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2.2 HEEAY
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2.2.1 FdEpay
NebulaGraph #UIBIRELEFE 6 FhEARIEIBIREY
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- BREAEN, FEEEREZL.
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2.2.2 A E A

e

Tag #ll Edge type B9EF, HMFRXARBEIEEF “RK” M QR WREM,

2.2.2 HHEHERE

NebulaGraph EREREEEEE, ELAMBARNE, XLEVEEHAN, ROEIUEREE.
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RTIKR. BMY nane RIRER, age RIREM,

RRIKPAe B nane RRIKIAR o
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Bho [BME start_year RIRFLSIHIREIATFLD, end_year RINKITHILEREMD
RNEF EIRAXFS— NIRRT, ZITAERNREBRRER, FREM
—PNKREIB—PIEKR. B degree RNEEZE,

e

NebulaGraph H&EXMAIA, REZFEMEIL,

g.npatibility

A2 openCypher Ff#J MERGE &4,

BF NebulaGraph master FI¥UEIRELF, AV RN, EREENN, ARFEEITRIE “—FUOMNEARERTLR" NFEES. #0 INSERT
VERTEX. DELETEVERTEX. INSERTEDGE. DELETE EDGE,
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2.3 12
EitP— M EFEERNMSERE, BERE—MARITROLFT, XEDEZEE—RTINR.
BIZMRBSR=M: walk. trail. patho RFERFHIFMAA, BFSRLEL ST

XA TERFIHTERTE.

0—0—0
N\
O—

walk REUMIERIZ B RS TIRIAFFIAM. BHERMURUES.

2.3.1 walk

EERFIE, BF C. D. EMET —1IF, FAtZzEEEEREERE, 190 A->B->C->D->E . A->B->C->D->E->C . A->B->C->D->E->C->D o

2.3 BF

e

60 IBEIRARIE walk KBIERTR,

2.3.2 trall

trai | REMREZABROLFIINN. BEHNIBERAUUEE, BRAUES, MEHMECHEBNBREXEEMZ trailo

EETMIE, ATOFYUEE, MUZESSERMEE, RKBEHS FBAM: A->B->C->D->E->C,

e

MATCH . FIND PATH 0 GET SUBGRAPH iIBE)SRFEHUE trail KAIERTZ,

£ trail KB, BH cycle M circuit FFAFHRRIERERE, LITENFIN XM IREIBRIZEEHIT
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https://docs-cdn.nebula-graph.com.cn/figures/path1.png

2.3.3 path

o e Ve

- cycle

cycle BEMAM trail XEWERE, BRMNAFRAIUES, ERNELREE, #EEEHMRES, FIRHIESR, KKEEH=ZFZOAM: A->b-
>C->A BF C->D->E->C .

- circuit

circuit WRHEHAR trail FEMNRRER, BHOTIUEES, RERNARESS, JREFLEMRES. ERHIES, RKBREN: A--8->C-
>D->E->C->A o

2.3.3 path

path ZENEEIZ B RAVAFTINIRL. BHE SRR UES,

EERHIE, BFSMLBRTUEES, FIUZESEERNER, RKEEHA4KIDEM: A->B->C->D->E,
2.3.4 A

PR ANIESR 7 iR 2 IR R,

Path (03 43 09 %)

&EEH: 202588848
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https://docs-cdn.nebula-graph.com.cn/figures/Circuits1.png
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2.4 5 VID

2.4 55 VID

F—rE=ZES, —RBESR D —4RR, B VID 5 Vertex ID.

2.4.1VID HIFFA
« VID #3EEB QA LI E K FRTER FIXED_STRING(<N>) 3§ INT64 » —MEIZ[E] R BEEAE P —F VID 28,
- VID E— P EEERSIE—, EEAXMTFRABIEEPNER (R5+HE—N%R) . BFREEZERN VID BREMITXM,
+ RVID WERARMARAF BITIEE, RATREEE ID & UUID,

- VID RS, SRIAARE— R Fla0:

* VID Y F—PEENE—TS, HIIN—DPANSHIES, Tag BYFRAFRAANEE, Gl EERN"F"ER". TR Tag XABREX T A
TRMEM, fIM"BRS. Bt ERE. B8/)\S"MN"IS. Fok. RSHE. BSHIE

- [EBTEIEMER VID H EAB[E Tag BIFRS INSERT 3IBA] (397C IF NOT EXISTS S%0) , BRE NRY INSERT KB EH TS NH.
- FHEEEEERE VID B2 MR TAG A F TAc B BIFIZE INSERT B4, Xt TAG A BIIRIERSFME TAG B o

- VIDBEE®E (LSM-tree 5R) R3IHEFERED, FHILERERE VID HEERS.

2.4.2 VID i F#L
+ NebulaGraph 1.x R3Z#F VID 288009 InNTe4 , M 2.x FFEASZHE INT64 F0 FIXED_STRING(<N>) o 7E CREATE SPACE FEITE4H vid_type AJLAIETE VID 288,
- AILARERR id() EER, IBEHSIRIZSH VID,
+ BJLAFERS Lookup B WATCH 1B4), RETREIEERSIEHIE VID,
- MRS L, EIESET VID KB SRIBEMAERS, FIG0 DELETE xxx WHERE id(xxx) == "player100" , ZX#& GO FROM "playerl00” FiBM, BEIBIELEHK
VID, B TENRIEAYMAESTE, 550 L0oKUP | GO FROM $-.ids FiFM, HEELAIE ST —RAEFREEMBENR (Looke) UR—RFFIE (|) o
2.4.3VID HE AL
VID WERTEEE AN A, B—E@mmE:
(&) BIER—EMERNERMRERER VID; BIEHPHRET VID;
- EEEE—ERNEMEASRER VID, BEIHEHRETEERS
- @il snowflake FEAEM VID, BHEiAIMKBTEMZRSI.

© MRDINEROTRIFIC, BERSHICRNERBRENBERL, TER FIXED_STRING(<W>) B N IRBERBA, XSRFEAENFNEE, LSRR
MEe. ILAYRIEE BASE64, MD5, hash 4eiBANHHERS R E M.

* S1RA hash ANERL int64 VID: TEH 10 Z M REVERT, RE hash HREEERALIZE 1/10, BHHESHHERNRT X,

2.4.4 ENFMEN VID 5 HEEGERE
VID BSCE RN ATE REX, B—BENTEES.

VID AITE g8, B—BIRBETEEN.

2.4.5 " EIEELA S (start vid) S&BHEM

H$RZEIERT, NebulaGraph B9ZEIBIEG (MATCH. 60. LOOKUP) BIHITIHEI, MAB@E T —EAIKEIE BB VID (start vid) o
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2.4.5 "EIELR A" (start vid) 54 R

EAL start vid REFEMHAGR:

1. 5030 6o FROM "player100” OVER RFEIEAPZIVAVIEES start vid 2 "player100";

sz

2. {5190 LOOKUP ON player WHERE player.name == "Tony Parker" B{Z& MATCH (v:player {name:"Tony Parker"}) , =iBII/EM player.name BIZES|RENIE start

vid ;

REEH: 202568848
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BRSEEARITHC
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https://docs-cdn.nebula-graph.com.cn/figures/nebula-graph-architecture_3.png

2.5.1 NebulaGraph 22451

Meta R 5%
£ NebulaGraph 22499, Meta BR$52H nebula-metad #HIZIZHAY, ASIHIBEIE, B9 Schema 1&1E. SHEEMAFRNIREES,

Meta BRSSEVIFANER, EHER o

Graph f;£5#1 Storage k5%

NebulaGraph R EEFHESBEEM. Graph IREMFMEITEIER, Storage REMREFMEEIE. TIHREHIZRM, Graph REEH
nebula-graphd ##2#2f, Storage fRZ5EH nebula-storaged #iZiR M, T EEMES BEMHNMBWT:

- ST E
DIREMMRIET Graph BRSSH Storage [REMITEME, HET BMNER.
- B

WNRIZMH Graph IRSHVARSS BB LT, HRIRSB[BEIUBLE AT A iRIRMHARSS, MHE Storage IRSFHENVEIET SRR, RSMERE
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SRR EES DS
HREFEIBRENEBRSHFENAER, MARMRELSHFRREEFIKLE.
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ETFHERMOHIE, Graph BSHTMESSLUIMEHSIE LSBT, Storage RSB T NSMEWHESIEREES.
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2.5.2 Meta %

2.5.2 Meta IR%%

XS TEE Meta ARSS BOZRAGFNTIRE,

Meta R 552214

- Clients == ====-===--=------------- - m - —— - —— - - ,

I |

| |

: >nGQL >C++ 1

Meta !

1 Client I

I |

1
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Meta

Client ]

Follower Follower
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Storage
Service

Meta

Client -Meta Service-------—-————————-—--- -

Meta ARZ52H nebula-metad #iZRMER, AP A UIRIEASREE nebula-metad #1282

« MIRIFER, PP EILTE NebulaGraph &8 HERE 1 4N 5 3 4 nebula-metad #72, MNREBZLE 3D, APFILUSTIHEE 1 ANEE, HEH
HUEBEEARRAINEE Lo

« HFFIRER, BINTE NebulaGraph S£8$FHERE 3 > nebula-metad #12, IERXLEHIZHEERRIN S ELFRIES T A,
FiG nebula-metad #ZM A T BT Raft hiXpI&EEE, HA— P HEE leader, HHFZEBR follower,

leader EHZHRERE LR, RE leader BEB I F P insk A IR HARSS, HAth follower fEAEH, 1R leader HINKLPE, RTEFRE follower A
A FEY leader,

e

leader 0 follower FYERIEEL Raft MY RIF—E, FHIt leader HPEFMIEZEF leader FREBEIEAR—H. FLZXT Raft INBM Storage 55,

Meta IR 5520 5E

EHAPKS

Meta fRSSHFME T ANKSHNRES, SFFHEIWSREIERS Meta RS, Meta RSSMEWRSER, UNEIKSELERMAYIERN
PRo

¥ % NebulaGraph B9IARIEEINEE, BSLS05010,
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2.5.2 Meta fl#%5

EHL
Meta RS REEMEESFNUERES, HERIESD RIS,
PR 2SR

NebulaGraph X#FZ M ETE, FREZENNBESRLMEN. Meta RSFHEMEETENTHE QFRBRE) , HRELUENEZE, flmE
InEMIFRE = 8l

H# SCHEMA 5 &

NebulaGraph 238 BE#IEE, TR Schema &¥E Tag. Edge type. Tag B4 Edge type Bl%.

Meta fRZH7FME T Schema 158, FBIESA R Schema BN, EEAMIER, FiCRENIBRRZS.

¥ % NebulaGraph 89 Schema 58, &1 o
HH TTLER

Meta BRS37F(#E TTL (Time To Live) EXER, SIUATRERIEEHE, ¥EIHE, &8 Storage IRS#HTAE, BEIESH 171,
AR

Meta ARSSFPBOTELL EIBIRIR 1 STAEALAYBIRE. HEBA. ZIAFOMIBR.

RIGEH: 20258848
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2.5.3 Graph fR%s

Graph [RESFERFMEEIRER, SERMTIEG. REEM. ERRTITHIUERBRITITHIRTENAS R, SXXEETXESENE
Graph fR%3,

Graph fRZ54444

Query Engine
Parser ——> Validator——> Planner ——> Executor

EWBEREKIXE Graph RS5/E, SEMTERERLE:

1. Parser: JEEIBARBATIELR,
2.Validator: BXRIER,

3. Planner: HITIHRISMAERRIR,
4. Executor: HiTSIZEHEH,

Parser

Parser BIRIKEIERE, &I Flex (AEDHITR) M Bison (EENIMIR) EHMBODEEERITG, KEQRRAMSIEEN (AST) , EEER
MRS EBATSIEEMNAIED,

f5I%0 G0 FROM "Tim" OVER Like WHERE properties(edge).likeness > 8.0 YIELD dst(edge) iBR%EHRAY AST 80,

GO

FROM OVER WHERE YIELD
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Validator
Validator #R3TERMAY AST FITIBNKL, TEEE:

- RITHIRER
REEAHITHIRE SRS ER.
ISOARHT OVER . WHERE A VIELD iBHIRY, &7 Schema 134 Edge type. Tag BIEBREFME, WEBAIKIBENRLKIENEIEIEM Schema
FHEE .
- R FFXEIAER
RS IANEEREREFERNES ANEUERERETEE.

53038 4) $var = GO FROM "Tim" OVER like VIELD dst(edge) AS ID; GO FROM $var.ID OVER serve YIELD dst(edge) , Validator IREASIELTE var 2
EX, EXERERYE 1 EE5BTEE var,

7|

. RIS
RIS R LR, HRIEFORKEBESTIER.
B30 WHERE FRIERLERE bool « null TE empty o

- I - ARNER
TEAFEE B, REFANZER * PR Schema ##EHITRK.
FIGNIE4A] GO FROM "Tim" OVER * YIELD dst(edge), properties(edge).likeness, dst(edge) , XL OVER FRIETHERIGFTEH Edge type, W Edge type
BE like F serve , ZIBAIXEFT /I 60 FROM "Tim" OVER Like,serve YIELD dst(edge), properties(edge).likeness, dst(edge) o
- BB
REEER () FiEM—iE.
fI40¥E4) GO FROM "Tim" OVER Like VIELD dst(edge) AS ID | GO FROM $-.ID OVER serve YIELD dst(edge) , Validator #REKH §-.10 HEERAEMNZEEE

ZTFE o

RBTERfE, Validator BRIRIESEM—MECATTIIT, ERRHITHRAMRITITL, FHEEBR src/planner Ko

Planner

WNRECE S nebula-graphd.conf A enable_optimizer B false , Planner IRIRASM AL Validator iIRIRERAIRITITR, MREER4A Executor
BT,

WNRECE S nebula-graphd.conf A enable_optimizer & true , Planner iRt Validator #BIRE B AIHITITRIF TR L. INTEFAR.
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Project Project

v v

GetNeighbor STOTTTTTT Filter
===, «—Optimizer «— ¢
'\[_:I_"?r_: TTTTTTToo } GetNeighbor
\ \

Start Start

R

N EEAMKREMBRITIHE, 8N TaEBS— 1T a, FIU0ET S Project #KH Filter « Filter ¥ GetNeighbor , RELIREIMHFIIS Start,
TREFIEHIT (FFIEEIERIT) »

EXNMERER, SMTHASENNNBATENHHTE, XETEEFEEE—IEERT. BTFRITITIRRELERIT, FTURERPED key B9
value B#AZE (FRT Start T, EEBIBESGHEZTSNBATED) . KEREXIEEE nebula-graph ABY src/context/
ExecutionContext.cpp Ao

FIANREZE RAVR TR ResultMap , TERBIL Filter XNTIMBY, EXIZTIMM ResultMap["6N1"] FIENENIE, FASIGLEREETE Resultiap["Filter2"]
i, ffORZEH, BEMTRNBNRLERES.

- gz
Planner 23R BHirI{ k752 RBO (rule-based optimization) , BIFREMMAFIN, FAG3S Validator #RIR4E R BIBARITITRE T L. #TEY
RLAEFN CBO (cost-based optimization) IEFEFEZS. MUBEMIEEE nebula-graph BIBR src/optimizer/ Mo

RBO B2— 1 BERMELHNRZIRE, BINFESMUMNS, HFBARTIHUMRTR (TR Project) FHih, —FHRATRFISRENT R, £
EhEEEE LA,

WMEEFT, RERFTR Filter B, RIVKMAITIRZ Getleighbor , PLECTRSTRE XHIAN, FASHE Filter BANE GetNeighbor H, FAEBIFT R
Filter , 4RILEE F— MM, EHITRNER, HEF GetNeighbor VA Storage ARSSAIEOIIRE— 1 = AISBIARY, Storage RSN KBERARE
FOHMILE ISR, XFTLURAEMERES, ZRATSET®E,

Executor

Executor BIREEIEERR (Scheduler) MTTER (Executor) , BEEERBEHITITR, ILRITHEBRBERITIHERMNEAHITEF, MHFHR
FEMIT, BEIRTRER. WTEMT.
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Output: GN_1

Input: start 0 GetNeighborExecutor

B MITIHITRE——WE— T HTEF, TRNBNBEEACRITHNEEHE, SIMEFRFEZIWATEFNERTIHE, BRI
BAERMAMMABHEEFET, FIURREMNTR start —SHHIT, RE-MEFHRHEESFARKERERLIALEF iR,

AL
NebulaGraph B9CHE R REEHIINT -

|--src

|--graph

--context //BESHAFIHATHIA LT
--executor //HUTHF
--gc  //hpRUREERR
--optimizer //fALFIN
--planner //#4TiHRIZH
--scheduler //iAER
--service //XHNERSEER
--session //RIEEE
--stats  //iBfTHENR
--util //EREAH
--validator //i&E#%5
--visitor //visitor&s&z

AR
ARPBEILUES SRS 751 T 2 NebulaGraph MZE 5|2,

* nMeetup + bi& | £E#HT Query Engine (33 4330 %))

REEH: 202568848
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2.5.4 Storage k%%

NebulaGraph HEESEEFNES, — 2 Meta HHXMITEME, TR Meta RS, ERIXEE NS,

B—NEEKEUREXMTEE, ¥R Storage BRSS. HIETT7E nebula-storaged #i2H, AX{XS T4 Storage BRSHIZEMIZIt,

e
- BI48E (B KVStore)
« ZKFEH R (Shared-nothing 224, FK#i NAS HHEHIEE)
- Bt (Raft)
- =AY (Raft)
- IRAEZARFHRTES Bl =5

Storage /IR 552854

Partition al Partition a2

Raft Raft
— ¢ > ..

Leader Follower Follower

Store Engine

Store Engine

- KV Store --------=-----"-"-"-"-"-"-"—-"-"—-"-"-"----- !

Store Engine

Storage ARS5 2 H nebula-storaged #HIZR MR, AP LRIEARECE nebula-storaged #HIZHE, HIAIMAIFIE 1 1, £FIFIE 31
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Fi& nebula-storaged #i2Hp% 7 BF Raft i pI&EEE, BIRSEMAIUASA=ZE, KEEITRXA:

+ Storage interface &
Storage BREMWR LR, EXT—RFIFEMERXK APl, APIERKTEX—EHENEM—ATI ) HH KV IRIE, Fia:
+ getNeighbors © E—HRRIHAEHENL, REALRINNENE, HEZFRETIE
+ insert vertex/edge . HN—FRHFLREREM,
* getProps . FREN— PRI E—FKILNEM,
[ERX—EMTFIE, 158 Storage RSLM T EENETFE, TN Storage RS RE—1 KV F#ERS .

- Consensus [Z

Storage fRSZSHIIER, KIT , RIER—HIMEAERT AN,
+ Store Engine &

Storage RENRIKE, B—MERNIRAMFMESIZE, RUTIMEIEN get . put. scan F1E, HERIFOFFHELE KStore.h F KVEngine.h X, FA
FRILURSE Y SR EHIFF R AKX Atz i (o

TR T RN Storage RSB 1F1%,

Storage 5 A2

Client
Graph client
(Java)
Graph
Graph client ’ Partition ID [ n . e Wait for
(Java) hash / RPC reques./ response

v
Storage
St lead Generate | N Write Sync with Write into
omge aacer bl raft WAL replication RocksDB
3 HE
] !
- Y
©
. — ]
3 :
o Log buffer Log ! RocksDB
i
v
Storage
Storage I Write into
followers 7 RocksDB
f —
KVStore

NebulaGraph /BT &# KVStore, MAREMITIE KVStore, REIIT:
- HEBM4RE KVStore,
- BELENTRRM, SUSMITE TH. XT38 Schema i NebulaGraph 33, 1+58 TR INEIRME Schema 58, BEMAIXH,

- FEHER L.
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EF ERFEERE, NebulaGraph £/ RocksDB fEJzsithizfi#5|%, LI T BSH KVStore, BIITRE:

+ WFZERNER, NebulaGraph RFEE SN FEEHIER RIS ASEENHREN.

* H Meta RS54t —EIEFTA Storage RS, AILURIEFIE D HIDHIERINRES, Fan#TaisE.

2.5.4 Storage fIR%

e

T Ao ISR T B L B snEiERE R Lk S5,

- ERFEEE (WAL , M2 REBEBSH WAL

© XFZPETE, FREZEEERS, STEZENLURERCHS A EMEIELL.
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ACIEEER Valli:oaV
EFHENERHIERSMZ, NebulaGraph & =fLBIEEFEN key, BIERFILHNEMLEEFMEE value , LIEESHERRIEIIE.

© REIEFERR

#BEE NebulaGraph 2.x kfgds, 3.x lRATEFBE Tag WRBELEBE, 1M RZ T —1MAE TaglD FEHBFE value B9 key,

v2.X

v3.x

FE
Type
PartID
VertexID
TagID

SerializedValue

Type PartlD | VertexID -
(1 byte) | (3 bytes) | (n bytes) SerializedValue

(1le>$:e) (::’;‘:) SerializedValue

+

Type PartiD

(1 byte) | (3 bytes)

AR
key K8, KEHN1FT,
BIBPFHRS. KEN3FT., LFERETERT Storage HEI9E (balance) BIABRIBRISHIEEN 2 FHVEIE,

=D, Y& ID XA A int B, KEN8FEH; L= D KA string BY, KENGIBRESEIHEER fixed string KE,
MKELH Tag ID. KERN 4 FT5,

FFIEE value, BFRERNBELEES.
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© IBHIEFERT

Type PartiD VertexID
(1 byte) (3 bytes) (n bytes)

SerializedValue

FB BieA

Type key £8, KERN1FTH,

PartID HEDRRS. KEN3FTH. LFBEEMT Storage AEHNE (balance) BIAERIERSIHEE NS FovEUE.

VertexID R 1Do BI— VertexID FEHABRTHCIAR ID, EANAERTEHISRID; fF—1 VertexId HIAERTEHMS ID, EAU
BRTHCIAR IDo

Edge type BEER, RF 0RRHB, NFORTAL. KER4FT,

Rank FARVEF R ZEE S IRALXRLNER. BRTLUIREESHNEREITIEE, FINERRSHE. XSRKSE. KE
78 FT,

PlaceHolder BT KER1FT,

Serializedvalue FHIE value, BTFRFLHNEMERESR.

BTV
NebulaGraph #5232 Schema,

WFRFOHBEEES, NebulaGraph &R EMEREEERINFEE. BTEKBENKEREEN, TWHNILUREREEIERETE, ERIEZ
g, BELM Meta REFEIBEED Schema F8 (HEF) . RANATZIFELLTE Schema, EREBEMRN, SMAMRE Schema kiads(s
B

o Fr

BATFBAMEXRMEN T SHESETIZETZ, MAINKEESTIARZ, MENEESMIRELEAT—RRSHNETE. AEEEEHLE
EEYR), HEEEREZES S (Partition) Eo NebulaGraph READEIIA .
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DN S A7 RERR

NebulaGraph FiZig L —FKiAM U ERERE ERRMEEN (key-value pair) , TEOMNBEMEMRZH, FHEANKKAR, BHNEFEAOT
BT

Type el VID: Src TaglD - Type PartIlD VID: Src
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SrcVertex
e T T
] Type PartID: x [/ EdgeType Rank VID: Dst |PlaceHolder . U .
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. 1 1
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EdgeA |[----------~- "
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1 1 :
! ] Type PartID: y - EdgeType| Rank VID: Src [JEEELEIEEY o . e
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1 1
 EdE e AN e G EE L J
_________________________________________________________________ 1
RESEES Stored:as : Type PartiD:y | VID: Dst TagID SerializedVal + Type PartiD VID: Dst :
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1
|- DStVErteX — == = = == = == = = = = = = = == e

TEMURERNEDNmFM—%IORF], s SrcVertex i@idil EdgeA EZ B RIS DstVertex, FZRLERTR (SrcVertex)-[EdgeA]->(DstVertex) o X mAl—
FsL 6 MEEMIFERNREEEEENF AR F, B Partition x 7 Partition y &, i¥4835%BA30TF:

+ 2 SrcVertex FYSE{ERTZETE Partition x #,

+ 171 EdgeA BVE—DHRE, XEM EdgeA Out R, 5 SrcVertex —[EMRTZETE Partition x . key BIFEZH Type. PartlD (x) . VID (Src, BIm
SrcVertex 9 1D) . EdgeType (FFSHIE, AFBAEALE) « Rank (0) . VID (Dst, Blsx DstVertex #91D) #1 PlaceHolder, SerializedValue
Bl Value, BFFILHNAREM,

+ = DstVertex FUS{ERTFIE Partition y #1,

- A EdgeA VB 35(E, XEH EdgeA_In RiR, 5 DstVertex —FIRTFIE Partitiony H. key BYFEEH Type. PartlD (y) . VID (Dst, Bis2
DstVertex B9 1D) . EdgeType (fFSHfa, KT BLAAEHAN) « Rank (0) . VID (Src, BIsR SrcVertex #91D) # PlaceHolder, SerializedValue
Bl Value, BFFLEAREM, 5 EdgeA_Out FIiZERDHISTLIER.

EdgeA_Out #1 EdgeA_In A MERMNAEFZINNHEREFETEER, ZEASHKTIEE LN—% EdgeA, EdgeA_Out BFMESFIAIBRHIERK,
B8N (a)-[1->() 5 EdgeA_In BTFERBMNRINEHIER, HEHMBN RIS, BEANSREFHITHERIER, FIa06150 0-1->@) o

90 EdgeA_Out #1 EdgeA_In —#¥, NebulaGraph TR T FHEEFULMNER, SBEHUFIFENERZEEG. RAAMRN key & AMNEETER
)\, fBvalue SBEMNZEISEEENKEMMBMEL, AU, SUNBHERARRERSHNE, BEATELHAERIERA.

R

2 ERBRRAFRES Hash B33, BIX = VID #TEURIR(E, F— 1 REFE Tag. HUMNLESHEFRIIE— 2R, XMANRAMEATE
R,

e

IRE=ENFEES A RE, DRUEREGTAEN, BIGKERRIRRELSERNTBEER.

SHERNEN, TRORESHANTENEE L. 57/ ETE CREATE SPACE IBAHIEE, WEFATEN.
MRFEFRELRRETEENS R BINE—EMEL) , ATUSE AT,
TXARES RN VID Mo FBXR.
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// MR ID KEH 8, ATHRE 1.0, HEIELEMA int6d,
uint64_t vid = 0;
if (id.size() == 8) {
memcpy (static_cast<void*>(&vid), id.data(), 8);
} else {
MurmurHash2 hash;
vid = hash(id.data());
}
PartitionID pId = vid % numParts + 1;

B, EARNBER— T EENFHFRHATRFRITE, BRAEIELER inte4 WEF (inte4 HFHNEFITEERERFES) , BHRFIUE,
SAREIN 1, BD:

pld =vid % numParts + 1;

THIEIER D SRR T,

B8 B

% EEEHE,

numParts vID FRTEEI= B 3L, BR A partition_num o
pId VID FRTES? FHY 1Do

513048 100 o3k, vip 9 1. 10171 1001 W= mBaFEEERND R 55 ID Mgt BRIBRNZ RN, PRUREEREERHETDF U
FR—aHE L.

Raft
%T RAFT [ #4743

DHERARGDR, A—HBEEERES M EIE, XFAMELHEIRLERE, RANTEEET. XUFE—ENRAFRERIESMEIRZEN—2
IHEO

EARFIE: Raft iR—FMATRIEZEIA—EBENNN, Raft RAZDEIAZEIFIENAR, WS BEFH BIRKEN (BE) BIEKA
Leader, B Leader KKRFIBRIZAIIMEMARSS ; EHAth Follower fEA&EM, HiZ Leader KR EE (BEMIE. EHEm<SE) , HR Follower #1T
M—RESs, |WEEH—MH Leader, Leader # Follower Z i@ DBk A NEERNESEE, FLL Raft-wal WAXENER, BidZN0EkMD
TR R A SN R R FE,

e

A7 Raft-wal FEEHSER, NRERSRENMFASSH Raft DK, SHEFALIESE., FEI0 PEREBLT, SSBKBLEEEY
Leader,

BERE: WTFEFHEHNSNEANBER, Leader &R1Z5 AL Raft-wal 975, FFRPLEM Follower, HRETE “BEFEH BIAERIHUE
Raft-wal /&, ASREIEFIHZENRL. M FEFIHNEMREUER, #HEEAIE Leader, MM Follower HFRS5RERIRS.

HEERIZ: B8 1 EE—EEANREIER (B=E) NEE, NRAKIE—EIERN, HESME Leader; MRELEHE, RAETETRA
M. I:2: FE—EEERN3EIEX (BTiE) MK, IRARE 3 MEIER, HP—1EIARE Leader, Hfth2 4NEI4<Z Follower; BMEE Leader
REMPE, FTRADBISMAREL—NHM Leader (LUKR— Follower) , LBIRZNAIER; BRYUX 2 MRINPEI—EBRELERES, AT
BREABTRE, RARBTLSTTH.

e

Raft ZBIAH SRS HDFS ZRIZAHMARRBAREN, Raft BF “SZHK K£E, ALLBEIFIHETERBE.

MULTI GROUP RAFT

T Storage IRSFEEZIFER NN, FIUET Raft HiYSEI T Multi Group Raft, BME™ K BIFFEBIALREAR— Raft group, Hi—
PMEIEZ leader, EAhEIZSZ follower, MMISEIE—E4M ST A, Raft B9EH RN T,
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T Raft BEFAWF=IE, NebulaGraph £/ Multi Group Raft EfRILLIEE, 5 A BERSE, TLUEMIES NebulaGraph B9ttaE. BN HE
KZSXIEINFEE, BI40 Raft group NEPEMHEAVRESEE. WAL XM, & A EHT R AIHTt2IR(E,

23 Multi Group Raft & 2 MRE=:

H#= Transport

B—> Raft group NEFEFHE MM R peer RIFHE, INRFHEHZ Transport &, SSBEENFAHEK,

- HEL&RM
MRRAHZ—HEEM, [IERRFENEZERI L, SHAEN ETXXINIEFFHE.
fitE (BATCH) #{E

NebulaGraph #, 8172 R#EREITEESE, ATREEM, EESHZEMILERIE, B2HTF NebulaGraph FIf WAL LI —LE45545Ih8E, HE
FHHtEIRIEHITOHE, X2 NebulaGraph 89456,

BINTEH CAS IREREZ AN WAL 28R E7 BEtTT, MR—MEEE NN WAL BEEE T CAS KR WAL, MBEHRIHNEENILNE,
ERIEXJ14H WAL BB1TIR3Z,

LEADER Jj#: (TRANSFER LEADERSHIP

leader I FAFHBEXREE, YBENMTHM—ENSEIREE—GHEHN, BEASNEDRENE leader, WREHIE, FELIIR
leader, HiEEBREZE, BEEEER o

FFTF leader i, B3 leader IR SHS, SAEMFECH leader 517, 3 follower YgZ leader tifd<HT, A KEIELS,

AT

AT RN, H— Raft group WRREZETHE, FEE—NHEMRES, ZRETHIE group NZERFBEEESNID, XEMHLET
group ZXIBAY group BAEMEARE. 9T ENME, Diego Ongaro #EH B HICXPIRESRZILH— peer WA, LURIEHIE group 9%
HWKBERBES, NebulaGraph WRABTXNA, RAFTIGINKBAFBIREGENIIMERRX5, BEALIMAHIES N Raft Part class & addPeer/
removePeer FYSEIR,

5 HDFS HyIX 3]

Storage ARSSET Raft USRI N HINEM, 5 HDFS WOHINEME LXK, Flan:

- Storage IR A 5B Raft MURIE—EME, BIZAHMEBEENETE, HEHITIEL leader, T HDFS FERASIER DataNode FEBT
NameNode fRIE—E14, WRIFTHEBEEER,

+ Storage fRZ5RA leader BIFRMHIREARSS, M HDFS WFTARIZER AT LURHIRE RS,
- Storage [RETLAENBEIZHKE, REECIZETEIEERIZEE, M HDFS AJLUARRIRHKE,
- Storage lRSZSREHINNXMARSE, MHDFSH LR (I3 HBase) FELIHIR HDFS, BiHREIXMARS, mEdiEEA (RPC) REKEZ,

SBiM=2, Storage RSEMBZEER, #HE T —LIN6E, 2MRHE HDOFS 8%, ALBARIRS/REFMHENIRE 148k,

RGEH: 20258848
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3.1 #F Docker P&

3.1 T Docker HRE &} E

NebulaGraph $2{# 7 &F Docker FYREIES I, AILTE/LDHHATREE,
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{#F Docker Desktop {# ] Docker Compose

WRIBL TS B AT LURERTE Docker Desktop #1E8E NebulaGraph o

1. &% Docker Desktopo

3.1.1 A&t

‘&‘Dtion

REINTE Windows {3 Docker Desktop, EJ9 Windows A Docker Desktop AEIRE, #BEIESM #12401, NR7E Windows BE%%E Docker

Desktop F %45 WSL 26

2. TEXERE AT Extensions BY Add Extensions FTFFExtensions Marketplace 2 NebulaGraph , WaJAsR# NebulaGraph 7£ Docker Desktop 17,

3. §fn2 NebulaGraph B9 B17.
4. =i Install & NebulaGraph .

I Q nebula

Containers (15) Images (61) Extensions (1)

@ NebulaGraph Easily deploy and test

@ NebulaGraph
\) Vesoft Inc.

About

Easily deploy and test NebulaGraph, the Open-Source Distributed Graph Database.

Updated 3 days ago
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NebulaGraph is a popular Open-Source, distributed Cloud Native Graph Database for trillion edges graph data volume.

Use 1 & or up and down arrow keys to navigate between results Next tip

5. EEEMIEHE, AILARE Update BT EIERFTARAS,

Docker Desktop  Upgrade plan Q_ Search

@ containers Extensions Marketplace cive recanack =
Docker Extensions let you use third-party tools within Docker Desktop to extend its functionality. Learn more

& 'mages
@plolumes Browse Manage®  Build [ NEw |
@) Dev Environments sea

All Q

. ° a

Extensions :

Cl/CD

@ NebulaGraph

NebulaGraph e

Cloud Deployment Vesoft Inc

@ Add Extensions

Cloud Development Database
Container
Orchestration 8 Gefyra

= Blueshoe GmbH

Give feedback =

Request an extension (2

S

ort by

Recently added

Easily deploy and test NebulaGraph, the Open-Source Distributed Graph

Gefyra's Docker extension to bridge running containers into Kubernetes clusters

Uninstall

$ 300

EQQJ'@ Vesoft Inc.

Database

Kubernetes

e Kubescape- 37/771 -
CIOINg (omcts  ARMO

Image Registry

Secure your Kubernetes cluster and gain insight into your cluster’s security posture via an m
easy-to-use online dashboard


https://www.docker.com/products/docker-desktop/
https://github.com/docker/for-win/issues/12401
https://docs.docker.com/desktop/install/windows-install/
https://hub.docker.com/extensions/weygu/nebulagraph-dd-ext
https://docs-cdn.nebula-graph.com.cn/figures/docker.png
https://docs-cdn.nebula-graph.com.cn/figures/docker.png
https://docs-cdn.nebula-graph.com.cn/figures/docker-update.png
https://docs-cdn.nebula-graph.com.cn/figures/docker-update.png
https://docs.docker.com/engine/install/
https://docs.docker.com/compose/install/
https://git-scm.com/download/
https://docs.docker.com/engine/install/linux-postinstall/#manage-docker-as-a-non-root-user
https://www.docker.com/increase-rate-limit

3.1.8 ' OLiAlE

REEH: 2025F8H4H

- 38/771 - 2023 Vesoft Inc.



3.2 N=TFh (3R A)

32 N=Hts (RFitA)

BRAIMERER =T EREIAA NebulaGraph . ERTHAMRETMRYE, RBEEENSETERNE, BRESRENRE] NebulaGraph BI38 KT
fg. IMANERE , &% NebulaGraph B /7,

REEH: 20258848

-39/771 - 2023 Vesoft Inc.


https://computenest.console.aliyun.com/user/cn-hangzhou/serviceInstanceCreate?ServiceId=service-39f4f251e9484369a778&ServiceVersion=20&isTrial=true

3.3 ARHERE

3.3 A E

3.3.1 %3 NebulaGraph

RPM #1 DEB 2 Linux 24 T & IR REER, AXNAUAFERE RPM 3¢ DEB X4 E—A 28 L IHUEREEE NebulaGraph o

e

EBE NebulaGraph B ANSILE RPV/DER BIEIE SR,

BRI

o T wget TH,

e

- YEIEZIFE Linux RATLREE NebulaGraph, B{X3z#F CentOS 7.x. CentOS 8.x. Ubuntu 16.04. Ubuntu 18.04. Ubuntu 20.04 &{E&%:,

- MNRAFERIEEF KR Linux RS, F =l NebulaGraph o

fi = 0SS T#;

+ T release k7
URL =00 :

//Centos 7
https://oss-cdn.nebula-graph.com.cn/package/<release_version>/nebula-graph-<release_version>.el7.x86_64.rpm

//Centos 8
https://oss-cdn.nebula-graph.com.cn/package/<release_version>/nebula-graph-<release_version>.el8.x86_64.rpm

//Ubuntu 1604
https://oss-cdn.nebula-graph.com.cn/package/<release_version>/nebula-graph-<release_version>.ubuntul604.amd64.deb

//Ubuntu 1804
https://oss-cdn.nebula-graph.com.cn/package/<release_version>/nebula-graph-<release_version>.ubuntul804.amd64.deb

//Ubuntu 2004
https://oss-cdn.nebula-graph.com.cn/package/<release_version>/nebula-graph-<release_version>.ubuntu2004.amd64.deb

BISNE T EHERT Centos 7.5 AY master LA :

wget https://oss-cdn.nebula-graph.com.cn/package/master/nebula-graph-master.el7.x86_64.rpm
wget https://oss-cdn.nebula-graph.com.cn/package/master/nebula-graph-master.el7.x86_64.rpm.sha256sum. txt

TEHERT ubuntu 1804 AY master LA

wget https://oss-cdn.nebula-graph.com.cn/package/master/nebula-graph-master.ubuntul804.amd64.deb
wget https://oss-cdn.nebula-graph.com.cn/package/master /nebula-graph-master.ubuntul804.amd64.deb. sha256sum. txt

-40/771 - 2023 Vesoft Inc.


https://docs.nebula-graph.com.cn/master/2.quick-start/3.quick-start-on-premise/3.1add-storage-hosts/
https://yueshu.com.cn/contact

3.3.1 %% NebulaGraph

« TEHEFEMZA (nightly)

- nightly i@ BT MLHMI0EE. s, BEARBREEFFEREA nightly iRZs,
- nightly iRARMRIESAEMETELRT, BARIIRERELNHFR.

URL &0

//Centos 7
https://oss-cdn.nebula-graph.com.cn/package/nightly/<yyyy.mm.dd>/nebula-graph-<yyyy.mm.dd>-nightly.el7.x86_64.rpm

//Centos 8
https://oss-cdn.nebula-graph.com.cn/package/nightly/<yyyy.mm.dd>/nebula-graph-<yyyy.mm.dd>-nightly.el8.x86_64.rpm

//Ubuntu 1604
https://oss-cdn.nebula-graph.com.cn/package/nightly/<yyyy.mm.dd>/nebula-graph-<yyyy.mm.dd>-nightly.ubuntul604.amd64.deb

//Ubuntu 1804
https://oss-cdn.nebula-graph.com.cn/package/nightly/<yyyy.mm.dd>/nebula-graph-<yyyy.mm.dd>-nightly.ubuntul804.amd64.deb

//Ubuntu 2004
https://oss-cdn.nebula-graph.com.cn/package/nightly/<yyyy.mm.dd>/nebula-graph-<yyyy.mm.dd>-nightly.ubuntu2004.amd64.deb

BIINEE T & 2021.11.24 IEFF Centos 7.5 By 2.x REEH:

wget https://oss-cdn.nebula-graph.com.cn/package/nightly/2021.11.24/nebula-graph-2021.11.24-nightly.el7.x86_64.rpm
wget https://oss-cdn.nebula-graph.com.cn/package/nightly/2021.11.24/nebula-graph-2021.11.24-nightly.el7.x86_64.rpm.sha256sum. txt

ETE 2021.11.24 BT Ubuntu 1804 BY 2.x LA

wget https://oss-cdn.nebula-graph.com.cn/package/nightly/2021.11.24/nebula-graph-2021.11.24-nightly.ubuntul804.amd64. deb
wget https://oss-cdn.nebula-graph.com.cn/package/nightly/2021.11.24/nebula-graph-2021.11.24-nightly.ubuntul804.amd64.deb. sha256sum. txt

%4 NebulaGraph

- RERPM &
$ sudo rpm - ivh --prefix=<installation_path> <package_name>

--prefix AELEM, ATFIEERERR. WITRE, RA=E NebulaGraph REEEFIZRIAERTR /usr/local/nebula/ o
Flan, BEBRINRF TREmasterhiiA<89 RPM &, BT FE<:

sudo rpm -ivh nebula-graph-master.el7.x86_64.rpm

- REDEBE

§ sudo dpkg - i <package_name>

e

{55/ DEB €2%% NebulaGraph BIRZ 1 B E X REEERR. RINTLEERRN Jusr/local/nebula/ o

fFlanZ 2t masterhkz<#y DEB &:

sudo dpkg - i nebula-graph-master.ubuntul804.amd64.deb

JESRAE

+ |25 NebulaGraph
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https://docs.nebula-graph.com.cn/master/2.quick-start/3.quick-start-on-premise/5.start-stop-service/

3.3.1 %% NebulaGraph

+ ¥$E NebulaGraph

REEH: 202568848
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https://docs.nebula-graph.com.cn/master/2.quick-start/3.quick-start-on-premise/3.connect-to-nebula-graph/

3.3.2 A% NebulaGraph 5%

3.3.2 25 NebulaGraph %5

NebulaGraph Z @A EIEIRS .

{F ARG H RS
fEFRRZS nebula.service BEIEARSS, GIEBEN. =F1E. BEF. FIEMEE,

e

nebula.service BIZRIAERIZZ /usr/local/nebula/scripts , SNRIBHOTRERR, BEFEHLRRZ.

S

$ sudo /usr/local/nebula/scripts/nebula.service
[-v] [-c <config_file_path>]

<start | stop | restart | kill | status>

<metad | graphd | storaged | all>

28 388

v ETERERER.
= EEREX R, BRIABENA /usr/local/nebula/etc/ o
start BEIiRSS.

stop Z1EARSS.

restart BERRS.

ki Ll HUEARSS.

status EERSKS
metad &I Meta BRS3.
graphd B2 Graph RS,
storaged &IP Storage BRS.
all EEMERS.

A% NebulaGraph fIR %
PATIN T < BoARS:

$ sudo /usr/local/nebula/scripts/nebula.service startall
[INFO] Starting nebula-metad. . .

[INFO] Done

[INFO] Starting nebula-graphd. ..

[INFO] Done

[INFO] Starting nebula-storaged. ..

[INFO] Done

{%1F NebulaGraph IR %5

BIDREA kil -9 sRHILRIEHEZ, BNATRERY MR B IBIEERR.

HATIN T @< {21k NebulaGraph RS :

- 43/771 - 2023 Vesoft Inc.



3.3.2 JB5) NebulaGraph fi55

$ sudo /usr/local/nebula/scripts/nebula.service stopall
INFO] Stopping nebula-metad. ..

INFO] Done

INFO] Stopping nebula-graphd. ..

INFO] Done

INFO] Stopping nebula-storaged. ..

INFO] Done

%% NebulaGraph {55
PITII T AL ZEE NebulaGraph BREZIRE:

$ sudo /usr/local/nebula/scripts/nebula.service statusall

- NRIREITER, R NebulaGraph RSB IEEIETT.

[INFO] nebula-metad(33fd35e): Running as 29020, Listening on 9559

[INFO] nebula-graphd(33fd35e): Running as 29095, Listening on 9669

[WARN] nebula-storaged after v3.0.0wi Ll not start service until it is added to cluster.
[WARN] See Manage Storage hosts:ADD HOSTS in https://docs.nebula-graph.io/

[INFO] nebula-storaged(33fd35e): Running as 29147, Listeningon 9779

e

IEE/35h NebulaGraph /&, nebula-storaged HFZHIHARREL B, XEEH nebula-storaged TEBENIMAZPRZEFRF nebula-netad FRANZHF] Storage ARSS ,
471 Storage BRS5ULE Ready 5 S EA RIERBHIMRSS. M 3.0.0 RZAFIA, EECEXMAHIARIAY Storage TREERRE, EEXHIERNNE
i% Storage T AUEME Meta BRES . HFER A HOSTS i< /a, ZHEIEEILT Storage Tim. BEERE, 81

o

© INSREIEPIINITER, KT NebulaGraph [RSFE, AIMRESERSEEH—FHE, NEE FREE,

[INFO] nebula-metad: Running as 25600, Listening on 9559
[INFO] nebula-graphd: Exited
[INFO] nebula-storaged: Running as 25646, Listening on 9779

NebulaGraph fR55H Meta BRS5. Graph AR50 Storage RS HERRE, X=MIRSHEEXNHBREELEERH etc BRA, FIARRER /usr/
local/nebula/etc/ , FAF AJLAGEABNAVECE S HEE R,

N

REEH: 202568848

-44/771 - 2023 Vesoft Inc.


https://docs.nebula-graph.com.cn/master/4.deployment-and-installation/manage-storage-host/
https://discuss.nebula-graph.com.cn/
https://docs.nebula-graph.com.cn/master/2.quick-start/3.quick-start-on-premise/3.connect-to-nebula-graph/

3.3.3 i## NebulaGraph

3.3.3 ## NebulaGraph

XN BIAERREHSITE IR NebulaGraph Console %# NebulaGraph .

&Tjtion

BREEE NebulaGraph [§, ®5c H1 Storage i755, AHEIEEEWEIR,
NebulaGraph Z#HFZMEUNEFF iR, SIEGSTE R, IMUAERFRHEIRITHREES TR, FRELE 1775,

[EiEEE NS
+ NebulaGraph RSB /=2,

+ i&4T NebulaGraph Console F9#/1288F1521T NebulaGraph BIARSZ 23 MLE B iE,

+ NebulaGraph Console BhrZ<3%Z NebulaGraph B9k,

e

hA<#BEI#Y NebulaGraph Console #l NebulaGraph # & 2E &=, hRZAFHEH NebulaGraph Console i&## NebulaGraph B, FJRERBERAIAE, &
BT EEEFIREE incompatible version between client and server o

BESUR
1. 7 NebulaGraph Console 2171, HIAFEMARAS, B Assetso

e

BRI

2. 1 Assets IR BIN BRIEITAR R AV IS0, FESUEFEINIES Lo
3. (FA%) ABHEFER, TR nebula-console o

e

£ Windows &%, 75E AR I nebula-console.exe o

4. 751517 NebulaGraph Console BI#l88 LTI T8¢, JAF#EF nebula-console XHAIHITINR.

e

Windows R&EEBkT LD B,

$ chmod 111 nebula-console

5. EHSITRET, HRIEERZE nebula-console XHFIEE Fo

-45/771 - 2023 Vesoft Inc.


https://docs.nebula-graph.com.cn/master/2.quick-start/3.quick-start-on-premise/3.1add-storage-hosts/
https://docs.nebula-graph.com.cn/master/14.client/1.nebula-client/
https://docs.nebula-graph.com.cn/master/4.deployment-and-installation/manage-service/
https://github.com/vesoft-inc/nebula-console/releases

3.3.3 i## NebulaGraph

6. AITHI T ép LI NebulaGraph o

+ Linux 8 macOS

$ . /nebula-console -addr <ip> -port <port> -u <username> -p <password>
[-t 120] [-e "nGQL_statement" | -f fi lename.nGQL]

+ Windows

> nebula-console.exe -addr <ip> -port <port> -u <username> -p <password>
[-t 120] [-e "nGQL_statement" | -f filename.nGQL]

SHRRI T
2
-h/-help
-addr/-address
-P/-port
-u/-user
-p/-password
-t/-timeout
-e/-eval
-f/-file
-enable_ssl
-ssl_root_ca_path
-ssl_cert_path

-ssl_private_key_path

BZEHEN o

BiEA

BRI,

B EIEEZN Graph RSHY IP HENBZ. FRIANMBAEA 127.0.0.1,

RBEEEEN Graph IRSHIRO. BAiAIKO 7 9669,

I&E NebulaGraph WSHEF &, KEASHINEN, AIUERTEEEENREFE (BUAK root) o
RERAPEXMNNEL. RKEASHINEN, BEIMEEEREFR.

IREBHEANEEENNE,. BAAER, BIAMER 120,

REFRHREEN nGQL B, EERWESIIT RIZEAHREILER, AGBhFEE,
REF#E nGQL BARX IR, EERMESIITZXMANMN nGQL IBAFHREIZLR, HITRER Bk AERE.
¥E#% NebulaGraph BYfER SSL 1%,

18E CAIEPITFAEREE,

187 CRT IEBHIFHEREZR.

AN FHIEHERR R,

REEH: 202568848
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https://github.com/vesoft-inc/nebula-console/tree/release-3.6

3.3.4 /¥t Storage 55

3.3.4 71/ Storage RS

BRERE NebulaGraph [5, BEJAIN Storage E41, FHHIAEHELFELERS,

gﬁﬁ&ﬂ:ﬁﬁ'&

M NebulaGraph 3.0.0 hRAsFF4a, #7R5EEFR ADD HOSTS FRINEAM, FHEIEE BT Storage ARSZIRE #iR.

B

Bi&# NebulaGraph AR5,

BRVEPPR

1. 710 Storage FHo
AT R ep <R EM:

ADD HOSTS <ip>:<port> [,<ip>:<port> ...];
il

nebula> ADD HOSTS 192.168.10.100:9779, 192.168.10.101:9779, 192.168.10.102:9779;

&Tjtion

TEHRAINBYEN IP FIECE ST nebula-storaged.conf A local_ip FECERY IP —3, BNSSHURM Storage ENEKM, XFEEBXHIFE, BRIIEE1,

2. WEFHRE, HWIAREEL,

nebula> SHOW HOSTS;

[ S CH— R Poooooooooooooo S S S S S S [P — +
| Host | Port | Status | Leader count | Leader distribution | Partition distribution | Version
i SO —— L — o S— N —— - O —— - —— +
| "192.168.10.100" | 9779 | "ONLINE" | 0 | "No valid partition" | "No valid partition" | "master"
| "192.168.10.101" | 9779 | "ONLINE" | 0 | "No valid partition" | "No valid partition" | "master"
| "192.168.10.102" | 9779 | "ONLINE" | 0 | "No valid partition" | "No valid partition" | "master"
i SO —— L — o S— N —— - O —— - —— +
TEIREILEM Status 5ll, AJLLEEIFRE Storage ENEREL.
&EEH: 20258H48
-47/771 -
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3.3.5 %A nGQL (CRUD #i4)

3.3.5fF MM nGQL (CRUD %)
A48 NebulaGraph EHESMEMIEE, SIEAT Schema SIERE AIERERENIER,

MHTRELEANAE, B0 1601 HEH,

{5 FUiEA
[&%3 [H)F1 SCHEMA

— NebulaGraph EFIBE— M2 ETELR. STETERZYIERSH, AR RIUER— LR ERRRNE T EFERRNEIES.

’————————————————————————\

4 \

Graph Space A Graph Space B Graph Space ...

- EEE EEE O O S - E—,
S s s s e S o

A Nebula Graph Instance
\ /

e e e e o o o o e e o o o o e e o

HNTEEZEPIENGE, EENESIEETE X —1 Schema, NebulaGraph B Schema 2B T2 E M.

HRERS BiA

= (Vertex) RTPRHRPHLE, — P RAIUE 0 BIZMRE,
% (Tag) REVEE, EXT—HEERRERENEL.

18 (Edge) KTATRZEBEHANXR.

1A (Edge type) MEIER, EXT —ARRNREEN R,

BSER, BBRES,

IR T ENISIES R EMIRFRIE L,
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https://docs-cdn.nebula-graph.com.cn/docs-2.0/2.quick-start/nebula-graph-instance-and-graph-spaces.png
https://docs-cdn.nebula-graph.com.cn/docs-2.0/2.quick-start/nebula-graph-instance-and-graph-spaces.png
https://docs.nebula-graph.com.cn/master/1.introduction/2.data-model/

=

e TN EEE B S S S S S S S S S S S S S e B S S S . ey

Tag: player
VID: “player100”
Properties:

*  name: “Tim
Edge type: follow Duncan”

PrOpertyZ . age: 42
* degree: 75

Edge type: follow
Tag: player Property:
VID: “player102” * degree: 90
Properties:

3.3.5 %A nGQL (CRUD %)

-~

Edge type: follow

Property:
* degree: 95

Tag: player
VID: “player101”
Properties:

* name: “LaMarcus
Aldridge”
* age:33

Edge type: serve
Property:

* start_year: 2006
* end_year. 2015

Tag: team

VID: “team203”

Properties:

* name: “Trail
Blazers”

* name: “Tony
Parker”
age: 36

Edge type: serve
Property:

* start_year: 1990
* end_year. 2018

Tag: team

VID: “team204”
Properties:

* name: “Spurs”

Graph space: basketballplayer

T S I S S S S S B N BN S S B B S S B B B e e o e
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https://docs-cdn.nebula-graph.com.cn/figures/dataset-for-crud.png
https://docs-cdn.nebula-graph.com.cn/figures/dataset-for-crud.png

3.3.5 %A nGQL (CRUD #i4)

1

FE LIRS

W
hij

%

‘&‘btion

£ NebulaGraph #1, THIRIRMESIRERFRP RN, BE T —MOBEMZEA LR, SUHRSRE MHFREIERD, ESIRIFERIRFHT,
BEEF2NOBEH 208) o

=

CREATE SPACE

CREATE TAG

CREATE EDGE

ALTER TAG

ALTER EDGE

CREATE TAG INDEX

CREATE EDGE INDEX

e

FIMOBEE AR 10 70 BB EI RS2 heartbeat_interval_secs , IESIIIE 77,

B BIEAEREE S
NGQL &
- QIEETE

CREATE SPACE [IF NOT EXISTS] <graph_space_name> (
[partition_num = <partition_number>,]
[replica_factor = <replica_number>,]
vid_type = {FIXED_STRING(<N>) | INT64}
)
[COMMENT = '<comment>'];
BEIEBEESI CREATE SPACE,
+ FIH eI AIIRE = E)

nebula> SHOW SPACES;
+ EEELIEMNETE
USE <graph_space_name>;

il

1. T NG RIER R 9 basketbal Lplayer FIEIZS E],

nebula> CREATE SPACE basketballplayer(partition_num=15, replica_factor=1, vid_type=fixed_string(30));

e

YNRIRFEIRT [ERROR (-1005)]: Host not enough! , TEMEREZE A Storage Fi/lo

2. ITES SHOW HOSTS B D RN HIENR, HRTES .

nebula> SHOW HOSTS;
fomcomcccomcos fmocoomsocas e e fomccosczosssoosconccocccccoccoosos e frmmconmcos +
| Host | Port | Status | Leader count | Leader distribution | Partition distribution | Version

-50/771 - 2023 Vesoft Inc.


https://docs.nebula-graph.com.cn/master/5.configurations-and-logs/1.configurations/1.configurations/
https://docs.nebula-graph.com.cn/master/3.ngql-guide/9.space-statements/1.create-space/
https://docs.nebula-graph.com.cn/master/2.quick-start/3.quick-start-on-premise/3.1add-storage-hosts/

3.3.5 %A nGQL (CRUD %)

frocccoocoo=o S S S S R S S +
| "storagedo" | 9779 | "ONLINE" | 5 | "basketballplayer:5" | "basketballplayer:5" | "master" |
| "storaged1" | 9779 | "ONLINE" | 5 | "basketballplayer:5" | "basketballplayer:5" | "master"
| "storaged2" | 9779 | "ONLINE" |5 | "basketballplayer:5" | "basketballplayer:5" | "master"
e S frocccoocoo=o S S S S R S S +

AR Leader distribution 7R I94, EHITEH S BALANCE LEADER EFi 0. BZEL, EER
3. YEERE 8] basketbal Lplayer o

nebula[(none)]> USE basketballplayer;

PP A LI ITERS SHOW SPACES & GBI ),

nebula> SHOW SPACES;

R e T +
| Name

{fcccoccoscomoonnooao +
| "basketballplayer" |
R e T +

$ 4. BlE Tag i1 Edge type
NGQL &%
CREATE {TAG | EDGE} [IF NOT EXISTS] {<tag_name> | <edge_type_name>}
(

<prop_name> <data_type> [NULL | NOT NULL] [DEFAULT <default_value>] [COMMENT '<comment>']
[{, <prop_name> <data_type> [NULL | NOT NULL] [DEFAULT <default_value>] [COMMENT '<comment>']} ...]

[TTL_DURATION = <ttl_duration>]
[TTL_COL = <prop_name>]
[COMMENT = '<comment>'];

SHEBEER it o
an|

BI#E Tag: player Al team , LUKz Edge type: follow F serve o EEBUI TR,

E=g i e Bl

player Tag name (string), age (int)

team Tag name (string)

follow Edge type degree (int)

serve Edge type start_year (int), end_year (int)

nebula> CREATE TAG player(name string, age int);
nebula> CREATE TAG team(name string);
nebula> CREATE EDGE follow(degree int);

nebula> CREATE EDGE serve(start_year int, end_year int);

H= WAKUR

FFRILUGER INSERT iB4), EETFIEM Tagid AR, HEETIHEM Edge type NI,

NGQL &£
- AR

INSERT VERTEX [IF NOT EXISTS] [tag_props, [tag_props] ...]
VALUES <vid>: ([prop_value_Llist])

tag_props:
tag_name ([prop_name_Llist])

prop_name_List:
[prop_name [, prop_name] ...]

-51/771 - 2023 Vesoft Inc.


https://docs.nebula-graph.com.cn/master/8.service-tuning/load-balance/
https://docs.nebula-graph.com.cn/master/3.ngql-guide/10.tag-statements/1.create-tag/
https://docs.nebula-graph.com.cn/master/3.ngql-guide/11.edge-type-statements/1.create-edge/

3.3.5 %A nGQL (CRUD %)

prop_value_List:
[prop_value [, prop_value] ...]

vid  Vertex ID AT, vid T— M EZETREMH—H, SHFHEESN 0
- AL

INSERT EDGE [IF NOT EXISTS] <edge_type> ( <prop_name_List> ) VALUES
<src_vid> -> <dst_vid>[@<rank>] : ( <prop_value_list> )
[, <src_vid> -> <dst_vid>[@<rank>] : ( <prop_value_list>), ...]

<prop_name_List> ::=
[ <prop_name> [, <prop_name> ] ...]

<prop_value_Llist> ::=
[ <prop_value> [, <prop_value> ] ...]

SHERESNL o
N
« FEANRRIKEFERPARY =0

nebula> INSERT VERTEX player(name, age) VALUES "player100":("Tim Duncan", 42);
nebula> INSERT VERTEX player(name, age) VALUES "playerl01":("Tony Parker", 36);
nebula> INSERT VERTEX player(name, age) VALUES "player102":("LaMarcus Aldridge", 33);

nebula> INSERT VERTEX team(name) VALUES "team203":("Trail Blazers"), "team204":("Spurs");

© BARRKGEMIKIA Z BXFREA,

nebula> INSERT EDGE follow(degree) VALUES "player101" -> "player100":(95);
nebula> INSERT EDGE follow(degree) VALUES "player101" -> "player102":(90);
nebula> INSERT EDGE follow(degree) VALUES "player102" -> "player100":(75);

nebula> INSERT EDGE serve(start_year, end_year) VALUES "playerl01" -> "team204":(1999, 2018),"player102" -> "team203":(2006, 2015);

BUL. HiEdE

+ GO EATLRIBRENFHENHIEE, 0 BAN—IHSIRFE, BE—FHSFILERH, RE viED FAFEENES.

. BARLRE R ERE .

. BORETZ0/09, MR FE—RER, ERAFSRHEFTIRE,

. BOEENEMIERERN, TURENEASFHEEN, BREM/H =0/ KLE NebulaGraph EVEIEELR, MHaEtHIEFTEIAM.
NGQL i#iZ

© 60

GO [[<M> TO] <N> {STEP|STEPS}] FROM <vertex_Llist>

OVER <edge_type_List> [{REVERSELY | BIDIRECT}]

[ WHERE <conditions> ]

YIELD [DISTINCT] <return_Llist>

[{ SAMPLE <sample_List> | <limit_by_List_clause> }]

[| GROUP BY {<col_name> | expression> | <position>} VIELD <col_name>]
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https://docs.nebula-graph.com.cn/master/3.ngql-guide/7.general-query-statements/2.match/

3.3.5 %A nGQL (CRUD #i4)

[| ORDER BY <expression> [{ASC | DESC}]]
[| LIMIT [<offset>,] <number_rows>];

* FETCH

#if Tag Bl

FETCH PROP ON {<tag_name>[, tag_name ...] | *}
<vid> [, vid ...]
YIELD <return_Llist> [AS <alias>];

EnEN

FETCH PROP ON <edge_type> <src_vid> -> <dst_vid>[@<rank>] [, <src_vid> -> <dst_vid> ...]
YIELD <output>;

LOOKUP

LOOKUP ON {<vertex_tag> | <edge_type>}
[WHERE <expression> [AND <expression> ...]]
YIELD <return_Llist> [AS <alias>];

<return_Llist>
<prop_name> [AS <col_alias>] [, <prop_name> [AS <prop_alias>] ...];

* MATCH

MATCH <pattern> [<clause_1>] RETURN <output> [<clause_2>];

60 157 f5i]
« MVID A9 playeri01 BUERRFFIE, JAEIN follow FENEZMEK S,

nebula> GO FROM "player101" OVER follow YIELD id($$);

id($$) |

\
{romcoscoocooso +
| "player100" |
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| "player102" |

3.3.5 %A nGQL (CRUD %)

+ MVID J3 playeriol BUEREAFFIA, BB follow BRFWATHETF 35 FHIKR, FHREMITNEEFMER, RNEHREMRNT],

nebula> GO FROM "player101" OVER follow WHERE properties($$).age >= 35 \
YIELD properties($$).name AS Teammate, properties($$).age AS Age;

Fa/MS BiEA

VIELD EEZEOHFERENERER
$$ RTLME R,

\ R THEIN.

+ MVID 73 playerior B9ERRFFER, JBEIL follow EHIERMIKG, AFHMRXLERFIIKN. AT EHXHIERER, ATLUEREEN

%O
- EREEF

nebula> GO FROM "player101" OVER follow VIELD dst(edge) AS id | \
GO FROM $-.id OVER serve YIELD properties($$).name AS Team, \

properties($*).name AS Player

S — N —— +
| Team | Player |
S — e +
| "Trail Blazers" | "LaMarcus Aldridge"
S — N —— +

Fa//S BiEA

RE RTBAEER.

| HEZIEENEEBR, BI— I EEINERERTE—EE.

$- RIEEMNENTIRENERS,

- FAIRNEE

GLENESS

e

YEABAFA— T BERRGRS SN, HRNIENEESEEDERIER.

nebula> $var = GO FROM "player101" OVER follow YIELD dst(edge) AS id; \
GO FROM $var.id OVER serve YIELD properties($$).name AS Team, \
properties($”).name AS Player

S e S frooooosocoososssosooso +
| Team | Player |
Sroooccocoooocooc S +
| "Trail Blazers" | "LaMarcus Aldridge"

S e S frooooosocoososssosooso +

FETCH 75 1) {4
i VID 7 player100 BIEK BBV E 1%,

nebula> FETCH PROP ON player "player100" YIELD properties(vertex);

S +
| properties(VERTEX)

S +
| {age: 42, name: "Tim Duncan"} |
S +
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3.3.5 %A nGQL (CRUD #i4)

e

LOOKUP F1 MATCH BITRBITE T XM= 5| N EF.

HAbFRIE
IR L

P A] LAfsEF UPDATE B0 3% UPSERT 1BEECLEN A $hiE.

UPSERT 32 UPDATE Al INSERT BVSE & 1A, H{EM UPSERT BT — M RZiA, MREAREE, HRESENBA— MR,

e

& partition &R, UPSERT IRIER—NEBRITIRIE, FRLUBITRELLAIT INSERT B UPDATE 181R%. HIXTEZ A partition ZBIEH %,

nGQL &4
+ UPDATE =

UPDATE VERTEX <vid> SET <properties to be updated>
[WHEN <condition>] [YIELD <columns>];

« UPDATE &1

UPDATE EDGE ON <edge_type> <source vid> -> <destination vid> [@rank]

SET <properties to be updated> [WHEN <condition>] [YIELD <columns to be output>];

* UPSERT s

UPSERT {VERTEX <vid> | EDGE <edge_type>} SET <update_columns>
[WHEN <condition>] [YIELD <columns>];

il

* 3 UPDATE 1&2X VID 73 player100 FYERGIRY name B1ME, FAMGHR FETCH BRI ELER,

nebula> UPDATE VERTEX "player100" SET player.name = "Tim";

nebula> FETCH PROP ON player "player100" YIELD properties(vertex);

- 55/771 -
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3.3.5 %A nGQL (CRUD %)

| {age: 42, name: "Tim"} |

« FB UPDATE 1EEREESIBAY degree B, SRS FETCH IO,

nebula> UPDATE EDGE ON follow "player101" -> "player100" SET degree = 96;
nebula> FETCH PROP ON follow "player101" -> "player100" YIELD properties(edge);
| properties(EDGE) |

PO
| {degree: 96}

« F3 INSERT $EAN—"1VID 79 player11l B985, SAFSFB UPSERT BHIE.

nebula> INSERT VERTEX player(name,age) VALUES "player111":("David West", 38);

nebula> UPSERT VERTEX "playerl11" SET player.name = "David", player.age = $A.player.age + 11 \
WHEN $7.player.name == "David West" AND $*.player.age > 20 \
YIELD $7.player.name AS Name, $7.player.age AS Age;

FHE R —— i — +
| Name | Age |
froscoocoos frocooo +
| "David" | 49 |
FHE R —— i — +
BB NS
nGQL %%

- MRk

DELETE VERTEX <vidl>[, <vid2>...]

- MikRIA

DELETE EDGE <edge_type> <src_vid> -> <dst_vid>[@<rank>]
[, <src_vid> -> <dst_vid>...]

i
- bR

nebula> DELETE VERTEX "player1lll", "team203";

- MikRIZ

nebula> DELETE EDGE follow "playerl01" -> "team204";

FHZRS]
ARaLuEE BEA)N Tag 1 Edge type 110ZE5 ],

&;ﬁtion

MATCH I LookuP IBEIBIHITERKIZRS|, BRRSIZSHEHREXNIERK. BAEMBEEFHRPERRS, BRIFRERERRS XIS,

WA “BENBREGERS|]” NWEIEERRES|, TUFIETE naTcH F Lookup IBE IR EIXLEHIE, B0 o
nGQL &£
- BIEZES|
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3.3.5 %A nGQL (CRUD #i4)

CREATE {TAG | EDGE} INDEX [IF NOT EXISTS] <index_name>
ON {<tag_name> | <edge_name>} ([<prop_name_List>]) [COMMENT = '<comment>'];

- EEERSI

REBUILD {TAG | EDGE} INDEX <index_name>;

e

MEBRERKENTERMERSIN, FREERSIKE, £ uth8RBH, — M MhXFEHFAL3FH, FREZEREKEREGENRSIKE. 110
PMXFR, RIKEFTEN 30, FHEFESLEZZ5)

HETZ5 ) LOOKUP 11 MATCH 775 7]
TR LookuP BX WATCH B—1NER5IRTA. WIRER, BEREIRERS.
K EI Tag 79 player IRBVER, EBY nane BIEEST Tony Parker o

// 73 name [BIEIERZR5| player_index_lo
nebula> CREATE TAG INDEX IF NOT EXISTS player_index_1 ON player(name(20));

/| EIRF | H RN EFEERIBE R
nebula> REBUILD TAG INDEX player_index_1

foscomccomces +
| New Job Id |
TN +
| 31 |
foscomzcomces +

// £F3 LOOKUP E@HZRmAIE N,
nebula> LOOKUP ON player WHERE player.name == "Tony Parker" \
YIELD properties(vertex).name AS name, properties(vertex).age AS age;

B ittt T Fomm e +
| name | age |
S fhecmoo +
| "Tony Parker" | 36 |
B ittt T Fomm e +

// R MATCH BE R =B,
nebula> MATCH (v:player{name:"Tony Parker"}) RETURN v;

B it S +
[ v \
i O B L. +
| ("player101" :player{age: 36, name: "Tony Parker"}) |
B it S +

REEH: 202568848
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3.4 nGQL i &L

3.4nGQL &L A

3.4.1 %L
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ERIER

double abs(double x)
double floor(double x)
double ceil(double x)
double round(double x)
double sqrt(double x)
double cbrt(double x)

double hypot(double x,
doubley)

double pow(double x,
doubley)

double exp(double x)
double exp2(double x)
double log(double x)
double log2(double x)
double log10(double x)
double sin(double x)
double asin(double x)
double cos(double x)
double acos(double x)
double tan(double x)
double atan(double x)
double rand()

int rand32(int min, int
max)

int rand64(int min, int
max)

bit_and()
bit_or()

bit_xor()
int size()

int range(int start, int
end, int step)

int sign(double x)
double e()
double pi()

double radians()

BiEA

R[E] x LB IHE,

REVNFHEFT x HERAEH.

REIKFHETF x Bm/NEEE,

REIE x RIEMBE(E, 0R x 1GFEFE, MREE 0 RzpELH.
RE] x BF5R,

R[E] x 35 1R

REEA=AT (BRBKANxMY) BRILK.

EE XY #IE,

EE e* ByfE,

BE 2% #9fE.

R[] LB A% e JJE x IR
IRMEIA 2 A9 x BISHER,
IREILL 10 AN x IR,
iRME x BIESX(E,

iRME x R IE3Z{E,

iR[E] x BIRTZ(E,

iR x R RZE,

iR[E x BIEYIE,

iR[E x R IEYHE,

iR [0,1) ABIRENLE =Ko

R[E] [min, max) ABS—NEENL 32 %R, AFRRIURIEAN—ISE,
MRAMENSE, RS MNHEFSH 32 1 int SEERBELRE,

iR[E] [min, max) ABY—EEHL 64 UEER. AARIUREAN—1SE,
WRFENSE, BEHESNERFSH 64 i int SEEAREIERE,

BRI AND 21,

E{ifif OR 21,

NI XOR 121F,

REIFI RS R TTRINE, RFRTRHKE,

R[] [start,end] PIEEL KAMELMMTIR, HK step BRIAN Lo

“EH

“EH

P
=

P
=

3.4.1 %L

FIE ST max , MEBS min BRIAF 0

FIESD max , MEAT min BRINSAT 0o

RExWIEHS, WRxA0, MiRE 0, MR x ek, MERE -1, R x HEEK, MRE 1,

IR[E] B AERAIE e (2.718281828459045) o
IREERFEE S (3.141592653589793)

BRAEEHRNINE, radians(180) X[E] 3.141592653589793 o
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ERIER
avg()

count()

max()
min()
collect()
std()

sum()

WiEA
REISHETIIE,

i&7%&: count({expr | *}) o
count() IREIZTTE (B4 NULL) -

count (expr) IREIHRRIENAIIES BRI R

count() # size() BRI,
BREISHHRAE,
BREISHNR/IME,

collect() ERFREI—MIERANRBILERNTIR. ZRHATLFSRIERIEEGHHA—TIR, KMNKERS,

REISHB S EIREE,

RESHEIH,
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EREL

int strcasecmp(string a, string b)

string lower(string a)

string toLower(string a)

string upper(string a)

string toUpper(string a)

int length(a)

string trim(string a)

string ltrim(string a)

string rtrim(string a)

string left(string a, int count)
string right(string a, int count)

string lpad(string a, int size, string
letters)

string rpad(string a, int size, string
letters)

string substr(string a, int pos, int
count)

string substring(string a, int pos, int
count)

string reverse(string)

string replace(string a, string b, string

<)
list split(string a, string b)

concat()

concat_ws()
extract()

json_extract()

ERIEL BiEA

3.4.1 %L

WiEA

LEBANFRHE (RRDANE) o Ha=b by, BEI0, Ha>bE, REIAFORE, Ha<bhy,
REVNF 0 B9

REVNERRHF R B,

A Lower () #8IE,

REIASHANF RS,

0 upper () 18,

REIAEFRRNKERRENKE, BUHRFHMBE.

AIBR 155 2B Sk R AN B 2B A 54K

B = 74 B Sk B 2S48

BT 74 B EE AR A =548

REIFHFBEEM count MEFARBIFFRE, ME count BIFHE a KE, WEEFRER a
REIFHFBEEN count MFERFARBFFRH, MR count BIFHEH a KE, WEEFRER a
EFRTEH a WAMBET letters TR, FHRE] size KEMNFRIS,

EFRTER a WEMBATE letters FRFE, FIRME size KENFRHH,

MFFFE a BUIERELE pos FFIR (FEHE pos (IEMFHAT) , RENVEMBY count NFHF, AT
FreRFRME,

F0 substr() HBE

W FEREF AT o
BB a PRFFREH b BRAFHSH ¢

EFFHE Db RRDFRE o, BRE—DPFRBTIR,

concat() RMELVRERNFIULFRBSY, HRFABSHEER—FRE.
1B concat(stringl,string2,...)

concat_ws() EREFERNH U LFRBSHSTUEXNIIIRFT (separator) 18&EE.
extract() MIEEFTRPIRIF S ENREXNFF TSR,

json_extract() JHHETE JSON FRIBFIRA map KB,

int now() TRIE Y BT R GRE S FA A8,

timestamp timestamp()

TRIE Y BT RGR B FIAY A8,

date date() IRIBHARSUREIHFTHEA (UTC BYiED)
time time() RIB LRI RSIRE HF18YE] (UTC BYE])

datetime datetime()

IRYE L AT A S0R [0 251 B #AF1eE (UTC BYiE)
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- [R&E nGQLERER

KR BiEA

id(vertex) R[OS 1D, ERIESEEUAN T 1D BIRBRITF—Ho

map properties(vertex) R[E SHFTB B .

map properties(edge) RENANFRE E M.

string type(edge) IR[E]IARY Edge typeso

src(edge) RENAMFEIE R 1D, HUBAREIAN S ID HERFREF—E
dst(edge) REHIMEBIR ID. ¥IERAM R ID WEBRE—,
int rank(edge) IR[EAEY ranks

vertex RERHER. SFERID. Tag. BHEME,

edge REAES. B1F Edge type. 28 ID. B ID. rank.
vertices EREFEPNSHER. FESR 0
edges REIFEFLNES. #ESR °
path REREER. #ESR o

+ openCypher ERIBAEH
ERI%K
id(<vertex>)
list tags(<vertex>)
list labels(<vertex>)
map properties(<vertex_or_edge>)
string type(<edge>)
src(<edge>)
dst(<edge>)
vertex startNode(<path>)
string endNode(<path>)

int rank(<edge>)

A
R[EI ID, HIESEEM = ID AR —E

R[E=H Tag, 5 labels() fEFRHER

REISM Tag, 5 tags() {EB4ER, T3S openCypher &z,

B REHNFRE R,

IRENBRY Edge type.

IREIAAECIAR 1D, HURLEA S ID FEBRF—H,
REIAMERIR 1D, HEREMR ID HNEEFRFT—H.
RN —FB S —FBREFREIEEAR 1D,
REN—FBE—FBREFREENENR 1D,

IR[EI5HY ranks
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ERIEL
keys(expr)
labels(vertex)

nodes(path)

range(start, end [, step])

relationships(path)

reverse(list)
tail(list)
head(list)
last(list)

reduce()

ERIE

bool
toBoolean()

float toFloat()
string toString()
int tolnteger()
set toSet()

int hash()

IBIARERIRE] true X false , BE AT WHERE FAH,

i3

BiEA

RE—1MFIR, SEFHRFERANS. LHBSFNFRERE.
BREIRH Tag 5llZRo

REIFREZEFRERNTIR,

JR[G] [start,end] SEREINEE S KGR, FRIAT K step A 1o
REIEZEFREXRITIR,

RENGREFIREFHET IR TIR.

REIFEERFIRE TR,

REFIRE— TR,
REFIRRE—TER.
RBREXZEPNATIIRGTHTER, AEMRMBPNLFIEREMN, REROTEER,

BF IR R.

BRYHFFTREIRNT R
BERMIELRRERNFITRER,
BT RHF AR NEBY,

BIRFEEHRNES.

hash() EREUREISHMEHE. HSHAIURHT.
BHFRER.

<predicate>(<variable> IN <list> WHERE <condition>)

ERIEL
exists()

any()

all()
none()

single()

ERIEL

CASE

coalesce()

A

MRIEENRBIETER. DHIRGPETE, WRE true , FUERME false o
INRIEEMIFRER FHIRPNEL— TR, MEE true , FNIRE false o
MREERIBDERTFIRTNE TR, WEE true , TNERME false o
MREERIBRRER FHIRFHERM—PTE, WRE] true , FNBEE false o

NFEEMBRERTIIRPHME——TER, WRME true , FNRME false o

A

ERSEMAIRITIE nGQL TBARILER, AT VIELD F RETURN FAIH,
st REAXSBAFAERY, HEBRRE— I ZUNELRNGEEEY, ARREER,
MRFHEBEARM, H@Ed eLSE FAREILER, MNEEHE ELSE FRBRHREMMEY, NIRE] NLL .

REMERERFE-TMEETHR.
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3.4.2 B EIIEA

3.4.2 8 EiTER)

* MATCH
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3.4.2 ERAERIER

MATCH <pattern> [<clause_1>] RETURN <output> [<clause_2>];
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&=
LA
IS Tag
A2 % Tag

LR RBYE
%

LEZ& s ID

A% = 1D

TLECHERZRY
=

ILACRR TR

ULECiA

L Edge
type

ILECHEYE
i

U2
Edge type

UiGE vl

S

P
7

TLECRKER

P
7

U2
Edge type
MK EREF

wESTEbu)
HER

ER = ID
0FR Tag

il

(v)

MATCH (v:player) RETURN v
MATCH (v:player:team) RETURN v

MATCH (v:player{name:"Tim Duncan"}) RETURN v

MATCH (v) WITH v, properties(v) as props,
keys(properties(v)) as kk WHERE [i in kk where
props[i] == "Tim Duncan"] RETURN v

MATCH (v) WHERE id(v) == 'player101' RETURN v

MATCH (v:player { name: 'Tim Duncan' })--(v2)
WHERE id(v2) IN ["player101", "player102"] RETURN
v2

MATCH (v:player{name:"Tim Duncan"})--(v2) RETURN

v2.player.name AS Name

MATCH p=(v:player{name:"Tim Duncan"})-->(v2)
RETURN p

MATCH (v:player{name:"Tim Duncan"})-[e]-(v2)
RETURN e
MATCH ()<-[e]-()  RETURN e

MATCH ()-[e:follow]->() RETURN e

MATCH (v:player{name:"Tim Duncan"})-
[e:follow{degree:95}]->(v2) RETURN e

MATCH ()-[e]->() WITH e, properties(e) as props,
keys(properties(e)) as kk WHERE [i in kk where
props[i] == 90] RETURN e

MATCH (v:player{name:"Tim Duncan"})-[e:follow
| :serve]->(v2) RETURN e

MATCH (v:player{name:"Tim Duncan"})-[]->(v2)<-
[e:serve]-(v3) RETURN v2, v3

MATCH p=(v:player{name:"Tim Duncan"})-
[e:follow*2]->(v2) RETURN DISTINCT v2 AS Friends

MATCH p=(v:player{name:"Tim Duncan"})-
[e:follow*1..3]->(v2) RETURN v2 AS Friends

MATCH p=(v:player{name:"Tim Duncan"})-[e:follow |
serve*2]->(v2) RETURN DISTINCT v2

MATCH (v:player{name:"Tim Duncan"}) RETURN v
MATCH (v:player{name:"Tim Duncan"})-[e]->(v2)
RETURN e

MATCH (v:player{name:"Tim Duncan"}) RETURN id(v)

- 66/771 -

3.4.2 EREIRER

BiEA

ARAUE—MESHEREEXEERR RPN F190 (v) o
ARPTTERENFA <tag_nane> RNIERX A Tago
APAUAEXES (1) A% Tag M=,

FAREILATE Tag B9AMIA {<prop_name>: <prop_value>} FRTMRTH =AY
Bl; HEFIEE Tag BIELRSMEM.

PP AILUER S ID BN S, id() REETARER S/ 1D,

BLEZ SR 1D, BT WHERE id(v) IN [vid_Llist] o

FAFRILER -- FSRTMNARNY, HLEXENEENR. A
FRILATE -- 55 L1800 < 30 > 5 S EUR A M.

EEIREERM RN T B2, AP ALUEREEXZEHRARKRE.

BRTA - -\ < RRSENLZIN, BREATUERESH
ERABEXEEHEH, FII0-[e]-.

Ma—F, BPAILUE <edge_type> RNEI Y Edge type, Il -
[e:follow]- o

FAP AT LAR {<prop_name>: <prop_value>} FR~EINAH Edge type BB
1, 5180 [e:follow{Likeness:95}] ; BEAFISRE Edge type EHIZITALIA
B,

M | ATLACER 2™ Edge type, 140 [e:follow | :serve] o B—1
Edge type RINEXES (1) FAIEEE, /54 Edge type RIS
SAAEEE, FI40 [e:follow | serve] o

BRIy BER, TEREFNSFL.

AP RIUFEE L HERA :<edge_type>*<hop> ILECEKERIR. hop T2
— PN IEREH, o WEIEXRERETIR,

mintop : FIEI, RNERFMER/MKE. nintop AIE—MERE
, BIAMER L

maxHop : FIEIN, RNEFBHRAKE. naxHop BIUE—MIERE
8, BIANALF K. e WEIRLEIRET IR,

FAPAIUTEEKSHE KR PIEE S Edge types hop « mintop F
maxHop P Edge type £, o FEIERERET IR,

57 RETURN {<vertex_name> | <edge_name>} HZR R BLINMFAIEEE,

fER id() REIEFRR IDo
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&=

WERRHLD
BN EN

KRR
B RN

1% Edge
type

WEREE

HREREEp
=

KR Ep
ispul

(ENTESN
E

&=

YEI MATCH BB R AT IR A ILAE
ESURERERER

et
MATCH (v:player{name:"Tim Duncan"}) RETURN

labels(v)

MATCH (v:player{name:"Tim Duncan"}) RETURN

v.player.age

MATCH p=(v:player{name:"Tim Duncan"})-[]->(v2)
RETURN properties(v2)

MATCH p=(v:player{name:"Tim Duncan"})-[e]->()
RETURN DISTINCT type(e)

MATCH p=(v:player{name:"Tim Duncan"})-[*3]->()
RETURN p

MATCH p=(v:player{name:"Tim Duncan"})-[]->(v2)
RETURN nodes(p)

MATCH p=(v:player{name:"Tim Duncan"})-[]->(v2)
RETURN relationships(p)

MATCH p=(v:player{name:"Tim Duncan"})-[*..2]-
>(v2) RETURN p AS Paths, Llength(p) AS Length

LOOKUP ON {<vertex_tag> | <edge_type>}
[WHERE <expression> [AND <expression> ...]]
YIELD <return_Llist> [AS <alias>]

@i Tag FIHFT
=

@it Edge type
Filtin

gitm

Sitia

3.4.2 EREIRER

5B
S Labels() RERIAZR S LY Tag Tl
HERTIZR Labels(v) FREYEE N DNTE, AILUER Labels(v)[n-1] o

{5 FH RETURN {<vertex_name> | <edge_name>}.<property> {0ZREMNE M,

R As G BB MERIE,.

A properties() ¥R RHINMFTEE M.

5 type() ERIERIGZRITEZAY Edge types

{2 F RETURN <path_name> ¥ ZRILERERZUFRE 5 B0

£ nodes () ERIEIGRERIZHBIFAE o

3 relationships() EREIGZRERIZFBIFREIL,

&R Length() BRI RERZIKE.

5l BiEA
MATCH (m)-[]->(n) WHERE id(m)=="player100" OPTIONAL MATCH (n)- MREHIEEPSENNAER,
[1->(L) RETURN id(m),id(n),id(L) FFRZBYFIRE] NULL o
ol iEA
LOOKUP ON player WHERE player.name == "Tony Parker" YIELD player.name AS iR[g] Tag?\J player B name /3 Tony Parker
name, player.age AS age )=
LOOKUP ON follow WHERE follow.degree == 90 YIELD follow.degree R[] Edge type 79 follow B degree 79 90
B9,

LOOKUP ON player YIELD properties(vertex),id(vertex)

LOOKUP ON follow YIELD edge AS e

EHFRE Tag /3 player BIE VID,

&K Edge type 79 follow FUFREHAYE

B
LOOKUP ON player YIELD id(vertex)| YIELD COUNT(*) AS Player_Count i1t Tag 79 player B9,
LOOKUP ON follow YIELD edge as e | YIELD COUNT(*) AS Like_Count 451t Edge type 9 follow 8932,
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3.4.2 EREIRER

GO

60 [[<M> TO] <N> {STEP|STEPS} ] FROM <vertex_list>

OVER <edge_type_List> [{REVERSELY | BIDIRECT}]

[ WHERE <conditions> ]

YIELD [DISTINCT] <return_list>

[{SAMPLE <sample_List> | LIMIT <Limit_List>}]

[| GROUP BY {col_name | expr | position} YIELD <col_name>]
[| ORDER BY <expression> [{ASC | DESC}]]

[| LIMIT [<offset_value>,] <number_rows>]

5l 15 B8

GO FROM "player102" OVER serve YIELD dst(edge) iR[8] player102 Fr/E A 1E,

G0 2 STEPS FROM "player102" OVER follow YIELD dst(edge) IR[EIEEE player102 FBkEYAR
Ko

GO FROM "player100", "player102" OVER serve WHERE properties(edge).start_year > 1995 YIELD DISTINCT properties($ AN E S

$).name AS team_name, properties(edge).start_year AS start_year, properties($").name AS player_name

GO FROM "player100" OVER follow, serve YIELD properties(edge).degree, properties(edge).start_year BHZN Edge type, BME
BER, 22T NLL.

GO FROM "player100" OVER follow REVERSELY YIELD src(edge) AS destination iR[E] playerl00 N5 EHISEE
G0 FROM "player100" OVER follow REVERSELY YIELD src(edge) AS id | GO FROM $-.id OVER serve WHERE i playerl00 IR RFAAR
properties($”).age > 20 YIELD properties($*).name AS FriendOf, properties($$).name AS Team [ZIEAUNES

GO FROM "player102" OVER follow YIELD dst(edge) AS both IR[E] playerl02 FrE4B/E o
GO 2 STEPS FROM "player100" OVER follow YIELD src(edge) AS src, dst(edge) AS dst, properties($$).age AS age | IRIBERS 594,

GROUP BY $-.dst YIELD $-.dst AS dst, collect_set($-.src) AS src, collect($-.age) AS age
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3.4.2 EREIRER

+ RERBVEIEE

FETCH PROP ON {<tag_name>[, tag_name ...] | *}
<vid> [, vid ...]
YIELD <return_List> [AS <alias>]

Nl WA

FETCH PROP ON player "player100" YIELD properties(vertex) £ FETCH IBAIHPIETE Tag SREXM M mEYE B,

FETCH PROP ON player "player100" YIELD player.name AS name M VIELD FRIEEIREINE 4.

FETCH PROP ON player "player101", "player102", "player103" YIELD EBEZ TR ID RBZ T RNEME, fKZERREXES () 72

properties(vertex) PR

FETCH PROP ON player, t1 "player100", "player103" YIELD properties(vertex) £ FETCH IBAIPIEE S Tag REVBME, Tag ZEIARSGES
() 7R,

FETCH PROP ON * "player100", "player106", "team200" YIELD 1E FETCH IBA) R EA * SREXE BB EFETRESE, mEME,

properties(vertex)

+ REVAMEIEE

FETCH PROP ON <edge_type> <src_vid> -> <dst_vid>[@<rank>] [, <src_vid> -> <dst_vid> ...
YIELD <output>;

5l 1588

FETCH PROP ON serve "player100" -> "team204" VIELD properties(edge) FKENESE player100 Fl team204 B9i2 serve BIFRA B M 1E.
FETCH PROP ON serve "player100" -> "team204" YIELD serve.start_year /A VIEL FaiEEREINE .

FETCH PROP ON serve "player100" -> "team204", "player133" -> "team202" YIELD IBEZ MBEI (<src_vid> -> <dst_vid>[@<rank>] ) JREXZNB
properties(edge) HNE%E, BRZEREES () 2R

FETCH PROP ON serve "player100" -> "team204"@l YIELD properties(edge) EIREY rank &9 0 93, 57E FETCH IBA@IZE ranko.

G0 FROM "player101" OVER follow YIELD follow. src AS s, follow. dst AS d | IREM R player101 Fraf follow 1489 degree &,

FETCH PROP ON follow $-.s -> $-.d YIELD follow.degree

$var = GO FROM "player101" OVER follow YIELD follow._src AS s, follow._dst AS BEX T EMWEEIM,
d; FETCH PROP ON follow $var.s -> Svar.d YIELD follow.degree
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. SHow

BE
SHOW CHARSET
SHOW COLLATION

SHOW CREATE SPACE <space_name>
SHOW CREATE {TAG <tag_name>

EDGE <edge_name>}

SHOW HOSTS [GRAPH | STORAGE |

META]

SHOW {TAG | EDGE} INDEX STATUS

SHOW {TAG | EDGE} INDEXES

SHOW PARTS [<part_id>]

SHOW ROLES IN <space_name>

SHOW SNAPSHOTS
SHOW SPACES

SHOW STATS

SHOW TAGS | EDGES

SHOW USERS
SHOW SESSIONS

SHOW SESSION <Session_Id>

SHOW [ALL] QUERIES

SHOW META LEADER

il
SHOW CHARSET
SHOW COLLATION

SHOW CREATE SPACE
basketballplayer

SHOW CREATE TAG player

SHOW HOSTS
SHOW HOSTS GRAPH

SHOW TAG INDEX STATUS

SHOW TAG INDEXES

SHOW PARTS

SHOW ROLES in
basketballplayer

SHOW SNAPSHOTS
SHOW SPACES

SHOW STATS

SHOW TAGS « SHOW EDGES

SHOW USERS
SHOW SESSIONS

SHOW SESSION
1623304491050858

SHOW QUERIES

SHOW META LEADER
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3.4.2 EREIRER

iR
BTHAINFHE,
BT HEIRIHF AN,

BTEEETENEEIED.

BRIETE Tag/Edge type EZAKIER,

7R Graph. Storage. Meta BREEHE
Bl lRAER.

BRRERSINVFLRS, UEHREER
R3IREM.

HIE HRiE = ENAIFRE Tag #1 Edge
type (B1EREM) BIR5l.

ETETEPEESRRAEN RNE
Bo

ETARGARNABER.

ETAERRER.
ETIEFNETE,

BBl sTaTs R IEMEZEAIHE
Bo

ERYRIE=ERFAE Tag/Edge
typeo

ETAFPER.

ETRFIBRIEER.

IEESIE ID HITESE,

EE HHI Session RIEEHITIEIRIER
(H=H

B RHa Meta 841 leader 52,
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3.4.3 AT

Fa

GROUP

BY

LIMIT

SKIP

SAMPLE

ORDER
BY

RETURN

TTL

WHERE

YIELD

WITH

UNWIND

Bi*

GROUP BY <var> YIELD <var>,

<aggregation_function(var)>

YIELD <var> [| LIMIT [<offset_value>,]

<number_rows>]

RETURN <var> [SKIP <offset>] [LIMIT

<number_rows>]

<go_statement> SAMPLE <sample_Llist>;

<YIELD clause> ORDER BY <expression> [ASC |
DESC] [, <expression> [ASC | DESC] ...]

RETURN {<vertex_name>|<edge_name>|
<vertex_name>.<property>|

<edge_name>.<property>|...}

CREATE TAG <tag_name>(<property_name_1>
<property_value_1>, <property_name_2>
<property_value_2>, ...) ttl_duration=

<value_int>, ttl_col = <property_name>

WHERE {<vertex|edge_alias>.<property_name>

>|=|<|...} <value>...}

YIELD [DISTINCT] <col> [AS <alias>] [, <col>
[AS <alias>] ...] [WHERE <conditions>];

MATCH Sexpressions WITH {nodes()|
labels()|...}

UNWIND <List> AS <alias> <RETURN clause>

bl

GO FROM "player100" OVER follow BIDIRECT
YIELD $$.player.name as Name | GROUP BY
$-.Name YIELD $-.Name as Player, count(*) AS

Name_Count

GO FROM "player100" OVER follow REVERSELY
YIELD $$.player.name AS Friend, $$.player.age
AS Age | ORDER BY $-.Age, $-.Friend | LIMIT
1,3

MATCH (v:player{name:"Tim Duncan"}) --> (v2)
RETURN v2.player.name AS Name, v2.player.age
AS Age ORDER BY Age DESC SKIP 1

GO 3 STEPS FROM "player100" OVER *  YIELD
properties($$).name AS NAME, properties($
$).age AS Age SAMPLE [1,2,3];

FETCH PROP ON player "player100",
"player101", "player102", "player103" YIELD
player.age AS age, player.name AS name |
ORDER BY $-.age ASC, $-.name DESC

MATCH (v:player) RETURN v.player.name,
v.player.age LIMIT 3

CREATE TAG t2(a int, b int, c string)
ttl_duration= 100, ttl_col = "a"

MATCH (v:player) WHERE v.player.name == "Tim
Duncan" XOR (v.player.age < 30 AND
v.player.name == "Yao Ming") OR NOT
(v.player.name == "Yao Ming" OR v.player.name
== "Tim Duncan") RETURN v.player.name,

v.player.age

GO FROM "player100" OVER follow YIELD
dst(edge) AS ID | FETCH PROP ON player $-.ID
YIELD player.age AS Age | YIELD AVG($-.Age)

as Avg_age, count(*)as Num_friends

MATCH p=(v:player{name:"Tim Duncan"})--()
WITH nodes(p) AS n UNWIND n AS nl RETURN
DISTINCT nl

UNWIND [1,2,3] AS n RETURN n
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3.4.3 FAIFNET

iR
ERFEEED

player100 8952, FHiRiE
AT ERHITHA, R
[B] 942 B9 H PR

MHFERAREISE 217
FHIAE 3 1T8E,

FAF AT LA IR B skip
<offset> IRBERIEE, &
EARFZEARM LMt

<number_rows> o

EEREPIHIEEFHIR
[EEE I ER IR,

ORDER BY FHIFEEIHLE
RHHEERIN,

R[] RV E ST name F
age AT =1T{E,

BI3E Tag FILE TTL %
IJﬁO

WHERE Fa B LURIE SR
TEIRHER, BERT oo
0 LookuP B4, MATCH F0
WITH &4,

&, playerl00 X389
player, Hit& 1T
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WITH FEIB] URERH R0 IR
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BRIBERIERRNER
HEWNEFBS

HFRTI,
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3.4.4 BZ A1)

=)

3.4.5TAG iEf)

=)

&

CREATE SPACE [IF NOT EXISTS] <graph_space_name>
( [partition_num = <partition_number>,]
[replica_factor = <replica_number>,] vid_type =
{FIXED_STRING(<N>) | INT[64]} ) [COMMENT =

'<comment>"]

CREATE SPACE <new_graph_space_name> AS

<old_graph_space_name>

USE <graph_space_name>

SHOW SPACES

DESC[RIBE] SPACE <graph_space_name>

CLEAR SPACE [IF EXISTS] <graph_space_name>

DROP SPACE [IF EXISTS] <graph_space_name>

B

CREATE TAG [IF NOT EXISTS] <tag_name> ( <prop_name>
<data_type> [NULL | NOT NULL] [DEFAULT <default_value>]
[COMMENT '<comment>'] [{, <prop_name> <data_type> [NULL

NULL] [DEFAULT <default_value>] [COMMENT '<comment>']} ...] )

[TTL_DURATION = <ttl_duration>] [TTL_COL = <prop_name>]
[COMMENT = '<comment>"]

DROP TAG [IF EXISTS] <tag_name>

ALTER TAG <tag_name>
alter_definition] ...]
ttl_definition] ... ]

<alter_definition> [,
[ttl_definition [,
[COMMENT = '<comment>"]

SHOW TAGS

DESC[RIBE] TAG <tag_name>

DELETE TAG <tag_name_list> FROM <VID>

-72/771 -

bl

CREATE SPACE my_space_1
(vid_type=FIXED_STRING(30))

CREATE SPACE my_space_4 as

my_space_3

USE spacel

SHOW SPACES

DESCRIBE SPACE basketballplayer

BRSPS, BRRMH
FREZ A4 & U R EFH Schema
(51=9

DROP SPACE basketballplayer

Tl

CREATE TAG woman(name string,
age int, married bool, salary
double, create_time
timestamp) TTL_DURATION =
100, TTL_COL = "create_time"

DROP TAG test;

ALTER TAG t1 ADD (p3 int, p4
string)

SHOW TAGS

DESCRIBE TAG player

DELETE TAG testl FROM "test"

3.4.4 M= REA)

iR
BIE—ME=E,

RENEETEN
Schema,

fEE— N E=E, S
ASB—TE=E, FEE
AESERNTIE=ZE,

FlltH NebulaGraph 7=l
PRFTEE =8,

BTEEETENES.

MEsEEE=EFRERN
o

iR
‘BIEERTeE—
Tago

RS S B TRz AP
B EBIERE Tago

824 Tag MEEH3, 5140
MR, EEEuEX
B, R REMIE
&, &% (Time-
To-Live)o

ERYFEZE R
=] Tag B#Fo

TEIETE Tag WIE4=
B, PIIIFRER. &
EEBE,

HiIpRIEE 2 ERYIETE
Tago

2023 Vesoft Inc.



CREATE EDGE [IF NOT EXISTS] <edge_type_name>

( <prop_name> <data_type>

[NULL | NOT NULL] [DEFAULT <default_value>] [COMMENT '<comment>'] [{,
<prop_name> <data_type> [NULL | NOT NULL] [DEFAULT <default_value>]

.1 ) [TTL_DURATION = <ttl_duration>] [TTL_COL =

<prop_name>] [COMMENT = '<comment>']

DROP EDGE [IF EXISTS] <edge_type_name>

]

<alter_definition> [,
[ttl_definition [, ttl_definition] ... ]

DESC[RIBE] EDGE <edge_type_name>

INSERT VERTEX [IF NOT EXISTS] [tag_props,
[tag_props] ...] VALUES <vid>:

DELETE VERTEX <vid> [, <vid> ...]

UPDATE VERTEX ON <tag_name> <vid> SET
<update_prop> [WHEN <condition>] [YIELD

UPSERT VERTEX ON <tag> <vid> SET

Tl

INSERT VERTEX t2 (name, age)
VALUES "13":("n3", 12), "14":
("n4", 8)

DELETE VERTEX "teaml"

UPDATE VERTEX ON player
"player101" SET age = age + 2

UPSERT VERTEX ON player

3.4.6 Edge type &f]
=) =%
CREATE
EDGE
[COMMENT '<comment>']} ..
DROP
EDGE
ALTER ALTER EDGE <edge_type_name>
EDGE alter_definition] ..
[COMMENT = '<comment>"]
SHOW SHOW EDGES
EDGES
DESCRIBE
EDGE
3.4.7 S5
B 1BE
INSERT
VERTEX
([prop_value_Llist])
DELETE
VERTEX
UPDATE
VERTEX
<output>]
UPSERT
VERTEX

<update_prop> [WHEN <condition>] [YIELD

<output>]

"player667" SET age = 31
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il

CREATE EDGE el(pl
string, p2 int, p3
timestamp) TTL_DURATION
=100, TTL_COL = "p2"

DROP EDGE el

ALTER EDGE el ADD (p3

int, p4 string)

SHOW EDGES

DESCRIBE EDGE follow

iR

3.4.6 Edge type i&6)

iR

fEERIFeIE—
1 Edge typeo

bR HEi T1E=
[BIAEVEERE
Edge type,

&4 Edge type
BILEHE,

BErRYaiE=E
ABIFFAE Edge
type &#Fo

EEISTE Edge
type BIFAIE
8, flnFEs
R, BRHEREY
%

£ NebulaGraph SEHIBIEE B =8 ik

A—PEHE DR

MEReR, LUK s REXEIHIDFINL,

B = L Tag EME(E,

255 UPDATE #1 INSERT , WIRMETE, =&
HEMBEMNE;, MRAREE, AN

B o
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3.4.8 HiEH]

3.4.8 1iEH]
=) EE 5l e
INSERT INSERT EDGE [IF NOT EXISTS] <edge_type> INSERT EDGE €2 (name, 1 NebulaGraph ELFIRIEEE
EDGE ( <prop_name_List> ) VALUES <src_vid> -> age) VALUES "11"->"13": RPN —R WS T,
<dst_vid>[@<rank>] : ( <prop_value_list>) [, <src_vid> -> ("n1", 1)
<dst_vid>[@<rank>] : ( <prop_value_list> ), ...]
DELETE DELETE EDGE <edge_type> <src_vid> -> <dst_vid>[@<rank>] [, DELETE EDGE serve Mipgz, —xEl LAIPs—% %
EDGE <src_vid> -> <dst_vid>[@<rank>] ...] "player100" -> %18,
"team204"@0
UPDATE UPDATE EDGE ON <edge_type> <src_vid> -> <dst_vid> [@<rank>] UPDATE EDGE ON serve &35 L Edge type BB,
EDGE SET <update_prop> [WHEN <condition>] [VIELD <output>] "player100" ->
"team204"@0 SET
start_year = start_year +
1
UPSERT UPSERT EDGE ON <edge_type> <src_vid> -> <dst_vid> [@rank] UPSERT EDGE on serve £54 UPDATE F0 INSERT , ¥1RiH
EDGE SET <update_prop> [WHEN <condition>] [YIELD <properties>] "player666" -> =, SEMMINEY; NRiA
"team200"@0 SET end_year REE, SNV,
= 2021
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3.4.9%5|

+ RERSI

Z5| B A LoOKUP A0 MATCH BB R

B

BE

CREATE {TAG | EDGE} INDEX [IF NOT EXISTS]
<index_name> ON {<tag_name> | <edge_name>}
([<prop_name_List>]) [COMMENT = '<comment>']

SHOW CREATE {TAG | EDGE} INDEX <index_name>

SHOW {TAG | EDGE} INDEXES

DESCRIBE {TAG | EDGE} INDEX <index_name>

REBUILD {TAG | EDGE} INDEX [<index_name_list>]

SHOW {TAG | EDGE} INDEX STATUS

DROP {TAG | EDGE} INDEX [IF EXISTS] <index_name>

5l

CREATE TAG INDEX

player_index on player()

show create tag index

index_2

SHOW TAG INDEXES

DESCRIBE TAG INDEX
player_index_0

REBUILD TAG INDEX

single_person_index

SHOW TAG INDEX STATUS

DROP TAG INDEX

BE

SIGN IN TEXT SERVICE [(<elastic_ip:port>
[,<username>, <password>]),

(<elastic_ip:port>), ...]

SHOW TEXT SEARCH CLIENTS
SIGN OUT TEXT SERVICE

CREATE FULLTEXT {TAG | EDGE} INDEX <index_name> ON
{<tag_name> | <edge_name>} (<prop_name>

[,<prop_name>]...) [ANALYZER="<analyzer_name>"]
SHOW FULLTEXT INDEXES

REBUILD FULLTEXT INDEX

DROP FULLTEXT INDEX <index_name>

LOOKUP ON {<tag> | <edge_type>} WHERE
ES_QUERY(<index_name>, "<text>") YIELD

<return_List> [| LIMIT [<offset>,] <number_rows>]

player_index_0

Tl

SIGN IN TEXT SERVICE (127.0.0.1:9200)

SHOW TEXT SEARCH CLIENTS
SIGN OUT TEXT SERVICE

CREATE FULLTEXT TAG INDEX nebula_index_1 ON

player (name)

SHOW FULLTEXT INDEXES
REBUILD FULLTEXT INDEX
DROP FULLTEXT INDEX nebula_index_1

LOOKUP ON player WHERE
ES_QUERY(fulltext_index_1,"Chris") YIELD

id(vertex)
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https://en.wikipedia.org/wiki/Elasticsearch

3.4.10 TEFIEEE
ESid) &
FE GET SUBGRAPH [WITH PROP] [<step_count> {STEP|STEPS}]

FROM {<vid>, <vid>...} [{IN | OUT | BOTH} <edge_type>,
<edge_type>...] YIELD [VERTICES AS <vertex_alias>]
[,EDGES AS <edge_alias>]

BRZ FIND { SHORTEST | ALL | NOLOOP } PATH [WITH PROP] FROM
<vertex_id_List> TO <vertex_id_List> OVER
<edge_type_Llist> [REVERSELY | BIDIRECT] [<WHERE
clause>] [UPTO <N> {STEP|STEPS}] VIELD path as
<alias> [| ORDER BY $-.path] [| LIMIT <M>]

3.4.11 EIRIFAM

E3ic) EE

EXPLAIN EXPLAIN [format="row" | "dot"]

<your_nGQL_statement>

PROFILE PROFILE [format="row" | "dot"]

<your_nGQL_statement>

il

GET SUBGRAPH 1 STEPS FROM
"player100" YIELD
VERTICES AS nodes, EDGES
AS relationships

FIND SHORTEST PATH FROM
"player102" TO "team204"
OVER * YIELD path as p

Tl

EXPLAIN format="row" SHOW
TAGS
EXPLAIN format="dot" SHOW
TAGS

PROFILE format="row" SHOW
TAGS
EXPLAIN format="dot" SHOW
TAGS

-76/771 -

3.4.10 TEFEE

WA

87 Edge type BIECHA = AT LARIKRY =N
HER, REIFERER.

EHIEERB AN BN ZENER, &
B ERRIRTEMAT (<vertex_id>)-
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iR
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3.4.12 54

3.4.12 24

EE WiEA

SUBMIT JOB BALANCE LEADER BIESHEERRAERZIEFH leader, ZHS=IREIES ID,

B WiEe

SUBMIT JOB fit & RocksDB HYFERT compact #1F.

COMPACT

SUBMIT JOB FLUSH ERTFEHH RocksDB memfile 5 NFEER,

SUBMIT JOB STATS Bai—MEL, ZELI HEETEHTRIT. 1FULTERE, AP EILUER sHow STATS IBAYHAITER.

SHOW JOB <job_id> BRYpE=EREEEVAERESHNER. Meta RSHE susMIT JoB BRI NS MES, REHELHAFHIE nebula-

storaged.

SHOW JOBS HIH HEiE = B A FrE AR BRI L,

STOP JOB {Z L LT =B R RIEL,

RECOVER JOB ERITHIIBETERAMEEL, FHREEMSENIELHE,

EE ANl WtAE

KILL QUERY (session=<session_id>, KILL E—TREPRITHSEES—MREF

plan=<plan_id>) QUERY (SESSTON=1625553545984255 , PLAN=163) &M,

EE ANl 5AE

KILL {SESSION|SESSIONS} <SessionId> KILL SESSION 1672887983842984 & Lgp
s
Elﬁo

SHOW SESSIONS | YIELD $-.SessionId AS sid [WHERE SHOW SESSIONS | YIELD $-.SessionId AS sid, $-.CreateTime as CreateTime B2

<filter_clause>] | KILL {SESSION|SESSIONS} $-.sid | ORDER BY $-.CreateTime ASC | LIMIT 2 | KILL SESSIONS $-.sid KiFo

SHOW SESSIONS | KILL SESSIONS $-.SessionId SHOW SESSIONS | KILL SESSIONS $-.SessionId KILFE
s
Elﬁo

RIGEH: 20258848
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4. nGQL &5

4.nGOQL 1574

4.1 nGQL #fiitt

4.1.1 {47 nGQL

NGQLRZ NebulaGraph FRNMERREZRES, IFRESHH , MHE nGQL @A AMiEH A RIGITHIZE SQL EMES, ZTES.
nGQL B— M THIIME, SIFHEAHIFEMMNL, FEbaTfESHINE AR ER—RBRR, MEBEILERA, BERR 5
NebulaGraph HlBA. NebulaGraph 3.0 XEHhRAEES o

nGQL 7T U4

© XPFEERN

* FHRIILED
© XRRE

© XFHEME

. ZEFIREE
© XPRREEN
© SHFRSI

+ X¥FAERS openCypher 9 BIEIIEE (RZIFEXMITHIER)

%R Basketballplayer

FBFEILUTE NebulaGraph RIEkiE , REER , fERRIEIN -f HATRAS,
Pre
SNTAIEIRRT, HIREHMIT AD HoSTS 54§ Storage THULINEER T, BELEL, BSM o

S ALFRMARF RN S AL
NebulaGraph &= nGQL SRR LU TIREILIT:
- (Draft) ISO/IEC JTC1 N14279 SC 32 - Database_Languages - GQL
- (Draft) ISO/IEC JTC1 SC32 N3228 - SQL_Property_Graph_Queries - SQLPGQ
+ OpenCypher9

ERRAIED, EAEXRT. FEERTRTSHMCERE SUMFRRNTR ST E
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https://github.com/vesoft-inc/nebula/issues
https://www.opencypher.org/resources
https://docs.nebula-graph.io/2.0/basketballplayer-2.X.ngql

FXH nGQLIEEFF S HIRABIA T

{1

BlInelE =AY nGQL &%

INSERT VERTEX [IF NOT EXISTS] [tag_props, [tag_props]
VALUES <vid>: ([prop_value_list])

tag_props:
tag_name ([prop_name_List])

prop_name_List:
[prop_name [, prop_name] ...

prop_value_Llist:

[prop_value [, prop_value] ...

THER:

nebula> CREATE TAG IF NOT EXISTS player(name string, age int);

%7 openCypher 7

]

1

aX
BETRET.
EXTRIAH.
AR,
EXBIEETR.
FREFERITT R,

ALEEZR,

74 NGQL fl OPENCYPHER HJ% %

000l

4.1.1 4% nGQL

B4 nGQL 2 NebulaGraph BiT8h&FSL I EEHIES. openCypher 2 openCypher Implementers Group HA4RFr R4 EEEIE
=, =IhRZA7 openCypher 9,

BT nGQLIBES 22D FA T openCypher, XPEBHTEARIHFEA openCypher FRIE M,

e

nGQL iEE = [R4 nGQL iE4) + openCypher #AiEH

NGQL 54 # % OPENCYPHER 9 I3?

Z:Q

XIS Bolt #hHiY;

\Iien(:ypher RAM

Fit%IF#EZA APOC 5 GDS.

Tit%F%BEM@ DDL, DML, DCL;

EARGER "compatibility" E “REM EERBIRENAT.
e FELVHEMMFRRHIR. WRAMXFLRIHID,

nGQL &t BFRFX A E2 K DQL B4 (match, optional match, with%),

TEIR B AFMIH incompatible AR%,
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https://github.com/vesoft-inc/nebula/issues?q=is-3Aissue+is-3Aopen+label-3Aincompatible

NGQL #l OPENCYPHER 9 1] 3= B35 R Iue?

<l openCypher 9
Schema 55 Schema
BEEER =

BERET 2

i1 Rank TRt

&8 -
BEXAIIT BT

Label 5 Tag 2% Label AF I = (=89
[Eil:gE =30 .
RESSHNE b2

e

4.1.1 f+44& nGQL

nGQL

58 Schema

R pow(x, y) B,
A erank 1€ 8

A #F openCypher 9 FIFf%E DML B4 (30 CREATE . MERGE &) , FZI#FFFHEHI DCL,
FZ3FERS> MATCH, OPTIONAL MATCH IBSEFNERER,

\ +HITRE
Tag BFEX RH—ThRBRABMAENE, TER5IThEE.

M EM,

g.npatibility

BER #

FEZMFT EARR:

1. Cypher EKFi Cypher BAIMM “BRMAE—NFSH” 1T, M openCypher EEXENER, HI, nGQL EEESMIEEM,

D. Cypher IV ARINEER ZF0H9495 (constraints) , €13 Unique node property constraints. Node property existence constraints. Relationship
property existence constraints. Node key constraints, OpenCypher fRA&FEHELIER, M nGQL 238 Schema &4, FIAMLIERAZEL Schema E
XAISCHL (845 NOT NULL) , M—TFEEXIFHITHEER ©

3. Cypher & APoC, openCypher 93&% APoC, Cypher % Bolt HX&ZFER, openCypher 93&H,

BHEEME—M"  (UNIQUE constraint) o

TRE R LAREI £ NGQL HY7Rfil?

F PRI LATE GitHub B9

BRAEEEBE 2500 % nGQL Rl

features BERNBERZ . features 1, B MXHEIER T A nGQL FIARMRG, Fl40:

Feature: Basic match

Background:
Given a graph with space named "basketballplayer"

Scenario: Single node
When executing query:

i

MATCH (v:player {name: "Yao Ming"}) RETURN v;

Then the result should be, in any order, with relax comparison:
| v \
| ("player133" :player{age: 38, name: "Yao Ming"}) |

Scenario: One step
When executing query:

MATCH (vl:player{name: "LeBron James"}) -[r]-> (v2)
RETURN type(r) AS Type, v2.player.name AS Name

i

Then the result should be, in any order

| Type | Name |
| "follow" | "Ray Allen"

| "serve" | "Lakers"

| "serve" | "Heat"

| "serve" | "Cavaliers"

Feature: Comparison of where clause

Background:
Given a graph with space named "basketballplayer"

Scenario: push edge props filter down
When profiling query:

- 80/771 -
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http://www.opencypher.org/
https://neo4j.com/developer/cypher/
https://github.com/vesoft-inc/nebula/tree/master/tests/tck/features

4.1.1 4% nGQL

i

GO FROM "player100" OVER follow
WHERE properties(edge).degree IN [v IN [95,99] WHERE v > 0]
VIELD dst(edge), properties(edge).degree
Then the result should be, in any order:
| follow._dst | follow.degree
| "player101" | 95 |
| "player125" | 95 |
And the execution plan should be:

| id | name | dependencies | operator info

| 0 | Project |1 |

| 1 | GetNeighbors | 2 | {"filter": "(properties(edge).degree IN [v IN [95,99] WHERE (v>0)])"}
| 2 | start | |

IR R EF AT,

XRF WEA
Feature IR L AT SRS R,
Background BRLFIENERER.
Given HERPIT RGBT AR o
Scenario BREATR. MRGRZEE eskip iFR, REXMIR T ROIBTDRNRTEESTE, BAREEFIFEPERZRINE
o
When HREHITH nGQL R liB4A]. AILLRE executing query X profiling query o
Then HRHAT when WIBEAMTEIREILR, MRERELERXILERE, FHRR B NebulaGraph HlBA.
And FRIRATT when PIBERIBITERZRITIT .
@skip BRE X Rl EERTNIA BT EE EEIT.
i , 1 CI/CD B ElAFFEARYIEA.

£ HF TINKERPOP GREMLIN?
. WRAHITR.
& ¥ FF W3C ) RDF (SPARQL) 1§ GRAPHQL %°?
. WRAFITR,
NebulaGraph F¥UBIZEZBMEE, R—158 Schema &4, F%#F RDF ik

nGQL t1AR3#F SPARQL # GraphQL,

=G8N 20258848
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https://github.com/vesoft-inc/nebula/issues
https://github.com/vesoft-inc/nebula/tree/master/tests

4.1.2 5=

B (pattern) FMEEXTE, 2EE
SR

WiES

4.1.2 B
==
RA—HESKER, BEEE 1S flu:
(a)

B IhEE, A4 NebulaGraph &iTHIEMIRT, BFDEREM,

% RREABE

THA—MERNER, BRTREI R, HERALE amRiZR.
ZP B IRE

(a)-[1->(b)

B, RABFFERF R Z BRI, Fin:

THA—MEROEIEEN: RPRA—FRERRTRIY, AIRN%%a b, BEEHAAN, Kalb.
MR RAN AT U REESHREN ML, Fa0:
(a)-[1->(b)=-[1-(c)

XEN—RYIRMIBLIRA iz (path) .
REESREN R,

(a)-[1->0=-11-(c)

Tag 13X

e

FEBAX TR MRTI RIS, WAILIEERR, Flin:

R T B EMERE RN 25, ERIIER SR Tag, B0
(a:User)-[1->(b)

nGQL #HY Tag 25 openCypher HY Label B—ERE, B0, HMBIE—D Tag ZEABEFERE, ME Tag BEX T BHERIEE

BRI LR B 1 Tag B9, Ig0:

(a:User:Admin)-[]->(b)

JE A

(a:player{name: "Tim Duncan", age: 42})

RIARENEALED, nGQL EXMMEL EMAILUEMEN, HELNEFEREL
FRAA, BENFRRANN: BRESHE—LREYN, ARXESHIR, HEFEEEREEFTIERN Tag 50E Edge type.
pla— AR EE:

EXP R ERIUBE—FIAR

(a)-[e:follow{degree: 95}]->(b)

-82/771 -
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4.1.2 fE=

I

HR—FINRE RN ERERTT LEER TR
AILAUTARERIAUNERN G, MRAXOBRIAE, BIAERRE:L, F50
(a)-[]-(b)

MR, BWEa®, —WHESHATOMREL, TEREREZE, FiN
(a)-[r]->(b)

MR LR Tag —1F, BBETLIAZEE, #RBRIEE, Fln:
(a)-[r:REL_TYPE] ->(b)

ML/ Tag A, —FBIEEHF—M Edge type, BRINRFHANVBIER L PE]IE Edge type, BIUAEBR{S () BeLE@EDHF, FHl:
(a)-[r:TYPEL|TYPE2]->(b)

MR—, DR IRAI LA, Fa0:

(a)-[ :REL_TYPE]->(b)

R

FEREENNKERERSFL (URFENR) ARN—FKERE, FTEEEAS T RMLEER. Flin:
@-[2->(0)
ZARTHER DAERKE, EfEE—FRBREL KER2) , EMHT:

@-0->0-0->()
WA LHEERKESEE, XFRIUERTRI variable- length edges , fFI4N:
(@)-1'3..5]>(b)

3.5 RNRIKERN 3, RAKERN 5.

BZHERIERT 4 SR 318, 554148k 6 = 5 BEMNE.,

WA LHEEKESEEN EFRETR, tATIMmMEBFIERE, Fiin:

(a)-[*..5

[*.
(a)-[*3.
(a)-[*]

1->(b) // ®IKER 1, RAKER 5
->(b) /) BIKER 3, BAKEALS K.
->(b) /] INKER 1, RAKENEF K.

BETR
— PRSI RAAIN 5% . nGQL AWERTERHRKE, A

p=(a)-[*3..5]->(b) // M a Bl b, BIMKEER 3, RAKER 5 WERE

AILATE MATCH B ERRET S,

&EEH: 20258848
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4.1.3 R

4.1.3 7118

RXANEE nGQL FAYER o

Examples

nebula> RETURN 1+1; # XEERESIITR.
nebula> RETURN 1+1; /] REERIESEITRE.
nebula> RETURN 1 /* XR—HRITHER */ +1==12;
nebula> RETURN 11 + \

/* BITER \

ARMEFRIRT. \

*/ 12;

e

- nGQLiBAPHIRMLE (\) KRBT,
- SNR nGQLIEAIM # BE // Fik, REPITIZITH S H B RIREIER StatenentEnpty o

openCypher 371

+ EnGQLH, AFRMBIEITRERARME () KT, BERERER /© */ FSHSITERNR.
+ 7£ openCypher FREEFEARBILIRIT,

/* openCypher Xi& :
X

LT RIE

—17 %/

MATCH (n: label)
RETURN n;

/* BR&E nGQL XA 1\

IR \
LT RIE \
—17 */ \
MATCH (n:tag) \
RETURN n;

REEH: 202568848
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4.1.4 KNNERXS

4.1.4 KNF X5
PRIRFF X 53 KNG
LUTFEASHIEEIR, EA ny_space 1 My_SPACE 2R M AREIRIEIZ ),

nebula> CREATE SPACE IF NOT EXISTS my_space (vid_type=FIXED_STRING(30));
nebula> use MY_SPACE;
[ERROR (-1005)]: SpaceNotFound:

SRF RS KNG
BIFERSNE, FEA shou Fl spaces BERE,

nebula> show spaces;
nebula> SHOW SPACES;
nebula> SHOW spaces;
nebula> show SPACES;

BERX 5 KNG
R BIFAX D ANE, B30 count() « COUNT() « couNT() BZHMH,

nebula> WITH [NULL, 1, 1, 2, 2] As a \
UNWIND a AS b \
RETURN count(b), COUNT(*), couNT(DISTINCT b);
+.

R e e P R +
| count(b) | COUNT(*) | couNT(distinct b) |
T —— S —— e +
| 4 5 |2 |
R e et e LT +

REEH: 202568848
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4.1.5 X%

E

=
¥

4.1.5 KT

KBEF R nGQL FEBFHE XA, FI40 CREATE TAG IBAIAFAY CREATE F TAG » FELTIFHAEA BEEAIHAMNERN X BT EMARGXET, M
REBS B IRFAMRTH RN XBFHRIFAIEREXEF.

TEWIELIE Schema RIERXET, WRGAFAXET, HEE—THAN:

- ERREXBRFIRHFIAHEATIRNN, BAARSIS () €, I AND . BN, SRENEXHIR, eIEAN.

- EAIFREXBEFIENIRIRATAT

- BHESAEEH, ¥AAR5IS () €E, 30 Comment’, BN, RARELIEMI, RASBMIEITRFEKASNEFTE, A
‘comment’,

- HBHARNEFE, UFMEARSIS () 8E.

nebula> CREATE TAG TAG(name string);
[ERROR (-1004)]: SyntaxError: syntax error near "TAG'

nebula> CREATE TAG 'TAG' (name string);
Execution succeeded

nebula> CREATE TAG SPACE(name string);
Execution succeeded

nebula> CREATE TAG FR3Z(f&i{k string);
Execution succeeded

nebula> CREATE TAG ' ¥%4§% F&&*+-*/° (Cq~! () = wer’ string);
Execution succeeded

PREA LT

ACROSS
ADD

ALTER

AND

AS

ASC
ASCENDING
BALANCE
BOOL

BY

CASE
CHANGE
COMPACT
CREATE
DATE
DATETIME
DELETE
DESC
DESCENDING
DESCRIBE
DISTINCT
DOUBLE
DOWNLOAD
DROP
DURATION
EDGE
EDGES
EXISTS
EXPLAIN
FALSE
FETCH
FIND
FIXED_STRING
FLOAT
FLUSH
FROM
GEOGRAPHY
GET
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4.1.5 KEtF

INT32
INT64
INT8
INTERSECT
IS

JOIN
LEFT
LIST
LOOKUP
MAP
MATCH
MINUS
NO

NOT
NULL

OF

ON

OR
ORDER
OVER
OVERWRITE
PATH
PROP
REBUILD
RECOVER
REMOVE
RESTART
RETURN
REVERSELY
REVOKE
SET
SHOW
STEP
STEPS
STOP
STRING
SUBMIT
TAG
TAGS
TIME
TIMESTAMP
T0

TRUE
UNION
UNWIND
UPDATE
UPSERT
UPTO
USE
VERTEX
VERTICES
WHEN
WHERE
WITH
XOR
YIELD

ERE KT

ACCOUNT
ADMIN
AGENT

ALL
ALLSHORTESTPATHS
ANALYZER
ANY
ATOMIC_EDGE
AUTO
BASIC
BIDIRECT
BOTH
CHARSET
CLEAR
CLIENTS
COLLATE
COLLATION
COMMENT
CONFIGS
CONTAINS
DATA

DBA
DEFAULT
DIVIDE
DRAINER
DRAINERS
ELASTICSEARCH
ELSE

END

ENDS
ES_QUERY
FORCE
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4.1.5 KT

FORMAT
FULLTEXT
GOD
GRANTS
GRAPH
GROUP
GROUPS
GUEST
HDFS

HOST
HOSTS
HTTP
HTTPS
INTO

IpP

JoB

JOBS

KILL
LEADER
LIMIT
LINESTRING
LISTENER
LOCAL
MERGE
META

NEW
NOLOOP
NONE
OFFSET
OPTIONAL
ouT

PART
PARTITION_NUM
PARTS
PASSWORD
PLAN
POINT
POLYGON
PROFILE
QUERIES
QUERY
READ
REDUCE
RENAME
REPLICA_FACTOR
RESET
ROLE
ROLES
S2_MAX_CELLS
S2_MAX_LEVEL
SAMPLE
SEARCH
SERVICE
SESSION
SESSIONS
SHORTEST
SHORTESTPATH
SIGN
SINGLE
SKIP
SNAPSHOT
SNAPSHOTS
SPACE
SPACES
STARTS
STATS
STATUS
STORAGE
SUBGRAPH
SYNC

TEXT
TEXT_SEARCH
THEN

ToP
TTL_COL
TTL_DURATION
USER
USERS
UuID
VALUE
VALUES
VARIABLES
VID_TYPE
WHITELIST
WRITE
Z0NE
Z0NES

RIGEH: 20258848
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4.1.6 nGQL Xt&45/

4.1.6 nGQL X At&TEm

nGQL ZEMRAMEZRER, EREGIMA—NINELIE nGQLIBOEF FREA RN, BRIX, ER—ALK5IEPEAEER nGQL K&
BRI FRREIFRAE, IEERIURASIRERMIE@E, AXASEnGQLIEMRET NIESE,

g.npatibility

nGQL M&5 Cypher Style Guide TRl

1. #8175 F4,
FizEN

GO FROM "player100" OVER follow REVERSELY YIELD src(edge) AS id;

HE:

GO FROM "player100" \
OVER follow REVERSELY \
VIELD src(edge) AS id;

2. ITEE S BATRNRRIE,.
T

GO FROM "player100" OVER follow REVERSELY VIELD src(edge) AS id | GO FROM $-.id \
OVER serve WHERE properties($*).age > 20 YIELD properties($").name AS FriendOf, properties($$).name AS Team;

E:

GO FROM "player100" \

OVER follow REVERSELY \

VIELD src(edge) AS id | \

GO FROM $-.id OVER serve \

WHERE properties($*).age > 20 \

YIELD properties($").name AS FriendOf, properties($$).name AS Team;

3. FAKERBE 80 NEM, EAENERIT.
T

MATCH (v:player{name:"Tim Duncan"})-[e]->(v2) \
WHERE (v2.player.name STARTS WITH "Y" AND v2.player.age > 35 AND v2.player.age < v.player.age) OR (v2.player.name STARTS WITH "T" AND v2.player.age < 45 AND v2.player.age > v.player.age) \
RETURN v2;

W

MATCH (v:player{name:"Tim Duncan"})-[e]->(v2) \

WHERE (v2.player.name STARTS WITH "Y" AND v2.player.age > 35 AND v2.player.age < v.player.age) \
OR (v2.player.name STARTS WITH "T" AND v2.player.age < 45 AND v2.player.age > v.player.age) \
RETURN v2;

e

BMEFARET 80 MFN, MFHITEEETER, LA FaIBXD1T.
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https://s3.amazonaws.com/artifacts.opencypher.org/M15/docs/style-guide.pdf

PRIRAT A2

EnGQLIEAH, XBF. MRS, TRUIMNIFZFHABTBMRITIAN. HEORRFTHRR AW T,

1. FEARRHERGE Tag, AREDNRSENIEMEIESMK Edge type.
Sz

MATCH p=(v:players)-[e:are_following]-(v2) \
RETURN nodes(p);

W=

MATCH p=(v:player)-[e:follow]-(v2) \
RETURN nodes(p);

2L NRAR AR GEE, UTHE O EERE, BMEFE/E,
T

MATCH (v:basketballTeam) \
RETURN v;

=

MATCH (v:basketball_team) \
RETURN v;

JIBEXBRAE, TE/NE,
=

match (V:player) return V Limit 5;

W=

MATCH (v:player) RETURN v LIMIT 5;

Pattern

1. 9175 Pattern BY, AERTIANEREMIRT, MAREM.
T

MATCH (v:player{name: "Tim Duncan", age: 42}) \
-[e:follow]->()-[e2:serve]->()<--(v2) \
RETURN v, e, v2;

HE:

MATCH (v:player{name: "Tim Duncan", age: 42})-[e:follow]-> \
()-[e2:serve]->()<--(v2) \
RETURN v, e, v2;

2. BEFEHNSFBER K.
=

MATCH (v:player)-[e:follow]->(v2) \
RETURN v;

HE:

MATCH (v:player)-[:follow]->() \
RETURN v;

3. B EER AREER SMEIHE,.
T
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4.1.6 nGQL Kt&4EH

MATCH ()-[:follow]->(v) \
RETURN v;

HE:

MATCH (v)<-[:follow]-() \
RETURN v;

FRBANGISEE,
T

RETURN 'Hello Nebula!';

#E:

RETURN "Hello Nebula!\"123\"";

e

FREPFERESSISTWEISH, ARFHE () BX. flm:

RETURN "\"The database is amazing,\" the user says.";

LERGER]

1L BENSS () 4% nGQLIEM,
=

FETCH PROP ON player "player100" YIELD properties(vertex)

HE:

FETCH PROP ON player "player100" YIELD properties(vertex);

2. EREEN () PRNESED, NMERE—ITRAEXSSER. EEERIERARND SRSBETRITEAK.
REHF:

GO FROM "player100" \

OVER follow \

VIELD dst(edge) AS id; | \

G0 FROM §-.id \

OVER serve \

YIELD properties($$).name AS Team, properties($*).name AS Player;

N

GO FROM "player100" \

OVER follow \

VIELD dst(edge) AS id | \

GO FROM $-.id \

OVER serve \

YIELD properties($$).name AS Team, properties($").name AS Player;

L EBREEXTZENESETYP, ARNSSERENTENEG, FEMUMSSHERAEERERZIEDSSBHITER,
RZHF:

$var = GO FROM "player100" \

OVER follow \

VIELD dst(edge) AS id \

GO FROM $var.id \

OVER serve \

YIELD properties($$).name AS Team, properties($”).name AS Player;
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4.1.6 nGQL Xt&45/

WARZH:

$var = GO FROM "player100" \

OVER follow \

YIELD dst(edge) AS id | \

GO FROM $var.id \

OVER serve \

YIELD properties($$).name AS Team, properties($*).name AS Player;

EZoN

Svar = GO FROM "player100" \

OVER follow \

VIELD dst(edge) AS id; \

GO FROM $var.id \

OVER serve \

YIELD properties($$).name AS Team, properties($”).name AS Player;

REEH: 2025F8H4H
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4.2 Ffm KA

421 %18

NGQL STIFEEHAF R 8o

B

NGQL XHEFHFFSHY 64 (IEEL (INT64) . 32 s (INT32) . 16 {uZE¥k (INT16) #18{i%%x (INT8) o

=S
INT64
INT32
INT16

INT8

R

BRXET
INT64 Y INT
INT32
INT16

INT8

SEE

-9,223,372,036,854,775,808 ~ 9,223,372,036,854,775,807
-2,147,483,648 ~ 2,147,483,647

-32,768 ~ 32,767

-128 ~127

NGQL 52 ¥EEF = (FLOAT) FIXUAEREZ= (DOUBLE) o

KR
FLOAT

DOUBLE

ERXEF
FLOAT

DOUBLE

NGQL ZHFRIFIHEUE, il 1e2. 1.1e2.

SEE fBE
3.4E+/-38 6~7 fiL
1.7E +/- 308 15~16 fiL

3ed l.e4. -1234E-10,

4.2 BRRR

hre

245 MySQL H#9 DECIMAL $iEE8Y,

KERNES

TS ANIREAERE SRR, nGQL AATRETF LU :

HExE
INT64
INT32
INT16
INT8
FLOAT

DOUBLE

RERVID
<H
F3zHs
F3zH¥
F3zH¥
3zHr
3zH¥

BENREMEE FEUZAE RN B M ES R R
X5 INT64

BZe INT64

XFF INT64

e INT64

EZes DOUBLE

25 DOUBLE
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5
=
T

4.2.1%

boz

B8N, nGQL FXFFZE INT8 KA VID, BZFHS =1 HENMBMELENRE N INT8, HEM nGQL IBMIREY INT8 KA E IR, 3R
EXZIRYERIZEEL ) INT64,

* NebulaGraph X5 N HIFIER(E:
« it BIg0 123456 6
« 7B, BIG0 0x1e240 o
« J\3tH, B4 0361100
{B NebulaGraph 2% 5 NRAE+#GIEERIT AHHBIRERT. REEIREN+#HE,

B30, B score BIFELS INT , @I INSERT IBAREIRIE oxb , A FETCH FIEAEMZEHERNIMNERRZ 11, BE+79#ER oxb FifA
T ERE.

+ 1§ FLOAT/DOUBLE FEEIBIEERRAN INT AR, SREHEDSENIE,

REEH: 20258848
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4.2.2 /R

4.2.2 fi/R
NebulaGraph 5525 BooL AERA7R/REUBAR!, AL true 5K false o
NGQL 45N T A R ERTR/RIE:

+ BRIEENBIEREE X AHR.
+ 72 WHERE F AP AR/ RETEAFIBT S Mo

RIGEH: 202558848
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4.2.3 FHEH

4.2.3 FHE

NebulaGraph ZIFEKFHEMTKF ISR,

FEFRRTH
nGQL HHFFFREBRA T !

- [FEHXET STRING AL KFRTH.

- [EAXHET FIXED_STRING(<length>) FREAERKFRTER, <length> NFRFEBRKE, A FIXED_STRING(32) o

FRENRTARAANG|ISHES|ISEE, U0 "Hello, Cooper" B 'Hello, Cooper' o

NGQL TR T AR ERFAFH:

+ B VID MBIEREIE X A EKFR &

« BEKFRBIREN Schema B, BIEEI=IE. Tag. Edge type MEMERBR,
- BEMENSIBREENAEKATKFR S,

fign:

- BEMENERENAEKFHSR

nebula> CREATE TAG IF NOT EXISTS t1 (pl FIXED_STRING(10));

- BERMENEEEXAEKFFTH

nebula> CREATE TAG IF NOT EXISTS t2 (p2 STRING);

MRZIHTS NHIE K F AT R K E R
- BiZEKFRBARMNER, SARKI, NebulaGraph FEETFRISR, (REAFEKERGIIIES.
ZE

=
- BZEKFRHEAVID B, EARKMK, NebulaGraph $iR%E.

TR
R (\) EFFEPAEXFR, BTFRTEHRFN.

BN, NRBE—NEFREREE—NNEIS( "), FEEEETS "Hello "world"" , ARSI EEEHIR. HR, EEFEARSMT (\) REXWSIS,
30 "Hello \"world\"" o

nebula> RETURN "Hello \"world\""

B, RMIESHFERN, EBNCR—MIHRFT. fli, BEEFHRREE—IRFML, FESH "Hello \\ world" o

nebula> RETURN "Hello \\ world"

Fommm e +
| "Hello \ world" |
S S +
| "Hello \ world" |
Fommm e +
BERXFHHORE, #FER o
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OpenCypher %M

openCypher. Cypher # nGQL ZiBl§—LAHX7, IS0 TE openCypher BIRfl, FeeFE5ISEMRNWNEIS,

# File: Literals.feature
Feature: Literals

Background:
Given any graph

Scenario: Return a single-quoted string
When executing query:

i

RETURN '" AS Lliteral
Then the result should be, in any order
| Lliteral |

| | # Note: it should return single-quotes as openCypher required.

And no side effects

Cypher BB [EI45 R ER 1585 SFIN51S, nGQL EfE Cypher 95 o

nebula > YIELD '' AS quotel, "" AS quote2, "'" AS quote3, '"' AS quote4
S — frococooco I —— +
| quotel | quote2 | quote3 | quote4 |
fmmmmmoes dmmm s dh=sooosos fmooooos +

4.2.3 FIFH

&EEH: 202588848
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4.2.4 HBIFE[E2EA

4.2.4 F FAFAR [R] R4

AT A B EAFIBYEA92EEY, BIFE DATE . TIME. DATETIME . TIMESTAMP 0 DURATION o

ey == 31
« EHERABEEEMEEER, NebulaGraph 21R1E 7 timezone_name BEFEEMIAIX, FFi% DATE . TIME . DATETIME ¥5ifEFRARNZAY tH 57 iR A

i8] (UTC) Bdia,

e

MEEHHFINX, BRMEXRFIERSHVELE SXHEHRBY tinezone_nane B4,

« B# date() « time() F datetime() AILAFEERI X HITHEHE, fFIU0 datetime("2017-03-04 22:30:40.003000+08:00") B§
datetime("2017-03-04T22:30:40.003000[Asia/Shanghai]") o

o ¥ date() « time() « datetime() F0 timestamp() BI LA {EIREN X a1AY H HAEL AT IE],

© ¥ date() « time() « datetime() F duration() AJAAREMRIFRENE BWE—EEBEME, 30 date().month SREVHFIA 14+
time("02:59:40") .minute IREX{E NBT[EIAY 93 $95K,

o BITHEIE B EINAEER duration() IHERZIRZ. tINEZHF date() F date() BUNDMEL.  timestamp() FA timestamp() BINNREL
- IREREINER e, FEMER Map KEHUE,

openCypher 371
452N = N = N N NI ONE=—7 NI (U S 5 o
© REFFREL Localdatetime() o
© RERFAED FRIEBEFENET, SZHF VYVY-MM-DDThh:mm:ss & YYYY-HM-DD hh:mm:ss o
© RFEBRMFHNFRBRMENER, B0 tine("1:1:1") o

DATE
DATE B2 & AHA, BRAEEME, NebulaGraph HZEFNE R DATE BURETUA VYYV-1M-DD o STFRUSEEIR -32768-01-01 Fll 32767-12-31 6
date() ZIFHUBMERBFREIE year « month A day o date() STFEFEN YYYY L YYYY-HM BF VYYY-MU-DD , REINBIB S BEAZAIAN 01,6

nebula> RETURN DATE({year:-123, month:12, day:3});

S S S S +
| date({year:-(123),month:12,day:3}) |
T +
| -123-12-03 |
S S S S +

R +
| date("23333") |
S +
| 23333-01-01 |
R +

S ——— +
| (date("2023-12-12")-date("2023-12-11")) |

O S S S S +
1 |
S ——— +
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4.2.4 HBIFE[E2EA

TIME
TINE B &ETE], BERFEEHAH. NebulaGraph ZRFME R TIME BIETUA hhimn:ss.nsmsmsususus o SZHFHISEEEIR 00:00:00.000000 Fl 23:59:59.999999 o

time() ZIFHBMERFREFE hour . minute F second o

DATETIME

DATETIME B2 & HHAFIBYEl, NebulaGraph HZRFNE T DATETIME AIAETNAT YYYY-MN-DDThh:mn:ss. msmsmsususus o SZFFHISEEE -32768-01-01T00:00:00.000000 Z
32767-12-31T23:59:59.999999 o

+ datetime() ZIFHVB MR EFE year « month . day. hour . minute F0 second o
+ datetime() BT TIMESTAMP ZEBUEY B ERMEFEIMAY DATETINE XBIBYHERME, TIMESTANP VA A HAEEVESERE: 0~9223372036 o
+ datetime() Z¥F int KEBEL, 1% int BHERTRETE)E,

# FREVH AT EL
nebula> RETURN datetime();

e +
| datetime() |
DoEOOEEEEEoOoEEEoOEoaaEOnoon +
| 2022-08-29T06:37:08.933000 |
e +

# IREX K AT [EIAY/)\BY o
nebula> RETURN datetime().hour;

. +
| datetime().hour |
N +
| 6 |
. +

# ISBYIENBALIRAY DATETIME SEEUAVRE,
nebula> RETURN datetime(timestamp(1625469277));

L +
| datetime(timestamp(1625469277)) |
N +
| 2021-07-05T07:14:37.000000 |
N +

S S +
| datetime(1625469277) |
Fom e +
| 2021-07-05T07:14:37.000000 |
S S +
TIMESTAMP

TIMESTAMP 15 HEAFIBT(E], SZIFHYSEREIRE UTC BYE]AY 1970-01-01T00:00:01 B 2262-04-11T23:47:16 o
TIMESTAMP JE B AT 4FS
« LUBEBR RN ET. BI40 1615974839 , 2RI 2021-03-17T17:53:59 6

- &1 TIMESTANP KA B M EN S N EIET BB EEEA] timestanp() BREK,

1N TIMESTANP BB MEM AN EIETEIEEELL.  tinestamp() ERIELH now() EK#K,

timestanp() REFHENTEREN S RIRTIEIEL; FRSSIHENBRLUARRZELOI R, BEHEUE: 092233720360

timestamp() ERIER BT DATETINE SEEURY H HAEFLHRAY TIMESTANP SRV HHAE, BENAY paTETINE ZEBVAY B ERE R string 38,
- REFENEIEKRINA 64 1 into

# fE AL FIRY A,
nebula> RETURN timestamp();

# S ASEERE,
nebula> RETURN timestamp("2022-01-05T06:18:43");
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4.2.4 HIPRIES R RA

| timestamp("2022-01-05T06:18:43") |
e

| 1641363523
S,

+— +

# £ A datetime()o
nebula> RETURN timestamp(datetime("2022-08-29T07:53:10.939000"));

S ey +
| timestamp(datetime("2022-08-29T07:53:10.939000")) |
F o e +
| 1661759590 |
S e ey +

e

&N timestamp() ERFIBIRTE) FAFBAXZIFEE WA, EBET tinestanp(datetine()) FENHIN B FAF B IFE S 2R MHD,

DURATION

DURATION 2—ERIELEAVATIE], H years. months. days. hours. minutes. seconds 7N KeyBHAEMAIMapEBEIERT. U0
duration({years: 12, months: 5, days: 14, hours: 16, minutes: 12, seconds: 70}) o

DURATION &G LA 4=
o R3ZHEH DURATION ZREVEIEAIEZRS ],

* AILAR TR RE R E# T I

il

1. 6% Tag, BFFA datel , B DATE . TIME FI DATETINE =FhEHY,

nebula> CREATE TAG IF NOT EXISTS datel(pl date, p2 time, p3 datetime);

2 3ANE, BT testl o

nebula> INSERT VERTEX datel(pl, p2, p3) VALUES "testl":(date("2021-03-17"), time("17:53:59"), datetime("2017-03-04T22:30:40.003000[Asia/Shanghai]"));

3. &Eif testl BB p1 BF A 2021-03-17 6

nebula> MATCH (v:datel) RETURN v.datel.pl == date("2021-03-17");

Y +
| (v.datel.pl==date("2021-03-17")) |
e e e +
| true |
Y +

4, 3REY test1 BB p1 VB,

nebula> CREATE TAG INDEX IF NOT EXISTS datel_index ON datel(pl);
nebula> REBUILD TAG INDEX datel_index;
nebula> MATCH (v:datel) RETURN v.datel.pl.month;

T —— +
| v.datel.pl.month |
S +
[3 \
T —— +

5. &% Tag datel B p3 4VF 2023-01-01700:00:00.000000 HI{E,

nebula> MATCH (v:datel) \
WHERE v.datel.p3 < datetime("2023-01-01T00:00:00.000000") \
RETURN v.datel.p3;

e +
| v.datel.p3 |
S N —— +
| 2017-03-04T14:30:40.003000 |
e +

6. BlZ Tag, BFRH school , EIE TIMESTANP ZEEL,

nebula> CREATE TAG IF NOT EXISTS school(name string , found_time timestamp);

-100/771 - 2023 Vesoft Inc.



4.2.4 HIPRIES R RA

7 NS, BN 0uT, FEERSIEL "1988-03-01T08:00:00" o

# BYIEIBFZIUIEA , 1988-03-01T08:00:00 XHRAYBSIEIRIA 573177600, ¥%iK UTC BYiER 573206400,
nebula> INSERT VERTEX school(name, found_time) VALUES "DUT":("DUT", 573206400);

# BHEAFIRYIEMEUEA.
nebula> INSERT VERTEX school(name, found_time) VALUES "DUT":("DUT", timestamp("1988-03-01T08:00:00"));

8. A=, BFRH dut , FB now() B timestamp() BRIEXTFAEATIEL,

# A3 now() ERBUFRERSE]
nebula> INSERT VERTEX school(name, found_time) VALUES "dut":("dut", now());

# FB timestamp() BI¥7zEBd(E)
nebula> INSERT VERTEX school(name, found_time) VALUES "dut":("dut", timestamp());

ERTLAERR wiTh 1B DR B AR B EARTE S TITE, fln:

nebula> WITH time({hour: 12, minute: 31, second: 14, millisecond:111, microsecond: 222}) AS d RETURN d;

S e S +
[ d |
Sroooccocoooocooc +
| 12:31:14.111222 |
S e S +

[ T - +
| (x+1) |
Srocomneeoeees +
| 1984-10-12 |
[ T - +

nebula> WITH date('1984-10-11') as x, duration({years: 12, days: 14, hours: 99, minutes: 12}) as d \
RETURN x + d AS sum, x - d AS diff;

{oocoocooooooo e +
| sum | diff |
TS — A — +
| 1996-10-29 | 1972-09-23 |
+-- e -t

&EEH: 202588848
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4.2.5NULL

4.2.5 NULL

BINBERT, HBARSGL, BHEERLOI WL, AREAILURERMEERAIFA L (NoT NLL) , BMENSSA SIS EZEENE, FRiFel

EREMNEZRERIME,

NULL fiZ 545

AND. OR. XORF1NOT BIE{ERI o

a b aAND b aORb
false false false false
false null false null
false true false true
true false false true
true null null true
true true true true
null false false null
null null null null
null true null true
OpenCypher 3 %1%

NebulaGraph A1, NULL BItERFREIES openCypher RE], EEMAIEESE LW,
NULL fEE#

NebulaGraph &1, NULL BYELERIZIERFEZR openCypher,
NULL O3 fEALR E]

NebulaGraph /1, 3f NULL B1&1EARIR EIZERF A openCypher,

il
{f ] NOT NULL

Bl Tag, BFFA player , 1ETEBME name 9 NOT NULL o

nebula> CREATE TAG IF NOT EXISTS player(name string NOT NULL, age int);

fEFE sHow SRS EERIE Tag B4, BM name 3 NOT NULL , BT age FIERIABI NULL o

nebula> SHOW CREATE TAG player;

| "student" | "CREATE TAG ‘player’ ( |

| | “name’ string NOT NULL, |
| | “age’ int64 NULL |
| | ) ttl_duration = 0, ttl_col = """ |
R tted et e e +

1N Kobe , JEM age ATLAJI NULL o

nebula> INSERT VERTEX player(name, age) VALUES "Kobe":("Kobe",null);
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false

null
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true

null

false

null

null

null

NOT a

true

true

true

false

false

false

null

null
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4.2.5 NULL

f#F NOT NULL JFiZ B IAHE
B Tag, BRI player , IEREBME age A NOT NULL , FHIREERIAE 18,
nebula> CREATE TAG IF NOT EXISTS player(name string, age int NOT NULL DEFAULT 18);
NS Kobe , RIGEREM name o
nebula> INSERT VERTEX player (name) VALUES "Kobe": ("Kobe");
5 Kobe , [BME age NERIAE 186

nebula> FETCH PROP ON player "Kobe" YIELD properties(vertex);

RIGEH: 2025F8H48
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4.2.6 J#

4.2.6 55

FiZk (List) REEHIBRLE, —MIRE—AXTENFSY, IJLUBETRERTIRNMERRTIRFPNTE,

FIRAERES () MEHES () 82K, ST TRZEARNES () FH. TRAENTREFIRPHZAE, FLtATUERIETRA.
RS HEIAEE

OpenCypher %M

SEHURLEE (70 List. Set. Map) TEEFEASSLHEM,

(eSS
HIRBITIRIE AT LR TIREY , WAILIER MRRE T IEFIRATER.

ThRRIARIEE

NGQL B FARZIFMBITEREM, MO FFIA, 0 RRE—NE, L RTEZNTER, LUEH; hXHMEERER, M1, -l RTRE—1T
R, 2QRTNEBEINTER, IkSHE,

- [M]: RTTHRA M BITTER.

- [M.N]: "R M < Fix < NBITTR. N A 0BT, BREAZE,

< ML) /RN < TR B9

« [.N]: &RE TR < NBTER. N A O0EY, REIAZE,

e

- MANTRREAZ, KSRV UERE,
- M= NEY, REIAE,
- EEEANTER, WER N null, REEREE BAb_TYPE ; SEEZIEE, MELN A null, RE null,.

ZN |

# REFIER [1,2,3]
nebula> RETURN Llist[1, 2, 3] AS a;

# REFIR [1,2,3,4,5] PUBETIFA 3 TR, FIRMMUBETFFIMN 0 718, EIEEINTERS 4.
nebula> RETURN range(1,5)[3];
+

| range(1,5)(3] |

# REFIXR [1,2,3,4,5] PUBETFITN-2 Bk, JRWEE—DTERNOMUBETRR-1, FHit-2 REAKE_ITTX, B 4
nebula> RETURN range(1,5)[-2];
+

| range(1,5)[-(2)] |
Fommmm e +

# REFIR [1,2,3,4,5] RFAFUIEN 0 Bl 3 (FEIE 3) Bk,
nebula> RETURN range(1,5)[0..3];
+

| range(1,5)[0..3] |
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# REFIR [1,2,3,4,5] PUETFFATF 2 BT
nebula> RETURN range(1,5)[3..] AS a;

domccooes +
| a \
Fommmmee +
| [4, 51 |
domecooes +

# REFIRA TN 3 B9,
nebula> WITH list[1, 2, 3, 4, 5] AS a \
RETURN a[..3] AS r;

# TEESIR [1,2,3,4,5] AT 2 Wk, HXLETRDFIMSEIRE.,
nebula> RETURN [n IN range(1,5) WHERE n > 2 | n + 10] AS a;

# REFIRNE-NEERE-D () BTk,
nebula> YIELD List[1, 2, 3][0..-1] AS a;

C AR +
| a \
L +
[ {1, 2] |
C AR +

# REFIRNEBE=ANEEALE— (FEE) BTk,
nebula> YIELD List[1, 2, 3, 4, 5][-3..-1] AS a;

C AR +
| a \
L +
| [3, 4] |
C AR +

# IRELE, BEFIRATIFA 1. 2 BTk
nebula> Svar = YIELD 1 AS f, 3 AS t; \
YIELD Llist[1, 2, 3][$var.f..$var.t] AS a;

dommmemee +
| a \
dommcoos +
| [2, 3] |
dommmemee +

# MANTIRRERZ, KERHRIMUERRE,
nebula> RETURN List[1, 2, 3, 4, 5] [0..10] AS a;

Fommm oo +
| a |
O +
[ 11,2, 3,4, 5] |
Fommm oo +

R +
| a |
R +
[ 1,2, 3] |
R +

# [0..0] BHRENZE,

nebula> RETURN List[1, 2, 3, 4, 5] [0..0] AS a;
oot

la |

Homeot

[0

E—

#M = N BY, REINZE,

nebula> RETURN List[1, 2, 3, 4, 5] [3..1] AS a;
oot

la |

Homeot

[0

E—

# SEEEIEEY, TIRE null BY, REA nulle
nebula> WITH Llist[1,2,3] AS a \
RETURN a[0..null] as r;

# F{HIX [1,2,3,4,5] PHTRDIIMSE, REFFIRERERLHRE.

- 105/771 -

4.2.6 73

2023 Vesoft Inc.



4.2.6 51I5&

nebula> RETURN tail([n IN range(1, 5) | 2 * n - 10]) AS a;

dfomecooccsoccssaas +
| a |
Fommmmmm e +
| [-6, -4, -2, 0] |
dfomecooccsoccssaas +

# JHIR [1,2,3] FROTRAMIAE, REEE,
nebula> RETURN [n IN range(1, 3) WHERE true | n] AS r;

fomesooscaoe +
[r |
oo +
[ 11,2, 3] |
fomesooscaoe +

# REFIR [1,2,3] B9KE.
nebula> RETURN size(list[1,2,3]);

e +
| size([1,2,3]) |
oo +
|3 |
e +

# 195K [92,90] FETEMISE, ARTE where FEPHITRAHIET.
nebula> GO FROM "player100" OVER follow WHERE properties(edge).degree NOT IN [x IN [92, 90] | x + $S.player.age] \
VIELD dst(edge) AS id, properties(edge).degree AS degree;

| "player101" | 95
| "player102" | 90 |
[ —— [ —— +

# JF MATCH BaME RS RIFATIRPITHREITEEIRE,
nebula> MATCH p = (n:player{name:"Tim Duncan"})-[:follow]->(m) \
RETURN [n IN nodes(p) | n.player.age + 100] AS r;

E +

Ir |

S ——— T

| [142, 136] |

| [142, 141] |

R +
OpenCypher FA M

+ £ openCypher A, EiFMATRETIRE null , T7E nGQL #, EHRENHAITERETIRIE] 0UT_OF_RANGE o

nebula> RETURN range(0,5)[-12];
+

T ——
| range(0,5)[-(12)] |
focommsscccosessss +
| OUT_OF _RANGE |
e +

- EEEIREEE (B set. map. list) FEEFFENREIAMEML.
c BiERERES: BEARELERENSNML, MABZRNESRENE, SHEMAAILEZSER, HERLIKEIAM Rank ERIFHI¢A
BN,

+ List FARZZHF pattern, BI8A [(src)-[]->(m) | m.name] o

RIGEH: 20258848
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4.2.7 84

427 %4

4 (Set) BRESHIEXE, FATR—ARR, 57K (List) FANE, KEEFHNTRELFH, BEFATEE.

SEARERES () NARES () 8821 RR, SIMRIEAESCES () FH. THRAIENTREEATRZE, EILETUERRITR. §
REFM=RIEEET.
OpenCypher %Mt

- SEBUBHEE! (B30 List. Set. Map) FEEFMER SHIBE M.

+ 7£ OpenCypher #1, E5FE—MIELE, MEnGQLH, ARHLUERES.

il

# RE&%S {1,2,3}
nebula> RETURN set{l, 2, 3} AS a;

S +
| a |
R +
| 3,2, 1} |
S +

# REES {1,2,1}, RAEESFAWEL TR, SRE (1,2}, BIRFREFH.
nebula> RETURN set{l, 2, 1} AS a;

R +
| a \
Fommmemee +
| {2, 1} |
R +

# YK REERETR L
nebula> RETURN 1 IN set{l, 2} AS a;

T — +
la |
E—— +
| true |
T — +

# HHEATITHREE,

nebula> VIELD size(set{l, 2, 1}) AS a;
oot

[al

ER—

[2]

oot

# BEIBTRRIEEARNES.
nebula> GO FROM "player100" OVER follow \
YIELD set{properties($$).name,properties($$).age} as a;

| {36, "Tony Parker"}
| {41, "Manu Ginobili"} |

REEH: 202568848
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4.2.8 Wt

4.2 .8 H5f

Mgt (Map) BEAKIEXRE, —PRNE—HREEN (Key-Value) WEFES. EMETH, Key BFHFHAER, Value FIUZEAEKIELE, BF
BILUEE map[ ' <key>'] BY75 EIRENBREYHETTTER,

MSRAETES () METES () XM REY, SMRENZERIEGES () Ff. BEXMFIENESEMRS PR, Fiba] UERIRT
. BIRFTN=RIEEE.
OpenCypher %1

- EEIEZEE (g0 List. Set. Map) TFRETFEARIHOMEME.

© REFEUFERE (map projection) o

il

# R[] E BIBRGT.
nebula> VIELD map{keyl: 'Valuel', Key2: 'Value2'} as a;

e +
| a \
R S S S +
| {Key2: "Value2", keyl: "Valuel"} |
e +

# IREIFIRE RIS,
nebula> VIELD map{listKey: [{inner: 'Mapl'}, {inner: 'Map2'}]} as a;

e +
| a I
S S S +
| {listkey: [{inner: "Mapl"}, {inner: "Map2"}]} |
e +

# REFRAREAIRSS,
nebula> RETURN map{a: LIST[1,2], b: SET{1,2,1}, c: "hee"} as a;

e +
| a \
R S S S +
| {a: [1, 2], b: {2, 1}, c: "hee"} |
e +

# RIS PEIEE TR,
nebula> RETURN map{a: LIST[1,2], b: SET{1,2,1}, c: "hee"}["b"] AS b;

R +
[b \
Hommemoee +
| {2, 1} |
R +

# YIRS PR B A e Ekey, EALIFHIMvalue,
nebula> RETURN "a" IN MAP{a:1, b:2} AS a;

fromooeo +
[a |
C—— +
| true |
fromooeo +

REEH: 202568848
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4.2.9 KRR

4.2.9 KA
FRRMBIRRA TN LR RN B — DAL,

NebulaGraph 23 EHHIFRIRERL, FES I LAV,

R~

# [WHIRRFS, HEBRRAHRERT.
nebula> UNWIND [true, false, 'true', 'false', NULL] AS b \
RETURN toBoolean(b) AS b;

C——— +
| b |
S +
| true |
C——— +
| false |
S +
| true |
C——— +
| false |
S +
| __NULL__ |
C——— +

# MEYRFARERIT R,
nebula> RETURN toFloat(1), toFloat('1.3'), toFloat('le3'), toFloat('not a number');

S —— Mhoccoscooooonoooc hoocooooocooconas S S +
| toFloat(1) | toFloat("1.3") | toFloat("1e3") | toFloat("not a number") |
e s S S e +
| 1.0 | 1.3 | 1000.0 | __NULL |
S —— Mhoccoscooooonoooc hoocooooocooconas S S +

RIGEH: 202568848
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4.2.10 i =S [A]

4.2.10 H¥EZ[H

#IE=siE] (GEOGRAPHY) RHELSEMMMRTMIZTEHE SMEUIERXE, NebulaGraph H#isz#F & 522 = ff Point. LineString

Polygon =#thIEfZK. 2#F SOL-MM 3 REIEBZD geo fiBMfT. &, BNIRE. HiR. ISRNEEFRK,

GEOGRAPHY

GEOGRAPHY WEAREZ S, HEASERE— 1=, g "PoINT(3 8)" RNEE N 3°, GEN & . Z MR UL ZIBR.

KR | BiA
Point "POINT(3 8)" =
LineString "LINESTRING(3 8, 4.7 73.23)" SRR
Polygon "POLYGON((0 1, 12, 23, 0 1))" %

e

BNEEEN LIRZEE R GEOGRAPHY #4358, 540 INSERT VERTEX any_shape(geo) VALUES "1":("POINT(1 1)") , FEBFEMA geo HIIEELIRREFA
Y0 INSERT VERTEX any_shape(geo) VALUES "1":(ST_GeogFromText("POINT(1 1)")); o

BEHEN,

ZN 1|
//8032 Tag, RWEFHERRRIRREHIBAEL,
nebula> CREATE TAG IF NOT EXISTS any_shape(geo geography);

//0UE2 Tag, RAVFFMERAZRMIZZE E&HESEY,
nebula> CREATE TAG IF NOT EXISTS only_point(geo geography(point));

//RUR Tag, RAVFTFELERAIRMIZZE B EHEEEY,
nebula> CREATE TAG IF NOT EXISTS only_Llinestring(geo geography(linestring));

//RUR Tag, AAWFHEZSILHARMIBLBLIELEL,
nebula> CREATE TAG IF NOT EXISTS only_polygon(geo geography(polygon));

//82 Edge type, RVFFEERAKMIBZIREILUEREL,
nebula> CREATE EDGE IF NOT EXISTS any_shape_edge(geo geography);

//CRTFESILRAIRZ A R

nebula> INSERT VERTEX any_shape(geo) VALUES "103":(ST_GeogFromText("POLYGON((0 1, 12, 2 3, 0 1))"));

//CBRTFEZINRAIRZ BRI,

nebula> INSERT EDGE any_shape_edge(geo) VALUES "201"->"302":(ST_GeogFromText("POLYGON((0 1, 1 2, 2 3, 0 1))"));

//EWR 103 BB geoo

nebula> FETCH PROP ON any_shape "103" YIELD ST_ASText(any_shape.geo);
fmccccccooooooossossoaaaaoooooonos +

| ST_ASText(any_shape.geo)

e +

| "POLYGON((0 1, 12, 23, 0 1))" |
fmccccccooooooossoosoaaaaoooooonos +

//E1iA 201->302 BB geoo
nebula> FETCH PROP ON any_shape_edge "201"->"302" YIELD ST_ASText(any_shape_edge.geo);

L S +
| ST_ASText(any_shape_edge.geo) |
R +
| "POLYGON((0 1, 12, 2 3, 0 1))" |
L +

/173 geo BIEBIEZRT|IHER LOOKUP Zif,

nebula> CREATE TAG INDEX IF NOT EXISTS any_shape_geo_index ON any_shape(geo);
nebula> REBUILD TAG INDEX any_shape_geo_index;

nebula> LOOKUP ON any_shape YIELD ST_ASText(any_shape.geo);
foooococcoooocccocosoaoo +

| ST_ASText(any_shape.geo) |

.
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https://en.wikipedia.org/wiki/Simple_Features
https://www.techrepublic.com/index.php/resource-library/whitepapers/sql-mm-spatial-the-standard-to-manage-spatial-data-in-relational-database-systems/

4.2.10 H¥EZ[H

73 geo EBMHBIERS BT, EAILIERE geo R5IMSH, AT,

B RINE 1588
s2_max_Llevel 30 S2 cell BFHERZMEAEFR, BE:

1~30, REMNNFRIMER, BEHRESERRANETRHT
1578,

s2_max_cells 8

S2 cell BFIERMIRAHE, AILURGIEZRNNIEE, BE:

1~300 WFERMRBXE (50
M) , ALUEREANE,

e

SR EFRNSER Point KEUBMRERM, Point KEBMERY s2_max_Level 5RFIHI 30,

nebula> CREATE TAG INDEX IF NOT EXISTS any_shape_geo_index ON any_shape(geo) with (s2_max_level=30, s2_max_cells=8);

BERIIRBIESL 514

&EEH: 202588848
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4.3 iIBHFF

431 HFF

4.3.1 HLEAT

NebulaGraph ZHFRILLIRFFIN T

(5] BieA

= 1HE

=, < FEF

> RF
AFET
< NF

<= INFEF
IS NULL 79 NULL
IS NOT NULL FJINULL
IS ENPTY RIETE
IS NOT EMPTY ==

LEEIRVERLE R Z true T false o

e

- WRAERENEEEREEN, SRR WL HHEE,

- EMPTY EHETNAT LI, FEIFRBHECTHIRZIE, SIEERBRTF RoUP BY v count() « sum() « max() « hash()« collect() s +. *o

OpenCypher 371

openCypher #13&7%5 Ty , EILARZIFIE MATCH BAIHRER ENPTY o

ZN |

FRBLREN, SXAKRNE, FREENERES.

e

nGQL FHEERSE ==, openCypher FHHEENSE =,

nebula> RETURN 'A' == 'a', toUpper('A') == toUpper('a'), toLower('A') == toLower('a');

+. S S S +
| ("A"=="a") | (toUpper("A")==toUpper("a")) | (toLower("A")==toLower("a"))
+. B T e L T e +
| false | true | true

+. S S S +

nebula> RETURN '2' == 2, toInteger('2') == 2;
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Is

| false | true
R e e e +

nebula> RETURN 3 > 2;
+ -+

| 3-2) |

nebula> WITH 4 AS one, 3 AS two \
RETURN one > two AS result;

frommossoo +
| result |
S — +
| true |
frommossoo +

nebula> RETURN 2 >= "2", 2 >= 2;
Smoomomoees T +

| (2>="2") | (2=2) |

nebula> YIELD 2.0 < 1.9;

T —— +
| (2<1.9) |
T —— +
| false |
T —— +

nebula> YIELD 0.11 <= 0.11;

nebula> YIELD 1 != '1';

[NOT] NULL

# REXTF null B—LEHBRER,
nebula> RETURN null IS NULL AS valuel, null == null AS value2, null != null AS value3;
R R tataiat S e +

| valuel | value2 | value3 |

# REIXF NULL B9—LEEHER.
nebula> RETURN length(NULL), size(NULL), count(NULL), NULL IS NULL, NULL IS NOT NULL, sin(NULL), NULL + NULL, [1, NULL] IS NULL;
Fommm e R T +. B e R T T R R B R e T +

| length(NULL) | size(NULL) | count(NULL) | NULL IS NULL | NULL IS NOT NULL | sin(NULL) | (NULL+NULL) | [1,NULL] IS NULL |
o= o= = o= -+

+-

| false
+-

| false

# B map HUE, HIBT map B9 name BHERTAH NULL.
nebula> WITH {name: null} AS ‘map® \
RETURN “map‘.name IS NOT NULL;

7 S +
| map.name IS NOT NULL |
b +
| false |
7 S +

# B2 mapl. map2. map3 HYZUE, HYMLREIE name BIERE /A NULL
nebula> WITH {name: 'Mats', name2: 'Pontus'} AS mapl, \
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4.3.1 HERF

{name: null} AS map2, {notName: 0, notName2: null } AS map3 \
RETURN mapl.name IS NULL, map2.name IS NOT NULL, map3.name IS NULL;

Sroooocoocoooooconed froooooccoooooccoccoooocd frooo -+
| mapl.name IS NULL | map2.name IS NOT NULL | map3.name IS NULL |
S S S, —
| false | false | true |
Sroooocoocoooooconed froooooccoooooccoccoooocd frooo -+

# TIPAA Tag 79 player IREUE, HIMFHIREISH age BHERE A NULL. name BHEREFRA NULL. empty BHERE 7 NULL.
nebula> MATCH (n:player) \
RETURN n.player.age IS NULL, n.player.name IS NOT NULL, n.player.empty IS NULL;

{rocooccooooooccoscoooo Hroooocoooooooscoocoocoooo00o e +

| n.player.age IS NULL | n.player.name IS NOT NULL | n.player.empty IS NULL |
+. - —+. -+
| false | true | true |
| false | true | true |

IS [NOT] EMPTY

# ¥ null REREE.
nebula> RETURN null IS EMPTY;

frocoosoccoososss +
| NULL IS EMPTY |
| R —— +
| false |
frocoosoccoososss +

# YT a PRHBRGEFE.
nebula> RETURN "a" IS NOT EMPTY;

S P +
| "a" IS NOT EMPTY |
S +
| true |
S P +

# JBIAPAA playerl00 EAMBENS, HiREIEHNSHIE nane BIEFENSR ido
nebula> GO FROM "player100" OVER * WHERE properties($$).name IS NOT EMPTY VIELD dst(edge);

| "team204" |
| "player101" |
| "player125" |

RIGEH: 20258848
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4.3.2 f/RFF

4.3.2 fi IRFF

NebulaGraph ZHFHIFR/RFFUN T

(5] BiEA
AND BiES
OR BIEE
NOT brdi-eld
XOR BERH

WFULBEBERMAER, BEESRZE 00

FFHAE NLL FNZIEIEE, E8I NULL,

e

3F 0 F R BRI N /RIE,

REEH: 202568840
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4.3.3 HiHEF

433 BT

nGQL STHEAEEN () B EWAGER.

openCypher 71t

EEMFNERTREE nGQL,

LR
nGQL # SQL ZEIM— 1M EEX R FEIINEM ST o
« FESQLA, FEMEHREETWETFH.

- EnGQLH, FEIZBIAM shell FHEER (|) FTI|H,

il

nebula> GO FROM "player100" OVER follow \
YIELD dst(edge) AS dstid, properties($$).name AS Name | \
GO FROM $-.dstid OVER follow YIELD dst(edge);

| "player100" |
| "player102" |
| "player125" |
| "player100" |

WPFE VIELD FAPAFENRBERIZERNSR, AEEENAMNERSIBNT -, BIIRFIFEY $- dstido

PERESER
NebulaGraph EYEEX IEEEB R, LIA | B Af, HIELTLANAE:
1. EEERPEE. HAFEEEZANTFOANITRERE, BETEREHEANEE T,
2. MR A EREBHIES |, BIEEBERNSMANETESIEER, USRS R MES:

a. MARRFREA,

b. B EIBIREIZERERN AEFRS,
c. HER*ZH %A graphd,

d. 81 graphd 117849 B,

XIFBEELLE graphd RITEEM A | B BRIEZ,

RIGEH: 202558848
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4.3.4 BEHBER

434 BEEIBHEFF
BHZMEKRE, FJLUERESEZERT, S5 UNION . UNION ALL « INTERSECT F[ MINUS o

FrESERIEEMNMAERER, MR- nGQLIEAFESIMESEER, NebulaGraph SMEEIGHITIHE, MRIFMESEEIRF.

éig;fjti()rw

EACEMIENEREIPEXNEEZ RINFHERF—E, B0 RETURN a,b,c UNION RETURN a,b,c B89 a,b,c IR KIRF BB R F—H.

UNION ~ UNION DISTINCT ~ UNION ALL

<left> UNION [DISTINCT | ALL] <right> [ UNION [DISTINCT | ALL] <right> ...]

« IEBEFRT UNION DISTINCT (ERZEES union ) REIMMES AN BHHE, FEEEENTE.

- IEERT UNION ALLREIFNES AT BHIHE, 858N TE

+ left M right BMEHEEHEMNFIMNEKIERE, NRFEHREIELE, BHBL o
il

# REWANEEERNHE, FLEEENTH.

nebula> GO FROM "player102" OVER follow YIELD dst(edge) \
UNION \
GO FROM "player100" OVER follow YIELD dst(edge);

| "player100" |
| "player101" |
| "player125" |

# &if) Tag A9 player M, IRIBRIBIFERIE] 3 &8UE, HE5HASGHER, FIEEEMNTH,
nebula> MATCH (v:player) \

WITH v.player.name AS n \

RETURN n ORDER BY n LIMIT 3\

UNION \
UNWIND ["Tony Parker", "Ben Simmons"] AS n \
RETURN n;

S +

[n I

R it T T +

| "Amar'e Stoudemire" |
| "Aron Baynes" |
| "Ben Simmons" |
| "Tony Parker"

# REBNEHERNHE, SSEENTHR.

nebula> GO FROM "player102" OVER follow YIELD dst(edge) \
UNION ALL \
GO FROM "player100" OVER follow YIELD dst(edge);

| "player100"
| "player101"
| "player101"
| "player125"

# T Tag 79 player M9, RIBLIHIFEREGT 3 K8, H5HASHERE, I TELNTHR.
nebula> MATCH (v:player) \

WITH v.player.name AS n \

RETURN n ORDER BY n LIMIT 3 \

UNION ALL \
UNWIND ["Tony Parker", "Ben Simmons"] AS n \
RETURN n;

N +

[n I

Smommoooooocoo s e s +

| "Amar'e Stoudemire" |
| "Aron Baynes" |
| "Ben Simmons" |
\ [
\ [

"Tony Parker"
"Ben Simmons"
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# UNION BN VIELD EE—EfEM, XENSKES—THMREY, SHEHERNFREE.,

nebula> GO FROM "player102" OVER follow \

VIELD dst(edge) AS id, properties(edge).degree AS Degree, properties($$).age AS Age \

UNION /* DISTINCT */ \
GO FROM "player100" OVER follow \

YIELD dst(edge) AS id, properties(edge).degree AS Degree, properties($$).age AS Age;
+

frocooccooooooo Hrooccooooiinoooo +
| id | Degree | Age |
R ettt e it e +
| "player100" | 75 | 42
| "player101" | 75 | 36
| "player101" | 95 | 36
| "player125" | 95 | 41
| — occooooo S +
INTERSECT

<left> INTERSECT <right>

- IEERF INTERSECT IR[EIFEMEES A § B BIZRR 5,

+ left Fl right SAVEAREEERFIFIEIERE, MRFEFIREUELE, BSRATH0,

il

# REHNEWLERIZE.
nebula> GO FROM "player102" OVER follow \

VIELD dst(edge) AS id, properties(edge).degree AS Degree, properties($$).age AS Age \

INTERSECT \
GO FROM "player100" OVER follow \

VIELD dst(edge) AS id, properties(edge).degree AS Degree, properties($$).age AS Age;
+

B +
| id | Degree | Age |
S S — R +
focooiicoccoooo i +

# 3R[E] player102 BYSBEFAZUEES playerl00 BYSBEFALUIRZIBIMIZIE.

nebula> MATCH (v:player)-[e:follow]->(v2) \
WHERE id(v) == "player102" \

RETURN id(v2) As id, e.degree As Degree, v2.player.age AS Age \

INTERSECT \
MATCH (v:player)-[e:follow]->(v2) \
WHERE id(v) == "player100" \

RETURN id(v2) As id, e.degree As Degree, v2.player.age AS Age;

[ RS +
| id | Degree | Age |
Y | V—— T — +
R [ +

#3RE [1,2] 5 [1,2,3,4] %,

nebula> UNWIND [1,2] AS a RETURN a \
INTERSECT \
UNWIND [1,2,3,4] AS a \
RETURN a;

+oot

[a]

ot

[1]

2]

-4

MINUS

<left> MINUS <right>

BEF IS IBEIFRNMES AMBHER, BlA-B. EEE left M right BIF, A-BRTEESAH, BEREIES BPNTER,

an|

# REEE—NEBRERP, BRFEE-NEWERIHTE.
nebula> GO FROM "player100" OVER follow YIELD dst(edge) \
MINUS \
GO FROM "player102" OVER follow YIELD dst(edge);

| "player125" |
+ ———t

# SR[EITE playerl02 HI4BEH, 1BFRTE playerl00 BISBEFHITR.

nebula> GO FROM "player102" OVER follow YIELD dst(edge) AS id \

MINUS \
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GO FROM "player100" OVER follow YIELD dst(edge) AS id;

# REIFE playerl02 B94BE, 1BFRIE playerl00 BILBEHPHTR.
nebula> MATCH (v:player)-[e:follow]->(v2) \

WHERE id(v) =="player102" \

RETURN id(v2) AS id\

MINUS \

MATCH (v:player)-[e:follow]->(v2) \
WHERE id(v) =="player100" \

RETURN id(v2) AS id;

# iRE [1,2,3] #F5 4 HETER.
nebula> UNWIND [1,2,3] AS a RETURN a \

EazH

MINUS \
WITH 4 AS a \
RETURN a;

PR TERF R SE R

4.3.4 BEHBER

UBHOSEAEEPTNEER () B, SEFHMmERS. HI8060 FROM 1 UNION GO FROM 2 | GO FROM 3 FHE4TF 6O FROM 1 UNION (GO FROM 2 | GO FROM

3o

i

nebula> GO FROM "player102" OVER follow \

VIELD dst(edge) AS play_dst \

UNION \

GO FROM "team200" OVER serve REVERSELY \

YIELD src(edge) AS play_src \

| GO FROM $-.play_src OVER follow YIELD dst(edge) AS play_dst;

| "player100" |
| "player101" |
| "player117" |
| "player105" |

nebula>|GO FROM "player102" 0OV

UNION \

R follow YIELD follow._dst AS play_dst| \

GO FROM "team200" OVER serve REVERSELY YIELD serve._dst AS play_dst \
| GO FROM $-.play_dst OVER follow YIELD follow._dst AS play_dst;

BERRTHITAERRER, AGHITEHER 0N 1.

RIES AT LUMEBHAITRIM SRR, fisn:

nebula> (GO FROM "player102" OVER follow \

ZERF, RIESERMIHTHIT, BIFEHRIT i i&E, BRERESEEFTHIT T -8R

VIELD dst(edge) AS play_dst \

UNION \

GO FROM "team200" OVER serve REVERSELY \

VIELD src(edge) AS play_dst) \

| GO FROM $-.play_dst OVER follow YIELD dst(edge) AS play_dst;

w&IEEH: 202568848
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4.3.5 THEZHEA

4.3.5 FHFERIBHEAT

NebulaGraph XIFERFABREEMATER. €K, LEEHE, INHNEEFNT.

E=g WA

+ EEFR R

CONTAINS EFFBEPHRITER,

(NOT) IN FHRRELREEME.
(NOT) STARTS WITH TEFRFERBIFF LI TILAS,
(NOT) ENDS WITH EFFRIVERINITILAS,
ENRIAT BEENRAR A FRF o

e

FrEERHLEHXDKNE.

il

# RENEEENFR R,
nebula> RETURN 'a' + 'b';

O +
| ("a"+"b") |
e +
| "ab” |
O +
nebula> UNWIND 'a' AS a UNWIND 'b' AS b RETURN a + b;
Srmcmmmes +
| (ath) |
oo +
| "ab" |
Srmcmmmes +
CONTAINS

CONTAINS ERFFE R EAMILEEF T HRER,

# ZIIRE id EA playerlol, BEEIRREM nane REHE"ets"HEIE.
nebula> MATCH (s:player)-[e:serve]->(t:team) WHERE id(s) == "player101" \
AND t.team.name CONTAINS "ets" RETURN s.player.name, e.start_year, e.end_year, t.team.name;

+. coootioocoon S frooooooooooono +
| s.player.name | e.start_year | e.end_year | t.team.name |
+. EEEEt R R ettt R ettt +
| "Tony Parker" | 2018 | 2019 | "Hornets" |
+. coootioocoon S frooooooooooono +

# EIRE] playerl0l WIARM start_year #AFHBEEE"19", BREME nane PEHF"ny"HIEIE.
nebula> GO FROM "player101" OVER serve WHERE (STRING)properties(edge).start_year CONTAINS "19" AND \
properties($”).name CONTAINS "ny" \
YIELD properties($").name, properties(edge).start_year, properties(edge).end_year, properties($$).name;
+

Fom e Ao e e P +
| properties($”).name | properties(EDGE).start_year | properties(EDGE).end_year | properties($$).name |
e e Hoooocoooooeossoocoonon0000 Hiocoooooccoscosonnooo +
| "Tony Parker" | 1999 | 2018 | "Spurs" |
R e e T et e e L L L R e e TP +

# TIERE] palyerl0l EEMBEIRREMYE nane PRZH "ets"HEIE.
nebula> GO FROM "player101" OVER serve WHERE !(properties($$).name CONTAINS "ets") \
YIELD properties($").name, properties(edge).start_year, properties(edge).end_year, properties($$).name;

Srooocooconooncoscooas S S S S S Poocooooococoooaaaoood +
| properties($”).name | properties(EDGE).start_year | properties(EDGE).end_year | properties($$).name |
Srosoossoosoooooosonoo T — R S — T +
| "Tony Parker" | 1999 | 2018 | "Spurs" |
Srooocooconooncoscooas S S S S S Poocooooococoooaaaoood +

(NOT) IN
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4.3.5 FHHEEHA

# BREFIRPEDSEENME.
nebula> RETURN 1 IN [1,2,3], "Yao" NOT IN ["Yi", "Tim", "Kobe"], NULL IN ["Yi", "Tim", "Kobe"]

focooccoccoooooed S S Sy S S +
| (1IN [1,2,3]) | ("Yao" NOT IN ["Yi","Tim","Kobe"]) | (NULL IN ["Vi","Tim","Kobe"])

(NOT) STARTS WITH

# BEIRTURNFR B
nebula> RETURN 'apple' STARTS WITH 'app', 'apple' STARTS WITH 'a', 'apple' STARTS WITH toUpper
+

- Srocccoooo Moo

| ("apple" STARTS WITH "app") | ("apple" STARTS WITH "a") | ("apple" STARTS WITH toUpper("a"))
e S e +
| true | true | false |
S S S Moocoooooconcoonooonooooood T S S S S +

nebula> RETURN 'apple' STARTS WITH 'b','apple’ NOT STARTS WITH 'app';
T SO N—— S ——— +

| ("apple" STARTS WITH "b") | ("apple" NOT STARTS WITH "app")

(NOT) ENDS WITH

# REIREUENFRBLER.
nebula> RETURN 'apple' ENDS WITH 'app', 'apple' ENDS WITH 'e', 'apple' ENDS WITH 'E', 'apple' ENDS WITH 'b';
+

S S0 L S S L +
| ("apple" ENDS WITH "app") | ("apple" ENDS WITH "e") | ("apple" ENDS WITH "E") | ("apple" ENDS WITH "b") |
S T T S N +
| false | true | false | false |
L S — L L L +

TEMERIE

e

LI opencypher FREA (MATCH. WITH %) ZIFENRER, FRENGQLIEA (FETCH. 60. LOOKIP &) FAZIFENRER.

NebulaGraph ZHHERIEMRAGHITIZIE, EMNRAXNEERHLAE std: :regex , FAPAIUEREE = '<regexp>' BITIENFRIANTE, Fla0:

# BEIREICAENRA.
nebula> RETURN "384748.39" =~ "\\d+(\\.\\d{2})?";
+

S —
| ("384748.39"=~"\d+(\.\d{2})?") |
R e PP +
| true |
fromcooccocoosocssssooas +

# EEREFAENRENH IR
nebula> MATCH (v:player) WHERE v.player.name =~ 'Tony.*' RETURN v.player.name;

REEH: 202588848
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4.3.6 JIFRBELF

4.3.6 JIFIZFHAT

NebulaGraph X#5ERTIE (List) BEFHITER. IFHNSERNT,

E=2u BieA

+ HERETIR,

IN TERSEFETIIRT.

(0 fEA TRRERTARTIRPRTER,

ZN |

# REREEEHTIR.
nebula> VIELD [1,2,3,4,5]+[6,7] AS myList;

R e e T +
| myList |
T +
| 11, 2, 3, 4, 5,6, 7] |
R e e T +

# REFIRABITEL S,
nebula> RETURN size([NULL, 1, 2]);

Fomm e +
| size([NULL,1,2]) |
froooscsccoososcas=o +
|3 |
Fomm e +

# REl NULL @EEFEHIRS.
nebula> RETURN NULL IN [NULL, 1];

B +
| (NULL IN [NULL,1]) |
S +
| __NULL |
B +

# REEFIR(2, 3, 4, 5]H7FE, BWAESIR(2, 3, 8]HEFENTE, HIFHET.
nebula> WITH [2, 3, 4, 5] AS numberlist \

UNWIND numberlist AS number \

WITH number \

WHERE number IN [2, 3, 8] \

RETURN number;

Fommmme e +
| number |
T +
|2 \
|3 \
C T — +

# REFIRFTIRA 1 97T,
nebula> WITH ['Anne', 'John', 'Bill', 'Diane', 'Eve'] AS names RETURN names[1] AS result;

RIGEH: 20258848
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4.3.7 HAERA

4.3.7 HARIZELT

NebulaGraph ZHHNEAREZERINT.

e 5EA
+ i
- A
. ik
/ (53
% HAR
- RS
0l

# iR[E 1+2 BER.
nebula> RETURN 1+2 AS result;

Sroooosoo +
| result |
S +
|3 \
Sroooosoo +

# R[E -10+5 HILER,
nebula> RETURN -10+5 AS result;

Sroooosoo +
| result |
S +
[-5 |
Sroooosoo +

# iR[E] (3*8)%5 HILER.
nebula> RETURN (3*8)%5 AS result;

Sroooosoo +
| result |
S +
| 4 \
Sroooosoo +

REEH: 202568848
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4.3.8 BRI ILIR
nGQL BEANMRFFMEIRATINT (A—THREERMKLAER)

- - (aED)
© LooNOT
SNV AN
. @
N N N N
* AND
© OR. XOR
- = (@

MRERARNPEERRARVSER, SEEMNELIAH#T, REMERERLSN MERESH) .
EEMFHNRERRECENINF, BEXNEEEINF, JUEREES.

il

nebula> RETURN 2+3*5;

R +
| ((243)*5) |
R +
| 25 |
R +

openCypher 371
£ openCypher 1, LEBIRIERILAERERE, Bl x <y <= 2 FEMFx <y MD y <= 7z,
ENGQLH, x<y<=zFEMF (x<y) <=z, (x<y) WERB—NHERE, BEHREN 2 LR, RALERE WL,

4.3.8 BEF LR

REEH: 202568848
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4.4.1 NEHFEHEL

A48 NebulaGraph SZH5RVERZ I ER,

abs()

abs() REIHEE HFHILE I E,

TEA: abs(<expression>)

* expression . ZARAVEHELELY double BIFETL,
- JR[EIZEEY: double,

il

nebula> RETURN abs(-10);

floor()

floor() REVNFHEFIEEHRFHRAEH,

B floor(<expression>)

- expression . ZERIVEIEZLE T double HIRIAR,

- IR[EXE: double,

il
nebula> RETURN floor(9.9);
Srosooosoocood +
| floor(9.9) |
e +
| 9.0 |
Srosooosoocood +
ceil()

ceil() BEIRFHEFIEEHFHR/NER,

B ceil(<expression>)

- expression : ZEREVEIELEN double FIFRIAT,
- IREIFEE: double,

il

nebula> RETURN ceil(9.1);
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round() REHEEHFUEANGHE. RiHERTEIRERHMNEERR,
iB7% . round(<expression>, <precision>, <mode>)
+ expression ! ZERIVEIBAILN double BIFRET.
+ precision ! NRIBEMEL, NF O, T IEREMHEEESEN.
+ mode : RRENEXNFRTHR, ALESHK, ALEENT:
< DOWN : EEE N
© CEILING : MIEFEFHENo
FLOOR : MIfATEFH &N
© HALF_UP : BETFRERREENESN, NRSEENEERD, NINZEESHE,
* HALF_DOWN : ETFHEERRBLNESN, NRSBEMNEERT, NNELENE.,
+ HALF_EVEN . BEFHEERSELINESN, NIRSBENEER, NEGEHLINEHRE,
- iR[EZEE: double,

il

nebula> RETURN round(314.15926, 2);

e +
| round(314.15926,-(1)) |
R S — +
| 310.0 |
e +
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sqrt() REFEEHFHIF LR,

JB7A: sqrt(<expression>)

* expression | ZEREVEIEATY S double BIFRIET.

- R[EZEE: double,
il

nebula> RETURN sqrt(9);

cbrt() ;REHEEHMFHILSRo

iBJE: cbrt(<expression>)

* expression : ZEREVEIEIEL A double B9FRIA,

- iR[EEE: double,
NN

nebula> RETURN cbrt(8);

fmmcommcos +
| cbrt(8) |
ST —— +
| 2.0 |
fmmcommcos +
hypot()

hypot() IREIBE A=A RIEK,
iB7E . hypot(<expression_x>,<expression_y>)

* expression_x . expression_y : £ZEREVEIEAEA double IFREAR. RAEAZAFIBLK xMyo

- IR[E)ZEEY: double,
il

nebula> RETURN hypot(3,2*2);

e +

| hypot(3,(2*2)) |

B +

| 5.0 |

e +
pow()

pow() BEHEEHRFHNE () o
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1B7E: pow(<expression_x>,<expression_y>,)
* expression_x : ZERMIEIEIEN double IFRIAT, RRIEEK xo
* expression_y . ZERMVEHEZLE N double WREA, RRfey.

« JR[EEE: double,

Nk
nebula> RETURN pow(3,3);
E — +
| pow(3,3) |
S —— +
|27 \
E — +
exp()

exp() REIEREH e 9T () o
JB3A: exp(<expression>)

* expression . ZERAVEIEZE S double IFRAT, RIS xo

- IR[EZEE: double,

ENLIR
nebula> RETURN exp(2);
foooocoooooooscooeo +
| exp(2) |
oo eee +
| 7.38905609893065 |
foooocoooooooscooeo +

exp2()

exp2() RERME %) ,
iBIE: exp2(<expression>)

* expression : ZERAVEIEIELA double IFRIAT, FTRIEE xo
- IR[EZEA: double,
il

nebula> RETURN exp2(3);

Srommmosees +

| exp2(3) |

Smooooooos +

| 8.0 |

Srommmosees +
log()

log() IREILLE A% e AERAIXEL (\(log_{e}{N}\)

HBIE: log(<expression>)

- expression : ZERMEIELEL S double RIAR. RREH N
- IR[EIZE: double,

aNLIR

nebula> RETURN log(8);

| log(8) |

- 128/771 -

2023 Vesoft Inc.



L T - +

| 2.0794415416798357 |

L T +
log2()

log2() iR[EIA 2 AEkvFdER (\(log_{2HN}\) o
iB3%:  log2(<expression>)

* expression : ZERAVEIEIELA double IFRIAT, FRREE N,

« iR[EZEA: double,

NN
nebula> RETURN Llog2(8);
Srommmomees +
| log2(8) |
Soooooooos +
| 3.0 |
Srommmomees +
log10()

log10() iR[EILL 10 AEAIZTER (\(log_{10H{N}\) o
JB7%:  logl0(<expression>)

* expression : ZERBVEIEREL N double IFRIX, RREF N,
« JR[EIZEEY: double,
Tl

nebula> RETURN Logl0(100);

Srmcoooooooooo +

| logl0(100) |

Sommmososcces +

| 2.0 |

Srmcoooooooooo +
sin()

sin() IREHEE MR FRIIEXE, BIERREK radians() BRAEELINE,
EA: sin(<expression>)

- expression : ZERMEIBLELR double HIFRE,

- IREHEE: double,

NN

nebula> RETURN sin(3);

[ T +

| sin@3) [

R e e T +

| 0.1411200080598672 |

[ T +
asin()

asin() REHEEHRFHIRIEZE. AILUIERRE radians() HAERENINE,
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iB7E: asin(<expression>)

+ expression ! ZEREVEIEIELA double B9FRIAT,

« JR[EEE: double,

il
nebula> RETURN asin(0.5);
R e e T +
| asin(0.5) |
S +
| 0.5235987755982989 |
R e e T +
cos()

cos() IREHEEHFHIRIXME, AILAEFARE radians() FAEELRINE,
TEE: cos(<expression>)

- expression : ZERMEIBLELR double HIFRET,

+ JREIZEA: double,

NN

nebula> RETURN cos(0.5);

[ T +

| cos(0.5) |

B +

| 0.8775825618903728 |

[ T +
acos()

acos() IREEEMFHRRZE. FILUERREL radians() BAERKAINE,

iB7E: acos(<expression>)

+ expression : ZEREVEIEIEL A double B9FRIA,

- iR[EEE: double,

il
nebula> RETURN acos(0.5);
R e e +
| acos(0.5) |
S +
| 1.0471975511965979 |
R e e +
tan()

tan() JREFEE M FRIEYE, FILUERRE radians() FAEERKRINE,
£ tan(<expression>)

* expression . ZARAVEHELELJY double BIFRETL,

- R[EEE: double,

Pl

nebula> RETURN tan(0.5);
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| 0.5463024898437905 |

atan()
atan() REHEERFHIRIETE, FILUEREER radians() HAERLAINE,
WA atan(<expression>)
* expression . ZARAVEHELELJY double BIFRETL,

- R[EZEE: double,

NLIR

nebula> RETURN atan(0.5);
e S +
| atan(0.5)
R +
| 0.4636476090008061 |
e S +

rand()

rand() 3R[a] [0,1) REIREHLE = 30
&% rand()
« iR[EEA: double,

NN

nebula> RETURN rand();

rand32()

rand32() IREFEESEE ([min, max) ) PIRIBEAL 32 MEEEK,

1Bk rand32(<expression_min>,<expression_max>)

- expression_min : ZERAVEIERES int WRAN. RnB/MEnino

- expression_max : ZERHVEIBLELR int RER, RTRAME naxo

- REIZE: int

- APEIUREN—ISE, ZEBEHIE nax , A nin BRIAK 0. MRFENSE, ERSMERFSH 32 4 int EERREILEE,
ENLIR

nebula> RETURN rand32(1,100);

rand64()

rand64() IR[EFEESEE ( [nin, max) ) PIRIRER 64 (IEEER,
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iBE: rand64(<expression_min>,<expression_max>)
* expression_min : Z5RAVEIEZEEA int WRER. FRRBR/IME nin,
* expression_max : ZERAVEIEZEEN int WRE. RRBRAME nax o

- IR[EIZEE: int,

© APRAUREN—NSE, ZBHSHEN nax, IS nin BRINA 0o MRFENSE, LWRSNERFSH 64 (I int STERMEYLREL

il

nebula> RETURN rand64(1,100);

bit_and()
bit_and() iREIZAL#1T AND IZEEMER,
1875 bit_and(<expression_1>,<expression_2>)
* expression_1. expression 2 : ZERAVEIEIEA int IFRIE
- IREEE: int,
il

nebula> RETURN bit_and(5,6);

T +
| bit_and(5,6) |
Fommmmm e +
| 4 |
T +
bit_or()

bit_or() JREHZ{I#1T OR IZHEELER.
iB7E: bit_or(<expression_1>,<expression_2>)
expression_1. expression_2 . ZERAVEIEIE R int IFRER.
- REIZEA: int,
il

nebula> RETURN bit_or(5,6);

bit_xor()
bit_xor() IX[EHZ{L#1T XOR TEFHILER,
iB7E: bit_xor(<expression_1>,<expression_2>)
* expression_1. expression 2 : ZERBVEIEXREN int FRIXT
+ REIZER: into

il
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nebula> RETURN bit_xor(5,6);

e et e +

| bit_xor(5,6) |

= +

|3 |

e et e +
size()

size() IREIFIRHIREGI P TENEHE, HEROFHFBEKE,
B size({<expression>|<string>})

+ expression @ FIFRFMRETHIRIA,
. string . IEENFRFH,

« IR[EIZEE: int,
NN

nebula> RETURN size([1,2,3,4]);

range()

range() REHSESERE ([start,end] ) HIEEF KIEEMDTIR.

BE: range(<expression_start>,<expression_end>[,<expression_step>])
expression_start | ZERAVEIEIREL S int IRIAN . FRRIECIAME start o
expression_end : £ERAVEIEIEEL A int WFRIA. RNERE end o
expression_step : LEERMEIESRE N int WRER. R-FTK step, BRIAMERN 16

- IR[EIEE: list,

Nk
nebula> RETURN range(1,3*3,2);
Fomm e +
| range(1,(3*3),2) |
froooscsccoososcas=o +
| 11, 3,5, 7,9 |
Fomm e +
sign()

sign() REEEHFHERS. NRHBFH 0, MRE o; MRHBFHHEK, WEE -1; MRHEFHELR, MWiKE 1,
£ sign(<expression>)

- expression : ZERMVEIBLELR double HIFRET,

- IREEER: int.

il
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nebula> RETURN sign(10);

Fommmmee e +

| sign(10) |

(I —— +

|1 |

Fommmmee e +
e

e() IREIBAIEAIE e (2.718281828459045) .
B e()

« IREIZRE: double,

il

nebula> RETURN e();

pi()
pi() IREIHFEH (3.141592653589793) o
EBE: pi()

+ IREIZEE: double,

il
nebula> RETURN pi();
fromooosoccoosoesasso +
[ piQ) |
B +
| 3.141592653589793 |
fromooosoccoosoesasso +
radians()

radians() REWEE A ERINE.
J&7%: radians(<angle>)

+ IREIZEE: double,

il

nebula> RETURN radians(180);

i

o

[

4]

4.4.1 NEHEEHEL

RIGEH: 202558848
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4.4.2 BEEHE

X4 NebulaGraph RS R

avg()

avg() REISHAITIE,

JB7A: avg(<expression>)

R[EZEE: double,

<l

N

# iR[E] Tag player 89 age BIEMITHE.
nebula> MATCH (v:player) RETURN avg(v.player.age);

count()

count() IR[EIBEHEE,

(B4 nGQL) AR EILABEASER count() 0 GROUP BY IHESHFITHAMITEL, B VIELD IREIL R,

(openCypher A=) P A LMER count() MEERIEFITITER, B RETIRNREIZE R, NEEEM GROUP BY o

B count({<expression> | *})

count(*) iREIE1TE (BFE NULL) o

REZEE: int,

il

# RIS, FHRERDEITHHRE, FIRTROEE, FOEFITEEGNRE,
nebula> WITH [NULL, 1, 1, 2, 2] As a UNWIND a AS b \
RETURN count(b), count(*), count(DISTINCT b);
+

T . SN S +
| count(b) | count(*) | count(distinct b)
N R o sconoonoonntono00s +
| 4 5 |2 |
L. R — S +

# 3&[E] player101 follow BYA, M%K% follow playerl0l EYA, EIFNEZEM.
# {5 count() F1°GROUP BY #1749 4HEMITE,
nebula> GO FROM "player101" OVER follow BIDIRECT \
YIELD properties($$).name AS Name \
| GROUP BY $-.Name VIELD $-.Name, count(*);
S S - +
| $-.Name | count(*) |

+

| "LaMarcus Aldridge" |

| "Tim Duncan" |

| "Marco Belinelli"

| "Manu Ginobili"

\ [

\ [
+

"

"Boris Diaw"

# 18 count() " BHTIHER.
nebula> MATCH (vl:player)-[:follow]-(v2:player) \

WHERE id(vl)== "playerl01" \

RETURN v2.player.name AS Name, count(*) as cnt ORDER BY cnt DESC;
S S S ocooo +

+
| "LaMarcus Aldridge" |
| "Tim Duncan" |
| "Boris Diaw" |
\ [
\ I

"Manu Ginobi Li"
"Dejounte Murray"
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>
e

4.4.2 REEE

Y
haf
W

| "Marco Belinelli" |1
Fom e Fomm e +

ERRGIRIREIZERERT:

© §-.Name : BHLARBENHR.

+ count(*) : HERHIMBIREL

EAMREHEE basketballplayer FIRBEERIHER, count(*) FIREF 2 RIFIZITHIAM player101 BEAE follow BIX R

# HiE— | G BIRERRFR DRI,
nebula> LOOKUP ON player \
YIELD player.age As playerage \
| GROUP BY $-.playerage \
YIELD $-.playerage as age, count(*) AS number \
| ORDER BY $-.number DESC, $-.age DESC;

oo O — +
| age | number |
Fommm e Fommmme e +
[ 34 |4 |
[ 33 |4 |
[30 |4 |
[29 |4 |
[38 |3 |
oo O — +

# HED L FIHIEEPNER S HER.

nebula> MATCH (n:player) \
RETURN n.player.age as age, count(*) as number \
ORDER BY number DESC, age DESC;

C S — +
| age | number |
Sosoos frocoosoos +
|34 |4 |
[33 |4 |
[30 |4 |
[29 |4 |
[38 |3 |
C S — +

# it Tim Duncan XEXAUIOEK.
nebula> MATCH (v:player{name:"Tim Duncan"}) -[e]- (v2) \
RETURN count(e);

fomcomcccon +
| count(e) |
TS E—— +
| 13 |
fomcomcccos +

# ZBKEI, it Tim Duncan XEXEVILE, REHT (FEEMEE) o
nebula> MATCH (n:player {name : "Tim Duncan"})-[]->(friend:player)-[]->(fof:player) \
RETURN count(fof), count(DISTINCT fof);
+

+. R

| count(fof) | count(distinct fof) |

frosoossoosoos S +

| 4 | 3 \

+. R +
max()

max() IREISHHRAE,
£ max(<expression>)

< IREEE: 5RSHER.
il

# iR[E] Tag player 89 age BHEMRKE,
nebula> MATCH (v:player) RETURN max(v.player.age);

-t
| max(v.player.age) |
T S +
| 47 |
R e L L TP +
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>
e

4.4.2 REEE

Y
haf
W

min()

min() JREIS#H M R/VE.
JBIE: min(<expression>)

- RERE: 5ERSHAER.
ENLIR

# iR[E] Tag player B age BMMIR/IVE,
nebula> MATCH (v:player) RETURN min(v.player.age);

S S S +
| min(v.player.age) |
TS +
| 20 |
S S S +

collect()

collect() REI—MIEFRENRELERNTIR, ZRHAIUKSFKIERRESHH IR, LUEERS,
A collect(<expression>)

- REZER: list,

il

# JHHIRIFD N RIRETTo
nebula> UNWIND [1, 2, 1] AS a \
RETURN a;

E—

lal

E——

[1]

[ 2]

[1]

E——

# [WHIRIFD AR RITIRREBEHA—MIIREEL,
nebula> UNWIND [1, 2, 1] AS a \
RETURN collect(a);

# SR ESIRPIBRETRNBE,
nebula> UNWIND [1, 2, 1] AS a \
RETURN a, collect(a), size(collect(a));

S S S +
| a | collect(a) | size(collect(a)) |
TR SN N — +
[2]1[2] | 1 |
[1]01,1 |2 |
froootioccocoosooaa S +

# BEEHD, REEHITERN 3, ARNERBHRTIRS,
nebula> UNWIND ["c", "b", "a", "d" ] AS p \

WITH p AS g \

ORDER BY q DESC LIMIT 3\

RETURN collect(q);

foooococcoooocooeo +
| collect(q) |
T — +
| ["d", "c", "b"] |
foooococcoooocooeo +

# WIRIFDEEE, BEHAHNTIREME,
nebula> WITH [1, 1, 2, 2] AS coll \
UNWIND coll AS x \
WITH DISTINCT x \
RETURN collect(x) AS ss;

SR +
[ss |
O +
| [1, 2] |
SR +

# ¥% Tag player B age BMEESH HFIRERE,
nebula> MATCH (n:player) \
RETURN collect(n.player.age);
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| collect(n.player.age)
B et T s +

| [32, 32, 34, 29, 41, 40, 33, 25, 40, 37, ...

# BT FIRRAE%R.
nebula> MATCH (n:player) \
RETURN n.player.age AS age, collect(n.player.name);

+
| age | collect(n.player.name) |
S Y O O N N O O S S VNIV VN +
| 24 | ["Giannis Antetokounmpo"] |
| 20 | ["Luka Doncic"] |
| 25 ["Joel Embiid", "Kyle Anderson"] |

# 1% player100 MBHIR name BHERSE, LREHAFIRREL
nebula> GO FROM "playerl00" OVER serve \

VIELD properties($$).name AS name \

| GROUP BY $-.name \

YIELD collect($-.name) AS name;

C S — +
| name |
T +
| 'spurs'] |
C S — +

# f% Tag player B age BMERS, HREHAFIRERE,
nebula> LOOKUP ON player \

YIELD player.age As playerage \

| GROUP BY $-.playerage \

VIELD collect($-.playerage) AS playerage;

+- -+
| playerage |
frocoosoccoocoscasao +
| [22] [
| [47] |
| [43] |
| [25, 25] |
T +

std()

std() REIS M SAITEE.
A std(<expression>)
 IREIZRE: double,
Pl

# iR[E] Tag player B9 age BIEEMITEE.
nebula> MATCH (v:player) RETURN std(v.player.age);

| std(v.player.age) |
+- -

| 6.423895701687502 |

sum()
sum() iR [EI ST,

iB7E: sum(<expression>)
- REIEE: 5ESHER.
Tl

# iR[E] Tag player 89 age EIEEMSH,
nebula> MATCH (v:player) RETURN sum(v.player.age);

S S S +
| sum(v.player.age) |
TS +
| 1698 |
S S S +
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Eor Al

8

nebula> GO FROM "player100" OVER follow YIELD dst(edge) AS dst, properties($$).age AS age \
| GROUP BY $-.dst \
YIELD \
$-.dst AS dst, \
toInteger((sum($-.age)/count($-.age)))+avg(distinct $-.age+l)+1 AS statistics;
R e T +
| dst | statistics |
fmcoosoosooscs dheccccoooooos +
| "player125" | 84.0 |
| "player101" | 74.0 |
frocooccooooooo e S +

N

4.4.2 REEE

I

w&IGEH: 202568848
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4.4.3 NE T EH R

X4 NebulaGraph XHEFHIF RIS R

R

- FRBENERTARNANGISHESISEBR,

- FMSQL—#, nGQLFFAIZRS| (IE) M1FFE. BR CEBESHFHRIIZM 0 FIER.

strcasecmp()

strcasecmp() LEERBNFERFE (RXHANE) ©
iB7%: strcasecmp(<string_a>,<string_b>)

* string_a. string_b: fFLLERMIFERTSR,

* i&.@ﬁﬁ: into

+ Y string_a = string_b BY, 3R[E] 0, ¥ string.a > string.b &, REIATF 0 BIE, X string_a < string_b BY, REVNF 0 BI%K,

NN

# LERFRHES "a" 1 "aa"
nebula> RETURN strcasecmp("a","aa");
-t

lower() 1 toLower()

lower() #1 toLower() 3R] LUR[EIHEEF T RHV NG o
JB3A: lower(sstring>) . tolower(<string>)

. string : IBEMFRH.

+ REIZER: string,

il

# R[5 "Basketball_Player" /NEfZZ
nebula> RETURN Lower("Basketball_Player");

e +
| Lower("Basketball_Player") |
DoEOOEEOEEoOoEEEEOEEaaEOnoo0 +
| "basketball_player" |
e +

upper() f toUpper()

upper() 1 toUpper() #BE] LUREHEE FHFRRIASH o
3B upper(<string>) . toUpper(<string>)

* string . IEEMNFHFH,

+ REIZEE: string,

il

# 3R[E "Basketball Player" ABH/I
nebula> RETURN upper("Basketball_Player");
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4.4.3 NEFFHHRHE

T S +
| upper("Basketball_Player") |
R +
| "BASKETBALL_PLAYER" |
T S +

length()

length() iR [E]

- FEEFTROKE, 840 F5
© BEOKE, 240 B

2

B length({<string>|<path>})

+ string : EEMNFRH.

* path : ?E’A:EE"JE%?JZZ) ﬁfﬁﬂf:ﬁ%ﬁﬂ?o
< REIEE: int

NN

# REIFRFER "basketball" AHKE
nebula> RETURN Length("basketball");
+

P
| length("basketball") |
{rocooccoooooscsoscoooo +
| 10 |
S —— +

#RE p B v2 BEOKE
nebula> MATCH p=(v:player{name:"Tim Duncan"})-->(v2) return length(p);

fromoosoesoso +
| Length(p) |
[ T +
|1 |
|1 |
|1 |
[ T +

trim()

trim() MIBRHEE 15 SR K BBA1 B BB R =A%
BIA: trim(<string>)

+ string : IEEMFRB,

- IREIZEEY: string,

il

# HEIFATER " basketball player " SKERFNEEBAIZAE
nebula> RETURN trim(" basketball player ");

S S S +
| trim(" basketball player ") |
e +
| "basketball player" |
S S S +

Itrim()

ltrim() MIBRF 7T R L EBAY K,
3B ltrim(sstring>)
. string : IBEMNFR R,

+ JREIEE: string.
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NN

# I FRIE " basketball player " SkEBRIZEAE
nebula> RETURN Ltrim(" basketball player ");

e S S +
| Ltrim(" basketball player ") |
$mscooccocccoossoosoosoooscos +
| "basketball player |
e S S +

rtrim()

rtrim() MIBRF R BB B AR Z=AR
&L rtrim(sstring>)

+ string . IBEMNFRB,

+ JREIZEE: string.

il

# HESFFIER " basketball player " REBHIZEME
nebula> RETURN rtrim(" basketball player ");

Fom e +

| rtrim(" basketball player ") |

O S +

| " basketball player" |

Fom e +
left()

left() REHEE FRBRABET M FRARNFFRS,

JBIE:  left(sstring>,<count>)

+ string ;| EENFRHR,

- count : IEEMKEBFEHNFRERE, MR cont BEFRENKE, WREFRERS,
« R[EZER: string,

Pl

# REIFFE "basketball_player" MKERFFLARY 6 NEFAMNFHH
nebula> RETURN Lleft("basketball_player",6);

[ S — +
| Lleft("basketball_player",6) |
o O OCEOEEOEOCEEEOEEOaaEEEEnad +
| "basket" |
[ S — +
right()

right() REHEE F R EEE T M FRAMNFFR S,

JBSL: right(<string>,<count>)

- string . IEEMNFRS,

+ count : IEEMBEIBFENFRIRE, MR connt BIFRBMNKE, WEREFRRERS,
- R[EZEE: string,

Pl

# REFHFE "basketball_player” MEZE 6 NFRARNFHIH
nebula> RETURN right("basketball_player",6);
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4.4.3 NETFFHHREL

| "player"

Ipad()
lpad() EIEE FHTBRKEIERF R RERERKE, FHREILRFRH.
3B lpad(sstring>,<count>,<letters>)
- string : IEEMNFRSE.
+ count : IEEMEHFHIBEZRLEINFFIRE. MR count LF string FRBMKE, WHIRE] string FRTEMETEIE count NFRT.
- letters : MKEBIEFHFRE,
+ REIZER: string,
aNLIR

# FEFMER "abcd" KEBEFR "b" FH, ERFHRKEE 10
nebula> RETURN Lpad("abcd",10,"b");

S +
| Lpad(“abcd",10,"b") |
Srooocooconooncoscooas +
| "bbbbbbabcd" |
S +

# BEIFRFEH "abed" WHI=NFRF
nebula> RETURN Lpad("abcd",3,"b");

T +
| lpad("abcd",3,"b") |
e +
| "abc" |
T +

rpad()

rpad() EIEEFHRNESERFRHRERERE, HREERFHH,

3B rpad(sstring>,<count>,<letters>)

- string . IEEMNFRS,

+ count ! FEEMKEFEBBRENFRIE. MR count DF string FRBIKE, WRIRE string FREBMFTEIFH count MFFF.
* letters : MEZMEFTHFRT S,

« JR[EIZEEY: string,

aNLIR

# FEFAFER "abcd" EEMET "b" PR, EKFRBKEE 10
nebula> RETURN rpad("abcd",10,"b");

e +
| rpad("abcd",10,"b") |
Fom e +
| "abcdbbbbbb" |
e +

# BEIFREH "abed" WHI=NFR
nebula> RETURN rpad("abcd",3,"b");

substr() 71 substring()

substr() # substring() MEEFFTRIEEMEF IR (FEEFHBUENTT) , REEENETIFS, AN FARHFERE,

-143/771 - 2023 Vesoft Inc.



4.4.3 NETFFHHREL

387K substr(s<string>,<pos>,<count>) . substring(<string>,<pos>,<count>)
- string ! IBEMFRH.
+ pos . FEEFAMIE, BIFRIRS, BIEEE N int
+ count : FEEMFHAMI BRI FRIHRE.
« R[EZEE: string,
SUBSTR() F/I SUBSTRING() /13 1] 35 H
© MR pos 790, R-MIEEFRRLIAKRRER (BEE—NFF) -
* MR pos KFRAFHRS, MREIZEFRFS,
* SN pos B EK, MIIR[E] BAD_DATA o
- WNREEE count , MIREIM pos (U B FFIAEIFRBREBHFFRI B
* 0R count 790, MEREIZEFRIR,

A L EAERSSREHITE R,

\IienCypher RAM

£ openCypher 1, SIRFFFE a A null , RIRE null,

il

# REIFRE "abcdefg" MTAR 2 FFHAH 4 DNFHARNFFHS
nebula> RETURN substr("abcdefg",2,4);

S S +
| substr("abcdefg",2,4) |
S — +
| "cdef" |
S S +

# REIFRTE "abcdefg" MTAR 0 FFEAHY 4 DNFHARNFFHS
nebula> RETURN substr("abcdefg",0,4);

S S +
| substr("abcdefg",0,4) |
S — +
| "abcd" |
S S +

# REIFHRFER "abcdefg" MTHR 0 FFABILRIFRHAMN TR
nebula> RETURN substr("abcdefg",2);

frosooosoosoooooosonoo +
| substr("abcdefg",2) |
Do oocEOmEOEocooOacOd +
| "cdefg" |
frosooosoosoooooosonoo +
reverse()

reverse() ¥R EHEE N F R &Ro
B reverse(<string>)

+ string ! BERNFFH.

+ IREEE: string,

il

# WFREIFRFS "abcdefg”
nebula> RETURN reverse("abcdefg");
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4.4.3 NETFFHHREL

| "gfedcha"

replace()

replace() HEEFFFRFRIFF IR a B AFRTE bo
3B replace(<string>,<substr_a>,<string_b>)

+ string : EENFRS,

+ substr_a: FFRE ao

* string_b : FIEH bo

+ REIZER: string,

Pl
nebula> RETURN replace("abcdefg","cd","ARAAA");
e S +
| replace("abcdefg","cd","ARAAA") |
Fom e +
| "abAAAAAefg" |
e S +
split()

split() ¥FFRFE b IRFIADIRE, DWEEFRH, HREIDREENFFEREIIR,
1B split(sstring>,<substr>)
- string : IBEMFRH.
substr : FFHRTE bo
« IRERER: list,
NN

nebula> RETURN split("basketballplayer","a");

concat()
concat() SR EIFTE SEERE R F AT o
JBE: concat(<stringl>,<string2>,...)
- BHELFERIEULFRRSH. IRFHESHRE—, WREZFHRSHAKT,
- REA—MFERFRESEA WL, T concat() EREUREER NLL o
+ REIZER: string,
ENLR

//BH% 1, 2, 3
nebula> RETURN concat("1","2","3") AS r;

//FHBRSHAE NULL
nebula> RETURN concat("1","2",NULL) AS r;
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Fommmmmeee +
|'r |
S R +
| _NULL__ |
Fommmmmeee +

nebula> GO FROM "player100" over follow \
YIELD concat(src(edge), properties($*).age, properties($$).name, properties(edge).degree) AS A;

| "player10042Tony Parker95" |
| "player10042Manu Ginobili95" |

concat_ws()

concat_ws() JREIAZFRERT (separator) EZEMFIEF RS,

JBIE: concat_ws(<separator>,<stringl>,<string2>,... )

- RBEEDFERIIULFRHESH

+ SNRSIPRFF I NULL BY,  concat_ws() BRFELAIRIE] NULL o

c MRDWBHEARANLL , FREBSHRIE—, WREZFRBESHRST,
© FRIESHFET WL B, ZBE WL E, BEEET 1S

Pl

//9WRER +, EHE a, b,
nebula> RETURN concat_ws("+","a","b","c") AS r;

R +
[r \
4ommmooes +
| "atbec” |
R +

/53R NULL,
neubla> RETURN concat_ws(NULL,"a","b","c") AS r;

fmooososoos +
[r |
T +
| _NULL__ |
fmooososoos +

/15 R +, FRESHE NLL
nebula> RETURN concat_ws("+","a",NULL,"b","c") AS r;

fmcmomsoes +
[r \
E —— +
| "atbrc" |
fmcmomsoes +

[/BBEFR +o FRHESHIE—
nebula> RETURN concat_ws("+","a") AS r;

nebula> GO FROM "player100" over follow \
YIELD concat_ws(" ",src(edge), properties($").age, properties($$).name, properties(edge).degree) AS A;

| "player100 42 Tony Parker 95" |
| "player100 42 Manu Ginobili 95" |

extract()

extract() METEF TR RIZEXAT & [ENRANBIFF1F o
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JB7A: extract(sstring>,"<regular_expression>")
- string . BEMNFRH,

« regular_expression : IEMFRAT.

< REIER: list,

il

nebula> MATCH (a:player)-[b:serve]-(c:team{name: "Lakers"}) \
WHERE a.player.age > 45 \
RETURN extract(a.player.name, "\\w+") AS result;

e +
| result |
R +
| ["Shaquille", "0", "Neal"] |
e +

nebula> MATCH (a:player)-[b:serve]-(c:team{name: "Lakers"}) \
WHERE a.player.age > 45 \
RETURN extract(a.player.name, "hello") AS result;

S +
| result |
Sroooosoo +
[0 \
S +

json_extract() B4
json_extract() &5 JSON FRI&RIEHA map 2K,
JB7E: extract(<string>)

. string . IBEFFIE, 7 JSON o

- R[EHEE: map.

&TAtion

- BEI{%#F Bool. Double. Int. String #1 NULL 2514k,

© NSHFRERN LB Map 5RE, MRHBEREN 2 MU L, RETRENZ,

il

nebula> YIELD json_extract('{"a": 1, "b": {}, "c": {"d": true}}') AS result;

4.4.3 NETFFHHREL

&EEH: 202588848
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4.4.4 NE H IR

4.4.4 NE H B A L

NebulaGraph 2 # LA T E HHABT (8] K%L

ERER AR
int now() RIB H i RYIRE HRTETE R,
timestamp timestamp() RIB YRR IR B Y 5B B
date date() RIBHAIRFREIHFTHAR (UTCBYE)
time time() RIBYRIRSURE YF08E (UTC BFED) o
datetime datetime() RIBYRIRSURE Y1 B EAFETE (UTC BYiE]) o
map duration() Fgatial, Bl AR FREER E## T E.
FHAEESN o
Al

nebula> RETURN now(), timestamp(), date(), time(), datetime();

N —— S —— T ——— N — S +

| now() | timestamp() | date() | time() | datetime() |

R R Fommm R it e +

| 1640057560 | 1640057560 | 2021-12-21 | 03:32:40.351000 | 2021-12-21T03:32:40.351000 |

N —— S —— T ——— N — S +

&EEH: 202588848
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4.4.5 Schema K%L

4.4.5 Schema FH3 %L
XS4 NebulaGraph 2359 LEPSEOECES &
Schema HEXBIREL D FRE:

JF 4 nGQL iEA)EH

R4 nGQL iBA)8Y VIELD F wHERE F A B] LUERIN T T BRIER .

e

HTF vertex. edge. vertices. edges. path BFX#F, ERANFTEER AS <alias> IRBRIR A REEREEM. M0
GO FROM "player100" OVER follow YIELD edge AS e; o

ID(VERTEX)
id(vertex) iR[E] 5 1D,
WA id(vertex)
 SREIZEE: F& D HEEFRE—K.
aNLIR

nebula> LOOKUP ON player WHERE player.age > 45 YIELD id(vertex);

| "player144" |
| "player140" |

PROPERTIES(VERTEX)
properties(vertex) iR [E R BIFFE B 1%,
iB7E: properties(vertex)

+ REIZEE: map.
il

nebula> LOOKUP ON player WHERE player.age > 45\
YIELD properties(vertex);

fmcmmmossooccecssss=s0o0 +
properties(VERTEX) |
R et T e -+

|

|

"

| {age: 47, name: "Shaquille 0'Neal"}
| {age: 46, name: "Grant Hill"}

BRUELUERBMSIBRT (50 F0$$) BRERE properties() HHY vertex BERIREN = HIFRE B 4.
o N RNIRBEFIAR A S 3B, 5140 60 FROM "player100” OVER follow reversely VIELD properties($h) AR, $7 #§ player100 X 5o
© $8 RINVIRRGRIE SR,

properties($*) F properties($$) —ARATF c0 iBAIH. BELZEL, EERL o
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4.4.5 Schema %%

&;ﬁtion

FAFRTLGEST properties().<property_name> SRIRENRAVIEE M. BRFENEAXMAIRIVEEREME, FEJ properties() REREIFIAEREN, XFXREK
EitaE,
PROPERTIES(EDGE)
properties(edge) R[EARIFRE B,
JB7%: properties(edge)
+ IR[EZEE: map.
ENLIR

nebula> GO FROM "player100" OVER follow \
YIELD properties(edge);

| {degree: 95} |
| {degree: 95} |

\ﬁrning

F PRI LUET properties(edge) . <property_name> EIREVAMIIEE B IE. BRARBRINERXMARNIKREUEEREME, EJ properties(edge) RENREIOMFIERE
%, XEFEXBREZ IR

TYPE(EDGE)
type(edge) iR[EliAHY Edge typeo
1Bk type(edge)

+ R[EZEA: string,

il

nebula> GO FROM "player100" OVER follow \
YIELD src(edge), dst(edge), type(edge), rank(edge);
+ +

fpmmmmmemomames = +
| src(EDGE) | dst(EDGE) | type(EDGE) | rank(EDGE) |
S — roccosooooooo S occoosonooo +
| "player100" | "player101" | "follow" | 0 |
| "player100" | "player125" | "follow" | 0 |
R ettt e ettt R Fommm e +

SRC(EDGE)
src(edge) IREIOMVECIAS IDo

JBE: src(edge)

- REZEAE: M 1D BREURE—H.
il

nebula> GO FROM "player100" OVER follow \
VIELD src(edge), dst(edge);
R ettt e ettt +
| src(EDGE) | dst(EDGE) |
fromcoscoocooso S +
| "player100" | "player101" |
| "player100" | "player125" |
S — roccosooooooo +
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4.4.5 Schema %%

e

src(edge) #l properties( $" ) BB RABEN RFE, src(edge) IBAERTEEIBEFILIEIAS ID, M properties( $1 ) RNIFRRFA AT REIE, FIO0R

597 60 FROM "player100" H player100 X RHIEIE.

DST(EDGE)
dst(edge) iR[EIAM BRI 1D,
1Bk dst(edge)

- R[EZEAY: F5 1D WEERE—F,
il

nebula> GO FROM "player100" OVER follow \
YIELD src(edge), dst(edge);

[ [ — +

| src(EDGE) | dst(EDGE)
frocooccoccoooo S +
| "player100" | "player101"

| "player100" | "player125"

R ettt e ettt +

e

dst(edge) $aR TR REFHEEFUAIE IS 1D,

RANK(EDGE)
rank(edge) IR[ElIAHY rank,
JB7%: rank(edge)
< IREZEE: int
ENLIR

nebula> GO FROM "player100" OVER follow \
VIELD src(edge), dst(edge), rank(edge);
+.

{rocooccoocoooo e +

| src(EDGE) | dst(EDGE) | rank(EDGE)

R ettt e ittt e et +

| "player100" | "player101" | 0 |

| "player100" | "player125" | 0 |
osooosoosoos +

VERTEX

vertex REMMES. BIEFR ID. Tag. BMEME. FEM AS <alias> IREFBo

IBIE: vertex

Tl
nebula> LOOKUP ON player WHERE player.age > 45 YIELD vertex AS v;
_________________________________ o
v \
______________________ +

+
\
e
| ("player144" :player{age: 47, name: "Shaquille 0'Neal"}) |
| ("player140" :player{age: 46, name: "Grant Hill"})

RELINMES. B1F Edge type. #2IA= ID. BEYS ID. rank. BUME. FER AS <alias> RERR.

BE edge
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il
nebula> GO FROM "player100" OVER follow YIELD edge AS e;
R et T T +
| e \
flmccmmossoocccessesssaoonoooooocoees s e o s s o soooaasos +

| [:follow "player100"->"player101" @0 {degree: 95}] |
| [:follow "player100"->"player125" @0 {degree: 95}] |

VERTICES

vertices REIFEFHNRIER, #FEER o
EDGES

edges REIFEIFMANESR, FEER 0
PATH

path REIREZES. #ESR o

openCypher #7115 6)iE A

openCypher FEATEAHY RETURN F1 WHERE FEJ R A] LU0 T/ T BRIR R
IDQ)

id() R[El= 1D,

WA id(<vertex>)

- IR[EIZEE!: MR D BEEMRIE—

il

nebula> MATCH (v:player) RETURN id(v);

| "player129" |
| "player115" |
| "player106" |
| "player102" |

TAGS() FILABELS()
tags() #Mlabels() i [E1= A Tago
iB3%: tags(<vertex>) . labels(<vertex>)
< REIEE: list
il

nebula> MATCH (v) WHERE id(v) == "player100" \
RETURN tags(v);

TS — +
| tags(v) |
e +
| ["player"] |
TS — +

PROPERTIES()
properties() ;R E R EBRIFAEE M,
iB3%: properties(<vertex_or_edge>)
- JREZFER: map.

)
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nebula> MATCH (v:player)-[e:follow]-() RETURN properties(v),properties(e);

F o e i +

| properties(v) | properties(e)

St T +

| {age: 31, name: "Stephen Curry"} | {degree: 90}

| {age: 47, name: "Shaquille 0'Neal"} | {degree: 100}

| {age: 34, name: "LeBron James"} | {degree: 13}
TYPE()

type() iR[EiA89 Edge type.
JBIE: type(<edge>)

- JREIZEE: string.
ENLIR

nebula> MATCH (v:player{name:"Tim Duncan"})-[e]->() \
RETURN type(e);

serve"
| "follow" |
| "follow" |

TYPEID()
typeid() ;R[EIA8Y Edge type BIIER ID 18, BILUAIESKFIETA M,
B typeid(<edge>)
< IREZEE: int
il

nebula> MATCH (v:player)-[e:follow]-(v2) RETURN e,typeid(e), \
CASE WHEN typeid(e) > 0 \
THEN "IEM" ELSE "KM" END AS direction \

LIMIT 5;

e dhomemome e e o s +

| e | typeid(e) | direction

B et T e ettt S ettt +
:follow "player127"->"player114" @0 {degree: 90 5 ]
[:follow "pL sl i { il "Ef"
:follow "player127"->"player148" @0 {degree: 7 5 ]
[:follow "pl 27>l " @0 {d 0}] "Efg"
:follow "player ->"player @0 {degree: - ]
[:follow "player148"->"player127" @0 {d 80}] 5 "RE"
:follow "player147"->"player136" @0 {degree: 90 5 ]
[:fol Llow "pL sl " {d il "ER"
:follow "player136"->"player147" @0 {degree: 90 -5 ]
[:follow "pL sl N { Il "R

e dhomemome e e o s +

src() IR[EIAATEEIA S 1D,

JBE. src(<edge>)

< REZEE: FE D BREURE B,
aNLIR

nebula> MATCH ()-[e]->(v:player{name:"Tim Duncan"}) \
RETURN src(e);

| "player125" |
| "player113" |
| "player102" |

DST()

dst() IREAAR BRI 1D,
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Bk dst(<edge>)
- R[EZEA: FS 1D BRI —.
il

nebula> MATCH (v:player{name:"Tim Duncan"})-[e]->() \
RETURN dst(e);

| "team204" |
| "player101" |
| "player125" |

STARTNODE()
startNode() IRER—REREHREEHRIERES, €3S ID. Tag.
JB7A: startNode(<path>)

NLR

nebula> MATCH p = (a :player {name : "Tim Duncan"})-[r:serve]-(t) \
RETURN startNode(p);

 ,— +

| startNode(p)

S mmEE S C oS e E S S S E S mE S TS CCEC o e E e C o S oSS S o DT oo +

| ("player100" :player{age: 42, name: "Tim Duncan"}) |

e +
ENDNODE()

endNode() IREX—%XBFHREENENSES, BIESID. Tag.
JB7A:  endNode(<path>)
Pl

nebula> MATCH p = (a :player {name : "Tim Duncan"})-[r:serve]-(t) \
RETURN endNode(p) ;

S — +
| endNode(p)
SRS — +
| ("team204" :team{name: "Spurs"}) |
S — +
RANK()
rank() iR [EAAY ranks,

JB7A: rank(<edge>)
+ IR[EEE: int
il

nebula> MATCH (v:player{name:"Tim Duncan"})-[e]->() \
RETURN rank(e);

fromoosmoeo +
| rank(e) |
E—— +
|0 \
|0 \
|0 \
E—— +

BEME.

BIEME,

4.4.5 Schema %%

RIGEH: 20258848
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4.4.6 5| FHEL

A48 NebulaGraph Z3F95IR (List) FRER, B FIFREKEIERE nGQL IBAF openCypher AR IBBHANE AR,

R

- I SQL—#, nGQLFFRIZRS| (IE) M1FH. BR CEBESHFHERIIZM 0 FIE.

i

RANGE()
range() REHEEEHCEE [start,end] REIEF KHFIR,
3B range(start, end [, step])
. step: IS, TR, BINA 1.

« IR[EZEB: ist,

NLIR
nebula> RETURN range(1,9,2);
focoocooooooocooso +
| range(1,9,2) |
oo e +
| [1,3,5 7,9 |
focoocooooooocooso +
REVERSE()

reverse() IREFRFIREFHTIHHHTIR,
WA reverse(<list>)

- REIZEA: listo

il

nebula> WITH [NULL, 4923, 'abc', 521, 487] AS ids \
RETURN reverse(ids);

S ey +

| reverse(ids) |

SR +

| [487, 521, "abc", 4923, __NULL__] |

S ey +
TAIL()

tail() REIFE&RFIRE— N TRIIIR.
WBE: tail(<list>)

+ IREEA: list,

Nk

nebula> WITH [NULL, 4923, 'abc', 521, 487] AS ids \
RETURN tail(ids);

1 S +

| tail(ids)

S —— +

| [4923, "abc", 521, 487] |

1 S +
HEAD()

head() REIFIRMNE—TTE.
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B head(<list>)
- R[EIEE: 5EFIRANTERLEEER,
il

nebula> WITH [NULL, 4923, 'abc', 521, 487] AS ids \
RETURN head(ids);

ST —— +
| head(ids) |
T — +
| _NULL__ |
ST —— +
LAST()

last() ;BEIFIRMRE— TR,

BE: last(<list>)

- BEIRE: 5RFIRNITTRERMER,
aNLIR

nebula> WITH [NULL, 4923, 'abc', 521, 487] AS ids \
RETURN last(ids);

T +
| last(ids) |
T — +
| 487 |
ST —— +

REDUCE()

4.4.6 JIFHEL

reduce() BREXENMATFFIRPHITE, ARMNEMBPOILFIERRIM, RERLEAZRER, ZRHBFBEHAETIRPHE I TR, e ki
ITREXHMBMBHOLAERIM, BRNERFETRMBP. XMREEMFTREHEIIES (W0 Lisp M Scala) F89 fold 5 reduce 7%

\I,’:enCypher RAM

£ openCypher #1, reduce() EREUEBEN. nGQL AT Cypher 7 NSEIR reduce() ERI¥L,

3B reduce(<accumulator> = <initial>, <variable> IN <list> | <expression>)

+ accunulator : TEIBATIRNFERMLEE,

initial : 79 accumulator 3RIEVIBENTRIARN K E,

variable : AFIRSIN—NEE, RECERFIRFHMWNTE,

list © FURFIREIAT,

expression | ZFATEHFIRPHNENTRIEIT R, FIBLERRME accunulator o

IREZEE: BURTIRMEMNSE, URFREXHIEN
NN

nebula> RETURN reduce(totalNum = -4 * 5, n IN [1, 2] | totalNum + n * 2) AS r;

nebula> MATCH p = (n:player{name:"LeBron James"})<-[:follow]-(m) \
RETURN nodes(p)[0].player.age AS srcl, nodes(p)[1].player.age AS dst2, \
reduce(totalAge = 100, n IN nodes(p) | totalAge + n.player.age) AS sum;

E e fhocoos +

| srcl | dst2 | sum |

oo frmmoce Hommen +

| 34 |31 | 165

|34 |29 | 163 ]

| 34 |33 | 167
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4.4.6 JIFHEL

nebula> LOOKUP ON player WHERE player.name == "Tony Parker" YIELD id(vertex) AS VertexID \
| GO FROM $-.VertexID over follow \
WHERE properties(edge).degree != reduce(totalNum = 5, n IN range(1, 3) | properties($$).age + totalNum + n) \
YIELD properties($$).name AS id, properties($$).age AS age, properties(edge).degree AS degree;

R e e T N R i +
| id | age | degree |
e +ommee T — +
| "Tim Duncan" | 42 | 95 |
| "LaMarcus Aldridge" | 33 | 90 |
| "Manu GinobiLi" | 41 | 95 |
e +ommee T — +

Ji4 nGQL EAIIE
KEYS()
keys() IREI—1M5IR, BEFHAERANS. BNMEREM.
B keys({vertex | edge})
< REIZER: listo
il

nebula> LOOKUP ON player \
WHERE player.age > 45\
VIELD keys(vertex);

| ["age", "name"] |
| ["age", "name"] |

LABELS()
labels() iIR[E] =Y Tag FlIZRo
HBIE: labels(verte)
< IREZEE: list
il

nebula> FETCH PROP ON * "player101", "player102", "team204" \
YIELD labels(vertex);

e +
| Llabels(VERTEX) |
Srosooosooosoosoos +
| ["player"] |
| ["player"] |
| ["team"] |
Srosooosooosoosoos +

openCypher 3245 A)iE H
KEYS()
keys() ERE—1M5IR, BEFREERNSR. WHMSHFREEL.
B keys(<vertex_or_edge>)
- IR[EIZEL: list,
il

nebula> MATCH (v:player{name:"Tim Duncan"})-[e]->() \
RETURN keys(e);

| ["end_year", "start_year"] |
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4.4.6 JIFHEL

| ["degree"]
| ["degree"] |

LABELS()
labels() iIR[E| B9 Tag FlIZRo
JBIE:  labels(<vertex>)
< IREER: list
il

nebula> MATCH (v)-[e:serve]->() \
WHERE id(v)=="player100" \
RETURN Llabels(v);

NODES()
nodes() IREIEEFEHFIE ANYIR, SIESID. Tag. BHME,
A nodes(<path>)

+ REIZEE: list,

Tl

nebula> MATCH p=(v:player{name:"Tim Duncan"})-->(v2) \
RETURN nodes(p);

B T +
| nodes(p) |
e +
| [("player100" :player{age: 42, name: "Tim Duncan"}), ("team204" :team{name: "Spurs"})] |
| [("player100" :player{age: 42, name: "Tim Duncan"}), ("playerl01" :player{age: 36, name: "Tony Parker"})]

| [("player100" :player{age: 42, name: "Tim Duncan"}), ("player125" :player{age: 41, name: "Manu Ginobili"})]
e +

RELATIONSHIPS()
relationships() ;R EIERZ A X RHFIR,
£ relationships(<path>)
< REIEE: listo
il

nebula> MATCH p=(v:player{name:"Tim Duncan"})-->(v2) \
RETURN relationships(p);

BB - D +
| relationships(p) |
s Sy +
| [[:serve "player100"->"team204" @0 {end_year: 2016, start_year: 1997}]] |
| [[:follow "player100"->"player101" @0 {degree: 95}]]

| [[:follow "player100"->"player125" @0 {degree: 95}]]

s Sy +

&EEH: 202588848
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4.4.7 RAVEEHR K EL
ARS8 NebulaGraph SZHFRYIEBYFRIR R 24,

toBoolean()

toBoolean() HF R REENHR.
iB7E: toBoolean(<value>)

+ R[EER: bool,

ENLR

nebula> UNWIND [true, false, 'true', 'false', NULL] AS b \
RETURN toBoolean(b) AS b;

fpmmmmmmooen +
['b \
S +
| true |
| false |
| true |
| false
| _NULL__ |
fpmmmmmmomen +
toFloat()

toFloat() KB FRF R NTF 2.
JB7A: toFloat(<value>)

- JR[EEE: float,

il

nebula> RETURN toFloat(1l), toFloat('1.3'), toFloat('le3'), toFloat('not a number');
S — Droccoscoooooooooc S — S S S — +

| toFloat(1) | toFloat("1.3") | toFloat("1e3") | toFloat("not a number")
focooosooscos dhecocccooooooosos e e +

| 1.0 | 1.3 | 1000.0 | __NULL |
S — Droccoscoooooooooc S — S S S — +

toString()

toString() BERIEE IR B EUBRIR N FTRBXE,
B toString(<value>)

- IREEEY: string,

il
nebula> RETURN toString(9669) AS int2str, toString(null) AS null2str;
Srommmomees e +
| int2str | null2str |
Soooooooos frocoooccoos +
| "9669" | __NULL__ |
Srommmomees e +
tointeger()

tolnteger() ¥ Z R F T RFIRNEL
JB7%: tolnteger(<value>)

- JR[EIZEE: int,
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4.4.7 REUEEHEREL

il
nebula> RETURN toInteger(1), toInteger('l'), toInteger('le3'), toInteger('not a number');
+. B it R e LT F o e +
| toInteger(1l) | toInteger("1") | toInteger("le3") | toInteger("not a number")
+. S
|1 1
+. R T

toSet()

toSet() FFIRFAEAERNESR.
A toSet(<value>)

< REIZEE: seto

Pl

nebula> RETURN toSet(list[1,2,3,1,2]) AS List2set;

hash()

hash() REIZSHHREE, ESHIURET. FHH. IR RME. NULL FXENE, HETEERAXLELBNRAR.
hash() BRIEREF MurmurHash2 8%, #F (seed) 79 oxc70f6907UL » AR AILATE hEEFEBRRE,

£ Java FRGIEAA AT
MurmurHash2.hash64("to_be_hashed".getBytes(),"to_be_hashed".getBytes().length, 0xc70f6907)

JB7%: hash(sstring>)

+ IRERER: int,

NN

nebula> RETURN hash("abcde");
e

| hash("abcde")

T — +
| hash(NULL) |
R +
| -1 |
T — +

nebula> YIELD hash(toLower("HELLO NEBULA"));
+

e
| hash(toLower("HELLO NEBULA")) |
O +
| -8481157362655072082 |
SRS — +

RIGEH: 20258848
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https://github.com/vesoft-inc/nebula/blob/master/src/common/base/MurmurHash2.h
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4.4.8 FitFREAEE

4.4.8 F A AL

A48 NebulaGraph 259 HRIAT R %L

CASE
CASE AT EAFRMRTIEES, F openCypher —#¥, nGQL IRMHEPMAZIINAY casE KA. ERAZAFERAZ.

CASE RIXRKBAFAEERY, HEBRE—NEHRELRREESEN, RARRELER, NMERNHEEAEYS, H@Ed (st FAREIER, NRE
ELSE FAIBRHEBEMMEHE, MRE NLL o

SIS
- iEE

CASE <comparer>
WHEN <value> THEN <result>

[WHEN ...]
[ELSE <default>]
END

&Jtion

CASE RIATL—EEF enp 452,

B BieA
comparer TS5 value #THERBIBEREGTURIER,
value 0 comparer FATLLEY, WNRITAD, NIFHRBLLFMH.
result Y15 value ITER comparer , MR[ENZ result o
default WMREBFMLE, WRENZ default o

-

nebula> RETURN \
CASE 243 \
WHEN 4 THEN 0 \
WHEN 5 THEN 1\

ELSE -1 \
END \
AS result;
S +
| result |
S +
[1 \
S +

nebula> GO FROM "player100" OVER follow \
VIELD properties($$).name AS Name, \
CASE properties($$).age > 35 \
WHEN true THEN "Yes" \
WHEN false THEN "No" \

ELSE "Nah" \

END \

AS Age_above_35;
Trooooccocoooocooc S S +
| Name | Age_above_35
S e S S +
| "Tony Parker" | "Yes"
| "Manu Ginobili" | "Yes"
S e e +
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4.4.8 F{FFREAEE

CASE
WHEN <condition> THEN <result>
TWHEN ...]
[ELSE <default>]
END
S8 WA
condition YR condition 9 true, RRHTEULEM
result condition 79 true, MER[ENLL result o
default NGB HRME, MIREIZ default o
-

nebula> YIELD \
CASE WHEN 4 > 5 THEN 0 \
WHEN 3+4==T7 THEN 1 \

ELSE 2 \
END \
AS result;
fooooooos +
| result |
ST —— +
|1 \
fooooooos +

nebula> MATCH (v:player) WHERE v.player.age > 30 \
RETURN v.player.name AS Name, \

CASE \

WHEN v.player.name STARTS WITH "T" THEN "Yes" \

ELSE "No" \

END \

AS Starts_with_T;
Sroooocooconooncoscooas S +
| Name | Starts_with_T
e S +
| "Tim Duncan" | "Yes"
| "LaMarcus Aldridge" | "No"
| "Tony Parker" | "Yes"
e S +

7 BT R E AR = X 1)
ATEPRAEEEAMERALRX, BREETHRENNER. BESRATRA:

nebula> GO FROM "player100" OVER follow \
VIELD properties($$).name AS Name, properties($$).age AS Age, \
CASE properties($S).age \
WHEN properties($$).age > 35 THEN "Yes" \

ELSE "No" \

END \

AS Age_above_35;
Sroooccocoooocooc T S +
| Name | Age | Age_above_35
S tommm T S +
| "Tony Parker" | 36 | "No"
| "Manu Ginobili" | 41 | "No" |
S e Hrooooo T ——— +

THIEB A LUREL KT 35 Bt ves . BREEWMEER, F/9 36 BIHENANZ oo
XEEANEIEER T BRF IR (ASE RIAT, LELRITRZ $5.player.age H $$.player.age > 35, HFHEHT 36 BY:
- $S.player.age BIE T 36 , FUIBEEA into

+ $$.player.age > 35 B9{EI true , $XIESELH boolean,

XSRS R ALED, FARERM, BELRE Noo

coalesce()

coalesce() REIFFIERARNFE —TETTE.
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4.4.8 FAFFREAEE

iB7E: coalesce(<expression_1>[,<expression_2>...])
- REIRE: 5ETREEER.
il

nebula> RETURN coalesce(null,[1,2,3]) as result;

focomccces +
| result |
p R E— +
| _NULL__ |
fomcomcoces +
wEEH: 202588848
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4.4.9 TEIH AL

4.4.9 15 1F AL
IBIRIRE 2R (G true BY, false , @& AT WHERE FA)H,

NebulaGraph Z#F A TFiBiREE

KR A

exists|() NSHEENRBMER. LRRFPFE, WiRE] true , BNLRME] false o

any() INSREEMIFEER FHIRPNEL— R, MERE true , FNRE false o
all() MREERIBDERTFIRTNES N TR, MWEE true , TNERME false o
none() MREERIBRRER FHIRFERM—DTE, WRE] true , FNLERE false o
single() NFEEMFEATIIRPHE——DTER, WERE true , FNRME false o

e

WRFIRAT, HEFIRDNFAETREAZT, WLEE NULL

g.npatibility

£ openCypher FREX T EE exists() , EMLDREKH T RIATI,

%

<predicate>(<variable> IN <list> WHERE <condition>)

il

nebula> RETURN any(n IN [1, 2, 3, 4, 5, NULL] \
WHERE n > 2) AS r;

fromooeo +
[r |
Fommmm o +
| true |
fromooeo +

nebula> RETURN single(n IN range(l, 5) \
WHERE n == 3) AS r;

fromooeo +
[r |
Fommmm o +
| true |
fromooeo +

nebula> RETURN none(n IN range(1, 3) \
WHERE n == 0) AS r;

nebula> WITH [1, 2, 3, 4, 5, NULL] AS a \
RETURN any(n IN a WHERE n > 2);

S +
| any(n IN a WHERE (n>2)) |
R e E L LT +
| true

S +

nebula> MATCH p = (n:player{name:"LeBron James"})<-[:follow]-(m) \
RETURN nodes(p)[0].player.name AS nl, nodes(p)[1].player.name AS n2, \
all(n IN nodes(p) WHERE n.player.name NOT STARTS WITH "D") AS b;

| "LeBron James" | "Danny Green" | false
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4.4.9 TEIH AL

"LeBron James" | "Dejounte Murray" | false |

[ |

| "LeBron James" | "Chris Paul" | true |
| "LeBron James" | "Kyrie Irving" | true |
| "LeBron James" | "Carmelo Anthony" | true |
| "LeBron James" | "Dwyane Wade" | false |
+ SO, V- —— +

nebula> MATCH p = (n:player{name:"LeBron James"})-[:follow]->(m) \
RETURN single(n IN nodes(p) WHERE n.player.age > 40) AS b;

nebula> MATCH (n:player) \
RETURN exists(n.player.id), n IS NOT NULL;
S + +
| exists(n.player.id) | n IS NOT NULL |
oo emeeeees + +
| false | true |

nebula> MATCH (n:player) \
WHERE exists(n['name']) \
RETURN n;

("player105" :player{ag
("player109" :player{age:
IC

"Danny Green"})
"Tiago Splitter"})
: "David West"})

o
[
3
[
[
I

"player111" :player{age:

REEH: 202568848
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4.4.10 geo %L

geo AT EMMIZT(E (GEOGRAPHY) ¥UBXBRMERXM EHRITERME.

KT IR R EREL R R RIES R o
BN
ERIZK R[EKE
ST_Point(longitude, latitude) GEOGRAPHY
ST_GeogFromText(wkt_string) GEOGRAPHY
ST_ASText(geography) STRING
ST_Centroid(geography) GEOGRAPHY
ST_ISValid(geography) BOOL
ST_Intersects(geography_1, geography_2) BOOL
ST_Covers(geography_1, geography_2) BOOL
ST_CoveredBy(geography_1, geography_2) BOOL
ST_DWithin(geography_1, geography_2, BOOL
distance)
ST_Distance(geography_1, geography_2) FLOAT
S2_CellldFromPoint(point_geography) INT
S2_CoveringCelllds(geography) ARRAY<INT64>
ZN |

nebula> RETURN ST_ASText(ST_Point(1,1));

| ST_ASText(ST_Point(1,1) |

|eomtant ‘

fmccccccccccccossooooooooooooooooooecocess +
| ST_ASText(ST_GeogFromText("POINT(3 8)")) |
e S S +
| "POINT(3 8)" |
e +

0 S S S +
| ST_ASTEXT(ST_Centroid(ST_GeogFromText("LineString(0 1,1 0)"))) |
B e e e e e +
| "POINT(0.5000380800773782 0.5000190382261059)" |
0 S S S +

Y e +
| ST_ISValid(ST_GeogFromText("POINT(3 8)")) |
L +
| true |
Y e +
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L]

tIEEE— AR E,

R[E 5% NB WKT FF BB 2R GEOGRAPHY,
iR[E)fE \E GEOGRAPHY B9 WKT 758520

LA 25 GEOGRAPHY HFZ iR [Elf% NI GEOGRAPHY BIFir
IR [E]% N\ GEOGRAPHY 2&HE,

IR[ElE NBIF GEOGRAPHY BE B X &,

iR[E geography_1 2&E5EEEE geography_ 2. %18 geography 2 F
RENITF geography_1 9M5BB9s=, iR[E] True,

iR[E] geography 2 &2 EE geography_1. 1R geography_1
FBEALTF geography_2 FMEBEYS, IR[E] Trueo

1R geography_1 FEMVEHE PR geography_2 M —RBIEES
INFIRETF distance B8 (LKARML) IBEMERS, MERE True,

REIFEMIE= GEOGRAPHY ZEJMIERAEEER (LUKAWELL)
IR[EIEE S GEOGRAPHY B9 IDo

IR[EI7E & N\BY GEOGRAPHY B9 S2 87t ID Hy%kE,

2023 Vesoft Inc.


https://s2geometry.io/devguide/s2cell_hierarchy

4.4.10 geo BT

| ST_Covers(ST_GeogFromText("POLYGON((0 0,10 0,10 10,0 10,0 0))"),ST_Point(1,2)) |

e e e e e e

RIGEH: 20258848
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4.5 JEHEIER

4.5 EifEH]

4.5.1 NebulaGraph 718 7E f)#f ift

X748 NebulaGraph BBRHEREON ERELETNER TR

:b,f%

NebulaGraph F¥UEASMBMNERFE. §MRAIUE 0 REMTE (Tag) ; SFBEENE—MLLE (Edge Type) o HEEXRAIEBLIK
BRI, DR E IORRB LR NEL. FEIN, ATLUETIEERRERINEERRETHIERE. EZER, H30L

Hlll'

o

ELIEOPIES

NebulaGraph Bz OEIBBARI DA

FETCH PROP ON F1 LOOKUP ON BB I FERIBVEUEZ A, 0 Al maTcH BFEERMEOFIEILUERET; FIND PATH 1 GET SUBGRAPH B FEIUBHIERZZ8F0
FEZEM; sHow AFREEUBEENTTEIRE S

FE R 5
FETCH PROP ON
% BTREUEE AsinmE.
2. BXMEMKARID A D, HARRINEREM.
BiER:
BB REHAA 1D,
WERIEE RN B AR R sl
« £ VIELD FAiEERERE .
il

FETCH PROP ON player pLayerlOO YIELD propertles(vertex)

!

| O RESE player TAG FFAERHE

|

| | S, M "player100" 3X/NIKER

|

o FKEY player XA TAG FHIEME
BLER, BFENL °

LOOKUP ON

% BFETRSIE®RTHIA D,
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= RIEBMEER AL 1D,
BiRA:
© WEBISE R E IR SInZEE,
- {EH/ VIELD FAEEREIR 1D,

NLIR
LOOKUP ON player WHERE player.name == "Tony Parker" YIELD id(vertex);
\ \
\ \
\ - EEEEIEM VID
\

e SRR MREMYE name BIE

o IRIBSEY TAG player &if

B%: BTFETOENSSTERRD, RERLOEIRR. UHETRNES. FTLUEEBHIAE. MH%EE, BB,

= ERNEER, HWIEEN R BRARE.

BiRA:
- g5 (67 F0 8¢ ) RR[EIEEIE R BRRBIB M, 5190 VIELD $7.player.name o

4.5.1 NebulaGraph & Ak

 E5R0 N properties($h) F properties(ss) FoR MR BMRHIFIEREN; HETRATIEEREMER, FROIEEENE, 90 VIEwD

properties($").name o

- &5 src(edge) F dst(edge) SRIRELIAAIICIA R B4R 1D, B340 YIELD src(edge) o

)
GO 3 STEPS FROM "player102" OVER follow YIELD dst(edge);
----- oo ==dboonaoos Atecee B e
\
|

% BFRITERN CEEEM.
5 EFMEEACERNER, NSRBI EERNSMBLAS.
BEEA:
MATCH i&4)3 %A OpenCypher fiE7%, (BERE—LEER:
- EA = RIXBEHITHARE =, BI%0 WHERE player.name == "Tony Parker” o
- SIFASMEER, FEIEE SRR, %0 VIELD player.nane o
« I8 WHERE id(v) == "playerl00" ¥&iHo
+ WER RETURN FAIFEEREIFE S

AN
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4.5.1 NebulaGraph #if] i Ak

MATCH (v:player{name:"Tim Duncan"})--(v2:player) \
RETURN v2.player.name AS Name;

BEER, BEER o

FIND PATH

% BTFEeLEER-MBERRZBNRERE; HEDTIREPHSMLNEERER.
R BERTRZENFIERRE.

YBA: WFERA VIELD FAIEEIRES R,

NN
FIND SHORTEST PATH FROM "player102" TO "team204" OVER * YIELD path AS p;
e foccce 0 coooooo fococcoccoss==oos oo fhom ceeo o
| | | |
| | | |
| | \ R EEEER p 3
| | \
| | S Gl AR R
| |
| |
| F S — AR, L5 VID
|
. ERBERE
BLER, BER °
GET SUBGRAPH

B REGERBERMNEN—H2; TNFETNSMLNEL.

8. HMENSBEMRFEXENEZERH, HINRREMANTRNEFE, HERRENKENZBMLE,
REA: UAHER VIEL FAEEEEIS .
il

GET SUBGRAPH 5 STEPS FROM "player101" YIELD VERTICES AS nodes, EDGES AS relationships;

ASTEEEEE M "player101" FiaHi&k femosmsssoss REFRBNR. &
T KX 5 HHIRER
BEER, BEENL o
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SHOwW

4.5.1 NebulaGraph & Ak

SHOW iEA T ERFREEIBEENTHRIEEE, MARRETRIEHEEHIEEPHLIFHIENDS. XEEMEERTETWRIBENSHMNEE, W0
BUENETE. 7%, BB, R5|%

=)

HAHER

NebulaGraph HWZE@EG I UAEEHER, ULNESF#NEM,

EGEAPNFIBFERNER, FENRERRESR, HEA

Bo HEEN

il

)

EE
SHOW CHARSET
SHOW COLLATION

SHOW CREATE SPACE <space_name>

SHOW CREATE {TAG <tag_name>
EDGE <edge_name>}

SHOW HOSTS [GRAPH | STORAGE |
META]

SHOW {TAG | EDGE} INDEX STATUS

SHOW {TAG | EDGE} INDEXES

SHOW PARTS [<part_id>]

SHOW ROLES IN <space_name>

SHOW SNAPSHOTS
SHOW SPACES

SHOW STATS

SHOW TAGS | EDGES
SHOW USERS
SHOW SESSIONS

SHOW SESSION <Session_Id>

SHOW [ALL] QUERIES

SHOW META LEADER

nebula> GO FROM "player100" OVER follow \
YIELD dst(edge) AS dstid, properties($$).name AS Name | \
GO FROM $-.dstid OVER follow YIELD dst(edge);

| "player100" |

il
SHOW CHARSET
SHOW COLLATION

SHOW CREATE SPACE
basketballplayer

SHOW CREATE TAG player

SHOW HOSTS
SHOW HOSTS GRAPH

SHOW TAG INDEX STATUS

SHOW TAG INDEXES

SHOW PARTS

SHOW ROLES in
basketballplayer

SHOW SNAPSHOTS
SHOW SPACES

SHOW STATS

SHOW TAGS « SHOW EDGES
SHOW USERS
SHOW SESSIONS

SHOW SESSION
1623304491050858

SHOW QUERIES

SHOW META LEADER

BiA
BRARINFENE.
B HHEIATHEE AN,

BTiEEETENEIRIE.

ERIEE Tag/Edge type IR AEEE,

£/R Graph. Storage. Meta RS EHE
Bl HRAfER.

ERRERIINEIRTS, UEREEER
SI=EMI.

HI|tH HRTEZ=EARIFRE Tag 1 Edge type
(BERMY) ME5l.

BTEZEREESAHEDAER.
BERAESLARNABER.

BTABERRER.
ETRIENETE,

BB sTATS (RLERNBE=ESITHE
B

ERHRIE=EINAIFRE Tag/Edge type.
ETAPER.

ETFERIEES.

BERIE ID #HITEE,

& E 4T Session FIEFEHRITHZIERE
B

BRHa Meta 8% leader 52,

FRET—IFER, ARET—NFEEPER §- 5IFRERN5
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| "player102" |
| "player125" |
| "player100" |

4.5.1 NebulaGraph & At

EEF | {OEATF nGQL, F&EMTF OpenCypher iEf), BIFREETE MATCH IBAHEAEER. INRFZEA MATCH IBA#HITESEIE, BJUER

WITH F4,
il

nebula> MATCH (v:player)-->(v2:player) \
WITH DISTINCT v2 AS v2, v2.player.age AS Age \
ORDER BY Age \
WHERE Age<25 \
RETURN v2.player.name AS Name, Age;

S L +
| Name | Age |
fromcosccccoosoessssooao +ommee +
| "Luka Doncic" | 20 |
| "Ben Simmons" | 22 |
| "Kristaps Porzingis" | 23 |
fromcosccccoosoessssooao +ommee +

HEZER

+ nGQL fEiFR%IE
* nGQLiBABLE

REEH: 202568848
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https://www.siwei.io/ngql-tutorial/

4.5.2 MATCH

4.5.2 MATCH

WATCH B IR METIER (Pattern) IMECRYIEZRINEE, HBEEX—PREMER, RWTE NebulaGraph EHSELAHEE, F0RDITARRN
iR, PR RETURN FAREMERNLERIRE,

ERXH, BIVEERER BOMIRE RS SRIER MATCH BaRYER.

%
NATCH BN AARR T HMEE® (W00 0 Lookup ) BRREN. EHITERR, WATH IEDERNRERERE , REERAUEE
I, EBFEEER,

MATCH AR E ARSI IN T -
MATCH <pattern> [<clause_1>] RETURN <output> [<clause_2>];

* pattern : WATCH IBAXFRE—PHZMER, EMERZEBRESGES () 73R BI80 (a)-[1->(b),(c)-[1->(d) - Pattern FIFABEFIES L

o

* clause_1 : 25 WHERE. WITH. UNWIND . OPTIONAL MATCH ¥4, tAEJLAfEFE MATCH fERFH,
+ output ;| EXBEIROFHLERNTIRETR. IR A IRBTIRNFIE,

* clause_2 : SZ#F ORDER BY . LIMIT FHlo

- M350 hRASFIE, W IBAZFERANE, IERMEAERRSISEDRRGNBER TIBHER SRR, FIZFIRRAHR, MATCH BEERELER
TRERAERITEINEFTEMA LT REGHERME,
- M 3.0.0 [RAFFA, ATXFIARE Tag HEM, REIBMRURFIMETE Tag BFFo BIM RETURN @8> <BiE2> B RETURN <EB%>. <Tagd>. <BiHH> o

i AU

- REBRHITEREE, BAXTRSHE TR, HFEMNREETE2REBRNERRE, TRESSBETRELK, KA IRE. BiUER
BETIERHERIETE Tag. WEBMZ, A0 MATCH (v:player) RETURN v.player.name AS Name iBAJHFAY v:player Fl v.player.name o

- A]7) Tag. Edgetype 3% Tag. Edgetype MENBMLIRERS], MIRSEAMEE. F1W0, AFBILIN player Tag BIEESI, &N player Tag By
name BHERIEERS|, BXRSINEARERED, EEN o

- Bl MATCH I5A T AT WEIREL,

fi A

JUAGY
BRANE—ESHERAEEXEERTTRAPHR. 50 (v) o

# [CEELEZEPNER 3 M=
nebula> MATCH (v) \
RETURN v \

| ("player102" :player{age: 33, name: "LaMarcus Aldridge"}) |
| ("player106" :player{age: 25, name: "Kyle Anderson"})
| ("player115" :player{age: 40, name: "Kobe Bryant"})
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4.5.2 MATCH

TLHE TAG

giﬁ&ﬂ:i@ri

£ NebulaGraph 3.0.0 Z#i, ILAD Tag BYHIIRE Tag ZFER5IHE Tag WENBHEBE RS, T, BRFEEETZ Tag 1T mTcH B8, M
NebulaGraph 3.0.0 Ff#&, LD Tag RIARBIZEZRS|, BFEER LT BRHEMLERSE. M NebulaGraph 3.5.0 FFia, WATCH BEZiseREME, £H
$) Tag B Tag BIENBMCIERS], HEMEA LINT REISHSEREE, BIEHAIT WATCH B4,

BREIUTEREMA :<tag_nane> RMEINHR] Tag.

# [CERSEZEHFRE Tag A player B
nebula> MATCH (v:player) \
RETURN v;

("player102" :player{age: 33, name: "LaMarcus Aldridge"}) |
("player106" :player{age: 25, name: "Kyle Anderson"}) |
("player115" :player{age: 40, name: "Kobe Bryant"}) |

FELRAELS Tagm, AJUAEXES () o

# BZEE name BIEAN age BMM Tag actor,

nebula> CREATE TAG actor (name string, age int);

# A Tag actor T playerl00,

nebula> INSERT VERTEX actor(name, age) VALUES "player100":("Tim Duncan", 42);
# [TEC Tag 79 player #1 actor Mg,

nebula> MATCH (v:player:actor) \

RETURN v;
R e e T T +
[ v |
T +
| ("player100" :actor{age: 42, name: "Tim Duncan"} :player{age: 42, name: "Tim Duncan"}) |
R e e T T +

TURE S AR
P EIATE Tag B9ATMIA {<prop_name>: <prop_value>} REHH R AIEME,

# {EFAEMY name ¥E3RITAZHISo
nebula> MATCH (v:player{name:"Tim Duncan"}) \

RETURN v;
S S +
| v
R et T T +
| ("player100" :player{age: 42, name: "Tim Duncan"}) |
S S +

{5578 WHERE FAJtE AT LASEHLARRI AO4& 1 -
# BB player, %FH Tim Duncan Mg
nebula> MATCH (v:player) \

WHERE v.player.name == "Tim Duncan" \

RETURN v;
S S +
| v
R et T +
| ("player100" :player{age: 42, name: "Tim Duncan"}) |
S S +

\IienCypher RAM

7£ openCypher9 /1, =ZiEEEER, EnGQLH, =ZREEER, - EREEEN.

{6 A3 WHERE FB) L& ILED VB 1o

# CEEMFPEST Tin Duncan B,

nebula> MATCH (v) \
WITH v, properties(v) as props, keys(properties(v)) as kk \
WHERE [i in kk where props[i] == "Tim Duncan"] \
RETURN v;
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| ("player100" :player{age: 42, name: "Tim Duncan"}) |
e +

# PCEC name BIEEEET names ZIRAMIER, HRERESIL SR,
nebula> WITH ['Tim Duncan', 'Yao Ming'] AS names \

MATCH (vl:player)-->(v2:player) \

WHERE v1.player.name in names \

RETURN v1, v2;

F o e R +
| v1 | v2 |
e S S ey +
| ("player133" :player{age: 38, name: "Yao Ming"}) | ("playerl14" :player{age: 39, name: "Tracy McGrady"}) |
| ("player133" :player{age: 38, name: "Yao Ming"}) | ("playerl44" :player{age: 47, name: "Shaquille 0'Neal"}) |
| ("player100" :player{age: : "Tim Duncan"}) | ("player101" :player{age: 36, name: "Tony Parker"}) |
| ("player100" :player{age: | ("player125" :player{age: 41, name: "Manu Ginobili"}) |
e e +
ILFEA ID

BFPRILER R ID BLER, id() RERAT IR REY

DD

# B ID A “playerl0l” W=, G :ID 2/3M—) o
nebula> MATCH (v) \

WHERE id(v) == 'player101' \

RETURN v;

"Tony Parker"}) |

\
+
| ("player101"
+- -+

EILEZ PSR 1D, FTLE WHERE id(v) IN [vid_list] B0 WHERE id(v) IN {vid_list}o

# TS Tim Duncan’ EIFBEMNS, HEXLESK ID HHZ playerl0l’ 3% “playerl02’
nebula> MATCH (v:player { name: 'Tim Duncan' })--(v2) \
WHERE id(v2) IN ["player101", "player102"] \

RETURN v2;
e +
| v2 \
S S S Sy +
| ("player101" :player{age: 36, name: "Tony Parker"}) |
| ("player101" :player{age: 36, name: "Tony Parker"}) |
| ("player102" :player{age: 33, name: "LaMarcus Aldridge"}) |
S S S Sy +

# & ID F9 playerl00 1 playerl0l f9s2, FE[E name Ei%.
nebula> MATCH (v) WHERE id(v) IN {"player100", "player101"} \
RETURN v.player.name AS name;

| "Tony Parker"
| "Tim Duncan"

U eSSt D)

BRFRILUER -- §SRRANAE ML, FLEEXEDEEN R,

4.5.2 MATCH

EnGQL1xH, --FSAFITIRERE, MnGQL2X{EE, -- FSRREBEHINLE, FEAF IR

# name BMMER Tim Duncan MR v, 5 v HEEENRA v2, B v2 FHEREIE nane Ei4fE.
nebula> MATCH (v:player{name:"Tim Duncan"})--(v2:player) \
RETURN v2.player.name AS Name;

e +

| Name |

S +
"Manu GinobiLi"

\ |
| "Manu Ginobili" |
| "Dejounte Murray" |

FFRILATE -- 1§55 E3800 < 50 > FS3EEU A M.

#-->" RFWM v FHER, 1@ V2. MFR v RRBHD, WFR v2 REBAL.
nebula> MATCH (v:player{name:"Tim Duncan"})-->(v2:player) \
RETURN v2.player.name AS Name;
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4.5.2 MATCH

| Name |
B e T +
| "Tony Parker" |
| "Manu Ginobili" |
S +

MRFEFIETBITR, FILUERA cAsE Rk,

# name JEMEMER Tim Duncan B9 v, 5 v HEERNSR v2, B v2 FHHIET, 208 v2.team.name BYEFFIZENEE] v2.team.name EIEME, MR v2.player.name BIETRAZEMIRE v2.player.name EE
B,
nebula> MATCH (v:player{name:"Tim Duncan"})--(v2) \

RETURN \

CASE WHEN v2.team.name IS NOT NULL \

THEN v2.team.name \

WHEN v2.player.name IS NOT NULL \

THEN v2.player.name END AS Name;

| "Manu Ginobili"
| "Spurs"
\

[
+
"Manu Ginobi Li" |
|
|
"Dejounte Murray" |

MRFEY REN, JLUEINES <fil.

# name /EMMEX Tim Duncan BISA v, $EAES v2, = v3 thiEMMA v2, BE v3 A name EBMME,
nebula> MATCH (v:player{name:"Tim Duncan"})-->(v2)<--(v3) \
RETURN v3.player.name AS Name;

| "Dejounte Murray" |
| "LaMarcus Aldridge" |
| "Marco Belinelli" |

MRFFRESIAR, JUERESHRTRANEE,

# &4 name BIEMEA Tim Duncan M= v, = v3 5 v #EEFR—1R, &E v3 &9 name EBIfHE.
nebula> MATCH (v:player{name:"Tim Duncan"})-->()<--(v3) \
RETURN v3.player.name AS Name;

| "Dejounte Murray"
"LaMarcus Aldridge
| "Marco Belinelli"

EEEERM R LA TR, ARAUERBEXEERERBRE,

# IREBRE p, HERXA name BMEMEN Tim Duncan KIS v EMEMEHIE v2, REIFIEHTAELENRE.
nebula> MATCH p=(v:player{name:"Tim Duncan"})-->(v2) \
RETURN p;

o
+— +

<("player100" layer{age: 42, name: "Tim Duncan"})-[:serve@0 {end_year: 2016, start_year: 1997}]->("team204" :team{name: "Spurs"})> |
<("player100" :player{age: 42, name: "Tim Duncan"})-[:follow@0 {degree: 95}]->("player101" :player{age: 36, name: "Tony Parker"})> |

genCypher RAM

A

EnGQLH, e FFSRTIBM rank, T openCypher &, &% rank &,

UG}

# PCECRRZINHHRE] 3 SRR,
nebula> MATCH ()<-[e]-() \
RETURN e \

LIMIT 3;
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| [:follow "player101"->"player102" @0 {degree: 90}] |
| [:follow "player103"->"player102" @0 {degree: 70}] |
| [:follow "player135"->"player102" @0 {degree: 80}] |
s +

ICfii EDGE TYPE

Mm—8, BAPAILA :<edge_type> RNIENAH Edge type, B30 -[e:follow]- o

4.5.2 MATCH

.giﬁ)izk%@&

£ NebulaGraph 3.0.0 Z#i, ITAD Edge Type EYHIIERZ Edge Type AEBEXMMBMMZERS|, BN, AP TEET Edge Type HAT MATCH iB4G). M
NebulaGraph 3.0.0 7F#4, UTAC Edge Type EJUAREIERZRS|, BEEMFA LT REGHLERHE, HAMXTIEEANSME. M NebulaGraph 3.5.0 7
4, FT5E A Edge Type BIRZRS|ISE A LT FREGEIELEREE, BVEIERA NATCH IBE LA,

# [TECPAA edge type 73 follow YA,
nebula> MATCH ()-[e:follow]->() \
RETURN e;

¥
| e \
0 S S +
\
\
\

[:follow "player102"->"player100" @0 {degree: 75}] |
[:follow "player102"->"player101" @0 {degree: 75}] |
[:follow "player129"->"player116" @0 {degree: 90}] |

Ul i) e f

FFP A LU {<prop_name>: <prop_value>} FREINA Edge type BB, 5140 [e:follow{likeness:95}] o

nebula> MATCH (v:player{name:"Tim Duncan"})-[e:follow{degree:95}]->(v2) \

RETURN e;
S S S +
e +

| [ p player101" @0 {degree: 95}] |
| [:follow "player100"->"player125" @0 {degree: 95}] |
e +

/3 WHERE FB) B ILECINAY B 1.

nebula> MATCH ()-[e]->() \
WITH e, properties(e) as props, keys(properties(e)) as kk \
WHERE [i in kk where props[i] == 90] \
RETURN e;

+
| e

R et T T +
\

\

\

\

[:follow "player125"->"player100" @0 {degree: 90}] |
[:follow "player140"->"player114" @0 {degree: 90}] |
[:follow "player133"->"player144" @0 {degree: 90}] |
[:follow "player133"->"player114" @0 {degree: 90}] |

it £ 1~ EDGE TYPE

5/ | AT LAAD % Edge type, f7I4A [e:follow|:serve] » 58— Edge type HIMNEXES (:) FrI&EE, /54 Edge type HIMNREXE S UEES, I

40 [e:follow|serve] o

nebula> MATCH (v:player{name:"Tim Duncan"})-[e:follow|:serve]->(v2) \

RETURN e;
e +
| e
Y L i, +
| [:follow "player100"->"player101" @0 {degree: 95}]
| [:follow "player100"->"player125" @0 {degree: 95}] |
| [:serve "player100"->"team204" @0 {end_year: 2016, start_year: 1997}] |
Y L i, +

LasEZ S
BRALYT REN, CREREFHSFL.

nebula> MATCH (v:player{name:"Tim Duncan"})-[]->(v2)<-[e:serve]-(v3) \
RETURN v2, v3;
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4.5.2 MATCH

| v2 | v3 |
R ittt R ettt e T T +
\
\
\

("team204" :team{name: "Spurs"}) | ("playerl04" :player{age: 32, name: "Marco Belinelli"}) |
("team204" :team{name: "Spurs"}) | ("playerl01" :player{age: 36, name: "Tony Parker"}) |
("team204" :team{name: "Spurs"}) | ("player102" :player{age: 33, name: "LaMarcus Aldridge"}) |

TLFEE K B 12
BRI LERNRER :<edge_type>*<hop> ILARE KRR,  hop B — N IEFEEEK,

nebula> MATCH p=(v:player{name:"Tim Duncan"})-[e:follow*2]->(v2) \
RETURN DISTINCT v2 AS Friends;

e +

| Friends |

| ("player100" :player{age: 42, name: "Tim Duncan"}) |
| ("player125" :player{age: 41, name: "Manu Ginobili"}) |
| ("player102" :player{age: 33, name: "LaMarcus Aldridge"}) |

%R hop 9 0, HRAZILECERZ LAVECIAR,

nebula> MATCH (v:player{name:"Tim Duncan"}) -[*0]-> (v2) \
RETURN v2;

e

EXM AR S B TIEIERS, 203 -[e:follow 2]-> FEY e #ITIE, LLAIH) e FHRBFNNHIELE, ME—TEASFLNTIE, Fli0:
UTEGRILUSITERSHEERLIEIE, BN e 8— 151K, &E degree HIEM.

nebula> MATCH p=(v:player{name:"Tim Duncan"})-[e:follow*2]->(v2) \
WHERE e.degree > 1\
RETURN DISTINCT v2 AS Friends;

XRIEMEIRA:

nebula> MATCH p=(v:player{name:"Tim Duncan"})-[e:follow*2]->(v2) \
WHERE ALL(e_ in e WHERE e_.degree > 0) \
RETURN DISTINCT v2 AS Friends;

H—F, XRFAWNSHRIONE—BENREIETIEHIRE:

nebula> MATCH p=(v:player{name:"Tim Duncan"})-[e:follow*2]->(v2) \
WHERE e[0].degree > 98 \
RETURN DISTINCT v2 AS Friends;

UEGES N R

AP R ERICAREF (<edge_type>* [minHop. .maxHop] FEAD K ERTR,

‘&TJtion

WMRFKIGE naxhop FIRERFE graph ARSS OOM, FEIEMITIZH T,

2 WiEA
minHop A, RNEEFERNRIKE, nindop MR —MIEREE, BIMES L
maxHop A, RNEFEHRAKE, naxtiop BHE—MIEREE, BRAMEALF K.

YR KRIETE minHop A maxHop , {NIRE T :<edge_type>* , W _EHEZFWFEZAIAE, Bl minHop 9 1, maxHop WTEFH Ko

nebula> MATCH p=(v:player{name:"Tim Duncan"})-[e:follow*]->(v2) \
RETURN v2 AS Friends;
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| Friends
P S S +
| ("player125" :player{age: 41, name: "Manu Ginobili"})

| ("player101" :player{age: 36, name: "Tony Parker"})

nebula> MATCH p=(v:player{name:"Tim Duncan"})-[e:follow*1..3]->(v2) \
RETURN v2 AS Friends;

+
| Friends
S e +
\

\

\

("player101" :player{age: 36, name: "Tony Parker"})
("player125" :player{age: 41, name: "Manu Ginobili"})
¢ |

player100" :player{age: 42, name: "Tim Duncan"})

nebula> MATCH p=(v:player{name:"Tim Duncan"})-[e:follow*1..]->(v2) \
RETURN v2 AS Friends;

+
| Friends

F o e +
\

\

\

("player125" :player{age: 41, name: "Manu Ginobili"})
("player101" :player{age: 36, name: "Tony Parker"})
(" \

"player100" :player{age: 42, name: "Tim Duncan"})

FAFEILUER DISTINGT X BFRAEELR,

nebula> MATCH p=(v:player{name:"Tim Duncan"})-[e:follow*1..3]->(v2:player) \
RETURN DISTINCT v2 AS Friends, count(v2);

ST R +
| Friends | count(v2) |
F o e e e R ettt +
| ("player102" :player{age: 33, name: "LaMarcus Aldridge"}) | 1
| ("player100" :player{age: 42, name: "Tim Duncan"}) | 4
| ("player101" :player{age: : "Tony Parker"}) | 3
| ("player125" :player{age: 41, name: "Manu Ginobili"}) | 3
O S N S O O SN N S +

4.5.2 MATCH

AR minkop 79 0, WHASEARKE EMEAR, BN, 5L RGIEL, TEMTRANIZE nindop 7900 1B, FARSR "Tin duncan" B R BB IZRIERIA

=, FTUEESEREPIIHEAN S, HEENRANERFZIH—R,

nebula> MATCH p=(v:player{name:"Tim Duncan"})-[e:follow*0..3]->(v2:player) \
RETURN DISTINCT v2 AS Friends, count(v2);

P S S S S — +
| Friends | count(v2) |
S frocccosso=oo +
| ("player102" :player{age: 33, name: "LaMarcus Aldridge"}) | 1
| ("player100" :player{age: 42, name: "Tim Duncan"}) |5
| ("player125" :player{age: 41, name: "Manu Ginobili"}) | 3
| ("player101" :player{age: 36, name: "Tony Parker"}) | 3
T feccccczccos +

hre

HERAPEALE e TEEEKFIETKEBEZE, HIG0 -(e:follow0..3]-> , FEFFEEMELR5IE e M0, FZIFUTED:

nebula> MATCH (v:player)-[e:like*1..3]->(n) \
WHERE (n)-[e*1..4]->(:player) \
RETURN v;

VUit %1 EDGE TYPE 25 K13
RAPAUEEKHERKEXPIEE S Edge typeo hop . minHop Fl maxHop XHFFAE Edge type #AEK,

nebula> MATCH p=(v:player{name:"Tim Duncan"})-[e:follow|serve*2]->(v2) \
RETURN DISTINCT v2;

team204" :team{name: "Spurs"})
"player100" :player{age: 42, name: "Tim Duncan"})

"

( \
( \
("team215" :team{name: "Hornets"})

( \
( \
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4.5.2 MATCH

TURES Rt
RRALAREES () HRE MR,

nebula> CREATE TAG INDEX IF NOT EXISTS team_index ON team(name(20));

nebula> REBUILD TAG INDEX team_index;

nebula> MATCH (v1:player{name:"Tim Duncan"}), (v2:team{name:"Spurs"}) \
RETURN v1,v2;

S S O +

| vi | v2 |

R et e e e e +

| ("player100" :player{age: 42, name: "Tim Duncan"}) | ("team204" :team{name: "Spurs"})

S S O +
U5 §5h R e

FAFP AT LUfEF allShortestPaths IR [EIFCYA M B BT mAVFT A REZER R0

nebula> MATCH p = allShortestPaths((a:player{name:"Tim Duncan"})-[e*..5]-(b:player{name:"Tony Parker"})) \

RETURN p;
e +
lp \
e +
| <("player100" :player{age: 42, name: "Tim Duncan"})<-[:follow@0 {degree: 95}]-("player101" :player{age: 36, name: "Tony Parker"})> |
| <("player100" :player{age: 42, name: "Tim Duncan"})-[:follow@0 {degree: 95}]->("player101" :player{age: 36, name: "Tony Parker"})> |
B et et +

FAPBILUEER shortestpath JREHCIA R E Bt mNEE—FRIZRZ,
nebula> MATCH p = shortestPath((a:player{name:"Tim Duncan"})-[e*..5]-(b:player{name:"Tony Parker"})) \

RETURN p;

____________ S
\

____________ +
"Tony Parker"})> |
____________ o

%MATCHIGE
TEMWIREREMNFRER AR, AIUERZ it , KIBRERERTLCERRNTT.

nebula> MATCH (m)-[]->(n) WHERE id(m)=="player100" \
MATCH (n)-[]->(l) WHERE id(n)=="player125" \
RETURN id(m),id(n),id(L);

fromcoscoccooso S doccosccccooso +
| id(m) | id(n) | id(L) |
T — Mhoccosacoooood S +
| "player100" | "player125" | "team204"

| "player100" | "player125" | "player100"
T — R — - +

OPTIONAL MATCHIZ

SROPTIONAL MATCH,

&Tjtion

NebulaGraph master /1 vATCH BRI BER R S BREI T ML EXEEEERE =AY, MEINEER 60, LOKUP, | F1 FETCH ZE3REE(L MATCH -

REEH: 202568848
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4.5.3 OPTIONAL MATCH

4.5.3 OPTIONAL MATCH

&Tjtion

B #i OPTIONAL MATCH /9 Beta IhdE, E4mIRERBE —EMMIAE,
OPTIONAL MATCH IBE 5 MATCH IBA)—REER, /9 vaTcH IBAN AR A LR HPRIET, MREEHPIHANER, JRZAFERE] NLL o

openCypher 3z

ASREER T nGQL #AY openCypher Ao

{5 FRI B
OPTIONAL MATCH FAIFRE R SZHFEF WHERE FHo

N/
MATCH 3B/5)FR {55 A3 OPTIONAL MATCH FORMAISNTR :

# HHEETSR n (107 "playerl00" MIT5R) EHEEEMNT A, URXLETR n EENT—ET SR L (OPTIONAL MATCH (n)-[1->(1)), MPREHIXHMNTR |, THHRMSE, | BHREER null
nebula> MATCH (m)-[]->(n) WHERE id(m)=="player100" \
OPTIONAL MATCH (n)-[1->(l) \
RETURN id(m),id(n),id(L);
+.

S — S S S s +
| id(m) | id(n) | id(L) |
fmcoosoosooses dhmcccccoooooos N +
| "player100" | "team204" | __NULL__ |
| "player100" | "player101" | "team204" |
| "player100" | "player101" | "team215" |
| "player100" | "player101" | "player100" |
| "player100" | "player101" | "player102" |
| "player100" | "player101" | "player125" |
| "player100" | "player125" | "team204" |
| "player100" | "player125" | "player100" |
R ettt e ettt ittt +

MfER % WATCH , A FE OPTIONAL MATCH BY, SIR[EEXSELITE T, AT :

# HRHERET R n (IDA "playerl00” WTHR) EREENTR, WRXLETR n BENT—ETR |, R | B0FE.
nebula> MATCH (m)-[]->(n) WHERE id(m)=="player100" \
MATCH (n)-[1->(L) \
RETURN id(m),id(n),id(L);
+.

Fommmmm e TR ES ST +
| id(m) | id(n) | id(L) |
S S s +
| "player100" | "player101" | "team204" |
| "player100" | "player101" | "team215" |
| "player100" | "player101" | "player100" |
| "player100" | "player101" | "player102" |
| "player100" | "player101" | "player125" |
| "player100" | "player125" | "team204" |
| "player100" | "player125" | "player100" |

REEH: 202568848
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4.5.4 LOOKUP
LooKuP 1RIBZRS i@ ¥R, FAF RTLAMER Lookup SRIRIN T IhRE:
+ HRHE WHERE FAJIE TR E HNIR,
- B Tag PR 1FIERE Tag WFIE S 1D,
- i@id Edge type FIHHi: 10ZFIERE Edge type WFRBEINATEIAS. BRSAH rank.

+ HItEEIEE Tag WREUEFIETE Edge type HILHIERE,

OpenCypher F24E

IIREERFRE nGQL,

TR

© R 2SHEHRKNERE. BAEMEEESHRPERRS, BRIFRBERERRSIMLSHRM,

B Explain YLERIEFMNES.

4.5.4 LOOKUP

E,Eﬁ)izlsﬁ@ri

£ 2.5.0 fRAEZET, WRA Lokp FOETHEERBMENMZBIESERS, REERE, MAEREERS.

BRI
EIR Lookup BEBED—NRIATA.

MRELFEEXNR. LHEY, YIEMLERSIE » AREERE,

LEReS

LOOKUP ON {<vertex_tag> | <edge_type>}
[WHERE <expression> [AND <expression> ...]]
YIELD [DISTINCT] <return_Llist> [AS <alias>]
[<clause>];

<return_Llist>
<prop_name> [AS <col_alias>] [, <prop_name> [AS <prop_alias>] ...];

* WHERE <expression> : }SEBMALTIEEM, EAIULEEH/RIEER AND #1 OR —i2EMH, FiHEESN
* VIELD : EXFEREIMHL, #FEESL o

* DISTINCT : RAWMHLAR, BREIEZEENERSE.

< AS: IRERE.

+ clause : SZ33F ORDER BY . LIMIT FHlo
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4.5.4 LOOKUP

WHERE & 1] [ il
£ LOOKUP BRI {EFE WHERE FA), AZIFINTHRIE:
* S' *D $" o
s ERAEAREIRD, FHIFEHETMDEEFERS, 140 taghane.propl > tagName.prop2 o
« AEZIFEBERAXHRIBFRALPHERE AliasProp FiE=.
+ A% XORIZEM,
o ASZIERR STARTS WITH ZIMNIERT RI21E.
o REHEEITE rank() o
© FAEHEEE.

T2
IR[E] Tag /9 player B name JJ Tony Parker HY 5o

# BIiE Tag 9 player WE AREMR3| index_player,
nebula> CREATE TAG INDEX IF NOT EXISTS index_player ON player(name(30), age);

# BEEEGREMERS| index_player, REMES ido
nebula> REBUILD TAG INDEX index_player

- +
| New Job Id |
T +
| 15 |
- +

# REIFAE name ZF Tony Parker BYs#iERY ID,
nebula> LOOKUP ON player \
WHERE player.name == "Tony Parker" \
YIELD id(vertex);

oo +
| id(VERTEX) |
{ocoocooooooosco +
| "player101" |
+

# EWPAAE name FF Tony Parker MIsS#RE, R[] name #0 age BIE(E.
nebula> LOOKUP ON player \
WHERE player.name == "Tony Parker" \
YIELD properties(vertex).name AS name, properties(vertex).age AS age;

# TAFAE age AT 45 MREUE, HREISHUER 1D,
nebula> LOOKUP ON player \

WHERE player.age > 45\

YIELD id(vertex);

| "player144" |
| "player140" |

# ZWFAAE name M B FFk, B age 7£ 22 #1 30 ZiEMRHUE, FEE name 1 age EM(E.
nebula> LOOKUP ON player \

WHERE player.name STARTS WITH "B" \

AND player.age IN [22,30] \

YIELD properties(vertex).name, properties(vertex).age;

e e +
| properties(VERTEX).name | properties(VERTEX).age
S T +
| "Ben Simmons" | 22

| "Blake Griffin" | 30

S OOEEOEEoOEEOEEOacEnaons e S CEEOEEOEEEOEEEEEEEaass +

# TIHFAE name ZT Kobe Bryant RUSHUE, ERESAY ID # name EBiEME, HUULNEIASHTER, REBHLER.
nebula> LOOKUP ON player \

WHERE player.name == "Kobe Bryant"\

VIELD id(vertex) AS VertexID, properties(vertex).name AS name |\

GO FROM $-.VertexID OVER serve \

YIELD $-.name, properties(edge).start_year, properties(edge).end_year, properties($$).name;

+. e S S S S S S S +
| $-.name | properties(EDGE).start_year | properties(EDGE).end_year | properties($$).name |
S S droooossocoooosssosooss=somao N +
| "Kobe Bryant" | 1996 | 2016 | "Lakers" |
+. e S S S S S S S Droooocoocooooocoocooos +
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fiox2evl]
IR[E] Edge type 3 follow B degree /3 90 AYiZ1,

# B2 Edge type 79 follow, JEM: degree BY3R5| index_follow,
nebula> CREATE EDGE INDEX IF NOT EXISTS index_follow ON follow(degree);

# BEREMZRS] index_follow, REIES ido
nebula> REBUILD EDGE INDEX index_follow;

S — +
| New Job Id |
Srosooosoocood +
| 62 |
S — +

# THHREIFAE degree HFF 90 KA,
nebula> LOOKUP ON follow \
WHERE follow.degree == 90 YIELD edge AS e;

¥
| e \
L S +
\
\
\

[:follow "player109"->"player125" @0 {degree: 90}] |
[:follow "player118"->"player120" @0 {degree: 90}] |
[:follow "player118"->"player131" @0 {degree: 90}] |

# EIHPAAE degree FF 90 BUA, FHR[E degree EBifE,
nebula> LOOKUP ON follow \

WHERE follow.degree == 90 \

YIELD properties(edge).degree;

{roccooccccoocooscscooanna0 +
| properties(EDGE).degree |
R ettt T +
| 90 \

# 1RIE degree BMEEFAFHT, HiREIR] 10 & degree EBi%(E,
nebula> LOOKUP ON follow \

YIELD properties(edge).degree as degree \

| ORDER BY $-.degree \

| LIMIT 10;

# THFAAE degree EF 60 B, REMMBEHIR ID ALK degree BIE(E, HAMERRMITER, REEHLER.
nebula> LOOKUP ON follow \
WHERE follow.degree == 60 \
VIELD dst(edge) AS DstVID, properties(edge).degree AS Degree |\
GO FROM $-.DstVID OVER serve \
YIELD $-.DstVID, properties(edge).start_year, properties(edge).end_year, properties($$).name;
+ +

fmcoosoosooses .. +
| $-.DstVID | properties(EDGE).start_year | properties(EDGE).end_year | properties($$).name
+. S Y S e S S S e S +
| "player105" | 2010 | 2018 | "Spurs" |
| "player105" | 2009 | 2010 | "Cavaliers"

| "player105" | 2018 | 2019 | "Raptors"

+. S Y S e S S S e S +

i Tag 5 FTA RIS R SLET Edge type 51 il

WMRFEEL Tag FIHFIER S, BT Edge type 5, M Tag. Edge type HEM L ABEEL—1MES,
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4.5.4 LOOKUP

BlE0—> Tag player BEME nane #l age , AT WAFAEEE Tag player IR ID, Tag player « B name B age PHABE— M ELLIERS,

« EHFTE Tag A player B9 VID,

# BIEE%R player B9 Tago
nebula> CREATE TAG IF NOT EXISTS player(name string,age int);

# B Tag J9 player BI3R5| player_index.
nebula> CREATE TAG INDEX IF NOT EXISTS player_index on player();

# BEF5| player_index, REMES ido
nebula> REBUILD TAG INDEX player_index;

F S — +
| New Job Id |
Srosoossonsoos +
| 66 |
F S — +

# WA R,
nebula> INSERT VERTEX player(name,age) \

VALUES "player100":("Tim Duncan", 42), "player101":("Tony Parker", 36);

# BHFREHY playero ZEfLF MATCH (n:player) RETURN id(n) /*, n */o
nebula> LOOKUP ON player YIELD id(vertex);

| "player100" |
| "player101" |

# NERPEEIRAIES 4 1788,
nebula> LOOKUP ON player YIELD id(vertex) | LIMIT 4;

| "player105" |
| "player109" |
| "player111" |
| "player118" |

- ¥ Edge type 9 follow BIFRBE ARG B

# OIEEN follow B9 Edge typeo
nebula> CREATE EDGE IF NOT EXISTS follow(degree int);

# BIiE Edge type /9 follow HI3R3| follow_index.
nebula> CREATE EDGE INDEX IF NOT EXISTS follow_index on follow();

# B3R5 follow_indexo
nebula> REBUILD EDGE INDEX follow_index;

# BALEIE.
nebula> INSERT EDGE follow(degree) \
VALUES "player100"->"player101":(95);

# PR follow i, ZE{EIF MATCH (s)-[e:follow]->(d) RETURN id(s), rank(e), id(d) /*, type(e) */o

nebula)> LOOKUP ON follow YIELD edge AS e;

| [:follow "player105"->"player100" @0 {degree: 70}] |
| [:follow "player105"->"player116" @0 {degree: 80}] |
| [:follow "player109"->"player100" @0 {degree: 80}] |

it mEoh
%3t Tag /9 player BYH Edge type 79 fol low EYiZ,

# 45t Tag 7 player BISRSH.
nebula> LOOKUP ON player YIELD id(vertex)|\
YIELD COUNT(*) AS Player_Number;

S +
| Player_Number |
S +
| 51 |
S +
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# 451t Edge type 3 follow BULEEL
nebula> LOOKUP ON follow YIELD edge AS e| \
YIELD COUNT(*) AS Follow_Number;

S +
| Follow_Number |
e +
| 81 |
S +

e

fER sHow STATS 75 S AT AGs it s Alid,

RIGEH: 2025568F54H
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4.5.5 GO

4.5.5GO
60 iEAJZ NebulaGraph E#UEREF AT MNATERIARAREBHERNED, o BORANREEEZE , BB RN U ES,

openCypher 71t

FXIREERFRE nGQL,

LR

GO [[<M> TO] <N> {STEP|STEPS} ] FROM <vertex_Llist>

OVER <edge_type_List> [{REVERSELY | BIDIRECT}]

[ WHERE <conditions> ]

YIELD [DISTINCT] <return_List>

[{ SAMPLE <sample_List> | <limit_by_List_clause> }]

[| GROUP BY {<col_name> | expression> | <position>} YIELD <col_name>]
[| ORDER BY <expression> [{ASC | DESC}]]

[| LIMIT [<offset>,] <number_rows>];

<vertex_list> ::=
<vid> [, <vid> ...]

<edge_type_Llist> ::=
<edge_type> [, <edge_type> ...]

| ®
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4.5.5 GO

<return_list> ::=
<col_name> [AS <col_alias>] [, <col_name> [AS <col_alias>] ...]

+ <N> {STEP|STEPS} : IETEBKEL. WMFEHIEEBE, BIAMENT 1. RN A0, NebulaGraph FRIGZFREMIA,
+ M TO N {STEP|STEPS} : IBF7 M-N BKBUI. SNR My o, MMHLERM M 148, Blco o 7o 2# 6o 1 10 2 RAER.
+ <vertex_list> : FES IRV ID FIR,

+ <edge_type_List> : BRI Edge type FlIR,

* REVERSELY | BIDIRECT : BRINER FILZRAYRZ <vertex_List> HIHIA (IEM) , REVERSELY FRW/R[A, BMEZRNIA; BIDIRECT J9RA, BMERIEMMK
Mo FIIET VIELD iR[E] <edge_type>._type FEEHIMTAS A, HIEHCHIER, AR,

* WHERE <conditions> : IEEIBMAEIESR M. AP UTERIER. B SFNiAER wHERE F4), FAILILES AD . OR. NOT . XOR —iCfFM. F#ESN

o

e

- JBH %1 Edge type BY, WHERE FAIB—LEPRE], IS0 SZHF WHERE edgel.propl > edge2.prop2 o
- GO IBAMITHSERMENS, ARBIRIBTREFEHITIIR.

* YIELD [DISTINCT] <return_list> : EXTEREIMNHIH, <return_list> BiNEEH IEEIREEE, LB src(edge) « dst(edge) «
type(edge) F, BARIZIRFRER. FFSN o

* SAMPLE <sample_list> : FIFELRETEUE. FESN

+ <limit_by_Llist_clause> : FAFEBASIETZLRFFHIEKZ, #ESN o

* GROUP BY : TRIEIEEEBMMERMHSH, FESN o DAEEEFXRER VIEL X EEROMHEH,
* ORDER BY : IEEMHERMNHFMN, FESN o

e

REEEHIFANE, BHERNIRFTZEERN.

« LIMIT [<offset>,] <number_rows>] : PRHIMIHLERAVITEL FEIBEEN °

i AU

+ GO {EBIHBY wHERE FN YIELD FAIBEESEMES I BRT( 50 F1 $$ )ZHERER properties($h) F properties($$) IEEMEVEBIME; FERKIEN properties(edge) I8TE
BHEM. BESR il o

- GO E/EAPFNES I BFENNER, FTENZERLENR, HEREER | FBRAT—1NFEE, ANET—NFEEPER - 5IBZER
H3E. FESR o

- HEHEMREEN, REIERER L

Yy RoR )
AR A AR AR A
YR EAENRNERESR, fUEe— AR,

# 3R playerl02 FR/@BAfR.
nebula> GO FROM "player102" OVER serve YIELD dst(edge);

| "team203" |
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| "team204" |

AR E BN A

7R BT REEERMANAER, AINET— T ARBRNAR.

# R[EIEEE playerl02 MBkEIARR.
nebula> GO 2 STEPS FROM "player102" OVER follow YIELD dst(edge);

| "player101" |
| "player125" |
| "player100" |
| "player102" |
| "player125" |

# 7538 player100 1~2 BKRAIARR.
nebula> GO 1 TO 2 STEPS FROM "player100" OVER follow \
VIELD dst(edge) AS destination;

| "player101" |
| "player125" |

# % MATCH Fig5 E—1 60 ZWEFEREN.
nebula> MATCH (v) -[e:follow*1..2]->(v2) \
WHERE id(v) == "player100" \
RETURN id(v2) AS destination;

| "player100" |
| "player102" |

RIS

R TWHERERMENSML, fHNEERsMENSZEBRERERENE.

# fEF3 WHERE NS M.
nebula> GO FROM "player100", "player102" OVER serve \
WHERE properties(edge).start_year > 1995 \

YIELD DISTINCT properties($$).name AS team_name, properties(edge).start_year AS start_year, properties($*).name AS player_name;

T S I S +
| team_name | start_year | player_name |
B e T S ettt F o +
| "Spurs" | 1997 | "Tim Duncan" |
| "Trail Blazers" | 2006 | "LaMarcus Aldridge" |
| "Spurs" | 2015 | "LaMarcus Aldridge" |
B e T S ettt F o +
HFTEIL

;R ENERRKENFIEIL.

# 3&[E] playerl02 XBABIFRAEL.
nebula> GO FROM "player102" OVER * BIDIRECT YIELD edge AS e;

| [:follow "player101"->"player102" @0 {degree: 90}]
| [:follow "player103"->"player102" @0 {degree: 70}] |
| [:follow "player135"->"player102" @0 {degree: 80}] |
| [:follow "player102"->"player100" @0 {degree: 75}]
| [:follow "player102"->"player101" @0 {degree: 75}]
| [:serve "player102"->"team203" @ {end_year: 2015, start_year: 2006}] |
| [:serve "player102"->"team204" @0 {end_year: 2019, start_year: 2015}] |

#i%Z 1 EDGE TYPE

YR BEEERRRKEKNS MO LOETIRE S Edge TypeSEHl, thATLUE

# BHZA Edge type,
nebula> GO FROM "player100" OVER follow, serve \
YIELD properties(edge).degree, properties(edge).start_year;
Smmmmossooccccssssssona00s frommomososooccessscsanaoonooos +
| properties(EDGE).degree | properties(EDGE).start_year
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o T +
| 95 | __NULL__ |
| 95 | __NULL__ |
| __NULL | 1997

o T +

A ATT R

# REXE playerl00 BISPES.
nebula> GO FROM "player100" OVER follow REVERSELY \
VIELD src(edge) AS destination;

| "player101" |
| "player102" |

# % MATCH 5 E—1 60 EiEHHERIIEN.
nebula> MATCH (v)<-[e:follow]- (v2) WHERE id(v) == 'player100' \
RETURN id(v2) AS destination;

| "player101" |
| "player102" |

TRIE RIS
= ERFEONERIENERDHIEISR.

# #18 playerl00 BYRARANARRPREPAE,
nebula> GO FROM "player100" OVER follow REVERSELY \
YIELD src(edge) AS id | \
GO FROM $-.id OVER serve \
WHERE properties($*).age > 20 \
YIELD properties($").name AS FriendOf, properties($$).name AS Team;

Srooocooconooncoscooas +. oot
| Friend0f | Team |
. dm=conccocoscoces +
| "Boris Diaw" | "Spurs" |
| "Boris Diaw" | "Jazz" |
| "Boris Diaw" | "Suns" |

# % MATCH Fig5 E—1 60 ZWEFEREN.
nebula> MATCH (v)<-[e:follow]- (v2)-[e2:serve]->(v3) \
WHERE id(v) == 'playerl00' \
RETURN v2.player.name AS FriendOf, v3.team.name AS Team;

Srooocooconooncoscooas +. oot
| Friend0f | Team |
. dm=conccocoscoces +
| "Boris Diaw" | "Spurs" |
| "Boris Diaw" | "Jazz" |
| "Boris Diaw" | "Suns" |

f#Fl GROUP BY %44
5= {EH cRoup BY S34H, FAMGMER VIELD R[EIDABHIZER.

# RIEFIE DA,
nebula> GO 2 STEPS FROM "player100" OVER follow \
YIELD src(edge) AS src, dst(edge) AS dst, properties($$).age AS age \
| GROUP BY $-.dst \
YIELD §$-.dst AS dst, collect_set($-.src) AS src, collect($-.age) AS age;

+. B e e L T S et +
| dst | src | age |
+. S S I ——— +
| "player125" | {"player101"} | [41]

| "player100" | {"player125", "player101"} | [42, 42] |
| "player102" | {"player101"} | [33] |
+. S S I ——— +

{1} ORDER BY 1 LIMIT /T F1FR il H 45 5t

# DEHIREIEHERITR

nebula> $a = GO FROM "player100" OVER follow YIELD src(edge) AS src, dst(edge) AS dst; \
GO 2 STEPS FROM $a.dst OVER follow \
VIELD $a.src AS src, $a.dst, src(edge), dst(edge) \
| ORDER BY $-.src | OFFSET 1 LIMIT 2;

e dh=cccccoooooos focoooooooooss dh==sooosooooos +

| src | $a.dst | src(EDGE) | dst(EDGE) |

| "player100" | "player101" | "player100" | "player101" |
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| "player100" | "player125" | "player100" | "player125" |
T — A —— - R — +

HAtAH

# ESANBLEED IS NOT EMPTY #H4THIMT.
nebula> GO FROM "player100" OVER follow WHERE properties($$).name IS NOT EMPTY VIELD dst(edge);

| "player125" |
| "player101" |

wIGEH: 202568848
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4.5.6 FETCH

FETCH AT LURBIEE R EIAMI B 1 B

openCypher 71t

FXIREERFRE nGQL,

IRBUA BB TR E

S
WA

FETCH PROP ON {<tag_name>[, tag_name ...] | *}
<vid> [, vid ...]
YIELD [DISTINCT] <return_Llist> [AS <alias>];

2 BiEA

tag_name Tag &#Fo

* RN HRIE=EFHIFE Tago

vid = 1Do

VIELD EXFEREINEL, #HEES0
AS REHIE.

T TAG REUS I ETEME
£ FETCH IBAHIEE Tag IREV R R B EE.

# FKEX Tag 7 player, B ID 3 playerl00 BISEIBAIEIEE.
nebula> FETCH PROP ON player "player100" YIELD properties(vertex);
+

e
| properties(VERTEX) |
L +
| {age: 42, name: "Tim Duncan"} |
R +

P e R e
£/ VIEL FAtEEREIRE M,

# FKEX Tag 7 player, B ID }3 playerl00 KIsR#3E name BYEIE(E.
nebula> FETCH PROP ON player "player100" \
YIELD properties(vertex).name AS name;

e +
| name |
N +
| "Tim Duncan" |
R +

I ARR
EEZITR D RS T REBMEE, [RZEBRXES () 2R

# JREX Tag /9 player, B ID A playerl0l, player102, playerl03 = m#iBHEMEE.

nebula> FETCH PROP ON player "player101", "player102", "player103" YIELD properties(vertex);

R ettt e e --t
| properties(VERTEX) |
S —
| {age: 33, name: "LaMarcus Aldridge"} |
| {age: 36, name: "Tony Parker"} |
| {age: 32, name: "Rudy Gay"} |

HTZA TAG IREUAHEIEE

£ FETCH IBAIPIEE S Tag RENVBIEE, Tag ZEARSGES (,)

3P
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# BIEEH Tag tlo
nebula> CREATE TAG IF NOT EXISTS tl(a string, b int);

# J9s playerl00 70 Tag tlo
nebula> INSERT VERTEX tl(a, b) VALUES "player100":("Hello", 100);

# BF Tag player 71 t1 FKEX= playerl00 ERIEME(E,
nebula> FETCH PROP ON player, t1 "player100" YIELD vertex AS v;

S +
[ v \
S e +
| ("player100" :player{age: 42, name: "Tim Duncan"} :tl{a: "Hello", b: 100}) |
S +

FFBILUTE FETCH IBAHRAESZ 1 Tag MZ 1=,

# JKEX Tag /9 player 5% t1, B ID 7 player100, playerl03 AP miBHEIEE,
nebula> FETCH PROP ON player, t1 "player100", "player103" YIELD vertex AS v;

TEFTA VR KBS OB P
£ FETCH IB AR ER * RN RIEZEIF AN SR, RINEME,

# FERYBIEZEFAEMEE ID A playerl00, playerl06, team200 HYmFIEEIEE.
nebula> FETCH PROP ON * "player100", "playerl06", "team200" YIELD vertex AS v;

S =—EEele +
[ v \
S Sy +
| ("player100" :player{age: 42, name: "Tim Duncan"} :tl{a: "Hello", b: 100}) |
| ("player106" :player{age: 25, name: "Kyle Anderson"}) |
| ("team200" :team{name: "Warriors"}) |
S Sy +

IRBUA R B E

B

FETCH PROP ON <edge_type> <src_vid> -> <dst_vid>[@<rank>] [, <src_vid> -> <dst_vid> ...]
YIELD <output>;

S BiEA

edge_type Edge type &R

src_vid ECIAR 1D, FRNBHIEER,

dst_vid BM= ID, RFIMES,

rank 189 rank, REIESER, BINMER 0. BIAR.

YIELD EXFEREREH. HEBESR Vi,

KBGARI T JE MEAE

# FREUERE player100 1 team204 B9 serve WIFREREM(E.
nebula> FETCH PROP ON serve "player100" -> "team204" YIELD properties(edge);

L +
| properties(EDGE) |
e +
| {end_year: 2016, start_year: 1997} |
L +

RGOSR R
fEF VIELD FEIEEREIME M.

# FREUEHE player100 1 team204 YA serve BY start_year BMfE,
nebula> FETCH PROP ON serve "player100" -> "team204" \
YIELD properties(edge).start_year;

-193/771 -
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4.5.6 FETCH

R Z AR A

EEZMIE (<srcvid> -> <dst_vid>[e<rank>] ) IREXZ MAMEMLE. BEXZEARXES () 2.

# FREUEHE player100 1 team204 HViZ, %E#E playerl33 # team202 94 serve MIFAEEM(E.
nebula> FETCH PROP ON serve "player100" -> "team204", "player133" -> "team202" YIELD edge AS e;

| [:serve "player100"->"team204" @0 {end_year: 2016, start_year: 1997}] |
| [:serve "player133"->"team202" @ {end_year: 2011, start_year: 2002}] |

T RANK FEEUB S
MREZED, LA BRIRH Edge type #BAEE, AILUEDIERE rank REVERAIAREHE,

# BATRRBME. R rank B2,
nebula> insert edge serve(start_year,end_year) \
values "player100"->"team204"@1: (1998, 2017);

nebula> insert edge serve(start_year,end_year) \
values "player100"->"team204"@2: (1990, 2018);

# BRILEE] rank 29 0 B9A.
nebula> FETCH PROP ON serve "player100" -> "team204" YIELD edge AS e;

T +
| e |
e +
| [:serve "player100"->"team204" @0 {end_year: 2016, start_year: 1997}] |
T +

# BIREX rank R 0 8938, JE7E FETCH IBEPIRE rank.
nebula> FETCH PROP ON serve "player100" -> "team204"@1 VIELD edge AS e;

T +
| e |
e +
| [:serve "player100"->"team204" @1 {end_year: 2017, start_year: 1998}] |
T +

AiBR)EH FETCH
¥ FeTCH 5IR&E nGQL £/ FERR—MERIIA, FIa0F co —it,

# 3REIM= playerl0l FFEAH) follow Y degree fE. src(edge) SKEUAMVKSHAs ID, dst(edge) FREVAKIBERI= ID.
nebula> GO FROM "player101" OVER follow \

VIELD src(edge) AS s, dst(edge) AS d \

| FETCH PROP ON follow $-.s -> §-.d \

YIELD properties(edge).degree;

e +
| properties(EDGE).degree |
S S +
| 95

| 90 \
| 95 \
S S +

APt LiEE B EXZEWREMNER,

# RO playerl0l FFEAH) follow 189 degree {E. src(edge) SRBUAMVKSHAs ID, dst(edge) FREVIAMIBERIS ID.
nebula> $var = GO FROM "player101" OVER follow \

YIELD src(edge) AS s, dst(edge) AS d; \

FETCH PROP ON follow $var.s -> $var.d \

YIELD properties(edge).degree;

Sroooocoocoooocooconanoad +
| properties(EDGE).degree |
T +
| 95 \
| 90 \
| 95 \
T +

BEEREANESE, HERESD0 (Fa5h)

REEH: 202568848
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4.5.7 SHOW

4.5.7 SHOW
SHOW CHARSET
SHOW CHARSET 1B46) B/ R HAIF TS,

Bala EIFERERN utfs F utfenbs o BRIAFRTEN utfs . NebulaGraph ¥ ufts STHNFTERF, EIk utfs F utfenbs BFEMNHY.
e
SHOW CHARSET;

il

nebula> SHOW CHARSET;

fmmcommcos e e frmmmonmes +
| Charset | Description | Default collation | Maxlen |
ST —— R — T - [ +
| "utf8" | "UTF-8 Unicode" | "utf8_bin" | 4 \
fmmcommcos e e frmmmonmes +
e BiEA
Charset FREZM.
Description FREHA,
Default collation ERINHEREFRN,
MaxLen EFHE—NFHRRENRAT T

&EEH: 20258848
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SHOW COLLATION
SHOW COLLATION B8] B/ HFi eI #IN,
B eI BAYHEFE AN utfs_bin A utfsmb4_bin o

« HFRFER utfs , FIAHEFEHNI utfs bino

LFRE utfembs , BRINHEFEFM A utfemba_bin o

SHOW COLLATION;
il

nebula> SHOW COLLATION;

S — occoccood +
| Collation | Charset |
Srosooosoocood froccccooo +
| "utf8_bin" | "utfs" |
S — occoccood +
28 WiEA
Collation HEFFIN 2 #Fo
Charset SHEFEAN RN FRFEZ T,

RIGEH: 20258848
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4.5.7 SHOW

SHOW CREATE SPACE
SHOW CREATE SPACE iBH) 2/RIEE B TIEIMGIEIE .
BE=EMNEZIFMER, BB CREATE SPACE,

i

SHOW CREATE SPACE <space_name>;

Nl

nebula> SHOW CREATE SPACE basketballplayer;

Srooooccocooooccocooos S S S S e +

| Space | Create Space |

S S +
"basketballplayer" | "CREATE SPACE 'basketballplayer® (partition_num = 10, replica_factor = 1, charset = utf8, collate = utf8_bin, vid_type = FIXED_STRING(32))" |

Sroooccocooooccocooo S S S S +

RIEEH: 202558841
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SHOW CREATE TAG/EDGE
SHOW CREATE TAG B2 RIETE Tag MERER. Tag WEZFMER, HSH CREATE TAG,
SHOW CREATE EDGE iBA) R/ 1E7E Edge type HEZAE S, Edge type WEZFAME R, 1ES N CREATE EDGE,
i
SHOW CREATE {TAG <tag_name> | EDGE <edge_name>};
alll

nebula> SHOW CREATE TAG player;

| "CREATE TAG “player" ( |
| “name string NULL, |
| ‘age' int64 NULL |
| ) ttl_duration = 0, ttl_col = """ |
"

R i e P e e +
nebula> SHOW CREATE EDGE follow;

S RN +
| Edge | Create Edge |
S N N S +
| "follow" | "CREATE EDGE “follow™ ( |
| | ‘“degree’ int64 NULL |
| | ) ttl_duration = 0, ttl_col = """ |
S N N S +

RIGEH: 20258848
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4.5.7 SHOW

SHOW HOSTS

SHOW HOSTS BRI L B/REEBHER, ERO. K&, leader. BF. MAFEE, HEIBEET Graph. Storage. Meta RS EVER.
Bk

SHOW HOSTS [GRAPH | STORAGE | META];

e

X FEAIFFD LKA NebulaGraph, HITARIITRSBHR<SE, BHBEEPFRETREESR.

fromcoscoccooso froccooso A — frocccoocossooas S froccoocooscoonososooooosnosooso +
| Host | Port | Status | Leader count | Leader distribution | Partition distribution |
+. cchoccooas +. Pocccoooocccooo S S T S S +
| "storaged0" | 9779 | "ONLINE" | 8 | "docs:5, basketballplayer:3" | "docs:5, basketballplayer:3" |
| "storaged1" | 9779 | "ONLINE" | 9 | "basketballplayer:4, docs:5" | "docs:5, basketballplayer:4" | "master" |
| "storaged2" | 9779 | "ONLINE" | 8 | "basketballplayer:3, docs:5" | "docs:5, basketballplayer:3" | "master" |
+. cchoccooas +. Pocccoooocccooo S S T S S T R— +

nebula> SHOW HOSTS GRAPI

fpommmmmcoe=n Hommoee e D dhemmmmmooommas D +

| Host | Port | Status | Role | Git Info Sha | Version |
tioooccooooo i I — S Hroocooooooooooo S —— +

| "graphd” | 9669 | "ONLINE" | "GRAPH" | "3ba4lbd" | "master" |

| "graphdl" | 9669 | "ONLINE" | "GRAPH" | "3ba41lbd" | "master" |

| "graphd2" | 9669 | "ONLINE" | "GRAPH" | "3ba4lbd" | "master" |
tioooccooooo i I — S Hroocooooooooooo S —— +
nebula> SHOW HOSTS STORAGE;

+. cedhoconoo +- S S I — +
| Host | Port | Status | Role | Git Info Sha | Version |
fromcoscoccooso SR P —— S S S froccocco=o +
| "storaged0" | 9779 | "ONLINE" | "STORAGE" | "3ba4lbd" | "master" |
| "storagedl" | 9779 | "ONLINE" | "STORAGE" | "3ba4lbd" | "master" |
| "storaged2" | 9779 | "ONLINE" | "STORAGE" | "3ba4lbd" | "master" |

+ + +

| "metad2" | 9559 | "ONLINE" | "META" | "3ba4lbd" "master" |

| "metad1" | 9559 | "ONLINE" | "META"

"3ba41bd"

"master" |

\ | \
+ + +
\ | \
| "metad0" | 9559 | "ONLINE" | "META" | "3ba4lbd" | "master" |
\ | \
+ + +

REEH: 202568H4H
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4.5.7 SHOW

SHOW INDEX STATUS

SHOW INDEX STATUS IBAIRRERFRERSIMNMEIWKRS, UWEREERRSIZEEH.
fE

SHOW {TAG | EDGE} INDEX STATUS;
Zlil

nebula> SHOW TAG INDEX STATUS;

| Name | Index Status |
e S +
| "datel_index" | "FINISHED" |
| "basketballplayer_all_tag_indexes" | "FINISHED" |
| "any_shape_geo_index" | "FINISHED" |
e S +

+. cocotimonos +
| Name | Index Status |
+ cocotimooos +
| "follow_index" | "FINISHED" |
+. cocotimonos +
RSO

- B

« REBUILD NATIVE INDEX

RIGEH: 20258848
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4.5.7 SHOW

SHOW INDEXES
SHOW INDEXES BRI AT H HFiE=SIB]NRIFRE Tag #1 Edge type (B3EEMH) BRI
I
SHOW {TAG | EDGE} INDEXES;
&l

nebula> SHOW TAG INDEXES;
+

SR N S ——— +
| Index Name | By Tag | Columns |
S S A — P —— +
| "player_index_0" | "player" | [] |
| "player_index_1" | "player" | ["name"] |
{oooocoooooooscooeo I — S ——— +
nebula> SHOW EDGE INDEXES;
Srooooocoocooooocd R — T ——— +
| Index Name | By Edge | Columns |
S A —— S +
| "follow_index" | "follow" | [] |
Srooooocoocooooocd R — T ——— +
.E,EH&HS%@E

NebulaGraph 2.0.1 1,  SHOW TAG/EDGE INDEXES FBAJ{SIR[E] Names o

REEH: 20256F8H4H
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SHOW PARTS

SHoW PARTS iBA) B REI=EFIEES F B R FEIER.

%

SHOW PARTS [<part_id>];

il

nebula> SHOW PARTS;

+. S v —— Mhoccooococaooooocoood T r— +

| Partition ID | Leader | Peers | Losts |

frocoososcoooses S e froccooso +

|1 | "192.168.2.1:9779" | "192. 9779" | |

| 2 | "192.168.2.2:9779" | "192. 2:9779" | |

|3 | "192.168.2.3:9779" | "192. .3:9779" | |

| 4 | "192.168.2.1:9779" | "192. J1:9779" | M |

|5 | "192.168.2.2:9779" | "192. 2:9779" | |

| 6 | "192.168.2.3:9779" | "192. .3:9779" | |

|7 | "192.168.2.1:9779" | "192. LL9779" | |

| 8 | "192.168.2.2:9779" | "192. 19779 | " |

|9 | "192.168.2.3:9779" | "192. 3:9779" | |

| 10 | "192.168.2.1:9779" | "192. 9779" | |

+. e Hroocooccosooonocooooo S +

nebula> SHOW PARTS 1;

+. S v —— Mhoccooococaooooocoood T r— +

| Partition ID | Leader | Peers | Losts |

frocoososcoooses S e froccooso +

|1 | "192.168.2.1:9779" | "192.168.2.1:9779" | "" |

+. S v —— Mhoccooococaooooocoood T r— +

REIZE RGBT

o2 WA
Partition ID FiES B9 1Ds
Leader R ISRZEY Raft leader BIZHIER, B IP (RENR) SRSHO.
Peers SRMMNHFBRIZA (leader 5 follower) MER, B IP (HENE) S5RSIHO.
Losts DREMEHLFRBERSHEINES, S IP (HENEB) MRSHO.

4.5.7 SHOW

&EEH 202588848
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4.5.7 SHOW

SHOW ROLES
sHow ROLES IFA BRI AL AR NARER.
RIEERNAFRAE, RENERBERTR:
- MREFIRNAFARR D, REBRHEZETEN Aon , NRERZEZEIRER 0 ZIMIFFERF AEiER.
- MREFNAF AEIEENUHIANZEZIE 08A . USER 3X GUEST , MIREIHSMAGBES,
- IREINAFAEEGENRIFIDZETIE, WRERRER
XTRENFEESN o
SHON ROLES TN <space_nane>;
o7 fol

nebula> SHOW ROLES in basketballplayer;

C S —— R +
| Account | Role Type |
e fomccommzcos +
| "userl" | "ADMIN" |
C S —— R +

RIGEH: 202558848
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SHOW SNAPSHOTS
SHOW SNAPSHOTS 1B Z/RFRIBIRIRIE S,
REBIERARIBES L EE R,
fa gk
RE o0 AEBERIAF (BN root) ZHEHAT SHOW SNAPSHOTS B4,
e
SHOW SNAPSHOTS;
Gl

nebula> SHOW SNAPSHOTS;

e fccccccs N e +
| Name | Status | Hosts |
e P — S +
| "SNAPSHOT_2020_12_16_11_13_55" | "VALID" | "storaged0:9779, storaged1:9779, storaged2:9779" |
| "SNAPSHOT_2020_12_16_11_14_10" | "VALID" | "storaged0:9779, storagedl:9779, storaged2:9779" |
Sroooocoocooooccoocooos T — S S S S +

4.5.7 SHOW

RIGEH: 20258848
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4.5.7 SHOW

SHOW SPACES
SHOW SPACES iBA) B IFHE = (8l,
WM EIEREZE, ESI CREATE SPACE,
B
SHOW SPACES;
alll

nebula> SHOW SPACES;

R L e LT +
| Name |
frosooosoosoooooosonoo +
| "docs" |
| "basketballplayer" |
e +

&EEH: 202588848

- 205/771 - 2023 Vesoft Inc.



4.5.7 SHOW

SHOW STATS
SHOW STATS B 4] ERERIL— X SUBMIT JOB STATS fEMVKEMEZ=ELIHE S,
B=RESFIHEEEE:

- RERE

- MR

« B Tag XEXHI SV S50

+ & Edge type XBERIIAM B

\ﬁrning

SHOW STATS IR[EIM A 2R, EAREIMNEIESREE—/X SUBMIT JOB STATS 1RV UREErIEMIE, ROIMEIERTAEE S 17 SHASUR, ZSHSURSE
TRNAT Compaction I FRIERHBRFHFRRNNG I,

FlEzS e

EEBEEESRITE BWEZEIFHIT SUBMIT J0B STATS o IFIBEESI SUBMIT JOB STATS,

‘&T,ltion

SHOW STATS Y4 REUATF ERE— /R HITHY SUBMIT JOB STATS o WNRAEZLETFIE NHEELL, KB RIAIT SUBMIT JoB STATS , BUAITHHIEEHEIR.

HiE
SHOW STATS;
il
# EFEZE,
nebula> USE basketballplayer;

# AT SUBMIT JOB STATS.
nebula> SUBMIT JOB STATS;

fosconccomces +
| New Job Id |
T +
| 98 |
fosconccomces +

# BEIAELRITARI.
nebula> SHOW JOB 98;

foscooscooccomcas e e e fmscomccosccccscoocoomcoomos {romcomccccmces +
| Job Id(TaskId) | Command(Dest) | Status | Start Time | Stop Time | Error Code |
R focoon Y N S S EOOEEEEEOOoEEEEEEEaaEOEooa T S +
| 98 | "STATS" | "FINISHED" | 2021-11-01T09:33:21.000000 | 2021-11-01T09:33:21.000000 | "SUCCEEDED" |
| 0 | "storaged2" | "FINISHED" | 2021-11-01T09:33:21.000000 | 2021-11-01T09:33:21.000000 | "SUCCEEDED"

|1 | "storaged0" | "FINISHED" | 2021-11-01T09:33:21.000000 | 2021-11-01T09:33:21.000000 | "SUCCEEDED"

| 2 | "storagedl" | "FINISHED" | 2021-11-01T09:33:21.000000 | 2021-11-01T09:33:21.000000 | "SUCCEEDED" |
| "Total:3" | "Succeeded:3" | "Failed:0" | "In Progress:0" | " | |
e e e dmocooscomcscoscoscssocsamos e {romcomccccmces +

# RTEEESIHER.

nebula> SHOW STATS;

foscoozcos fomcco==zomos fpmmmoas +
| Type | Name | Count |
N +

| "Tag" | "player" |51 |
| "Tag" | "team" | 30 |
| "Edge" | “"follow" | 81 |
| "Edge" | “serve" | 152 |
| "Space" | "vertices" | 81 |
| "Space" | "edges" | 233 |
R ettt Femmm oo +

REEH: 202568848
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SHOW TAGS/EDGES
SHOW TAGS B A B HEiE = BNAERE Tag.
SHoW EDGES B B/R HAFIEIZ=B]NHIFRE Edge type.
i
SHOW {TAGS | EDGES};
alll

nebula> SHOW TAGS;

C——— +
| Name |
S +
| "player" |
| "star" |
| "team" |
S +

| "follow" |
| "serve" |

4.5.7 SHOW

REEH: 202568848
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4.5.7 SHOW

SHOW USERS

SHOW USERS BRI ETRAFE R,

FAEER

B 60 AEIARF (BN root ) ZBEHAT SHOW USERS IBH.

%
SHOW USERS;
il

nebula> SHOW USERS;

fooosoosos - +
| Account | IP Whitelist |
T —— S +
| "root" | " |
| "user1" | ""
| "user2" | "192.168.10.10" |
T —— S +

&EEH: 202588848
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4.5.7 SHOW

SHOW SESSIONS

B R NebulaGraph #iEZER, REENNRIE, ARTUERIREESR.

HERFE
« HIT exit BHEERE, FRHSIER AP release , BRSEHBEMRSIEEE. WREFIEFERY, BEEEEEXH BET
RNIEBRTBYIE] (session_idle_timeout_secs) , RIFEF=BHER. WFREIBHHNRIE, TEFoFFEERIE, #EE8L °

SHOW SESSIONS ZifF Graph fRSS _EMIRIEEBo

+ SHOW LOCAL SESSIONS MEHHNERER Graph [RSRMKIFEE, FREWHEHM Graph IR EHRIEES.

SHOW SESSION <Session_Id> ZIEFERE Session ID HIRIEE Bo

SHOW [LOCAL] SESSIONS;
SHOW SESSION <Session_Id>;

nebula> SHOW SESSIONS;

---------- N S S T ) + + +
| UserName | SpaceName | CreateTime | UpdateTime | |
Fomm e S et L T T e e L P TP T e e e LT P TS + +. +.
| 1651220858102296 | "root" | "basketballplayer" | 2022-04-29T08:27:38.102296 | 2022-04-29T08:50:46.282921 | "127.0.0.1:9669" | 0 | "127.0.0.1"
| 1651199330300991 | "root" | "basketballplayer" | 2022-04-29T02:28:50.300991 | 2022-04-29T08:16:28.339038 | "127.0.0.1:9669" | 0 | "127.0.0.1"
| 1651112899847744 | "root" | "basketballplayer" | 2022-04-28T02:28:19.847744 | 2022-04-28T08:17:44.470210 | "127.0.0.1:9669" | 0 | "127.0.0.1"
| 1651041092662100 | "root" | "basketballplayer" | 2022-04-27T06:31:32.662100 | 2022-04-27T07:01:25.200978 | "127.0.0.1:9669" | 0 | "127.0.0.1"
| 1650959429593975 | "root" | "basketballplayer" | 2022-04-26T07:50:29.593975 | 2022-04-26T07:51:47.184810 | "127.0.0.1:9669" | 0 | "127.0.0.1"
| 1650958897679595 | "root" | "" | 2022-04-26T07:41:37.679595 | 2022-04-26T07:41:37.683802 | "127.0.0.1:9669" | 0 | "127.0.0.1"
$ommmmmmmoemmemooss e fommmmecoemocmsooamos e + + +
nebula> SHOW SESSION 1635254859271703;
froooscsccoososcas=o CE——— T S S +
| SessionId | UserName | SpaceName | CreateTime
+

| 1651220858102296 | basketballplayer" | 2022-04-29T08:27:38.102296
S S S — T S S S +

o A

SessionId 21E D, B—HRR—1=iE

UserName RIENBERAF B,

SpaceName AR YFFERANETE, NEREAT (")

CreateTime ZIEMRIERE, BIAFINEERMEIE, RNXABEEXHS tinezone_nane HEEAIIIXK,

UpdateTime ARPBRITIRME, SEMIEAE, REAREXHEF tinezone_nane FETEHIBT,

GraphAddr KB Graph fRSS 1P (FEHR) MimO.

Timezone RESE, LR

ClientIp SIENE IR IP ENZ.

REEH: 202568848
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SHOW QUERIES

SHOW QUERIES iBH)A] LA E AT Session RIEEHRITHEIHIERES,

4.5.7 SHOW

e

MRFBRARIEEN, FERLIEE,

EEFE

* SHOW LOCAL QUERIES MZSH1ZE7Z3REX XAl Session FEIWAVRES, JIFREER,

* SHOW QUERTES M Meta BRSSIREXFRE Session FHERIER., XLEE

=L

P ERIEINES R T RS A,
i
SHOW [LOCAL] QUERTES;
R

nebula> SHOW LOCAL QUERIES;

E2IRIESEL session_reclaim_interval_secs X HIEHAREIZ B Meta fRSS, HILTE

S — N — L —— S — S —— N —— —— SO —— +
| SessionID | ExecutionPlanID | User | Host | StartTime | DurationInUSec | Status | Query |
S S Drooo Dhocccoooo Droooooccocooooccoccooes S S Sy | S | R — S S —— +
| 1625463842921750 | 46 | "root" | ""192.168.x.x":9669" | 2021-07-05T05:44:19.502903 | 0 | "RUNNING" | "SHOW LOCAL QUERIES;" |
S — N — L —— S — S —— N —— —— SO —— +
nebula> SHOW QUERIES;
frocoosoccoocoscasao S [ — S S S S S - S S +
| SessionID | ExecutionPlanID | User | Host | StartTime | DurationInUSec | Status | Query |
R e e T +--- ettt e e R e L T R ettt S ittt i e e T +
| 1625456037718757 | 54 | "userl" | ""192.168.x.x":9669" | 2021-07-05T05:51:08.691318 | 1504502 | "RUNNING" | "MATCH p=(v:player)-[*1..4]-(v2) RETURN v2 AS Friends;" |
frocoosoccoocoscasao S [ — S S S S S - S S +
# R[EIFERY TOP 10 M9,
nebula> SHOW QUERIES | ORDER BY $-.DurationInUSec DESC | LIMIT 10;
S S S +om- (S — S S froscosscccooooea I S S S S +
| SessionID | ExecutionPlanID | User | Host | StartTime | DurationInUSec | Status | Query |
R e e +--- e ettt e LT e L T T e e S ettt et e +
| 1625471375320831 | 98 | "user2" | ""192.168.x.x":9669" | 2021-07-05T07:50:24.461779 | 2608176 | "RUNNING" | "MATCH (v:player)-[*1..4]-(v2) RETURN v2 AS Friends;" |
| 1625456037718757 | 99 | "userl" | ""192.168.x.x":9669" | 2021-07-05T07:50:24.910616 | 2159333 | "RUNNING" | "MATCH (v:player)-[*1..4]-(v2) RETURN v2 AS Friends;" |
S — S —  — S S ——— R — T S —— S —— SR +
SRR T

28 e

SessionID ESEAS

ExecutionPlanID HATITRY 1Do

User RITEBRNAF .

Host FAPERERVARSS SR E AN IR O,

StartTime PATE AR FFIARTE,

DurationInUSec PATE AR, B0 HFb

Status EIFH H RS

Query EiEG,

&EEH: 202588848
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SHOW META LEADER

SHOW META LEADER B R/~ EH AT Meta S8 leader 58,
X F Meta RSSHVIFAIHERIES I o
B

SHOW META LEADER;

nebula> SHOW META LEADER;

- S S T

| Meta Leader | secs from last heart beat |

S — N —— +

| "127.0.0.1:9559" | 3 |

- e iy T
B WiRA
Meta Leader Meta £28%H leader 58, B4E leader FATERRS28MY IP (REME) MmO,
secs from last heart beat BEE _EROBKRYBTE] AR, 241

4.5.7 SHOW

REEH: 20258548
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4.5.8 FIND PATH

4.5.8 FIND PATH

FIND PATH IBAIEIIEECIE = BN = 2B,

e

PRI TEECE XX nebula-graphd. conf HRZRAN num_operator_threads SE3ES FIND PATH BUZSIEI4RE, num_operator_threads BYBR{EJ 2 ~ 10 , Z{ERAERET
Graph ARSFRTEMZRHY CPU /RO ME, BIUEE A Graph BRSFI7ENEEHI CPU M 8. XTFEREXHIIFAGEE, &0 o

LEReS

FIND { SHORTEST | SINGLE SHORTEST | ALL | NOLOOP } PATH [WITH PROP] FROM <vertex_id_list> TO <vertex_id_list>
OVER <edge_type_List> [REVERSELY | BIDIRECT]

[<WHERE clause>] [UPTO <N> {STEP|STEPS}]

YIELD path as <alias>

[| ORDER BY $-.path] [| LIMIT <M-];

<vertex_id_Llist> ::=
[vertex_id [, vertex_id] ...]

+ SHORTEST : EIFIBERIEHEZ,

+ SINGLE SHORTEST : EIPRBERATHFRE, MHIREIEHP—FK,

< AL . BEHPTERRE.

+ NOLOOP : EIRIFEIFREIR.

* WITH PROP : BRmFIIAMEM, FARMASHNIFRERE L,

+ <vertex_id_list> : R IDFIRe BNRAENES () 73R ZHF - $var o
+ <edge_type_List>: Edgetype 5K, % Edgetype BHEIES (,) 73R, * FIFiHE Edge type.
* REVERSELY | BIDIRECT : REVERSELY /N2, BIDIRECT ZRAX[Ho

* <WHERE clause> : BILAfEFE WHERE F AT ISAE M,

+ UPTO <N> {STEP|STEPS} : BRIZHVERABKER. FRIAMEH 5.

* ORDER BY $-.path : FHREIEREITHIF. HEFEHUSR o

© LINIT <M> : 3EEIREIMNRKITEG

e

FIND PATH B AR ZRAVERIZEELN trail , BMRANRERERAUEE, BFAUEE. HEFSL N

PR
- IEERIERMBENRNIRE, SRERERERMNBENSFIEHESHNERE,
- BRAAREN TS HIET.
+ fEF wHeRE FRIRF REBDIRILEY, EAZIILIEREE, BERFRE.

- graphd 28#1EEH, *HBARZAE
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https://github.com/vesoft-inc/nebula/blob/release-3.6/src/common/datatypes/Path.h#L86

4.5.8 FIND PATH

il
IREIFERFRIEINIEMATF (<vertex_id>)-[:<edge_type_name>@<rank>]->(<vertex_id) o

# BHRIFHRE playerl02 F) team204 HIRIEHRE.
nebula> FIND SHORTEST PATH FROM "player102" TO "team204" OVER * YIELD path AS p;

Ip |
R T T +

# BRFHROHEMEMERN team204 F) playerl00 HWRERMHKE.
nebula> FIND SHORTEST PATH WITH PROP FROM "team204" TO "playerl00" OVER * REVERSELY YIELD path AS p;

B T = +
[p |

B ettt e +

| <("team204" :team{name: "Spurs"})<-[:serve@0 {end_year: 2016, start_year: 1997}]-("player100" :player{age: 42, name: "Tim Duncan"})> |
T T T T +

# BRIHREESN playerl00,playerl30 ML =K playerl32,playerl33 £ 18 BkzANERERE.

nebula> FIND SHORTEST PATH FROM "playerl00", "playerl30" TO "playerl32", "player133" OVER * BIDIRECT UPTO 18 STEPS YIELD path as p;
TS S S ]
¥

\

p

\

L NI —————————————
¥

| <("player100")<-[:follow@0 {}]-("player144")<-[:follow@0 {}]-

("player133")> |

| <("player100")-[:serve@0 {}]->("team204")<-[:serve@0 {}]-("player138")-[:serve@0 {}]->("team225")<-[:serve@0 {}]-

("player132")> |

| <("player130")-[:serve@0 {}]->("team219")<-[:serve@0 {}]-("playerl12")-[:serve@0 {}]->("team204")<-[:serve@0 {}]-("player114")<-[:follow@0 {}]-

("player133")>

| <("player130")-[:serve@0 {}]->("team219")<-[:serve@0 {}]-("player109")-[:serve@0 {}]->("team204")<-[:serve@0 {}]-("player114")<-[:follow@0 {}]1-

("player133")>

| <("player130")-[:serve@0 {}]->("team219")<-[:serve@0 {}]-("player104")-[:serve@20182019 {}]->("team204")<-[:serve@0 {}]-("player114")<-[:follow@0 {}]-

("player133")> |

| <("player130")-[:serve@0 {}]->("team219")<-[:serve@0 {}]-("player112")-[:serve@0 {}]->("team204")<-[:serve@0 {}]-("player138")-[:serve@0 {}]->("team225")<-[:serve@0 {}]-
("player132")> |

| <("player130")-[:serve@0 {}]->("team219")<-[:serve@0 {}]-("player109")-[:serve@0 {}]->("team204")<-[:serve@0 {}]-("player138")-[:serve@0 {}]->("team225")<-[:serve@0 {}]-
("player132")>

# & player100 1 playerl30 4335 playerl32 #0 playerl33 wiEBk#RKHN 18 HSHIRIERHRE.
nebula> FIND SINGLE SHORTEST PATH FROM "player100", "player130" TO "player132", "player133" OVER * BIDIRECT UPTO 18 STEPS YIELD path as p;

B et Rt e +
[p |
e e o e e = = o o o o o o S O S S = = o D S S S S S S e S S o S a o S S CEEEa e CE o s = o o S a oo a o CEEEa oo S oo e e e S s e o aaaona s oo oe e +
| <("player100")<-[:follow@0 {}]-("player144")<-[:follow@0 {}]-("player133")> |
| <("player100")-[:serve@0 {}]->("team204")<-[:serve@0 {}]-("player138")-[:serve@0 {}]->("team225")<-[:serve@0 {}]-("player132")> |
| <("player130")-[:serve@0 {}]->("team219")<-[:serve@0 {}]-("playerl12")-[:serve@0 {}]->("team204")<-[:serve@0 {}]-("player114")<-[:follow@0 {}]-("player133")> |
| <("player130")-[:serve@0 {}]->("team219")<-[:serve@0 {}]-("playerl12")-[:serve@0 {}]->("team204")<-[:serve@0 {}]-("player138")-[:serve@0 {}]->("team225")<-[:serve@0 {}]-("playerl32")> |
R . +

# BHPIEM playerl00 T team204, HEH degree ATHEATET 0 MBE,
nebula> FIND ALL PATH FROM "player100" TO "team204" OVER * WHERE follow.degree is EMPTY or follow.degree >=0 VIELD path AS p;
+

<("player100")-[:serve@0 {}]->("team204")>

\
<("player100")-[:follow@0 {}]->("player125")-[:serve@0 {}]->("team204")> |
<("player100")-[:follow@0 {}]->("player101")-[:serve@0 {}]->("team204")> |
|

# THPAEM playerl00 T team204 FIFEETR,
nebula> FIND NOLOOP PATH FROM "player100" TO "team204" OVER * YIELD path AS p;

S S S +
[p

B et e +
| <("player100")-[:serve@0 {}]->("team204")> |
| <("player100")-[:follow@0 {}]->("player125")-[:serve@0 {}]->("team204")> |
| <("player100")-[:follow@0 {}]->("player101")-[:serve@0 {}]->("team204")> |
| <("player100")-[:follow@0 {}]->("player101")-[:follow@0 {}]->("player125")-[:serve@0 {}]->("team204")> |
| <("player100")-[:follow@0 {}]->("player101")-[:follow@0 {}]->("player102")-[:serve@0 {}]->("team204")> |
... \
e, +
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4.5.8 FIND PATH

FAQ
REH WHERE T4, LIS i a4 Rl 17
SCHHER WHERE FAIIS, BREETEDEY, TR REM.

YRGBT WHERE follow.degree is EMPTY or follow.degree >= 0 o

REEH: 2025F8H4H
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4.5.9 GET SUBGRAPH

4.5.9 GET SUBGRAPH
GET SUBGRAPH IEHIEMFHIR[E— MBI METE R A X E#ITHEEMAERMAIFE. 1E GET SUBGRAPH IBAIH, AR AJLUSTERFER D BMUUNEFTETHY
i ESasE

%

GET SUBGRAPH [WITH PROP] [<step_count> {STEP|STEPS}] FROM {<vid>, <vid>...}
[{IN | OUT | BOTH} <edge_type>, <edge_type>...]

[WHERE <expression> [AND <expression> ...]]

YIELD [VERTICES AS <vertex_alias>] [, EDGES AS <edge_alias>];

* WITH PROP : BB, RARMASEHNIEEELE.

- step_count : FETEMIECIARFTIARIBRER, SREIM O 3 step_count BRI FEl, HIMZBIFMES, BINMER 1o
+ vid: FETEECIAS 1D,

* edge_type : FERE Edge typeo BILAFR IN. OUT #0 BOTH SRIEERCIA = 1% Edge type B9 E. ZRINT BOTH o
- WHERE : IETEIBAALTISRM, PIUEAHIIEER AND fEH,

* VIELD . EXFEERMEBE L. ATLEERENH, BIURERN S

e

GET SUBGRAPH IBAIIOERAVERZHELA trail , BMNEMBRERBESAIUES, BMARAIUEES, #HEESL L .

WHERE & AR i
£ GET SUBGRAPH 1B 1# A3 WHERE F4), SERLITBRHE:

N2 D B E .

- IXZFERTIEEMS, RBIEINTT §$. taghame. propiame o

- ZFEREIEIA, AMIAETIT edge_type.propName o

- TIFHFRH. BERK. FRBRE. BHAREREK. FIREE A RER R R,

¢ REIFRERM. Schema BREE. FHERAXNRI. BHRH. geo REFMBENRE, FIREEAIRIEAREHIAIMIR L

ZN 1|

AT ERGIE#HITET.
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4.5.9 GET SUBGRAPH

- ~—
~

N

7/ Tag: player \
VID: “player100”
Properties:
* name: “Tim
Edge type: follow Duncan”
Property: + age:42
* degree: 75

e
-

Edge type: follow
Property:
* degree: 95

Edge type: follow
Tag: player Property: Tag: player
VID: “player102” * degree: 90 VID: “player101”
Properties: Properties:
* name: “LaMarcus; * name: “Tony
Aldridge” Parker”
* age:33 * age:36

Edge type: serve Edge type: serve
Property: Property:

* start_year: 2006 * start_year: 1990
* end_year. 2015 * end_year. 2018

Tag: team Tag: team

VID: “team203” VID: “team204”

Properties: Properties:

* name: “Trail * name: “Spurs”
Blazers”

-
]

\
N Graph space: subgraph 7 /
~ -’
BATAEIE:

nebula> CREATE SPACE IF NOT EXISTS subgraph(partition_num=15, replica_factor=1, vid_type=fixed_string(30));
nebula> USE subgraph;

nebula> CREATE TAG IF NOT EXISTS player(name string, age int);

nebula> CREATE TAG IF NOT EXISTS team(name string);

nebula> CREATE EDGE IF NOT EXISTS follow(degree int);

nebula> CREATE EDGE IF NOT EXISTS serve(start_year int, end_year int);

nebula> INSERT VERTEX player(name, age) VALUES "player100":("Tim Duncan", 42);

nebula> INSERT VERTEX player(name, age) VALUES "player101":("Tony Parker", 36);

nebula> INSERT VERTEX player(name, age) VALUES "player102":("LaMarcus Aldridge", 33);
nebula> INSERT VERTEX team(name) VALUES "team203":("Trail Blazers"), "team204":("Spurs");
nebula> INSERT EDGE follow(degree) VALUES "player101" -> "player100":(95);

nebula> INSERT EDGE follow(degree) VALUES "player101" -> "player102":(90);
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4.5.9 GET SUBGRAPH

nebula> INSERT EDGE follow(degree) VALUES "player102" -> "player100":(75);
nebula> INSERT EDGE serve(start_year, end_year) VALUES "player101" -> "team204":(1999, 2018),"player102" -> "team203":(2006, 2015);

« TIM S player1ol FFEA. 0~1 Bk, & Edge type MIFE,

nebula> GET SUBGRAPH 1 STEPS FROM "player101" YIELD VERTICES AS nodes, EDGES AS relationships;

o oo-
R +

| nodes |

relationships |
BB aaa
R +

| [("player101" :player{})] | [[:serve "player101"->"team204" @0 {}], [:follow "player101"->"player100" @0 {}], [:follow "player101"-

>"player102" @0 {}1] |
| [("team204" :team{}), ("player100" :player{}), ("player102" :player{})] | [[:follow "player102"->"player100" @0

{}1] |
SEEMTFET.
7 N
/ \

/ Tag: player \

VID: “player100”

Properties:

* name: “Tim
Edge type: follow Duncan”
Proper‘ty: . age: 42
* degree: 75

—

Edge type: follow
Property:
* degree: 95

Edge type: follow
Tag: player Property: Tag: player

VID: “player102” * degree: 90 VID: “player101”

Properties: Properties:

* name: “LaMarcus, * name: “Tony
Aldridge” Parker”

* age:33 * age:36

Edge type: serve

Property:
* start_year. 1990
* end_year: 2018

GET SUBGRAPH 1 STEPS FROM "player101”;

Tag: team
VID: “team204”
Properties:
* name: “Spurs”
\ /
\ /
7’
. -

e s EEs BT SEE EE DS EEE DEE B SN EEE EES SN NS B S S S S S mmw e

gmn EED NN BSOS S BN NS B S EES OSSN S SN B S S S S S S
- ST SE NS DEE DES B EES EES B S SEE GEN B SEe Sae e S o

~
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4.5.9 GET SUBGRAPH

« EIM R player10l FFEA. O~1 Bk, follow REMINILHFE,

nebula> GET SUBGRAPH 1 STEPS FROM "player101" IN follow YIELD VERTICES AS nodes, EDGES AS relationships;

S S +
| nodes | relationships |
L [ R —— +
| [("player101” :player{}] | [] |
S S +

&9 player101 &% follow FERIAINIA, FRLAGRIE]I SR player1ol o

+ BIMR player1ol FFIA. 0~1 Bk, serve KEWHNKFE, FNRRUNEML.

nebula> GET SUBGRAPH WITH PROP 1 STEPS FROM "playerl01" OUT serve YIELD VERTICES AS nodes, EDGES AS relationships;

Sfoccmmmsooocceessssssoooonoonoceeesssns s oo sson U O L A A A +
| nodes | relationships |
R et e ) ettt e e e +
| [("player101" :player{age: 36, name: "Tony Parker"})] | [[:serve "playerl01"->"team204" @0 {end_year: 2018, start_year: 1999}]] |
| [("team204" :team{name: "Spurs"})] ] |
0 0 S S +
REMNFEI T

’--_--_------------_

~
/ \

Tag: player

VID: “player101” Tag: team

Properties: > VID: “team204”

& name: “Toy Properties:
Parker” = o
age: 36 * name: “Spurs

AN SN - . - N -y
N IS IS S S S e s e

GET SUBGRAPH WITH PROP 1 STEPS FROM
« Pplayer101" OUT serve;

e DEE DN DEE BEE B S D ST B BN NN G BNNN GINN BN mEE O mam  mam e

~

« ETIM player10l FFIE. 0~2 Bk, follow ZEBYIH degree XF 90, FMEAT 30 WFE, RN ERONEML,

nebula> GET SUBGRAPH WITH PROP 2 STEPS FROM "player101" \
WHERE follow.degree > 90 AND $$.player.age > 30 \
YIELD VERTICES AS nodes, EDGES AS relationships;

T fhosmomenesosssmsaneRE e sEe R e e oo =assa +
| nodes | relationships |
T S dfccccoocoscosoosnmoaoooosoocoosoesassoo05 +
| [("player101" :player{age: 36, name: "Tony Parker"})] | [[:follow "player101"->"player100" @0 {degree: 95}]] |
| [("player100" :player{age: 42, name: "Tim Duncan"})] | [] |
S S +

FAQ
Fo R [ 25 5 2 H ERGEE HY STEP_COUNT Bk 2 A1) 6 222

ATERTFENTEY, STREFGNAERLLTSER—B. FITE,
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4.5.9 GET SUBGRAPH

+ FH GET SUBGRAPH 1 STEPS FROM "A"; IRV B L RIERFRE A>B . B->A K A->C, AT FEINTEY, STERECERNR LEIINET—BE, Bls->C,
+ FH GET SUBGRAPH 1 STEPS FROM "A" IN follow; ZIHHARLERNEEER B->A , EHEERNS EEINED—BE, BIA->B,
NERBEEHBEHHNBERRS, BINER VATCH 3 GO B, filn:

nebula> MATCH p= (v:player) -- (v2) WHERE id(v)=="A" RETURN p;

nebula> GO 1 STEPS FROM "A" OVER follow YIELD src(edge),dst(edge);
ot R B G5 R 4 AR T STEP_COUNT BREH S A7
TRFERE SR TFEHENZELEN, BFARRETE,

# BN playerl0l FFEA. 0~100 Bk. follow HAAIHNAIFE.
nebula> GET SUBGRAPH 100 STEPS FROM "player101" OUT follow YIELD VERTICES AS nodes, EDGES AS relationships;

flmccmmossoocccessesssaoonoooooocoees s e o s s o soooaasos T -
| nodes | relationships |
e S -
| [("player101" :player{})] | [[:follow "player101"->"player100" @0 {}], [:follow "player101"->"player102" @0 {}]] |
| [("player100" :player{}), ("player102" :player{})] | [[:follow "player102"->"player100" @0 {}]] |
SR S 5SS M R

REEH: 2025F8H4H
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4.6 T AIATIEI

4.6.1 GROUP BY

GROUP BY FHITI LI FREEIE.

openCypher #71E

SREUERTRE nGQL.
B E LR openCypher AHY

nebula> MATCH (v:player)<-[:follow]-(:player) RETURN v.player.name AS Name, count(*) as cnt ORDER BY cnt DESC;

S

| "Tim Duncan"
| "LeBron James"
| "Tony Parker"
\

\

"Chris Paul"
"Manu Ginobi Li"

B

+omme +

REHESHIE.

GROUP BY FRIAJ AR GEEMERNT, AEHTIH. HFMITEEEE

GROUP BY FAIRJATEEERT () Z/EM viELD FAIZHIER,

| GROUP BY <var> YIELD <var>, <aggregation_function(var)>

aggregation_function() BRIERSZ#F avg() « sum() « max() « min() v count() « collect() « std()o

il

# TRFFEEREE playerl00 M=, FREMAIINMRHITHHE, REEREHIIRE.
nebula> GO FROM "player100" OVER follow BIDIRECT \
YIELD properties($$).name as Name \

unt(*) AS Name_Count;
¥

+

| GROUP BY $-.Name \
YIELD $-.Name as Player, col
R +-
| Player | Name_Count
S +-
| "Shaquille 0'Neal" | 1
| "Tiago Splitter" |1
| "Manu Ginobili" | 2
| "Boris Diaw" |1
| "LaMarcus Aldridge" | 1
| "Tony Parker" | 2
| "Marco Belinelli" |1
| "Dejounte Murray" | 1
| "Danny Green" | 1
| "Aron Baynes" |1
S S S +-

—

# EHFTEESE) playerl00 M, FARBRMASHITHA, BE degree HIHF,

nebula> GO FROM "player100" OVER follow \

YIELD src(edge) AS player, properties(edge).degree AS degree \

| GROUP BY $-.p
YIELD sum($-.de;
R e +
| sum($-.degree) |
Srosooocoosooocoos +
| 190 |
R e +

layer \
gree) ;
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4.6.1 GROUP BY

[5aw

7£55R nGQL B BRI tH croup BY HEZEIHAFERIEFBIA AR croup BY BiRFES%; TI7E openCypher B4 Group BY BUF A RRETHY, BNTEIE
AFRFEBSH croup BY HAETHEEIDAFERMITER. nGQLEAFE R cRoup BY F35%5 openCypher IEAIHRIBER Mt croup BY AB5A4EE], FH nGQLIE
7R openCypher B, Bz #FbaztithfEFE crouP BY o 53 GROUP BY HUBRNAEE, BN o

flan: &if 34 5 LU ERKE P2 ESRIKIE.,

nebula> LOOKUP ON player WHERE player.age > 34 YIELD id(vertex) AS v | \
GO FROM $-.v OVER serve YIELD serve.start_year AS start_year, serve.end_year AS end_year | \
YIELD $-.start_year, $-.end_year, count(*) AS count | \
ORDER BY $-.count DESC | LIMIT 5;
+

S froconsooooooo foocooso +
| $-.start_year | $-.end_year | count |
S Mhoccoooccooood T +
| 2018 | 2019 13 |
| 2007 | 2012 |2 |
| 1998 | 2004 2 |
| 2017 | 2018 2 |
| 2010 | 2011 2 |
S S doccooso +

RIGEH: 2025F8H4H
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4.6.2 LIMIT

4.6.2LIMIT

LINIT FRIPREI S RAVITER.  LINIT 7E/R4E nGQL iEAF openCypher EAREAFMAEEFIARES

« EEENGQLIEAR, —MEEL LINT FAFIEREER, AIUERE LIMITIEAEIRERELRREESH,
+ £ openCypher RFIBAHR, FTAWE LT FERIEREER, AJLUIER skr 5RREBE.

e

724 nGQL 5% openCypher AZVARER LINIT BY, fEF ORDER BY FAMRFIBLINFIFEEE, TUREWH— MR FE,

R4 nGQL HA]I Y LIMIT
EBEE nGQL H, LINIT BBAIBEM c0 BATNERIEE.
JR4 NGQL HHEA LIMIT i

R4 nGQL HRAYIEA LINIT 545 soL A9 LIniT [RIBAEREl,  LINIT FaElR— el N8k, SHNAEXNTEIERE
BRI :

g
iy
S
)\%}
H
at
il
It
ek
N
137\
i
B

... | LIMIT [<offset>,] <number_rows>;

S8 WtAA
offset REE, BIEXMB—ITHIRIRE, FR3IM 0 Fig. FIAMEN 0, RAME—ITHBIREL
number_rows IR[EIEY 21T,

il

# NERPEEIRAES 3 T8I8.
nebula> LOOKUP ON player YIELD id(vertex)|\
LIMIT 3;

| "player100" |
| "player101" |
| "player102" |

# NEEFESRPIREISE 2 TR 3 17818,

nebula> GO FROM "player100" OVER follow REVERSELY \
YIELD properties($$).name AS Friend, properties($$).age AS Age \
| ORDER BY $-.Age, $-.Friend \
| LIuIT 1, 3;

| "Danny Green" | 31 |
| "Aron Baynes" | 32 |
| "Marco Belinelli" | 32 |
- I — +

GO EAJH LIMIT
60 IBAHHY LINIT BT ZHFRE nGQL HRNERIE RSN, BRFFRIBIAREIRHLERNE,
Bk

<go_statement> LIMIT <limit_list>;
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4.6.2 LIMIT

limit_list @— IR, IRPHTELDANBERE, BTEBEMLRS 0 BEIHHY sTEPS FIRAZAER, T
60 1 TO 3 STEPS FROM "A" OVER * LIMIT <limit_list> JOS¥4RNEE LINIT BIXFRAE S,

+ HIR Limit_list RES 3 NBERITE, FIU060 1 T0 3 STEPS FROM "A" OVER * LIMIT [1,2,4] o

o LINIT [1,2,4] BV 1 RRARAEF—T R BEER 1 KIMREUER, 2 RREEZSINER 2 KOG, 4+ RNEBZLINHER 4 ZDREHE
EO

« EX60 1710 3 STEPS RREIFE—FE=SWRERERER, Rt TEFRELEHMNENNRERS BNRESWXE 0 BN L, mERINE
R 60 IBANEMH T IEERRERR, WRARR 60 1 70 3 STEPS AR 60 3 STEPS , M RAITE E5E =S ML EINFENIHHKN o

STEP 1 STEP 2 STEP 3

7E basketballplayer #3B&EFHIHITRAIGIT

nebula> GO 3 STEPS FROM "player100" \
OVER * \
YIELD properties($$).name AS NAME, properties($S$).age AS Age \
LIMIT [3,3,3];

e — - +

+
| "Tony Parker" |
| "Manu Ginobili" |
| "Spurs" |

+

nebula> GO 3 STEPS FROM "player102" OVER * BIDIRECT\
YIELD dst(edge) \
LIMIT [rand32(5),rand32(5),rand32(5)];

| "player100" |
| "player100" |
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4.6.2 LIMIT

openCypher 25 A FHT LIMIT
£ WATCH % openCypher #RIBADER LIMIT REEME BT, BEMIRENT:

. [SKIP <offset>] [LIMIT <number_rows>];

S AR
offset %2, BIEXMB—ITHIRIRE, R3IM 0 Fib. FIAMER 0, RAME—ITHBIREL
number_rows R[ER2ITEHE,

offset Fl number_rows AJ AERFRIER, BRFRAXNNER L IEIEREL,

e

AT EBARNI D BTRANS B NI, fIi0s/6 mTEEN L.

FREER LIMIT

LIMIT AT AR GEF, IREIIEEHENER,

nebula> MATCH (v:player) RETURN v.player.name AS Name, v.player.age AS Age \
ORDER BY Age LIMIT 5;

S A oo +
| Name | Age |
NN S +
| "Luka Doncic" | 20 |
| "Ben Simmons" |22 |
| "Kristaps Porzingis" | 23 |
| "Giannis Antetokounmpo" | 24 |
| "Kyle Anderson" | 25 |
S A oo +

B SKIP

SkIP AJLABRIRERS, AT IREREE, RENEEMEZ EREIE.

nebula> MATCH (v:player{name:"Tim Duncan"}) --> (v2) \
RETURN v2.player.name AS Name, v2.player.age AS Age \
ORDER BY Age DESC SKIP 1;

S e Hrooooo +
| Name | Age |
N R +
| "Manu Ginobili" | 41 |
| "Tony Parker" | 36 |
S e S o +

nebula> MATCH (v:player{name:"Tim Duncan"}) --> (v2) \
RETURN v2.player.name AS Name, v2.player.age AS Age \
ORDER BY Age DESC SKIP 1+1;

N Homen +
| Name | Age |
S ocsoo +
| "Tony Parker" | 36 |
N Heeen +

& SKIP 5 LIMIT
FIBHERR skip 5 LInIT B] LUREIMIETE i B FHARVIE EHE MR,

nebula> MATCH (v:player{name:"Tim Duncan"}) --> (v2) \
RETURN v2.player.name AS Name, v2.player.age AS Age \
ORDER BY Age DESC SKIP 1 LIMIT 1;

S e S tommmm +
| Name | Age |
Sroooccocoooocooc Mhooooo +
| "Manu Ginobili" | 41 |
S e S tommmm +

REEH: 202568848
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4.6.3 SAMPLE
SAWPLE F A A TS RETH OB HREEE M EMVEIR.
SAMPLE {RBETE 60 IBAIFRMER, 1BEMT:

<go_statement> SAMPLE <sample_list>;

4.6.3 SAMPLE

sample_List @—FIR, FIRPHITEXDTANBRLE, BXERESNNS 60 BATHI STEPS IR AZAEE, TXLAG0 1 T0 3 STEPS FROM "A" OVER *

SAMPLE <sample_List> J9ffII¥£H7 43 SAWPLE BYFE %o

« 5K sample_List HAEE 3 NBEAITE, %060 1 T0 3 STEPS FROM "A" OVER * SAMPLE [1,2,4] o
© SAMPLE [1,2,4] Y 1 RIRRFAEFE—P T ERNER 1 FUREEH, 2 RREEZDEHER 2 FOREER, 4+ RREE =ZFEHER 4 FOHREE
. MNEE—S&ELEMNANELEENIHENTIEEHRE, WIELhrEERE,

« EA60 170 3 STEPS RMREIE—EHE=SWFAERHER, Rt TEFAELBHMNEININERS BMNRESWIXE 0 BALERE L, MERHR
N 60 BAIEH IS EFNERR. WRAE 60 1 10 3 STEPS MR 60 3 STEPS , NMRKITLHEE 5 =FHT EAMENIHHRN S

STEP1 STEP 2

7£ basketballplayer #3B&E R TREIGOT

nebula> GO 3 STEPS FROM "player100" \
OVER * \
YIELD properties($$).name AS NAME, properties($$).age AS Age \
SAMPLE [1,2,3];

foooococcoooocooeo I — +
| NAME | Age |
. dpmmmooommos +
| "Tony Parker" | 36 |
| "Manu Ginobili" | 41 |
| "Spurs" | __NULL__ |
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4.6.3 SAMPLE

e e +

nebula> GO 1 TO 3 STEPS FROM "player100" \
OVER * \
YIELD properties($$).name AS NAME, properties($$).age AS Age \
SAMPLE [2,2,2];

+ R — +
\
+
| "Manu Ginobili" | 41 |
| "Spurs" | __NULL__
| "Tim Duncan" | 42 |
| "Spurs" | __NULL__ |
| "Manu Ginobili" | 41 |
| "Spurs" | __NULL__
+. cocotieo +

wIGEH: 202568848
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4.6.4 ORDER BY

4.6.4 ORDER BY

ORDER BY F-A4E Ml tH L5 REVHEFHLN o

« ERE nGQLH, AMIE VIELD FRZEMHEAEER (|) # oRER BY F.

+ 7£ openCypher AR, RAFEREER. 1E RETURN FAIZSEFA 0RDER BY T4,
HEAN S R T

+ Asc (BRIA) FHR

+ DESC: F&fFo
JF 4 nGQL 1B

<VIELD clause>
| ORDER BY <expression> [ASC | DESC] [, <expression> [ASC | DESC] ...];

E.npatibility

JR4E nGQLBEE, ORDER BY 3 S /EUAERASIFAFT §-. o B1E 2.5.0 ZAIMMNRAHFFFE.

i

nebula> FETCH PROP ON player "player100", "playerl01l", "player102", "playerl03" \
YIELD properties(vertex).age AS age, properties(vertex).name AS name \
| ORDER BY $-.age ASC, $-.name DESC;

Fomm e e e P T +
| age | name

frocooo Hioooooooccoscooonno00D +
| 32 | "Rudy Gay"

| 33 | "LaMarcus Aldridge" |
| 36 | "Tony Parker"

| 42 | "Tim Duncan"

O . +

nebula> $var = GO FROM "player100" OVER follow \
VIELD dst(edge) AS dst; \
ORDER BY $var.dst DESC;

| "player125" |
| "player101" |

OpenCypher 75 =%

<RETURN clause>
ORDER BY <expression> [ASC | DESC] [, <expression> [ASC | DESC] ...];

nebula> MATCH (v:player) RETURN v.player.name AS Name, v.player.age AS Age \
ORDER BY Name DESC;

fommmmecommnmmacss S +
| Name | Age |
N oo +
| "Yao Ming" | 38 |
| "Vince Carter" | 42 |
| "Tracy McGrady" | 39 |
| "Tony Parker" | 36

| "Tim Duncan" | 42 |
fommmmecommmmeacss S +

# BRMUERHF, MRERER, BUERIF.

nebula> MATCH (v:player) RETURN v.player.age AS Age, v.player.name AS Name \
ORDER BY Age DESC, Name ASC;

oo fmmoocoooe oo +

| Age | Name

E—— e +
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| 47 | "Shaquille 0'Neal"
| 46 | "Grant Hill" |
| 45 | "Jason Kidd"
| 45 | "Steve Nash"

NULL ERHEF
FEHTIE, SEGHNRETIE NULLE, BREHTIR, SEREAFFSLTIE NULL E,

nebula> MATCH (v:player{name:"Tim Duncan"}) --> (v2) \
RETURN v2.player.name AS Name, v2.player.age AS Age \
ORDER BY Age;

$ommmmecommmmmacss dpmmmmmmons +
| Name | Age

focoococcooooccoeo T — +
| "Tony Parker" | 36

| "Manu Ginobili" | 41 |
| _NULL__ | _NULL__ |
focoococcooooccoeo T — +

nebula> MATCH (v:player{name:"Tim Duncan"}) --> (v2) \
RETURN v2.player.name AS Name, v2.player.age AS Age \
ORDER BY Age DESC;

S S S — +
| Name | Age |
Fommm e S et +
| _NULL__ | __NULL__ |
| "Manu Ginobili" | 41 \
| "Tony Parker" | 36 |
Fommm e S et +

REEH: 202568H4H
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RETURN FAIENX T nGQL TiapViEHER, NRE

RETURN AT LAS | S FRIKIBA):

* RETURN FAIAT AT nGQL Y openCypher SNIBAH, 30 MATCH T UNWIND o

+ RETURN B LAERIRMFEA, RIHFRARMER.

openCypher FE72 1%

ASHRE(UERTF nGQL 189 openCypher Azve XFE4E nGQL IIAENIHELER, BHEN

RETURN R3Z#5401F openCypher ThEE:

s FRTERNFRRPNFHIENZES, flam:

MATCH (*s2 1':player) \
RETURN "g2 1°;

< RE—MRRN, FEREZEXLENFETER. flin:

MATCH (v:player) \
RETURN (v)-[e]->(v2);

[ SRR AR

+ £nGQL 1.x A, RETURNIEATFEAE nGQL, iBIEJI RETURN <var_ref> IF <var_ref> IS NOT NULL o

+ M nGQL 2.0 74, RETURN FERTF/E4AE nGQL,

Map JIiij5-5 3

RETURN 3R[E] Map BY, Key BIIRRE2HRE XM,

nebula> RETURN {age: 32, name: "Marco Belinelli"};

IR [E] s Bk

£ RETURN {<vertex_name> | <edge_name>} iR[E]mBiNRIFFEIE R

// BEIR
nebula> MATCH (v:player) \
RETURN v;

"player104" :player{age:
"player107" :player{age:
player116" :player{age:
"player120" :player{age:
"player125" :player{age:

name:

name

, name:
name:
name:

"Marco Belinelli"})
: "Aron Baynes"})
"LeBron James"})
"James Harden"})
"Manu Ginobili"})

REIZNFE, AESGES () 7R
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// BEA
nebula> MATCH (v:player)-[e]->() \

RETURN e;
e +
| e \
R ittt R e e +
| [:follow "player104"->"player100" @0 {degree: 55}]
| [:follow "player104"->"player101" @0 {degree: 50}]
| [:follow "player104"->"player105" @0 {degree: 60}]
| [:serve "player104"->"team200" @0 {end_year: 2009, start_year: 2007}]
| [:serve "player104"->"team208" @0 {end_year: 2016, start_year: 2015}]
S +

AL 1D

fER 1d() REGRER 1D,

nebula> MATCH (v:player{name:"Tim Duncan"}) \
RETURN id(v);

S +
| id(v) |
R —— +
| "player100" |
S +

1Z[A] Tag

5 labels() EREGRE] = LR Tag 51K,

nebula> MATCH (v:player{name:"Tim Duncan"}) \
RETURN Labels(v);

IR[EFIEFR Llabels(v) FAIE N Ny, AILAEA labels(v) [n-1] o FIAIFERBIFER Labels(v)[0] IZRE—NITE.

nebula> MATCH (v:player{name:"Tim Duncan"}) \
RETURN Llabels(v)[0];

R T +

| Llabels(v)[0] |

T +

| "player” |

R T +
IR [l

REIRHNEMNN, BHEERBLEMEN Tag, RARATUEZY Tag, FER—MEMERTUEFREN Tag EHI
SFHEE R Tag IR[EiZ Tag MIFABRIE; MXIHEERM Tag IR MBS, &RE% Tag WIEERM,

/] BESHEYE
nebula> MATCH (v:player) \
RETURN v.player, v.player.name, v.player.age \

LINIT 3;
B froccoososoooonoooooooD Hrocccoccosooooo +
| v.player | v.player.name | v.player.age
$mocomccosccoccccocooscoamocossonscos e fomcco==zoomcos +
| {age: 33, name: "LaMarcus Aldridge"} | "LaMarcus Aldridge" | 33

| {age: 25, name: "Kyle Anderson"} | "Kyle Anderson" | 25

| {age: 40, name: "Kobe Bryant"} | "Kobe Bryant" | 40
$mocomccosccoceccocooscoamocoososces e fomceo==zooscos +

RENNMEMRN, THEEREMFERN Edge type, EABREEE— Edge type.

// BESBHIRE Y
nebula> MATCH (v:player{name:"Tim Duncan"})-[e]->() \
RETURN e.start_year, e.degree \

frocoosoocoooses e +
e.start_year | e.degree
d
E | — +
| _NULL_ |95 [
| __NULL__ | 95 |
| 1997 | _NULL__ |
E | — +
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8 properties() BRFUREISHIARIFIE B M.

nebula> MATCH p=(v:player{name:"Tim Duncan"})-[]->(v2) \
RETURN properties(v2);

i&[E] Edge type
5 type() BREUR [EIILEZAY Edge typeo

nebula> MATCH p=(v:player{name:"Tim Duncan"})-[e]->() \
RETURN DISTINCT type(e);

serve"

IR [E] 1%
{8 A3 RETURN <path_name> iR[E]ILACER R AUFRE 15 B0

nebula> MATCH p=(v:player{name:"Tim Duncan"})-[*3]->() \
RETURN

5
\
p
\
8
o

| <("player100" :player{age: 42, name: "Tim Duncan"})-[:follow@0 {degree: 95}]->("player101" :player{age: 36, name: "Tony Parker"})-[:follow@0 {degree: 90}]->("player102" :player{age: 33,
name: "LaMarcus Aldridge"})-[:serve@0 {end_year: 2019, start_year: 2015}]->("team204" :team{name: "Spurs"})>

| <("player100" :player{age: 42, name: "Tim Duncan"})-[:follow@0 {degree: 95}]->("player101" :player{age: 36, name: "Tony Parker"})-[:follow@0 {degree: 90}]->("player102" :player{age: 33,
name: "LaMarcus Aldridge"})-[:serve@0 {end_year: 2015, start_year: 2006}]->("team203" :team{name: "Trail Blazers"})> |

| <("player100" :player{age: 42, name: "Tim Duncan"})-[:follow@0 {degree: 95}]->("player101" :player{age: 36, name: "Tony Parker"})-[:follow@0 {degree: 90}]->("player102" :player{age: 33,
name: "LaMarcus Aldridge"})-[:follow@0 {degree: 75}]->("player101" :player{age: 36, name: "Tony Parker"})>

SR o 25
R nodes () BRIERIREERTZFHIFTE Mo

nebula> MATCH p=(v:player{name:"Tim Duncan"})-[]->(v2) \
RETURN nodes(p);

eSS R AR R R R L +
| nodes (p) |
S S S S +
| [("player100" :player{age: 42, name: "Tim Duncan"}), ("team204" :team{name: "Spurs"})] |
| [("player100" :player{age: 42, name: "Tim Duncan"}), ("player101" :player{age: 36, name: "Tony Parker"})]

| [("player100" :player{age: 42, name: "Tim Duncan"}), ("playerl25" :player{age: 41, name: "Manu Ginobili"})]
S S S S +

R E] AR A0
{EF relationships() ERIFR[EIERE R AIFRIE L.

nebula> MATCH p=(v:player{name:"Tim Duncan"})-[]->(v2) \
RETURN relationships(p);

S S S S +
| relationships(p) |
R et R T +
| [[:serve "player100"->"team204" @0 {end_year: 2016, start_year: 1997}]] |
| [[:follow "player100"->"player101" @0 {degree: 95}]]

| [[:follow "player100"->"player125" @0 {degree: 95}]]

R et R T +
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SR
fEF Length() EREIORIRRAIKE,

nebula> MATCH p=(v:player{name:"Tim Duncan"})-[*..2]->(v2) \
RETURN p AS Paths, length(p) AS Length;

Paths
| Length |

| <("player100" :player{age: 42, name: "Tim Duncan"})-[:serve@0 {end_year: 2016, start_year: 1997}]->("team204" :team{name:

"Spurs"})> | ‘

| <("player100" :player{age: 42, name: "Tim Duncan"})-[:follow@0 {degree: 95}]->("player101" :player{age: 36, name: "Tony

Parker"})> |1

| <("player100" :player{age: 42, name: "Tim Duncan"})-[:follow@0 {degree: 95}]->("player125" :player{age: 41, name: "Manu

Ginobi Li"})> [r |

| <("player100" :player{age: 42, name: "Tim Duncan"})-[:follow@0 {degree: 95}]->("player101" :player{age: 36, name: "Tony Parker"})-[:serve@0 {end_year: 2018, start_year: 1999}]-
>("team204" :team{name: "Spurs"})> | 2

| <("player100" :player{age: 42, name: "Tim Duncan"})-[:follow@0 {degree: 95}]->("player101" :player{age: 36, name: "Tony Parker"})-[:serve@0 {end_year: 2019, start_year: 2018}]-
>("team215" :team{name: "Hornets"})> | 2

| <("player100" :player{age: 42, name: "Tim Duncan"})-[:follow@0 {degree: 95}]->("player101" :player{age: 36, name: "Tony Parker"})-[:follow@0 {degree: 95}]->("player100" :player{age: 42,
name: "Tim Duncan"})> |2

| <("player100" :player{age: 42, name: "Tim Duncan"})-[:follow@0 {degree: 95}]->("player101" :player{age: 36, name: "Tony Parker"})-[:follow@0 {degree: 90}]->("player102" :player{age: 33,
name: "LaMarcus Aldridge"})> | 2 |

| <("player100" :player{age: 42, name: "Tim Duncan"})-[:follow@0 {degree: 95}]->("player101" :player{age: 36, name: "Tony Parker"})-[:follow@0 {degree: 95}]->("player125" :player{age: 41,
name: "Manu Ginobili"})> | 2

| <("player100" :player{age: 42, name: "Tim Duncan"})-[:follow@0 {degree: 95}]->("player125" :player{age: 41, name: "Manu Ginobili"})-[:serve@0 {end_year: 2018, start_year: 2002}]-
>("team204" :team{name: "Spurs"})> | 2

| <("player100" :player{age: 42, name: "Tim Duncan"})-[:follow@0 {degree: 95}]->("player125" :player{age: 41, name: "Manu Ginobili"})-[:follow@0 {degree: 90}]->("player100" :player{age: 42,

name: "Tim Duncan"})>

|2 |

R EFTA TR

FRES () BEREEXFIMETE.

nebula> MATCH (v:player{name:"Tim Duncan"}) \
RETURN *;

"

"

player100" :player{age: 42, name:

( "Tim Duncan"})
("player100" :player{age: 42, name:
(

"Tim Duncan"})
m Duncan"})

player101" :player{age: 36, name: "Tony Parker"})
"player125" :player{age: 41, name: "Manu Ginobili"}) |
"team204" :team{name: "Spurs"}) |

EWATE
fERIEE AS <alias> ERBRIHERFHFER.

nebula> MATCH (v:player{name:"Tim Duncan"})-[:serve]->(v2) \
RETURN v2.team.name AS Team;

E +
| Team |
. +
| "Spurs" |
E +

| "Amber" |
+- +

R EATEFE R B

MBLIREHLERP, ENEEREFE, =IRE NLL o
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nebula> MATCH (v:player{name:"Tim Duncan"})-[e]->(v2) \
RETURN v2.player.name, type(e), v2.player.age;
T S S S — S +

. e
| "Manu Ginobili" | "follow" | 41 |
| __NULL__ | "serve" | __NULL__ |
| "Tony Parker" | "follow" | 36 |
. dpmmmoommmos . +

EEFIA LR

RETURN BRI AT LUREIFEE. R IBRAERANNER,

nebula> MATCH (v:player{name:"Tony Parker"})-->(v2:player) \
RETURN DISTINCT v2.player.name, "Hello"+" graphs!", v2.player.age > 35;

e S S +
| | (v2.player.age>35) |
R e LT T e e T S L e +
| "LaMarcus Aldridge" | "Hello graphs!" | false |
| "Tim Duncan" | "Hello graphs!" | true |
| "Manu Ginobili" | "Hello graphs!" | true |
R e LT T e e T S L e +

nebula> RETURN 1+1;

nebula> RETURN 1+1, rand32(1, 5);

Fommeme - it e +
| (1+1) | rand32(1,5) |
frocosooo froccoocosscmoo +
|2 1 I
Fommeme - it e +

IR A — B
A pISTINCT A LAMIPREEREFHNEE FEL,

# SRAEM DISTINCT.
nebula> MATCH (v:player{name:"Tony Parker"})--(v2:player) \
RETURN v2.player.name, v2.player.age;
+

roooocooconooncoocooas +.

| v2.name | v2.age |
S drmmoosoo +
| "Tim Duncan" | 42 |
| "LaMarcus Aldridge" | 33 |
| "Marco Belinelli" | 32 |
| "Boris Diaw" | 36 |
| "Dejounte Murray" | 29 |
| "Tim Duncan" | 42 |
| "LaMarcus Aldridge" | 33 |
| "Manu Ginobili" | 41 |
$ommmmemommmecesssomos + +

# R DISTINCT.
nebula> MATCH (v:player{name:"Tony Parker"})--(v2:player) \
RETURN DISTINCT v2.player.name, v2.player.age;

- +. +

| v2.name | v2.age |

| "Tim Duncan"

| "LaMarcus Aldridge'
| "Marco Belinelli"
| "Boris Diaw"

| "Dejounte Murray"
| "Manu Ginobili"
+

29

\
\
\
\
\
a |
"
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REEH: 2025F8H4H
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4.6.6 TTL

4.6.6TTL

TTL (TimeTo Live) @— M EXIUIBEFHNNG, HEBADETENEFNEG, ERBMELREETRIR. XMMELEHEETRFTEE
BITEAERVEUR, BIaNIRRYSIEEEEUR.

openCypher FEZ 1

FXIREERTRE nGQL,

FEEFEI
- FEeBEHE TTLIETMBEMR Schema,
« TTL#0 INDEX H7FiR)

« WIR— Tag/Edge type WEAHF—E4EH INDEX, MREERHEIZGE TTL, BREENZ Tag WEMBMIZE TTL,
- YNREAF TTL, TILEZRN INDEX,

TTL 3575

NGQL ZHFAY TTL AN T,

JEI k)]
ttl_col BE—TINENEIREREREINES. BENEIREEENLIE int HE tinestanp o
ttl_duration EENBIEEE, RINRA: FY, NEBEELAN 64 (FEAEHR, BHEMNEHEEZMONRNTAFEE, BHERH

2338, 0R ttl_duration 70, BHEEXARIHR,
A 7EBCE XXM nebula-storaged.conf (BRINERTR Jusr/local/nightly/etc/ ) HIRE ttl_use_ms I true FERINBALIEHERD,

\ﬁrning

- TEIRE ttl use_ms /9 true A, BEHREHENBIERE TTL, [TNEFEIHRELERE, SEEERE IR,

- TEIRE ttl_use ns U true [5, BMRE ttl_duration IBRINBAIAZINGE, ttlcol MBARANANT, ERNBEXBELIZ int, HEAREFHERRELE
NEW. BIINRE ttl col N a, WHRER a EFIRANZED, MY a BUEN now() , WHEER a BIEIREN now() * 1000,

A TTL %00
TEfER TTLIhREZ A, HASEEIE—MEEBERAEY, HE TTLADHIEE 7. BEETSBmAEEIRENEEX M EEEL,
TR R B SR RO ERY, BINAER now() BRERENE LRI EIBSRA R HAIETE,

TAG & EDGE TYPE {77
W3R Tag Ml Edge type BELIRE, 1B ALTER BB Tag 3¢ Edge types

# BUEE Tag.
nebula> CREATE TAG IF NOT EXISTS t1 (a timestamp);

# ALTER {62 Tag, A0 TTL %W,
nebula> ALTER TAG t1 TTL_COL = "a", TTL_DURATION = 5;

# FAS, ARG 5 Widi,
nebula> INSERT VERTEX t1(a) VALUES "101":(now());
TAG = EDGE TYPE IN77E

Bl Tag 3 Edge type BRI LARIBIZE TTLIED, #1HESL # o

# BIE Tag FRE TTL &M,
nebula> CREATE TAG IF NOT EXISTS t2(a int, b int, c string) TTL_DURATION= 100, TTL_COL = "a";
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# AR, THIEEE Y 1648197238 (1648197138 + 100) o
nebula> INSERT VERTEX t2(a, b, c) VALUES "102": (1648197138, 30, "Hello");

JE P

‘&‘ution

+ YH— Tag 5 Edge type FIBIHIRE TTL HZBMREN WLL B, TTLIIEEFZEXN, EMZBIEXTEH.
-+ WNRA— Tag 5 Edge type FEERINMES now() WEMHBIZBIMIRET TTL, 1% Tag ¢ Edge type XA EEIERSIH, EAHEEIERNZEMLE

OEEIESIEIESS

HE ML
REMES AN TR
* IR RNE— Tag, R EMN—NEMIH, mtadHR,
s MR—PRBEED Tag, REN—NMEEIH, MZEMEER Tag WEMEEHESIH, BRSFEEH, R LHM Tag WEHRETE.
s

EA—FBRE— Edge type, WEN—PMEMEIH, B3,

AL B
MEHE, MNESSERBIRNATEMEEER L, BTN SR IRRE.
H R EIEER =,

E:
NebulaGraph EIEHIIIT HISIRIS, S7EF—R

e

IS , £—¥r Compaction Z G ARG AT LI 195,

A BRG]
MR R Bl AT A AR A0 T LM 5 04
- BRI EFEREIRE L.

nebula> ALTER TAG t1 DROP (a);

< IRE ttl_col ATFRIR.
nebula> ALTER TAG t1 TTL_COL = "";
B ttl duration 90, ZASIRIERILARER TTLIEIN, BMKTEHE, BREMM Schema TiAEK,

nebula> ALTER TAG t1 TTL_DURATION = 0;

REEH: 202568848
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4.6.7T WHERE
WHERE FA) AT LURIE SR AT it 45 R
WHERE FRIBER TN TEIS:
+ FR%E nGQL, %0 6o F Lookup B,

+ openCypher AT, 140 wATCH 1 WITH IEAo

openCypher #71%
10 Rank 24 nGQL IhEE, INFETE openCypher BAIBAHTEIEIREY Rank B, AILAER rank() BEL, 540 MATCH (:player)-[e:follow]->() RETURN

rank(e); o
Hfh A%

e

TRBIRE S S FERSIATS, WEBEERSI AT,

7E WHERE FAIPEMAR/RSERI NOT . AND . OR F XOR EXF M. RFBEEMIMAEL, BSR =550,

nebula> MATCH (v:player) \
WHERE v.player.name == "Tim Duncan" \
XOR (v.player.age < 30 AND v.player.name == "Yao Ming") \
OR NOT (v.player.name == "Yao Ming" OR v.player.name == "Tim Duncan") \
RETURN v.player.name, v.player.age;

1 S S T +
| v.player.name | v.player.age |
T — T +
| "Danny Green" | 31 |
| "Tiago Splitter" | 34 |
| "David West" | 38 |

nebula> GO FROM "player100" \
OVER follow \
WHERE properties(edge).degree > 90 \
OR properties($$).age != 33 \
AND properties($$).name != "Tony Parker" \
YIELD properties($$);

N +
| properties($$) |
foocoococcoooocccooosoa00 +
| {age: 41, name: "Manu Ginobili"} |
N +
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c EREN:

nebula> MATCH (v:player)-[e]->(v2) \
WHERE v2.player.age < 25 \
RETURN v2.player.name, v2.player.age;

SN drosoossoosoooood +
| v2.player.name | v2.player.age
N S +
| "Ben Simmons" | 22

| "Luka Doncic" | 20

| "Kristaps Porzingis" | 23
N S +

nebula> GO FROM "player100" OVER follow \
WHERE $7.player.age >= 42 \
VIELD dst(edge);

nebula> MATCH (v:player)-[e]->() \
WHERE e.start_year < 2000 \
RETURN DISTINCT v.player.name, v.player.age;

rooooccocooooccocooos S +
| v.player.name | v.player.age
S S S +
| "Tony Parker" | 36

| "Tim Duncan" | 42

\ |

"Grant Hill" | 46

nebula> GO FROM "player100" OVER follow \
WHERE follow.degree > 90 \

| "player101" |
| "player125" |

nebula> MATCH (v:player) \
WHERE v[toLower ("AGE")] < 21 \
RETURN v.player.name, v.player.age;

nebula> MATCH (v:player) \
WHERE exists(v.player.age) \
RETURN v.player.name, v.player.age;

1 T +
| v.player.name | v.player.age |
T — T +
| "Danny Green" | 31 |
| "Tiago Splitter" | 34 |
\ |

"David West" | 38

£ RANK

EnGQL #, MRS MLAEHERNEIRR. BENSMENE, NENNM—X3Z rank E. 1E wHERE FAIFRTLUER rank :diEil.

# QUM EUE,
nebula> CREATE SPACE IF NOT EXISTS test (vid_type=FIXED_STRING(30));
nebula> USE test;
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nebula> CREATE EDGE IF NOT EXISTS el(pl int);
nebula> CREATE TAG IF NOT EXISTS person(pl int);
nebula> INSERT VERTEX person(pl) VALUES "1":(1);
nebula> INSERT VERTEX person(pl) VALUES "2":(2);
nebula> INSERT EDGE el(pl) VALUES "1"->"2"@0:(10);
nebula> INSERT EDGE el(pl) VALUES "1"->"2"@l:(11);
nebula> INSERT EDGE el(pl) VALUES "1"->"2"@2:(12);
nebula> INSERT EDGE el(pl) VALUES "1"->"2"@3:(13);
nebula> INSERT EDGE el(pl) VALUES "1"->"2"@4:(14);
nebula> INSERT EDGE el(pl) VALUES "1"->"2"@5:(15);
nebula> INSERT EDGE el(pl) VALUES "1"->"2"@6:(16);

# 383 rank D8I, T rank KF 2 B8,
nebula> GO FROM "1" \
OVER el \
WHERE rank(edge) > 2 \
VIELD src(edge), dst(edge), rank(edge) AS Rank, properties(edge).pl | \
ORDER BY $-.Rank DESC;
ocdieo +

| src(EDGE) | dst(EDGE) | Rank | properties(EDGE).pl

 S— R — CE— S —— +
| o | 2 6 |16 \
| o | "2 [5 |15 \
[ " | "2 [4 |1 \
| oo | o 3 |13 \
Foommmm oo S it S e e L e P +

# 38T rank 8, T rank EETF 0 B follow i,
nebula> MATCH (v)-[e:follow]->() \
WHERE rank(e)==0 \

RETURN *;
fmcmmmossooccccs s s snonoaoooocoesas s e s s s oo s oo aaasEaa s e +
[ v | e |
+ - --- - +
| ("player142" :player{age: 29, name: "Klay Thompson"}) | Llow "player142"->"playerll7" @0 {degree: 90}]
| ("player139" :player{age: 34, name: "Marc Gasol"}) | [:follow "player139"->"player138" @0 {degree: 99}]
| ("player108" :player{age: 36, name: "Boris Diaw"}) | [:follow "player108"->"player100" @0 {degree: 80}]
| ("player108" :player{age: 36, name: "Boris Diaw"}) | [:follow "player108"->"player101" @0 {degree: 80}]

PATTERN

nebula> MATCH (v:player{name:"Tim Duncan"})-[e]->(t) \
WHERE (v)-[e]->(t:team) \
RETURN (v)-->();

[ (v)-->0 = (v)--
>()
\

L —
¥

| [<("player100" :player{age: 42, name: "Tim Duncan"})-[:serve@0 {end_year: 2016, start_year: 1997}]->("team204" :team{name: "Spurs"})>, <("player100" :player{age: 42, name: "Tim Duncan"})-
[:follow@0 {degree: 95}]->("player101" :player{age: 36, name: "Tony Parker"})>, <("playerl00" :player{age: 42, name: "Tim Duncan"})-[:follow@0 {degree: 95}]->("player125" :player{age: 41,

name: "Manu Ginobili"})>] |

nebula> MATCH (v:player{name:"Tim Duncan"})-[e]->(t) \

WHERE NOT (v)-[e]->(t:team) \

RETURN (v)-->();
O

.
| -0 = (-
>0

\

I I I ——————————————
n

| [<("player100" :player{age: 42, name: "Tim Duncan"})-[:serve@0 {end_year: 2016, start_year: 1997}]->("team204" :team{name: "Spurs"})>, <("player100" :player{age: 42, name: "Tim Duncan"})-
[:follow@0 {degree: 95}]->("player101" :player{age: 36, name: "Tony Parker"})>, <("player100" :player{age: 42, name: "Tim Duncan"})-[:follow@0 {degree: 95}]->("player125" :player{age: 41,

name: "Manu Ginobili"})>] |

| [<("player100" :player{age: 42, name: "Tim Duncan"})-[:serve@0 {end_year: 2016, start_year: 1997}]->("team204" :team{name: "Spurs"})>, <("player100" :player{age: 42, name: "Tim Duncan"})-
[:follow@0 {degree: 95}]->("player101" :player{age: 36, name: "Tony Parker"})>, <("player100" :player{age: 42, name: "Tim Duncan"})-[:follow@0 {degree: 95}]->("player125" :player{age: 41,

name: "Manu Ginobili"})>] |

£ WHERE FA)FR{EF STARTS WITH. ENDS WITH B CONTAINS Bl LALEL FRFBHVSES 5. LENX A K/NE,

STARTS WITH
STARTS WITH = MFRF SR EVECIA (L B FHIAITEC,

# TEHRU T FFXH player 520
nebula> MATCH (v:player) \
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4.6.7 WHERE

WHERE v.player.name STARTS WITH "T" \
RETURN v.player.name, v.player.age;
+

Srooocoocooooncoocd froooo
| v.player.name | v.player.age |
S S S +
| "Tony Parker" | 36 |
| "Tiago Splitter" | 34 |
| "Tim Duncan" | 42 |
| "Tracy McGrady" | 39 |
R L T +o--- +

WREA/NS t (STARTS WITH "t") , RIREITE, RAFIEEFEELUNE t FLH%E,

nebula> MATCH (v:player) \
WHERE v.player.name STARTS WITH "t" \
RETURN v.player.name, v.player.age;
fmcoosoooooosoes dh==csooooooooos +
| v.player.name | v.player.age |

+- —etben +

+- == -+
Empty set (time spent 5080/6474 us)

ENDS WITH
ENDS WITH = MF T SR AVEE R B FHIAITAL.

nebula> MATCH (v:player) \
WHERE v.player.name ENDS WITH "r" \
RETURN v.player.name, v.player.age;

fommmmmemoemmmmsess S +
| v.player.name | v.player.age |
< 3 oo +
| "Tony Parker" | 36 |
| "Tiago Splitter" | 34 |
| "Vince Carter" | 42 |
R I +
CONTAINS

CONTAINS BRI EXBF BT LEFRFBINE—I9.

nebula> MATCH (v:player) \
WHERE v.player.name CONTAINS "Pa" \
RETURN v.player.name, v.player.age;

frocoosoccoososss S +
| v.player.name | v.player.age |
| R —— | +
| "Paul George" | 28 |
| "Tony Parker" | 36 |
| "Paul Gasol" | 38 |
| "Chris Paul" | 33 |
{ocoocooooooosco froccoooooooooo +

ZE4 NOT £
BRAUESHRREER T —iE6ER, EEFRFRCREME.

nebula> MATCH (v:player) \
WHERE NOT v.player.name ENDS WITH "R" \
RETURN v.player.name, v.player.age;

S S S +
| v.player.name | v.player.age |
S S +
| "Danny Green" | 31 |
| "Tiago Splitter" | 34 |
| "David West" | 38 |
| "Russell Westbrook" | 30 |

VUL
A N EERREE MERTEIEEYIRY.

nebula> MATCH (v:player) \
WHERE v.player.age IN range(20,25) \
RETURN v.player.name, v.player.age;
S S +
| v.player.name | v.player.age |
S S S +
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| "Ben Simmons" | 22 |
| "Giannis Antetokounmpo" | 24 |
| "Kyle Anderson" | 25 |
| "Joel Embiid" | 25 |
| "Kristaps Porzingis" | 23 |
| "Luka Doncic" | 20 |
R L L LT PP T et +

nebula> LOOKUP ON player \
WHERE player.age IN [25,28] \
YIELD properties(vertex).name, properties(vertex).age;
Srommmmemeoc e oo s e s s o omm e e oo c oo s s o oo e +
properties(VERTEX) .name | properties(VERTEX).age |
¥

I

+

| "Kyle Anderson" | 25 |
| "Damian Lillard" | 28 |
| "Joel Embiid" | 25 |
| "Paul George" | 28

| "Ricky Rubio" | 28 |
e e +

nebula> MATCH (v:player) \
WHERE v.player.age NOT IN range(20,25) \
RETURN v.player.name AS Name, v.player.age AS Age \
ORDER BY Age;

4.6.7 WHERE

S +ommee +
| Name | Age |
e R +
| "Kyrie Irving" | 26 |
| "Cory Joseph" | 271 |
| "Damian Lillard" | 28
| "Paul George" | 28
| "Ricky Rubio" |28 |
&EEH: 202588848
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4.6.8 YIELD
YIELD EX nGQL TR,

YIELD BI LA | SFaHEM:

+ VIELD FAIRTFEAE nGQLIBAIH, 4060« FETCH 3¢ LOOKUP , MAZLEIT YIELD FHIFESGREILER,

« VIELD IBAR AR TR E S TP FER.

openCypher #71%
ASHEEERTRE nGQL, XxTF openCypher ARIMAIE XIGHER, BBR

YIELD £ nGQL #1 openCypher R REIAIER R :

+ 7£ openCypher &, VIELD F3TFTE CALLL...YIELD] FHIFFEELIZ A MM H,

4.6.8 YIELD

e

NGQL A3z#F CALL[...VIELD] o

« #EnGQL 1, VvIELD 1 openCypher BfY RETURN 21}

e

TXRGIRE S s ERFIANS, FEEER 0

YIELD 4]
8%

YIELD [DISTINCT] <col> [AS <alias>] [, <col> [AS <alias>] ...];

2 iER

DISTINCT REWHER, BEEEENERE,

col ERENFE, MREEANFRIZEFE, BELERHNFIEA col.
alias col M5B, EAXET As HITIRE, BBERRREILERPHTIEANZHIE.

{#F YIELD -]
GO IBEAPEA VIELD :

nebula> GO FROM "player100" OVER follow \

YIELD properties($$).name AS Friend, properties($$).age AS Age;
S — [ +

| Friend | Age |
N R +
| "Tony Parker" | 36
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4.6.8 YIELD

| "Manu Ginobili" | 41 |
R R +

+ FETCH BEHPfERE VIELD :

nebula> FETCH PROP ON player "player100" \
VIELD properties(vertex).name;

S S +
| properties(VERTEX).name |
S +
| "Tim Duncan"

S S +

* LOOKUP JBA)FP{sE AR YIELD :

nebula> LOOKUP ON player WHERE player.name == "Tony Parker" \
YIELD properties(vertex).name, properties(vertex).age;

1 S 1 S S +

| properties(VERTEX).name | properties(VERTEX).age

e e +

| "Tony Parker" | 36

1 S 1 S S +
YIELD &4]

O
=R

YIELD [DISTINCT] <col> [AS <alias>] [, <col> [AS <alias>] ...
[WHERE <conditions>];

o A
DISTINCT ReWHER, BREEEENERE,
col ERREIMNTR, IREENFRIZES, REERPHTIE colo
alias col M5B, SEAXET As HITIRE, REBERBIZERPHTIENIZHE.
conditions £ WHERE FAIFIRBERITEHR . FIFEER o

EaBEWF MM YIELD &6

e B, VIELD BAIFTLURIR. I, Bz AEANERE, AR,

# & playerl00 XA player, FitE bR FI9ER,
nebula> GO FROM "player100" OVER follow \
VIELD dst(edge) AS ID \
| FETCH PROP ON player $-.ID \
YIELD properties(vertex).age AS Age \
| YIELD AVG($-.Age) as Avg_age, count(*)as Num_friends;

S A —— +
| Avg_age | Num_friends |
L S — +
| 38.5 2 |
S A —— +

# & playerl0l X3EH) player, iR[E] degree KTF 90 B9 playero
nebula> $varl = GO FROM "player101" OVER follow \
YIELD properties(edge).degree AS Degree, dst(edge) as ID; \
VIELD $varl.ID AS ID WHERE $varl.Degree > 90;

| "player100" |
| "player125" |

# T player RERAT 30 BVF 32 M, BEIEIEE S BIHNE.
nebula> LOOKUP ON player \

WHERE player.age < 32 and player.age >30 \

YIELD DISTINCT properties(vertex).age as v;

R +
[ v \
] SR +
[32 |
R +
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4.6.8 YIELD

JHSIAEF YIELD iE4)
VIELD AJ I EFRIANFHIREIZER,

nebula> VIELD rand32(1, 6);

R —— +
| rand32(1,6) |
{omcoscoccooso +
|3 |
R —— +

nebula> YIELD "Hel" + "\tlo" AS stringl, ", World!" AS string2;

focomcscooces fommmmcmoomos +
| stringl | string2

S | +
| "Hel ~ Lo" | ", World!" |
fomcomcscooces fpommmoomoomos +

T S +
| (hash("Tin")%100) |
oo oocomonooooed +
| 42 |
T S +

nebula> VIELD \
CASE 243 \
WHEN 4 THEN 0 \
WHEN 5 THEN 1\

ELSE -1 \
END \
AS result;
fooooosos +
| result |
C T — +
[1 |
fooooosos +

&EEH: 20258848
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4.6.9WITH

WITH FREIFTLGRENGH M IEEWRIFHMOMNER, HELEERFENMANERATINNGFED.

openCypher

wtk

ESHRVE(UERTF openCypher Ao

4.6.9 WITH

e

EFEENGQLH, BS5uIth EMH= 57, BENMNIELSRTRE. FEE openCypher AN EFEREER, WAREERELE nGQL HER wITH F4lo

HplE A EM

fERWITH FARTUARIES, B—REGHNEHERISZ—FETHREN.

1

1. EEE—P R,

2,383 nodes() ERIFEIFERZ LRVFIA RiaHE— IR,

3. BFIRIFED MITo

4. RERRERNER.

# #i8) Tag 79 player, name /B Tim Duncan MYREIERTR, HIREIEEFREFHFAENAERTIR.
nebula> MATCH p=(v:player{name:"Tim Duncan"})--() \

WITH nodes(p) AS n \

UNWIND n

RETURN DISTINCT nl;

AS nl1\

("player101" :player{age: 36, name:

("team204" :team{name: "Spurs"})

("player102"
("player125"
("player104"
("player144"
("player105"
("player113"
("player107"
("player109"
("player108"

il 2

:player{age:
:player{age:
:player{age:
:player{age:
:player{age:
:player{age:
:player{age:
:player{age:
:player{age:

33,
41,
32,
47,
31,
29,
32,
34,
36,

1. ITHE s ID 79 player100 B9
2. 3831 labels() EREIE mAYFRE Tag I EI—1FIR,
3. BHIRFED H1T.

4. REIZER,

name:
name:
name:
name:
name:
name:
name:
name:

+
\
+
| ("player100" :player{age: 42, name:
\
\
\
\
\
\
\
\
\
\
| name:

"Tim Duncan"})
"Tony Parker"})

"LaMarcus Aldridge"})
"Manu Ginobili"})
"Marco Belinelli"})
"Shaqui Lle 0'Neal"})
"Danny Green"})
"Dejounte Murray"})
"Aron Baynes"})
"Tiago Splitter"})
"Boris Diaw"})

# & id 7 playerlo0 Mg, FHREISHFAE Tag.

nebula> MATCH (v.

)\

WHERE id(v)=="player100" \
WITH labels(v) AS tags_unf \
UNWIND tags_unf AS tags_f \
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4.6.9 WITH

WITH A U ER ST P ERT ISR,

# TP RASRMBENSYSE player RERMN, HWNPAEENSEE, BIRE age BUEAFHT, REl age BEME/NTF 25 WEKN SR,
nebula> MATCH (v:player)-->(v2:player) \

WITH DISTINCT v2 AS v2, v2.player.age AS Age \

ORDER BY Age \

WHERE Age<25 \

RETURN v2.player.name AS Name, Age;
fmccomssccocccsssss=oos frmomos +

| "Luka Doncic" |
| "Ben Simmons" |
| "Kristaps Porzingis" |

+

collect() 2 A b HiLka H

7E collect() EREIGHLEERILIRNTIR Z AT, AILUER with FORFMRGAHER,

# TMPAAE Tag A player HISEIRE, HiBIE name BIEBIFEHET, 951 3 RERBIRHTIRERE,
nebula> MATCH (v:player) \

WITH v.player.name AS Name \

ORDER BY Name DESC \

LIMIT 3\

RETURN collect(Name);

454 RETURN &A1
EWITH FEFIRERIR, FET RETURN FAMIEER.

# YU 3 REFET List A,
nebula> WITH [1, 2, 3] AS "Llist’ RETURN 3 IN “List’ AS r;
Fommmem +

# iRE 3 f1 4 BHBRER.
nebula> WITH 4 AS one, 3 AS two RETURN one > two AS result;

T +
| result |
Fommmme e +
| true |
T +

&EEH: 20258848
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4.6.10 UNWIND

UNWIND FEEIAJ LU FIRIF 0 N BRIRRTT, FIRPBIE D THERN—1To

UNWIND AT AfER BB IRiE R sRiB A R F AR,

UNWIND &%)
5%
UNWIND <list> AS <alias> <RETURN clause>;

il

- FRTIR.

nebula> UNWIND [1,2,3] AS n RETURN n;
ot
[n]
Ea—
[1]
[ 2]
[3]
Hooot

UNWIND 4]

BiE

+ B4 nGQL IBEHER uNiIN FH,

4.6.10 UNWIND

e

ER4E nGQL IBAHMEER uwiIN FaiY, EBREEER

HEMA - S AEBN AT R,

| 2fE, HER - SIREEHFZANEE,

R uwIN EFEREANTFE, REFREER |

<statement> | UNWIND $-.<var> AS <alias> <|> <clause>;

+ openCypher iIBA]F A UNWIND FAo

<statement> UNWIND <list> AS <alias> <RETURN clause> ;

il

* 1 UNWIND F-E) AR WITH DISTINCT A LU FIRHAMNES MR, REIEEFNER,

e

R4 nGQL IBA)ARSZHF WITH DISTINCT o

/] AR [1,1,2,2,3,3]", BIBREET, BF1T, MITHRBNIIR.
nebula> WITH [1,1,2,2,3,3] AS n \

UNWIND n AS r \

WITH DISTINCT r AS r \

ORDER BY r \
RETURN collect(r);
S —— +
| collect(r) |
e +
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+ NATCH IBA)AEFE UNWIND o

/] WIEERE EMMSEHREIRD, FITIR, BRELT, HTRRNIIR.
nebula> MATCH p=(v:player{name:"Tim Duncan"})--(v2) \

WITH nodes(p) AS n \

UNWIND n AS r \

WITH DISTINCT r AS r \

RETURN collect(r);

| [("player100" :player{age: 42, name: "Tim Duncan"}), ("player101" :player{age: 36, name: "Tony Parker"}),

| ("team204" :team{name: "Spurs"}), ("player102" :player{age: 33, name: "LaMarcus Aldridge"}),

| ("player125" :player{age: 41, name: "Manu Ginobili"}), ("playerl04" :player{age: 32, name: "Marco Belinelli"}),
| ("player144" :player{age: 47, name: "Shaquile 0'Neal"}), ("playerl05" :player{age: 31, name: "Danny Green"}),

| ("player113" :player{age: 29, name: "Dejounte Murray"}), ("player107" :player{age: 32, name: "Aron Baynes"}),

| ("player109" :player{age: 34, name: "Tiago Splitter"}), ("playerl08" :player{age: 36, name: "Boris Diaw"})

+ GO IBEFP{EEFE UNWIND o

/] ERFIRPE R XKL,

nebula> YIELD ['player101', 'player100'] AS a | UNWIND $-.a AS b | GO FROM $-.b OVER follow YIELD edge AS e;

| [:follow "player101"->"player100" @0 {degree: 95}] |
| [:follow "player101"->"player102" @0 {degree: 90}] |
| [:follow "player101"->"player125" @0 {degree: 95}] |
| [:follow "player100"->"player101" @0 {degree: 95}] |
| [:follow "player100"->"player125" @0 {degree: 95}] |

* LOOKUP JBA] P85 A UNWIND o

/] EBRFERAT 46 SRENFBERYE, ZRELREN, HHERERNT.
nebula> LOOKUP ON player \
WHERE player.age > 46 \
VIELD DISTINCT keys(vertex) as p | UNWIND $-.p as a | VIELD $-.a AS a;

* FETCH IBAIA{EFE UNWIND o

// Zi8 playerl0l RBIFRE Tag, FHIFERERAIT.

nebula> CREATE TAG hero(like string, height int);
INSERT VERTEX hero(like, height) VALUES "player101":("deep", 182);
FETCH PROP ON * "player101" \

PO
| a |
S —— +
| "hero" |
| "player” |
Feommmmee e +
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4.6.10 UNWIND

GET SUBGRAPH iBAE] A& UNWIND o

/] EMEE player100 FFEA. 0~2 Bk, serve HEBIHIDFMANHFE, HIFLEREHRNIT,
nebula> GET SUBGRAPH 2 STEPS FROM "player100" BOTH serve \
YIELD edges as e | UNWIND $-.e as a | YIELD $-.a AS a;

| a [

| [:serve "player100"->"team204" @0 {}] |
| [:serve "player101"->"team204" @0 {}] |
| [:serve "player102"->"team204" @0 {}] |
| [:serve "player103"->"team204" @0 {}] |
| [:serve "player105"->"team204" @0 {}] |
| [:serve "player106"->"team204" @0 {}] |
| [:serve "player107"->"team204" @0 {}] |
| [:serve "player108"->"team204" @0 {}] |
| [:serve "player109"->"team204" @0 {}] |
| [:serve "player110"->"team204" @0 {}] |
| [:serve "playerlll"->"team204" @0 {}] |
| [:serve "player112"->"team204" @0 {}] |
| [:serve "player113"->"team204" @0 {}] |
| [:serve "playerll4"->"team204" @0 {}] |
| [:serve "player125"->"team204" @0 {}] |
| [:serve "player138"->"team204" @0 {}] |
| [:serve "player104"->"team204" 20132015 {}] |
| [:serve "player104"->"team204" @20182019 {}] |

* FIND PATH IBAISRERE UNWIND o

// #%i player10l ¥ team204 3E serve KELUNMRIGHE LHPABER, FHHERERNIT.
nebula> FIND SHORTEST PATH FROM "player101" TO "team204" OVER serve \
YIELD path as p | YIELD nodes($-.p) AS nodes | UNWIND $-.nodes AS a | YIELD $-.a AS a;

T S +
| a |
R et +
| ("player101") |
| ("team204") |
Sroscossoosoosoos +

REEH: 202568848
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4.6.11 INNER JOIN

4.6.11 INNER JOIN

INNER JOIN B—FiEiEE I, EETRANRZEINERTEHITEER, FHREFHERMHMNICR. INER JIN BE B TFREXBEIINERE—EERK
NRBVERE, £ NebulaGraph &, BJLLERMER INER JOIN FAEM MR ZBIFHITIEZEN, LUREEMERMNENER,

e

EnGQLIEAH, 6o MZBEREMMERT INER JOIN FA. 540, 60 1 TO 2 STEPS FROM "player101" OVER follow YIELD $$.player.name AS name, $
$.player.age AS age IBAIH, 60 FHAIPETLHIFER T INNER JOIN F4J, ¥EM player1ol &S follow AFE—SEINNLE RFIFNE — S E RN R FIHITIOAR, A

EETFILAEERIR(E] nane F1 age o

openCypher 321

INNER JOIN FAMGERFES nGQL 1B,

e

YIELD <column_name_Llist>
FROM <first_table> INNER JOIN <second_table> ON <join_condition>

{5 FIUERA
« WAUER VIELD FAEEREINGI, HE VIED FRAFBMETE INER JOIN FAZH.
+ fEF rROM FAIEEEEENFE R,
+ INNER JOIN FAIMAIMEE N FAl, N FAIEE T EERMY, HEEERGRIZIFEESEE Bl=)
+ <first_table> fl <second_table> REZEHEMF R, FWREFEEER,
- FREEXTEREERS. HESL o

15 R A1
LUR RGBT 4B 0@ INER JOIN KEE nGQL BRI MR NEIDLE R,

SRfFl—: 3@ INNER JOIN JEE— LooKUP ZIFAILER dst B! (Tony Parker B9 ID player10l) FIE =4 60 ZIHFHILER src 5l (player10l F player12s
AN ID) HATICED, DLECAVEERENTENEIWLERT dst F src FIEBEL MY player10l , EFXA player10l ILEAILER, SASSEIT VIELD $h.vid AS vid,
$a.v AS v, $h.e2 AS e2 IR[ARATHER,

nebula> $a = LOOKUP ON player WHERE player.name == 'Tony Parker' YIELD id(vertex) as dst, vertex AS v; \

$b = GO FROM 'player101', 'player125' OVER follow YIELD id($") as src, id($$) as vid, edge AS e2; \
YIELD $b.vid AS vid, Sa.v AS v, $b.e2 AS e2 FROM $a INNER JOIN $b ON $a.dst == S$h.src;
+

R — 0 S S S S S Sy +

| vid | v | e2

S e S S +

| "player100" | ("player101" :player{age: 36, name: "Tony Parker"}) | [:follow "player101"->"player100" @0 {degree: 95}]

| "player102" | ("player101" :player{age: 36, name: "Tony Parker"}) | [:follow "player101"->"player102" @0 {degree: 90}]

| "player125" | ("player101" :player{age: 36, name: "Tony Parker"}) | [:follow "player101"->"player125" @0 {degree: 95}]
S +

B @i INNER JOIN $FE— LooKUP EIBFRILEER src 5 (Tony Parker B9 ID player10l) #1554 FETCH ZEIAHAILER src 51 (player10o1 F)
player100 B2 ID player10l) HTILED, LECHIEREANEE SR player1ol , BEFXN playeriol LEEHNER, AGEBETD
VIELD $a.src AS src, $a.v AS v, $h.e AS e IREIRAREIHLR,

nebula> $a = LOOKUP ON player WHERE player.name == 'Tony Parker' YIELD id(vertex) as src, vertex AS v; \

$b = FETCH PROP ON follow 'player101'->'player100' YIELD src(edge) as src, edge as e; \
YIELD $a.src AS src, $a.v AS v, $b.e AS e FROM $a INNER JOIN $b ON $a.src == $b.src;
+

B et e et T +
| src | v | e

S S S S S S +
| "player101" | ("player101" :player{age: 36, name: "Tony Parker"}) | [:follow "player101"->"player100" @0 {degree: 95}]
Fommmmm e D e e e e et T +
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4.6.11 INNER JOIN

BI=: fEF3 INNER JOIN XBX LOOKUP . G0 #1 FIND PATH FAIHIEIHAISTER AL B :

I8 LookuP ON iBE], FEXd player RiFITEIM, EIR N Tony Parker BIIKR TN, FEE ID FMBMHEIZEER] $a.src A v FlH,

CEIET 0 THM Sa.sre TRHAZRE follow IBEINE 2-5 PRIRR T 2, HABRXLETT SMWRZHY player RERATF 30 %, REXLETTSH D, HiF
EATFEMETE $b.dst 5,

. PRI FIND ALL PATHIBH], ZEHRM $a.src Ell $b.dst HYE follow FREERTR, FIROIERER Sc.p MRBREHMILE S Sc.dst o

. B=[E38IT FIND SHORTEST PATH 3B, ZEHUM Sc.dst Ell Sa.src FIRFEERR, FHIR[EIERTR §d.p AERIRECA Sd.srco

. 58 INNER JOIN 4§ 3 F] 4 RIS EIMLE REXIEIR, AT Sc.dst # $d.src 5ll, AP BIRLERMNIZRIRE
YIELD Sc.forward AS forwardPath, $c.dst AS end, $d.p AS backwordPath o

nebula> $a = LOOKUP ON player WHERE player.name == 'Tony Parker' YIELD id(vertex) as src, vertex AS v; \
$b =GO 2 TO 5 STEPS FROM $a.src OVER follow WHERE $$.player.age > 30 YIELD id($$) AS dst; \
Sc = (FIND ALL PATH FROM $a.src TO $b.dst OVER follow VIELD path AS p | VIELD $-.p AS forward, id(endNode($-.p)) AS dst); \
§d = (FIND SHORTEST PATH FROM $c.dst TO $a.src OVER follow YIELD path AS p | YIELD $-.p AS p, id(startNode($-.p)) AS src); \
YIELD $c.forward AS forwardPath, $c.dst AS end, $d.p AS backwordPath FROM $c INNER JOIN $d ON $c.dst == $d.src;

| forwardPath | end
backwordPath

| <("player101")-[:follow@0 {}]->("player102")> | "player102" |
<("player102")-[:follow@0 {}]->("player101")> |
| <("player101")-[:follow@0 {}]->("player100")-[:follow@0 {}]->("player101")-[:follow@0 {}]->("player102")> | "player102" |

<("player102")-[:follow@0 {}]->("player101")> |

| <("player101")-[:follow@0 {}]->("player125")> | "player125" |
<("player125")-[:follow@0 {}]->("player100")-[:follow@0 {}]->("player101")> |

| <("player101")-[:follow@0 {}]->("player100")-[:follow@0 {}]->("player125")> | "player125" |
<("player125")-[:follow@0 {}]->("player100")-[:follow@0 {}]->("player101")> |

| <("player101")-[:follow@0 {}]->("player100")-[:follow@0 {}]->("player101")-[:follow@0 {}]->("player125")> | "player125" |
<("player125")-[:follow@0 {}]->("player100")-[:follow@0 {}]->("player101")> |

| <("player101")-[:follow@0 {}]->("player102")-[:follow@0 {}]->("player100")-[:follow@0 {}]->("player125")> | "player125" |
<("player125")-[:follow@0 {}]->("player100")-[:follow@0 {}]->("player101")> |

| <("player101")-[:follow@0 {}]->("player102")-[:follow@0 {}]->("player101")-[:follow@0 {}]->("player125")> | "player125" |
<("player125")-[:follow@0 {}]->("player100")-[:follow@0 {}]->("player101")> |
e e
B L I +

REEH: 202568848
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DS
4

25

4.7 BEME

|

4.7 ZEME A EN

411 EAENR (FALH)
BEWRERETEIBEROIERE—E, ARHITLE. 2EREHFS, REERELR.
NebulaGraph Z#=MAXHTEESETH (FFEM) :
(opencypher ZAER) EEENFA, LENMNERIZERMATEIZERE,
(FRE nGQL) ZAMEMAIUAHAE, UEXSAS () 2R, BESE—IEIHNER.

(FFEnGQL) HLIAEER () BEIEEEEER, L—IEONERTUEAT—IEIERHN.

OpenCypher F 24
EEETRFP, BERERM opencypher ZFIBAMESE nGQLIBE), BUSAMATCH ... | 60 ... | YIELD ... o
- WRMER openCypher F#AIBA] (MATCH. RETURN . WITHE) , IBABFEAEENHOSHEF,

- MRMEAKEYE nGQLIBEHA) (FETCH. 60. LOOKIP &) , HAEABEERRS SHEEFH,

HEBEWAFFHS

FlI—MEBR=TFEB A B. CAHN, AR—NHEE, BE—MITERE, CER—IFHRME, MREHRITIED, ERA—MRERITERK, WE
MEREBEREXH: REEER, MASANHNATERTHITIER.

e

openCypher JEEEEER,

N
« opencypher #&iE4)

# FREEZIEN,
nebula> MATCH p=(v:player{name:"Tim Duncan"})--() \
WITH nodes(p) AS n \
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4.7.1 E&EN (FA4EH)

UNWIND n AS nl \
RETURN DISTINCT ni;

« B£nGQL (£55)

# FRELA,
nebula> SHOW TAGS; SHOW EDGES;

# BAZ o

nebula> INSERT VERTEX player(name, age) VALUES "player100":("Tim Duncan", 42); \
INSERT VERTEX player(name, age) VALUES "player101" ", 36); \
INSERT VERTEX player(name, age) VALUES "player102":("LaMarcus Aldridge", 33);

- R4EnGQL (BEFR)

# EEMERSIENL,

nebula> GO FROM "player100" OVER follow YIELD dst(edge) AS id | \
GO FROM $-.id OVER serve YIELD properties($$).name AS Team, \
properties($*).name AS Player;

fpommmmecon=n e +
| Team | Player |
R N +
| "Spurs" | "Tony Parker" |
| "Hornets" | "Tony Parker" |
| "Spurs" | "Manu Ginobili" |
R N +

&EEH: 202588848
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4T2HRENZE

NebulaGraph ¥ FR—FIBANERIFNBEEXZEEELF—FKIEM.

OpenCypher 3z

H3A— M EENSR. BRRE, FERLTHE. flm:

S S +
[ v \
R et +
| ("player100" :player{name: "Tim Duncan", age: 42})

S S +

THIFE v IRBEXE R,

‘&Tﬂion

ER— MATCH IEABRK S, FREEERANTE, flil e FEREERSER p=(v1)-[e*2..2]-

JF4£ nGQL

nGQL ¥ BB EX L EFI ARSI Svar_nane , var_name IF &, HFH T () BWR, FATFEREMFR.
BEMZERELFNT (FEETHT) BY, WTEREREHLSEM, TREEMEF R

BRANEESERATEAEEXEE, ERATRNFAEEEEN

-[e*2..2]->(v3) H,

\}
i

4.7.2 HEMXE

e
i

« J1T. session FEAZHINBEEXTE,

e

- BEXZEBXHKNEG.

- TEATRNEEXZENESIEEF, ARXDS  AREXZENED. FESR

il

nebula> $var = GO FROM "player100" OVER follow YIELD dst(edge) AS id; \
GO FROM Svar.id OVER serve YIELD properties($$).name AS Team, \
properties($”).name AS Player

T S +
\ Team | Player
----------- e E T 3
\ "Spurs" | "Tony Parker"

| "Hornets" | "Tony Parker"

| "Spurs" | "Manu Ginobili"

R ataiatted R e e +

EaEHE ST EERNTEE S HIF

HENFEMNESZENESEOHTEEWEN, FEITAESERETNTEE, WINTBMFIFE svar WERFRREM MEM INTERSECT Z/FHY

.

Svar = (\
GO FROM "player100" OVER follow \
VIELD dst(edge) AS id \
INTERSECT \
GO FROM "player100" OVER follow \
VIELD dst(edge) AS id \

GO FROM $var.id OVER follow YIELD follow.degree AS degree
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4.7.2 HENZ &

=&EEH: 202568H4H
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47351 HEME

NGQL IRIEEMS I AR UAIFAFE c0 IBaP5 | Aias. BiSR. MNEY,
XLERMSIAT.

openCypher FEZ 1

RSB GERTRE nGQL,

SEYES | HTT

5| FA%F WiEA

$n 5| FAEA S,

$$ =T
Bl e

$A.<tag_name>.<prop_name> # ECIARBMS|A
$$.<tag_name>.<prop_name> # BHm/EIE5IA

* tag_name : Y Tag B#Fo
+ prop_name : Tag ARIEMEZFF,

WEMES | T

UNSIAESERNMHER, A OFFANENRE nGQL HEA

E1):EES BiEA
_src pralippy eyt
_dst pual:S| =L
_type MKBYRERRES, ERSRRAM: ERAERA, AEAEREIA
_rank 188 rank &
5 EE

nGQL AFAFSIBUNEN, S8FEEEXMIREENEMRNENILEN,

<edge_type>.<prop_name> # ERESGOEMESIH
<edge_type>._src|_dst|_type|_rank # NELEMLSIE

+ edge_type : Edgetype,
+ prop_name : Edge type BIEME R,

HAEEWTRITI

ElLEES BieA
S- SIAEATTNEBNZAINEDRLLSR. BSEEEEL 0

]
A SR S R

# REREIARA Tag player B9 name EUEEFMBEMSHE Tag player B9 age Ei%(E.

nebula> GO FROM "player100" OVER follow YIELD $*.player.name AS startName, $$.player.age AS endAge;
Sooomomoooosceo oo +

| startName | endAge |

e dpmm=mmoms +
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4.7.3 51 HJEM®

| "Tim Duncan" | 36 |
| "Tim Duncan" | 41 |
+

gﬁﬁﬁtﬁ@&

MNebulaGraph 2.6.0 #232#5 7 #1#) Schema 152240, Bl ERAITENebulaGraph master FREVEIRE AT -

GO FROM "player100" OVER follow YIELD properties($").name AS startName, properties($$).age AS endAge;

NebulaGraph master & #IRi&%.

# iR[E Edge type follow K9 degree Bi%fH.
nebula> GO FROM "player100" OVER follow YIELD follow.degree;

S +
| follow.degree |
S +
| 95 |
S +

# 3R[3 EdgeType & follow HIRRHA=R VID. BAIs= VID. EdgeType 43 (EFNIEMA, HLF¥E@EMA) , B rank fE.
nebula> GO FROM "player100" OVER follow YIELD follow._src, follow._dst, follow._type, follow._rank;

S S drocossoccooss=a S +
| follow._src | follow._dst | follow._type | follow._rank |

+
| "player100" | "player101" | 17
| "player100" | "player125" | 17

gﬁ#&l&ﬁ@'&

M NebulaGraph 2.6.0 2215 7 #i#9 Schema 1H 5%, LI ERBITE NebulaGraph master FELEME EMT

GO FROM "player100" OVER follow YIELD properties(edge).degree;
GO FROM "player100" OVER follow YIELD src(edge), dst(edge), type(edge), rank(edge);

NebulaGraph master E&#IHIE %o

S AP ERE S A
UTEEEWEDTRORITRIFNT:

1. {E/ $-.id 5| AEERTAITERY 60 FROM "player100" OVER follow VIELD dst(edge) AS id iBAIAYLEER, BMIR[E] follow HZEEFIERYS ID,
2. {8 properties($h) ERIEXIREN serve 2B _Hi2IA mAYER R T name B 1%
3. {65 properties($$) ERIEIREN serve AN _E BRI AIEIBARY nane B 1%,

nebula> GO FROM "player100" OVER follow \
VIELD dst(edge) AS id | \
GO FROM $-.id OVER serve \
YIELD properties($*).name AS Player, properties($$).name AS Team;

T S S S +
| Player | Team |
. dpmmmonmmooos +
| "Tony Parker" "Spurs" |
| "Tony Parker" "Hornets" |

[
|

| "Manu Ginobili" | "Spurs" |
+

REEH: 202568848
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4.8 HZ[H]iEA)

4.8 75 [A]1EA)

4.8.1 CREATE SPACE

E== 82 NebulaGraph R IILIEEMESIEES, 5 MySQL FIM database #ESZ Mo  CREATE SPACE BRI ASIE—MRIMEZE, SHERENEE
%8k Schema,

[EEi s

1%E God AEAIAF B LUIATT CREATE SPACE 1B4), 1XIHIEEN °
TEE
B % ]

CREATE SPACE [IF NOT EXISTS] <graph_space_name> (
[partition_num = <partition_number>,]
[replica_factor = <replica_number>,]
vid_type = {FIXED_STRING(<N>) | INT[64]}

)
[COMMENT = '<comment>'];

£ WiRE
IF NOT EXISTS CNFCIRNETEEEEE, REAFEN, TRtIZETE. MENEZENER, F@NEFREM,
<graph_space_name> 1. 7ENebulaGraph3LfIHmE—+iRR—MEZ(E,

2. BZFEEMEERTERIEN.

3. RINERT, (N5 1~4 FEHH UTF-8 RIIFR, GREEXFE (KHOKANE)  HF. AIXE. FHREETUL

(0 BUSMYSHTFR, BRI FH X

4, MRFEFEARHRFR. REXBFHEURFRL, BEARSIS () GEENEH. R3ISHREGEEXTS
(.) o ¥EER o

AR

1. MRUFXAEZEEHE, IR SyntaxError FEIRAY, BFEAKRSIS () BEFXE.

2, BMFNELERSIS (O) , FRARMMT () KEXRSIS () , 0 \'; OFEERMM () , REMT () &F
WHREN, 0 \\o

partition_num EEETENDFHRE, BIGKENEETEREN 20 5 (HDD BEEEINN 2H) - HIMERPE I NMER, BiURE
60 M3 Fr. BRIMER 100
replica_factor BESMORNEIAHE. BWEEFIFEPIRER 3, EURFIRERIREN l. BFREETESHERAR, BIXHELTZE

BT BIMERN Lo

vid_type RS, 15E M ID AEIBE], ANEEH FIXED STRING(<N>) I INT64 o INT ZE[E]TF INT64 o
FIXED_STRING(<N>) REUBRE AN EKFH R, KEANFTH, BEKERIRE. §90, UTF-84, — M MPXFRKER
=NFED, MRIKENA 12, BA vid_type IRE 4 MHNFHR
INT64 TRNEIBE R D EH,

COMMENT El=apiid, &AM 256 F1, BUATHER.
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4.8.1 CREATE SPACE

&;ﬁtion

- MNRBERIALREN 1, APRITEER &< /9 NebulaGraph BI7FEARSS I A S B

* VID ERTESKERE:

+ £ NebulaGraph 1.x 1, VID BB DEER INTe4 , AZIFFRTEY; £ NebulaGraph 2.x #1, VID B9ZEEISTHE INT64 F FIXED_STRING(<N>) o IETEEVEEEIZ|a]R
$ERE VID 268, A INSRT IBARBEEREERF—H, BNRIREE VID HKERITES Wrong vertex id type: 1001,

- VID RAKESRTAN, FAIEEKE; BEZKEHNSIRES The VID nust be a 64-bit integer or a string fitting space vertex id length limit. o

- SNREIN Host not enough! AYIREE, EIZERRELE L Storage Host B%i= /L FENIGAIERMEZ B replica_factor BI#=E, LELBY, AIFE SHOW HOSTS IESEEH
7, HIMPERE:

- TEEEB$ 25 Storage Host WIER MAEIRIZZRIZA (replica_factor) E=iE, XERREEEZF IR EBIAMHETE, HEY A Storage Host Z5HEE
EE=IE,

. HOIEAIEEEEE Storage Host EEWARS A, B EARMIT AD HosTS FEEE, XEHEZEE BT Console EHE, HFT SHow HosTS SREV AL T B9
Storage Host, FASHITAERZAY ADD HOSTS BUE, RFEEHERY Online Storage Host Z EB =X BIZE T8,

- B4 Storage Host L7E3F Online RS, FEHITH—THE,

gﬁﬁ&l&%ﬁ'&

2.5.0 ZHIBI 2. X hRAH, vid_type NEMIESEL, BRIAFI FIXED_STRING(S) o

e

graph_space_name , partition_num, replica_factor, vid_type, comment R B ETATTENZ. FRIE , FFEEF CREATE SPACE o

o P =5 [R]

CREATE SPACE [IF NOT EXISTS] <new_graph_space_name> AS <old_graph_space_name>;

S i ER
IF NOT EXISTS NFEENETRREFE, REREFEEN, AaREETE, MENEZENER, F0NEEEM.
<new_graph_space_name> BirE=EIE R, ZE = ESNARENE,

BIAERT, 25 1~4 FHH UTF-8 RIBFR, BEEXFE (KOANE)  BF. hXE, BREKRFHREEMS
ATRIZ. T FF k.

NRFBFEARHRFRN. REXBFHEURFFL, BEARSIS () GEENEH. R3ISHTREAESEXDS
(.) o #EER o

BUEBI X TEfE <old_graph_space_name> EIZS[E]HY Schema, BIEEITEIAS S (HH#E. BI&#HE%) . Tag. Edge
type # [REZRS5I,

AR

1. MBLPXHEZEGE, ] Syntaxkrror $HIREY, FEARSIE () BEPXFER.

2. EMPNEEERSIS () , FARMT () KEXREIS () , 0 \'; OFEERMMT () , R ()
EEWEEN, 0 \\o

<old_graph_space_name> FIRE=ERIR. ZE=ENIREF .

il

# {UEE VID %R, HitiEmfERARRIAE,
nebula> CREATE SPACE TF NOT EXISTS my_space_1 (vid_type=FIXED_STRING(30));

# BESFBE. BIFAKEN VID A,
nebula> CREATE SPACE IF NOT EXISTS my_space_2 (partition_num=15, replica_factor=1, vid_type=FIXED_STRING(30));
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4.8.1 CREATE SPACE

# IBESRHE. BIAKEMN VID KB, FHRMER,
nebula> CREATE SPACE IF NOT EXISTS my_space 3 (partition_num=15, replica_factor=1, vid_type=FIXED_STRING(30)) comment="l1{EIZ=(a]";

# FEEZE,
nebula> CREATE SPACE IF NOT EXISTS my_space_4 as my_space_3;
nebula> SHOW CREATE SPACE my_space_4;
+ cooiecoooooo

| Space | Create Space |

‘&‘Dtion

YRS EANCIRNETE TGRSR, BNCIZRRSKINN. AHEREERY, ELURFERINFIHT, EFRF 2 NMOREE 201) . WRFER
BUDBKEIRR, 1R E S MBI B E heartheat_interval_secs o {EITIERIOEBKERD (<57)) HRESSHAHRNALT RN B IRHIRI IR,

&N A EIL

EARBERD, ATREINERE, NANSHEAETIE. BRAMRITNTHIRES NS HER:

nebula> SHOW HOSTS;

+- e e +
| Host | Port | Status | Leader count | Leader distribution | Partition distribution | Version |
+ O ey S O S N feooocooood +
| "storaged0" | 9779 | "ONLINE" | 8 | "basketballplayer:3, test:5" | "basketballplayer:10, test:10" | "master" |
| "storaged1" | 9779 | "ONLINE" | 9 | "basketballplayer:4, test:5" | "basketballplayer:10, test:10" | "master" |
| "storaged2" | 9779 | "ONLINE" | 3 | "basketballplayer:3" | "basketballplayer:10, test:10" | "master" |
+ O ey S O S N feooocooood +

MRFEHGE R, BRITUTHS:

nebula> BALANCE LEADER;
nebula> SHOW HOSTS;
+. cedrecoo=o +-- frocccoccos=sooo

+ e dheeommmoos +
| Host | Port | Status | Leader count | | Partition distribution | Version |
+ O N — - N — + S D osoooon +
| "storaged0" | 9779 | "ONLINE" | 7 | | "basketballplayer:10, test:10" | "master" |
| "storaged1" | 9779 | "ONLINE" | 7 | "basketballplayer:4, test:3" | "basketballplayer:10, test:10" | "master" |
| "storaged2" | 9779 | "ONLINE" | 6 | "basketbalLlplaye test:3" | "basketballplayer:10, test:10" | "master" |
+ O N — - N — R S S D osoooon +

&EEH: 202588848
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4.8.2 USE

USE IBAIRTLEE — M E=E, SHREIS— 1 E=E, BREARSEINIETE,

[

W7 usE IEREEETEN, FRYNERNAFRATEEETENE, SUERE.

%

USE <graph_space_name>;

il

# BIERAIZEE,
nebula> CREATE SPACE TF NOT EXISTS spacel (vid_type=FIXED_STRING(30));
nebula> CREATE SPACE TF NOT EXISTS space2 (vid_type=FIXED_STRING(30));

# $EEEZEE) spacel {ERTEZRE,
nebula> USE spacel;

# YHRBIEZEE space2, 3R space2 BY, FiEM spacel IREUEMIEIE, WERNSFIAS spacel T Xo
nebula> USE space2;

&;ﬁtion

FREE—FIEAPEMEER M EZE,

4.8.2 USE

5 Fabric Cypher R[F], NebulaGraph WEFERKILZ ERTLREEN, F—IEZEIEAIETERG, ARTELREMTE,. CRMETENE—S

JEBBT USE 1BA)R. MTE Fabric Cypher RRILATE—KiBEH (USE + CALL %) FERHEMEZE,

R/EEH: 20258848
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4.8.3 SHOW SPACES
SHoW SPACES iBa)A] A% NebulaGraph ;RfIRRIFR A B8,

LEReS

SHOW SPACES;

il

nebula> SHOW SPACES;

| "cba" |

BIEETIENES M CREATE SPACE,

4.8.3 SHOW SPACES

RIGEH: 20258848
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4.8.4 DESCRIBE SPACE

4.8.4 DESCRIBE SPACE

DESCRIBE SPACE iBAIA] L B/ IEEE=EHIES.
B

{RA] LLAS DESC {79 DESCRIBE Y4BT o

DESC[RIBE] SPACE <graph_space_name>;

il
nebula> DESCRIBE SPACE basketballplayer;
frosostisoosoossoososssonoo TR ——— e [ I — N — I ——— +
| ID | Name | Partition Number | Replica Factor | Charset | Collate | Vid Type | Comment |
e S e +-- e — T Hroccooccosooooooooooo S ——— +
| 1 | "basketballplayer" | 10 1 | "utf8" | "utf8_bin" | "FIXED_STRING(32)" | |
frosostisoosoossoososssonoo TR ——— e [ I — N — I ——— +

REEH: 20258848
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4.8.5 CLEAR SPACE

4.8.5 CLEAR SPACE

CLEAR SPACE IBAIAFATEZEFN ML, BEFR2MFEZEZSUREHH Schema F8.

e

ERIIERIT CLEAR SPACE I2{E2J5, ILEPHIT
SRIEH (FIINER) HITZIRMF.

BRELURAE MR, FSEIRMNE, COMPACT RERIREaXMEAMRE, BTl

TR ZER

_RE B P A LAAST CLEAR SPACE 3B,

TER I

- HiEERE, MEED, TEME. ERIZMESLER
* CLEAR SPACE FERFIE#RIE. MRMITHE, WBEHHT, BRXBLE.

« EEFIEBIBEHA, CLEAR SPACE JEFERVBYIEIEEAC, YN CLEAR SPACE RYIRITEIE FiImEREEBRI MR, ALUEA 2
storage_client_timeout_ms SHHE,
+ T CLEAR SPACE IBITIZR, MIZETEE NBIBIITARSWENE L, XENTNTHATRESI CLER SPACE BRFEIERTE S, HREBNEUEHA

BER BT,

e

NebulaGraph REZFFEIGTT CLEAR SPACE FIEIBYZELEE N\,

%
CLEAR SPACE [IF EXISTS] <space_name>;

S/ E BieA

IF EXISTS KERFETNETEEEHFE, MRETEWFE, NHSHITETIRE, NREZTEFEFE, NWEmHT, FERTHRITHRI,

FRRRETEARGFE, BENEEIZEN, YETERFEER, CLEAR SPACE IBAISIITRN, RASIRE,
space_name EERBIBNE = 8 & R,
il

CLEAR SPACE basketballplayer;

PREAHIELTR

E=[EH, CLEAR SPACE FEMIFRAIEIEEIE:

+ Tag 58,

+ Edge type 58,

- RERS|IMEXERS TR,
TEMHRITRAIBEHRER T CLEAR SPACE fIBR SRE IR,

# B ABEZE[E] basketballplayers
nebula[(none)]> use basketballplayer;
Execution succeeded
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4.8.5 CLEAR SPACE

# TH Tag # Edge typeo
nebula[basketballplayer]> SHOW TAGS;

| "player" |
| "team" |

Got 2 rows

nebula[basketballplayer]> SHOW EDGES;

"follow" |
"serve" |

K

Got 2 rows

# St EZE e PR,
nebula[basketballplayer]> SUBMIT JOB STATS;

R +
| New Job Id |
e +
| 4 |
R +
Got 1 rows

# BREFITER.

nebula[basketballplayer]> SHOW STATS;
E S —— Droccoococoooo T +
Name | Count |
------------ E—
"player" | 51 |
"team" |30 |
"follow" | 81 |
"serve" | 152 |
"vertices" | 81 |
"edges" | 233 |
+

Got 6 rows

# BF Tag &5lo
nebula[basketballplayer]> SHOW TAG INDEXES;

| "player_index_0"
| "player_index_1"

"player"
"player”

[ |

e CLEAR SPACE 43U ---------mmmmmmmmmmmmae
# $A9T CLEAR SPACE ;EZEEIZRjE) basketballplayero
nebula[basketballplayer]> CLEAR SPACE basketballplayer;

Execution succeeded

# BFFIHER.
nebula[basketballplayer]> SUBMIT JOB STATS;

Smemmosooccaes +
| New Job Id |
R et +
|5 |
Smemmosooccaes +
Got 1 rows

# BEGITHER. Tag 1 Edge type R7F7E, BFAEMSFLNEET .
nebula[basketballplayer]> SHOW STATS;

e e R +
| Type | Name | Count |
E S —— Droccoococoooo T +
| "Tag' | plaver” |0 |
| "Tag" | "team" |0 |
| "Edge" | "follow" | 0 |
| "Edge" | “serve" |0 |
| "Space" | "vertices" | 0 |
| "Space" | "edges" | 0 |
Fommmmm e R ittt Fommm - +
Got 6 rows

# BF Tag 35|, TIMEAEE.
nebula[basketballplayer]> SHOW TAG INDEXES;
¥

-+
| Index Name | By Tag | Columns |

--------- S—
| "player_index_0" | "player" | [] |
| "player_index_1" | "player" | ["name"] |
S S S I ——— fsccoosooeo +

Got 2 rows (time spent 523/978 us)

REEH: 202568848
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4.8.6 DROP SPACE

DROP SPACE BRI THIFRIEEE = BN EFHFIERE S

4.8.6 DROP SPACE

e

B, MNBEMIPRIZIBEITEIMRZEELIE, & auto_remove_invalid_space FIEIEINA false o IFIBEBI Storage FHI1E,

DROP SPACE 2 T HHIFRE == (813 M FIRE A #X3B R Storage BRE S 4K auto_remove_invalid_space JRTE, auto_remove_invalid_space BIZRINEA true , R MIBRER

\Aming

P17 DROP SPACE f5, BMERBHETIZETEHIE, ZETENHELTERE.

BIEEA I

HE God FAEAIFEFBILIHIT DROP SPACE iB4), EEES S ),

Bk
DROP SPACE [IF EXISTS] <graph_space_name>;

IF EXISTS XEF A LU NEFRRNE =B RESETE, REEHEN, F7shiBRE=E,

gﬁh‘&ﬂ:ﬁ@&

7£ NebulaGraph 3.1.0 hiZ<#l, DROP SPACE BRI R SMIPREER XM E=E)H B R XM,

BERRITHRRE =R,

FAQ

iB]: 04T orop sPAcE IERIMIBREI=EE, A AMEIIR/INGZER?

%: WRMEM 3.1.0 ZFiARAE NebulaGraph , DrRop SPACE IBAINHIBRIEERIBEBE=E, F=MibRiER ExNE=ERNE RN G, NERRERE -
BYERIE, EFMBRAERISUEFRVERTR, SUEFERTRA <nebula_graph_install_path>/data/storage/nebula/<space_id> o ELH <space_id> AJLLi&id DESCRIBE SPACE

{space_name} BEH.

&GS 202568848
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4.9 Tag iEH]

4.9.1 CREATE TAG

CREATE TAG BRI A LUBIS 3R E B FREIE—1 Tag.

OpenCypher 3751
nGQL H#Y Tag Al openCypher FERJ Label 181, BXEFRFE, FlaIEiIftIES .

+ openCypher 1By Label TE1E REATE BRI 5 m—i2 e,
+ nGQL Y Tag FZEfEF CREATE TAG IBAIMIIBIE, Tag BEE MySQL FHIR,

[k Ea
1T REATE TAG IERI R ELRIBERNAF ARIEERTEN , BNEIRE,
%

B Tag &, HREBSTH Ut IBAIEETIFZIE,

CREATE TAG [IF NOT EXISTS] <tag_name>
(
<prop_name> <data_type> [NULL | NOT NULL] [DEFAULT <default_value>] [COMMENT '<comment>']
[{, <prop_name> <data_type> [NULL | NOT NULL] [DEFAULT <default_value>] [COMMENT '<comment>']} ...]

[TTL_DURATION = <ttl_duration>]

-267/771 -
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[TTL_COL = <prop_name>]
[COMMENT = '<comment>'];

2
IF NOT EXISTS

<tag_name>

<prop_name>
<data_type>

NULL | NOT NULL

DEFAULT

COMMENT

TTL_DURATION

TTL_COL

ZN |

4.9.1 CREATE TAG

A3
KNFFEIE Tag REFE, RBENFEN, 720 Tag, (VN Tag 9B, FRENEKRELE,

1. S E=EIAN Tag BIAEHE—H.

2. Tag BMMEBERETIEEN.

30 RINERT, (NEH 14 FUH UTF-8 RIBFR, GREEXFE (KOKANE) « HF. BXE, Fee@EaTHE O MU
IMVEIRTFRT, BRBEEFEF ko

4, MRFEFEAFHTR. REXBFREURFHL, BEARSIS () GEENET. REISTREEERNAS
(.) - #¥EER o

AR

1. MR EHZ Tag, | SyntaxError FEIZH, FEARSIS () BEFXFF.

2. BEPUEEEREIS () , FARMT () KEXRSIS () , 0 \'; IREBERMAMT () , REHT () &5
BEX, W\

BEEM, S Tag MBS TLIM— BERNHEMNS Tag 18R,
BHEREIERE, BRsRE. . &K o

EEBMERTZIFN L BHUAER NLL . EE NOT NLL B E$87E DEFAULT BT, FENBURMIUEEE; FIITEE
NOT NULL 1 DEFAULT 1B, 3ENBUBIIRGHISEME, MBRIAIEN DEFALLT (B,

FEERMMERINE, RNMERTUE— 1 XFER NebulaGraph ZHHFAR, MRBARNKBEEETBIENE, NER
ENINER

BB Tag B9ER. RAN 256 FTo FIATHIR,

EENBSEE, B ¥, NEBEELIN 64 UIFHEE, BHENNEBEEZMMNRNTHFNER, Blitmad
o BIMER 0, FRREBIEXTETH.

IBEBIRBFINENEY. BENIIBLEMUMZ int & tinestanp o — > Tag REBE—MFEA L 0L, BLTILH
ERESL 1T

nebula> CREATE TAG IF NOT EXISTS player(name string, age int);

# BIERERMN Tago

nebula> CREATE TAG IF NOT EXISTS no_property();

# Q2T IEINEN Tag,

nebula> CREATE TAG IF NOT EXISTS player_with_default(name string, age int DEFAULT 20);

# JFER create_time iRE TTL 9 100 .

nebula> CREATE TAG IF NOT EXISTS woman(name string, age int, \
married bool, salary double, create_time timestamp) \
TTL_DURATION = 100, TTL_COL = "create_time";

B Tag A

SR EAMEIER Tag 7

BESRN, RNCIRRRISLIN. NARRIIERD, EEURIFRINFIHT, EFFF2 DOBREAS (20%) .

MRFBEHOBENR, EA BB heartbeat_interval_secs o

RGEH: 2025F8H4H
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4.9.2 DROP TAG

49.2 DROP TAG
DROP TAG &) AT LUIBR L i T1EZ [BINFR A m LAYIERE Tag.

RALUE—PEZ Tago

c MRENRRE— Tag, WX Tagla, BRMIEEAEX R, TR Compaction IEBIEMIRZS, B5ZmBSMNBNATFE—XRE
BRI,

c MRENREEN Tag, MEREP— Tag, HARLUARXNR, BRELZELIIEH Tag FiE XHIFIEE M.

fpR Tag BAE(UMIPR Schema #UE, R EMXHRBRFSUZIMIE, TREE T—X Compaction #&IERHHIFR,

;pv.npatibility

NebulaGraph master FERIAFRZHHENT Tag Hm. NHBFERT Tag 9=, EEEFNFIE Graph BRSHECESY (nebula-graphd.conf ) HRFFIL --
graph_use_vertex_key=true ; TEFf Storage BRZHIECE S (nebula-storaged.conf ) FRHTIE --use vertex_key=true o

[HlE7=Es

- BRIAFBITIRE X RARA BERIT 0ROP TAG iB4), IEIFEESN o

. 1R Tag FEEEMAZRS], BN DROP TAC BYSIRIMISHIR [ERROR (-1005)]: Conflict! o MIFRZRSIEEM 0
A

DROP TAG [IF EXISTS] <tag_name>;
+ IF EXISTS : H2MFMBREY Tag REFE, REFEN, A =MbR Tag.

+ tag_name : FSEEMIBRAY Tag BiF. —X 2 BEMIBR— Tag.

ZN |

nebula> CREATE TAG IF NOT EXISTS test(pl string, p2 int);
nebula> DROP TAG test;

REEH: 20258848
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4.9.3 ALTER TAG

ALTER TAG BRI RTLUEDK Tag BYZEAT, BUANLEMIEME. EORidEEs, MaJLlARMIRE. B

R

+ BRIV BIURE N RAPRA BERIT ALTER TAG 154, FIBEEN

o

(Time-To-Live) o

- BAREERNEEARE SRS, TN ALTER TAC BYIRIPZIREEIR [ERROR (-1005)]: Conflict! » MIPRZRSIEEM

- BRIMENEER TS EFEIRNFNEER RS, TUEEERKK.

%

ALTER TAG <tag_name>
<alter_definition> [[, alter_definition] ...]
[ttl_definition [, ttl_definition] ... ]
[COMMENT = '<comment>'];

alter_definition:

| ADD (prop_name data_type [NULL | NOT NULL] [DEFAULT <default_value>] [COMMENT '<comment>'])
| DROP  (prop_name)

| CHANGE (prop_name data_type [NULL | NOT NULL] [DEFAULT <default_value>] [COMMENT '<comment>'])

ttl_definition:
TTL_DURATION = ttl_duration, TTL_COL = prop_name

* tag_name : IEEEIEHRH Tag Bif. —RIFEIER— Tag. BHRBEHRM Tag AL TETEHEE, SMNSIRE.
« BILATE— ALTER TAG BRI ADD . DROP FI CHANGE FA), FRIZBIAHENIES () R

« A ADD TX CHANGE 3EEBIH(E NOT NULL BY, HEAZBMIEERIAE, BITEX DEFAULT BIE.

Lifs5 A CHANGE 1S BB MRV ERIERBYRY
« {RAVFERR FIXED_STRING A1 INT KRB KENBTANKE, FARFBLDKE,

XA IFEEY FIXED_STRING 2By STRING 28U, {&ER FLOAT ZEEY g poUBLE A,

il

nebula> CREATE TAG IF NOT EXISTS tl1 (pl string, p2 int);

nebula> ALTER TAG t1 ADD (p3 int32, p4 fixed_string(10));

nebula> ALTER TAG t1 TTL_DURATION = 2, TTL_COL = "p2";

nebula> ALTER TAG t1 COMMENT = 'testl';

nebula> ALTER TAG t1 ADD (p5 double NOT NULL DEFAULT 0.4 COMMENT 'p5') COMMENT='test2';

// ¥% TAG t1 B9 p3 BRI INT32 24 INT64, p4 BIHEZEBIM FIXED_STRING(10) 2kJ9 STRING.
nebula> ALTER TAG t1 CHANGE (p3 int64, p4 string);

B Tag 1A

SR EMRIERE Tag ATRERRN, EAEKERRY RN NHREIERD, ELIRIFRIRFIHET, BHFF 2 MOBEAR (20%)

MRFBEHOBENR, EA BB heartbeat_interval_secs o

4.9.3 ALTER TAG

REEH: 20258848
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4.9.4 SHOW TAGS

4.9.4 SHOW TAGS
SHOW TAGS 15A) B/ HATE= Bl ARIFRE Tag Bifo

AT sHow TAGS IBM AR EEMNR, BBREIZERAZTRIAFIVIRE,
Bk
SHOH TAGS;

il

nebula> SHOW TAGS;

fommmmmooes +
| Name |
T —— +
| "player" |
| "team" |
C——— +

RIGEH: 20258848
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4.9.5 DESCRIBE TAG

4.9.5 DESCRIBE TAG
DESCRIBE TAG R/RIETE Tag BUIFARE R, BIIFEBIR. HIBLIE,

[EES {as
E R P BIERE X NANPRZ BEFAT DESCRIBE TAG 1B, FIHIES WA= A Eil R,

Bk
DESC[RIBE] TAG <tag_name>;

DESCRIBE B LAZEE A9 DESC o

il

nebula> DESCRIBE TAG player;

S T — S — T ——— | R R— +
| Field | Type | Null | Default | Comment |
fooooosos fcccccssos droooooos fmoooooos fhecccoccos +
| "name" | “string" | "YES" | | |
| "age" | “int64" | "YES" | | |
ST —— I —— S T —— [ — +

&EEH: 202588848
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4.9.6 DELETE TAG

4.9.6 DELETE TAG

DELETE TAG BRI A IAMBRIEE s ERIIERE Tag.

[

BRI P ATIRE X NAPR A BEHAT DELETE TAG 1B, IFBIFBIN = /A EiviE,

%
DELETE TAG <tag_name_List> FROM <VID_list>;
+ tag_name_list : $83E Tag B Z1 Tag BRSGES () 2R, WAILUA * RRFIE Tag.

+ VID_List @ EREEMIFR Tag B9 1D, AILUEEZ M VID, ARXES () 2R

il

nebula> CREATE TAG IF NOT EXISTS testl(pl string, p2 int);

nebula> CREATE TAG IF NOT EXISTS test2(p3 string, p4 int);

nebula> INSERT VERTEX testl(pl, p2),test2(p3, p4) VALUES "test":("123", 1, "456", 2);
nebula> FETCH PROP ON * "test" YIELD vertex AS v;

F o e e +
[ v |
fmcmmmossooccccs s s snonoaoooocoesas s e s s s oo s oo aaasEaa s +
| ("test" :testl{pl: "123", p2: 1} :test2{p3: "456", p4: 2}) |
F o e e +

nebula> DELETE TAG testl FROM "test";

nebula> FETCH PROP ON * "test" YIELD vertex AS v;
I,

| v

L

| ("test" :test2{p3: "456", p4: 2})
T —

+— +— +

nebula> DELETE TAG * FROM "test";
nebula> FETCH PROP ON * "test" YIELD vertex AS v;

-t
[ v
pa——
+o--t
g.npatibility

- 7£ openCypher B, BILAfEFE RENOVE v:LABEL iEMRIBERIZS v BY LABEL o
- HEENER, BAREIE . 1 nGQL HfFEF DELETE TAG o

REEH: 20258848
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4.9.7 BEHnANBHER RS

4.9.7 SEInAN R IR
1£ openCypher 1, BHAIFRE (SET label ) FIABERATEE (RENOVE Label) E9TDEE, AIUATFIIEEMREITTR.

£ NebulaGraph /1, BTLUET Tag THESCIBENECE, OIR Tag #H¥& Tag BAZIE BN S L, FALUARIE Tag BFEE S, AT LGS DELETE
TAG IR LR ERBEER Tag.

il

BIN7E basketballplayer #iE&EH, 5 EEKEHEREEIKARAR, TTLUAKRZR Tag shareholder BIEZRS|, HEREEIK, MRFBEERAR, 7]
LUIEID DELETE TAG B EIMIBRAERIS T BARIBE TR Tage

//RVRRRAR Tag F3R5|
nebula> CREATE TAG IF NOT EXISTS shareholder();
nebula> CREATE TAG INDEX IF NOT EXISTS shareholder_tag on shareholder();

//7=FM Tag
nebula> INSERT VERTEX shareholder() VALUES "player100":();
nebula> INSERT VERTEX shareholder() VALUES "player101":();

//REEBFRERAR

nebula> MATCH (v:shareholder) RETURN v;

B R i A A i B +
[ v |
R it T +
| ("player100" :player{age: 42, name: "Tim Duncan"} :shareholder{}) |
| ("player101" :player{age: 36, name: "Tony Parker"} :shareholder{}) |
e +

| "player100" |
| "player101" |

//80% playerl00 FEEKAR
nebula> DELETE TAG shareholder FROM "player100";
nebula> LOOKUP ON shareholder YIELD id(vertex);

e

WRBENNREIRT A GIZRZRS], 158 REBUILD TAG INDEX <index_name_list>; IBAEREZERS/,

REEH: 20258848
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4.10 Edge type &)

4.10 Edge type 1&4]

4.10.1 CREATE EDGE

CREATE EDGE IBEIB] LU 15 RE B FREIZE— Edge typeo

OpenCypher 3751
nGQL AfY Edge type #l openCypher FREIXZEEIEM, BXHBEFRARRE, FlEilnveiZs=.

+ openCypher FHXRLERTELE (REATE BAHF S m—iEelE,
- nGQL AN Edge type FEE {1 CREATE EDGE IBAIIRIZ BN, Edge type BRZE MySQL IR,

[k Ea
1T CREATE EDGE BAIFE YA ERNAF ARG EEETEN , BNEIRE,
%

832 Edge type &1, FTEICA USEIBAEETIEZIE,

CREATE EDGE [IF NOT EXISTS] <edge_type_name>
(
<prop_name> <data_type> [NULL | NOT NULL] [DEFAULT <default_value>] [COMMENT '<comment>']
[{, <prop_name> <data_type> [NULL | NOT NULL] [DEFAULT <default_value>] [COMMENT '<comment>']} ...]

[TTL_DURATION = <ttl_duration>]
[TTL_COL = <prop_name>]
[COMMENT = '<comment>'];

i BiEA
IF NOT EXISTS KNI Edge type BBTFE, RBERFEN, A28 Edge type, V&M Edge type BIZTR, FIQMEAEE M.
<edge_type_name> 1. 1M EZERR Edge type A2 HE—HY,

2. Edge type BMEERTEEN.

3. BABRT, %5 1~4 FHH UTF-8 RIBFR, BIEEXFE (KHANE) « BF. BXE, TeeEaTig O

DM F R, BERBEAEFF %o

4, MRFEFEARKFHN. REXBFREURFRL, BEARSIS () GEENEH. R3ISHREGEENEAS
(.) - ¥EER o

AR

1. MR EHZ Edge type, 3R SyntaxError $HIREY, BEAKSIS () SEHXFR.

2. BEMPNEFEEEREIS () , FARMMT () REXRSIS () , #01: \'; AFEERAMT () , REIT () &&
FTEX, W\

<prop_name> BYERIF. 1 Edge type FHBMBMHAM—, BHEMHZMNS5S Edge type R,

<data_type> BMRHIRRE, BRiRE. . UK o

NULL | NOT NULL IEEBMERTZRN WL . FINMER WLL . HIEEREMEEN T L B, REIREBMENIUAE, B2 perauLT B{E,

DEFAULT EERBMENRINE, BINMERTUE—PMXFER NebulaGraph ZHRIAR, MBIENLSEFIEEETBIENE, NER
BRINE,

COMMENT FEANEMD Edge type IR, |RAH 256 FH, BIATHER,

TTL_DURATION EEREBEE, B . RNEMEEXIA 64 UIEHEYR, BEHENNEHEEZNNI TN, BEmad

o BUAMER 0, RTBIEKTIH,

TTL_COL IEEEIRBFENRBENE. BHAIIBRESIZ int & tinestanp o — 1 Edge type REEFEE—NFERA TTLCOL, B
TTILRERIESN 1T,
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i

nebula> CREATE EDGE IF NOT EXISTS follow(degree int);

# BIERABMEAY Edge typeo
nebula> CREATE EDGE IF NOT EXISTS no_property();

# IS EIAER Edge typeo
nebula> CREATE EDGE IF NOT EXISTS follow_with_default(degree int DEFAULT 20);

# FFER p2 IRE TIL A 100 #o
nebula> CREATE EDGE IF NOT EXISTS el(pl string, p2 int, p3 timestamp) \
TTL_DURATION = 100, TTL_COL = "p2";

4.10.1 CREATE EDGE

REEH: 2025F8H4H
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4.10.2 DROP EDGE
DROP EDGE 1B A]AJ LAMIBR 2 5 TEZS BINAYIERE Edge typeo
—MNAREEE— Edge type, MIPFX Edge type fa, ARPMEAIFEIXMNE, TR Compaction #&(EBy=MIBRIZZ,

fHBR Edge type RIEXMIBR Schema #3E, R EMXHHE RAUZIMER, MEET—X Compaction 2/EBIHIBR.

[
- BRI BIHRE X RARA BEAIT DrP EDGE 1B, IFIEIFS L 0

- TfafR Edge type FEEEMAZRS], TN dROP EDGE By ARIASTESIR [ERROR (-1005)]: Conflict! o MHPRERSIIES R
B
DROP EDGE [IF EXISTS] <edge_type_name>

« IF EXISTS : A TUFFMIFREY Edge type RE1FE, RBEFERN, A =Mibk Edge type.

* edge_type_name : FSEEMIBRAY Edge type B, —X REEMIPR— Edge types

il

nebula> CREATE EDGE IF NOT EXISTS el(pl string, p2 int);
nebula> DROP EDGE el;

4.10.2 DROP EDGE

RIGEH: 202558848
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4.10.3 ALTER EDGE

4.10.3 ALTER EDGE

ALTER EDGE IEAJRILUEEK Edge type RUZEH, BISIIEMIEIE. ERREiERE, WAILIABMIRE. B (Time-To-Live) o

FEEW
- BRIVEA R HIURE I RAPR A BEIT ALTER EDGE 1B, ¥IFIESN o
- BREECHHNEMTEEES], TN ALTER EDE BYSHRAZTESIR [ERROR (-1005)]: Conflict! o MHPRZRSIIEEN o

- BERTEHNENER RS EFEIRMFNELERRAR, SNFEEERKK.

o AIFEEAN FIXED_STRING F0 INT ZREIMKE,
* SNV FIXED_STRING SREUEEIEFY STRING 288U,  FLOAT ZEE4E DoUBLE K8,

%

ALTER EDGE <edge_type_name>
<alter_definition> [, alter_definition] ...]
[ttl_definition [, ttl_definition] ... ]
[COMMENT = '<comment>'];

alter_definition:

| ADD (prop_name data_type)

| DROP  (prop_name)

| CHANGE (prop_name data_type)

ttl_definition:
TTL_DURATION = ttl_duration, TTL_COL = prop_name

* edge_type_name : }STEBISIMI Edge type B, —RRBEMEIN— Edge type. IBMREISINHI Edge type TEZHBI TEZIBHEE, BNEIRE.
« BILAFE— ALTER EDGE SEAIHMERI SN ADD . DROP Fl CHANGE F4), FRIZEAEIES () 9F.

« Hf5FE ADD TX CHANGE 3EE/B (BT NOT NULL BY, HEAZBEMIEEIRIAE, BITEX DEFAULT BYE.

il

nebula> CREATE EDGE IF NOT EXISTS el(pl string, p2 int);
nebula> ALTER EDGE el ADD (p3 int, p4 string);

nebula> ALTER EDGE el TTL_DURATION = 2, TTL_COL = "p2";
nebula> ALTER EDGE el COMMENT = 'edgel';

£ Edge type VifH
SINEANNE Edge type AIRERKN, RABKERS LU, NHRHREIERS, SEURIEEINAIRT, BEF2 MOBEH Q0%)

MRFEEKCKIERR, 18R {EEB %] heartbeat_interval_secs o

=8 202568848
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4.10.4 SHOW EDGES

4.10.4 SHOW EDGES
SHOW EDGES BA) 2/~ HAIE=BIARIFRE Edge type & FTo

AT sHow EDGES IHAIRFBEAEMINR, ERROLERBERMAF VL RE,
Bk
SHOW EDGES;

il

nebula> SHOW EDGES;

| "follow" |
| "serve" |

RIGEH: 20258848
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4.10.5 DESCRIBE EDGE

4.10.5 DESCRIBE EDGE

DESCRIBE EDGE R/RIETE Edge type B4 2, BIMIFERBIR. HUERESE,

[

EREA P B IERE X AR BEH1T DESCRIBE EDGE iEA), IFBEBES MM = A EiiE,

Bk
DESC[RIBE] EDGE <edge_type_name>

DESCRIBE B LAZEE A9 DESC o

il

nebula> DESCRIBE EDGE follow;

RIGEH: 202568848
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4.11 HikA

4.11 SiEA)

4.11.1 INSERT VERTEX

INSERT VERTEX IBE)A] LUTE NebulaGraph LI E B = EHFEN— T HZ D =o

[EE S as
AT INSERT VERTEX BAIRELFI S RNAFAEIEER=TEN , BMSIRE.
B

INSERT VERTEX [IF NOT EXISTS] [tag_props, [tag_props] ...]
VALUES VID: ([prop_value_Llist])

tag_props:
tag_name ([prop_name_List])

prop_name_List:
[prop_name [, prop_name] ...]

prop_value_List:
[prop_value [, prop_value] ...]

* IF NOT EXISTS : HUFHENEI VID BEFE, REFAEFAEN, AN, MRBEHFE, Fa#TER.

e

- IF NOT EXISTS A& VID + Tag BHMEREHER, AENEME.
- IF NOT EXISTS RICIEEN—RIIBRSEFE, ALtxMESBRERM,

+ tagname . MXEXH Tag (RAKH) ., Tag LI, FHFESN o

(%Dtion

NebulaGraph master FERIAFRZHHENT Tag B NHBFERT Tag 9R, EEEFNFTE Graph FRSHIECE S ( nebula-graphd.conf ) HRFTIE --
graph_use_vertex_key=true ; 7EFf Storage BRSZHIEZE LM (nebula-storaged.conf ) FRFIY --use vertex key=true o FHANTE Tag mfVER <RI INSERT

VERTEX VALUES "1":(); o

* property name . BEIGEMEMERT.
- vid: = IDo 7E NebulaGraph master X2+ FRIBMELH, FETCRETEINLZE, HHEEL o

* property_value : 1R#E prop_name_List BB 4 E, MNREFESEME, M Tag PXMAEMIZE NT NLL , RIREIHEIR. FIEESR

o

&;ﬁtion

INSERT VERTEX 5 openCypher 5 CREATE OB R AR :

+ INSERT VERTEX IBRFIZIL T NoSQL(key-value) 750K INSERT 3BE, %7 SQL FHEY UPSERT ( UPDATE Or INSERT )o
- FB[E vd A TAG BUIEIR TR, SNSRIEEGER IF NOT EXISTS , MG ANMEIBREEIREIE, FEERSHE .
- 1H[E vID BRE Tac BIIER T, TR TAG MNMIERARMEEEE, FFEESHE N\
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4.11.1 INSERT VERTEX

ZE LT

il

# BATTEBMEMN S,
nebula> CREATE TAG IF NOT EXISTS t1();
nebula> INSERT VERTEX t1() VALUES "10":();

nebula> CREATE TAG IF NOT EXISTS t2 (name string, age int);
nebula> INSERT VERTEX t2 (name, age) VALUES "11":("nl", 12);

# BUERKRNY, FA"al3"RE int FEEL,
nebula> INSERT VERTEX t2 (name, age) VALUES "12":("nl", "al3");

# —REA 2 PR
nebula> INSERT VERTEX t2 (name, age) VALUES "13":("n3", 12), "14":("n4", 8);

nebula> CREATE TAG IF NOT EXISTS t3(pl int);
nebula> CREATE TAG IF NOT EXISTS t4(p2 string);

# —RIBAFN Tag HEMRIR— M=o
nebula> INSERT VERTEX t3 (pl), t4(p2) VALUES "21": (321, "hello");

— PN RAIMZRENEILE, URE—RNE,

# ZREBARBIEE.

nebula> INSERT VERTEX t2 (name, age) VALUES "11":("n2", 13);
nebula> INSERT VERTEX t2 (name, age) VALUES "11":("n3", 14);
nebula> INSERT VERTEX t2 (name, age) VALUES "11":("n4", 15);
nebula> FETCH PROP ON t2 "11" YIELD properties(vertex);

S +
| properties(VERTEX) |
R ettt e e +
| {age: 15, name: "n4"} |
S +

nebula> CREATE TAG IF NOT EXISTS t5(pl fixed_string(5) NOT NULL, p2 int, p3 int DEFAULT NULL);
nebula> INSERT VERTEX t5(p1, p2, p3) VALUES "001":("Abe", 2, 3);

# BAKM, BAEE pl FEER NULL.
nebula> INSERT VERTEX t5(pl, p2, p3) VALUES "002":(NULL, 4, 5);
[ERROR (-1009)]: SemanticError: No schema found for “t5'

# B p3 AEAIAME NULL.
nebula> INSERT VERTEX t5(pl, p2) VALUES "003":("cd", 5);
nebula> FETCH PROP ON t5 "003" YIELD properties(vertex);

fromcooccocoosocssssooas +
| properties(VERTEX)

R e PP +
| {p1: "cd", p __NULL__} |
fromcooccocoosoessssooas +

# Bt pl RAKER 5, RtSWBHT.
nebula> INSERT VERTEX t5(pl, p2) VALUES "004":("shalalalala", 4);
nebula> FETCH PROP on t5 "004" YIELD properties(vertex);

fmscooccocccoscsoosssossonscooscocas +
| properties(VERTEX) |
DonoonoooEonoonEoO0o000 +
| {pl: "shala", p2: 4, p3: __NULL__} |
fmscooccoccccoscsoosssossonscooscocas +

R IF NOT EXISTS HEANBFEMN RN, FR#HTEN.

# AR Lo
nebula> INSERT VERTEX t2 (name, age) VALUES "1":("n2", 13);

# fEF IF NOT EXISTS 82w 1, AR 1 BEE, FR#TER.
nebula> INSERT VERTEX IF NOT EXISTS t2 (name, age) VALUES "1":("n3", 14);
nebula> FETCH PROP ON t2 "1" VIELD properties(vertex);

| {age: 13, name: "n2

&EEH: 202588848
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4.11.2 DELETE VERTEX

DELETE VERTEX IBE)I A LUMBR A, {BREARHBRIZ = KB EHIBFINIL,

4.11.2 DELETE VERTEX

;I{.npatibility

NebulaGraph 2.x ZRIAMIER s Ko KB4 3Z s MY HIAFI NG, NebulaGraph master ZHAR MR, FHIBRIZ S KEEBEBFNG, EHERIAEESIEL.

DELETE VERTEX BA— XA UBPF— P HZ 1N = AR AIUESEERT—EFER, FHEsN =81,

e

- DELETE VERTEX EE#EMIFRS, FHIBRREXAIA,

- DELETE TAG EMIPREE = LRIIETE Tago

A
DELETE VERTEX <vid> [ , <vid> ... ] [WITH EDGE];

* WITH EDGE : MIBRIZ s R BX Y HIAFI NI,

il
# MIBR VID 79 “teaml’ B9, AHIPRIZ R XEXAIHIDMAL.
nebula> DELETE VERTEX "teaml";
# IR VID 79 “teaml’ BV, FMIBRIZm X EXEOHIAFI AL,

nebula> DELETE VERTEX "teaml" WITH EDGE;

# HEEER, BRFERHNR.
nebula> GO FROM "player100" OVER serve WHERE properties(edge).start_year == "2021" YIELD dst(edge) AS id | DELETE VERTEX $-.id;

fFRIL R

NebulaGraph 2 BiF =3Bk, ZBEF=BFESE (HAMAND) RaEEL.

&Tjtion

© REFEFERPR, NBELXEEIZFEG, S#RHIMBIRRNER. FUSSHEED.
. IBREBR T SFENRE, NEERMIBRSERENEREEEY, AILUEZE nebula-graphd. conf FIAYEER --storage_client_timeout_ms FEIFBAT AT E],

fese 3Ryl

+ NebulaGraph ME#E/NEE (245 28%

REEH: 202568848

- 283/771 -

2023 Vesoft Inc.
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4.11.3 UPDATE VERTEX

4.11.3 UPDATE VERTEX

UPDATE VERTEX IBAI BT LUMEEN = £ Tag B4 E.

NebulaGraph %#f CAS (compare and set) #2fE,

e

—RAREEE— Tago

B

UPDATE VERTEX ON <tag_name> <vid>
SET <update_prop>

[WHEN <condition>]

[YIELD <output>]

i BRI WiEA |

ON <tag_name> b3 IEE MY Tag, EEMHBMEMATEXD Tag N ON player

<vid> = IEEBEHHIS 1D, "player100"

SET <update_prop> 2 IEENEENE I E, SET age = age +1
WHEN <condition> & IBETIESR . WIS <condition> Z5R A false , SET FAFREEK. WHEN name == "Tim"
YIELD <output> 5 IBEBUNREEE. YIELD name AS Name

ZN Y|

/] BEER"playerl01“tYE M,
nebula> FETCH PROP ON player "player101" YIELD properties(vertex);

R e EE T +
| properties(VERTEX) |
{roccooscccoococsossooaa +
| {age: 36, name: "Tony Parker"} |
R e EE T +

/] BB age BYfE, FIR[E] name FIFTHY age.
nebula> UPDATE VERTEX ON player "player101" \
SET age = age + 2 \
WHEN name == "Tony Parker" \
YIELD name AS Name, age AS Age;

femmmmccssesmses frmmmmm +
| Name | Age |
Srooocoocooooocd rocooo +
| "Tony Parker" | 38 |
femmmmccssesmses frmmmmm +

REEH: 202568848
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4.11.4 UPSERT VERTEX

4.11.4 UPSERT VERTEX

UPSERT VERTEX 1BE)Z5 & UPDATE F1 INSERT , WIRMTFE, RERANEME, NRSAFTEFE, SEANFHR.

e

UPSERT VERTEX —R REEMEEH— Tago

UPSERT VERTEX MEBRETAET INSERT , EJ9 UPSERT B2—A DA RKABEE. BX. BNEE

&fﬁtion

FH& UPSERT FI— P RSB EIRE.

%

UPSERT VERTEX ON <tag> <vid>
SET <update_prop>

[WHEN <condition>]

[YIELD <output>]

S8 EEWI iR A
ON <tag> b3 IBERM Tag, ERHMBMENAERX Tag Ho ON player
<vid> = IEE BB IFIENTI S 1D, "player100"

SET <update_prop> b3 IEE e E M E, SET age = age +1
WHEN <condition> = EEATES M, WHEN name == "Tim"
YIELD <output> S IEE B R, YIELD name AS Name

FANELER A,
MR[RTEFE, TIE W FANKHRERRE, HFEAS, FEHRT i1 74, BFEANSREEERAT:
* SETFAl,
- BUERTHERIME
Bln:
« BIEANSEEET Tagplayer BIEME nane 7 age o
+ SET FAMHERE age=30,

FRBER THBIEEIN TR,

REHE WHEN TR BUERSHEIRIME name /B 141 age BIHE

= = FHIAE 30

= B NULL 30

B HiIAME 30

B = NULL 30
NI
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/] BEEARZREEE, £R “Enpty set” RRINEAFEE.
nebula> FETCH PROP ON * "player666", "player667", "player668" YIELD properties(vertex);

+-

+-
Empty set

nebula> UPSERT VERTEX ON player "player666" \
SET age = 30 \
WHEN name == "Joe" \
YIELD name AS Name age AS Age;

nebula> UPSERT VERTEX ON player "player666" \
SET age = 31\
WHEN name == "Joe" \
YIELD name AS Name, age AS Age;

nebula> UPSERT VERTEX ON player "player667" \

SET age = 31 \
YIELD name AS Name, age AS Age;
Sommmoooses oo +
| Name | Age |
Fommmmee e Femmm e +
| NULL__ | 31 |
Sommmoooses oo +

nebula> UPSERT VERTEX ON player "player668" \
SET name = "Amber", age = age + 1\
YIELD name AS Name, age AS Age;

e e +
| Name | Age |
S R +
| "Amber" | __NULL__ |
e e +

ERE—NRAR, EH age RBEIME, AR, age BIAMER WL, BT age =

BT, fl:

nebula> CREATE TAG IF NOT EXISTS player_with_default(name string, age int DEFAULT 20);
Execution succeeded

nebula> UPSERT VERTEX ON player_with_default "player101" \
SET age = age + 1\
YIELD name AS Name, age AS Age;

fmmcommmces Fomean +
| Name | Age |
S —— [ — +
| _NULL__ |21 |
fmmcommmces Fomoen +

IEAETER A,
WRRFE, BHRE W FANFN, MEgsRniENE.

nebula> FETCH PROP ON player "player101" YIELD properties(vertex);

+

nebula> UPSERT VERTEX ON player "player101" \
SET age = age + 2 \
WHEN name == "Tony Parker" \
YIELD name AS Name, age AS Age;

B ittt T R +
| Name | Age |
S rocsoo +
| "Tony Parker" | 38 |
B ittt T R +

MNREFT, BREFHE N FANEG, BRFSE.
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4.11.4 UPSERT VERTEX

nebula> FETCH PROP ON player "playerl01" YIELD properties(vertex);

ES R +
| properties(VERTEX)

O +
| {age: 38, name: "Tony Parker"} |
frocoocoormooooEceaso0D +

nebula> UPSERT VERTEX ON player "player101" \
SET age = age + 2 \
WHEN name == "Someone else" \
YIELD name AS Name, age AS Age;
e +

&GS 202568848
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4.12 hiEA)

4.12.1 INSERT EDGE
INSERT EDGE iBAEJLATE NebulaGraph SEFIRIEEEZEFRBAN—RHAZFKiL. WEHEHREM, MRS (src_vid)

INSERT EDGE BIHIT AR ANESEEN. NREH Edge type. LR L=, rank BRI, NEZFRIA,

LEReS

INSERT EDGE [IF NOT EXISTS] <edge_type> ( <prop_name_List> ) VALUES
<src_vid> -> <dst_vid>[@<rank>] : ( <prop_value_list> )
[, <src_vid> -> <dst_vid>[@<rank>] : ( <prop_value_List>), ...];

<prop_name_Llist> ::=
[ <prop_name> [, <prop_name> ] ...]

<prop_value_list> ::=
[ <prop_value> [, <prop_value> ] ...]

* IF NOT EXISTS : PRI AR IF NOT EXISTS XEBFINFHANWIAREEE, REAREEN, TN

4.12 kA

FHBE®SA (dst_vid)

e

- IF NOT EXISTS {XARM<BHIER. iam. BNRM rank>25EE, FoIBEREERSES,

- IF NOT EXISTS RFTIREN—REIBRSEFE, ALtXMESBRERM,

+ <edge_type> : JIKEXH Edge type, RBEIETE— Edge type. Edge type HAURHIEIE, HIFESN
+ <prop_name_list> | BERIKEMNEMHRBIFTIR,
+ src_vid @ #2IARID, RIAAES.

« dstvid : BRRID, RTANER,

* rank © AJEEDL, AAY rank B, HIEEEN into ERINMER 0

\I,’:enCypher RAM

openCypher H5&%5 rank B,

+ <prop_value_List> . 1R¥E prop_name_List IEEEME. WREMEEM Edge type FREIERB R, 2REEIR. NRSHESEE, M Edge

type XM AIBMEIZE S NOT NULL , BRIREIEEIR, EHEEN o

il

# BAT IS EERNIL.
nebula> CREATE EDGE IF NOT EXISTS el();
nebula> INSERT EDGE el () VALUES "10"->"11":();

# A rank f9 1 898,

nebula> INSERT EDGE el () VALUES "10"->"11"@l:();

nebula> CREATE EDGE IF NOT EXISTS e2 (name string, age int);
nebula> INSERT EDGE e2 (name, age) VALUES "11"->"13":("nl", 1);
# —REA 2 &b

nebula> INSERT EDGE €2 (name, age) VALUES \
"12"->"13%: ("1, 1), "13"->"14": ("n2", 2);

- 288/771 -
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# BBKN, EA"a13"R2E int HKEL,
nebula> INSERT EDGE e2 (name, age) VALUES "11"->"13":("nl", "al3");

—FURAIUSRENREIEE, URE—XNE,

# ZYHARMEE,

nebula> INSERT EDGE €2 (name, age) VALUES "11"->"13":("nl", 12);
nebula> INSERT EDGE 2 (name, age) VALUES "11"->"13":("nl", 13);
nebula> INSERT EDGE e2 (name, age) VALUES "11"->"13":("nl", 14);
nebula> FETCH PROP ON e2 "11"->"13" YIELD edge AS e;

S N S +
| e I
S +
| [:e2 "11"->"13" @0 {age: 14, name: "n1"}] |
S N S +

{E/ IF NOT EXISTS 3EANEBEFEERNAEY, FHITEN.

# FBAL.
nebula> INSERT EDGE e2 (name, age) VALUES "14"->"15"@l:("nl", 12);
# €A IF NOT EXISTS {&2is, RAMEFE, Fa#TER.

nebula> INSERT EDGE IF NOT EXISTS e2 (name, age) VALUES "14"->"15"@l:("n2", 13);

nebula> FETCH PROP ON e2 "14"->"15"@1l YIELD edge AS e;

4.12.1 INSERT EDGE

e

RENE] (MARBAB) RVID (FEMXEER) o

+ FEABNE—FIOEIR edge conflict iR, AIHEEER.

- NebulaGraph master A¥FEEEEN (Danglingedge) o FILAIUTERRENELSRIFER, £510; HEITARILUSE <edgetype>. src B <edgetype>. dst

- BRIEFREERIERENRTE, MREAMIBER, SWEREBHIT N HEHRIZEIENITARREN . HIINENRIESRIZ IR, ATRESH
BARMINERMBRENR—, HEBASNERISANEII—E, KERERE, FEHHRITHS.

- K9 INSERT & KR RHY INSERT RE—¥, JRER INSERT AARFIR storaged HIF INSERT, INSERT 2 XTRZ storaged BY—> INSERT,

&EEH: 202588848
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4.12.2 DELETE EDGE

4.12.2 DELETE EDGE

DELETE EDGE iEA) AT LAMIBRIN. — Kol LAMIBR—R K ZHKiL, AR AIUSEESEER—KFER, #HESL °
MRFEMBE— R E L, BRI R FEESR o
B

DELETE EDGE <edge_type> <src_vid> -> <dst_vid>[@<rank>] [, <src_vid> -> <dst_vid>[@<rank>] ...]

‘&btion

WRFIETE rank, MHIXMIFR rank 79 0 B3, FEMBRFRIER rank, WITRA,

N
nebula> DELETE EDGE serve "player100" -> "team204"@0;

# BEEERN, MRMRZERZEEFE rankiil.

nebula> GO FROM "player100" OVER follow \
WHERE dst(edge) == "player101" \
VIELD src(edge) AS src, dst(edge) AS dst, rank(edge) AS rank \
| DELETE EDGE follow $-.src -> §-.dst @ $-.rank;

REEH: 202558848
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4.12.3 UPDATE EDGE

4.12.3 UPDATE EDGE
UPDATE EDGE iBA)A] LUMERLA L Edge type BYEM.

NebulaGraph 3z#F CAS (compare and swap) 2%,

LEReS

UPDATE EDGE ON <edge_type>
<src_vid> -> <dst_vid> [@<rank>]
SET <update_prop>

[WHEN <condition>]

[YIELD <output>]

S8 BEMI WiRE ANl

ON <edge_type> = &7 Edge type, EEAHEMHTIEX A Edge type Ho ON serve

<src_vid> = EEINHIEEIA S 1D, "player100"

<dst_vid> = IBEUHIERIS 1D, "team204"

<rank> & BTN/ rank (B, 10

SET <update_prop> = IEENEB I E, SET start_year = start_year
+1

WHEN <condition> S BT, TR <condition> LR A false , SET FAAS WHEN end_year < 2010

£,

YIELD <output> = BB YIELD start_year AS

Start_Year

il

// B 60 BAEELNEEE,
nebula> GO FROM "player100" \
OVER serve \
YIELD properties(edge).start_year, properties(edge).end_year;

L — L +
| properties(EDGE).start_year | properties(EDGE).end_year |
A T +
| 1997 | 2016 |
e —— L N — +

/] 1ESUBME start_year HIfE, #iR[E] end_year FIFTHY start_yearo

nebula> UPDATE EDGE ON serve "playerl00" -> "team204"@0 \
SET start_year = start_year + 1 \
WHEN end_year > 2010 \
YIELD start_year, end_year;

fmmcomccomces fo=mzc=mcos +
| start_year | end_year |
T — [ — +
| 1998 | 2006 |
fmocomccomces fommmcmcos +

REEH: 20258848
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4.12.4 UPSERT EDGE

UPSERT EDGE iBE)45 % UPDATE Al INSERT , WNSRIOTEIE, SEMOMEM, WRIBLFEE,

UPSERT EDGE MEREITARRT INSERT , EEIY UPSERT B—H B4R BAYIER. 182, B NI21E,

&Tjtion

F& UPSERT A— P RN =R

%

UPSERT EDGE ON <edge_type>
<src_vid> -> <dst_vid> [@rank
SET <update_prop>

[WHEN <condition>]

[YIELD <properties>]

28 BEUM BiEA

ON <edge_type> =3 {87 Edge type. EBHRIEMMIIEX Edge type
Ao

<src_vid> = FEREDBYECIA R 1D,

<dst_vid> = FEELHI BB Do

<rank> = HEREINA] rank B, HUEEET into

SET <update_prop> = IEEAENE M E,

WHEN <condition> = EELIRFR M

VIELD <output> B EEIE AN

ANFERA

WMRILAREE, TiL N FRNRHRERE, MIFEANIL, FHIT ST 76, RIHEENUNEEERRT:

* SET 4o

- BHREERIME

B0

- BENIAESET Edge type serve BB start_year F end_year o
* SET FHJ$ERE end_year = 2021 o

FEERTHREEN T &,

T T WHEN FRIFME BERSHEIRIME start_year B14{E
= = BB
= = NULL
£ HiAME
B = NULL
T

-292/771 -

end_year B HE

2021
2021
2021

2021

SENHTRIL,

4.12.4 UPSERT EDGE

il

ON serve

"player100"

"team204"

10

SET start_year = start_year +1
WHEN end_year < 2010

YIELD start_year AS Start_Year

2023 Vesoft Inc.



4.12.4 UPSERT EDGE

/] BRUNTF="mEEHE serve FEMHIN, LR “Enpty set” REH serve HEEHIA,
nebula> GO FROM "player666", "player667", "player668" \

OVER serve \

YIELD properties(edge).start_year, properties(edge).end_year;
dimemmoemccmsossmssooassomses fmccmmscsccsosssomsomonsoes +
| properties(EDGE).start_year | properties(EDGE).end_year |
¥

¥
Empty set

nebula> UPSERT EDGE on serve \
"player666" -> "team200"@0 \
SET end_year = 2021 \
WHEN end_year == 2010 \
YIELD start_year, end_year

focoscsccooso [ —— +
| start_year | end_year |
Feommmmm e m et +
| _NULL__ | 2021 |
focoscsccooso [ —— +

nebula> UPSERT EDGE on serve \
"player666" -> "team200"@0 \
SET end_year = 2022 \
WHEN end_year == 2010 \
YIELD start_year, end_year;

F S — R — +
| start_year | end_year |
Srosoossonsoos R +
| __NULL__ | 2021 |
F S — R — +

nebula> UPSERT EDGE on serve \
"player667" -> "team200"@0 \
SET end_year = 2022 \
YIELD start_year, end_year

fmoconccomces fo=zzc=smos +
| start_year | end_year |
N A — +

NULL__ | 2022 |
fmsconccomces fo=zzc=mmos +

nebula> UPSERT EDGE on serve \
"player668" -> "team200"@0 \
SET start_year = 2000, end_year = end_year + 1 \
YIELD start_year, end_year;

B oo oo +

| start_year | end_year |

+ .

TERE—NRAIE, ER end year JREEINE, HENAET, end_year BRIAEAI NULL , 1T end_year = end_year + 1 JG{50 NULL o WOZR end_year BEAIA
{8, M end_year = end_year + 1 AJLAIEEHIT, fI40:

nebula> CREATE EDGE IF NOT EXISTS serve_with_default(start_year int, end_year int DEFAULT 2010);
Execution succeeded

nebula> UPSERT EDGE on serve_with_default \
"player668" -> "team200" \
SET end_year = end_year + 1\
YIELD start_year, end_year;

{ocoocooooooo e —— +
| start_year | end_year |
T — T — +

NULL__ | 2011 |
{ocoocooooooo e —— +
BEEFERA

WMRILEE, BT weN FRNRMG, MEESUnERE

nebula> MATCH (v:player{name:"Ben Simmons"})-[e:serve]-(v2) \
RETURN e;

nebula> UPSERT EDGE on serve \
"player149" -> "team219" \
SET end_year = end_year + 1\
WHEN start_year == 2016 \
YIELD start_year, end_year

Fommmmm e e et +

| start_year | end_year |
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4.12.4 UPSERT EDGE

fmemomsommces e +

| 2016 | 2020 |
R R +

NFNTFE, BRTHERE N FAONEY, BRFEER.

nebula> MATCH (v:player{name:"Ben Simmons"})-[e:serve]-(v2) \

RETURN e;
T +
| e |
e +
| [:serve "player149"->"team219" @0 {end_year: 2020, start_year: 2016}] |
T +

nebula> UPSERT EDGE on serve \
"player149" -> "team219" \
SET end_year = end_year + 1\
WHEN start_year != 2016 \
YIELD start_year, end_year;
+- -+
| start_year | end_year |
frocoocooooood frococcooaog +
| 2016 | 2020 |
Smmmmosoocces fh=co=omooos +

&EEH: 202588848
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4.13 JFEZES|

4,13 JRAEZERS|

4.13.1 R348

AT IREEIMEE, NebulaGraph Z#FA S Tag 3% Tag BWENEM, 1889 Edge type 3% Edge type IENBMHAIERS . RIATUEFIEEN
Tag. Edgetype. BMEINHIE, BRRS|IAIAEMEUE, MEEHEIIENAIE,

NebulaGraph Z#FFMMHERRS|: RERSIMELXES,

it A UERA

- RIALUREEINEEE, EREHEEE N,

* FR3IBHMIT Lookup BE AT EMBIEIENRIERMF, WREERS], HIT Lok IEA=IRE.

- fEMAZ5I8Y, NebulaGraph = BENEEFE&RMHIES].

- BESERENERS], BRSIFIFFRENERES SIERENLLERS BINSMHESHLLERN 1) FIEERATIEE; My T RERENERSI

(FIINER) , TEkEETERSTREZRH.
JRA S|
BEERSIUETEENBUHETOEE, S0THS:
- B} Tag &5|#0 Edge type &3l
« MMFShEEZRS| (REBUILD INDEX) o

« ZFOIER—1 Tag 3 Edge type IZ M BHMNZRS| (EEERS5]) , {BRFEEE Tag 3§ Edge types

FRAERTHRME

EXE ]

EXZH5|ZBET Elasticsearch REIMAY, BFHNFRERBIEHITHRIER. BRMFEER. ENREANERNEMER, BOTHR:
« RAFIE— N EMENRS.

© RZHFZIERME, FIENAND . OR. NOT,
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4.13.1 E3IN4A

e

MRFBEHTEN TR, BEEARERS

%H NULL [H&3]

FFFEN NULL EMSEIERERS .

BT

£ Cypher A, AJLUEE Constrains SSILEMERIME—MIRE], F MySQL FR, AL —R5IRRFIZEFERREE—E, 7 nGQL FEBEREMHIM

—%35| (ARETRIEREENE—) .

BT ~ HIAE AR E A

RERSIEZFFNHF. BHRMNERENEESHTEEEN, FIFEMREELATEER.

REEH: 202568848
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4.13.2 CREATE INDEX

4.13.2 CREATE INDEX

[EIES as
BIEERS| 250, BHREXMN Tag 3 Edge type B BIEE, W@EIE Tag #1 Edge type, 12N # o
MABIELXERS|, HEEN o

EHRS

5| NS ERRFIBRNE SR EFEARSIF, BESUMEUATRE,
CREATE INDEX IBEIFAF 3t Tag. EdgeType HEEMEIRFE4EERS. BENFTA “Tag&51” . “Edgetype R3|” M “BERES!”
- Tag Z&5|#1 Edge type &5 IR FBF# Tag. Edge type BHEXNEIW, BHIGNFAE LookuP EKE Tag player BIFRAE Mo
‘BUERS” EATETEMMNEN, FINETREN age 3E age == 19 IFEN R,
NREER Tag THEM A BUIEEMERS i A (THERSIAIT) , R3IZEWATERXRUWT (Edge type ZH3|HE) :
- TWSIERILUER i TARER i T,

« TEVATCH. LOOKUP iBa)H i T AJ LA i TA THRE M.

.EiH&ZIS%E'r&*
7ELLEIAYRRZASH,  Lookup IBEIFAY Tag 5 Edge type RS I FAIBEREMRS I BT EMEH.

ERBRRSIHTENRARRGHERNER, EEWNESREERNERSIBX.

&Tjtion

FEFBEEFFRPEARS], BRIFRBEZERRSIMNUSHEM. R3ISSHEHERE T .

TRFAFRNEURIIKERKN 256; EXFHENEERSIKEANRIIBESHKE, LRFl. KR3ISMHK Storage FRSHIMHILEE, UREHAES
MTE, BIERSIKERBEAMERRS | NRKFITHER,

BRVESPR

MRBIERRS], BERRIMTHE:

1. YIRS NEIEZE NebulaGraph o

2. BIEZRS,
3. °
4. fEM =1 BOTRKE. FFE (LX) BEEAWPIERS], NebulaGraph =BzhITH.

e

MRAELERSIBENKIE, SRAGHENTRSESENERERIE,
HEIBES NBIRIF --disable_auto_compaction = false o

MEIRMERS IHFRIUAEN. BIEMNERSIHZIRNILZIER (FI30 Lookup S REBUILD INDEX ) BE KM (HREE can't find xxx in the space) o EFBIE
TEEFRS LM, NebulaGraph BET—MOUBKERRABESERERS IMNEIE. NARKIERS, EEIRERIRFIHT, BEF 2 MOBER Q0%) . W
REEEZOBKEIR, B8 {EEXZ#K heartbeat_interval_secs o
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4.13.2 CREATE INDEX

@nger

BIEZES|, HEMGHEXCERRERSIG, #00 REBUILD INDEX o FNITSIETE MATCH F1 LOOKUP B A) iR [EX L34,

%

CREATE {TAG | EDGE} INDEX [IF NOT EXISTS] <index_name> ON {<tag_name> | <edge_name>} ([<prop_name_list>]) [COMMENT '<comment>'];

2 i8R

TAG | EDGE EBEECENERSIKE,

IF NOT EXISTS WNREIZNRSIREEFE, IBEFEFEN, TREIERS.

<index_name> 1. R5|8. B3IBE—TETRHUARHE—H, HFNHEHFNA i_taghane_prophane o

2. BOAMBERT, (NXHF 1~4 FHH UTF-8 RISFH, BREEXFE (KHANE)  8F, XF. FEaa %
() MSMOESHFR, BERBELUEFH X,

3. MIRFBEEARHTH. REXPFHEURFHL, BEARSIS () BB R3ISHFEEEREXE
S (). ¥ESR 0

AR

1. MRUAXAZERSI®E, ] syntaxkrror FHIREY, HBEARSIS () BEHPXFH.

2, FMHUFEERSIS () , FARML () REXRSIS () , W\ OFESRFMT ) , KT ()
FEWMFEIG M\

<tag_name> BE 25| XEER Tag 3% Edge B #F.

<edge_name>

<prop_name_List> NEKFHFEBMECIERSIBS, I prop_nane(length) IEERSIKE, R5|KERKH 256; 7 Tag 3¢ Edge type &
BOIiRZR5|A, ZB& <prop_name_Llist> o

COMMENT F5| iR, BAN 256 F, BIATHER,

f]## Tagl/Edge type 5|
nebula> CREATE TAG INDEX player_index on player();

nebula> CREATE EDGE INDEX follow_index on follow();

79 Tag 3% Edge type RIEZRSIG, APAILUER Lok IBAER #8E% Tag 1 FIERMIVID, E Fazsaimin B9 MRzfeshs VID. BHE VI, LUK
rank o FIHEBN o
O BB RS
nebula> CREATE TAG INDEX IF NOT EXISTS player_index_0 on player(name(10));
ERRBIZAFABEEE Tag player KR BIRREM nane WZR5], R5HKER 10, BNRERAREMY nane B98T 10 NFREREIEZRS],

# BRPHRBEIEERT | KE.
nebula> CREATE TAG IF NOT EXISTS var_string(pl string);
nebula> CREATE TAG INDEX IF NOT EXISTS var ON var_string(p1(10));

# ERFPHRARRIEERS KE.
nebula> CREATE TAG IF NOT EXISTS fix_string(pl FIXED_STRING(10));
nebula> CREATE TAG INDEX IF NOT EXISTS fix ON fix_string(pl);

nebula> CREATE EDGE INDEX IF NOT EXISTS follow_index_0 on follow(degree);

BEE A EERS
2 aEMR3| ATER— Tag (5i#F Edge type) FHZ N EM (WAES)

nebula> CREATE TAG INDEX IF NOT EXISTS player_index_1 on player(name(10), age);
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4.13.2 CREATE INDEX

‘&‘btion

RZHFHE Tag 5 Edge type BIBRE&ESI,

e

EREERMRSIN, SR RELERN", SAMEGRBMERSINRLNFFIEIA.

RIGEH: 20258848
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4.13.3 SHOW INDEXES

4.13.3 SHOW INDEXES

SHOW INDEXES IEA)AI ATt HFiE =Bl ARIFRE Tag A Edge type (E#EEM) HER5l.

LEReS

SHOW {TAG | EDGE} INDEXES;

ZN |

nebula> SHOW TAG INDEXES;

s S e +
| Index Name | By Tag | Columns |
{oooocoooooooscooeo +ome S +
| "fix" | "fix_string” | ["p1] \
| "player_index_0" | "player" | ["name"] |
| "player_index_1" | "player" | ["name", "age"] |
| "var" | "var_string" | ["p1"] |
S S S drocccooco—connnooo +
nebula> SHOW EDGE INDEXES;

S S —— T —— +

| Index Name | By Edge | Columns |
fmccoooooooooooss dh=csoooooos fmooooooos +

| "follow_index" | "follow" | [] |
S S —— T —— +

&EEH: 202588848
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4.13.4 SHOW CREATE INDEX

4.13.4 SHOW CREATE INDEX

SHOW CREATE INDEX BBl Tag 2i& Edge type BIERM nGQL iBE, EFEERSIMFMES, FIMNEXENEN.

LEReS

SHOW CREATE {TAG | EDGE} INDEX <index_name>;

N
FBPRILASEIETT SHow TAG INDEXES EEBMILE Tag F5|, FARSF SHow CREATE TAG INDEX BEHIEE RS INCIEER.

nebula> SHOW TAG INDEXES;

fommmmmemoemmmmsess e fremmmmcoeas +
| Index Name | By Tag | Columns |
{oooocoooooooscooeo I — S ——— +
| "player_index_0" | "player" | [] |
| "player_index_1" | "player" | ["name"] |
Sroooocooconooncoocd T —— S ——— +

s e +
| Tag Index Name | Create Tag Index |
{oooocoooooooscooeo Y ey +
| "player_index_1" | "CREATE TAG INDEX ‘player_index_1" ON “player® ( |
| | “name’ (20) |
\ [ |
{oooocoooooooscooeo Y ey +

Edge type B3| AT LU M EES:

nebula> SHOW EDGE INDEXES;

R fpmmmoommmos fromcomccon +
| Index Name | By Edge | Columns |
PN N —— ooconoood +
| "follow_index" | "follow" | [] |
e fpmmmoommmos froscomzcos +

nebula> SHOW CREATE EDGE INDEX follow_index;

T S S S S Sy +
| Edge Index Name | Create Edge Index |
Fommmmm e ettt T +
| "follow_index" | "CREATE EDGE INDEX ‘follow_index™ ON “follow™ ( |
\ [" |
fhommmmecommmmmacss dhm=mmommoommmccecsesmesossossnmsosanseesssaesee=S +

REEH: 202568848
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4.13.5 DESCRIBE INDEX

4.13.5 DESCRIBE INDEX

DESCRIBE INDEX IBAIFIABEIEERSINER, BERSINEEEM (Field) MEIELE (Type) -

LEReS

DESCRIBE {TAG | EDGE} INDEX <index_name>;

il

nebula> DESCRIBE TAG INDEX player_index_0;
fmmmmmoes fmmommemms=ssossanoss +
| Field | Type |
ST —— S +
| "name" | "fixed_string(30)" |

nebula> DESCRIBE TAG INDEX player_index_1;

fromooosoo e +
| Field | Type |
ST T S +
| "name" | "fixed_string(10)" |
| "age" | "int64" |
S fimeoememsemomonmsosx +

REEH: 202568848
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4.13.6 REBUILD INDEX

4.13.6 REBUILD INDEX

- B3| TSEMNENRY B FENEFEREEN— R ERTM A, TEETZRSIER Lokue F maTc IFEENEIFEHIE.
- REIWERRTMA, KRS INEDNEERBNRS, FFEERTERER,

BELIERSGE, ERGENNEINEEMIEERRS. RARSIENFHERSL CREATE INDEX,

‘&btion

B EERETE S Y rebui Ld_index_part_rate_Limit F rebuild_index_batch_size FE-NEEK, B ERRSINERE, BI, BEASHOUERISHESNA

FHML G, ¥FHEESN Storageli5EiE,

1HE
REBUILD {TAG | EDGE} INDEX [<index_ name_list>];

<index_name_list>::=
[index_name [, index_name] ...]

+ AIU—REEZNERS|, REIBMZBARXES () 9R. NREHERERSIER,
- BERsTAG, AP RILUER< SHoW {TAG | EDGE} INDEX STATUS HEZRS| R E ERETM.

il

nebula> CREATE TAG IF NOT EXISTS person(name string, age int, gender string, email string);
nebula> CREATE TAG INDEX IF NOT EXISTS single_person_index ON person(name(10));

BoEERAERS

JEBEESI SHOW INDEX STATUS,

# ERFR5(, REMES 1D,

nebula> REBUILD TAG INDEX single_person_index;

troooccooooono +
| New Job Id |

T —— +

| 31 I

troooccooooono +

# TERE KRS

nebula> SHOW TAG INDEX STATUS;

e +.

| Name | Index Status
R S — +

Fommmm e +

+— +— +

# WETLUER SHOW JOB <job_id>ZEEEZRHRS IHESKS.

nebula> SHOW JOB 31;
4o

+. = e S e T + +
| Job Id(TaskId) | Command(Dest) | Status | Start Time | Stop Time | Error Code |
+ +o- A — - S +. _—
| 31 | "REBUILD_TAG_INDEX" | "FINISHED" | 2021-07-07T09:04:24.000 | 2021-07-07T09:04:24.000 | "SUCCEEDED" |
|0 | "storaged1" | "FINISHED" | 2021-07-07T09:04:24.000 | 2021-07-07T09:04:28.000 | "SUCCEEDED" |
|1 | "storaged2" | "FINISHED" | 2021-07-07T09:04:24.000 | 2021-07-07T09:04:28.000 | "SUCCEEDED" |
| 2 | "storagedo" | "FINISHED" | 2021-07-07T09:04:24.000 | 2021-07-07T09:04:28.000 | "SUCCEEDED" |
| "Total:3" | "Succeeded:3" | "Failed:0" | "In Progress:0" | " | " |
+. +-- e S froccoocossoooo
+ R [ TS —— frooocoosooscoosoos +. +

NebulaGraph g 2—MESEERRS|, RILATLARIERERIESS ID, &@id sHow JoB <job_id> IFAEEHES KT, HHEIFESM SHOW JOB,

REEH: 202568848
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4.13.7 SHOW INDEX STATUS

SHOW INDEX STATUS IBAIRIIAEE RS | AR R L AR
ERRSIHEILREEIE:

+ QUEUE : PABIR

* RUNNING : FRATHR
* FINISHED : B52h
* FAILED : KM§

+ STOPPED : {Z1IE

+ INVALID : 2R3%

4.13.7 SHOW INDEX STATUS

e

WMAIBIEEZRS BB CREATE INDEX,

=2

SHOW {TAG | EDGE} INDEX STATUS;

ZN 1|

nebula> SHOW TAG INDEX STATUS;

{roscosccocoosocsassooao +. +
| Name | Index Status |
frocoosooroooooecsacnoag + +
| "player_index_0" | "FINISHED" |
| "player_index_1" | "FINISHED" |
T + -+

R&EEH: 202568848
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4.13.8 DROP INDEX

4.13.8 DROP INDEX

DROP INDEX IBAIEI UMIFRHFIE =B EFEEMNZES,

[

147 DROP INDEX BRI FEYRIE RN A F G S EEZ 8]/ DROP TAG INDEX F DROP EDGE INDEX , BN=IREE.

%
DROP {TAG | EDGE} INDEX [IF EXISTS] <index_name>;

IF EXISTS : #MAHRBSHNRS I REEE, REEEN, FaMRERsl,

il

nebula> DROP TAG INDEX player_index_0;

REEH: 202568848
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4.14 &2ET

4.14 &= E5|

4.14.1 &3R5 FRHI

XN BEXERIHRE, BEEREXERSIFIFAR.

&Tjtion

3.6.0 RAEMT &XER5IEE, FREZARFHENETRS. MRIMBMSEERBEFT. EN. RMLESES, BT 3H45K:

- BBRFEELXES|, FAMNAREREXERS|, FAMN o
- BIBREEL£XES|, HiEM NebulaGraph 89 n o

- PEEER Z AThRZASEY NebulaGraph ME 25|16,

EXER3|FMTIRE:

-+ BXER5| HFIEE Lok B,

- EXRSIBMREEEHT. NEFE. T

- FEEZENNEX R BFFRES.

+ TWBINRE] 10 KEIE. FILUER LT FAIREIEZHIE, &ZSHLURE 10000 . FILMERR Elasticsearch MBS EIARRAREF .
- 9N Tag/Edge type LHEEELNXES|, TAMPBRIIEEL Tag/Edge type.

- BMEAYFEELYIS STRING B FIXED_STRING o

- ENF5ITEFFEA Tag/Edge type HIIEER,

© EXRSIFZIFERREEEN WL WEE.

- F3Z#5EEK Elasticsearch IIZRE|, REEMIBRERE,

© FXFEHERSIAR, FEMRRSIBIBEEERRSINERE.

- HyREBIEENT Elasticsearch ££8##0 NebulaGraph, BR8£S 3K Elasticsearch &85 NHEHIER T,

« ME X NebulaGraph, EIE A listener, BEIE X Elasticsearch F8/}2ZR5| I ge FE—ERAYEl, WRIFNEXES|IRERIKEIZES|, AIRERS|
ESHIRTS.

« 5 K8s A EBER NebulaGraph EHAZFEMELN RS, BZRHFFIHBE,

&EEH: 202588848
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4.14.2 HERERT

4.14.2 FRFZERSI
NebulaGraph £ X %3 2&F S, XEKE R R LUEA Elasticsearch £ XEMEERGFHEBNNE. £XH3|ARENHRE

I, Y listener E£E#F Elasticsearch SR HEE, NENHREREAMELRENEKFTRHAEKFHENELLIEZLXES].

TR
EREXESIF, FWINEZTREXESIN o

¥i# Elasticsearch £

EBZE Elasticsearch £Ei5S 5 o BRMYEHF 7.x hRZ<H Elasticsearch,

e

R T ZHFIMNWIFIE Elasticsearch, 5% config/elasticsearch.ynl FIBY network.host I8 &9 0.0.0.0 6

FFAILUERE Elasticsearch KRS HER, MRFEEF Elasticsearch, HSN °

BROURERE o

EB<E Elasticsearch &8 5, AILUER sioN IN iBAE R Elasticsearch B i, #Z1fEH Elasticsearch EEE X FAHRY IP #ltHlis O A BEIE B iE%,
FERERZNEF i, IBESZ elastic_ip:port ZIEIBRIGES () 2R

5%
SIGN IN TEXT SERVICE (<elastic_ip:port>, {HTTP | HTTPS} [,"<username>", "<password>"]) [, (<elastic_ip:port>, ...)];
N

nebula> SIGN IN TEXT SERVICE (192.168.8.100:9200, HTTP);

e

Elasticsearch BUARERAF ZMERE, MRIGET R IMER, 157 SIoN INBAPIEE.

&Jtion

Elasticsearch EP I REEER—R, NEEK, FE SIoN 0UT FTEH SIoN 1IN, BRPENEREN, S MEZEHEMEBE Elasticsearch 1 i,

RS RE PG
SHOW TEXT SEARCH CLIENTS AR IAFIH X AIERE F ifo
1Bk
SHOW TEXT SEARCH CLIENTS;
il

nebula> SHOW TEXT SEARCH CLIENTS;

Fommmmm e S e LT S +
| Type | Host | Port |
T S S T S roccoso +
| "ELASTICSEARCH" | "192.168.8.100" | 9200 |
Fommmmm e S e LT S +
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https://en.wikipedia.org/wiki/Elasticsearch
https://www.elastic.co/guide/en/cloud-on-k8s/current/k8s-deploy-elasticsearch.html
https://www.elastic.co/guide/en/elasticsearch/reference/7.15/targz.html
https://www.elastic.co/guide/en/elasticsearch/reference/current/settings.html

4.14.2 HEZ 2R

IR SO R o
SIGN OUT TEXT SERVICE IEAIR] LURMPAE XA ERE Fif.
e
SIGN OUT TEXT SERVICE;
Nl

nebula> SIGN OUT TEXT SERVICE;

&EEH 202588848
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4.14.3 #*& Raft listener

4.14.3 #%E Raft listener

ENR5|INEIBRFS S\ Elasticsearch 81, 2@ Storage ARSSHY Raft listener (f&#F listener) XM RIRIPFAVIHTE, M Storage IREIE
EY#E, AEEENS X Elasticsearch 8%,

B A1
- BETHREXER5IN o
- B& 0
. SERY 0

- EE—ANEZ GRS, UEE Raft listener,

FEEFRI
« JEMRIE NebulaGraph ZARSS (Metad. Storaged. Graphd. listener) BHERIARZS.
- B1RIE listener FRTEH28MIBYX 5 NebulaGraph & ARSEZFRTEHESAIBT X —3L,

- QEEA—PMESE—RIEFMFAER listener Hl28, SiXABLEEEE listener WEZ BB listener 2K, Et, EE—MSBEAERE
AN EREY listener,

BRI
4 %4 LISTENER IR%

listener fR$3 5 storaged RS ERMBRIN Z#FIX M, BRZEHREXHRR, HERERKOMRE, KITEFREEEIE listener MRS R LR
4 NebulaGraph, BRFBE6iERS. #FEEN 0

4. W% LISTENER [WECE Ui

£ etc B RM¥F nebula-storaged- Listener.conf.default 3% nebula-storaged- Listener.conf.production EIR[54%#R 13/ nebula-storaged- Listener.conf , SAS1&
HEEERS.
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4.14.3 #*& Raft listener

AREHEES HECEXHER, NXXNBERED.
AR FRIZE L]
daemonize true BE BT HE,
pid_file pids/nebula-storaged- B RHIE ID B9
Listener.pid
meta_server_addrs - 288 Meta BRSHY IP (HENE) MiKO. 4> Meta REBEVES () 7
fo
local_ip - listener lRSHY IP (REMNB) o BFEAERER listener #1233 IP it
127.0.0.1,
port - listener fRZ589 RPC SPHP#IZIEIRIR o
heartbeat_interval_secs 10 Meta IRSHICBkIEIR. A1 2 (s) o
Listener_path data/Llistener listener I WAL BER. RAFERA—IER.
data_path data HFRBMER, TURBEIESE, BER—IAE datao
part_man_type memory EPHEIEERAE, ANEES memory F meta o
rocksdb_batch_size 409 HAMIBIREN AR E FTI,
rocksdb_block_cache 4 BlockBasedTable FIBRIAREZETF AN BAI: JEFF (MB) o
engine_type rocksdb 1FAES1ZEERY, 5140 rocksdb «  memory o
part_type simple ERFZERY, 540 simple « consensus o
=4 JA5) LISTENER
THREEE listener EHNTRERT, BUTH TFe<BEE listener:
. /bin/nebula-storaged --flagfi Le etc/nebula-storaged- Listener . conf
Y. AN LISTENER %] NEBULAGRAPH 4
, REWIT HANBENELNRSINETIE, AERITI TS listener:

ADD LISTENER ELASTICSEARCH <listener_ip:port> [,<listener_ip:port>, ...]

\ﬁrning

listener AZNERAESLHY IP Hohik,
BE— MBI BEEEMIRMNAE listener, FI70:

nebula> ADD LISTENER ELASTICSEARCH 192.168.8.100:9789,192.168.8.101:9789;

EE listener

AT SHow LISTENER iIBA)R] LAFIHFREH listener,
esl

nebula> SHOW LISTENER;

S Y— Poccoooooccoonoood S S S +
| PartId | Type | Host | Host Status |
Srosoosoos | — S — frosooosooconos +
|1 | "ELASTICSEARCH" | ""192.168.8.100":9789" | "ONLINE" |
| 2 | "ELASTICSEARCH" | ""192.168.8.100":9789" | "ONLINE" |
|3 | "ELASTICSEARCH" | ""192.168.8.100":9789" | "ONLINE" |
Srosoosoos | — S — frosooosooconos +
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4.14.3 #*& Raft listener

k% listener

11T REMOVE LISTENER ELASTICSEARCH JBA) ] LAMBREIZSIEIAIFRE listener,
il

nebula> REMOVE LISTENER ELASTICSEARCH;

=&EEH: 2025F8H4H
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4.14.4 23R

4.14.4 &R
AYHRRETEXHI MENTHRLNNEMSTHEIER, BREFEER. EURESRISTMISHEE,

£ LoOKUP IBA, fFH WHERE FRIIEE FRTBMERE M.

[

BRERELHELXRS. FEESR # 0
TR

EREXERSIF, FWINBZTREXESIN o

EIREW

EXAEHEERBEREIDTNX AT, ERERMREENENSE, RIBERENEIFHHEEINE. FESL o
EIE

CREATE FULLTEXT {TAG | EDGE} INDEX <index_name> ON {<tag name> | <edge_name>} (<prop_name> [,<prop_name>]...) [ANALYZER="<analyzer_name>"];

- BB XERSINEHZEMNE SRS
* <analyzer_name> J353iF288 B #Fo ZRIAJ standard » EFEELMBSYIRIZS (540 ) EEMHRBELZIZHITE Elasticsearch AR EX R 531785,

REBUILD FULLTEXT INDEX;

&ﬁtion

BIEEAN, BERENERSIRERIE, AILUE Storage IRSHIBLE S (nebula-storaged.conf ) A snapshot_send_files=false o

S]]
DROP FULLTEXT INDEX <index_name>;
{3 F 135071
LOOKUP ON {<tag> | <edge_type>} WHERE ES_QUERY(<index_name>, "<text>") YIELD <return_list> [| LIMIT [<offset>,] <number_rows>];

<return_List>

<prop_name> [AS <prop_alias>] [, <prop_name> [AS <prop_alias>] ...] [, id(vertex) [AS <prop_alias>]] [, score() AS <score_alias>]

index_name : Z5|&#R,
 text : EEEM, WHERE [FREERR— ES_QUERY, FREFIMRHMNMETE text B, FMBEEXBFEN o
B

=

+ score() : MHFERMGHRMN E BITEHNS . BMEN 1.0, D¥%lE, REREES. REERIMNRBOHMSIERF. #

o

il
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https://www.elastic.co/guide/en/elasticsearch/reference/current/query-dsl-query-string-query.html#query-dsl-query-string-query
https://github.com/medcl/elasticsearch-analysis-ik
https://www.elastic.co/guide/en/elasticsearch/reference/current/query-dsl-query-string-query.html#query-string-syntax
https://lucene.apache.org/core/9_6_0/core/org/apache/lucene/search/package-summary.html#package.description

4.14.4 230HER

//RIEZE ),

nebula> CREATE SPACE IF NOT EXISTS basketballplayer (partition_num=3,replica_factor=1, vid_type=fixed_string(30));
/B RIAKREREF o

nebula> SIGN IN TEXT SERVICE (192.168.8.100:9200, HTTP);
/REREHNER.

nebula> SHOW TEXT SEARCH CLIENTS;

. . S +

| Type | Host | Port

T S S froooo Proccooo +

| "ELASTICSEARCH" | "192.168.8.100" | 9200 |
s e S +
//YHREZEE),

nebula> USE basketballplayer;

//7M0 Llistener F| NebulaGraph $&%,
nebula> ADD LISTENER ELASTICSEARCH 192.168.8.100:9789;

[MEERTRIAM Listener, HIKZSH Online BIRTAINARM,
nebula> SHOW LISTENER;

C T — o S S S RS S S S +
| PartId | Type Host Status
T N S, S +
|1 | "ELASTICSEARCH" ONLINE" |
| 2 | "ELASTICSEARCH" "ONLINE" |
| 3 | "ELASTICSEARCH" "ONLINE" |
T N S, S +
//82 Tag.

nebula> CREATE TAG IF NOT EXISTS player(name string, city string);

//eRRRMEL N
nebula> CREATE FULLTEXT TAG INDEX fulltext_index_1 ON player(name) ANALYZER="standard";

/[ REE NS
nebula> CREATE FULLTEXT TAG INDEX fulltext_index_2 ON player(name,city) ANALYZER="standard";

//BREXF5,
nebula> REBUILD FULLTEXT INDEX;

[/EBLXF3
nebula> SHOW FULLTEXT INDEXES;

fhommmmecsemmmemcsoas dpmmmmmmmommmes deomemcmomonon fpommmmmmoemees dhemommmmmoos +
| Name | Schema Type | Schema Name | Fields | Analyzer

N S +- Proccoocoscooo S ——— R +
| "fulltext_index_1" | "Tag" | "player" | "name" | "standard"

| "fulltext_index_2" | "Tag" | "player" | "name, city" | "standard"

R e e T +- ittt e ettt T S ettt +
Ve VN 2 6

nebula> INSERT VERTEX player(name, city) VALUES \
"Russell Westbrook": ("Russell Westbrook", "Los Angeles"), \
"Chris Paul": ("Chris Paul", "Houston"),\
"Boris Diaw": ("Boris Diaw", "Houston"),\
"David West": ("David West", "Philadelphia"),\
"Danny Green": ("Danny Green", "Philadelphia"),\
"Tim Duncan": ("Tim Duncan", "New York"),\
"James Harden": ("James Harden", "New York"),\
"Tony Parker": ("Tony Parker", "Chicago"),\
"Aron Baynes": ("Aron Baynes", "Chicago"),\
"Ben Simmons": ("Ben Simmons", "Phoenix"),\
"Blake Griffin": ("Blake Griffin", "Phoenix");

/MR
nebula> LOOKUP ON player WHERE ES_QUERY(fulltext_index_1,"Chris") VIELD id(vertex);

et et +
| properties(VERTEX)
S S S +
| {_vid: "David West", city: "Philadelphia", name: "David West"}

| {_vid: "Danny Green", city: "Philadelphia", name: "Danny Green"} |
S S Sy e +

+
| "Russell Westbrook"
| "Boris Diaw"
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| "Aron Baynes" |
| "Ben Simmons" |
| "Blake Griffin" |

| id(VERTEX) |
e +
| "Aron Baynes" |
| "Ben Simmons" |
| "Blake Griffin" |
e +

nebula> LOOKUP ON player WHERE ES_QUERY(fulltext_index_1,"*b*") YIELD id(vertex) | YIELD count(*);

nebula> LOOKUP ON player WHERE ES_QUERY(fulltext_index_1,"*b*") YIELD id(vertex), score() AS score;
Srooocooconooncoscooas S — +

| id(VERTEX) | score |
. dpmmmomas +
| "Russell Westbrook" | 1.0 |
| "Boris Diaw" | 1.0 |
| "Aron Baynes" | 1.0 |
| "Ben Simmons" | 1.0 |
| "Blake Griffi |10 |
Srooooooconooocoocooas R +

//FFEE b AKX, THREMERUNNEF 4, MMFEE ¢ KENXE, ERRAMNEF L
nebula> LOOKUP ON player WHERE ES_QUERY(fulltext_index_1,"*b**4 OR *c*") YIELD id(vertex), score() AS score;
Srooooooconooocoocooas R +

| id(VERTEX) | score |

| "Russell Westbrook" |
| "Boris Diaw" |
| "Aron Baynes" |
| "Ben Simmons" |
| "Blake Griffin" |
| "Chris Paul" |
| "Tim Duncan" |

+

//ERZRELXERS TN, HRHRTERS|HPREBENHITICER,
nebula> LOOKUP ON player WHERE ES_QUERY(fulltext_index_2,"*h*") YIELD properties(vertex);

| properties(VERTEX) |
e e B
| {_vid: "Chris Paul", city: "Houston", name: "Chris Paul"}

| {_vid: "Boris Diaw", city: "Houston", name: "Boris Diaw"}

| {_vid: "David West", city: "Philadelphia", name: "David West"}

| {_vid: "James Harden", city: "New York", name: "James Harden"}

| {_vid: "Tony Parker", city: "Chicago", name: "Tony Parker"}

| {_vid: "Aron Baynes", city: "Chicago", name: "Aron Baynes"}

| {_vid: "Ben Simmons", city: "Phoenix", name: "Ben Simmons"}

| {_vid: "Blake Griffin", city: "Phoenix", name: "Blake Griffin"}
| {_vid: "Danny Green", city: "Philadelphia", name: "Danny Green"}

//ERZRELXERS TN, TUNTRNBHEERRNXAHTEL,
nebula> LOOKUP ON player WHERE ES_QUERY(fulltext_index_2,"name:*b* AND city:Houston") YIELD properties(vertex);

S +
| properties(VERTEX) |
S S S +
| {_vid: "Boris Diaw", city: "Houston", name: "Boris Diaw"} |
L S +

/B RELXFR .
nebula> DROP FULLTEXT INDEX fulltext_index_1;

4.14.4 230HER

&EEH: 20258848
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4.15 HEiFEMS% 0L

4.15 BiAL S0

4.15.1 EXPLAIN #1 PROFILE
EXPLAIN B nGQL IBAIMIHITITR, BFR=HIT nGQL EM,

PROFILE IBAHATT nGQL iE4), ARMEHRITIHRIFMHITHE, BRI URIERITITHIMRTHEN L E ST,

PATITRI
HITITXIEH NebulaGraph Zi85 | ZHEHITIHRIZRE,

PATIHRI SIS AR S EY nGQL BRI EES action o action BE/MIHITETT. HEM action BIFREBIEERNFIESME. REUANEM. RIBSMHT
TERIINE, §1 action B ECLA—1 operator o

540 SHow TAGS IBAI93 JOFEA™ action , operator /9 Start F ShowTags o FEEZHY 60 IBAI AT RESHWALIERL 10 ML ERY action o

A
* EXPLAIN
EXPLAIN [format= {"row" | "dot" | "tck"}] <your_nGQL_statement>;
* PROFILE
PROFILE [format= {"row" | "dot" | "tck"}] <your_nGQL_statement>;
A

EXPLAIN % PROFILE IBAIAVAIE A =ME0: row (BRIA) « dot F tck o AR BILAGEAS format 3EMELEAIE &N
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row FE =X
row TR ES B B — M REH,
* EXPLAIN

nebula> EXPLAIN format="row" SHOW TAGS;
Execution succeeded (time spent 327/892 us)

Execution Plan

----- T T T TR

| id | name | dependencies | profiling data | operator info

77777 e
| outputVar: [{"colNames":[],"name":"__ShowTags_1","type":"DATASET"}] |
| inputvar:

| 1| ShowTags | 0

| 0] Start | | | outputVar: [{"colName

* PROFILE

nebula> PROFILE format="row" SHOW TAGS;

ST — +
| Name
frommmmmes +
| player |
| team
Sroooosoo +

Got 2 rows (time spent 2038/2728 us)

Execution Plan

4.15.1 EXPLAIN #1 PROFILE

DATASET"}] |
----- e S

----- S 000
| id | name | dependencies | profiling data | operator info

----- e S
| 1| ShowTags | 0 | ver: 0, rows: 1, execTime: 42us, totalTime: 1177us | outputVar: [{"colNames":[],"name":"__ShowTags_1","type":"DATASET"}]

| | | | | inputvar:

77777 S S
| 0| Start | | ver: 0, rows: 0, execTime: lus, totalTime: 57us | outputVar: [{"colNames":[],"name

----- T
B BiEA

id operator B9 1D,

name operator E=S

dependencies i operator FTX#iRY operator B9 IDo

profiling data

HITHEXHERNS.  ver R operator BIARZS; rows F7R operator HiHHLERAYITEL  execTime RRHIT action BIRTIE];

totalTime FNHAIT action BIBSE]. RZEIHEERTEL. HEPAREIAY S F,

operator HIEAE R

operator info

dot #%{

dot #8TURHR[E DOT IESMER, SABAFRILER Graphviz £RITRIE,

e

Graphviz @—RARAMKE TR, "ILULTI DOT BEEMAEIANE, Graphviz RIE—NMELTER, SJLFE DOTIEE XM, HIENISH A SVG

JSON FHAMER. #IFIFSW Graphviz Onlineo

nebula> EXPLAIN format="dot" SHOW TAGS;
Execution succeeded (time spent 161/665 us)
Execution Plan

plan

digraph exec_plan {
rankdir=LR;

"ShowTags_0" [ Label="ShowTags_0|outputVar: \[\{\"colNames\":\[\],\"name\":\"__ShowTags_0\",\"type\":\"DATASET\"\}\]\l|inputVar:\l",  shape=Mrecord]

"Start_2"->"ShowTags_0";

"Start_2"[label="Start_2|outputVar: \[\{\"colNames\":\[\],\"name\":\"__Start_2\",\"type\":\"DATASET\"\}\]\L|inputVar: \L",  shape=Mrecord];
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https://dreampuf.github.io/GraphvizOnline/

4.15.1 EXPLAIN #1 PROFILE

B ERRBIRY DOT BSR4 Graphviz B, TR

( Start_2 h 4 ShowTags_0 )
outputVar: [{"colNames":[]."name":"__Start_2","type":"DATASET"}] outputVar: [{"colNames":[],"name":"__ShowTags_0"."type":"DATASET"}]
\inputVar: ) \inputVar: )
tek HEF

tek IEMTFRE, BRRBEUENTZENENDEL. AFRATLUSERATRTIREMIEASIF. XF ok RIENMIHAF], S TCK

Caseo
* EXPLAIN

nebula> EXPLAIN format="tck" FETCH PROP ON player "player_1","player_2","player_3" VIELD properties(vertex).name as name, properties(vertex).age as age;
Execution succeeded (time spent 261us/613.718us)

Execution Plan (optimize time 28 us)

| id | name | dependencies | profiling data | operator info

| 2| Project |1 | |

| 1| GetVertices | 0 | |

| 0] start | | | |

Wed, 22 Mar 2023 23:15:52 CST

* PROFILE

nebula> PROFILE format="tck" FETCH PROP ON player "player_1","player_2","player_3" VIELD properties(vertex).name as name, properties(vertex).age as age;

| name | age |
| "Piter Park" | 24

| "aaa" | 24 |
| "ccc" | 24 |

Got 3 rows (time spent 1.474ms/2.19677ms)

Execution Plan (optimize time 41 us)

| id | name | dependencies | profiling data | operator info

| 2| Project | 1 | {"rows":3,"version":0} | |
| 1] GetVertices | 0 | {"resp[0]":{"exec":"232(us)","host":"127.0.0.1:9779","total":"758(us)"}, "rows":3, "total_rpc":"875(us)","version":0} | |
| 0| Start | | {"rows":0,"version":0} | |

Wed, 22 Mar 2023 23:16:13 CST

RIGEH: 202558848
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https://docs-cdn.nebula-graph.com.cn/docs-2.0/3.ngql-guide/16.query-tuning-statements/explain-show-tags.png
https://docs-cdn.nebula-graph.com.cn/docs-2.0/3.ngql-guide/16.query-tuning-statements/explain-show-tags.png
https://github.com/vesoft-inc/nebula/tree/master/tests/tck/features
https://github.com/vesoft-inc/nebula/tree/master/tests/tck/features

4.15.2 A F T

KILL QUERY B A] MR IEIEERITHEN, BERETFLILEIESHA,

4.15.2 %1 #E )

e

X God AEARAIUAILAESEW, HitAGRELILECSHNER,

A
KILL QUERY (session=<session_id>, plan=<plan_id>);

+ session_id . &% Do
+ plan_id : HITIHEIIDo
K1F ID FHRATITX ID ATAE—HRE— &, ZEFTLUEE SHOW QUERIES IBaIREL.
N
E— T REPRITH AL —IRIERNES:
nebula> KILL QUERY(SESSION=1625553545984255,PLAN=163);

S REPNERSLLL, HREWITFES:

[ERROR (-1005)]: ExecutionPlanId[1001] does not exist in current Session.

REEH: 20258848

-318/771 -

2023 Vesoft Inc.



4.15.3 #1t2:7% (KILL SESSION)

4.15.3 %1251 (KILL SESSION)

KILL SESSION B FXFREHII=IE (Session) o

e

-+ 2B root AP AIALERIE,
- HAT KILL SESSION 882/, FREH Graph BRSAL RFMRIEEEHEEERF 2 session_reclain_interval_secs ¥, BRINZERF 120 ),

LEReS

KILL SESSION IBAIZIFRIEBNMIZIRIE, BEAWT:

KIEBPRIE

KILL {SESSION|SESSIONS} <SessionId>

{SESSION|SESSIONS} : SZ#3F SESSION Al SESSIONS HI5 o

<SessionId> : FEIE Session B 1D AIHAT SHOW SESSIONS i S BEHRIE ID.

KIEZPRIE

SHOW SESSIONS
| YIELD $-.SessionId AS sid [WHERE <filter_clause>]
| KILL {SESSION|SESSIONS} $-.sid

e

KILL SESSION iBAISZIFEEIRIE, BIRE SHow SESSIONS IBAIS KILL SESSION IBRIES(EA, ULLEZI=IE,

[WHERE <filter_clause>] :

B, MXHFRE SRR

SESSIONS @i EREXETIEIMAIE Mo

+ {SESSION|SESSIONS} : 2% SESSION FlI SESSIONS FYE 7%,

‘&Dtion

HEEERSIER A URM 1E,

il

« BRIEBPMRIE,

-319/771 -

AL, {658 WHERE FETESRIE; <filter_expression> FEIEITFRIXTL, fFIG0 WHERE $-.CreateTime < datetime("2022-12-14T18:00:00") o YNERANNIZIE

WHERE F AP ZIHATIEINA: SessionId « UserName . SpaceName . CreateTime . UpdateTime . GraphAddr . Timezone . ClientIpo AJLAHRFT SHOW
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4.15.3 #1t2:7% (KILL SESSION)

nebula> KILL SESSION 1672887983842984

KIEZ P =iE.

£2 1 63RBTE)/ VT 2023-01-05T18:00:00 BIFFE =1F.

nebula> SHOW SESSIONS | YIELD $-.SessionId AS sid WHERE $-.CreateTime < datetime("2023-01-05T18:00:00") | KILL SESSIONS $-.sid

KILEIEHERENA I RIE

nebula> SHOW SESSIONS | YIELD $-.SessionId AS sid, $-.CreateTime as CreateTime | ORDER BY $-.CreateTime ASC | LIMIT 2 | KILL SESSIONS $-.sid

« RIFFAP R session_userl BIEERMFIE &iE,

nebula> SHOW SESSIONS | YIELD $-.SessionId as sid WHERE $-.UserName == "session_userl" | KILL SESSIONS $-.sid

« RUEFTERIE
nebula> SHOW SESSIONS | YIELD $-.SessionId as sid | KILL SESSION $-.sid

/] &
nebula> SHOW SESSIONS | KILL SESSIONS $-.SessionId

‘&btion

KILFIERIEN, SRiFthaReat. HEEER.

REEH: 202568848

-320/771 - 2023 Vesoft Inc.



4.16 1EAEE

4.16 1BV

7£ Storage BRES L KHRIBEITHIESFRAMELL, 5130 COMPACT < FLUSH F01 STATS »  WNREITEMEIBER A, XLEAFATREFERRE, (U EEA] UZEENHR
7. TF. ELEMmEEL,

e

FrAMFL ERER S PHERRERE TG EERIT.

4.16.1 SUBMIT JOB BALANCE LEADER
SUBMIT JOB BALANCE LEADER IBEIRBHESIIE N HFIEEZBHH leader, ZinLRIREES ID,
il

nebula> SUBMIT JOB BALANCE LEADER;

4.16.2 SUBMIT JOB COMPACT
SUBMIT JOB COMPACT IBRIATEHRIEIZBINA%A RocksDB RIKHERY compact #21Fo
compact FRB¥EES N o
Pl

nebula> SUBMIT JOB COMPACT;

4.16.3 SUBMIT JOB FLUSH
SUBMIT JOB FLUSH IB)4% HRTEI = BIATEHAY RocksDB memfile B NFEE,
il

nebula> SUBMIT JOB FLUSH;

4.16.4 SUBMIT JOB STATS

SUBMIT JOB STATS IFHRTEYRIE=RINBEI—MEL, ZELXYeiE=RE# TSI (FilTem/E, AR LR st sTATS IBa7IHATHER, #E
BEER 0

e

WRTFAETE NebulaGraph FHEIBE LW, AT RESMNAITER, EEFIAIT SUBNIT J0B STATS o
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4.16.5 SUBMIT JOB DOWNLOAD/INGEST

il

nebula> SUBMIT JOB STATS;

4.16.5 SUBMIT JOB DOWNLOAD/INGEST
SUBMIT JOB DOWNLOAD HDFS I SUBMIT JOB INGEST 8n < FBF 4§ SST XS AN NebulaGraph . #1E&R o
SUBMIT JOB DOWNLOAD HDFS IEAJ& TEFERERI HDFS EAY SST X4,
SUBMIT JOB INGEST IFHI&R FHEY SST XS AEZEL,
Nk

nebula> SUBMIT JOB DOWNLOAD HDFS "hdfs://192.168.10.100:9000/sst";

4.16.6 SHOW JOB

Meta BRS335 SUBMIT JoB IERMBITHNZMESS, FRAGHECLAHAZ nebula-storaged, SHOW JOB <job_id> iBH BT L AR BINIEE (EWAIBRESHE
:%\o

job_id TEHAT SUBMIT JoB IEAIATEAIRIE],
il

nebula> SHOW JOB 8;

rooooococcooooocd Mhoconoococcooooco T — S Y S O S S Moocoooooconco +

| Job Id(TaskId) | Command(Dest) | Status | Start Time | Stop Time | Error Code |

S S froccoocco—ooos S R S S fhoccoocoososso +

| 8 | "STATS" | "FINISHED" | 2022-10-18T08:14:45.000000 | 2022-10-18T08:14:45.000000 | "SUCCEEDED"

|0 | "192.168.8.129" | "FINISHED" | 2022-10-18T08:14:45.000000 | 2022-10-18T08:15:13.000000 | "SUCCEEDED"

| "Total:1" | "Succeeded:1" | "Failed:0" | "In Progress:0" | " | |

S S froccoocco—ooos S R S S fhoccoocoososso +
28 B
Job Id(TaskId) BE—TETEL D, RE—TETFIEXNES S, EtiTERMEUAERIES ID.
Command (Dest) BITETHITIELG SR, RE—TETEIBEXMAINESER. EMTERESNEM nebula-storaged #72,
Status ETREIHESHRS, RE—TERELEXMNEMNESE. #EESR o
Start Time BRI ESFHRRITHNG, RE—1TEREUARRNERHITHESE.
Stop Time BTELSESERRIITHNE, HSREHVIRESEIE FINISHED . FAILED Y STOPPED o
Error Code ERELHESH o
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4.16.7 SHOW JOBS

(ZINAN
{EAIRSRIB R0 o

RE A

QUEUE PEAVSRATSSTEBREBATIR, LERNER Start Time A%,
RUNNING RS AESTERITH, Start Time J P ERAIFRIABTEL.
FINISHED RS ES AThSER. Stop Time J9IZBNERAVECIARTE],
FAILED R SES R, Stop Time 9PN EXAVFZIARTIEL,
STOPPED PRIV ERES(S1E, Stop Tine iR ERAVFCIART AL
REMOVED VeV SRAE SRR,

WSEHREYR BN T

Queue -- running -- finished -- removed

\ \ g
\ \ -- failed -- /
\ \ /
|\ ==meme==== stopped -/
4.16.7 SHOW JOBS

SHow JoBS IEAFIH H B = BNFRE R I HARI Rl

eV BRIAT HARY B 0 — . WRFBEELUCIHART(E], B1E2K Meta BRFZEISER job_expired_secs o JEIFBES N o
il

nebula> SHOW JOBS;

R e {mmcomccomz=s e fmscooccosccccceoossooooamos +
| Job Id | Command | Status | Start Time | Stop Time

S | N S —— N NV S S N SN +
| 34 | "STATS" | "FINISHED" | 2021-11-01T03:32:27.000000 | 2021-11-01T03:32:27.000000

| 33 | "FLUSH" | "FINISHED" | 2021-11-01T03:32:15.000000 | 2021-11-01T03:32:15.000000

| 32 | "COMPACT" | "FINISHED" | 2021-11-01T03:32:06.000000 | 2021-11-01T03:32:06.000000

| 31 | "REBUILD_TAG_INDEX" | "FINISHED" | 2021-10-29T05:39:16.000000 | 2021-10-29T05:39:17.000000

| 10 | "COMPACT" | "FINISHED" | 2021-10-26T02:27:05.000000 | 2021-10-26T02:27:05.000000
fmmcoomes e {mocomccoz=s e fmscooccosccccceoocsooooamos +

4.16.8 STOP JOB

STOP JOB <job_id> JBA)A] LUE LE HRTE = B RSEM AL,
il

nebula> STOP JOB 22;

femmmmccssesmses +
| Result |
foooococcoooooes +
| "Job stopped" |
femmmmccssesmses +

4.16.9 RECOVER JOB

RECOVER JOB [<job_id>] B A AEFHIT L HIEI B PIRZS A FATLED . STOPPED BITENL, RIERE <job_id> B, SMRENELFFAESIHERNT, FHiR
EEREMNELEE,

il

nebula> RECOVER JOB;
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4.16.10 FAQ

| 5 job recovered |

4.16.10 FAQ
TAIHEE AL ]
SUBMIT JoB RMEEFRYE HTTP ik, IE10ZE Storage RSB LMW HTTP OB HZEE L. AFAILMAITHI Far<iit:

curl "http://{storaged-ip}:19779/admin?space={space_name}&op=compact"

REEH: 20258848
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5. R

pais

5. LR E

5.1 E&YRIE ~ ZAEANE1T NebulaGraph HIIAE

BXNBHRIFE. L2 NebulaGraph FIERFNEIN, MURIMATEERIETIEINER.

5.1.1 X T1rhstiE i
NebulaGraph Zt%f NVMe SSD #TI&ITFIEIMA, PRBBRIASEHEEE T SSD &HITIAMN, ERIRFEH 10PS FMARIEH Latency.
- FEIER HDD; FRHE I0PS 48EE, RN FBILRE.
© FEERITHEFERE (G0NASESAN) , FEIMEET HDFS & Ceph HIEINER,
- FENEEMIIEETRIET (RAID) o NebulaGraphZs SR T ZEIZAHE, MNRAE RAID, SEMRTRE.

- {ERAZAH SSD i&%; 3 AWS Provisioned IOPS SSD &M =7~ G0

5.1.2 %F CPU Z#y

M 3.0.2 FF#4, NebulaGraph 7£ Docker Hub £&9 Docker 32#F ARM64 3244, X FIF B LAYE ARM macOS B Docker Desktop E3¢#& ARM Linux
Server LiE{TA28KHI NebulaGraph o

&htion

FEYTE Windows _Ef#R Docker Desktop, E# Windows &) Docker Desktop MEEERE, FIBEES N o
5.1.3 RiEiFiS K
TR 2R
BAIBRIEGERI T,
it} ZK
CPU %23 x86_64
LS 4GB
mEi 10GB, SSD
BIERGE R

YEINZHTE Linux R4iH4R1E NebulaGraph, BIERMNIZARZER 4.15 KL ERRZSE Linux 48

e

FERZARAEF EZRD Linux 2GR RE NebulaGraph BIfEF HE TAR Xt
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https://github.com/docker/for-win/issues/12401

LG SN
BURAFTENTRAR, IRRERTEER, 1H5%R RS BHITIRNE,

RGBT hir s &
glibc 217 R E PITERS Ldd --version IO ERRZS,
make EEIREMA
m4 EEREMRAE
git EBIRERAE
wget EBRERAE
unzip EBRERAE
xz ERRERAE
readline-devel BRERE
ncurses-devel BRERE
zlib-devel EEIREMRA
g+ 8.5.0 R E BATEL g v HOEBRRAS,
cmake 3.14.0 M b HITERS cnake --version HEhRN,
curl EBRERAE
redhat-Isb-core ERREMRAE
libstdc++-static ERREMRAE {R1E CentOS 8+, RedHat 8+, Fedora PEE,
libasan ERREMRAE {R1E CentOS 8+, RedHat 8+, Fedora FHE,
bzip2 B2 ERRA

HthE= AR BERE (cmake) MERBENFHHAFREE build BRF.
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5.1.4 MRIFEEE R

fre s N
WRBIRBRAFRENEREFTHEER, RIBNTIBRFIRE. AIRESSIRERMERGSHERENRG. BIXTHFHITHSE,

1. REMRHE,
+ CentOS. RedHat. Fedora BFPIEHITUI T4 :

$ yumupdate
$yum install -y make \
m4\
git\
wget \
unzip\
xz\
readline-devel \
ncurses-devel \
zlib-devel \
gee\
gee-cHt\
cmake \
curl\
redhat- Lsb-core\
bzip2
// 1% Cent0S 8+, RedHat 8+. Fedora BEZEE Libstdc++-static # Libasan,
Syuminstall -y Libstdc++-static Libasan

+ Debian M Ubuntu AFBHRITINT®S:

$ apt-get update

$apt-get install -y make \
m4\
git\
wget '\
unzip\
xz-utils)
curl\
Lsb-core \
build-essential \
Libreadline-dev\
ncurses-dev \

cmake \
bzip2
2. B EH LR G++ Ml CMake FRARBIEH, RAEFERIFEN 0

$ g+ --version
§ cmake --version

IRARANIER, MRAHRMEERTE, BRESSRE;, NRFEHR, RIEFMTEMEZRNDRERITEESE.
3. 4R CMake Y g++ RAEFFFEER, IHIEERLIRIFT S FHERRZS.

5.1.4 MHIABEESR

TEfREESK
BANSEEGERIT,
ESid] ER
CPU 2243 x86_64
CPU %28 4
AE 8GB
wEa 100 GB, SSD
BIERZENR

LR ZHIE Linux RFHRE NebulaGraph, EITEMRIFIERERRZARZAR 3.9 R ERRAH Linux &4
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AR5 ZE Y
briv BigE
metad (meta HUEIRSHIZ) 1
storaged (#FfifARS5H#72) =1
graphd (&85 2RSS #HT2) >1

FIENERALMAIRE, PRI AEN 2 E30E 1 > metad. 1 storaged 1 1 4> graphd ##&,

HFEREROMKIFE, Fla0=EaVBEmMER, B ALURRINT S ZEE NebulaGraph .

HEZ AR metad #HiZEE storaged #iZEhE graphd #2482
A 1 1 1
B - 1 1
C - 1 1

5.1.5 AR EE BT ER

TR sk
BN SRBEEERIT,
ESid] =K
CPU %21 x86_64
CPU #3% 48
ed 256 GB
R 2*1.6 TB, NVMe SSD
MAERGIER

YEINZHTE Linux R4t %% NebulaGraph, BITEAEFIFIRPERAZIRZEA 3.9 RELERRZSE Linux R4¢.

AP LUBT AR — RS HORIES NebulaGraph 1488, #EESIAIZI0E,

k5 BRI

5.1.5 AP EASE T K

TEENFEBEEEN (RURSIFENEESHEARY) o

brif e
metad (meta $IBARS #HA2) 3

storaged (T#fi#RSS1#HZ) >3
graphd (Zif5|ZRS#HIE) =3

BENE 31 metad #i2, &1 metad HIEXBEHRIEHLF meta FURH—EIZ,

storaged HEMHBF 2 ME T BRI 4AIEE,
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5.1.6 NebulaGraph ¥JRZE sk

BRANE—aB EBESNTREHE, FINAaSSmMEvER, BRI LURRINT S E%E NebulaGraph o

HBRE R metad #HiZE= storaged #iE#E graphd #1282
A 1 1 1
B 1 1 1
C 1 1 1
D 1 1
E 1 1

5.1.6 NebulaGraph BFZ 5K

PR LFfE— 3 BlZ NebulaGraph B FRRRIATE. BETEMSXEHE,

HR i HEAR WiEe

A Bytes AFINEHR * BENTEFERAN Y757 HFOFEERERAIR, FIUEE SMismss © BENTHEFHAN

=8l 120% “T5M=E, FHEEER o

A1z Bytes [ =F08H0E% * 16 + RocksDB SLf#E * SFMNEE * 16 2 FELHANRETE,
(write_buffer_size * write_buffer_size FI max_write_buffer_nunber 2 RocksDB R7FAEXE
max_write_buffer_number ) + BR&E7zA/N]* ], #HEE0 . HEFEKXINEEN
120% o

X EMPRNE disk_partition_num_multiplier 2—NRATFEEER RS, BET

= disk_partition_num_multiplier 2~20, EITEIHE SSD RS XEEIER 20 5%1{E, HDD

EREMA 2.

- HE L At ABETENE AP FERLU 7.5?

Z EARENRE, BHRAEEXY (csv) , REIFRFMEANZELNZAEN 2.5 E; SIRFISBIINHBEETE, BMIRSINAZLS
F 16 FHATE, RINSAEETEIREREEN . WERIIN[SLEE * 50 F15,

- 1A 2 At ABETEFMRFEHRERU 120%?
& 5N 20% FAF&H,

- |AJR% 3: WNfAIFKEX RocksDB L3 E?

%: WFXAR NebulaGraph, S1ME=EIFE—1 RocksDB 3Efl, 3 H --data_path 3EI (etc B R THY nebula-storaged.conf X)) FEIENE
RIFR— RocksDB 32f5l, B, RocksDB SLfji#kE = EI= 2%k * BR 2.

e

FB P AT IATEER & SXHF nebula-storaged. conf BN --enable_partitioned_index_filter=true &K bloom 33528 5 FAMNEA), BRERLLHTSE
(random-seek) KYIERT, AIRESPEIRIEENIERE,

&ﬁtion

B> RocksDB SEBIRMERR S NEMEIER, e G 70M EEMHBETE. — M KIN—1 RocksDB £, HHXIKERFHIZH, §I90100, B=
BB EEN SR T KEBH AT,

RIGEH: 202558848
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https://zh.wikipedia.org/wiki/-E5-B8-83-E9-9A-86-E8-BF-87-E6-BB-A4-E5-99-A8
https://github.com/facebook/rocksdb/wiki/MemTable
https://github.com/facebook/rocksdb/wiki/Memory-usage-in-RocksDB#block-cache
https://github.com/facebook/rocksdb/wiki/Memory-usage-in-RocksDB#block-cache

5.2 YriELr%E

5.2.1 ff HFIS %% NebulaGraph

fEFIRIBZRE NebulaGraph AFBEXRIFMREIRE, HNHEML,

[k

« EEIEWIVRFEINE, SRR 2 = e,

H

5.2 i

s
¥

b

e

HARZIFELHRZF NebulaGraph .

. %% NebulaGraph BYEH A LAISIR BB,

g

1. 72& NebulaGraph BSRREEEIEH.
- [EF] MRFEREmasterhR 4K NebulaGraph, HITIIT&HL:

$gitclone --branch release-3.6 https://github.com/vesoft-inc/nebula.git

c MRFERESEMOARREATUR, HITH TS 5E master D2HIAH:

$gitclone https://github.com/vesoft-inc/nebula.git

2. 3# X nebula/third-party %, &% NebulaGraph fk#iHsE =75,

$ cd nebula/third-party
$./install-third-party.sh

3.3&[5] nebula BR, BIEBR build FHNZER.

S$cd ..
Smkdir build && cd bui ld

4. {5 CMake 45 makefile 325

e

B % CMake S#%EE, HSN CMake 244,

ZRINKEEERTZ AT Jusr/local/nebula , INERFEEMENERR, BE FAMSPILENISEL -DMAKE_INSTALL_PREFIX=<installation_path> o

§ cmake -DCMAKE_INSTALL_PREFIX=/usr/local/nebula -DENABLE_TESTING=OFF -DCMAKE_BUILD_TYPE=Release ..

5. 4%1% NebulaGraph .

e

BEREMERNRE = ERHE,
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5.2.1 f#HFEGZ4 NebulaGraph

AT ELMINREFRE, FJLERED -j F1THRIF. HITHE N EZ9\(\min(\text{CPUMHZEL, \frac{R7F (GB)}H21)\)o

$make - j{N} # E.g., make -j2

6. %% NebulaGraph o

$ sudo make install

e

LRERT etc/ BRH (BRIAK /usr/local/nebula/etc ) MEEBEXHAEEER, APATMRBERECEZECHNEEX Y. IWREMEA script BRTRIH
&, Bih. =ik, ER. PIEMNEERS, BEXHEEDEN nebula-graph.conf , nebula-metad.conf # nebula-storaged.conf o

HH master iU
master PZHRBEMRER, WRETET master DZMMHIFZAR NebulaGraph, AJRIBUTES BEHIRA.

1. EB R nebula #, FTEZ git pull upstream master EHTIEFD,

2. 7EBF nebula/build F, FEFHIT make -j{N} F make install o

N

CMake 24

$ cmake -D<variable>=<value> ...
TXH CMake ¥ EIUTEECE (CMake) MY FARIARRIFIRE.
CMAKE_INSTALL_PREFIX

CMAKE_INSTALL_PREFIX $§%E NebulaGraph fRSB1ER. AT E XHMNRERE, BIAEESA /usr/local/nebula o

ENABLE_WERROR

HIMER N, RNEFAEZES (warning) TRHEIE (error) . NREVE, BPALUZERN OFF o

ENABLE_TESTING

BiMET N, FRRETTNIHARSSH NebulaGraph BRS51E, MRIFERSRIR, BILUKE N 0FF o

ENABLE_ASAN

FRINER oFF , RRKFIRTEZFREQN TR ASan (AddressSanitizer) » ZTEEH NebulaGraph FAEEERN, NRFEHFF, ALUEE N,

-331/771 - 2023 Vesoft Inc.



5.2.1 f#HFEGZ4 NebulaGraph

CMAKE_BUILD_TYPE
CMAKE_BUILD_TYPE =%l NebulaGraph B9 build 757%, BRERBEITF:

* Debug
CMAKE_BUILD_TYPE BYZRIAME, TR/ build FEARRIZR debug 58, RERMNKIED,

* Release

build FFEFEAMAED, FIER debug 58,

* RelWithDebInfo
build T 2HEEERMAET, HiZR debugER.

* MinSizeRel
build FEH (GBI M AETIZEIED KD, FiER debug fER.

ENABLE_INCLUDE_WHAT _YOU_USE

FINMER oFF . HEER ov BRFAFRE Tinclude-what-you-use, RFRIELER makefile ZEFIRETERBHEENTTREX M.
NEBULA_USE_LINKER

IEEFHERERNAR:

-+ BINMER bfd , FRERA |d.bfd $HERRR.

- IRAFHLET |ld gEiZ2s, sRESRERN (4, RnFEA . $EEERF.

- MRARFHLET gold 5HESR, AILA gold , RTEA |d.gold FEETRR

CMAKE_C_COMPILER/ICMAKE_CXX_COMPILER

BEERT, CMake 2 EEERHFEAIN LM C/C+4RiFeE, BRURFFFGEREMINARR, NERFERHMEIFE, BRTUTHEE
BinmIRSRIRERRE:

$ cmake -DCMAKE_C_COMPILER=<path_to_gcc/bin/gcc> -DCMAKE_CXX_COMPILER=<path_to_gcc/bin/g++> ..
$ cmake -DCMAKE_C_COMPILER=<path_to_clang/bin/clang> -DCMAKE_CXX_COMPILER=<path_to_clang/bin/clang++> ..

ENABLE_CCACHE
ENABLE_CCACHE BRINEN oN , FRRfER Ccache (compiler cache) TENMEHF,

WREEEF ccache, {RIXKE ENABLE_CCACHE=0FF @AYTHY, EAERLFE S L, ccache RIBYHFIHIESS, EILEBEERBIFELTE export
CCACHE_DISABLE=true , SYETEX MY ~/.ccache/ccache.conf AN disable=true » BZEEIEEN °

NEBULA_THIRDPARTY_ROOT

NEBULA_THIRDPARTY_ROOT $E7E 58 = IR F IR EERRIR, BRIAERIERA /opt/vesoft/third-party o

7] RS
MBHIRRERK, BEBELUTEN:
1. REREFRARARSHEER. AFENEEZEREE%.
2. 108 EREHRE,
3. fFF make -j1 BRERIFHERE,

=8 20258848
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5.2.2 fiIf Docker 4%#i% NebulaGraph

5.2.2 fffl Docker 4#i¥ NebulaGraph

NebulaGraph YRS ZEA C++ RER, ZWiF NebulaGraph FERE LA, XEABAIGES5BENIRMERFNKBIPR, S

EETES SIS

AT BERXFER, FTRTLUEER Docker 48i% NebulaGraph, NebulaGraph $2HEENREIFIFEM Docker 1R, A AEEBIFATRERERRIFIFE

FH4RI1E NebulaGraph, FEIRTERSE T S5EENIRERGKTPR, AXTBIUNEER Docker 47i%F NebulaGraph EI#3RE,

e TIE

EFF8a4RIE NebulaGraph Z /i, HREZTHRUATESETIIE:

1. &% Docker: HRAPMRABERET Dockero
2. 55 NebulaGraph JRfXES: 3§ NebulaGraph BRI seERI A, (RAJLIER Git < REERIBEE:

git clone --branch release-3.6 https://github.com/vesoft-inc/nebula.git

XK NebulaGraph BYRAIEFEIZE] 17T E RAY nebula FE R,

IR

1. $iIBY NebulaGraph #i¥55&.

docker pull vesoft/nebula-dev:ubuntu2004

XBEHAVERMNZE NebulaGraph WEARIFHER, RASH ubuntu2004 , RBALIRIBEEEERARENRES. #EEN
2. BITHRIEE 2R,
MTE, FATATLUTE Docker B2EH4RIFE NebulaGraph, TS

docker run -ti \

--security-opt seccomp=unconfined\
-v "SPWD": /home \

-w /home \

--name nebula_dev \
vesoft/nebula-dev:ubuntu2004 \

bash

- --security-opt seccomp=unconfined : J37 %% Docker FE&HHI CMake FRiFITIZHHIN Killed $EIR, FIRFIFIHHIZATLUHITHRSAIAA.
* v "$PUD":/home : FREHTHI NebulaGraph R AMAEE R LEHEIBBRAEH /hone BRo

- /home : BEBHWIIEERIREN /hone , ERBFIEITEMBLEBLUIZERIENLFTBER,

+ --name nebula_dev : ARBIEE—TEM, HEEEMERIE

+ vesoft/nebula-dev:ubuntu2004 : f8EF3 vesoft/nebula-dev ZRIFFEMRAY ubuntu2004 FRZSo

+ bash : TEBR2RHIBIT bash ¢, HANBRMNRE XK.

RINETU LHLE, B=BhiENRSBNRE R, HREASS, AJHIT docker exec -ti nebula_dev bash EFHANEER.
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https://github.com/vesoft-inc/nebula-dev-docker/#nebula-graph-development-docker-image

3, EEHRALEF NebulaGraph.

a. # X\ NebulaGraph JBXB3E R
cd nebula

b. BIEE RbuildH#NZBER.
mkdir build &&cd build

c. fff CMake 4% makefile X1

5.2.2 ffif Docker 4#i% NebulaGraph

cmake -DCMAKE_CXX_COMPILER=STOOLSET_CLANG_DIR/bin/g++ -DCMAKE_C_COMPILER=STOOLSET_CLANG_DIR/bin/gcc -DENABLE_WERROR=0FF -DCMAKE_BUILD_TYPE=Debug -DENABLE_TESTING=OFF ..

BX CMake W EZER, &R o

d. RITHRIFD Lo

# IRIEARS BRI CPU ¥, IRESEMHTRIFMLAZM, than, MRARSEE 2 =N CPU D, AILURE A make -j2.

make -j2

X EFHIEIF NebulaGraph, #iZIiZAIRERET—LEAYE], BVRTAFNRSIELE.

4. BEFIRTHRITXEFEX S LEEER] /usr/local/nebula BR o

HIERINGE, B2 /home/nebula/build B R FIEER NebulaGraph BRI HITXHMEX . AT HEEE, HITATLUSXLEXHREE] /usr/local/

nebula BERTFo HITUTHZ:

make install

ST EFEE, NebulaGraph E&ERET RIFHRERIBENE /usr/local/nebula BFE o

REEH: 20258848

- 334/771 -

2023 Vesoft Inc.



5.3 7l AL 2

5.3 7 Hh B 22

5.3.1f#f RPM { DEB f1%%% NebulaGraph

RPM #1 DEB 2 Linux 24 T & IR REER, AXNAUAFERE RPM 3¢ DEB X4 E—A 28 L IHUEREEE NebulaGraph o

e

EBE NebulaGraph B ANSILE RPV/DER BIEIE SR,

BRI

o T wget TH,

e

- YEIEZIFE Linux RATLREE NebulaGraph, B{X3z#F CentOS 7.x. CentOS 8.x. Ubuntu 16.04. Ubuntu 18.04. Ubuntu 20.04 &{E&%:,

- MNRAFERIEEF KR Linux RS, F =l NebulaGraph o

fi = 0SS T#;

+ T release k7
URL =00 :

//Centos 7
https://oss-cdn.nebula-graph.com.cn/package/<release_version>/nebula-graph-<release_version>.el7.x86_64.rpm

//Centos 8
https://oss-cdn.nebula-graph.com.cn/package/<release_version>/nebula-graph-<release_version>.el8.x86_64.rpm

//Ubuntu 1604
https://oss-cdn.nebula-graph.com.cn/package/<release_version>/nebula-graph-<release_version>.ubuntul604.amd64.deb

//Ubuntu 1804
https://oss-cdn.nebula-graph.com.cn/package/<release_version>/nebula-graph-<release_version>.ubuntul804.amd64.deb

//Ubuntu 2004
https://oss-cdn.nebula-graph.com.cn/package/<release_version>/nebula-graph-<release_version>.ubuntu2004.amd64.deb

BISNE T EHERT Centos 7.5 AY master LA :

wget https://oss-cdn.nebula-graph.com.cn/package/master/nebula-graph-master.el7.x86_64.rpm
wget https://oss-cdn.nebula-graph.com.cn/package/master/nebula-graph-master.el7.x86_64.rpm.sha256sum. txt

TEHERT ubuntu 1804 AY master LA

wget https://oss-cdn.nebula-graph.com.cn/package/master/nebula-graph-master.ubuntul804.amd64.deb
wget https://oss-cdn.nebula-graph.com.cn/package/master /nebula-graph-master.ubuntul804.amd64.deb. sha256sum. txt
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https://docs.nebula-graph.com.cn/master/2.quick-start/3.quick-start-on-premise/3.1add-storage-hosts/
https://yueshu.com.cn/contact

5.3.1 {#/ RPM = DEB f3%% NebulaGraph

« TEHEFEMZA (nightly)

- nightly i@ BT MLHMI0EE. s, BEARBREEFFEREA nightly iRZs,
- nightly iRARMRIESAEMETELRT, BARIIRERELNHFR.

URL &0

//Centos 7
https://oss-cdn.nebula-graph.com.cn/package/nightly/<yyyy.mm.dd>/nebula-graph-<yyyy.mm.dd>-nightly.el7.x86_64.rpm

//Centos 8
https://oss-cdn.nebula-graph.com.cn/package/nightly/<yyyy.mm.dd>/nebula-graph-<yyyy.mm.dd>-nightly.el8.x86_64.rpm

//Ubuntu 1604
https://oss-cdn.nebula-graph.com.cn/package/nightly/<yyyy.mm.dd>/nebula-graph-<yyyy.mm.dd>-nightly.ubuntul604.amd64.deb

//Ubuntu 1804
https://oss-cdn.nebula-graph.com.cn/package/nightly/<yyyy.mm.dd>/nebula-graph-<yyyy.mm.dd>-nightly.ubuntul804.amd64.deb

//Ubuntu 2004
https://oss-cdn.nebula-graph.com.cn/package/nightly/<yyyy.mm.dd>/nebula-graph-<yyyy.mm.dd>-nightly.ubuntu2004.amd64.deb

BIINEE T & 2021.11.24 IEFF Centos 7.5 By 2.x REEH:

wget https://oss-cdn.nebula-graph.com.cn/package/nightly/2021.11.24/nebula-graph-2021.11.24-nightly.el7.x86_64.rpm
wget https://oss-cdn.nebula-graph.com.cn/package/nightly/2021.11.24/nebula-graph-2021.11.24-nightly.el7.x86_64.rpm.sha256sum. txt

ETE 2021.11.24 BT Ubuntu 1804 BY 2.x LA

wget https://oss-cdn.nebula-graph.com.cn/package/nightly/2021.11.24/nebula-graph-2021.11.24-nightly.ubuntul804.amd64. deb
wget https://oss-cdn.nebula-graph.com.cn/package/nightly/2021.11.24/nebula-graph-2021.11.24-nightly.ubuntul804.amd64.deb. sha256sum. txt

%4 NebulaGraph

- RERPM &
$ sudo rpm - ivh --prefix=<installation_path> <package_name>

--prefix AELEM, ATFIEERERR. WITRE, RA=E NebulaGraph REEEFIZRIAERTR /usr/local/nebula/ o
Flan, BEBRINRF TREmasterhiiA<89 RPM &, BT FE<:

sudo rpm -ivh nebula-graph-master.el7.x86_64.rpm

- REDEBE

§ sudo dpkg - i <package_name>

e

{55/ DEB €2%% NebulaGraph BIRZ 1 B E X REEERR. RINTLEERRN Jusr/local/nebula/ o

fFlanZ 2t masterhkz<#y DEB &:

sudo dpkg - i nebula-graph-master.ubuntul804.amd64.deb

JESRAE

+ |25 NebulaGraph
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https://docs.nebula-graph.com.cn/master/2.quick-start/3.quick-start-on-premise/5.start-stop-service/

5.3.1 {#/ RPM = DEB f3%% NebulaGraph

+ ¥$E NebulaGraph

REEH: 202568848
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https://docs.nebula-graph.com.cn/master/2.quick-start/3.quick-start-on-premise/3.connect-to-nebula-graph/

5.3.2 A targz (%% NebulaGraph

FAFTI LU EHIT ST tar.gz XA RERZEE NebulaGraph o

5.3.2 f#H tar.gz (%% NebulaGraph

e

- NebulaGraph M 2.6.0 i A2 i tar.gz <.

- NRAFERNZEF Linux B1ERSE, 15747 NebulaGraph o

- HEIZIFTE Linux RETFREE NebulaGraph, B{X3Z#F CentOS 7.x. CentOS 8.x. Ubuntu 16.04. Ubuntu 18.04. Ubuntu 20.04 &{E&R %,

BIESR

1. AN T T E NebulaGraph B9 tar.gz X4
TEEIR <release_version> BIRAFE FEHARZ

N

w

//Centos 7

https://o0ss-cdn.nebula-graph.com.

//Checksum

https://oss-cdn.nebula-graph.com.

//Centos 8

https://oss-cdn.nebula-graph.com.

//Checksum

https://o0ss-cdn.nebula-graph.com.

//Ubuntu 1604

https://oss-cdn.nebula-graph.com.

//Checksum

https://o0ss-cdn.nebula-graph.com.

//Ubuntu 1804

https://oss-cdn.nebula-graph.com.

//Checksum

https://oss-cdn.nebula-graph.com.

//Ubuntu 2004

https://o0ss-cdn.nebula-graph.com.

//Checksum

https://oss-cdn.nebula-graph.com.

N, BTREEHT Centos

wget https://oss-cdn.nebula-graph

cn/package/<release_version>/nebula-graph-<release_version>.el7.x86_64.

cn/package/<release_version>/nebula-graph-<release_version>.el7.x86_64.

cn/package/<release_version>/nebula-graph-<release_version>.el8.x86_64.

cn/package/<release_version>/nebula-graph-<release_version>.el8.x86_64.

cn/package/<release_version>/nebula-graph-<release_version>.ubuntul604.

cn/package/<release_version>/nebula-graph-<release_version>.ubuntul604.

cn/package/<release_version>/nebula-graph-<release_version>.ubuntul804.

cn/package/<release_version>/nebula-graph-<release_version>.ubuntul804.

cn/package/<release_version>/nebula-graph-<release_version>.ubuntu2004.

cn/package/<release_version>/nebula-graph-<release_version>.ubuntu2004.

tar.gz

tar.gz.sha256sum. txt

tar.gz

tar.gz.sha256sum. txt

amdé64.tar.gz

amd64. tar.gz.sha256sum. txt

amd64.tar.gz

amd64. tar.gz.sha256sum. txt

amd64. tar.gz

amdé64. tar.gz.sha256sum. txt

7.5 B9 NebulaGraph release-3.6 tar.gz Xff, BT T@n<:

.com.cn/package/master/nebula-graph-master.el7.x86_64.tar.gz

. BRIE tar.gz X145 NebulaGraph RE#H R,

tar -xvzf <tar.gz_file_name> -C<install_path>

tar.gz_file_name 3R tar.gz XHBIE R,

install_path RN R,

fugn:

tar -xvzf nebula-graph-master.el7.

x86_64.tar.gz -C /home/joe/nebula/install

EMEEX RN AEE.

HNEEENER, BFER etc FAISIY nebula-graphd.conf.default « nebula-metad.conf.default # nebula-storaged.conf.default E&pZ, MR .default ,
ENEIM A8 NebulaGraph B9ZRINERE.

e

MHERESEE, SENLEE,
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5.3.2 f#H tar.gz (%% NebulaGraph

Zith, NebulaGraph REE52EE,

22

&1 NebulaGraph iRS3

=EEH: 20258848
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5.3.3 FH &I NebulaGraph

5.3.3 FH A& FFh NebulaGraph

FEHEEHhR NebulaGraph 778k (Meta 0l Storage) MitEARS (Graph) EHE—N#HIE, BTFHEEREVSR L. AXNBEEEHIR
NebulaGraph HfERZR. RESRE,

éa)‘nger

FEAFHR NebulaGraph FEREF AR,

BRI

pilllg

B

%4589 NebulaGraph Z2#H 3 MRS, S8 MIRSEE THITH ZHFEISERIS R ATEHE, #IZZEET RPC IMGHITIAM, MEEFEESH R
NebulaGraph #1, NebulaGraph # 3 MRS ITRZEY 3 NHREE T 1 MFHAR,

%7F NebulaGraph WEZEE, 21 o
fE %5

FAEAUE), ATRAMERTANGR. flM, ZRFVSEHENNHIFRHE A TFRIEEENTR.

[ P PR

AR BEIRARS.

© ARSI AMTEE.
785t

KXTREFHEEHM NebulaGraph FRERIFE, &1

LRI

B iFERRIRLEFESHAR NebulaGraph . HLESES L i#T20 NebulaGraph $EEMU, AR RFHEER CMake £k makefile X4H
IRA9ER< HRAN -DENABLE_STANDALONE_VERSION=on o {FIEN T :

cmake -DCMAKE_INSTALL_PREFIX=/usr/local/nebula -DENABLE_TESTING=OFF -DENABLE_STANDALONE_VERSION=on -DCMAKE_BUILD_TYPE=Release ..

BXARNRESE, B0 o
RP5SEREES R NebulaGraph f&, aTEN #% NebulaGraph o
Hie & S

FHE & FhR NebulaGraph YD B SXHFRVERZZRIAST /usr/Local/nebula/etc o

FAFEI4A1T sudo cat nebula-standalone.conf.default EFEEXHANR. BEXHSHMERNZ#EHZH NebulaGraph K1E—3, BRIUTSHIM:

B Fg(E WiAR

meta_port 9559 Meta fRSHIH O S

storage_port 9779 Storage FREHIHOS,

meta_data_path data/meta Meta #IBEERR.
BRPAURTHSERREMYIRSHE, BAEIRE, B8R o
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=&EEH: 202568H4H
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5.4 fff} RPM/DEB fU#% NebulaGraph Z#£E5f

AN EBEE RPM 5f DEB X4 BB BRI

5.4 f£] RPM/DEB Z#%# NebulaGraph £l

e

BRZEELUET E S TESE NebulaGraph 24158, #ESN

541 B RE
2B IP Hhtik graphd #i2E
A 192.168.10.111 1
B 192.168.10.112 1
C 192.168.10.113 1
D 192.168.10.114 1
E 192.168.10.115 1
5.4.2 Hifg st

- EE 5 AR TERESRRINER.
- TEEEPIET NTP BRES RSP B al,

5.4.3 FELE R

%% NebulaGraph

storaged #i2#E
1
1

1

EEHNE—BRSB LEZE NebulaGraph, REEFHFFERIIRS. REARIFSN:

BB B

B E MRS 28 LAY NebulaGraph BEEEB XX 5.

metad #HiZEE
1

1

NebulaGraph BFFEERE XU F LB R etc BERMA, B35 nebula-graphd.conf . nebula-metad.conf 1 nebula-storaged.conf , FAF I LA RIEZKFRTE

IRSHEREX . B MVBRFEEHMEREXHNT.

H2ZR AR FHERECEX T

A nebula-graphd.conf . nebula-storaged.conf |
B nebula-graphd.conf . nebula-storaged.conf <
C nebula-graphd.conf « nebula-storaged.conf «
D nebula-graphd.conf . nebula-storaged.conf
E nebula-graphd.conf . nebula-storaged.conf

nebula-metad. conf

nebula-metad. conf

nebula-metad. conf

BRAUSEMTREXFNASR, (NBRTEHBENHNIRE, RERTHABAIARE, BTHF THREHRESMRSHENXR.
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5.4.3 FHIEEMIE

e

FEBHAIECE R neta_server_addrs , FRIERCEXHEZEEIETFIA Meta ARSSH9 IP #itF iR, RBIEBEIELR local _ip AR ASFHIELM IP #hiit, BLBES
HHVFRERIES N

- Meta fRSEE
- Graph lRBEE

- Storage fRZECE

- BB ARE

* nebula-graphd.conf

I networking #HFHHHHH

# Comma separated Meta Server Addresses
--meta_server_addrs=192.168.10.111:9559,192.168.10.112:9559,192.168.10.113:9559
# Local IP used to identify the nebula-graphd process.

# Change it to an address other than loopback if the service is distributed or
# will be accessed remotely.

--local_ip=192.168.10.111

# Network device to listen on

--Llisten_netdev=any

# Port to listen on

--port=9669

* nebula-storaged.conf

I networking #HFHHFHHI

# Comma separated Meta server addresses
--meta_server_addrs=192.168.10.111:9559,192.168.10.112:9559,192.168.10.113:9559
# Local IP used to identify the nebula-storaged process.

# Change it to an address other than loopback if the service is distributed or

#will be accessed remotely.

--local_ip=192.168.10.111

# Storage daemon listening port

--port=9779

* nebula-metad.conf

HHHEHH networking ##H#H#H#H#H#

# Comma separated Meta Server addresses
--meta_server_addrs=192.168.10.111:9559,192.168.10.112:9559,192.168.10.113:9559
# Local IP used to identify the nebula-metad process.

# Change it to an address other than loopback if the service is distributed or

# will be accessed remotely.

--local_ip=192.168.10.111

# Meta daemon listening port

--port=9559
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5.4.3 FohilEiE

. M BERE

* nebula-graphd.conf

A networking #HFHHFHH

# Comma separated Meta Server Addresses
--meta_server_addrs=192.168.10.111:9559,192.168.10.112:9559,192.168.10.113:9559
# Local IP used to identify the nebula-graphd process.

# Change it to an address other than loopback if the service is distributed or
#will be accessed remotely.

--local_ip=192.168.10.112

# Network device to listen on

--Listen_netdev=any

#Port to listen on

--port=9669

* nebula-storaged.conf

A networking #HHHHHH

# Comma separated Meta server addresses
--meta_server_addrs=192.168.10.111:9559,192.168.10.112:9559,192.168.10.113:9559
# Local IP used to identify the nebula-storaged process.

# Change it to an address other than loopback if the service is distributed or

# will be accessed remotely.

--local_ip=192.168.10.112

# Storage daemon listening port

--port=9779

* nebula-metad.conf

i networking #HFHHFHHH

# Comma separated Meta Server addresses
--meta_server_addrs=192.168.10.111:9559,192.168.10.112:9559,192.168.10.113:9559
# Local IP used to identify the nebula-metad process.

# Change it to an address other than loopback if the service is distributed or

#will be accessed remotely.

--local_ip=192.168.10.112

# Meta daemon listening port

--port=9559
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5.4.3 FHIEEMIE

. Mg CERE
* nebula-graphd.conf

A networking #HFHHFHH

# Comma separated Meta Server Addresses
--meta_server_addrs=192.168.10.111:9559,192.168.10.112:9559,192.168.10.113:9559
# Local IP used to identify the nebula-graphd process.

# Change it to an address other than loopback if the service is distributed or
#will be accessed remotely.

--local_ip=192.168.10.113

# Network device to listen on

--Listen_netdev=any

#Port to listen on

--port=9669

* nebula-storaged.conf

A networking #HHHHHH

# Comma separated Meta server addresses
--meta_server_addrs=192.168.10.111:9559,192.168.10.112:9559,192.168.10.113:9559
# Local IP used to identify the nebula-storaged process.

# Change it to an address other than loopback if the service is distributed or

# will be accessed remotely.

--local_ip=192.168.10.113

# Storage daemon listening port

--port=9779

* nebula-metad.conf

i networking #HFHHFHHH

# Comma separated Meta Server addresses
--meta_server_addrs=192.168.10.111:9559,192.168.10.112:9559,192.168.10.113:9559
# Local IP used to identify the nebula-metad process.

# Change it to an address other than loopback if the service is distributed or

#will be accessed remotely.

--local_ip=192.168.10.113

# Meta daemon listening port

--port=9559

- Mg DEE

* nebula-graphd.conf

A networking #HFHHFHHH

# Comma separated Meta Server Addresses
--meta_server_addrs=192.168.10.111:9559,192.168.10.112:9559,192.168.10.113:9559
# Local IP used to identify the nebula-graphd process.

# Change it to an address other than loopback if the service is distributed or
#will be accessed remotely.

--local_ip=192.168.10.114

# Network device to listen on

--Llisten_netdev=any

#Port to listen on

--port=9669

* nebula-storaged.conf

A networking #HFHHFHHHE

# Comma separated Meta server addresses
--meta_server_addrs=192.168.10.111:9559,192.168.10.112:9559,192.168.10.113:9559
# Local IP used to identify the nebula-storaged process.

# Change it to an address other than loopback if the service is distributed or

# will be accessed remotely.

--local_ip=192.168.10.114

# Storage daemon listening port

--port=9779
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5.4.3 FEhEE TR

. MR EEE

* nebula-graphd.conf

A networking #HFHHFHH

# Comma separated Meta Server Addresses
--meta_server_addrs=192.168.10.111:9559,192.168.10.112:9559,192.168.10.113:9559
# Local IP used to identify the nebula-graphd process.

# Change it to an address other than loopback if the service is distributed or
# will be accessed remotely.

--local_ip=192.168.10.115

# Network device to listen on

--Listen_netdev=any

# Port to listen on

--port=9669

* nebula-storaged.conf

A networking #HHHHHH

# Comma separated Meta server addresses
--meta_server_addrs=192.168.10.111:9559,192.168.10.112:9559,192.168.10.113:9559
# Local IP used to identify the nebula-storaged process.

# Change it to an address other than loopback if the service is distributed or

# will be accessed remotely.

--local_ip=192.168.10.115

# Storage daemon listening port

--port=9779

2R Z IR BRI

A graphd. storaged. metad
B graphd. storaged. metad
C graphd. storaged. metad
D graphd. storaged

E graphd. storaged

BT NebulaGraph #2898 <S80 T :

sudo /usr/local/nebula/scripts/nebula.service start <metad|graphd|storaged|all>

e

- RS IRSBTPHMMHERERE, SURSHBIRL.

- YFTEBETH graphd. storaged 1 metad BF, LA all X%,

+ Jusr/local/nebula & NebulaGraph BIBUARERRER, MRMEBIRERR, BFERALMERR. BEZRERSNAZR, BEWEE NebulaGraph fi5,

REEFE CLIEFIR NebulaGraph Console, RABEZEEMA—1ERBEN graphd #HIZHI4128, 7N Storage FM, FAFHITES SHOW HOSTS IO EEEEEIR
o flgn:

$ . /nebula-console --addr 192.168.10.111 --port 9669 -u root -p nebula

2021/05/2501:41:19 [INFO] connection pool is initialized successfully
WeLcome to NebulaGraph!

> ADD HOSTS 192.168.10.111:9779, 192.168.10.112:9779, 192.168.10.113:9779, 192.168.10.114:9779, 192.168.10.115:9779;
> SHOW HOSTS;
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5.4.3 FohilEiE

| Host | Port | Status | Leader count | Leader distribution |Partitiondistribution|Version |

T —— SO— T — S — R — T A ——— T — +
|"192.168.10.111" | 9779 | "ONLINE" [0 | "No valid partition" | "No valid partition” | "master" |

|"192.168.10.112" | 9779 | "ONLINE" | 0 | "No valid partition" | "No valid partition" | "master" |

|"192.168.10.113" 9779 | "ONLINE" | 0 | "No valid partition" | "No valid partition" | "master" |

|"192.168.10.114" | 9779 | "ONLINE" | 0 | "No valid partition" | "No valid partition" | "master" |

|"192.168.10.115" | 9779 | "ONLINE" [0 | "No valid partition" | "No valid partition” | "master" |

S e froooooo T — frocccoscooooooo S Hoooocoooooooscoocoonoo00 Hrocooocoooooscsoscoooo +

REEH: 202598 84H
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5.5 {#f] Docker Compose #& NebulaGraph

5.5 f#fi Docker Compose #£%% NebulaGraph

8 Docker Compose A IET HERIFIVACE X IREERE NebulaGraph RS, (ERIIEMIR NebulaGraph ThaERERZ 7 o

5.5.1 mifR5cfF

© INEREMTRAER.

[ FRTER HWEFRRA BERRESE

Docker EHThRAS Install Docker Engine
Docker Compose EHThRAS Install Docker Compose
Git TR A Download Git

« WNRFERIE root AP ERZE NebulaGraph, EIRBUZAF Docker fBXBINIR. H#FHAMER, 1HBM Manage Docker as a non-root user,

+ BEhEMN LR Docker ARS,
- JNRBELET Docker Compose EEHN LEET B—MRAHI NebulaGraph, FBGEERMRE, FEMIFRE R nebula-docker-compose/data o

5.5.2 #% NebulaGraph

1. 3@ Git F2F% nebula-docker-compose € ZERY 3.6.0 2 ZEFEHo

master 73X BERMPRMARIE, BEAREEEFIFEEAIARE,

$gitclone -b release-3.6 https://github.com/vesoft-inc/nebula-docker-compose.git

e

Docker Compose [ x.y ARASIITFRIZE x.y bR, 3FM*H%Z z lrZds, Docker Compose REZHIFRIM 2 hieds, BESHIEN 2 RN AIZER.

2. I ZE B R nebula-docker-compose o

$ cd nebula-docker -compose/

3. BTN @< Esh NebulaGraph RS,

e

- WIRKHAKRRZEIREE, B5%FH NebulaGraph $EH NebulaGraph Console 5,
- PITILEMIREIERRRE B RARMAR.

[nebula-docker-compose]$ docker-compose up -d
Creating nebula-docker-compose_metad0_1 ... done
Creating nebula-docker-compose_metad2_1 ... done
Creating nebula-docker-compose_metadl_1 ... done
Creating nebula-docker-compose_graphd2_1 ... done
Creating nebula-docker-compose_graphd_1 ... done
Creating nebula-docker-compose_graphdl_1 ... done
Creating nebula-docker-compose_storaged0_1 ... done
Creating nebula-docker-compose_storaged2_1 ... done
Creating nebula-docker-compose_storagedl_1 ... done
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https://docs.docker.com/engine/install/
https://docs.docker.com/compose/install/
https://git-scm.com/download/
https://docs.docker.com/engine/install/linux-postinstall/#manage-docker-as-a-non-root-user

5.5.3 i#$# NebulaGraph

g.npatibility

M 3.1 irZFF44, Docker-compose 2BEENEEN NebulaGraph Console BRI, FH¥ Storage ENUEMZEEEEH (BN AD HOSTS B3%) o

5.5.3 ## NebulaGraph

¥E$% NebulaGraph BRFA T :

+ 1ERERIMET Nebula Console ##%, FABBRHIEE NG Graph ARSHIIMBILSTIHR OEEEH 9669, FLLFUBEREEBIAROERE, #5
B01iE# NebulaGraph .

« BREET NebulaGraph Console A28, FAEHEEE Graph R%. TNBNAAXMHH.

1. {8 docker-compose ps E8 <& & NebulaGraph Console 28 & #F.

§ docker-compose ps
Name Command State Ports

nebula-docker-compose_console_1 sh-cforiin seq160°;... Up

nebula-docker-compose_graphdl_1 /usr/local/nebula/bin/nebu ... Up (healthy) 0.0.0.0:32847->15669/tcp, : ::32847->15669/tcp, 19669/tcp,
0.0.0.0:32846->19670/tcp, : : :32846->19670/tcp,
0.0.0.0:32849->5669/tcp, : : :32849->5669/tcp, 9669/tcp

e

nebula-docker-compose_console_1 F nebula-docker-compose_graphdl_1 A& 28HY R o

2. # X\ NebulaGraph Console 284,

$ docker exec - it nebula-docker-compose_console_1 /bin/sh
/#

3.3@3Z NebulaGraph Console ### NebulaGraph .

/ # .Jusr/local/bin/nebula-console -u <user_name> -p <password> --address=graphd --port=9669

e

BIANBERT, BMINETRERXAN, REFEREFEENARE BRI root) MERRBER. MRBEASMHINE, BESRAS 7ML

4, BEEBENRS.
nebu Lla> SHOW HOSTS;
Poccooooocoseo —— T S S S S S ——— +
|Host | Port|Status |Leader count|Leader distribution |Partitiondistribution|Version|
dlecccccccascas S fmooooooos dhec=cccoosoooos e e fmooooooos +
| "storaged0" | 9779 | "ONLINE" | 0 | "No valid partition" | "No valid partition" | "master" |
| "storaged1" | 9779 | "ONLINE" | 0 | "No valid partition" | "No valid partition" | "master" |
| "storaged2" | 9779 | "ONLINE" | 0 | "No valid partition" | "No valid partition" | "master" |
dlecccccccczcas S fmooooooos dhec=cccoosoooos e e fmooooooos +

HITAR exit AT LURHE B 2R.
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5.5.4 #% NebulaGraph kS5 R AR D

5.5.4 &% NebulaGraph R HRSFH H

HITEZ docker-compose ps B LAFIH NebulaGraph BRS3 IR,

e

NebulaGraph BRIAER 9669 In O AEFIRIRMARSS, MRFEBERIHO, BIEBE R nebula-docker-compose PIFISI docker-compose.yaml , FAIGER
NebulaGraph BR%3.

$ docker-compose ps
nebula-docker-compose_console_1
nebula-co ...

nebula-docker-compose_graphdl_1
49177->9669/tcp
nebula-docker-compose_graphd2_1
49178->9669/tcp
nebula-docker-compose_graphd_1
9669->9669/tcp

sh-csleep 3 && Up

Jusr/local/nebula/bin/nebu ... Up  0.0.0.0:49174->19669/tcp, : : :49174->19669/tcp, 0.0.0.0:49171->19670/tcp, : : :49171->19670/tcp, 0.0.0.0:49177->9669/tcp, : : :

/Jusr/local/nebula/bin/nebu ... Up 0.0.0.0:49175->19669/tcp,: ::49175->19669/tcp, 0.0.0.0:49172->19670/tcp, : : :49172->19670/tcp, 0.0.0.0:49178->9669/tcp, : :

Jusr/local/nebula/bin/nebu ... Up 0.0.0.0:49180->19669/tcp, : : :49180->19669/tcp, 0.0.0.0:49179->19670/tcp, : : :49179->19670/tcp, 0.0.0.0:9669->9669/tcp, : : :

nebula-docker-compose_metad0_1

49160->9559/tcp, 9560/tcp

nebula-docker-compose_metadl_1

49159->9559/tcp, 9560/tcp

Jusr/local/nebula/bin/nebu ...

/Jusr/local/nebula/bin/nebu ...

Up

Up

0.0.0.0:49157->19559/tcp, : :

0.0.0.0:49156->19559/tcp, ::

:49156->19559/tcp, 0.0.0.0:49153->19560/tcp, : : :

:49157->19559/tcp, 0.0.0.0:49154->19560/tcp, : : :49154->19560/tcp, 0.0.0.0:49160->9559/tcp, : : :

49153->19560/tcp, 0.0.0.0:49159->9559/tcp, : : :

nebula-docker-compose_metad2_1  /usr/local/nebula/bin/nebu... Up 0.0.0.0:49158->19559/tcp, : : :49158->19559/tcp, 0.0.0.0:49155->19560/tcp, : : :49155->19560/tcp, 0.0.0.0:49161->9559/tcp, : :

49161->9559/tcp, 9560/tcp
nebula-docker-compose_storaged0_1 /usr/local/nebula/bin/nebu ... Up
0.0.0:49169->9779/tcp, : : :49169->9779/tcp, 9780/tcp
nebula-docker-compose_storagedl_1 /usr/local/nebula/bin/nebu ... Up
0.0.0:49168->9779/tcp, : : :49168->9779/tcp, 9780/tcp
nebula-docker-compose_storaged2_1 /usr/local/nebula/bin/nebu ... Up
0.0.0:49170->9779/tcp, : : :49170->9779/tcp, 9780/tcp

0.0.0.0:49166->19779/tcp, : : :49166->19779/tcp, 0.0.0.0:49163->19780/tcp, : : :49163->19780/tcp, 9777/tcp, 9778/tcp, 0.
0.0.0.0:49165->19779/tcp, : : :49165->19779/tcp, 0.0.0.0:49162->19780/tcp, : : :49162->19780/tcp, 9777/tcp, 9778/tcp, 0.

0.0.0.0:49167->19779/tcp, : : :49167->19779/tcp, 0.0.0.0:49164->19780/tcp, : : :49164->19780/tcp, 9777/tcp, 9778/tcp, 0.

MEREZSERE, BRAIULHRIAFENRSSZFR (5130 nebula-docker-compose_graphd2_1) , AEERBSHERM:

$ docker exec - it nebula-docker-compose_graphd2_1 bash

5.5.5 &% NebulaGraph AR5 HIEHREAH &
NebulaGraph BIFE #3EH B EEBIFALIZAETE nebula-docker-compose/data Fl nebula-docker-compose/logs Bl R,
BRHEEIT:

nebula-docker-compose/
|-- docker-compose.yaml
f—— data
f—— meta0
| f—— metal
| F— meta2
| f—— storage0
|
|

f—— storagel
—— storage2
—— logs

—— graph
f—— graphl
—— graph2
f—— meta0
f—— metal
f—— meta2
f—— storage0
f—— storagel

—— storage2

5.5.6 EAELE
Docker Compose EZ& L& nebula-docker-compose/docker-compose.yanl , EEIZHFRBIELE H B SRS BRI EMECE £ %o
docker-compose.yanl XHFPMEERBE ERSBRNMEEXMH (/usr/local/nebula/etc) MIEEE, FULWE]LUEIERR docker-compose.yanl XHFIEEAR
SHEE.
AFNEEERRIBESNLE =1,
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5.5.7 #J5 NebulaGraph fi55

5.5.7 &5 NebulaGraph @55

EBFrE NebulaGraph fRS3:

§ docker-compose restart

Restarting nebula-docker-compose_console_1 ... done
Restarting nebula-docker-compose_graphd_1 ... done
Restarting nebula-docker-compose_graphdl_1 ... done
Restarting nebula-docker-compose_graphd2_1 ... done
Restarting nebula-docker-compose_storagedl_1 ... done
Restarting nebula-docker-compose-storaged0_1 ... done
Restarting nebula-docker-compose_storaged2_1 ... done

Restarting nebula-docker-compose_metadl_1 ... done
Restarting nebula-docker-compose_metad2_1 ... done
Restarting nebula-docker-compose_metad0_1 ... done

BERZMRS, FINER graphd # stoarged0 RS :

$ docker-compose restart graphd storaged0
Restarting nebula-docker-compose_graphd_1 ... done
Restarting nebula-docker-compose_storaged0_1 ... done

5.5.8 {5 1EF:MIER NebulaGraph Ai5s

AR LRITIN T & {Z1EHMER Docker Compose/ZERIFRE NebulaGraph RS :

EZap S RELHMIBRFAE NebulaGraph FRSEIVARR, URABXML, RAFTE docker-compose.yanl EX THE (volumes) , MEIREBIEXEIE,

8% docker-compose down -v B9SEK -v B MIFRFAE ARV IR, MREMRIE nightly lrds, HEBE-LERAMRE, BRHAX S,

$ docker -compose down

WREREMTER, RTEEMMEIERS.

Stopping nebula-docker-compose_console_1 ... done
Stopping nebula-docker-compose_graphdl_1 ... done
Stopping nebula-docker-compose_graphd_1 ... done

Stopping nebula-docker-compose_graphd2_1 ... done

Stopping nebula-docker-compose_storagedl_1 ... done
Stopping nebula-docker-compose_storaged0_1 ... done
Stopping nebula-docker-compose_storaged2_1 ... done

Stopping nebula-docker-compose_metad2_1 ... done
Stopping nebula-docker-compose_metad0_1 ... done
Stopping nebula-docker-compose_metadl_1 ... done

Removing nebula-docker-compose_console_1 ... done
Removing nebula-docker-compose_graphdl_1 ... done
Removing nebula-docker-compose_graphd_1 ... done
Removing nebula-docker-compose_graphd2_1 ... done
Removing nebula-docker-compose_storagedl_1 ... done
Removing nebula-docker-compose_storaged0_1 ... done
Removing nebula-docker-compose_storaged2_1 ... done

Removing nebula-docker-compose_metad2_1 ... done
Removing nebula-docker-compose_metad0_1 ... done
Removing nebula-docker-compose_metadl_1 ... done

Removing network nebula-docker-compose_nebula-net

5.5.9 ‘& ILIA] @t
AHAI[EE Docker WG E SMNERAYSG L2
TEB F nebula-docker-compose PIEEISI{E docker-compose.yanl , FEXFRZARSSHY ports IR E NEE MRS, FIa0:

graphd:
image: vesoft/nebula-graphd:release-3.6
ports:
- 9669:9669

- 19669
- 19670
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5.5.9 % N[

9669:9669 FNAIEBAY 9669 BRETEISMIBRVIR OB E 9669, THHY 19669 FRRPIERHY 19669 BRETHISMERRY IR O 2 HEHEY.

WA FHRITE T NebulaGraph fIR 551 Docker 5542

1. T34 nebula-docker-compose/docker-compose.yaml 7, IXEIFFEIRSZHY image FHELREE AR IGIRES,
2. TEB R nebula-docker-compose PIHATTER S docker-compose pull , BB Graph fRZS. Storage ARZ5. Meta BRZ3H0 NebulaGraph Console FYEi&.

3. J14TE5 < docker-compose up -d /BB NebulaGraph ARS3,
4.38id NebulaGraph Console #%# NebulaGraph &, 25IH1T85<> SHOW HOSTS GRAPH .  SHOW HOSTS STORAGE  SHOW HOSTS META ZZEZARSTZHRZS.

HUAT A4 docker-compose pull #i2%5 ERROR: toomanyrequests
AEEBEM T IR

ERROR: toomanyrequests: You have reached your pull rate Limit. You may increase the limit by authenticating and upgrading: https://www.docker.com/increase-

rate-Llimit
LSRR R EIXE Docker Hub BUERIRE], fRRARBEEN o

WA HH NebulaGraph Console?

docker-compose pull =X[EBYEHT NebulaGraph ARSS#1 NebulaGraph Console,

Storaged % & —HA T offline KA

EVBERBIE R T, Docker Compose FEY Storaged BUEMIZAH S B EE HHBRHNSEIIT. SNRAI Storaged BEHEERE—ER offline , A
Lo HE 7E$% NebulaGraph, FHFRIHIT AD HOSTS SR I EFHITECE. BUEm<SRAIanT:

nebula> ADD HOSTS "storaged0":9779,"storagedl":9779,"storaged2":9779

R/EEH: 20258848
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https://www.docker.com/increase-rate-limit

5.6 i NebulaGraph Lite #%% NebulaGraph

5.6 ffi§ NebulaGraph Lite #% NebulaGraph

fE/8 A AR EERE NebulaGraph, XERDFHENRIFFIAKLE NebulaGraph BEkiERE, ERTIREF 4. 3 NebulaGraph,

5.6.1 {5

- i@d Python B8BIET BIR&EZ L NebulaGraph Lite,
- %#FE Root AXPRERE NebulaGrapho
« TEHERBFET Linux RFH Jupyter Notebook & EEBE NebulaGraph,

5.6.2 TR1EH TR

1. TN TS <R E NebulaGraph Lite,

pip3 instal L nebulagraph-Lite
2. B5h NebulaGraph Lite, NebulaGraph Lite = BahEiEH Ba%E T = NebulaGraph AR5, UKRSNMIAEIESE.
+ M Jupyter Notebook [Z5h

fromnebulagraph_Lite import nebulagraph_Let as ng_Llet
n=ng_let()
n.start()

© MEsL1TREh

nebulagraph start

REMNTEREFTBEHS N EIEERT.

Info: loadingbasketballplayer dataset. ..

\

/28 i o g VR
[T T T

| \,\\,__\_4__/\,_,_I_‘I\‘,_y_\\,__.\_\ | /R

Lite version

[ 0K ] nebulagraph_Lite started successfully!

563 ¥
- /A ¥%E4$% NebulaGraph,
- £/ 4% NebulaGraph,

REEH: 202568848
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https://github.com/nebula-contrib/nebulagraph-lite
https://jupyter-nebulagraph.readthedocs.io/en/latest/

5.7 fEfIESILA%% NebulaGraph

5.7 HAAES T HEZE NebulaGraph

AP UERUTESTARE NebulaGraph :
» NebulaGraph Operator
5.7.1 A

£/ NebulaGraph Operator &4 NebulaGraph B9i¥f&, &I o

REEH: 202568848
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5.8 & NebulaGraph fi55

5.8 & NebulaGraph k%%

NebulaGraph Z#HEiS A EERRS

5.8.1 { F#AE B AR 55

fEFBIAS nebula.service BIRARSS, BIEE6N. ELE. ER. PLENEE,

e

nebula.service FUZRIABRIRZ /usr/local/nebula/scripts , MIREBOTRERR, EFEAEMREZR,

=2t

$ sudo /usr/local/nebula/scripts/nebula.service
[-v] [-c <config_fi le_path>]

<start | stop | restart | kill | status>

<metad | graphd | storaged |all>

2 BiEA

-v ERERERNER.
= FEEEEXMFRE, FIABEA /usr/local/nebula/etc/ o
start BEhiRSS.

stop Z1EARSS.

restart ERRS

kill HIEARSS .

status EERSKS.
metad B Meta IR,
graphd EIE Graph BRS.
storaged EIE Storage BRS.
all EEFRERS.

5.8.2 25 NebulaGraph %5
HITN T o< BaARS:

$ sudo /usr/local/nebula/scripts/nebula.service startall
[INFO] Starting nebula-metad. . .

[INFO] Done

[INFO] Starting nebula-graphd. ..

[INFO] Done

[INFO] Starting nebula-storaged. ..

[INFO] Done

5.8.3 {51k NebulaGraph %5

BMER kil -9 BrLaRFILR IR, BNRTEER MR HIEERK.
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5.8.4 & NebulaGraph 55

PITI T AL =1E NebulaGraph BRSS:

$ sudo /usr/local/nebula/scripts/nebula.service stopall
INFO] Stopping nebula-metad. ..

INFO] Done

INFO] Stopping nebula-graphd. ..

INFO] Done

INFO] Stopping nebula-storaged. ..

[
[
[
[
[
[INFO] Done

5.8.4 %% NebulaGraph AR%%
HITIN T < EE NebulaGraph BRSIRE:

$ sudo /usr/local/nebula/scripts/nebula.service statusall

- MERREMITLER, & NebulaGraph FREIE&EIETT.

[INFO] nebula-metad(33fd35e): Running as 29020, Listening on 9559

[INFO] nebula-graphd(33fd35e): Running as 29095, Listening on 9669

[WARN] nebula-storaged after v3.0.0wi LL not start service until it is added to cluster.
[WARN] See Manage Storage hosts:ADD HOSTS in https://docs.nebula-graph.io/

[INFO] nebula-storaged(33fd35e): Running as 29147, Listeningon 9779

e

IEEB5h NebulaGraph /&, nebula-storaged HIZHIHAEREL B, XZEFE I nebula-storaged TEBENMAZH REFFRF nebula-metad AN F] Storage ARSS ,
i Storage fRSUNE Ready ESEARERBEIARS. M 3.0.0 A FFia, EEEEXHFRRME Storage TR TEEZRE, BEXHFNIERNNE
3% Storage T sUEME Meta BRE . @AJUER ADD HOSTS Bn¥f5, AHEIERIET Storage T, BEZEE, &1

o

+ MFRREIZEPIITER, KT NebulaGraph [RSZFE, AIMRESERSEEH—IHE, NEE FREEB,

[INFO] nebula-metad: Running as 25600, Listening on 9559
[INFO] nebula-graphd: Exited
[INFO] nebula-storaged: Running as 25646, Listening on 9779

NebulaGraph BRZ5H Meta fR55. Graph BRZ5#0 Storage RS HEIRME, X=MRZSHNEEXHHFREELEE RN ctc BRA, BRIAEEA Jusr/
local/nebula/etc/ , FAF AT LAMEMERMERE X HE R,

585 F—#

REEH: 202568848
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https://docs.nebula-graph.com.cn/master/4.deployment-and-installation/manage-storage-host/
https://discuss.nebula-graph.com.cn/
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5.9 3%#% NebulaGraph %5

XN BINAERRERSITEF Im NebulaGraph Console i%#% NebulaGraph .

‘&ﬁtion

BREZE NebulaGraph /&, #0461t Storage fi 55, ZBEIEBEINEIE.

NebulaGraph X#FHZMMEMNE iR, BEMSITRA K. JAMREEFRIRTHRIZESE K. ¥ESR= 0775,

5.9.1 i AAF
+ NebulaGraph RSB /=70,

+ J51T NebulaGraph Console B9#/128#1i51T NebulaGraph BIARZS 23 MLE B,

+ NebulaGraph Console B9hRZ<3%Z NebulaGraph B9k,

5.9 j%&# NebulaGraph f55

e

hiZ<#8E#I NebulaGraph Console #1 NebulaGraph B2ERE, MRASFFM NebulaGraph Console ##% NebulaGraph BY, FIRERBRARM, =

BT EEEFIREE incompatible version between client and server o

5.9.2 BiEPIR

1. 7 NebulaGraph Console 2171, HIAFREMARA, B Assetso

e

BN AR.

2. 1F Assets I BN BT TTRRER AV T BISCHF, FHCHEINSE Lo
3. (%) AFHEFER, Z|aRXMHH nebula-console o

e

1£ Windows Z4iH, JEE®R M nebula-console.exe o

4. 151517 NebulaGraph Console B9#128 EHITHI T <, FAF#&EF nebula-console XHHIHITIR,

e

Windows Z4EEBkT LD B

$ chmod 111 nebula-console

5. FEHLITRET, IHRIEERE nebula-console XHFFEE Fo
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https://docs.nebula-graph.com.cn/master/2.quick-start/3.quick-start-on-premise/3.1add-storage-hosts/
https://docs.nebula-graph.com.cn/master/14.client/1.nebula-client/
https://docs.nebula-graph.com.cn/master/4.deployment-and-installation/manage-service/
https://github.com/vesoft-inc/nebula-console/releases

5.9.2 #{EFHR

6. AITHI T ép LI NebulaGraph o

+ Linux 8 macOS

$ . /nebula-console -addr <ip> -port <port> -u <username> -p <password>
[-t 120] [-e "nGQL_statement" | -f fi lename.nGQL]

+ Windows

> nebula-console.exe -addr <ip> -port <port> -u <username> -p <password>
[-t 120] [-e "nGQL_statement" | -f filename.nGQL]

SHRRI T
2
-h/-help
-addr/-address
-P/-port
-u/-user
-p/-password
-t/-timeout
-e/-eval
-f/-file
-enable_ssl
-ssl_root_ca_path
-ssl_cert_path

-ssl_private_key_path

BZEHEN o

BiEA

BRI,

B EIEEZN Graph RSHY IP HENBZ. FRIANMBAEA 127.0.0.1,

RBEEEEN Graph IRSHIRO. BAiAIKO 7 9669,

I&E NebulaGraph WSHEF &, KEASHINEN, AIUERTEEEENREFE (BUAK root) o
RERAPEXMNNEL. RKEASHINEN, BEIMEEEREFR.

IREBHEANEEENNE,. BAAER, BIAMER 120,

REFRHREEN nGQL B, EERWESIIT RIZEAHREILER, AGBhFEE,
REF#E nGQL BARX IR, EERMESIITZXMANMN nGQL IBAFHREIZLR, HITRER Bk AERE.
¥E#% NebulaGraph BYfER SSL 1%,

18E CAIEPITFAEREE,

187 CRT IEBHIFHEREZR.

AN FHIEHERR R,

REEH: 202568848
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https://github.com/vesoft-inc/nebula-console/tree/release-3.6

5.10 &H Storage F#l

5.10 & Storage FH

M 3.0.0 RAFFIE, FEECESXHHARME Storage ENTABFES, BLEXHNIERNEFR Storage EHEMZE Meta RS, FER AD HOSTS
WG, AHIERETS Storage E#lo

5.10.1 Fii2 54

5.10.2 #&7 Storage L
AR HIEIN Storage EHlo

nebula> ADD HOSTS <ip>:<port> [,<ip>:<port> ...];
nebula> ADD HOSTS "<hostname>":<port> [,"<hostname>":<port> ...];

e

- 1810 Storage ENVE T —MUOBVERRZEA SRR, NHFREIERD, EFF2 MOBEA (20%) , FABHAIT shon HosTs EBEREEL.

- IPHIHEAN IR IEM AR E SRR BRIF—, HIaNEEERNERINF 127.0.0.1:9779 6
- FEREEN, FEMASISEE, fIU0AD HOSTS "foo-bar":9779 o

- HARTIEAY Storage ENKEWEMEREAY, TNEZIBURI Storage TRKM.

5.10.3 k% Storage =E#L

MEEEEBR Storage 4o

e

TEERMIPRIETT AR Storage A1, FELMPRXREXIETE, 78RR Storage EHo

nebula> DROP HOSTS <ip>:<port> [,<ip>:<port> ...];
nebula> DROP HOSTS "<hostname>":<port> [,"<hostname>":<port> ...];

5.10.4 &% Storage FHl

EEERPM Storage FHlo

nebula> SHOW HOSTS STORAGE;

+. cotrocooco +-- T frooooocoooooono R — +
| Host | Port | Status | Role | Git Info Sha | Version |
+ cedfhemzems +ee e T fomccomc=s +
| "storaged0" | 9779 | "ONLINE" | "STORAGE" | "3ba4lbd" | "master"

| "storagedl” | 9779 | "ONLINE" | "STORAGE" | "3ba41bd" | "master" |
| "storaged2" | 9779 | "ONLINE" | "STORAGE" | "3ba4lbd" | "master" |
+ cedfhemzems +ee e T fomccomc=s +

REEH: 202558848
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5.11 7+4% NebulaGraph £ master 7

5.11 7% NebulaGraph £ master fifi7Z%

A3 LA NebulaGraph 2.6.1 FRAsFHRE] master lr A 7fl, 7748 NebulaGraph 2.x. 3.x RRASFHERE] master lRAs8975 7%,

5.11.1 &R

ASGERATFIE NebulaGraph M 2.5.0 RZEH 2.x. 3.x lRAFHRE] master fRas. FERTF 2.5.0 ZRTHFAERE (& LxhiA) o MBALFAER
&, BEHRBERIH 2.x FRASEFRE] 2.5 hias, AERIBAHIREAFALE] master fias.

&Dtion

WM 2.0.0 ZHIBVARA (& 1.x hids) FAL&EI master, IEFEE] master MRASSIE A share/resources B 5 Y date_time_zonespec.csv X1, HHEHEHIZE!
NebulaGraph ZEEZE THHERBERMN. HBAIM TEIZ

© FRIFREAAR, BRLEEBENEFRS.

- RIEHARME, FFHESERSHELERHIT.

« FZ#FET Docker 38 (824F Docker Swarm. Docker Compose. K8s) HIFt£k,

- BIERARSS 28 ERMALR, FRECURNERR IP ik, ECEXH, FelEEEHA

- EMEMEIEEKLM 4 i, #alter schema LUK default value #8%, &0 o

- HIEE RTEERTOEEI, #REY.
 BBOFHRIBIERESR sudo R,

5.11.2 A4

- BPIRRE
FAREIBMRAE P iR 5% NebulaGraph, FEFIEE P IHEHAREIFER NebulaGraph master BIRRZS,

- RETK
DHEESHEERE, FREEREALBRANMSLOM.

c BERS
NGQL B EBENTHRE:
« 2 VIELD FAIREIHENX T =,
* FETCH. GO. LOOKUP. FIND PATH. GET SUBGRAPH iBA]FRMAZUAAN YIELD FHlo
+ MATCH BAHRENRBI4RY, MIUERE Tag, FIAIM return v.name ZEFJ return v.player.name o

+ &XE5|

EHEFEHET £XESIM NebulaGraph 1, EEFEMMIER Elasticsearch (ES) P2 XZES |, EFEEEEEHEA SIoN IN BB R ES HEHHI
EeXE5|, APAEE cURL S5 Fahffibk ES 2 XZE5l, 5 70 curl -XDELETE -u <es_username>:<es_password> '<es_access_ip>:<port>/
<fullindex_name>' , f5%0 curl -XDELETE -u elastic:elastic 'http://192.168.8.223:9200/nebula_index_2534' o UNER ES&BEIRERF B NEZR, MEEE
I'-:E -u iZIEI)ﬁ\o

&;ﬁtion

AIRFERTERAMNZN, BNARIFATERALHIRAN~RFH, HEDXF LS BIERHENTS.
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https://github.com/vesoft-inc/nebula/blob/master/resources/date_time_zonespec.csv
https://github.com/vesoft-inc/nebula-graph/issues/857
https://discuss.nebula-graph.com.cn/
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5.11.3 Rt s

5.11.3 A&

- RIBIRER SN T3 NebulaGraph master IfRABIE X HFHRE, FARIERFEZEPOZ#HFXMF. THBIESR o

e

RIRJRIDEE T3 RPM/DEB. TAR BLERE] LUTRENET AR — 3¢t > -

+ 1R#E Storage # Meta FRSZECE A data_path SEHVEIREIBUEXHNME, FHEDEIRE. FKIAEEEN nebula/data/storage F nebula/data/meta o

@nger

AERT=EHERRERE. SUFHEOEHE, MLEEX.

.+ EHECEX .

- FIFTEEZEARAIRSRES, HARGBHR. HHTFEOT:

a. iB1T SUBMIT JOB STATS o
b. i&1T SHow JoBS FIEFIREIL R,
5.11.4 9598

1. {Z1LFFE NebulaGraph RS,

<nebula_install_path>/scripts/nebula.service stop all

nebula_install path £ NebulaGraph WREB R,

storaged HHZ flush BIREFFL 1 Do BITEL/FAIHEUETT nebula.service status all B LAMINFIEIRSEEELL. BRIFFIERSEIFMIES

J|—|Ll o

e

REBT 20 DHABESIEMRSS, BFRRAL, EICZH

12in)o

&Jtion

M 3.0.0 FFis, ZFRHENT Tag V=, MIRBFPHERETE Tag =, TEEAE Graph IRSHECEXH (nebula-graphd.conf ) FRFTIE --
graph_use_vertex_key=true ; TEFf7 Storage BRZMIACE LM (nebula-storaged.conf ) HRHTIE --use_vertex_key=true o

2. EAREERTHNENENBET, AUt bin BRFHFAR Z#HEISE-EH NebulaGraph REREET bin BRHPHIIBM Z#HEIXH,

e

S AHEE T NebulaGraph AR5 894125 EHE ERAARARSS B9 —#HIX o

3. 4RIBFAE Graph IRSMELE XM, BEA TSRS MMANEETEE. MSHECSETNEEEN, ZBEZSE.
* H session_idle_timeout_secs ZERIRE—MTE [1,604800] XIEIAY(E, HEF{EFT 28800,
+ 79 client_idle_timeout_secs SEIEE—E [1,604800] XIBIHY{E, H#EFEFES 28800,

XS 2. RAFHBINEREFRANIETERN, IMRMEREFARKY, #FHRSEGASNR o
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5.11.5 FHRKMERR

4, B Meta BR%5.

<nebula_install_path>/scripts/nebula-metad.service start

BihfE, Meta fRSZi%% leader, ZISTEFERTELFD,

BaiERERBoI—1 Graph BRES T =, /A NebulaGraph &% T R BT Eil , WIREEMEIEEIR[E] Meta 19 AR
/_’lgy ml_] Meta HE%EEDEEIDO

e

WMRBHEE, BAFRAR, FELLH 25l

5. BahFRE Graph # Storage AR5,

e

WRBHFE, BRASRAR, HELCIH =i,
6. JEZHAR NebulaGraph, WIERRSER A, MIBEETIEE. EEHESN o

BRHEERA A ALRE TN, TRTUHNSEMSWMT:

nebula> SHOW HOSTS;

nebula> SHOW HOSTS storage;
nebula> SHOW SPACES;

nebula> USE <space_name>

nebula> SHOW PARTS;

nebula> SUBMIT JOB STATS;

nebula> SHOW STATS;

nebula> MATCH (v) RETURN v LIMIT 5;

B AT1RYE master ARASBOSTIRENIE, #ThEETIRS M o
5.11.5 FHRRIKERR

WMRARKY, FILFRAERNFAERS, MNEHRMEREXHN ZH#EXM, BohiERAEIRS.
FRrEALE P ikt iR BhR.

5.11.6 FAQ
FH R 7 A L PR S AR

AL, ARSIEPREFLFIERS,

Fr-2Rat #2 A 3 Space 0 not found °

LAFISFER I Space 0 not found HEEERT, AP AIUZEXMER. ARIESMEEIRENFRE Space ID, o (B8R <nebula_storagepath>/
data/storage/nebula/0 ) FHASEFEHEE . Space 0 FR1ZEfE Storage [RSHTER, HFAESHAFEHE, ELF2EMAR,.

WMRIEEVER R A Graph [R5, %A Storage 55, WMAALK?

RFEFHR Graph RS W RE) Z IS HMECE X Mo

HYEHREE Permission denied °

e HESR sudo IR,
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A TR IMERIER IH AR &5 — 5

BE, MRARKEHIEE, AILUEARSTHRGERIZTT SUBNIT J0B STATS Fl1 SHOW STATS ZEitEiEE, HS5FAKZa#Attb.

Storage OFFLINE } H. Leader count 72 0 /& A Z03E?
BT T s < FEhRIN Storage EH:
ADD HOSTS <ip>:<port>[, <ip>:<port> ...];
fign:
ADD HOSTS 192.168.10.100:9779, 192.168.10.101:9779, 192.168.10.102:9779;

WMEREZ Meta RS T, FEhAD HOSTS ZJ5, 384> Storage TR BEREUMOBE (heartbeat_interval_secs ) BYIBYEIA BELE W EiEEIEE,

WR AN Storage ENVERIFBNAEE, To-H 2inlo

Jitt 4 F+2%J5 I sHow JoBs A FIEIHT Job B ID S54RI —1E, 2 Job &S BART?

NebulaGraph 2.5.0 FRAIEE T Job HEX, FIEEN o SIRZEM 2.5.0 ZHIMARAFALR, SHILIZIE,
AWLEEE AT 2
A B Incompatibility Z$43.

5.11.6 FAQ

REEH: 202568848
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5.12 #I#; NebulaGraph

XA AINAIENE NebulaGraph o

‘&btion

MRFEEHERE NebulaGraph, BESXTE2HHEHENNE, SNATESHINE, B Meta F—HF,

5.12.1 A& s

{21k NebulaGraph RS, #IEEN B

5.12.2 F9K 1. MIFREGRMITEGE S

5.12 ## NebulaGraph

MREREXHNEAR THIEXHNERE, TRESHRERENHEXHRERET X, ALFTEEEREXN, WIASEXHRERE, AEF

EIMFRERIE S 4 B R

e

IR BERSEM, FEMBRFAE Storage Fl Meta IRSS T3 mAVEIES 1,

1. #% Storage BRSHY I

s DisK #HHHH###HHE

# Root data path. Split by comma. e.g. --data_path=/disk1/path1/,/disk2/path2/
# One path per Rocksdb instance.

--data_path=/nebula/data/storage

2.19% metad [RSWEEXM, HEINTHIEE R,
3. MIBRLA_ESEFI TR B R

5.12.3 498 2. EIHZAEH R

e

RN REER, BF cluster.id XHo

LEIRIZRNBEL --prefix IBEMERR. ERIAEREA Jusr/local/nebula o

EIEGRE L NebulaGraph

#%% NebulaGraph WREER, HRENREBR,

EE RPM %31 NebulaGraph

1. FERINTHSLES NebulaGraph g7k,

$rpm-qa | grep "nebula”

REIZMINTER,

nebula-graph-master-1.x86_64
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5.12.3 B 2. EIELEFEEHF

o TERITepLEE NebulaGraph o

sudo rpm -e <nebula_version>

fign:

sudo rpm -e nebula-graph-master-1.x86_64

3. MR EER.

1% DEB %3] NebulaGraph

1. RN THSES NebulaGraph g7k,
$dpkg -L | grep "nebula”
REIZBINTER,
ii nebula-graph master amd64 NebulaGraph Package bui Lt using CMake

2. ERIN T an<EE NebulaGraph o

sudo dpkg -r <nebula_version>

fign:

sudo dpkg -r nebula-graph

3. MR EER.

#1#; Docker Compose #EH) NebulaGraph

1. 7Z£E R nebula-docker-compose AHITIN T A< {ZLE NebulaGraph BRS.

docker -compose down -v

2. B E F nebula-docker-compose o

&EEH: 20258848
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6. FLE 5 H &

6.1FCE

6.1.1 FLEE

NebulaGraph &F gflags FEITis T RABE, SHEBMAEHET R flags. NebulaGraph BREBEIEY, BHASMILE (- RREEBERES. MFX
HHSENEED, RAFERIRINME.

e

- BFEEEDS BrlfElEE NebulaGraph WARREZ WK, XEFENBRBEET, & T XHAREHSTIRINECETAIF A,
- FEWERSERNBHEED, MIFEERERAEH T2 T REEETRIER.

.Eiﬁ&ﬁ:%@'ri

1.x hRZASHISCISER M 7 5/ CONFIGS s BB FPEEN %, BEEFFEFRERIZA 8 SEEHKESAMEEXHF—H. Eit, 8 2.xhk4E
FHAXIEPERBENE CONFIGS s $HIER T o

BELETSRS RV
ERU TSR HHI X ARSI AR ETESR

<binary> --help

Blgn:

#3REY Meta BRBIZEBNER
$ /usr/local/nebula/bin/nebula-metad --help

#3REY Graph ECEMAIEENER
$ /usr/local/nebula/bin/nebula-graphd --help

# 3REY Storage ALEIMMEENES
$ /usr/local/nebula/bin/nebula-storaged --help

LA ERGIER T 2 SIS R BRIATERERR R /usr/local/nebula/bin/ o SASRIEERT NebulaGraph LR, FRALMEREZTIOEETES,

fER crl SLIREVETTHIEETAME, Bl NebulaGraph BIiEITECE.

fBlgn:

#3REY Meta FRSHIISITECE
curl 127.0.0.1:19559/f lags

#3REYX Graph BRSHIETTECE
curl 127.0.0.1:19669/f lags

#3REY Storage FRSSHVETTACE
curl 127.0.0.1:19779/flags

M -s B --silent SEAILASRUHEERMERER. Fl9:

curl -s127.0.0.1:19559/f lags

-366/771 - 2023 Vesoft Inc.


https://gflags.github.io/gflags/

i

i

;

6.1.1 AicEEH

cu

:

e

KRR RREAEEMN IP (HENSE) AU LERAFIHH 127.0.0.1,

B B ST TR AT

J8H5 ~ RPMIDEB ~ TAR 8R4 & 0 1
NebulaGraph A& MRS EIRM T D HIIAECE XM <service_name>.conf.default FI <service_name>.conf.production , HERFEREHRHER. £H
JRESF0 RPM/DEB REEB AL B SUERIZRIARRIR A Jusr/local/nebula/ete/ ; M8 TAR BB REER AL E SXHERR N <install_path>/
<tar_package_directory>/etc TAR BIHIRERZR,
EEEXHRNEEEESE, EANTIRBLMFERIARE, NHEERGRERENYS, NDRFENXHFEERE—, MIBRESZE .default 3 .production
BEEEH,

e

NFRRS IR B M, RERSHEBRINRIF—H, &4 local_ip BRI F180, —4 NebulaGraph S EIZE T 3 4 Storage AR%588, 3 &PFR local_ip
SNNE BB EINERER.

TRINH T BRS N NMBEREX o

NebulaGraph BRs5 YRECEX ECE 5 EA
Meta nebula-metad.conf.default £ nebula-metad.conf.production

Graph nebula-graphd. conf.default F1 nebula-graphd.conf.production

Storage nebula-storaged. conf.default I nebula-storaged.conf.production

FRE ARSI E X AT E local_config B3, FUKEN true , RR NebulaGraph RS A MR E X HIREECEH B E.

&;ﬁtion

TEEWIEDA Local_config BIE false o fEEX/T NebulaGraph [RSBBEIEREZIHM Meta IRERMEFNREES, FRESHERLER B, EHEXA
R

DOCKER COMPOSE AL & U1

J+FfEF Docker Compose RIERIEEE, SEEMECE XHRIBIAEIRA <install_path>/nebula-docker-compose/docker-compose.yanl o ACE XFHHY
command FEIMNSHAZRSHNBNE

NEBULAGRAPH OPERATOR #:R{(D 301

J3F@id NebulaGraph Operator {8 Kubect! I AVEEERE, SEMELE X4 NEF EEE YAML XHNERR. AP h@EdiE X4
spec.{graphd|storaged|metad}.config BEIEAEBHZ MRS HEXEE,

e

g Helm BPERISEEY, EASIHENERIRSIEXEE,

XF NebulaGraph MECEHEXHNEZER, 0 o

B E
AR UERE S NebulaGraph WERE, SERGSHBERERE.

-367/771 - 2023 Vesoft Inc.


https://siwei.io/sketches/nebula-config-explained/

&;ﬁtion

6.1.1 iLEEH

ERERRMARENEERSHEEERAESA—NEESN, TREREERL. BWUNERLEEXHEERE, HEEIhSHSENRLERNEE

X AR ER, URIE—3iE,

FEREX BRI E

BUNMBERT, FiE NebulaGraph BRSSMECEX HFIRENECE. AP AILURIRIU TS B EHEREY.

- $t3ERIRRS. RPM/DEB. TAR BIREHIEEE:

a. EAN A RIE BN BIRRS MBS H R,
b. R SIEHAYEIEEFRAE NebulaGraph BRSBEERER.

« $t33#F Docker Compose REEALERE :
a. 7E344 <install_path>/nebula-docker-compose/docker-compose.yanl #, {EEXARSEZE,
b. 7Z£B 2 nebula-docker-compose FIATTER S docker-compose up -d EEH NECE TR

* $T3IEEA Kubectl AR BIZZAYERBE:
B, 20 B

{55 P i 4 B A AR

BRALUEE crl 852 3EEL NebulaGraph ARSSEIECE. B4, 1&2% Storage ARS5AY wal_ttl S8k 600, ALUT:

curl -X PUT -H "Content-Type: application/json" -d'{"wal_ttl":"600"}' -s "http://192.168.15.6:19779/flags"

Hef, {"wal_ttl":"600"} NFEHENMEBESHREE; 192.168.15.6:19779 7 Storage ARSZHY IP #HEF] HTTP IO S,

&;ﬁtion

- EISERECERE(GER FRERIEMNRNIFRE, FRWEEFIFEPER. BERY local_config (HIRERN true B, SISEHRNEEFRRANL, EBRRS

EEESMENIGEE.
© NSHFEISEREIEESR, BEFNSNIIR, SRERSEET RS SHHETIHESERAHER,

RIGEH: 20258848

- 368/771 -

2023 Vesoft Inc.



6.1.2 Meta ik5Hc &

6.1.2 Meta [R5 E

Meta BRSZ1IRMH T P #IAEZE ST nebula-metad. conf . default F[ nebula-metad.conf.production , FH{BERRBIHRFER. XHEHIBRIAEEZA Jusr/local/
nebula/etc/ o

&Dtion

© FERUE local_config BIED false o {E24/E NebulaGraph [RSBEIERERIHM Meta IRSRMEFHNERERSS, FRESHEHLER B, EHERN
R,

s FEWUERSERNBHELED, RIFEERERNDRIER 7 RECETER,

e B SO A 5 3

WNEFERYTIBEE XS, MERBNXHFIERE—, MIBRELR default 3¢ .production , Meta IREA BERHIRFINECE XHFHMHREELEE B,

B B SRS EUE R

BEEXHREEREE SRR TENERANRRIME. XERRTME T HHSHE, MERMDYIRREXGANSHRELIERR, AXHTLE
LA nebula-metad.conf.default 9o

&ﬁtion

EEX PRI SRER RS TREISER, I EXESHAREATINEITIEEN, HH local_config HIREN true NERRSEEESMERN
A E, #ESR °

NETERENSHREYRIE, 80 o
basics fit &

BFR g E i)z EEXZRE
B1TEED
Y

daemonize true RS BITFIPHE A4

pid_file pids/nebula- ICRHIZ ID B AEHF

metad.pid
timezone_name - 87 NebulaGraph HIBYX, ¥IRECEXHHKRIGEZSE, WFEBEFFM. R RLHF
SRERINE S UTC+00:00:00 o REIFBM o flEn, &R

J\XBNEE AT --tinezone_name=UTC+08:00 o

e

- EHEA HIBMERT, NebulaGraph ARHE timezone name IR BB X IZATIEME (TIMESTAMP FBUFISN) HRALAERAY UTC BYjE), HEItbEZ S
REIMBYEIZEEYE ME Y UTC BYEl,

- timezone_name ¥R Tk NebulaGraph FR7F{#ER%KE, NebulaGraph #ZFHHERKIEXEIE, FIMNBEITENNEESE, HAGREEVNRAI AR
X,
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6.1.2 Meta ik5Hc &

logging Fit &
BFF Fg(E WiAR =5
FH
BT
BY&h
N
B¢
log_dir Logs 7 Meta fRSAEMBE R, BIAHIEREERARELRE, =
b=
minloglevel 0 =NEELF, BNEREEFIZESRIINES. ALEEN 0 (INFO) | 1 X
(WARNING) . 2 (ERROR) . 3 (FATAL) . BFERIRAINI&EE 0, £F-HIE
FIEBEN 1, MRIREN 4, NebulaGraph FRIEREMBES.
v 0 VLOG BEF4&5, BMER/NFHETFLRAINFAE VLOGEE, ENEEN 0. FHF
1. 20 3. 4. 5, glogiREMIVLOG EAFEFEX BCHHFHEILRE
S, HASHITHIERWLFMES. #ESN o
Logbufsecs 0 ZHEENRANE, BNEREIBEESH. o /RnLiiEE. 26 7, -3
=
redirect_stdout true EEEIRERETATERIRETE R 2 IRV H . %
=
stdout_log_file metad- tERIL BEX S E T, %
stdout. log b2
stderr_log_file metad- IESEIREEX GBI -2
stderr. log i
stderrthreshold 3 EEHEIMREEIRPIRNEELRS] (ninloglevel ) o 3
5
timestamp_in_LogfiLe_name true HBEXHEMPESEEENEH, true RRBE, false RRAEE. S
=
networking it &
B FugE 5B AL
THIEhESE
5
meta_server_addrs 127.0.0.1:9559 28 Meta BRSHY 1P (HEHNRB) K. 21 Meta REBHESGES (,) Eze
balich
local_ip 127.0.0.1 Meta BRSZBIZAHM IP (HENRE) o A< IP BFiREI nebula-metad i# RL5F
2, MRENHAEHAFTEITERE, BB R,
port 9559 Meta ARZ58Y RPC SPHP#HIZ S (. BEIESMERMESEEY +1 (9560 ) I L5
OFF Meta RSS2 (889 Raft i@(=.
ws_ip 0.0.0.0 HTTP BRSSHY 1P ik, REZHF
ws_http_port 19559 HTTP ARSSEYIH O, s
ws_storage_http_port 19779 HTTP 1Y 4507 Storage BRZSHIIRC, FEA Storage ARSECE X HHHY ES2s

ws_http_port fRIF—H. XFEEFHhR NebulaGraph FEIREARSH,

&;ﬁtion

fEF IP IRINEREBE LM 1P, BNUFELEERT 127.0.0.1/0.0.0.0 FSEIEHFT.
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https://github.com/google/glog#verbose-logging

6.1.2 Meta ik5Hc &

storage L&
BFF F&E WiRE ARG TR TSN
data_path data/meta meta BUETEEERR. RELFF
misc il &
BFR FugE BiEA BRLFET
B EhASIEER
default_parts_num 10 SIEE = RN D R E. RZHF
default_replica_factor 1 SIEE = B EVARI A E, RZH
heartbeat_interval_secs 10 MO BRIEIRR. TEHAIRFIEARSSEY heartbeat_interval_secs BYEHEME], 2
SFNSHEARTEAESELE, B4 7,
agent_heartbeat_interval_secs 60 Agent AR5 &= O BKRIBT E][EIFR. IZERIIRFAHTE Agent IRSEL ez
RASHIBYIE]L,
rocksdb options fit &
BFR FugE WiEe TR ZFHE TR RIEE
rocksdb_wal_sync true ZE[EE RocksDB #9 WAL Hi . RZHF

REEH: 2025%68H4H
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6.1.3 Graph JR55HCE

6.1.3 Graph fR$HECE

Graph BRSB 12T PP HIIEECZE SXHF nebula-graphd. conf.default &I nebula-graphd.conf.production , FAEEREIZHRPER. XHHEIAERREN /usr/
local/nebula/etc/ o

&Dtion

© FERUE local_config BIED false o {E24/E NebulaGraph [RSBEIERERIHM Meta IRSRMEFHNERERSS, FRESHEHLER B, EHERN
R,

s FEWUERSERNBHEED, RIFEERERAEH T2 T REEETMIER.

i & S AT R
WMNEFERPIBREEXH, MERFNXHIEREE—, MIBREZR default 3¢ .production , Graph BREABERBEIRFIARE XHHMNPIREEEEE.

B B SRS EUE R

REXHRNEEREETSHRTSHRERNZRIAE. XHEARTILTHBISHNE, MERDIIBIEEXHEANSHRELRERRE, AXHTLE
LA nebula-graphd. conf.default 79,

&Dtion

EEX PRI SRER RS TREISER, I EXESHAREATINEITIEEN, HH local_config HIREN true NERRSEEESMERN
A E, #ESR °

MEEEMENSHRELFIE, S0 o
basics Al &
BFR FUgE 1tAE BEXZRE
B1TEED
Y
daemoni ze true Py =l abtii =) L
pid_file pids/nebula- B RIHE 1D KIS ¥
graphd.pid
enable_optimizer true =EBRMLtS. A5
timezone_name - 187 NebulaGraph B9BYX, ¥IEECEXHHRIGEZSE, ERAEFHHRM. &% RL#F
ZRINMEFD UTC+00:00:00 » HETNIEENL o i, &
J\XBNEE ST --timezone_name=UTC+08:00 o
default_charset utfs BRI NN TR, A=
default_collate utf8_bin BIEE = R RIBIAHEE I, A
local_config true EREMEEXHRBEEE o A

-372/771 - 2023 Vesoft Inc.
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6.1.3 Graph JR55HCE

e

- TR HIEME(EET, NebulaGraph 1R timezone_name & BHYBY X ZATIEE (TIMESTAMP FEEUGISN) HRpRARRAY UTC BYjE], FLtEZ A
IR[EIRETEIZE R B4 E Y UTC BYEl,

- timezone_name ¥R AT NebulaGraph FR7F{ERI%LHE, NebulaGraph #IZHHERKAEXEIE, FIMNEEITENNREZ, HAGREENRSIIARN
[

logging fit' &
BFR FgE 5% A8 =5
X
BT
BY&h
N
B¢
log_dir logs 8 Graph RS AEMBE R, BINAHIBEBREETRRER, %
b=
minloglevel 0 SNEELF, MERERFNKESEINEE. AEEA0 (INFO) « 1 zs
(WARNING) . 2 (ERROR) . 3 (FATAL) . BERIXINEEN 0, EF7HIE
FIEBER 1, MNRIZEN 4, NebulaGraph FRIBREMBEE.
v 0 VLOG BEFAAS, BMER/NFHETFLRSINFAE VLOG EHE, ENEER 0. FH
1. 24 3. 4. 5, glogiREMI VLOG RAFREFEX HCHEFHEILRE
B, HESHIEFIERWLEFMES. #ESN o
loghufsecs 0 FHEENRANE, BNEREIBEESH. o ®RRENEE. 26 7. -3
¥
redirect_stdout true EEEIRERETTERIREE R 2 IRAYHE H S, ES-3
=
stdout_log_file graphd- R BEX S BT %
stdout. log ¥
stderr_log_file graphd- eI EEX S ET. %
stderr. log ¥
stderrthreshold 3 ESHFIREEIRPIRNEELRS] (ninloglevel ) o -3
b
timestamp_in_Logfile_name true HEXHEZMPEEEENEH, true RREE, false RRAEE. 3
=
query fE
B FugE i8R REXZIFE
1TEY A1
2
accept_partial_success false REBEH DRI AEIR. EEENERATRIEEK, BiEREEE S
BB RN A IR, EIHZBIRINEY, =IR7R Got partial result o
session_reclaim_interval_secs 60 ¥ Session {5 B Kix45 Meta BRSZHVIEIFR. £4I: s i
max_al Lowed_query_size 4194304 BRATWEAGKE. B FH. RN 4194304, BI4MB, L
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https://github.com/google/glog#verbose-logging

networking Fit. &

=i

meta_server_addrs
local_ip

Listen_netdev
port
reuse_port

Listen_backlog

client_idle_timeout_secs
session_idle_timeout_secs
num_accept_threads
num_netio_threads

num_max_connections

num_worker_threads
ws_ip
ws_http_port

heartbeat_interval_secs
storage_client_timeout_ms
slow_query_threshold_us

ws_meta_http_port

&;ﬁtion

FuigE iR

127.0.0.1:9559 28 Meta BREHI IP (HEMNB) MimH. 2 Meta REAESGES

(,) DR,

127.0.0.1 Graph BREHIZM 1P (HENE) o Al IP AFIRF nebula-graphd i#
2, MRBSHAEHRFERERN, HERF R,

any ISR PILE IR

9669 Graph ARZ5HY RPC SFP# 2SI IR .

false S5 BA SO_REUSEPORT,

1024 socket ITHNERZINTIRAKE, AEASHEERNEZE
net.core.somaxconn o

28800 SNEZMBIYAE, BESTBERN 1~604800, EAfiI: 7, BAIA 8 /)BT,

28800 TRIEEIATE, BESEE N 1~604800, ZRIA 8 /\BY, EAfiI: F,

1 ESE NEZNEIES.

0 PILE 10 A28 0 R/ CPU 1%,

0 FIEMELEIENRAEMEEL, o REERE,
FMMELIZNIRAIZEZEEL= nun_max_connections / num_netio_threads o

0 HATRRPERNEER. R~ CPU %K,

0.0.0.0 HTTP ARSSHY IP ik,

19669 HTTP ARSHVI®R O,

10 FNOBKIEIFR. IBHRFAEIRSZAY heartbeat_interval_secs BYEMER], &
NMESRRAATEERE T 811 7,

- Graph BR$ 5 Storage fRSSHI RPC EiZiBYATIE], ¥IGECE X HFHERIE
BB, EREFIFRM. BRINMER 60000 ZF,

200000 ENEBT ZKNENERRIEE R, B FFb.
AR DML IBAMRITEY EIBNMERIT ZE, tHASWICRAIET A,

19559 HTTP il 50T Meta RS HVIRC, FEM Meta ARSECE XY

ws_http_port fFIF—o

2R IP BRINER RN 1P, BNFELERT 127.0.0.1/0.0.0.0 A IEHRRT.

authorization fit &

E=2u

enable_authorize

auth_type

FugE A8

¢
false ARERNESTHITEMNIIE. BHRIEB$EESN A=
password AREFRMNEHIIEST. BUES password . Ldap « cloud o ESze
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BT
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]
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]
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6.1.3 Graph JR55HCE

memory At &
BFF FugME 5B REXLET
BYThASIEER
system_memory_high_watermark_ratio 0.8 AESKUIRZEVSINMLZHE REARELRESTZESM ZH
KIREZEHNF, NebulaGraph &{Z1HEZEIM,
metrics il &
B Fug(E 5B =EX
BT
BENES
(5
enable_space_level_metrics false HREEHIAESELN ST, WEAKEIETZIRaESETENZHR, §) AZHF
400 query_latency_us{space=basketballplayer}.avg.3600 o ZIFRIMEIEIEAFAI AR curl &9
LEEF, FHAIHBESN o
session [l &
BFR FugE BiEA B XTI TR BN
Max_sessions_per_ip_per_user 300 1B AT IP 3R] USRI R ATE R 1E SR RZHF
experimental fit &
2R Fig(E 5tA8 A XFHEITRE)
&k
enable_experimental_feature false IOMTHEEFF K. RIE(EA true H false o AZH
enable_data_balance true BEFRE IhRE, XY enable_experimental_feature 5| R
true BYER,
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6.1.3 Graph JR55HCE

memory tracker [il &

e

Memory Tracker @B—TAREEETR, BTHRIEHREINESER. XMFAEZEH, Memory Tracker BIEBALE OOM [Al#f, WRERBIIFERER
Memory Tracker, FBEE Graph BRSMEEXHHRMBXEE, BENT:

1. QIZEB R /sys/fs/cgroup/graphd/ , FINFFECE memory.max o
D. £ etc/nebula-graphd. conf AN FECE

--containerized=true
--cgroup_v2_controllers=/sys/fs/cgroup/graphd/cgroup.controllers
--cgroup_v2_memory_stat_path=/sys/fs/cgroup/graphd/memory.stat
--cgroup_v2_memory_max_path=/sys/fs/cgroup/graphd/memory.max
--cgroup_v2_memory_current_path=/sys/fs/cgroup/graphd/memory.current

HHER, EEL o
BFR FugE 1tAE =EX
BT
BT
(3¢
memory_tracker_Llimit_ratio 0.8 BEMNEEN: (0, 11 2. 3o S
9 BB IZBEESIEHR(R system_nemory_high_watermark_ratio FY
BRA1, BUZSHNEREL.
(0, 1] : ATARENE DL, TEAR: AIRRENESt =1
ARE/ (BRTF - REHAE).
HIEEHITHE SR AFEERBERENAFRGIE, ZEH
2KW, HERKEERAE,
AR WF AT OREHENSER, SERIBLMRER
INZBER. BN, HFRHA Graphd 25 50% BIRERY, %5
BERNEERNNTF 0.5,
S BIEMIER (Dynamic Self Adaptive) , Memory
Tracker ZRERA L BN ETAANT, BSEETARNT.
AR ThEEATIMTHEE, BT IS EEN FREMEIL sz
BRERFRNFERER, E—LERKAFENRNGR, TRSEFET
OOM AJ gk,
3 &3 Memory Tracker, Memory Tracker ¥ Ri2RAEER
&5, BMEBIRE, RETFHmiT.
memory_tracker_untracked_reserved_memory_mb 50 REBAFHAN, Bl MB. S
memory_tracker_detai l_log false EEEHERRIFANAEFERERS. HEN true B, STHRE X
RARFREEA S,
memory_tracker_detail_log_interval_ms 60000 AEREEAENEREERR, £ 20, X ZH
memory_tracker_detail_log /9 true BY, %S 4EK,
memory_purge_enabled true EEEHHABREFERIERE. HERN tree Y, STEHBEENF. L5
memory_purge_interval_seconds 10 R FIEMVET(E][ElFE, ZMi: s memory_purge_enabled /9 true S

B, ZSHEN.
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https://discuss.nebula-graph.com.cn/t/topic/13128

performance optimization F

=i

max_job_size

min_batch_size
optimize_appendvertices

path_batch_size

FuigE

8192
false

10000

iR

RAEWHERE, BIEIIRITHEDUHLRITHMRFIRANRAL
28 BIYIE CPU HZEH —,

AMIBEIEER AR/ ML AME AR /N {NTE max_job_size KT 1 BFER,
BRE, BT it EaiRdiEEEL.

BRI HRBRER.

6.1.3 Graph JR55HCE

BEFETH
I ERY

2]

HF
HF
2]

REEH: 20258848
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6.1.4 Storage ARZ5HCE

6.1.4 Storage RS0 E

Storage ARSSIR M T FR{S #IIEECE S nebula-storaged. conf.default FI nebula-storaged.conf.production , FHEEREIGRFER. XHHIBIARRER
79 Jusr/local/nebula/etc/ o

&Dtion

-+ FERMUEN local_config BIEN false o IERRECEFER Storage fi55, RERIHM Meta IRSKMEFHNERERES, WJRESHEHLER B, EHARMK

[

s FEWUERSERNBHEED, RIFEERERAEH T2 T REEETMIER.

e B SO A 5 3

WMEFERVBEENXHSH, MERFNXHFEZFEE—, MIBREES default 3% .production , Storage RS A BEREIRFINEEXHHMPIREEERE .

B B SRS EUE R

EEXHREERBEENSHRTSHERNRRIAME, XEARTE T BASHNE, MERDIREEXHERNNSHEDRIEERE, AXHNTULE
LA nebula-storaged. conf.default S/, EAEERISEN LA nebula-storaged. conf.production S,

&ﬁtion

EEX PRI SRER RS TREISER, I EXESHAREATINEITIEEN, HH local_config HIREN true NERRSEEESMERN
A E, #ESR °

e

Raft Listener FYEREH] Storage FRESERERRE, FIHEEEN o
MEEEMENSHRELRIE, B0 o
basics fit &
E= Fg(E i) EEXHE
E{TRYED
R
daemoni ze true BE BT #HE A=
pid_file pids/nebula- CRFHAR 1D B e
storaged.pid
timezone_name UTC+00:00:00 187 NebulaGraph BUBYX, ¥IRECEXHHRIGEZSH, NEERAIEFIHR A8
. 1#&x=XIEEW o B, RI\XHIEER
79 --timezone_name=UTC+08:00 o
local_config true EEMEEXHIRREEES. A
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e

- TR HIEMMERY, NebulaGraph 4R timezone_name & BHYBTX G ZBTIEME (TIMESTAMP JEEUGI5h) #E4RpRARRAY UTC BYjE], FLtEZ A
IR[EIRETEIZE R B4 E Y UTC BYEl,

- timezone_name ¥R AT NebulaGraph FR7F{ERI%LHE, NebulaGraph #IZHHERKAEXEIE, FIMNEEITENNREZ, HAGREENRSIIARN

X,
logging fit' &
E=g FgE B! =
=
52
¥
i
7
By
&f)
&
&
22
log_dir logs 1714 Storage (RS BEME R, BIHMIBREEARER, T~
52
S
minloglevel 0 =NEERF, BHERIEINKNEERFINEE. BNEE: o (INFO) . 1 52
(WARNING) . 2 (ERROR) . 3 (FATAL) . BiFEREIANIEREN 0, £F-HIE ]
FIZEN 1, TNRIEEN 4, NebulaGraph FRIEREM@MAE.

v 0 VLOG BE #4845, BMER/NFHETFLRFINIFAE VLOGEE, FNEEN 0. 52
1. 20 3. 4. 5, glogiREMI VLOG BZAFEFEX BCHHFHEICRE S

51, HASH v ITHENIERBLEFMERS. FESW o
Logbufsecs 0 BHEENRAE, BERERUIIBAEXH, o RAERFEL. 26 7 ®
52
¥
redirect_stdout true EERRERE A ERIREE MR BRI 4, S
52
F
stdout_Log_file storaged- nERIE BEX S E TR T~
stdout. log 3
S
stderr_log_file storaged- IR B E SR R S
stderr. log 53
¥
stderrthreshold 3 EEFIEINERIRPIRNDEELRS (ninloglevel ) o S
52
Ed
timestamp_in_LogfiLe_name true HEXHEZMPEEEENEH, true RREE, false RRABE. S
52
¥
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https://github.com/google/glog#verbose-logging

networking Fit. &

=i

meta_server_addrs

local_ip

port

ws_ip
ws_http_port

heartbeat_interval_secs

&\Tjtion

FuigE

127.0.0.1:9559

127.0.0.1

9779

0.0.0.0
19779

10

iR

288 Meta BRSHY IP (HENE) MiFH. 1 Meta RSAEGES
(,) PRo

Storage ARESHIZSHE IP (HEMNE) o it IP sk AFIRF nebula-
storaged #12, MREZHHNEHAFEZRIAN, BHERNMRMH
Hik,

Storage ARESHI RPC PP AR IEINIR . RFHEREERE -1
(9778) F+1 (9780) ¥wH,

9778 : Admin ARZS (Storage $ZUL Meta S HIARSS) SAMIKO,

9780 : Storage ARZ5ZIBIRY Raft BIEiH .

HTTP ARSSHY IP Hhdik,

HTTP ARSSHYIH O,

MO BLEIRR. TEMIRFIEARSSHY heartbeat_interval _secs BXEAEE, & e

NESBRALTEESLIF. 241 #

fER IP BBRINERELH 1P, BNFELEERT 127.0.0.1/0.0.0.0 A IEHRT.

raft fit &

H

raft_heartbeat_interval_secs

raft_rpc_timeout_ms

wal_ttl

Fig(E

30

500

14400

iR

Raft ZE25HBEBYEl, Sfir: b,

Raft B ImEYEi2d 2 (RPC) BAIATIEL, (i

=5

=170

Raft WAL B9ERETEl, S D,
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BEXFIE
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B4

b5

b

37Hr
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3zHr

REXZFETNEHSE
34

X

X
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disk EL &
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=i

data_path

minimum_reserved_bytes

rocksdb_batch_size

rocksdb_block_cache

disable_page_cache

engine_type

rocksdb_compression

rocksdb_compression_per_Llevel

enable_rocksdb_statistics

rocksdb_stats_Llevel

enable_rocksdb_prefix_filtering

FuigE

data/storage

268435456

4096

false

rocksdb

Lz4

false

kExceptHistogramOrTimers

true

6.1.4 Storage ARZ5HCE

WiRA

BIREMERE, ZMRERAENES () 9R. —1
RocksDB S5l i —ME& 1R,

B HEFERENHRTERIVE, BTZEN, AgES
HEBMIESANRY, B4 F1,

HEBRENEFERN RO FT
BlockBasedTable FIBRINREZ K/ B JKFT,

AYHE L NebulaGraph ERIZERANTIER. HRIMER
false , RAAVFFER page cache, H{EA true BY, 21k

NebulaGraph f#f8 page cache, IEBITIRE 7 RHIREF
(block cache) Z=id],

FES A,

[EZREE, BIIEE: no. snappy. lz4. lzdhc. zlib.
bzip2 . zstdo

ZEBRERE—BNEREEE, IEATERREERRN
[EZ8E %, 1EER rocksdb_compression_per_level %K,

AARBRREERENERE £ RERST
rocksdb_compression o {540 no:no: Lz4: Lz4: snappy:zstd:snappy o
WAIUREEETBENEREE, FlM

no:no:lz4: lz4::zstd , IEEY L4, L6 FEfER rocksdb_compression
BHNEREZE.

25 B RocksDB BB I

RocksDB FY#3ES 4R A, RIIE(E: kExceptHistogramOrTimers

ZAITAERAIT, BRIAERESIT) o kexceptTimers (B
HBY88451T) . kExceptDetailedTimers (WKEEFRE RRBIFELETE
BRI ZIMUFRE ST EIE) « KExceptTimeForMutex UREERRE
FHIEENEZIMIFIBRITENE) « kL (WERBSZITE
#) .

EE B prefix bloom filter, BANFILURHEERRE, B
BRIEMATFHFE,
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=i

enable_rocksdb_whole_key_filtering

rocksdb_filtering_prefix_length

enable_partitioned_index_filter

rocksdb options fit &

=i

rocksdb_db_options

rocksdb_column_family_options

rocksdb_block_based_table_options

6.1.4 Storage ARZ5HCE

FRiZE BiEA
false =& RBH whole key bloom filter,
12 B/ key B9 prefix KE. BII%E: 12 (9F ID+=ID) « 16

(9 D+ ID+TagID/Edge typelD) o Z{iI: F5,

false B A true A LABE(E bloom ITiEE8 S AMINEFEKR), BRETE

HLRHSE (random-seek) MIERT, AIRESMERIREVE

k. MIRECEXMHHRIRERSH, MBFERIBEFRIM.

FiR(E

{

{"write_buffer_size":"67108864",
"max_write_buffer_number":"4",
"max_bytes_for_level_base":"268435456"}

{"block_size":"8192"}

iR

RocksDB database 3£,

RocksDB column family 3%
T,

RocksDB block based table i
IJﬁO

rocksdb options EZE RIS {"<option_name>":"<option_value>"} , ZEMAEIGES () FEFH o
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6.1.4 Storage ARZ5HCE

rocksdb_db_options 1 rocksdb_column_fami ly_options SZ3FHIEINIOT
* rocksdb_db_options

max_total_wal_size
delete_obsolete_files_period_micros
max_background_jobs
stats_dump_period_sec
compaction_readahead_size
writable_file_max_buffer_size
bytes_per_sync

wal_bytes_per_sync
delayed_write_rate
avoid_flush_during_shutdown
max_open_fi les
stats_persist_period_sec
stats_history_buffer_size
strict_bytes_per_sync
enable_rocksdb_prefix_filtering
enable_rocksdb_whole_key_filtering
rocksdb_fi Ltering_prefix_Llength
num_compaction_threads

rate_Limit

* rocksdb_column_family_options

write_buffer_size
max_write_buffer_number
Llevel0_file_num_compaction_trigger
Llevel0_slowdown_writes_trigger
LlevelO_stop_writes_trigger
target_file_size_base
target_file_size_multiplier
max_bytes_for_Llevel_base
max_bytes_for_Llevel_multiplier
disable_auto_compactions

SHOFMARBFES I RocksDB BE75301,
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https://rocksdb.org/

misc fiCE

&;ﬁtion

TERAAY snapshot 5 NebulaGraph REBZ RREIMIEEE, XEBY snapshot 1§ Raft FEF T2 leader EHIE=EIE.

E=2u

query_concurrently

auto_remove_invalid_space

num_io_threads

num_max_connections

num_worker_threads
max_concurrent_subtasks

snapshot_part_rate_Llimit

snapshot_batch_size

rebuild_index_part_rate_Llimit

rebui ld_index_batch_size

Fig(E

true

true

16

32
10

10485760

1048576

4194304

1048576

AR

REARBSHETIN, FREALURSR TN, EXENT
SR MBANELE,

FEH1T 0ROP SPACE &, SMIFMEEETE, ZSHIRERTRIIMIREE
E=ERNFE IR HER true BY, FBHIBRIEEE=ENMFERL
?EO

ML 1/0 LLi2R9E=, BT &RIX RPCIERFZFRIARL,

FrEMELENRATEERELY, o ®RTEERS,
B MELIZAIR AIEIZEER= nun_nax_connections / num_netio_threads o

Storage #Y RPC BRI TIELAZEE,
TaskManager # & HITFESHIZA .

Raft leader [ Raft group FEEKRRS FE2EUBNIIRE, 2. F
T3/,

Raft leader [ Raft group PEE K B EIF FEHIBR St LXK
2, Bfi: FH,

ERERS|1EFEF, Raft leader [@ Raft group FEEM REY R HER
HIPRIR. BRI FT/,

BRERS(1452, Raft leader & Raft group FEER AR &5 IR
SHEENHIER, B0 T,
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6.1.4 Storage ARZ5HCE

memory tracker [il &

e

Memory Tracker @B—TAREEETR, BTHRIEHREINESER. XMFAEZEH, Memory Tracker BIEBALE OOM [Al#f, WRERBIIFERER
Memory Tracker, FE7E Storage FRSMEEXHHRIMMEXEE. BIENT:

1. QIEB R /sys/fs/cgroup/storaged/ , ZNNFFECE memory.max o
D. 7E etc/nebula-storaged. conf FRINA TECE

--containerized=true
--cgroup_v2_controllers=/sys/fs/cgroup/graphd/cgroup.controllers
--cgroup_v2_memory_stat_path=/sys/fs/cgroup/graphd/memory.stat
--cgroup_v2_memory_max_path=/sys/fs/cgroup/graphd/memory.max
--cgroup_v2_memory_current_path=/sys/fs/cgroup/graphd/memory.current

HHER, EEL o
BFR FugE 1tAE =EX
BT
BT
(3¢
memory_tracker_Llimit_ratio 0.8 BERNEEN: (0, 1] 2. 3o S
(0, 1] : ATERTENESLL. HEAR: TRRENER =
BARE/ (BRTF - REHAE).
LIEEHITHNERNSRAFEERBERENANFRGIE, ZES
KKK, HERMEERRE.
AR WFMAMTOREHNENSER, FTERIBLMER
INZBER. B0, HFRHA Graphd R 5 50% BIRERY, %5
BHEREENNTF 0.5,
2 ShSBEEMNEL (Dynamic Self Adaptive) , Memory
Tracker RIRBARALFINAIARNTE, shSEERERR.
AR WThEEATIMTHEE, BT shASBEN M EILT iz
BRERFNEFERER, E—LRKAFESRNGSR, EREER
OOM HT#E,
3 3 Memory Tracker, Memory Tracker 3§ RiZRAZER
B5, BMEBIRE, tbARETFHmiT.
memory_tracker_untracked_reserved_memory_mb 50 REBAFHAN, Bl MB. S
memory_tracker_detai l_log false EREERERBRIFANNEFRIEES. HERN true BY, STERE S
RARFREEA S,
memory_tracker_detail_log_interval_ms 60000 AEREEAENEREERR, £ 20, X ZH
memory_tracker_detail_log /9 true BY, %S 4EK,
memory_purge_enabled true EETHABEAF ARG, HEA tree i, STEHREERF. S
memory_purge_interval_seconds 10 R FIEMVET(E][ElFE, ZMi: s memory_purge_enabled /9 true S

B, ZSHEN.
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https://discuss.nebula-graph.com.cn/t/topic/13128

6.1.4 Storage ARS5HCE

L QEE VS N 60 E2:0N)

ESTRHANTIERENEILN, BEEl, BNEERBATRNMLE%E, EFMERLAILSHERMAEF. BEET nax_edge_returned_per_vertex
M, ZREGATIRE, ZBBIERTLE, THETFHEY space,

BEE BIME iR BEXIHET
BRI IEER
max_edge_returned_per_vertex 2147483647 FIMAER, REEREZVEZL, SRODBIFERE. 1 T2

REEXHPRIREZSE, WEEAEFHRM.
Bl BRI N AN B

\ﬁrning

— M E=EELD §AAL 300 MB RTF.

MRHIBEERAERAEFARE, WA LEIRIE storage BEZE AR enable_partitioned_index_filter IRE A true , AL rocksdb_block_cache » EHTFEET IR
‘DBY RocksDB &35|, MHERIRERZ RN, Lthoh, @I IBHHRENASLHIERN, H7E7E OOM MATEE,

&EEH: 202588848
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6.1.5 Linux WAL E

6.1.5 Linux N E

AXNEES NebulaGraph #X8) Linux WiZECE, HNMBINEEHRECE.,

B

BT LA ulinit BTRIRES], BB HISIERFHIEER. NRFERAEN, BEREXXMH /etc/security/Limits.conf . FEEYN
T

#<domain> <type> <item> <value>
* soft core unlimited

hard core unlimited

soft  nofile 130000

hard nofile 130000

e

FEEEBREENIIRIEEN.

SRR
B8 WA
domain HiE. AIURAP AT BPARH (We k) , &R RRFERAF.
type PEHIZEEL, BILUR soft M hard o soft RARIREE (BIAEE) , hard RISAFAILUSBMRAE, AR ulinit &
LIRS soft , BARAEEBET hard
iten BRAEEL, U0 core FREAZOFEMESIHFRIAN, nofile PREI—MNEHAZA LUTH MR AN R TR,
value FRRGIE, ATUAR—MEF, & unlimited RNEHIREL

AILIAT man Limits.conf EEEZEEER.

Pt

VM.SWAPPINESS

vm.swappiness EARZEIAARE (swap) MZHREFEE DL, EEA, EH swap HRTEEMRHEA, BiIG&ERN 0, REELHBGERERE. FEEEN
=, 0 RTAREARMEA swap.

VM.MIN_FREE_KBYTES

vm.min_free_kbytes A FI&E Linux AiZRENR/NTRNTFFTH . NREAZRNEFREH, BNEERAE. FIUIERNFR 128GB, AILUE
vm.min_free_kbytes iIRE 5 GB, MIREX/)\, REMAKTLTLRIECBIESYIENTZ,

VM.MAX_MAP_COUNT

vm.max_map_count F3FFRHEIEMHATZE VMA (EIMATERIE) B, BIAMEN 65530 , WTFEASHRNARFRIRELEB. WRNABEFRAANTH
FEIAMRE, REAESHNE.

VM.DIRTY_*

wn.dirty * B—RIIEHAFEIIEEEFNSE. HTEREEGR, ARUTUREFEHTERE (FHEMKTLRML) , BNERRRIIAME

FEHIR T

BEAATT (Transparent Huge Pages, THP) 2— Linux RZMNEEIERE, SRS RSKERATINEGES. ESEMBEERSEYD, SHATNRRE
fRrtRe, ZiKHE,
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6.1.5 Linux WAL E

1RFINT:

1. 4548 GRUB BRE X /etc/default/grub o
sudo vi /etc/default/grub

2. 7E GRUB_CMDLINE_LINUX 3EIRARZRAN transparent_hugepage=never , SAS{RIFHIEH.
GRUB_CMDLINE_LINUX=".. transparent_hugepage=never"

3. 5 GRUB &,

+ CentOS

sudo grub2-mkconfig -o /boot/grub2/grub.cfg

+ Ubuntu

sudo update-grub

4. EREBRIERY,

sudo reboot

MRAERAIRE XHAZEBEAR, HETRER.

echo 'never' > /sys/kernel/mm/transparent_hugepage/enabled
echo 'never' > /sys/kernel/mm/transparent_hugepage/defrag

S
NET.IPVA.TCP_SLOW_START AFTER IDLE

net.ipv4.tcp_slow_start_after_idle BRINEA 1, SSHRNE—ENEEHESTOEN, BEERN o, LEHEEAFRELRTS,
NET.CORE.SOMAXCONN

net. core. somaxconn FiFPRH! socket MEIRANEREIATIERE., BAIAEN 128, WFEARERLEENTR, BIGEERNTET 1024,
NET.IPVA.TCP_MAX_SYN_BACKLOG

net.ipv4.tcp_max_syn_backlog FAFPRHILTF SYN_RECV (HiER) RS TCPEENE. RIMEN 128, WFEARERREEZENTS, BIGEERNFE
F 10246

NET.CORE.NETDEV_MAX_BACKLOG
net.core.netdev_max_backlog FEFPRHIPATIHEIBEHIEE. BUIAER 1000 , BIGEEH 10000 L E, BEHEHIKMNR.
NET.IPV4.TCP_KEEPALIVE_*

net.ipv4.tcp_keepalive * B—RFIFRIF TCP HEZFENEE, WFEANUEERATIIENNBER, NRETRERS B, B
tep_keepalive_time F[I tcp_keepalive_intvl BY{Eo

NET.IPV4.TCP_WMEM/RMEM
TCP EEFRIX/HEWE PR/ &R, BIATE, WFAEE, BIGEERN %% (B) “HENE (s) o
SCHEDULER

IHF SSD &%, B scheduler IEE A noop T none , ERIRA /sys/block/DEV_NAME/queue/scheduler o

Hitt 2%

KERNEL.CORE_PATTERN

BIGEE R core , FBIE kernel.core_uses_pid IRE I 1,
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6.1.5 Linux WAL E

BEEH

SYSCTL 74

* sysctl <conf_name>

EEYUASHE,

* sysctl -w <conf_name>=<value>

IREHMEELSEME, A4, EREMERE.
* sysctl -p [<file_path>]
MIBEELEXHENME Linux 2FHESE, ZHAM Jetc/sysctl.conf N&E,

PRLIMIT

8% priinit ATLGRENFNR EHIZRRBIPRE], 455 sudo RTLUBCREEEE, 590, priinit --nofile=140000 --pid=$$ AR HFTHZARIFAITH X HIIRAK
B 140000 , LEIERY, UbEr<L{NSZH; RedHat Tu HE SR

REEH: 202568848
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6.2 H&

BERMES DBA A RAREE, HARFHIMIE, DBA HFLARAILMRIEZITHEEMR,

NebulaGraph BRIAfER IEMETTRE, €M EHBAEES, FESTRET HTTP ZEOBHSER AT, HEREREH,

BITHEE®
BEITEEMERIAE R Jusr/local/nebula/logs/ o

YNR7E NebulaGraph ETEBFHRETEESER, BEFRBEITH, ERFaTMLS. ERRSTUMEES.

o B i
* minloglevel : BRNBELRF, BIFRKIEREFXNMEANEE, aHEENA 0 (INFO) . 1 (WARNING) . 2 (ERROR) . 3 (FATAL) . BiN1EiA
HEgER O, ifiiﬁﬁqﬂlzﬁjjlo WMRIGE N 4, NebulaGraph RERFREFAE.

BEFALS, B, BEERMFHA, FEEN. 1. 2. 3,

Meta fRS5. Graph ARZ5#1 Storage FRSHIBERANTT UER BENEEEXHHEE, ERIAEA /usr/local/nebula/etc/ o
BEEIZTHERS

ERMTHLEELRIFMEN gflags 2% (BEESSH)

$ curl <ws_ip>:<ws_port>/flags

24 B
ws_ip HTTP ARSSHEY IP #thiik, PIAERCEXHHREE, BIMEN 127.0.0.1,
ws_port

HTTP BRSEVIRO, RIUEREXHHESR. BINMESHIH 19559 (Meta) . 19669 (Graph) 19779 (Storage)
LN

+ BE Meta RS HRIHIR/NBERF:

$curl 127.0.0.1:19559/f Lags | grep 'minloglevel'

- BE Storage BRS5 HRT8Y BEFAERS

$curl 127.0.0.1:19779/flags | grep -w'v'

R T e ERNEITRELS:
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https://github.com/google/glog
https://gflags.github.io/gflags/

6.2.1 Z2fTHE

$ curl -X PUT -H "Content-Type: application/json" -d '{"<key>":<value>[,"<key>":<value>]}' "<ws_ip>:<ws_port>/flags"

B BiEA

key FERMTITEERE, AREESN o

value BITASES, EEESR o

ws_ip HTTP ARSSHY IP ik, RIFEREENHHPES, BRIAMERN 127.0.0.1,

ws_port HTTP BRSO, AIUEREXHRES. BIAMEDFI/H 19559 (Meta) . 19669 (Graph) 19779 (Storage) o
NN

$curl -X PUT -H "Content-Type: application/json" -d '{"minloglevel":0,"v":3}' "127.0.0.1:19779/flags" # storaged
$ curl -X PUT -H "Content-Type: application/json" -d '{"minloglevel":0,"v":3}' "127.0.0.1:19669/flags" # graphd
$ curl -X PUT -H "Content-Type: application/json" -d '{"minloglevel":0,"v":3}' "127.0.0.1:19559/flags" # metad

WMEENebulaGraphiEfTEHMER TIEZTHERS, ERRESESMENREXHHIGENE, MRBEKRABE, BER HEBRS-
RocksDB iz17 H &

RocksDB BYizfTHE@EETE /usr/local/nebula/data/storage/nebula/$id/data/L06 , EFF Sid ALFIS, ZAEERE A TIAIL RocksDB £,

Bl H &
glog AFAXFHEWAE, MRFERWESE, FILGEAR Linux RFH REAMPRIAMBEX . &, FAASEETA

SRECHE BSLUEHIEAIMER B &
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https://man7.org/linux/man-pages/man1/crontab.1.html
https://github.com/logrotate/logrotate

6.2.1 Z2fTHE

{3 FE IR S5 B H 7

KX LAEI Graph RSSBIZITAE A, 5ERANEERE RIS REBMIRANBEEXF. 1RIEPRMNT:

1.7E H, #HTWTERE, AEERRS.

timestamp_in_logfile_name = true
max_log_size =500

+ i&E timestamp_in_logfile_name 9 true , XHEHEXHRZHESEYEE, LUERMRERIAABEXH,
© 700 max_log_size BN, RBENHEXHFHRAKX, Hla0s500 ., BEIXMKNG, =EIEERBEEXXHS, B4 MB, BIAMEH 1800,

2.7 Linux B4, RN T o< REERES:
crontab -e
3. EERESHARMGS, LUERBIERIBRIAEX 4

***** find <log_path> -name "<YourProjectName>" -mtime +7 -de Lete

&Tjtion

U LB find SR EMERM root AP HERSE sudo NRBIAFKMATTo

< ERNESHNETFR, ATNESKRAIXMESENIHEBENT. HEtigE, 1 o

+ <log_path> : FRSBIBITREXHEMIERTR, 540 /usr/local/nebula/logs o

* <YourProjectName> : HZEX %, f5I40 nebula-graphd.* o
+ -mtime +7 ¢ FRMFREFAYEEE 7 RAOBEX . WRILAEERA -min +n , REMREFEED n 2HNBEEXH. FESR

+ -delete : RTMBFRHRFMHFNATX .
BN, S8XRER 3 REhMERERTERET 7 XA Graph RSSIETAEX AR

03 ***find /usr/local/nebula/logs -name nebula-graphd.* -mtime +7 -delete
4. RIFERNMES,

/] LOGROTATE [ali H &

P RILUER logrotate TRMSEMHE X Fi#1T8#%%, LUARAMEKAEHNERN.

e

FEMEA root AP EERHR sudo ARAIA FRZE logrotate 31T logrotate,
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https://crontab.cronhub.io/
https://man7.org/linux/man-pages/man1/find.1.html

6.2.1 Z2fTHE

AXLAEYL Graph BRSS INF0 BIRIEEX M (/usr/local/nebula/logs/nebula-graphd. INFO. impl ) J9f5litBRYNEIREM logrotate TR, #R(EH BT :
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1LE

timestamp_in_logfile_name = false

2. R¥ logrotate,

+ Debian/Ubuntu:

sudo apt-get install logrotate

« CentOS/RHEL:

3. B logrotate BLEX M, HMBEREMN, AEREFLREXH

sudo yum install logrotate

1, 4% timestamp_in_logfile_name IRE I false , LAE logrotate TEALURFIBEXHR. REERKRS.

1E /etc/logrotate.d BR T, BIB— 18 logrotate EZ& {4 nebula-graphd. INFO

sudo vim /etc/logrotate.d/nebula-graphd. INFO

RN TARA:

# HECE HEXFRVERTERE
# FHENXHBTEERREEEH, INAEES nebula-graph.INFO*
/Jusr/local/nebula/Llogs/nebula-graphd.INFO. impl {

daily

rotate 2

copytruncate
nocompress

missingok

notifempty

create 644 root root
dateext

dateformat .%Y-%m-%d-%s
maxsize 1k

2%

daily

rotate 2

copytruncate

nocompress

missingok

notifempty

create 644 root root

dateext

dateformat .%Y-%m-%d-

WA
BRICEES, PTRANEERE:

FEZEIRBIEEX o
WRESXHER, TREHIR.
WREASXHERT, FHITHE,

EBREX G RINERESR.
AR LTI HE, BIAR -wvunvd BYES%. TIA dateformat 3T RECE.

hourly « daily . weekly . monthly. vyearlyo

EMBRATEEX MR, ERRERRE. BMRESIEEMN 2 N EEX .
RBUaiESXHER—7, ARE=HRIEEX .

BIEMBAEXS, HREEHINRNFEE,

WELE dateext A, RRAET—ITHI, EXIXHIEIEHNXHFSE.

6.2.1 Z2fTHE

%s 7EV3.9.0 ZHl, IZFav. . %d. % B, EV3.9.0 RZE, Z¥F %H B,
maxsize 1k YEEXHEANET 1 FFH (104 FF) REBSGENEL @daily) B, #TEERE, ATANANRMNE: k.
N, BIARAIRNFT,
BARPALIRIELE RS RENEEXHFFTNSH, BEEZXTESHNRENER, 81 o

4. i logrotate AR E.
AT HIE logrotate MECE R T IEM, A LUERA U Fap<R#TME:

sudo logrotate --debug /etc/logrotate.d/nebula-graphd.INFO

5.1&17 logrotate,
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https://man7.org/linux/man-pages/man8/logrotate.8.html

RE logrotate BHEHAENEIBEhAIT, BHAIUFEHHITUTSRS, LUIZE#TREIRE:

sudo logrotate -fv /etc/logrotate.d/nebula-graphd.INFO

-fv i f RRGEHBIIT, v RTITENFAGER.
. BEERSRES

HE®IG, 27F /usr/local/nebula/logs B R TEEIFHAIBEESMH, B30 nebula-graphd.INFO. impl.2024-01-04-1704338204 » [RIAHEARNE S

AW{%% 5 ¥\ﬁ' H n_.\—*i '%')\o é H US‘C#F%KEE rotate 12%5"]1EE-J; Eﬂﬂl ﬁ%ﬂilﬂa"] H n_.\fofFo
1§IJ§D , rotate 2 ﬁﬁ{%%%i&iﬁ‘zw 2 /|\ E :u\}‘({q:; é lu\}‘({#%iEL 2 AE—J, Eﬂﬂl F?E—|E|E'J E MBU'-“FO

[test@test Logs]$ LL

-rw-r--r-- 1root root 0 Jan 4 11:18 nebula-graphd.INFO.impl

-rw-r--r-- 1root root 6894 Jan 4 11:16 nebula-graphd.INFO. impl.2024-01-04-1704338204 # XA B ESXHERMET, LbSCEFMIER
-rw-r--r-- 1root root 222 Jan 4 11:18 nebula-graphd.INFO.impl.2024-01-04-1704338287

[test@test Logs]$ LL

-rw-r--r-- 1root root 0 Jan 4 11:18 nebula-graphd.INFO.impl

-rw-r--r-- 1root root 222 Jan 4 11:18 nebula-graphd.INFO. impl.2024-01-04-1704338287

-rw-r--r-- 1root root 222 Jan 4 11:18 nebula-graphd.INFO. impl.2024-01-04-1704338339 # $4E A A0 H A1

MRAPFTEN ST AEXMFHITIRE, AT /etc/logrotate d BRTERSMEEXY, S MEEEXAN—

6.2.1 Z2fTHE

wEE, B

BEX M. fIdn, BRFEEX Meta

BR53 89 INFO B3N B RESTEFD WARNING K5l B E T, AILABIRIE MECE S nebula-metad. INFO FI nebula-metad . WARNING , FHEEAFSBIFMBE

AN,

REEH: 202568848
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7. W

7.1 #18) NebulaGraph s8R
NebulaGraph S35 &M S E MRS MM, ASTRNAREMIS, Il HTTP BOZH.

7.1.1 W AR RS R 1

NebulaGraph &N EIEEIRE =B, PRIAXRXAS () BRFF, 190 nun_queries.sun.600 o RERY NebulaGraph ARSS ZHEBH I5iTHE
It RE, BRI T

B3]l w5 e

TEARATR num_queries BB R TEATY & Mo

it sum BRI 5. HAiZHF SUM. AVG. RATE #1 P 43u#k (P75. P95, P99. P999) ,

FiitEtia] 600 ARSI RIBTESER, RIS 5. 60 . 600 #3600 #), NFIRTRES . RE1 0. &

i 10 DHFIERIE 1 /8T,

7.1.2385F HTTP 35 0 & W Efa R
B

curl -6 "http://<host>:<port>/stats?stats=<metric_name_list> [&format=json]"

IR e

host RSB IP RENE, TUEREERRNERRE R

port BRSSEBAYHTTP 3RO, AIMEREBERATEREXHIRI. BINMERT, Meta RS5IHO 19559, Graph BRSiHAH
19669, Storage BRSS#HM 19779

metric_name_List WIsIEna W, S MERIETAEES () RH.

&format=json BLERLL JSON BRIR(E,

e

1R NebulaGraph fREEBEER2H, FTEHIT docker-compose ps Ti L EBMEIEIRZIMBINIFO, AEBTIZIHEOER,

R TR
34 Graph fRSH, &iI 10 DHEIEREEK.

$ curl -G "http://192.168.8.40:19669/stats?stats=num_queries.sum.600"
num_queries.sum.600=400

EHRZ NS
& Meta BRSSH, &Rt 1 DEEVUOBTIIERMEE 10 2% P99 DBk (1%RIEMIOEY) BITITIER,

$ curl -G "http://192.168.8.40:19559/stats?stats=heartbeat_latency_us.avg.60,heartbeat_latency_us.p99.600"
heartbeat_latency_us.avg.60=281
heartbeat_Llatency_us.p99.600=985
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7.1.2 i@t HTTP i 0 E 38R

EIWEETEIRF L ISON #5 20K [H]
i Storage fREH, =i 10 DEIMEHSEE, HLLISON ERELER,

$curl -G "http://192.168.8.40:19779/stats?stats=num_add_vertices.sum.600&format=json"
[{"value":1,"name":"num_add_vertices.sum.600"}]

B ARSS w B P L TR
TMEEENE N EITERE, RRENZIRSS 8 LAE R EITET.

$curl -6 "http://192.168.8.40:19559/stats"
heartbeat_latency_us.avg.5=304
heartbeat_latency_us.avg.60=308
heartbeat_latency_us.avg.600=299
heartbeat_latency_us.avg.3600=285
heartbeat_latency_us.p75.5=652
heartbeat_latency_us.p75.60=669
heartbeat_latency_us.p75.600=651
heartbeat_latency_us.p75.3600=642
heartbeat_latency_us.p95.5=930
heartbeat_latency_us.p95.60=963
heartbeat_latency_us.p95.600=933
heartbeat_latency_us.p95.3600=929
heartbeat_latency_us.p99.5=986
heartbeat_latency_us.p99.60=1409
heartbeat_Llatency_us.p99.600=989
heartbeat_latency_us.p99.3600=986
num_heartbeats.rate.5=0
num_heartbeats.rate.60=0
num_heartbeats.rate.600=0
num_heartbeats. rate.3600=0
num_heartbeats.sum.5=2
num_heartbeats. sum.60=40
num_heartbeats.sum.600=394
num_heartbeats. sum.3600=2364

A (A P R
Graph RS ZF—RIIETETEMNEITER, WAREZENEEDFHER.

E == [aiE5 R @ TR E ISR N8R, 180 curl -6 "http://192.168.8.40:19559/stats" , IREIZEERALL {space=space_nane} LN B SEE
[B]Z#R, BU0 num_active_queries{space=basketballplayer}.sum.5=0 o

‘&ﬁtion

MEFBEZESIEIEIR, J7E Graph IRSBIEZE XI5 enable_space_level _metrics SERBIEIELN true , BB5H NebulaGraph . EXEBRIFAA
20

= o
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7.1.3 WFETEIRA

Graph

o

num_active_queries

num_active_sessions

num_aggregate_executors

num_auth_failed_sessions_bad_username_password

num_auth_fai led_sessions_out_of_max_al lowed

num_auth_fai led_sessions
num_indexscan_executors

num_ki Lled_queries
num_opened_sessions

num_queries
num_query_errors_Lleader_changes
num_query_errors
num_reclaimed_expired_sessions
num_rpc_sent_to_metad_fai led
num_rpc_sent_to_metad
num_rpc_sent_to_storaged_fai led
num_rpc_sent_to_storaged
num_sentences

num_slow_queries
num_sort_executors
optimizer_latency_us
query_latency_us
slow_query_Llatency_us
num_queries_hit_memory_watermark

resp_part_completeness

WiEA

TERHEIE ORI T,
HEAN: HEEERABRITREDHRERITREMIETH,

SRR RIER T

HEAN: HESCERERNRIEFRREB HISIER.
BIENZEnum_active_sessions.sum.5, 3% 5 AERT 10 MiER, BHHT 30
BAZIEMETZ 20 (10-30) o

B4 (Aggregate) BFHITHEL
ERFZEEHERSRIERMNSIERE,

[RI9iB3T FLAG_OUT_OF_NAX_ALLOWED_CONNECTIONS B¥ S HIIIEE RMAMM ST =,
BREIERMHRIERE,

K513 (IndexScan) BFHITAEL

WERIENEEHE,

RS HEILIMRIERE.

EWRE

Leader TEMS MM T T FHIRAIREL

TR

BRSS U EThEIRA T BN IR &,

Graphd RS %44 Metad B9 RPC iEREMBVE =,

Graphd fR$5 &4 Metad ARS5HI RPC iEREE,

Graphd RE5 %4 Storaged BRZSHY RPC iFRKMEVEE.

Graphd BRE5 %44 Storaged BRZSHI RPC B KE 2,

Graphd ARS#ZEKRENIE D

BT R,

HE (Sort) BEFHITRE

AL 3RBN ERAER A,

TIHERETIE,

18 EIFIERAYIE,

REINFERILRERNSRE,

EBRRINHTEE M, FEE Graph BEREFIRE accept_partial_success /I true o
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commit_log_latency_us
commit_snapshot_latency_us
heartbeat_latency_us
num_heartbeats
num_raft_votes
transfer_Lleader_latency_us
num_agent_heartbeats
agent_heartbeat_latency_us
replicate_log_latency_us
num_send_snapshot
append_log_Llatency_us
append_wal_latency_us
num_grant_votes

num_start_elect

BiEA

Raft #h{ Commit B ERIERETIE,
Raft #1{H Commit IREZHIZERETIE],
DBKIERAYE],

DR

Raft il PR TR E

Raft X #%#% Leader BYEEIRETIE],
AgentHBProcessor i\BERER
AgentHBProcessor 3EIRETE],

Raft £ HEEAZ KT RAIER,
Raft &% RIBZE HthT5 s AR
Raft EfI AT RN T RABER,
Raft 5\ &% WAL BIIER,

Raft $ A EAT AR EL

Raft ZE2REEIRE,
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7.1.3 BRI

Storage
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B

add_edges_latency_us
add_vertices_latency_us
commit_Llog_latency_us
commit_snapshot_latency_us
delete_edges_latency_us
delete_vertices_latency_us
get_neighbors_latency_us
get_dst_by_src_latency_us
num_get_prop
num_get_neighbors_errors
num_get_dst_by_src_errors
get_prop_latency_us
num_edges_deleted
num_edges_inserted
num_raft_votes
num_rpc_sent_to_metad_fai led
num_rpc_sent_to_metad
num_tags_deleted
num_vertices_deleted
num_vertices_inserted
transfer_Lleader_latency_us
Lookup_Llatency_us
num_Lookup_errors
num_scan_vertex
num_scan_vertex_errors
update_edge_latency_us
num_update_vertex
num_update_vertex_errors
kv_get_latency_us
kv_put_Llatency_us
kv_remove_latency_us
num_kv_get_errors
num_kv_get
num_kv_put_errors

num_kv_put

BB

ANINIAAYEER BY i8],

NI R AR B i

Raft #1YH Commit B EAIFER AT,
Raft 1% Commit 1REBAIFERE &,
BRI AVHER B i8]

AR s AV R B i

EINPEEREE,

BT HEIA IR AN R AIEIRBY (8],
GetPropProcessor f{THIRER
GetNeighborsProcessor fi1TH $5HIRER
GetDstBySrcProcessor #11TH IR ER,
GetPropProcessor HTHIZEIREF|E],
pll3E vk 6=

BARILEE,

Raft Y FIRERRE

Storaged AR$5 & %A Metad BRZ5HI RPC iERKRMAIERE,

Storaged AR5 %44 Metad BRSS9 RPC iERE =,

HiIpREY Tag #$52.

fIpREY 2k &,

BRI SRS,

Raft X %% Leader BIFEIRET 8],
LookupProcessor H{THIIEIR B El,
LookupProcessor H11T8Y H FEHIRE.
ScanVertexProcessor FUATHIRE,
ScanVertexProcessor #1178 H $H9 R o
UpdateEdgeProcessor Hi{THIZEIRETE],
UpdateVertexProcessor H11T89 XK,
UpdateVertexProcessor HA1T8 H E5HR 28,
Getprocessor FFEIRET(al,

PutProcessor FYFEIRB{al,
RemoveProcessor FYFERBY al,
GetProcessor HAfTH R EL,
GetProcessor HiT 7%k,

PutProcessor H{THEEREL

PutProcessor HiiT/x %R,
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B
num_kv_remove_errors
num_kv_remove
forward_tranx_latency_us
scan_edge_latency_us
num_scan_edge_errors
num_scan_edge
scan_vertex_latency_us
num_add_edges
num_add_edges_errors
num_add_vertices
num_start_elect
num_add_vertices_errors
num_delete_vertices_errors
append_Llog_latency_us
num_grant_votes
replicate_log_latency_us
num_delete_tags
num_delete_tags_errors
num_de lete_edges
num_delete_edges_errors
num_send_snapshot
update_vertex_latency_us
append_wal_Llatency_us
num_update_edge
delete_tags_latency_us
num_update_edge_errors
num_get_neighbors
num_get_dst_by_src
num_get_prop_errors
num_delete_vertices
num_Lookup

num_sync_data
num_sync_data_errors

sync_data_latency_us

WiEe

RemoveProcessor H1TH %K.
RemoveProcessor HIATR K.
EIIEIR BT,

ScanEdgeProcessor HATHYIER BT al,
ScanEdgeProcessor TS H s8R R ER
ScanEdgeProcessor HUTHI R 2L,
ScanVertexProcessor HTHIIEIR B al,
RINARREL

FRNNIZABY S8 B9REL,

AR RAREL

Raft KT =R
RO HER AR B,

IR =B LH SR BOR ELo

Raft E%I|BEF £ R HER,

Raft %L EMT AR

Raft E4IBEFIA ST SHIER,
% Tag B9REL

fBR Tag B HEEAY R 3L

BillGSul: pES S

ARS8 tH SR BOR ELo
RIXREBRIREL,

UpdateVertexProcessor i1TRIZEIRATE],

Raft 5 N5 WAL BIIER,
UpdateEdgeProcessor $11THIRER.

B Tag RIEERBYIE],

UpdateEdgeProcessor #11TES tH 589 R K

GetNeighborsProcessor ffTHIRER.
GetDstBySrcProcessor HLATHIX 2
GetPropProcessor HTEY H s8R R ER
IR SR R E

LookupProcessor HUiTHIRE,
Storage [E#F Drainer #IBHYXE,
Storage [E]# Drainer {38 A9REL,

Storage [F# Drainer ##BHIZEIRET &l
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P22 A ) B P

7.1.3 LR IR A

e

E=Egs| BEETRS RN, AASETERMARTAN, MNHNETA R, ARAEERE,

28

num_active_queries

num_queries

num_sentences
optimizer_latency_us
query_latency_us

num_s Llow_queries
num_query_errors
num_query_errors_leader_changes
num_ki Lled_queries
num_aggregate_executors
num_sort_executors
num_indexscan_executors
num_auth_fai led_sessions_bad_username_password
num_auth_fai led_sessions
num_opened_sessions
num_queries_hit_memory_watermark
num_reclaimed_expired_sessions
num_rpc_sent_to_metad_fai led
num_rpc_sent_to_metad
num_rpc_sent_to_storaged_fai led
num_rpc_sent_to_storaged

slow_query_Llatency_us

BiEA

HEIEERITHE I,

BRI

Graphd BRS#ZEKRENE D

AL BN ERAEAR BY 18]

EIHERETIE,

BT R,

EIREETRE.

Leader TEMSHHIE T HIREIRE,
WEIENEBHE,

RE (Aggregate) BFHITAYEL

HF (Sort) BEFHITREL

5|13 (IndexScan) BEFHITAIEL
EAFZEEHERSRIERMNSIERE,
BRBIERMHIERE,

BRSSImER T IRIEE.

REINFR LB SRE,

BRSSiHE mhEU AT IR 2 IE 2,

Graphd BR$ %44 Metad 89 RPC iERELMBVE £,
Graphd BRZE5 %44 Metad BRSSHY RPC & RE =,
Graphd iRE5 %4 Storaged BRESHY RPC iERKMATEE,
Graphd BRE5 %44 Storaged ARSI RPC BRI 2,

1EEINIERATE,

&EEH: 202588848
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7.2 RocksDB 4iit4idE

7.2 RocksDB Ziit iz

NebulaGraph 1 RocksDB {EAKEFE, AXTBMNAKENER NebulaGraph #J RocksDB 4tit1E B.
7.2.1 J5H RocksDB

RocksDB ZtitIhRERRIAKH], REh RocksDB £EitIhaE, iR

1. /82X nebula-storaged.conf X --enable_rocksdb_statistics BENA true . ECEINIAXHEB R /use/local/nebula/etc o
2. ERRSEBEEN.

7.2.2 #B{ RocksDB %iit{= 4

=5

AR LUERFERS PR E HTTP BRSSRREVA T LEMAIHES, BXFEHRE JSON AR
- FEZRIHER.

- FEEFENER.

7.2.3 R~

fERALIT < IREXFIE RocksDB FitHE R

ESH
curl -L "http://${storage_ip}:${port}/rocksdb_stats"

f5Ign:

curl -L "http://172.28.2.1:19779/rocksdb_stats"

rocksdb.blobdb.blob.file.bytes.read=0
rocksdb.blobdb.blob.file.bytes.written=0
rocksdb.blobdb.blob.file.bytes.synced=0

fEFALLT L IRENER S RocksDB SitHE R
curl -L "http://${storage_ip}:${port}/rocksdb_stats?stats=${stats_name}"
BIENER LA T IBERIFREY rocksdb.bytes.read F rocksdb.block.cache.add IS Bo

curl -L "http://172.28.2.1:19779/rocksdb_stats?stats=rocksdb.bytes.read,rocksdb.block.cache.add"

rocksdb.block.cache.add=14
rocksdb.bytes.read=1632

fEALI T LIRENER S JSON #&3UHY RocksDB itz 2

curl -L "http://${storage_ip}:${port}/rocksdb_stats?stats=${stats_name}&format=json"

BIan{ERE LA R IBAIFREY rocksdb.bytes.read &1 rocksdb.block.cache.add B94E11HE B FHiR[E] JSON IR T EIRE

curl -L "http://172.28.2.1:19779/rocksdb_stats?stats=rocksdb.bytes.read,rocksdb.block.cache.add&format=json"

[
{
"rocksdb.block.cache.add": 1
b
{
"rocksdb.bytes.read": 160
}
]

=8 20258848
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8. HEE &

8.1 JUEAAY

8.1.1 Bk
SR TRRIEMSERERR, MTSEIIAEES,

YHEPIHEEET NebulaGraph Bf, NebulaGraph 22— %%, RIEREFEERNESMHESR, URABTEMNWIE, MBI MR
}-_LIO

2R B 3k
S HIITRIETERSBAMFMERFAE. MBEEE, HAP 2GR NebulaGraph BY, #1755 5KIE,
J& FAZA L B (3 B E
1. 4RAEECE M4 nebula-graphd.conf (ERINB R Jusr/local/nebula/etc/) , GBS

+ --enable_authorize : REBRASZMEIE, TIEE: true. falseo

e

- BOABERT, SHRIETRERXEAN, BRBILUER root AR BMEREEEREE] NebulaGraph .
- FREMRIERE, BIAK God AEMKSH root , A nebula , AEIFEESL o

+ --failed_login_attempts : BIEW, BEFINHFMZEE. B Graph TRAFESRNEIRZIRIIRE, B ZREey, KRSWHiE, NREZ1
Graph T5s, AFRREA Has © "#o
+ --password_lock_time_in_secs : PIEI, FBEFNHRMNZEH. ZRBNBIRZLE, WHKBIENTE, B0 7,

2. &2 NebulaGraph RS,

REEH: 202568848
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8.1.2 HEH

8.1.2 A&
FAP &122 NebulaGraph Aa2 4R R A SUERBULBRED S, ASTISN B P BIBRIAEEIE &,

Eay=! &, BRRECHAECIENAF 7 8% NebulaGraph, MEEEERLATTHRFEINATZAFEEN o

e

- BAERT, BHRIETRER XA, BFRILUER root BF RFEEEIERE NebulaGraph .
- EHIRE, MNEIBFREEEMERTEEN.

B ( CREATE USER )
4T CREATE USER IBEI AT LABIEHHY NebulaGraph B, Ha1{ God AR (B root FIF) BESEHIT CREATE USER iBH,
- BE
CREATE USER [IF NOT EXISTS] <user_name> [WITH PASSWORD '<password>'];

+ IF NOT EXISTS : KNS RIBMAR BRSHEE, REAEFEEN, A2t MAF.

+ user_name : fFRIEMNAF &, KERZHN 16 MF.

+ password : AP BXMNMEE, RABBATFRS (') . KERZHN241MFR,

. ffl

nebula> CREATE USER userl WITH PASSWORD 'nebula';
nebula> SHOW USERS;

| "root" |
| "user1l" |

AL ( GRANT ROLE )

1T GRANT ROLE BRI LIRS EEEEINABE A BNRIZTAF. Hai¥ God AEAFH Admin AEAFBETIT GRANT ROLE iE4), ABIPRATM
B, BEER o

< EE

GRANT ROLE <role_type> ON <space_name> TO <user_name>;

- Tl

nebula> GRANT ROLE USER ON basketballplayer TO userl;
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8.1.2 HEH

HEH A AR ( REVOKE ROLE )
1T REVOKE ROLE BAIA] LU P IViEEEZ BN E A ENIR. Hai¥ God BEEAFF Admin B &P EETSHIT REVOKE ROLE BHE, AEINRAIN

Be, E5R o
- iBE

REVOKE ROLE <role_type> ON <space_name> FROM <user_name>;

- Tl

nebula> REVOKE ROLE USER ON basketballplayer FROM userl;

BEEH TR ( DESCRIBE USER )

e

$H4T DESCRIBE USER BRI ] U EFIEE AP HNAEBNRE .

< B

DESCRIBE USER <user_name>;
DESC USER <user_name>;

« wfl
nebula> DESCRIBE USER userl
R R e BT +
| role | space
[ —— Hroocooccosooooooooooo +
| "ADMIN" | "basketballplayer"
R R e BT +

BEEREZS A FABR ( SHOW ROLES )
AT sHow ROLES IBAIAUBEIEEZENMIFAER, (B root AN FIXM A EMIRAES.

< B

SHOW ROLES IN <space_name>;

- Tl

nebula> SHOW ROLES IN basketballplayer
Sommmmoses = +

| Account | Role Type |
R R ettt +

| "userl" | "ADMIN' |
e S +

BB P25 ( CHANGE PASSWORD )

AT CHANGE PASSHORD IBA) ] LUMER A P 1Y, (BT EERAEIRZBAFHERL,

< IBE

CHANGE PASSWORD <user_name> FROM '<old_password>' TO '<new_password>";

« wf

nebula> CHANGE PASSWORD userl FROM 'nebula' TO 'nebulal23';
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8.1.2 f&EH

&2 F P 25HS  ( ALTER USER )
AT ALTER USER IBEIRTLUMEERAF S, BEEAEERMEIRZE, H5iX God BEAF (BN root AF) BEAEHIT ALTER USER B4,
- BE

ALTER USER <user_name> WITH PASSWORD '<password>';

. wfl

nebula> ALTER USER user2 WITH PASSWORD 'change_password';
nebula> SHOW USERS;

| "root" |
| "user1" |
| "user2" |

BRI 7 ( DROP USER )

47 DROP USER IBEIA] LAMMBRAE o HE1{Y God MM FAETSH1T DROP USER B A,

e

MERAR A= Bk ZAF Ha=iE, MENRNDESFAZIERE.

< IBE

DROP USER [IF EXISTS] <user_name>;

+ wfl

nebula> DROP USER userl;

EEH %% ( SHoW USERS )

AT SHow USERS BRI IUEEAF YR, HalX God BB EEREAIT SHOW USERS B,

< IEE

SHOW USERS;

+

nebula> SHOW USERS;

E —— occcoococaoonooos +
| Account | IP Whitelist |
fpommmmme e +
| "root" |
| "user1" | "" |
| "user2" | "192.168.10.10" |
fpommmmme e +

REEH: 202568848
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8.1.3 NEMERR

8.1.3 WE M TR
FrBfE, ME—EEXURNES. BRTUEAGHTRE , MTOSEIU AR
MEMAE

NebulaGraph RET ZH e, HAENT:
+ God
- MRRENRAE, HEFERENIIR. HEMUF Linux 8 root F1 Windows HBY administrator o

- Meta BRSS¥IIA1KEY, =BHEIE God AERAF root , ZHFH nebula o

&Dtion

TEMBHERS root AP HERD, RIERERL.

* 1E nebula-graphd.conf XfH (BRIAB R /usr/local/nebula/etc/ ) , 2 --enable_authorize 73 true AY:
s —PMEEREE 1 God AEARF, ZAFPAIUBEEEAMEESIE,
© RZFFFoEIN God A, REEEAEIA God BB root .

+ Admin
- MR EZ(EEE Schema 1 data AR,

* ATLUSSRABIE = ER A H A A o

&;ﬁtion

REERIET ADMIN RAN A ELEMAR.

- DBA
- WRAIEIZE1HBE Schema # data B9 SR,
© TEBIRARE = BRI A EMmBE R

+ User
- MR EZEAE Schema KR iFEAFR,
- IR EZEAE data BIIEBR.

+ Guest

- WIPRARIEZ E#88 Schema # data B RiEAVR,

e

- AXFETEEAR, REFARANAERR,
- —PRAPE-TETERRERE - RENR. BRNEFIEER o
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8.1.3 WEAEIIR

F AR
ZRENHITRIT,

R God Admin DBA User Guest LEESEE)

Read Y Y Y Y Y USE . DESCRIBE SPACE

space

Read Y Y Y Y Y DESCRIBE TAG . DESCRIBE EDGE . DESCRIBE TAG INDEX . DESCRIBE

schema EDGE INDEX

Write Y Y Y CREATE TAG « ALTER TAG . CREATE EDGE . ALTER EDGE . DROP TAG «

schema DELETE TAG . DROP EDGE . CREATE TAG INDEX . CREATE EDGE INDEX .
DROP TAG INDEX . DROP EDGE INDEX

Write user Y CREATE USER . DROP USER . ALTER USER

Write role Y Y GRANT . REVOKE

Read data Y Y Y Y Y GO. SET. PIPE. MATCH. ASSIGNMENT . LOOKUP . VIELD .
ORDER BY  FETCH VERTICES . Find. FETCH EDGES . FIND PATH .
LIMIT . GROUP BY . RETURN

Write data Y Y Y Y INSERT VERTEX . UPDATE VERTEX . INSERT EDGE  UPDATE EDGE .
DELETE VERTEX . DELETE EDGES . DELETE TAG

Show Y Y Y Y Y SHOW .  CHANGE PASSWORD

operations

Job Y Y Y Y SUBMIT JOB COMPACT . SUBMIT JOB FLUSH . SUBMIT JOB STATS .
STOP JOB . RECOVER JOB. BUILD TAG INDEX . BUILD EDGE INDEX .
INGEST «  DOWNLOAD

Write Y CREATE SPACE  DROP SPACE . CREATE SNAPSHOT . DROP SNAPSHOT

space BALANCE .  CONFIG

‘&‘Dtion

Show operations N4 1E, RARTEBENRAMIT. FI40 sHow SPACES , ENABEA LT, BRRLEREIESNRANETE, 2E God AEATLL
1T SHOW USERS F] SHOW SNAPSHOTS iE4].

RIGEH: 202558848
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8.2 SSL fn%

8.2 SSL jn#

NebulaGraph ZHE&EF . Graph fRSS. Meta AlRS3#0 Storage ARSS 2 iE13#4T SSL M (E4H, AXNMBINAIRE SSL N,

8.2.1 I EEFEI

FFE SSLMME SR mEEE.

8.2.2 ZHUH

B FINME BiEA

cert_path - PEM IEBHIER R,

key_path - BERIEPHEREZ,

password_path - ER SN AIEBIER R,

ca_path - ZEME CATERHRIER R,

enable_ssl false EEFRE SSLmE,

enable_graph_ssl false B ENE Graph BRSS EFF/E SSL IR%,

enable_meta_ssl false BEIXIE Meta ARSS EFF /B SSL 0%,
8.2.3 IE P

AT ER SSLINZE, #9E SSLIEPR. NebulaGraph ZiFmHIEFHET:

- BERIEBRER
FETHESRIEE. FERBEMEBREE, EXNNOGEEXHRIZE cert_path . key_path F password_path o

« CABRIEPIREL
FEEINENIM (Certificate Authority) ERIEERIER. BERIBMZRE, TEXMNAEEESHFRIZE cert_path . key_path F ca_path o

8.2.4 N KM

NebulaGraph =M%,

- XEPFiR. Graph fRZ5. Meta BRSSHI Storage ARSS Z BRI EIEIEINZE.

FEBEEH nebula-graphd.conf . nebula-metad.conf F nebula-storaged.conf BRE XM, I&E enable_ssl = true o

- JEF I Graph AL 2 BRI AR,

BERTEELEER—MIBNA, (XIMFR Graph lRSHRO, EAEMARS AILUETREMERE, TEME. FEIELL nebula-graphd. conf 2
BN, 1]E enable_graph_ssl = true o

- XEEED Meta ARSSABR AV HIEIEIIE,

EATF A meta [REEFHBERZBNER. FEEDN nebula-graphd.conf « nebula-metad. conf 1 nebula-storaged.conf ECE X4, 1&E enable_meta_ssl =
true o
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8.2.5 M7=

8.2.5 fi 5 =X

1 WINEREA I 2R
2. EN MR E X AFREINE PR EN R E.,
BINERBEERIESR, HXWEFIR. Graph BRS5. Meta fRS5F1 Storage ARSS Z BIRVEURFHEITINE, FEN=MREXHHHITHOTIRE:

--cert_path=xxxxxx
--key_path=xxxxx
--password_path=xxxxxx
--enable_ssl=true

3. BEFPIRREREEREFHRMZEEN CA. THIRIBIESR o

&EEH: 20258848
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https://github.com/vesoft-inc/nebula/blob/release-3.6/tests/nebula-test-run.py

9. & 5L

9.1 NebulaGraph BR (¥ X ki)

9.1.1 T4 /& Backup&Restore

Backup&Restore (f&#F BR) B—m@<1TRE (CL) TH, AJUEEI&H NebulaGraph WEIZEIEIE, REBEIEMHFME IR,

TRE
- —RIRERHMIME LR,
© IR TUTEOXHRELE:
- ASHUEEER (SSD K HDD) , BIURIEMAIFERER,
- RATSHIRREFRE (Amazon S3) =EERSEO, FIWN: FE=XZREME (Alibaba Cloud 0SS) « MinlO. Ceph RGW %,
- TEHEHFHIREEA NebulaGraph &2,
(SRBMETHEE) ZIFEMEEETEEUE.

PR

* NebulaGraph FRZAEFER v3.x.

- BIBE ML EEN, FTHLEEMD.

- Listener N A L&Y, BeXRI I BARZHFED.

- MRENEBIEMEE, SONXEERIRETETRSBNIMIREZER, WA UERIER NFS XHRS, UESEHHIBERIIFTREN
+

- BIPBEITEIREEIME RIRER, THERSERINE, FHHEEM Storage FHIMER IP BF—H. ERIEEETEIEERERTPERFERTIE,

- BUB&MIEIEP, FIEESEFH DDL A1 DML BB SMEE, BITENELSRIEHH#TIENE, FER22E5 8.

- BB EHAIaE — R ERSSEEL,

© REFEDBIEM NebulaGraph E£EfH{FHH BR.

WA BR

AILURIRINT SR (ER BR:

E%,
>\§R_~1

(353 347%)

&EEH: 20258848
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https://www.bilibili.com/video/av851858570

9.1.2 %% BR

TN BENEBEFRTH BR T3,

LB

9.1.2 %% BR

{5/ BR TE&RXBFIRE NebulaGraph BY, FER% NebulaGraph Agent RS, Agent REHTEENBH—TIF#HIE, BTREE NebulaGraph
BREF L5, FTHEM . BR TEM Agent EHFNREAIN T,

AR FEA
NebulaGraph BR #tXhR Agent
3.5.x~3.6.0 3.6.0 3.6.x~3.7.0
3.3.0~3.4.x 3.3.0 0.2.0~3.4.0
3.0.x~3.2.x 0.6.1 0.1.0~0.2.0

%% BR

{68 FH b SO e

1. & BR,

wget https://github.com/vesoft-inc/nebula-br/releases/download/v3.6.0/br-3.6.0-Linux-amd64

2B BRI br o
sudo myv br-3.6.0- Linux-andé4 br
3. #2F BR HITINAR,
sudo chnod +x br
4. 817 . /br version &F& BR 4,

[nebula-br]$ ./br version
Nebula Backup And Restore Utility Tool,V-3.6.0

b
oH
)
i
P
P

e
H
&

IR % % BR AT, AETIENT:
% Go 1.14.x SEHARES,

z
« T4 make,

1. 52f% nebula-br FEEN 280

git clone https://github.com/vesoft-inc/nebula-br.git

2. i&)\ br Eio

cd nebula-br

3. 45E BR,

make

P A LESSITIN bin/br version , dIRREIUTAR,

AR IR
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https://github.com/golang/go

9.1.2 %% BR

[nebula-br]$ bin/br version
Nebu laGraph Backup And Restore Uti Lity Tool,V-3.6.0

%45 Agent
NebulaGraph Agent AZ#HIFE N FES MIEMNLEERP, BT RPC MY BR TEIEMHARS.
EEaNER, HITUTRE:
1. & Agent.
wget https://github. con/vesoft- inc/nebula-agent/releases/downLoad/v3.7.0/agent-3.7.0-Linux-ands4
2. 182 Agent R HFRJT agent o

sudo mv agent-3.7.0-linux-amd64 agent

3. $5F Agent ATHITIUR.

sudo chmod +x agent

4. FITA T a0 /B5h Agent.

e

JBE) Agent Hil, HRRERBNEETH Meta iR, HE Agent EXIRZ NebulaGraph BRS B RA&H B RAIES R,

sudo nohup ./agent --agent="<agent_node_ip>:8888" --meta="<metad_node_ip>:9559" > nebula_agent.log 2>&1 &

--agent : Agent PTEAN2RHY IP AN A IRIIR o
--meta : EEEFHE— Meta ARSSFRTENLERAY IP #uttAN AR IH o

+ --ratelimit @ BIEIR, PR&IXH EEFITHIRE, HLEFRESHSHEMRSAIH, 24I: Bytes.
fgn:

sudo nohup ./agent --agent="192.168.8.129:8888" --meta="192.168.8.129:9559" --ratelimit=1048576 > nebula_agent.log 2>&1 &

&Tjtion

--agent ELERY IP it FRE i Meta # Storage BRSZAUMIMAR TUMRIS—2L, BNEREFESS IP ik, &N Agent BiERH.

5. EERSHES Agent BB TR,

nebula> SHOW HOSTS AGENT;

T R e fpmmconmcos e fpmmconmcos +
| Host | Port | Status | Role | Git Info Sha | Version

| S — T —— | — [ T [ +
| "192.168.8.129" | 8888 | "ONLINE" | "AGENT" | "96646b8" |

I Hommeee e fpmmconmcos e fpmmconmcos +

w5 LR
45 F5 E_LIST_CLUSTER_NO_AGENT_FAILURE
WNSRIRVETAZARIB L E_LIST_CLUSTER_NO_AGENT_FAILURE $8iR, RIRERET Agent BRZ&EEEITE Agent BRESEEHIEME Meta BRS. B FTHIT SHow

HOSTS AGENT EEEEE EFrE T MmN Agent IRSBHVIRE, LUBPRSERA oFFLINE BIRTIEM Agent 5k, REHEBEH Agent BRSZS ISR --neta
SRR EIEH.

RGEH: 2025F8H4H
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9.1.3 £ BR & ¥R

9.1.3{%/ BR &1 EdE

BRIhRE BR TR, AIUENBIETREINEE, X ANAER BR &H %R,

i
HEEREHHNE NN LETT Agento

« Ik NebulaGraph RSB IETEiE1TH,

© MNRERMRFED M, FEE Meta [RS8, Storage ARS5857 BR 13 LEIZEMNBZERNEN AR, HCRENKR, FNFERIIKS
WizBREENIR.

\ﬁrning

EEFIFER, BITENABFIE NFS (Network File System) TEi#IR&EEEE Meta 5588, Storage ARS32541 BR #1285 EHTAHIE (D, REGER
Alibaba Cloud OSS. Amazon S3 #{TiZiE& . TN HFEEI AN AME LR, BAFHFEXERNXHEHIIEEER, SSBEIRTRM
Rihnm, B%EE, BHEL o

BIESR

£ BRTEMRERET (RFZENBABRER /bin/dr) BITUTRSHBENEHHITLES MR

e

HBRENFIREET.

$./br backup full --meta <ip_address> --storage <storage_path>

f5Ign:

+ BT T3 meta FRSZAVHIIEST 192.168.8.129:9559 HIEENERFFH T ERINIRIE, HERMXHRFERIZAHAY /home/nebula/backup/ B&IE T

‘&btion

WMRESZ metad ik, AJLUEAERER—,

&Tjtion

BHIREARMET, RINREH leader metad IR, FELLHEZ D metad TR, BEFIRREHDEHN leader metad B R (B&1EA <storage_path>/
meta ) FEMFHEEEA follower meatd T S B W E Ro

$ ./br backup full --meta "192.168.8.129:9559" --storage "local:///home/nebula/backup/"
« BITUU T3 meta ARSSAIRINEDD 192.168.8.129:9550 EEPMERBEHITLBEMNIRME, HIEEMXHREFINRD 3 NI RTFMEIRS br-test 1@

FBY backup Ho

$ . /br backup full --meta "192.168.8.129:9559" --s3.endpoint "http://192.168.8.129:9000" --storage="s3://br-test/backup/" --s3.access_key=minioadmin --s3.secret_key=minioadmin --s3.region=default
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9.1.3 ffif BR &R

U5t e SRR S,

S b3 6=t =8 ZAE WA
W
-h , --help - B % EEE,
--debug - = EEEZHEER.
--log string = "br. log" BERE,
--meta string = meta BRSSHIHUERIIR O S,
--spaces stringArray & x (RIETHEE) BEESMHNETREIZF, REEFEHAMEETIE,
EE S MBI, AEN --spaces nba_01 --spaces nba_02 o
--storage string = % BR &M EIBEFMEME, KL <Schema>://<PATH-
Schema: B[EERN local M 53, EFESIBY, FEEE
s3.access_key « s3.endpoint . s3.region #l s3.secret_key o
PATH: 7ZEUERIEREZ,
- string & % BFRAR.
s3.access_key
--s3.endpoint string =& x S3 35MRSZSEIIARIEZEY URL, 87E http 3¢ https.
--s3.region string B BARFOFRTEIEAIE,
- string ES AFPRAFNESEFHEMARKIESEFRHBNEH, BARD.
s3.secret_key
Tt
EINXMHERE, FILUFERA BR &M XHIEIBME S NebulaGraph 1, BIXIE(E, HENR o

REEH: 202568848
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9.1.4 {8/ BR WKELIE

WNSR(ERA BR &173 T NebulaGraph B9#E, AJLUBS &N XEHITHREME. X MAMNMEL S0 IRESE.

&;ﬁtion

MERTHING, BinER EEANMIESRNEE, ARBRASMHEPHRE. BIURAIE N BrEs LH%E.

&\Tjtion

HIEIRE REBLHT.

g AR
HIEEHPHNE N TN LETT Agento
- FINE B BREFEEIIFRESIEN NebulaGraph &8,
- HINERMIRINE—5, BIREEABIREHNINHE—R, B PENBIEXGREESF—

-419/771 -
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9.1.4 /] BR k&£

BIESR

£ BRTEMRERET (RFLEMNBINBER /bin/br) , FTERUATERE

-420/771 - 2023 Vesoft Inc.



1, BRRLER U THLFIHRBEHES:

§./br show --storage <storage_path>

9.1.4 /] BR kE#dE

g0, ATLUER LTS FIHIEZSM /home/nebula/backup EERAMIEHDEIER.

$ . /br show --storage "local:///home/nebula/backup”
S froocoocosooonoooooooo S S Hroooooooooooo +
| FULL BACKUP | ALL SPACES |
Fom e et L e e ettt S ittt +

| NAME | CREATETINE |

SPACES

|true  |true

|BACKUP 2022_02_11_08_26_43 \2022 02-11 08 26: 47\basketbaleLayer foesa|true  |[true

o T e R +

HEAUTHRLTIHERS s3 VBN RIFMHEIRSS br-test #8 T backup FHIEMHIIES.

$ ./br show --s3.endpoint "http://192.168.8.129:9000" --

U5 e SRIER S,

7

-h,-help
--debug
--log

--storage

s3.access_key
--s3.endpoint

--s3.region

s3.secret_key

2. AR AILMER I T ar S RE SR

$ ./br restore full --meta <ip_address> --

HIERR BEY
_ =
=
_ =
[=]
string &
string =
string S
string &
string &
string S

storage <storage_path> --

storage="s3://br-test/backup/" --

BIME

"br.log

name <backup_name>

s3.access_key=minioadmin --s3.secret_key=minioadmin --s3.region=default

BEREZ.
BR & #IEFEIE, KA. <Schema>://<PATH>

Schema: AIE(EA local M s3, EF 3 BY, FEIEE s3.access_key «

s3.endpoint « s3.region Fl s3.secret_key o

PATH: TFEIERERR,
BFRREAF,

S3 MRS HIIAIRNEZ BT URL, FEE http 3 https.
BUBPOFRTEYIRLE.

AFRBTREEEFTRMNARDIIERFIRNER, SRS,

g0, ATLUERLITERS, FE2H /home/nebula/backup/ B&IERFRAVEIEIME I/ meta #3EHT 192.168.8.129:9559 EEB¥H

$ ./br restore full --meta "192.168.8.129:9559" --storage "local:///home/nebula/backup/"

HEFRUTHS, FHS 3 NI RFMHEIRS br-test HTHY backup BIE, TREZ meta ARSSAIHINES 192.168.8.129:9559 BIEEEFH,

$./brrestore full --meta "192.168.8.129:9559" --s3.endpoint "http://192.168.8.129:9000"

name BACKUP_2021_12_08_18_38_08

MRREIITER, RRMIEELMERL.

Restore succeed.

&Tjtion

--storage="s3://br-test/backup/" --s3.access_key=minioadmin -

-name BACKUP_2021_12_08_18_38_08

WRAPFERNIPMENER TR, EMEREEFEMERM add host EHFTEEFHR Storage 4l

-421/771 -
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U5 S BIEX S
B

-h,-help
--debug
--log
--meta
--name

--storage

s3.access_key
--s3.endpoint

--s3.region

s3.secret_key

3. MRFEEDEELIUER
PEYIRED X

$ ./br cleanup --meta <ip_addr
NIl aed: N EE S8 5

28

-h,-help
--debug
--log
--meta
--nanme

--storage

s3.access_key
--s3.endpoint

--s3.region

s3.secret_key

o

HiERs

string
string
string

string

string

string
string

string

iR, BPAIERUTHLEEIRIN XA, Zw

ess> --storage <storage_path>

o

HhiERn

string
string
string

string

string

string
string

string

P IAE
™

i B

= %

S "br.log"
= %

= %

= %

= %

a~

[=]

a~

=

73=

=

iz

iz

o

il

il

Jalil

7|

17

7|

--name <backup_name>

% IME

9.1.4 /] BR kE#dE

BiEA

EEHEY.
BEESHEER.
= FEEN

meta fRSHIHIUERIIRO S
EHINEF.
BR B EUBTEMENIE, LA <Schema>://<PATH>

Schema: AEEA local F s3, HEIF 3B, FEIETE s3.access_key «

s3.endpoint « s3.region #0 s3.secret_key o

PATH: TEEMIEERR,

BFRRARF.

S3 XIMRSSBIIAIRNIEE R A URL, 1B http 5% https.

R OFRTEIRIE,

AFBTFNEEEFHRMARBIFER FARNEN, SARE.

BERE.

meta BRS MIMBALAN IR S

EHEF.

BR EHUBEMEME, M. <Schema>://<PATH>

SRBEERMINBFEPIXM, FRAF BRI LUER %G BIEINDEE

Schema: BIEEN local # s3, #EIF 3B, FTEIETE s3.access_key «

s3.endpoint « s3.region ] s3.secret_key o

PATH: ZFEUERKR.

BFIRRAR.

S3 HMRSSEYIAIENIHZ Y URL, 57 http 8¢ httpse

AR OFRTEIR(IE,

BFBTFNEESFHRMARBIEER FARNEN, BARE.

REEH: 20258848
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9.2 EHIRIK

9.2 EHLR

NebulaGraph f2fitRE2 (snapshot) Ihig, ATFRFEELFIINERMNBIERT, SHMBIEERIORSEN, JLUBTRBRE HIE,

9.2.1 Rt &M
NebulaGraph £ THREBRIAS XN, LB AIF P #RAE 15 P IR BB TH AL,

MREMINEHE, X God AEAFEUEARRINE. XTFARBHHA, FEL

9.2.2 JEEHI
s RREMRETHE, BINIZIGERE, FIU07E add host « drop host « create space . drop space . balance FRIEZ S,
« AL FEEIUREIERKMAVIREBLEER S, FEFohfibz.
© FEFHEHRRBEREFRRZ,

9.2.3 B R

BB CREATE SNAPSHOT AJ LABUREEEF LFIATEImAYIRMR. RZHFrelRFATEEITEIRVIRR, F32FrtlRisEE=EAYIRR.

e

MRRIBERKRY, ESERXMPFATHIRE, AEEMCRRE,

nebula> CREATE SNAPSHOT;

9.2.4 EERM

B8 SHOW SNAPSHOTS AJ LA B EEEFHRIFR A IREE,

nebula> SHOW SNAPSHOTS;

SEORBINT:
2 5 BE
Name IREBEFR, BIZR/D SNAPSHOT , RZNXMHFAIRIESH, EERARERCIEMNETES (UTCBYE) .
Status IREBIRZS, VALID TRARIRERERY, INVALID FRNIREBTERo
Hosts BIEEIREBBIFRE Storage ARS323MI IP (HEMNB) ik,
PRIE RS

REBIRTZETE Meta F0 Storage BLE X data_path BEISERIEREH, CIFEIREBEY, £ leader Meta BRSHIFAE Storage RSHVEIRFHEEFEPIRINE

AT REEMRBFAERE, AJUTEHIRFMERRZNER Linux 8% findo f5I40:

$cd /usr/local/yueshu-graph-master/data
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9.2.5 HIFRL AR
#5<% DROP SNAPSHOT BT LUMMBRIEEBTIRER, BEER:

DROP SNAPSHOT <snapshot_name>;

NI

e fomccomc=s dpm=commcosecscoscon +
| Name | Status | Hosts |
NN | S N +
| "SNAPSHOT_2021_03_09_09_10_52" | "VALID" | "127.0.0.1:9779" |
e fomccomcs e +

9.2.5 fHFRELIR

e

MpRRE— MRS, 2% checkpoints B R—iCMibRo

9.2.6 & PR

ﬁrning

MERIBEGER, MRRBPEDHE=ERBIBR FAITT 0RoP SPACE 121F) , BAZETEEERTEME,

YEiKREMERRS S, FEFoHEINRBXAEINMEX AR, WaJLiEd shell HA#1TiE(E, KIMBEINT:

1. BIEERERfE, R7E leader Meta BRSZFFRE Storage ARSZSIVREEE RMAER checkpoints BR, RFEIEAIRE,

WA HG), H7F7E 2 METEN, eI

HYIRER > BURTETE /usr/local/nebula/data/meta/nebula/0/checkpoints « /usr/local/nebula/data/storage/nebula/3/checkpoints 1 /usr/local/nebula/data/storage/

nebula/4/checkpoints Ho

$ Ls /usr/local/nebula/data/meta/nebula/0/checkpoints/

2. SHERAFTERIREBINEN, AP AT SERNERIRE,

EZAIM data Fwal , AREREEANF,

BERERRISIHEEK data Fl wal DRFENEIZEN ERE R (F checkpoints F4Rk) , &

\ﬁrning

MR & Meta IRSSEIE, SHIMERK,

EERMNEESFE Meta [RSH data Ml wal BR, RAEFEEEREEELE Meta IRSELL leader MIER, MNRAEZRFIE Meta RS, Y leader £

&EEH: 202588848
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10. F# 51

10. A2 51FF%

10.1 fA M

FATATLURRES 1L NebulaGraph B Storage BRE LIS E#39%T, IFRBIES N Storage 1201597,

e

HiRl ERBES R =i,

AEERRRANE AR BRI T.

EE BiEA
SUBMIT JOB BALANCE LEADER BIESHE S HEESEHA leader, ZHMLRIREES ID (job_id) »

BE. Flb. ERES, BERFLEE

REEH: 202568840
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11. S A55H

11. A5 5H

11.1 S ASH T EMfut
11L.1L1BATA

B&MAAILUEEIES ANebulaGraph master:

- &M SN AUSALEEEIFH nGQL X, EaLEFTNHEEES,

- f£A D AL R FANENZA CSV X, BAERE,

- &M D RABNS CSV XX, KINEERE], BARE. EETIZEFHEURNGSR,

- A : M Neodj. Hive. MySQL EZMEDHINTN, FTEH Spark &8, EETHZHREBIEU LTS,
- &R / BE APl XA RHRERS D ERIGRER Spark/Flink EZRRHEY AP

- £ D REEFNARSN, BEE—EHENIRMES.

TEGH T LSRN

complexity Java spark-connector
Python flink-connector

higher C++

Go

Exchange
Importer
Studio
low Console
fast faster speed

1112 5HTH

- fEH / BE APl XHARFERS D EMRERAER Spark/Flink E 23R EH AP,
- 5 Exchange SHINEEIUBSHE CSV XHHA— M ETIE (ZFFARE NebulaGraph &£8%) .

® .
—.erpriseonly

i1V hR Exchange IRt thIhEE. B, & 0
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https://docs-cdn.nebula-graph.com.cn/figures/write-choice.png
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11.1.2 ST A

=&EEH: 202568H4H
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11.2 NebulaGraph Importer

11.2 NebulaGraph Importer

NebulaGraph Importer ({&#F Importer) 2—k NebulaGraph B9 CSV XHENSANTE, aILUREFHLE SN STEERIRM CSV IR, EXHF

HEEMAMIPRIZIE

11.2.1 ThRe

- TRLHMEIRIR, B4, S3. 0SS. HDFS. FTP. SFTP. GCS,

© XS CSV A VIR, BIXHRAIUEE ST Tag. £ Edge type SiE —FH B SRR,
- SRR EEE R E.

- FEHEIRMF, SESA. B Bk

© XFEREZS D Graph BRSEHITTRNH BhS i #IE,.

- XRKNEEE. il

- IRSHERTHRIMER, SESANE. SABIE. FIHEEXIFHTENE Console HHEH,
« 2¥F SSLNZE.

11.2.2 i
- RERE: AESERAFENEEE, RES ALK,

- RUETHE: BIECEF R LKA CSV XA IR RIE T,

11.2.3 jRAGRE T

NebulaGraph Importer hgZ<#1 NebulaGraph RZHIRRAS I M % R0 Fo

NebulaGraph k7 NebulaGraph Importer irzs
3.X.X 3.XXe 4.XX
2.X.X 2.XXe 3.XX

e

Importer 4.0.0 % Importer #1737 &1, 48EEEI TR, BREXHTRSIBRE, BIUFERHIR Importer,

11.2.4 EHi

11.2.5 gt

7E{EF8 NebulaGraph Importer Z &, i5H#1R:

+ BEPE NebulaGraph fRS. HEARWT:

+ NebulaGraph HE I Schema, GEE=IE. Tag #l Edge type, HEIBEITSEK nanager .hooks.before. statements & &,

-428/771 -
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https://github.com/vesoft-inc/nebula-importer/releases/tag/v4.1.0

11.2.6 B{EAIR
il csv i

HEEIFHFSAD CSV XHHECE YAML X fF, BElR]{EA4T AR NebulaGraph #t 2SR,

11.2.6 #IEPER

e

YAML BB X AR BRES I T XAy = S i,

N BT

1. 1 Release TUE FEHFMLETHGIE, FHRMARITNR,

e

f5F8 RPM/DEB B & ZERISI A ER R /usr/bin/nebula-importer o

2. £ nebula-importer WREBRT, FITUTHLENIIE.

$ ./<binary_file_name> --config <yaml_config_file_path>

TR YR 21T
RIFRIDEEIE Golang IR, FIEESM Golang MM E,

1. RfECE,

$gitclone -brelease-4.1 https://github.com/vesoft-inc/nebula-importer.git

e

BREAERNDZ. RRENZH rpc REL,

2. #NB R nebula-importer o

$ cd nebula- importer

3. fwiFR.

$make bui Ld

4. FHESNEIE,

$./bin/nebula-importer --config<yaml_config_file_path>

Docker 77Uz T

{5 Docker BILARRIEZA IR EE Go IBS IR, RFEEHEN NebulaGraph Importer B3 (5, FHIGAMECE ST CSV B HHiEH 2

W

$ docker pull vesoft/nebula-importer:<version>
$ docker run --rm -ti \
--network=host \
-v<config_file>:<config_file>\
-v<data_dir>:<data_dir>\

-429/771 -
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11.2.7 FLE SR

vesoft/nebula-importer:<version>\
--config<config_file>

+ <config_file> : 3EE YAML BCE X HHHIEITIRR,
+ <data_dir>: AT CSV #IBX MBI R, MBXHARERM, BRIEZEH.
+ <version>: 1T Importer RZASS, EETS v4,

e

BRI, MREAFMENRKE, FNERZMGIE] Docker HEIEETRE,

flgn:

$ docker pull vesoft/nebula-importer:v4

$ docker run --rm -ti \
--network=host \
-v /home/user/config.yaml:/home/user/config.yaml \
-v /home/user/data: /home/user/data\
vesoft/nebula-importer:v4 \
--config /home/user/config.yaml

11.2.7 B & ST

NebulaGraph Importer 89 Github IR SMHRGIECE X . REXHARERFSAXHES. NebulaGraph [RES#REEE. TP ENBRE
XA FE.

e

WRARTHORZ#HGIE, BEFtIREEX .

Client it &
Client EBB7Z1iE%& P imiEl% NebulaGraph #xHECE,
OB

client:

version: v3

address: "192.168.1.100:9669,192.168.1.101:9669"
user: root

password: nebula

ssl:

enable: true

certPath: "/home/xxx/cert/importer.crt"

keyPath: "/home/xxx/cert/importer.key"

caPath: "/home/xxx/cert/root.crt"

insecureSkipVerify: false
concurrencyPerAddress: 10
reconnectinitialinterval: 1s
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retry: 3

retrylnitiallnterval: 1s

28
client.
client.
client.
client.
client.
client.
client.
client.

client.

client.
client.
client.

client.

version

address

user

password

ssl.enable

ssl.certPath

ssl.keyPath

ssl.caPath

ssl.insecureSkipVerify

concurrencyPerAddress

retryInitialInterval

retry

retryInitialInterval

Manager fiC ‘&

HIME

v3
"127.0.0.1:9669"
root

nebula

false

false

10

1s

1s

Manager Fo & RIERBIEEFIANITHIEE.

THIEENT:

manager:
spaceName
batch: 128

: basic_string_examples

readerConcurrency: 50
importerConcurrency: 512
statsInterval: 10s

hooks:
before:

- statements:

DROP SPACE IF EXISTS basic_string_examples;

B WA

7|

m o

iz

o o

iz

CREATE SPACE IF NOT EXISTS basic_string_examples(partition_num=5, replica_factor=1, vid_type=int);
USE basic_string_examples;

wait: 10s
after:

- statements:

-431/771 -

11.2.7

=

I

S

BiEA

FETETEIEM NebulaGraph BIKRRRZS, ZHRETRZHE v3 o
18REEERY NebulaGraph #iik, S MIAZRSGES () 96R.
NebulaGraph WREF &,

NebulaGraph B & 3R 89Z5H5,

BERGFRE SSLINIE.

$E7E SSL AHIERMTFEREZ. FB SSLINERZSHNIE,
15T SSL BIAMEFHERZ. FIB SSLIMEEZSEHNIE,

1R CARIEPHFMER R, R SSLIMEGZSHUIE.

FEEES P IIERSS IRENEBHEM ENZ. MRIREH true , N
EZRSIHRENEAEBENENS,

> Graph IRSHE P ik RIEEK,
EiEEFRATE,

nGQL IEAHITRMBIE IR R E.
ESENEIEEN [T
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-l
SHOW SPACES;

2 BIME

manager.spaceName -

manager .batch 128

manager . readerConcurrency 50

manager . importerConcurrency 512

manager .statsInterval 10s

manager . hooks .before. -

[1.statements
manager .hooks.before.[].wait -

manager . hooks.after. -

[1.statements

manager .hooks.after.[].wait -

Log fit &
Log BLBRIEE HEMXAEE.
THIEENT:

log:
level: INFO
console: true
files:
- logs/nebula-importer.log

28 BIAME
Log. level INFO
Llog.console true

log.files -

Source it &

]

i)

i)

|

i

|

Source BB ZREMELHIEREE. BUERIES R Schema BT,

THECEWNT:

sources:

11.2.7 FLE SR

iR
EEHEESANETE, FZHERSASTIEZE,

HITIBOMNHLIEE (2R/EE) . IEMUBREMIGEMLIES
A AR XA sources.batch o

BRENERIREN MR RAIH R Ko

ERFFITH nGQLIERNFH ALK, ARSEREFRIHHITXESE
o

FTENGEIHE B B9Rd [al[ElfR.

SNFEEZERRTHG S,

AT statements 1BA)EHIEFATIE,
SNGEERZERRTHHR S,

AT statements BRI GHIZFRFATIEL,

BiEA

BERS, BJE(E) DEBUG . INFO. WARN. ERROR. PANIC. FATAL o

EFiEBENESIEBERFSITENR Console,

ASEXHREZE. FFHEASXHER.

- path: ./person.csv # IEREFFESIEX IR, MREAENEE, NWEKEMYAEREXERHE. WINERAXESR, Fli0: /follower-*.csv, BHHIRFIA LN 4R EHERIZM,

# -s3:#AWS S3

# endpoint: endpoint #Fli%, S3 ARSI, WREM AWS
# region: us-east-1 #%iH, S3 PRSHIKI,

# bucket: gdelt-open-data # W3, S3 BRSSHHI bucket,

# key: events/20190918.export.csv  # %18, S3 fRSZHXXMHF

S3 A LAE B,

9 keyo

# accessKeylD:"" #Fik, S3PARFSHIAHIFEH. WRBAHLKIE, WEHAEE,

# accessKeySecret:"" # @ik, S3AREBMEH. MRBEAH
# - oss:

#hiE, NEREE.

# endpoint: https://oss-cn-hangzhou.aliyuncs.com # @38, OSS fRS3it .

# bucket: bucketName # #%1H, 0SS BRZS5HHI bucketo
# key: objectKey # #1H, 0SS ARZSHSIHHY object keyo
# accessKeylD: accessKey ##3H, 0SS BRSBHVIAIRIZE R,
# accessKeySecret: secretkey # 18, 0SS IRSSEVFLEH.
# - ftp:

# host:192.168.0.10 # #%iH, FTP RSZMEM.

# port:21 ##IH, FTP ARSAIIKO,

# user:user #uW#H, FTPERSHIAF &

# password: password # #3H, FTP fRSSMZER.

# path: "/events/20190918.export.csv" # FTP ARSS AR HFAIBR 1R,

# - sftp:
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host: 192.168.0.10 # @8, SFTP ARSSHIEA.
port: 22 # %38, SFTP BRSO,
user: user # %I, SFTP RRSBHIAF B
password: password # Fli%, SFTP fRSSHIZEED,
keyFile: keyFile # a3, SFTP BR&5H9 SSH BEAAHRE1Z.
keyData: keyData $ AJ3%. SFTP BRS389 SSH ZEAXHFRR.
passphrase: passphrase # Ali%., SFTP fRZ5#) SSH Z$HZ R,
path: "/events/20190918.export.csv" # %8, SFTP AR PHAIEREZ,
- hdfs:
address: "127.0.0.1:8020" # #3H, HDFS AR5 AVHEAE,
user: "hdfs" #Ali%, HDFS BRSEMIB, &
servicePrincipalName: <Kerberos Service Principal Name> # Fi%, /=M Kerberos IAJERY, HDFS BRS5HI Kerberos ARSS 3=l & o
krb5ConfigFile: <Kerberos config file> # Alitt, /A Kerberos INERY, HDFS ARS5HI Kerberos BRE X581, BRIAJ" /etc/krb5.conf o
ccacheFile: <Kerberos ccache file> # BJ3%E, /2 Kerberos IAMERY, HDFS ARZ5HY Kerberos ccache XX fF&1%,
keyTabFile: <Kerberos keytab file> # @3, = Kerberos IAERY, HDFS ARZ5HY Kerberos keytab SX#HERE.
password: <Kerberos password> # A%, J=2FA Kerberos IAIERY, HDFS ARZ5HY Kerberos 2553,
dataTransferProtection: <Kerberos Data Transfer Protection> # Al3%. /2 Kerberos IMEBHIfEANNEREL, AI%A(ES  authentication™. “integrity’ . "privacy o
disablePAFXFAST: false # At RERILRFIHERTSMBIIE (PA_FX_FAST) o
path: "/events/20190918.export.csv" # %18, HDFS BRSHFAXHHHIEETR, WHIHBERTSXHR, FIdN: /events/*.export.csv, EHIRFTAE LR 4 AEHERNE.
- ges: # Google Cloud Storage
bucket: chicago-crime-sample # #18, GCS fRS5HHI bucket &#Fo
key: stats/000000000000.csv # #3H, GCS BRSSP I4HHIRRR.
withoutAuthentication: false # A%, RETERAIE, BRIAK false, BMERZEIEAIR.
# fEREIEAIART, credentialsFile 7l credentialsJSON 2¥k —3%—BH],
credentialsFile: "/path/to/your/credentials/file" # A%, GCS ARSSHVEIEXHER1Z.
credentialsJSON: '{ # A%, GCS ARSSHYZIE JSON AA.
"type": "service_account",
"project_id": "your-project-id",
"private_key_id": "key-id",
-BEGIN PRIVATE KEY-----\nxxxxx\n-----| END PRIVATE KEY-----\n",
your-client@your-project-id.iam.gserviceaccount.com",
"client_id": "client-id",
"auth_uri": "https://accounts.google.com/o/oauth2/auth",
"token_uri": "https://oauth2.googleapis.com/token",
"auth_provider_x509_cert_url": "https://www.googleapis.com/oauth2/v1/certs",
"client_x509_cert_url": "https://www.googleapis.com/robot/v1l/metadata/x509/your-client%40your-project-id.iam.gserviceaccount.com",
"universe_domain": "googleapis.com"

b

T I R S T T I R S I S

batch: 256
csv:
delimiter: "["
withHeader: false
lazyQuotes: false
tags:
- name: Person
# mode: INSERT
# Afilter:
#  expr:Record[1] == "XXX"
id:
type: "STRING"
function: "hash"
# index: 0
concatltems:
- person_
-0
-_id
props:

- name: "firstName"
type: "STRING"
index: 1

- name: "lastName"
type: "STRING"
index: 2

- name: "gender"
type: "STRING"
index: 3
nullable: true
defaultValue: female

- name: "birthday"
type: "DATE"
index: 4
nullable: true
nullvalue: _NULL_

- name: "creationDate"
type: "DATETIME"
index: 5

- name: "locationIP"
type: "STRING"
index: 6

- name: "browserUsed"
type: "STRING"
index: 7

- path: ./knows.csv

batch: 256

edges:

- name: KNOWS # person_knows_person
# mode: INSERT
# Afilter:
#  expr: Record[1] == "XXX"

src:

id:
type: "STRING"
concatltems:
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- person_
-0
-_id

dst:

id:
type: "STRING"
concatltems:

- person_

-1

-_id
props:

- name: "creationDate"
type: "DATETIME"
index: 2
nullable: true
nullvalue: _NULL_
defaultValue: 0000-00-00T00:00:00
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REXTEGFEUT/IIESD:

- IBEBIERER.

- EBERITIBDAHAIES,

- $8E CSV XHERIER.

- 187 Tag HIIETUBRET,

+ 387 Edge type HIRRZUBRET,
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sources.

sources.

sources.

sources.

sources.

sources.

sources.

sources.

sources.

sources.

sources.

sources.

sources.

sources.

sources

sources.

sources.

sources.

sources

sources.

sources.

sources

sources.

sources

sources.

sources.

sources

sources.

sources.

sources.

path sources.s3 sources.oss sources.ftp sources.sftp sources.hdfs

batch

csv.delimiter

csv.withHeader
csv. lazyQuotes
tags.name
tags.mode

tags.filter.expr

tags.id.type
tags.id.function
tags.id. index

tags.id.concatItems

tags. ignoreExistedIndex

tags.props.name

.tags.props.type

tags.props. index
tags.props.nullable

tags.props.nullValue

.tags.props.alternativeIndices

tags.props.defaultValue

edges.name

.edges.mode

edges. filter.expr

.edges.src.id.type

edges.src.id.index

edges.dst.id.type

.edges.dst.id. index

edges. rank. index
edges. ignoreExistedIndex

edges.props.name
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11.2.7 FLE SR

iR

EEHIERES, flindtf. HDFS. S3%F. — sou
RTGIRETER.

SANZEERNHTEDNHAES, RERSTF nanager |

CSV XD IRMT. NE#H 1 NERNFEREORT. 5
A 03" 5 "\u0003" o X TF yaml BTV IR F RIEE X BV

RERRE CSV XIS —KIER.
BEAWEERENEIS, MRER true, 5ISTTUHIES
Tag &#F.

HEIRIERRY, BIESN. BHAMIBR, BTE[EFT INSERT |
WIEEIE, BRLERENT RSN RN =.

(Record[0] == "Mahinda" or Record[0] == "Michael") and Recor
VID BY2EEY,

AR VID BIEE. BRI hash o

VID MR BIEIBSHRINFIS . SIRFKRACE sources. tags. id.

BTFEERIHS N RE, ERMALUE string.  int HE
;‘&O

2533 TGNORE_EXISTED_INDEX , BMfEN=/EAEHES,
VID ERIEBMRTR, HRSEIEEFRNEMAER,

VID EEMRMEIESEE, BaEISZHEFB00L . INT. FLOAT. DO
GEOGRAPHY (LINESTRING)  GEOGRAPHY (POLYGON) o

BMENRAEIR HRHIS,

BMEREBRILAA NLL , BIHE true B(# falseo

nullable IRE Y true BY, BMERIES nullvalue HHFNREIZ]
H nullable 79 false BYRBE, Z/EMHARIEZRS NRF M1
& nullable /9 false B3ZBE, HRYE index A alternativelndice
Edge type &#Ro

HEIRIERE, QESN. BAMER. FIEEER INSERT
WIREE, BRLBRHNT RSN IFILRFR =

(Record[0] == "Mahinda" or Record[0] == "Michael") and Recor
8 ERR R VID BEIESEL,

18 B VID 3RV EIR S RIS

i E£ R VID IR,

L&D VID MEEIEXHRHNTIS,

18 E RANK SR BOSUEES M HEYTIS

BB P IGNORE_EXISTED_INDEX , BIfENRGAREFZES o

B ERMRRIR, SRS HIEETEEAER.
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https://yaml.org/spec/1.2.2/#escaped-characters

sources

sources.

sources

sources

sources.

.edges

edges

.edges

.edges

edges

.props.type

.props. index

.props.nullable

.props.nullValue

.props.defaultValue

BINE

STRING

S T O

NN
=

iz

m

|

11.2.8 # XA sER

iR

B ERMREIESRE, BFiZIFB00L. INT. FLOAT. DOUBI
GEOGRAPHY (LINESTRING)  GEOGRAPHY (POLYGON) o

BMHEN BRSPS,
BHERE LA NULL , BT true E false o
nullable IZE R true BY, BHERES nullvalue tHEENREIZ]

L nullable 79 false BYZBE, #RHE index F alternativeIndice:

e

CSV XHHFIBIFSM 0 FHia, BIE—5IBFSH0, EFIHNFSA L.

11.2.8 #:X P52k

+ NebulaGraph Importer #3ES NSLEFZ 45

« EF Nebula-Importer #t2EF N TEMERIEARELE

* 1#fi# nebula-importer MEEMIXFIEIES N AT

e

Bisfth A B R AR SRR, FERRNFANARIEALTARES, BRERIREREFRIREGRE.

11.2.9 % W, n)

HEHs A7 BUE SR AT A7

HHINATAE

“msg”: “44m20s 2h7m10s 25.85%(129 GiB/498 GiB) Records{Finished: 302016726, Failed: 0, Rate: 113538.13/s}, Requests{Finished: 181786, Failed: 0, Latency: 4.046496736s/4.06694393s, Rate:
68.34/s}, Processed{Finished: 908575178, Failed: 0, Rate: 341563.62/s}”
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https://discuss.nebula-graph.com.cn/t/topic/8757
https://discuss.nebula-graph.com.cn/t/topic/3843
https://discuss.nebula-graph.com.cn/t/topic/4159

11.2.9 H WA

FERGAAINT

* 44m20s 2h7m10s 25.85%(129 GiB/498 GiB) MMEARER, EEFEEZM.
+ EFRIEL

* TR RIREIE,

- BREEST.

+ BREREIEAR

© BEEER

+ Records Xz CSV XHHIIZR,

* Finished : SERNAYIERER.

* Failed : RMAVIZRER.

* Rate . BISAKIZRE.

* Requests XR/IER,

- Finished : SERXAVIERER,

- Failed : SRIMEGIEREL

* Latency : BRSSIRIERFERT /A IRIERFEN,
* Rate . SFIBAIIERE

* Processed ¥/ siflo

* Finished : AMESERBIRINEE,

- Failed : RMBRMHYSINEE,

* Rate . SIAENRIDEE.

REEH: 20258848
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11.3 NebulaGraph Exchange

11.3.1 1AiH NebulaGraph Exchange

11.3 NebulaGraph Exchange

/.72 NebulaGraph Exchange

(f&#F Exchange) ®—=X Apache Spark™ A, BFESHNIFREPIGERPHEIEILETBE] NebulaGraph A, BEZF
ZHFARARNH X BEEN R R BT,

Exchange B Reader. Processor #] Writer ZZB4HM. Reader iREXRERIRAIEHERE] DataFrame [, Processor i@/ DataFrame M&—1T, 1R
BECE XA fields NIRRT, HKIIZREMNE, ERAIEEMBIENITRG, Writer SBEIRERHIEIE— R4S NZI NebulaGraph f1. FEIH
AT Exchange ST IR IGRITHAIETE,

Nebula Graph Exchange
Data Source

weaL Roader Il = a0 | | Wiee e
Neo4j : :
Apache Hive \ . : . :

i Apache HBase : [~ ServerBassReader ! VerticesProcessor : : :

U ~ H—Pi  serverBaseWriter

I Apache Parquet & / S \

i ApacheORC imbeeed—t | FileBaseReader i  EdgeProcessor i : Nebula
JSON . : : . Graph
cev COURURRSRRRRRRRNt-S IR [ SOOI

*  Apache Kafka 4 bt~ StreamingReader \ sstProcessor P FileBaseWriter /

+ Apache Pulsar

A RS

Exchange B XRMEWARF MRS, ZEhEETR, HEXRE FiEA%, hRETF NebulaGraph R EE,
SEVEZE
Exchange ERFUTHR:

- HBEWKE Kafka, Pulsar FARURIVEIE, MESXMH. WEHE. FRARKERD. HXNGES. SRRFZHHETERS, URREHIE
RIORPMEERIR SRR OENBIEF RN BEENREAHIE, HS A NebulaGraph .

- BEMXREHEE (MMySQL) HEDHAXHRS (W1 HDFS) AigERHtzUEkiE, RN BEIERAEIE, FENEAMAREEER S5a%
&, HS A NebulaGraph

- REBAHEHIBEM NebulaGraph 8EIRFIRY SST X1, BS A NebulaGraph o

« ESH NebulaGraph H{RTFHIEIE,

® .
—.erpriseonly

Xl hR Exchange M NebulaGraph S HEIE,

-439/771 - 2023 Vesoft Inc.


https://github.com/vesoft-inc/nebula-exchange
https://docs-cdn.nebula-graph.com.cn/figures/ex-ug-003.png
https://docs-cdn.nebula-graph.com.cn/figures/ex-ug-003.png
https://github.com/vesoft-inc/nebula-exchange

11.3.1 1A NebulaGraph Exchange

FERR LA,

Exchange AEELUTMHA:

- BRMER: XS MAERAHARRIRHEIES A NebulaGraph, EFESHERE,
© RIS SST: IFRARRIRHEIBHIR S SST XM, BATHIESN.

+ ZHFSSLINE: ZHFTE Exchange 5 NebulaGraph ZiBl#237 SSL NEFIBE, REHIEZS,

- TR RESME . SAMIENSFASE, BMTHENE, REEESANE,
e
BRIXIER Neodj BUERY SZHF#Tm L%,

- ROBRME SEREETER—FENIEG, KR4 Graph RS, HEBRITENRE.

- ROEMRE: ZIFEBISAZA Tag # Edge type, F[E Tag # Edge type AILARRRIBEIERIEHAE o

- RITIhRE: fEF Apache Spark™ IR MRS IHENRIERIRINFI K UREL

- SFER: XA HOCON (Human-Optimized Config Object Notation) EREXHEIl, EBEERMNRNIE, FETIEMEMIEIE,
RS HE A

Exchange 245 Spark fRZs 2.2.x. 2.4.x 1 3.x.x, ¥ 3FRE Spark hikAs@5&/9: nebula-exchange_spark 2.2 . nebula-exchange_spark_2.4 F nebula-

exchange_spark_3.0 o
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NebulaGraph Exchange 7 (B0 JAR €hk7) . NebulaGraph MR Spark AR 3R % R0 T

Exchange ks
nebula-exchange_spark_3.0-3.0-SNAPSHOT.jar
nebula-exchange_spark_2.4-3.0-SNAPSHOT.jar
nebula-exchange_spark_2.2-3.0-SNAPSHOT.jar
nebula-exchange_spark_3.0-3.4.0.jar
nebula-exchange_spark_2.4-3.4.0.jar
nebula-exchange_spark_2.2-3.4.0.jar
nebula-exchange_spark_3.0-3.3.0.jar
nebula-exchange_spark_2.4-3.3.0.jar
nebula-exchange_spark_2.2-3.3.0.jar
nebula-exchange_spark_3.0-3.0.0.jar
nebula-exchange_spark_2.4-3.0.0.jar
nebula-exchange_spark_2.2-3.0.0.jar
nebula-exchange-2.6.3.jar
nebula-exchange-2.6.2.jar
nebula-exchange-2.6.1.jar
nebula-exchange-2.6.0.jar
nebula-exchange-2.5.2.jar
nebula-exchange-2.5.1.jar
nebula-exchange-2.5.0.jar
nebula-exchange-2.1.0.jar
nebula-exchange-2.0.1.jar

nebula-exchange-2.0.0.jar

JAR BB HMHIRENSG &M maven BETH,

NebulaGraph fR7x

nightly
nightly
nightly
3.X.X
3.X.X

3.X.x

2.6.1.
2.6.1.
2.6.1.
2.6.1.
2.5.1,
2.5.1,
2.5.1.
2.0.1.
2.0.1.

2.0.1.

2.6.0
2.6.0
2.6.0
2.6.0
2.5.0
2.5.0
2.5.0
2.0.0
2.0.0

2.0.0
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2.2.x
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2.4.x

2.4.x

2.4.x

2.4.x

2.4.x

2.4.x

2.4.x

2.4.x

2.4.x

3.2.% 3.1.x

3.2.X¢ 3.1
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3.0.x

3.0.x

3.0.x

3.0.x
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11.3.1 1A NebulaGraph Exchange

IR
Exchange 3.8.0 SZ#HIG LA PRI FIRAVEIEFS %9 NebulaGraph BEIRBIM S FINEGE, SAREE nGQL BEMAZINS A NebulaGraph :
* TFHETE HDFS S thAYERIE:

» Apache Parquet
» Apache ORC

+ JSON

+ CSV

Apache HBase™

- BiRCREE:
* Hive

* MaxCompute

- E#ERRE: Neod] (Client BR7s 2.4.5-M1)

KRIVEIRE:
. MySQL

.

PostgreSQL

+ Oracle

- FIKEURE: ClickHouse

o TRAMBBET S Apache Kafka®

« RIEATFEEBEFEAR: Apache Pulsar2.4.5

+ JDBC #BR

F27 B nGQL BANF RS NEIE, Exchange BZIFHEIERIEIRAERL SST X4, AFiEiE Console S\ SST 371,
S TR

Release
s

+ NebulaGraph i8S NTA—Exchange (343 08 #)

RIEEH: 2025%68H4H
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https://github.com/vesoft-inc/nebula-exchange/releases/tag/v3.8.0
https://www.bilibili.com/video/BV1Pq4y177D9

11.3.1 1A NebulaGraph Exchange

i P PR

AR Exchange 3.8.0 B9—tEfE R,

{3 FHERSE
Exchange 3.x TR TIRIERS:

+ CentOS7

* macOS

LR
FRIE Exchange IEE T, ANV EEERENM TRE:
- Java 1.8 ki

+ Scala2.10.7. 2.11.12 8(2.12.10 g7
+ Apache Spark. f#f Exchange MARIEIERS HEIEXT Spark iRAsBIERIN T :

e

&R Exchange BY, FH1RHE Spark hRZSIEZFARNAY JAR XXM, 190, & Spark hRZ<7 2.4 BY, 3#%#F nebula-exchange_spark_2.4-3.8.0.jar.

IR Spark 2.2 Spark 2.4 Spark 3
CSV Xt =5 =8 X
JSON ~f% 253 BZe bZe
ORC 3¢t X 3HF B2
Parquet XX f4 25 2 25
HBase =5 =5 X
MySQL X5 =5 XHF
PostgreSQL 257 S EZed
Oracle b2 X X
ClickHouse b2 X X
Neo4j &5 85 ¥
Hive b2 3HF EZe
MaxCompute R 2 =
Pulsar T =5 Fillist
Kafka F&HF =5 Filis
NebulaGraph ES2s S ES 25

EUTERZS, TEEZE Hadoop Distributed File System (HDFS):

- &#% HDFS B9#5iE
« Hpk SST Xt

REEH: 2025%68H4H
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11.3.2 3kl NebulaGraph Exchange

11.3.2 #£HL NebulaGraph Exchange

A BINMAIFREY NebulaGraph Exchange B JAR X5,

H#T# JAR U
#tX AR Exchange #9 JAR XHFRTLAEE 200

ET#F kR Exchange, & o

RIS JAR S

#1Xhiz Exchange B JAR SXHHE AT LUBE iZIRAUEDIREN. TXNBUAILIF Exchange JRUAS.

® .
erpriseonly

1&IVAR Exchange {XBETE NebulaGraph IV AREZ HIRE,

AR
* ﬁ% o
- IRIEHURRREREN Spark fRZs, MEHIRIRS KRR Spark kA& 0 o

BAEPIR

1. EIR B R5EPE G E nebula-exchange o

gitclone -b release-3.8 https://github.com/vesoft-inc/nebula-exchange.git

2. R EI B R nebula-exchange o

cd nebula-exchange

3. 1R48 Exchange ERIFIREHHY Spark hikZs3TE Exchange,
+ Spark2.2:

mvn clean package -Dmaven. test.skip=true -Dgpg.skip -Dmaven. javadoc.skip=true \
-pl nebula-exchange_spark_2.2 -am -Pscala-2.11 -Pspark-2.2

- Spark 2.4:

mvn clean package -Dmaven. test.skip=true -Dgpg.skip -Dmaven. javadoc.skip=true \
-plL nebula-exchange_spark_2.4 -am -Pscala-2.11 -Pspark-2.4

+ Spark 3.0:

mvn clean package -Dmaven. test.skip=true -Dgpg.skip -Dmaven. javadoc.skip=true \
-pl nebula-exchange_spark_3.0 -am -Pscala-2.12 -Pspark-3.0

YRIFRINE, A LATE nebula-exchange_spark_x.x/target/ B REE| nebula-exchange_spark_x.x-release-3.8.jar X, x.x {3 Spark ki, g0 2.4,

e

JAR X fRRZA<S £F NebulaGraph Java Client B9k b FAFRILIE EERNIRD,
TR, BPEIUSEREXY o
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https://github.com/vesoft-inc/nebula-exchange/releases
https://www.yueshu.com.cn/contact
https://maven.apache.org/download.cgi
https://github.com/vesoft-inc/nebula-java/releases
https://github.com/vesoft-inc/nebula-exchange/blob/master/nebula-exchange_spark_2.4/src/main/resources/application.conf
https://github.com/vesoft-inc/nebula-exchange/blob/master/nebula-exchange_spark_2.4/src/main/resources/application.conf

11.3.2 3kHL NebulaGraph Exchange

T S
INSRGRIERT T HARI BRI
- ENKIRE, WIANSBER,

« fE2% Maven ZEBERTF Llibexec/conf/settings.xml B mirror 2843 :

<mirror>

<id>alimaven</id>

<mirror0f>central</mirror0f>

<name>aliyun maven</name>
<url>http://maven.aliyun.com/nexus/content/repositories/central/</url>
</mirror>

RIGEH: 202558848

- 445/771 - 2023 Vesoft Inc.



11.3.3 Z#0i

11.3.3 2%

SERECE X HERRSE, BILUBITU T e ERENIEIES A NebulaGraph #5322,

EN

<spark_install_path>/bin/spark-submit --master "spark://HOST:PORT" --class com.vesoft.nebula.exchange.Exchange <nebula-exchange-2.x.y. jar_path>-c <application.conf_path>

e

MRHBENREILEC ST XFH, FJReHMEN. BTER Spark ESEIAN_ELITED:

--conf spark.driver.extraJavaOptions=-Dfile.encoding=utf-8
--conf spark.executor.extraJavaOptions=-Dfile.encoding=utf-8

SEORBI T,
2 =8 EINE WiEA
--class = x EEREES,
--master = 187 Spark &89 master URL, F1HEIESMR o ANEEN: local : AR, FEREAD
HARIGTT Spark L AR, ESEMRIFEHIT NEIEES N yarn ¢ 7E YARN &8 Li{T Spark
NATEF. EEELLIFE#HITABIEES N, spark://HOST:PORT : ZEIZZIIEER) Spark standalone
£EB%. nmesos://HOST:PORT : JEIEEUFETERT Mesos EB¥, K8s://HOST:PORT : JEIEZFEEH Kubernetes
&8
-c/-- = x IEERE X HHIEE R,
config
-h/-- = false AINX N SEERTEZITM Hive FENEIE,
hive
D/ -- = false IBERTREREXHMEN. ZERNATREREEXHNER, TIRE tags M edges EEWMNE
dry B, BARRSAKIE. FESABERNAERMNX NS,
-r/f-- = x IEEBESTHMED reload XHEEEZ,
reload
¥ % Spark WESHECEIRAIES N o

e

- JAR XHFhRZA S LAEFRARIFIFEIBT JAR XA MR,
- WMRERA RRZES, FSENTRA, LERTHIFEFED --conf o

SSPARK_HOME/bin/spark-submit --master yarn\
--class com.vesoft.nebula.exchange.Exchange \
--filesapplication.conf\

--conf spark.driver.extraClassPath=./\

--conf spark.executor.extraClassPath=./\
nebula-exchange-3.8.0. jar \

-capplication.conf

5 A\ RELOAD 3{f

MRSNBENE-LEHIESAKY, SHSAKBBIEIEEN reload X, BILUASH -r 2SN reload XHHAVEEE.
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https://spark.apache.org/docs/latest/submitting-applications.html#master-urls
https://spark.apache.org/docs/latest/configuration.html#runtime-environment
https://spark-reference-doc-cn.readthedocs.io/zh_CN/latest/deploy-guide/running-on-yarn.html

11.3.3 Z#0i

<spark_install_path>/bin/spark-submit --master "spark://HOST:PORT" --class com.vesoft.nebula.exchange.Exchange <nebula-exchange-2.x.y. jar_path>-c <application.conf_path>-r
"<reload_file_path>"

WMRMABAKY, RENCIEFKER.

RIEEH: 202568848
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https://discuss.nebula-graph.com.cn/

11.3.3 Z#0i

Fic & i

KX AER NebulaGraph Exchange SN BahE T HIEE X, UKRNTBEREXHF o
Hah A R IR E S

BEMTHS, BEESANEIER, BIRIRGZEIERFTN R EREX 4

java -cp <exchange_jar_package> com.vesoft.exchange.common.GenerateConfigTemplate -s <source_type> -p
<config_file_save_path>

f5Ign:
java -cp nebula-exchange_spark_2.4-3.0-SNAPSHOT. jar con.vesoft.exchange. connon.GenerateConfigTemplate -s csv -p /home/nebula/csv_application.conf
{55 P I 2 R
AREREXHEIGEERE NebulaGraph WZEE, RILUERBEXERD, HWAILIGERA RSA ERENEE.
NRFE-A RSAMBENEE, FEELREXHAHITINNEE:

* nebula.pswd BECE /9 RSA IZ/GHIZH3,
* nebula.privatekey EZE /3 RSA NIZHIZE R

* nebula.enableRSA BLE I true o
BRAUERBECHWIAENE, A lfER Exchange B JAR B NIRERIMZ TR, Fl0:

spark-submit --master local --class com.vesoft.exchange.common.PasswordEncryption nebula-exchange_spark_2.4-3.0-SNAPSHOT. jar -p nebula

REEERINT

=== public key begin ====
MIGFMAOGCSqGSIb3DQEBAQUAA4GNADCB i QKBEQCL L7LaNSEX LZo2hY i JqzxgyFBQdkxhQXYU/

xQthsBJwjOPhkiY37nokzKnjNLp6mv5ZUomgxLsoNQHE J6BZDAVPiaiE LFAKTD+gyu L1v8f3A446F r2rnVLogWHnz8ECPt7X8 jwmp i KOXkOPThqUSEOCua+KkOnnVosbos/VShfiQIDAQAB
=== public key end

=== private key begin ===
MIICeAIBADANBgkghk i GOwOBAQEFAASCAmIwggJeAgEAAOGBATuXstolIReVmjaF i ImrPGDIUFB2TFtBdhT/FC2GWENCMA+GSJj fueiTMgeM2Wnga/ LLSiarEuyglAcQnoFkPhU+JqISUUCRMPEDKEXW/x/

cDj joWvaudUuiBYefPwQI+3tfyPCamIo5eQ48iGpTKTQKSr4qTSedWixuiz9VKF+JAgMBAAECEYADWb fEPWQ1UbTq3Be j3kVLuWMcGOrH4fFYnag5UQ0qgYVvFRR7TWOH+8010j6+CIBOViLgky LmaU4WNVbBOX3VSUFFWSqIIIViKubg8m8ey7KAd9IX2wMECU
WSacaXYS5L0mMevvuaOwLEVOQmyM+nNGRI jUdzCLR1935QJBAM+IF8YD5GN0APPjGIDS1L jhu/u/Gj6/YBCQKSHQ5+HXHEKjQ/YXQZ/otchmMZanYe Lf1y+byuJX3NZ04/

KSGT8CQQCsMaoF02rF5M84HpAXP i 6yH2chbtzOVTKZworwUnpmMVbNUo j f4VwzAyOhT1U500PpFbpi-+NgQhC63VUN5k003AKEAr I8vnVGNM LZbvGT7e5/bmMIhWs2v i ShxdBOin0tv2g1M10V+B2gp405ru0/

PNVCRVOHQF fCuhVfTSxmspQoAi hwJBAJW6EZa/FZbB4JVxreUoAr6Lo8dkeOhTIM3SZbGWZ ivaFxot/Cp/

8QXCYwbuzrJxjqlsZUe0D6694Uk08 JKURN0CQQC8V6aRa8y LMhLJFkGKMDHLqHcQCmY53Kd73mUud+mjMJILZh142QD9ydFtcO LbLXTeBAMWV3uEdeLhRvdAo30wV

===private key end ==

===encrypted password begin ====:
To+3y3mLOMnZJINUPHZ8pKb4VfTvg6wlhe j SusxdmLAoX/59tK1HTwoN40a00WJwala5io7S4JqcX/ jEcAorwTpe LITr+F40BOAMCt71d+gJuu3/ Lw9bjUE L9tF4Raj82y2Dg39wYbagN84fZMgCD63TPiDIevSr6+MFKASpGrY =

\

BREEXHZE], BIUREHIEREHIHERXEGEM, EFXD. GINEIERA CSV X4, aILUEHIA csv_application.conf o
FEEXHFNRBEED RANTLE:

+ Spark fXE &

Hive BtE (FIi%)

NebulaGraph tBXEE&E
- REE

- HECE
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https://github.com/vesoft-inc/nebula-exchange/blob/master/nebula-exchange_spark_2.4/src/main/resources/application.conf
https://github.com/vesoft-inc/nebula-exchange/blob/master/nebula-exchange_spark_2.4/src/main/resources/application.conf

Spark Hf7M0E

AIXRFIHERS Spark &8, BLESHIEFESR

2

=

spark.app.name
spark.driver.cores

spark.driver.maxResultSize

spark.executor.memory

spark.cores.max

Hive & (7i%)

iR
gg

string
int

string

string

int

ZRIA =5
& AT
- =T=

[=]
1 &
16 &
16 &
16 &

11.3.3 Z#0i

WiEA
Spark REhIEF & FF.

RENERFERET CPU 288, (&R TEEFRT,

B4 Spark #21F (5140 collect) BY, FAENKEIFFILERIERN
IRE (FHABM) o RIMER IM, 0 RTILMREL,

Spark RENMEFEANAEE, AIMIEESRML, §I50512M, 16,

SIREhZRF A “WENET HERATEMRIIEE LR Mesos £ LIE
178, &R (MIEMBEITEN) BERNABEFIRA CPU ZH.
WMERKIGE, NMER Spark BRI EBF SR MY
spark.deploy.defaultCores B} Mesos LAY infinite (FRERIAKA

%) o

1R Spark M Hive BEBEERRER, FHERLEERE Hive 5%, SNIBERXLIRE,

hive.warehouse

hive.connectionURL

hive.connectionDriverName

hive.connectionUserName

hive.connectionPassword

iR

string

string

string

list[string]

list[string]

BiME

"com.mysqLl.jdbc.Driver"

_EW WiAE
il
2 HDFS &9 warehouse B&12, NG| SIERLER

12, hdfs:// FFko

= JDBC &MY URL. 5130 "jdbe:mysql://
127.0.0.1:3306/hive_spark?

characterEncoding=UTF-8" o

= EEEE=R
= EENAFP R,
= AR 2 RAER.
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https://spark.apache.org/docs/latest/configuration.html#application-properties
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NebulaGraph#f5¢fic &
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nebula

nebula.

nebula.

nebula

nebula.

nebula.

nebula.

nebula.

nebula.

nebula.

nebula.

nebula.

nebula.

nebula.

nebula.

nebula.

nebula.

nebula.

nebula.

.address.graph

address.meta

user

.pswd

enableRSA
privateKey
space

ssl.enable.graph

ssl.enable.meta

ssl.sign

ssl.ca.param.caCrtFilePath

ssl.ca.param.crtFilePath

ssl.ca.param.keyFilePath

ssl.self.param.crtFilePath

ssl.self.param.keyFilePath

ssl.self.param.password

path. local
path.remote

path.hdfs.namenode

HiEseE

list[string]

list[string]

string

string

bool
string
string

bool

bool

string

string

string

string

string

string

string

string
string

string

BRINE

["127.0.0.1:9669"]

["127.0.0.1:9559"]

false

false

false

ca

"/path/
caCrtFilePath"

"/path/
crtFilePath”

"/path/
keyFilePath"

"/path/
crtFilePath”

"/path/
keyFilePath"

"nebula"

" /tmp"
"/sst"

"hdfs://name_node:
9000"
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11.3.3 Z#0i

WiRA

Fif Graph RS RIMLE, B3E IP MmO, 1
WHARXES () 2R, &XA
["ipl:portl","ip2:port2","ip3:port3"] o

FiE Meta BRSSHUMAE, B3E IP MiwO, i
HAEXES () 2R, &XA
["ipl:portl","ip2:port2","ip3:port3"] o

#3%8 NebulaGraph S RHAEF Z.

AP ZXNAED, ZEERAXESE RSA 1%
EMEE, NRER RSAMBEMERL, FEIR
& enableRSA Fl privatekey o SNANIZRZRL, S0
X ERMEER,

EAEMA RSA MEMZ,
RSA INE2 8922 ER.
FESANBENNE=ERT.

FF/& Exchange 5 Graph fRS5 Z a9 £
o HMEN true B, TAM SSLEXSHE
Mo MR Exchange BITESHIERH L, TIRE
LT SSLAXEEZEY, REESAVISENERE
RERIF AR RIS

FF/E Exchange 5 Meta ARS3 2 ia)89 SSL N E
o AN true BFE, THK SSLEXSHE
Mo 1R Exchange BITESHIER £, TIRE
LUF SSLABXERZET, REEEAVISENEREE
REFHEER A,

BERAHI, ANEE: ca (CAER) Fself (B
FA) o

nebula.ssl.sign BUE ca BY4ERR, AFIEE CA
IEBRITFERE R,

nebula.ssl.sign BYE ca BYERY, BFIEE CRT
IEPHIEERR R,

nebula.ssl.sign BB ca BS4ERR, ATFIEEFAH
XHHITFERE R,

nebula.ssl.sign BUEA self BYER, BAFIERE
CRT IEBMFiEREZ,

nebula.ssl.sign BUEA self BYAER, AFIEEF
FAX T ERRTR,

nebula.ssl.sign BUEA self BAER, AFIEER
X HREERR.

S\ SST XHIREIREAM SST XK.
S\ SST XHRREIR BRI SST XK.

S\ SST XHBHEEIRE HDFS #Y namenode,

2023 Vesoft Inc.


https://en.wikipedia.org/wiki/Transport_Layer_Security

11.3.3 Z#0i

B BUERDY ZIAE = A
ZD:
2%
M
nebula.connection. timeout int 3000 & Thrift EZRVEBEIBYE, 2418 ms.
nebula.connection.retry int 3 = Thrift BEZE AR E
nebula.execution.retry int 3 S nGQL EAMITEI R,
nebula.error.max int 32 S SNIEFRARBOTE. HRBREILE R
KIERT, 323 Spark {EIEBEn{FLE,
nebula.error.output string /tmp/errors = HHEIREENRER. BIREERERITRKH
nGQL %mo
nebula.rate. Limit int 1024 = SNBUEN SR L B =R,
nebula.rate.timeout int 1000 S LIERP L EIEBIETE, B =5,

e

NebulaGraph AR LZIFTE Tag m. NMRFESANTE Tag R, BEREEHAFTE , PAISTE Exchange FYECE SCHFAIFHY
nebula.enableTagless S, BN true. RHIGAT:

nebula: {
address:{
graph:["127.0.0.1:9669"]
meta:["127.0.0.1:9559"]
}
user: root
pswd: nebula
space: test
enableTagless: true

HFFRRMNBER, fRNEELEMTRE, BREEASH, LEHNHESY, KENFRERERASENTELERNFESH.
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&1
2
\

M

tags.name
tags.type.source
tags.type.sink

tags.writeMode

tags.deleteEdge

tags.fields

tags.nebula.fields

tags.vertex.field

tags.vertex.udf.separator

tags.vertex.udf.oldColNames

tags.vertex.udf.newCoLName

tags.vertex.prefix

tags.vertex.policy
tags.batch

tags.partition

tags.filter

Parquet/JSON/ORC R4S E &K

28 HiE

tags.path string
CSVIRFESH

28 HHER

ki)

tags.path string

tags. separator string

tags.header bool

iR

string
string
string

string

string

list[string]

list[string]

string

string

list

string

string

string
int

int

string

BHIAE

true

BIME

client

INSERT

false

256

32

iz

Al & HD
=

il

Jalil

11.3.3 Z#0i

25 AR

WA

2 NebulaGraph H7E X # Tag &#F.

= IEEHIRTR. B30 csv o
BESGNAI, FIEEN client F ST,

= SEUBIHEEIRIEREY, GEMES AN EMAMER. 7%
B INSERT . UPDATE . DELETE o

= HATHEE MR R VERS R T MIBRZ = R EXAY HIAFI L.
tags.writelode JJ DELETE BHZ B4

= BMREMTINRLSETIE. IREREHTIE, HEES
BZEM. R CSVXMHEERL, B 0, a, ]
RARTE—F EIH. H=5, LULSSH,

= NebulaGraph FEXWEEZFR, IRFEHHAH tags. fields —
—X0Ze BN [_c1, _c2] IR [name, age] , "B _FIARE
% name M98, F=5NEM age B9{E,

2 =D B, FIgn CSV X E&FZRKE, AILUA 0 RnE—
HIRETEA S Do

= BEEEXMUEHEZT, ZEHIEEEER,

= BEEEEXMUEHZ, ZEREEFEHNTIE. 21
FIATESGES () 7R

= BEEEXMUNEHZT, ZSHIEEMRTINGIEZ,

= 79 VID HEINIEERIRISR. B0 VID J9 12345 , IEANAETER tagl
J&79 tagl 12345 . FRIKTIEIES,

= {2 F5ERME hash o X string AT VID B{THAE LIR1E.

= #it XS ANebulaGraphBI R A =&,

= $3ES ANebulaGraphBt EE R ZM DX E. MR
tags.partition < 1, fENebulaGraphs8IE2aY5> XEFNLK
IR X EHER,

= WIERN, FETEHMNUEEIE LS ANebulaGraph, 1§
KiEBN o

BEMMR EA
= HDFS Fr R #IE X HFHIERTR. NG| SEIRRE, WU
hdfs:// FFko
BiEA

HDFS s BIEX FBER 1R, FANNGI SHEREERTR, LU hdfs:// FFko

DR BAMERTENNES () » MTFHEFR, WEHIR a ,BILA ASCII
J\i#8l \001 3k UNICODE #RA3+7<3t %! \uooo1 R, &R "8, A ASCIIJ\
7#1 \002 5% UNICODE #mh3+7tl \uo002 Ri%, 1EHIRF ~c, A ASCII )\
1 \003 3% UNICODE #gH3+753# !l \u0003 FFo

XHRERRk.
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https://spark.apache.org/docs/latest/api/scala/org/apache/spark/sql/Dataset.html#filter(conditionExpr:String):org.apache.spark.sql.Dataset[T]

11.3.3 Z#0i

Hive RSB S
S BiERE FINME BEYM WiEA
tags. exec string - = EHHIEREIEA, 740 select name,age from

MmoocC.users o

MaxCompute JE4FE S

28 HIRLE HiME BBBR e
tags.table string - = MaxCompute FI%& R
tags.project string - 2 MaxCompute BB &.
tags. odpsUrl string - = MaxCompute ARSSH9 odpsUrl, Hi3ItATIRE
EE,
tags. tunnelUrL string - 2 MaxCompute RS589 tunnelUrl, tiiERTIRYE
EE.
tags.accessKeyId string - = MaxCompute ARZ5H) accessKeyld.
tags.accessKeySecret string - = MaxCompute ARZ5HI accessKeySecret,
tags.partitionSpec string - S MaxCompute FHIS KR,
tags.numPartitions int 1 S MaxCompute B Spark 1E#Z281F1%REX MaxCompute ¥
BEERN D X,
tags. sentence string - = TWHIERIIEM, SQLIBEHHIEREZF LA table B9
BEHEE,
Neodj FIFESE
i eizEsit] BIAE BEYM WA
tags. exec string - = EIGHIRIRAVIEG. 90 match (n:label) return
n.neodj-field-0 o
tags.server string "bolt:// = Neo4j fR$S 283k,
127.0.0.1:7687"
tags.user string - = EIEUN R Neodj BF&.
tags. password string - 2 AP &M ZEE,
tags.database string - = Neodj FIRTFIREIBIVEIRES,
tags. check_point_path string /tmp/test S KERESAHEEENER, BT RE%E. W
BRIEE, RTBRBIREE,
MySQL/PostgreSQL JE4SE Sk
B HER HiNME BEBM BiEA
tags. host string - 2 MySQL/PostgreSQL ARs3 28t
tags.port string - = MySQL/PostgreSQL ARS3 281k Mo
tags. database string - = HARER MR
tags.table string - = REFRAEIERIRE M,
tags.user string - = B IEEMNREY MySQL/PostgreSQL R &,
tags. password string - = AR &N,
tags. sentence string - = EHEIRIREIER, U9 "select teamid, name from team

order by teamid" o

-454/771 - 2023 Vesoft Inc.


https://help.aliyun.com/document_detail/34951.html
https://help.aliyun.com/document_detail/34951.html
https://help.aliyun.com/document_detail/34951.html

11.3.3 Z#0i

Oracle RSB S
i ezt BIME BEUR BieA
tags.url string - = Oracle #UBEE L,
tags.driver string - = Oracle JREpHbAL,
tags.user string - 2 B REURA) Oracle BF &,
tags. password string - = AP ZX ML,
tags.table string - = FEENBIERIRE .
tags.sentence string - = BIFHIERAVIE. 5190 "select playerid, name, age
from player" o
ClickHouse SR E B
B IERE BME BEUR BieA
tags.url string - = ClickHouse By JDBC URL,
tags.user string - = HIRENAPRAY ClickHouse FIF &,
tags. password string - = AR Z XN,
tags.numPartition string - = ClickHouse 73X ¥4,
tags.sentence string - = EHIRRIIED.
Hbase JRFE S
2 HIRLE HiNME BEXM BiEA
tags.host string 127.0.0.1 = Hbase fRS5883it,
tags.port string 2181 b3 Hbase AR5 28R Mo
tags. table string - = FEFABIERINREM,
tags. columnFami ly string - = FKEAERZIFE (column family) o
Pulsar JBFE S
28 s ezEsit] BIAE EBEY BiRA
7l
tags.service string "pulsar:// 2 Pulsar fRs328thdit,
Llocalhost:6650"
tags.admin string "http:// = ¥%E# pulsar B9 admin.urlo
Localhost :8081"
tags.options.<topic|topics| string - = Pulsar BYI%EI, ATLAM topic. topics F
topicsPattern> topicsPattern EIFE—MNEITECE,
tags. interval.seconds int 10 = BECHEERERR. B &
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Kafka JRASE S
28
tags.service
tags.topic
tags.interval.seconds
tags.securityProtocol
tags.mechanism

tags.kerberos

tags.kerberosServiceName

EBE SST IBUSE S

2

tags.path

tags.repartitionWithNebula

NECE

HhiERn BiME
string -
string -
int 10
string -
string -
bool false
string -
iR E RN
string -
bool true

il

17 B 7

iz

iz

BEY
mn

il

iy
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L

Kafka 55 28Htit,
THERR,

FEECHBHER. S
Kafka Z2W¥o

Kafka SASL R IAIEH .

= 5B Kerberos #TREINIE, 1R tags.mechanisn 79
kerberos , ZBEMIIGE S true o

Kerberos fRS5 & . SNER tags.kerberos /9 true , ZBEMN
iﬁo

A

FEEFELEM SST XHHIRX R,

4R SST X EREET NebulaGraph B EIH
partition #{THIEESD X, F/BZINEERDRL DOWNLOAD
#0 INGEST SST X R EAYATEL,

WFARNKER, UNEEHERAR, BREZEASH, WEHNEESY, KENFELERASHNTRMIERSTESH.

MNEENARSIEREESHIESN LA REERNRESHNEA, EEXS tags # edges BIF],
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BRSH
S 36t EINE = WiEA
WA

edges.name string - = NebulaGraph H7%E X /9 Edge type & #R,

edges. type.source string - = IBEHIRTR. B30 csv o

edges. type.sink string client 2 BESAAR, AHEEN client I SST,

edges..uriteMode string INSERT = SEUBAIH EIRIERE, SEMESN. EMRAMR. "IEER
INSERT « UPDATE . DELETE o

edges. fields list[string] - = BHXMMHTINRIHTIE, NRERLHIE, BEEFERZE
R SNR CSVXMH&BRK, B[ 0, c1, 2] WEXERTRE—
Fl. B, £=7, LUhSEHE,

edges.nebula.fields list[string] - = NebulaGraph FEXMEMRFR, IMFHHHN edges. fields ——xF
o 540 [_c2, 3] 34RZ [start_year, end_year] , TIHE=FIAFF
YREMRNE, EEFIALERFNNE.

edges.source. field string - = BRGEEIR R EIT, BIE0 _co RiNE—FIREIEBATEEIR o

edges.source.prefix string - & J9VID HEINEE RIS, BI90 VID /9 12345 , IEANRTER tagl B
tagl 12345 TRILTEBR.

edges.source.policy string - S N2 HFEXE hash o 3T string FEBIRY VID #H1TIE A WIR(1E,

edges. target.field string - = BB SRS, HI90 _c1 RRE ZFIEFERIBNBE NS,

edges. target.prefix string - = 79 VID IEANIEE RIS, BI140VID 79 12345 , YGNNFIER tagl A
tagl 12345 . TRILTEER

edges. target.policy string - = N2 HFEXE hash o 3T string FEBIRY VID #H1TIE A (IR(1E,

edges. ranking int - = rank B85, &BIEER, BAIAFRE rank BN 0,

edges.batch int 256 = LR S ANNebulaGraphfIR KN =,

edges.partition int 32 = #UBS ANebulaGraphBt FEZ8IEMN DX E. MR
edges.partition < 1, ENebulaGraph/r8IEHIS X HANEIEREL
P XEHER,

edges. filter string - = WIEFN, FETEHMUEE RS A\NebulaGraph, E&XiES
m o

4RE SST RSB S
S8 b 6t EINE Pl kel
m
edges.path string - = IBEFELER SST XHRYRN IR,
edges.repartitionWithNebula bool true ES 4L SST X BB EE T NebulaGraph FEZ[E)HY

partition HITHIEEHD X, F/BZINEERDRL DOWNLOAD
1 INGEST SST X+ R E BT Ial,

REEH: 20258848
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https://spark.apache.org/docs/latest/api/scala/org/apache/spark/sql/Dataset.html#filter(conditionExpr:String):org.apache.spark.sql.Dataset[T]

11.3.4 f#H NebulaGraph Exchange

SN CSV AR

ASTA—RBIRBASNAIE A Exchange $$7F4E7E HDFS SANHIE) CSV X #ES A NebulaGraph o

ASORBITE MacOS F5ER, U TFREXMIMEREES:

- BRI
« CPU: 1.7 GHz Quad-Core Intel Core i7
+ A7F: 16GB
- Spark: 2.4.7 Bk
+ Hadoop: 2.9.2 fhHmNEE
+ NebulaGraph : master,
FIEZZ A

FESANSEZR, BRREERINATES:

- B& HREINTER:
+ Graph AR50 Meta BRZSAYRY P HuEAIEE o
+ %8 NebulaGraph BRI ZFZER,

- B&4RIF Exchange, #EESN

- BAERE Spark,.

o A ER Exchange 3.8.0,

+ TH#& NebulaGraph #18l# Schema K{ES, B1% Tag Ml Edge type IZ#. B4,

* WNRHFFETE HDFS £, FEMIA Hadoop BRSIZITIER.

- MRXHEFEEZME NebulaGraph B5852581, FEEEHSAVSIERERTHREX K.

-458/771 -

11.3.4 f#H NebulaGraph Exchange

2023 Vesoft Inc.


https://docs-cdn.nebula-graph.com.cn/dataset/dataset.zip

11.3.4 f#f NebulaGraph Exchange

9% 1. 7£ NebulaGraph Ffl/i# Schema

S CSV XXHFFREVEIR, RUUTH BTE NebulaGraph H8IE Schema:

1. #33A Schema B2, NebulaGraph H#9 Schema BRI F&RFATo

2R BR B

Tag player name string, age int

Tag team name string

Edge Type follow degree int

Edge Type serve start_year int, end_year int

2. f5F NebulaGraph Console tlIE—NEIZSiE] basketballplayer, H8IE—1 Schema, 1 TFFiR.

## BUREZEE

nebula> CREATE SPACE basketballplayer \
(partition_num = 10, \
replica_factor = 1, \
vid_type = FIXED_STRING(30));

## EREIZEIE basketbal lplayer
nebula> USE basketballplayer;

## BIiE Tag player
nebula> CREATE TAG player(name string, age int);

## BIiZ Tag team
nebula> CREATE TAG team(name string);

## B Edge type follow
nebula> CREATE EDGE follow(degree int);

## I Edge type serve
nebula> CREATE EDGE serve(start_year int, end_year int);

BEER, BB IR i,
W2, 4hEE CSV i

HIALTER:
1. A3 CSV XX LU R Schema FIER,

e

Exchange 2#f B RKFETRKH CSV X,

2. 3REX CSV X1 ERR 1R,
B3 EUE T

4R1% Exchange f5, £ target/classes/application.conf XFIEE CSV HURBAIXMILE, TEATAEIFR, SHIIIXHER I csv_application.conf o Z MR
EMANFMIEBIES I = 10,

{
# Spark #EXEE
spark: {
app: {
name: NebulaGraph Exchange 3.8.0
}
driver: {
cores: 1
maxResultSize: 16
}
executor: {
memory: 16

}

cores: {
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}

max: 16

}

# NebulaGraph #8XECE
nebula: {

}

#

address: {
# 157 Graph ARSHIFAE Meta ARSSHY IP HubAISRO.
# MREZAMRSH, WZERAEXES () 5R.
# 18z © "ipl:port","ip2:port","ip3:port"
graph:["127.0.0.1:9669"]
#EE— Meta FRSHIMEAE,
#ANRIEH NebulaGraph TEE#IMAES, 20k8s, EEZE Leader MetalJithit,
meta:["127.0.0.1:9559"]
}

# 18EIME NebulaGraph EARAIAF BMED.
user: root
pswd: nebula
# BEMEM RSA MEHE.
# enableRSA: true
# 5 RSA INEEIDEIHIER.
# privateKey: ""
# FEEEZEERT.
space: basketballplayer
connection: {
timeout: 3000
retry: 3
}
execution: {
retry: 3
}
error: {
max: 32
output: /tmp/errors
}
rate: {
limit: 1024
timeout: 1000
}

PSS

tags: [

# i&8 Tag player HXES,
{
# $57E NebulaGraph HTENXH Tag &#f.
name: player
type: {
# HEELUER, A SV,

source: csv

# EEMARFSEIBS A NebulaGraph : Client 3% SST.
sink: client

}

# 18R SV XFHIEETR,

# SNRFTFAETE HDFS L, FAWNG|SIELEERMER, W hdfs://FFk, BIa0"hdfs://ip:port/xx/xx"s
# MRXUTFEEAM, BING|ISHERRE, MU file://FFk, Han"file:///tmp/xx.csv"s
path: "hdfs://192.168.*.*:9000/data/vertex_player.csv"

# MR SV XEEFERXK, HH [0, cl, 2, ..., _cn] REERK, FHFIHETHEMENF.
# IR SV XHERK, NEREMRNTIZ.
fields: [_cl, _c2]

# $57% NebulaGraph HEXHIEMRTT.
# fields 5 nebula.fields BIIRRFAH——3IRL,
nebula.fields: [age, name]

# HEE—DFIER VID KR,
# vertex WEMTS Lt fields E csv.fields FHIFIBMRIF—H.
# Bal, NebulaGraph master{SzHFRTRWEIAERM VID,

vertex: {
field:_c0
# udf:{
# separator:"_"
# oldColNames: [field-0,field-1,field-2]
# newCo(Name:new-field
# }

# 79 VID $BIMEEMEIL. A0 VID J 12345, I@MNEIE tagl [5/9 tagl 12345, FRILTLEEL.
# prefix:"tagl"

# 3¢ string AU VID #HITRAFILIRIE,

# policy:hash

}

# IBENDBH. RAMEREES () .
separator: ","

# IR SV XMHERXK, % header 1RER true,
# IR SV XHERERK, 15T header iREH false, ZRIAMENA false,
header: false

# LEHN, FFEITEMNEIEIBERH S ANebulaGraph,
# filter: "name='Tom'"
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# #tEIRIEEAY, SIF INSERT. UPDATE F1 DELETE, BAIAJ INSERT,
#uriteMode: INSERT

# HERPRIRERBRZ R X BB A AL, “writeMode' 79 DELETE  BHZSE ALK,
#deleteEdge: false

# IBELHREA NebulaGraph HIRAREE.
batch: 256

# BIBEE A NebulaGraph BIRERIEHND X,
partition: 32
}

# 1% Tag team HXER.
{
name: team
type: {
source: csv
sink: client
}
path: "hdfs://192.168.*.*:9000/data/vertex_team.csv"
fields: [_cl]
nebula.fields: [name]
vertex: {
field:_c0
}
separator: ","
header: false

batch: 256
partition: 32
}
# MIRFEMNELZ &, FEZENEE#TR.
]
# 263Eh
edges: [
# &8 Edge type follow HXfER.
{

# 387 NebulaGraph ARENXH Edge type &
name: follow
type: {

# HEELUER, A SV,

source: csv

# EEMAR SEIBES A NebulaGraph : Client 3% SST.
sink: client

}

# 18R SV XHFHIEETR,

# SNRFTFAETE HDFS L, FAWNG|SIELEERER, W hdfs://FFk, BIa0"hdfs://ip:port/xx/xx"s
# MRXUTFEEAM, BING|ISHERRE, MU file://FFk, N file:///tmp/xx.csv"s
path: "hdfs://192.168.*.*:9000/data/edge_follow.csv"

# MR SV XFRERK, A [0, cl, c2, ..., _n] RRERL, FPHERHBMENR.
# BN SV R, NEMRLRRNGIZ.
fields: [_c2]

# $57 NebulaGraph H%EXHIEMRTT.
# fields 5 nebula.fields BIIRRFAH——3IRL,
nebula.fields: [degree]

# IBE—MINERRIERA BN KRBT
# vertex WEMAS Bt fields E csv.fields FHIFIRMRIF—H.
# Bal, NebulaGraph master{Sz#FRTRWEIAERE VID,

source: {
field: _cO
# udf:{
# separator:"_"
# oldColNames: [field-0,field-1,field-2]
# newCo(Name:new-field
# }

# 79 VID $BIMEEMEISZ. 40 VID J 12345, I@MNEIE tagl [EA9 tagl 12345, FRILTLEEL.
# prefix:"tagl"
# 3¢ string By VID HITRRFLIRIF,
# policy:hash
}
target: {
field: _cl
# udf:{
# separator:"_"
# oldColNames: [field-0,field-1,field-2]
# newCo (Name:new-field
# }
# 79 VID $BIMEEMEIL. 40 VID J 12345, I@INEIE tagl [EH9 tagl 12345, FRILTLEEL.
# prefix:"tagl"
# 3¢ string HEU VID #HITRAFRILIRIE,
# policy:hash
}

# IBENDRMN. BAMENESGES ()

separator: ",

# IEE—DIUER rank BIR (FIiE) o
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#ranking: rank

# QR SV XAk, 7E1F header REH true,
# TR CSV XHFRERK, 1B1F header 1&EH false. BRINMEN false,
header: false

# RN, RIS IEANIAIEIE S S ANebu laGraphs
# filter: "name='Tom'"

# #tEIRIEEAY, ©3F INSERT. UPDATE F1 DELETE, BAIAJ INSERT,
#writeMode: INSERT

# $EEBMAREA NebulaGraph HISRADEE,
batch: 256

# BIEE A NebulaGraph BIEZE0IEHDKE.
partition: 32
}

# 1% Edge type serve HX{E8.
{
name: serve
type: {
source: csv
sink: client

}
path: "hdfs://192.168.*.*:9000/data/edge_serve.csv"
fields: [_c2,_c3]
nebula.fields: [start_year, end_year]
source: {
field: _c0
}
target: {
field: _cl
}
separator: ","
header: false

batch: 256
partition: 32
}
]
# MRFERNEZL, BESEZENREHI TR,

}
#%% 4. 7] NebulaGraph 5 \%3E
BTN T a4 CSV XHEIES ARl NebulaGraph . XFSEINEREE, BEELS ) G524,

S{SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange <nebula-exchange. jar_path> -c <csv_application.conf_path>

e

JAR BERMIRENA I =175 5& M maven BETE,

il

${SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange /root/nebula-exchange/nebula-exchange/target/nebula-exchange_spark_2.4-3.8.0.jar -c /root/nebula-
exchange/nebu la-exchange/target/classes/csv_application.conf

BRFRIEIREE B8R batchSuccess. <tag_name/edge_name> , FAIARRINAYERE, 7140 batchSuccess.follow: 300 o

58] Kerberos TAIERY HDFS
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£ Kerberos #{TL£IAER, FHERAUTHEMHSNZ—IA17 Kerberos IAIERY HDFS,

- E6$HIRE Kerberos BLBE X
TS HEIE --conf 0 --files , fFlg0:

${SPARK_HOME}/bin/spark-submit --master xxx --num-executors 2 --executor-cores 2 --executor-memory 1g \
--conf "spark.driver.extraJavaOptions=-Djava.security.krb5.conf=./krb5.conf" \

--conf "spark.executor.extraJavaOptions=-Djava.security.krb5.conf=./krb5.conf" \

--files /local/path/to/xxx.keytab,/local/path/to/krb5.conf \

--class com.vesoft.nebula.exchange.Exchange \

exchange. jar -c xx.conf

--conf MY AR HINTAMEEAR:
- BB XHIEITERE, EKFIHE YARN 30E Spark Hl28tERIERE TEA X R X o
(YARN iR F#7) BB XHFIHEMERE (G130 . /krbS.conf) o BiT --files EEMZERXHTE Java BIMNE JAR W ITIEBR T
--files B HATIFHETEAT spark-subnit s HINIER Lo

- RMEAHL
1§ Spark 1 Kerberos AJEHI Hadoop EBETEIEREISEEEA, £ HDFS #1 YARN, FASTE Spark BY spark-env.sh FRIGNNECE export
HADOOP_HOME=<hadoop_home_path> o

HPR5: (A% IEEURE
B A LUTE NebulaGraph 2% (540 NebulaGraph Studio) HFHITEIEIER, HFIAKIEREESN. fAl0:
LOOKUP ON player YIELD id(vertex);
RFBEUERGS EEFRITERE.
#9% 6. (W) 7E NebulaGraph 1 E 7|

SAHERE, APAEILTE NebulaGraph REHBIZHERRS|, HHEEER o

R/GEH: 2025F8H4H
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S\ JSON L4
ASA—NREIRBEINAIER Exchange S T24E7E HDFS S sy JSON SXHFEIES AN NebulaGraph o
A

A3 LA basketballplayer #iE&E G, ZBREIEIRIIT:

":"Tim Duncan"}
":"Tony Parker"}
"':"LaMarcus Aldridge"}
":"Rudy Gay"}

{"id":"player103","

* team

{"id":"team200","name":"Warriors"}
{"id":"team201","name":"Nuggets"}

- follow

{"src":"player100","dst":"player101","degree":95}
{"src":"player101","dst":"player102","degree":90}

* serve
{"src":"player100","dst":"team204","start_year":"1997","end_year":"2016"}
{"src":"player101","dst":"team204","start_year":"1999","end_year":"2018"}

PMERCE

ASCRITE MacOS T5El, UTFREXAIFRREES:

- BRI

» CPU: 1.7 GHz Quad-Core Intel Core i7

+ N7F: 16GB

- Spark: 2.3.0, E¥AR

+ Hadoop: 2.9.2, fhnHmRHE

» NebulaGraph : master,
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FHASNBEZR, BRREERINATES:

- BE HRBINTHMES

- Graph BRZ5#0 Meta BRZSHYRY P A5G o
- 845 NebulaGraph BiXREI B~ RN,

- B&4%iF Exchange, #IBIEEN

- BE%LE Sparke

o AR {ER Exchange 3.8.0,

- TH& NebulaGraph F8l# Schema K58, B1F Tag #l Edge type IE. B4,

- WIRXHZMEE HDFS £, HEHIA Hadoop BRSBIEITER.

© MRXAEFEEAME NebulaGraph BERLE, FEEEHESANSRAMBRBR THREX S

HAEH R

Y% 1. 7£ NebulaGraph H6l/i# Schema

DISERRVEGE, RIS ETE NebulaGraph gl Schema:

1. #aik Schema B&, NebulaGraph ##9 Schema BRI T RFTo

2R BR
Tag player
Tag team
Edge Type follow
Edge Type serve

B

name string, age int
name string

degree int

start_year int, end_year int

2. f#£M NebulaGraph Console gIE2—E=i8] basketballplayer, HeIE—1 Schema, 1 TFFR.

## BUREZRE

nebula> CREATE SPACE basketballplayer \
(partition_num = 10, \
replica_factor = 1, \
vid_type = FIXED_STRING(30));

## EFEEZRIE] basketballplayer
nebula> USE basketballplayer;

## BIEE Tag player
nebula> CREATE TAG player(name string, age int);

## BIiZ Tag team
nebula> CREATE TAG team(name string);

## B Edge type follow
nebula> CREATE EDGE follow(degree int);

## B Edge type serve
nebula> CREATE EDGE serve(start_year int, end_year int);

BEER, BEER o

HUR 2. 4bFH JSON L

BINATER:

1. 32 JSON X LUFE Schema BIEK,
2. FREY JSON X172,
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#miE Exchange /&, S| target/classes/application.conf XHFI&E JSON $IBFEXMEE. TEATHIR, SHIBIXHES json_application.conf o FA
BRI RIRBBIES WAL =0,

# Spark #E¥EE
spark: {
app: {

}

}

name: NebulaGraph Exchange 3.8.0

driver: {

}

cores: 1
maxResultSize: 16

executor: {

}

memory: 16

cores: {

}

max: 16

# NebulaGraph #AXECE
nebula: {
address:{

}

#

# $87%E Graph RRSBANFRE Meta ARSSHY IP HuibFNIRO,

# MREZERSH, HWULZERIGES () 2R

# &30 : "ipl:port","ip2:port","ip3:port"

graph:["127.0.0.1:9669"]

#EE— Meta FRSHIMAL,

#ANRIBHY NebulaGraph EEBIMAEHR, ks, IEACE Leader Metafyithiit,
meta:["127.0.0.1:9559"]

$EEHE NebulaGraph EAXFREIFEF MR,

user: root
pswd: nebula

#
#
#
#
#

FAEM RSA M.
enableRSA: true

fEF RSA INEEFIBHYE A,
privateKey: ""

$EREEZE B,

space: basketballplayer
connection: {

timeout: 3000

retry: 3
}
execution: {
retry: 3
}
error: {
max: 32
output: /tmp/errors
}
rate: {
Limit: 1024
timeout: 1000
}
}
# BhIBeR
tags: [
# 1% Tag player HHXEE,

# 387 NebulaGraph HFENXHK Tag %#Fo
name: player
type: {

# IEEBUER, A JSONo

source: json

# BT R EIBS A NebulaGraph : Client 3% SSTo
sink: client

}

# 48 JSON SXHFRVERTR.

# MNRIFHETE HOFS £, FNNG|SHEREER, WL hdfs://FFk, g0 hdfs://ip:port/xx/xx"o
# MRTFEEAM, BING|ISIERRE, MU file://FFk, Han"file:///tmp/xx.json"s
path: "hdfs://192.168.*.*:9000/data/vertex_player.json"

# 1£ fields BIEE JSON XA key ##5, HIIWHY value R1EH NebulaGraph HIEERMEMEIER.
# MRBEIEESME, BECES () B
fields: [age,name]

# 187 NebulaGraph FREXAKIEMERM.
# fields 5 nebula.fields HIIRREHR——IRL,
nebula.fields: [age, name]

# FEE—NFIEA VID BIR.

# vertex HIEXME JSON XHFHHFEHRIF—H,
# Bfi, NebulaGraph master{{Sz#FRTRIEIAERE VID,
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}

#
{

}

#
1

vertex: {
field:id
# udf:{
# separator:"_"
# oldColNames: [field-0,field-1,field-2]
# newCo(Name:new-field
# }

# 79 VID $BIMEEMAILZ. 40 VID J 12345, I@INFIE tagl /579 tagl 12345, FRIZTLEEL.

# prefix:"tagl"

# 3} string 28UH9 VID H#ITAFHLIRIF.
# policy:hash

}

# IEEBIREA NebulaGraph HIRASIKE.
batch: 256

# BIEE A NebulaGraph BFREOIEMND K.
partition: 32

&8 Tag team HXER.

name: team
type: {
source: json
sink: client
}
path: "hdfs://192.168.*.*:9000/data/vertex_team.json"
fields: [name]
nebula.fields: [name]
vertex: {
field:id
}
batch: 256
partition: 32

MRFEMIES R, ESETENEEHI TR,

# S03Eh
edges: [

#
{

&8 Edge type follow H%*E8.

# 8% NebulaGraph FRTENXHJ Edge type %#F.
name: follow
type: {

# IEEBURIR, £ JSON.

source: json

# IS SEIES A NebulaGraph : Client % SST.
sink: client

}

# $E7E JSON XCHFHIEETR,

# WNRMHTFHETE HOFS £, FAWRS|SHERRRETE, WL hdfs://FF3k, a0 hdfs://ip:port/xx/xx"
# WNRHIFEEARM, BNG|SHERRE, WU file://Fk, Ha0"file:///tmp/xx.json"s

path: "hdfs://192.168.*.*:9000/data/edge_follow. json"

# 1£ fields BIEE JSON X key ¥, HIIRAY value &1EH NebulaGraph HisEREMAIEKIER.

# MRFRBIEESME, AEXES () B
fields: [degree]

# 387 NebulaGraph ARREXHIEMERTT.
# fields 5 nebula.fields HYIREFHAA——IIRLo
nebula.fields: [degree]

# BE—IERRBRM BN RAR.
# vertex BUEMMS JSON XHRHFERRIF—H.
# Bfi, NebulaGraph master{{Sz#FFRTREHAERE VID,

source: {
field: src
# udf:{
# separator:"_"
# oldColNames:[field-0,field-1,field-2]
# newCo (Name:new-field
# }

# 79 VID IBIHSERIEIS. BI40 VID Ju 12345, I@NNFIZK tagl [/ tagl 12345, FRILTLEEL.

# prefix:"tagl"
# 3t string AR VID HITIAF(LIRIE,
# policy:hash
}
target: {
field: dst
# udf:{
# separator:"_"
# oldColNames:[field-0,field-1,field-2]
# newCo (Name:new-field
# }

# 79 VID IBIHEERIEIS. 40 VID Ju 12345, I@NNFIZK tagl [E/9 tagl 12345, FRILTLEEL.

# prefix:"tagl"

# 3¢ string R VID #HITPAFILIRIE,
# policy:hash

}
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# IEE—DIUER rank BIR (FIiE) o

#ranking: rank

# RN, FFEEIEMNEIEIERH S ANebulaGraph,
# filter: "name='Tom""

# #HEIR(ERY, @4F INSERT. UPDATE #1 DELETE, ZAIAJ9 INSERT,
#writeMode: INSERT

# IEEBIREA NebulaGraph HIRAINEKE.
batch: 256

# BIES A NebulaGraph BTEREOIEMND K.
partition: 32

}

# 1818 Edge type serve HXfER.
{
name: serve
type: {
source: json
sink: client
}
path: "hdfs://192.168.*.*:9000/data/edge_serve.json"
fields: [start_year,end_year
nebula.fields: [start_year, end_year]
source: {
field: src
}
target: {
field: dst
}
batch: 256
partition: 32

]
# MIRFERNEZL, BESEFENERBH TR,
}

9% 4. [ NebulaGraph 5 \%UE
ETUTRH 21 JSON XHHHIBS AE] NebulaGraph 1, XFSHIGHEA, HEMS )\ 524,

S{SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange <nebula-exchange. jar_path> -c <json_application.conf_path>

e

JAR BERMIKEA: 5174 28EM maven BETH,

il

${SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange /root/nebula-echange/nebula-exchange/target/nebula-exchange_spark_2.4-3.8.0.jar -c /root/nebula-
exchange/nebula-exchange/target/classes/json_application.conf

R T LTEIRES S HEE batchSuccess. <tag_name/edge_name> , FIARRINAIERE. 530 batchSuccess.follow: 300 o

iA18) Kerberos AIERY HDFS
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£ Kerberos #{TL£IAER, FHERAUTHEMHSNZ—IA17 Kerberos IAIERY HDFS,

- E6$HIRE Kerberos BLBE X
TS HEIE --conf 0 --files , fFlg0:

${SPARK_HOME}/bin/spark-submit --master xxx --num-executors 2 --executor-cores 2 --executor-memory 1g \
--conf "spark.driver.extraJavaOptions=-Djava.security.krb5.conf=./krb5.conf" \

--conf "spark.executor.extraJavaOptions=-Djava.security.krb5.conf=./krb5.conf" \

--files /local/path/to/xxx.keytab,/local/path/to/krb5.conf \

--class com.vesoft.nebula.exchange.Exchange \

exchange. jar -c xx.conf

--conf MY AR HINTAMEEAR:
- BB XHIEITERE, EKFIHE YARN 30E Spark Hl28tERIERE TEA X R X o
(YARN iR F#7) BB XHFIHEMERE (G130 . /krbS.conf) o BiT --files EEMZERXHTE Java BIMNE JAR W ITIEBR T
--files B HATIFHETEAT spark-subnit s HINIER Lo

- RMEAHL
1§ Spark 1 Kerberos AJEHI Hadoop EBETEIEREISEEEA, £ HDFS #1 YARN, FASTE Spark BY spark-env.sh FRIGNNECE export
HADOOP_HOME=<hadoop_home_path> o

HPR5: (A% IEEURE
B A LUTE NebulaGraph 2% (540 NebulaGraph Studio) HFHITEIEIER, HFIAKIEREESN. fAl0:
LOOKUP ON player YIELD id(vertex);
RFBEUERGS EEFRITERE.
#9% 6. (W) 7E NebulaGraph 1 E 7|

SAHERE, APAEILTE NebulaGraph REHBIZHERRS|, HHEEER o

R/GEH: 2025F8H4H
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SN ORC 4
X UA—NBIRBBINEGE A Exchange $77HE7E HDFS 8iasitfy ORC XH#ES A NebulaGraph,
HR
XA Al
PMERCE
ASORBITE MacOS F5ERE, U TFRBXIMEREES:
- BEMFAIAR:
+ CPU: 1.7 GHz Quad-Core Intel Core i7
- A%F: 16GB
- Spark: 2.4.7 Bk
* Hadoop: 2.9.2 A% EE

+ NebulaGraph : master,

FIEEA S
FASASIEZRT, AREERIALUTER:
- B& HRBINTER:
+ Graph fRZ5#1 Meta BRSSHVRY 1P tsitAim o
+ %8 NebulaGraph BRI - B FER,
- B&4F Exchange, #IEEESN o ARPIFER Exchange 3.8.0,
- BEREE Spark,
+ T1i# NebulaGraph gl Schema Y5 &, €3E Tag #l Edge type &R, B,
« WMRXHEETE HDFS £, FEMIA Hadoop ARSBIEZITIEE,

© MRXAFEEAME NebulaGraph BB, FETEHESANRAMARER TREX S
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#%% 1. 7£ NebulaGraph #{/## Schema

534 ORC XXHFFREVEIE, RIUTH BT NebulaGraph 8 Schema:

1. #33A Schema B2, NebulaGraph H#9 Schema BRI F&RFATo

2R E=g i
Tag player
Tag team
Edge Type follow
Edge Type serve

B

name string, age int
name string

degree int

start_year int, end_year int

2. f5F NebulaGraph Console tlIE—NEIZSiE] basketballplayer, H8IE—1 Schema, 1 TFFiR.

## BUREZEE
nebula> CREATE SPACE basketballplayer \

(partition_num = 10, \
replica_factor = 1, \
vid_type = FIXED_STRING(30));

## EFFEIZE(E] basketbal lplayer
nebula> USE basketballplayer;

## B Tag player
nebula> CREATE TAG player(name string, age int);

## BIiZ Tag team
nebula> CREATE TAG team(name string);

## B Edge type follow
nebula> CREATE EDGE follow(degree int);

## BIiE Edge type serve
nebula> CREATE EDGE serve(start_year int, end_year int);

B
iz
i

1. 5038
2. FREX

%R, 1BE0 o

2: 4b¥ ORC Xf#

INATER:

ORC XL R Schema FIEK,

ORC XH7FHEmE 1o

11.3.4 f#f NebulaGraph Exchange

YmiF Exchange f5, &% target/classes/application.conf XHIZE ORC B FHEXMNEE, EATHIF, SHIBISXHR I orc_application.conf o ZNED
BUFARRIEES L o

{

# Spark #HXEEE
spark: {
app: {
name: NebulaGraph Exchange 3.8.0
}
driver: {
cores: 1
maxResultSize: 16
}
executor: {
memory:1G

}

cores: {
max: 16
}
}

# NebulaGraph #HXECE
nebula: {
address: {
# $87E Graph FRSSAIPAE Meta ARSSHY IP HuALFNIHO.
# MRBELERSH, HWUZEAEGES () 2R
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}

#

# #&=% © "ipl:port","ip2:port","ip3:port"
graph:["127.0.0.1:9669"]
HER— Meta ARSSHIMBAL,
#INRIEHY NebulaGraph TEEBIMAET, W1kss, IEEZE Leader Metafitiilt,
meta:["127.0.0.1:9559"]
}

# $EEHA NebulaGraph BAFREVAF RHEE.,
user: root

pswd: nebula

# BEMER RSA MEHE.

# enableRSA: true

# fEF RSA INEEDEIHIEA,

# privateKey: ""

# EEEZEERT.
space: basketballplayer
connection: {
timeout: 3000
retry: 3
}
execution: {
retry: 3
}
error: {
max: 32
output: /tmp/errors
}
rate: {
Limit: 1024
timeout: 1000
}

PSS

tags: [

# i&E8 Tag player HXES
{
# $57E NebulaGraph HENXH Tag &#f,
name: player
type: {
# HEELUER, A O0RC

source: orc
# EEMAR SEIBES A NebulaGraph : Client 3% SST.
sink: client

}
# $8RE ORC MIFHIERTE.

# SNRFTFAETE HDFS L, FAWNG|SIELEERER, W hdfs://FFk, BIa0"hdfs://ip:port/xx/xx"s
# MNRXHEFHETEAM, AWE|SIERER, MU file://Frk, HIN"file:///tnp/xx.orc"s

path: "hdfs://192.168.*.*:9000/data/vertex_player.orc"

# 7€ fields BHEE ORC X key 7K, HIWH value RYEA NebulaGraph HiEEEIEMEIER.

# MRBEEESME, AEGES () B
fields: [age,name]

# $57 NebulaGraph H%EXHIEMRTT.
# fields 5 nebula.fields BIIRRFAH——3IRL,
nebula.fields: [age, name]

# HEE—DFIER VID BR,
# vertex BEMFS ORC XHFHPMFERIF—
# Bal, NebulaGraph master{Sz#FRTRWEIAERE VID,

vertex: {
field:id
# udf:{
# separator:"_"
# oldColNames: [field-0,field-1,field-2]
# newCo(Name:new-field
# }

# 79 VID $BIMEEMEISZ. 40 VID J 12345, I@MNEIE tagl [EA9 tagl 12345, FRILTLEEL.

# prefix:"tagl"

# 3¢ string By VID HITRRFLIRIF,
# policy:hash

}

# ALIEHIN, FETIRH N EIER S ANebuLlaGraph.,
# filter: "name='Tom""

# #HLEIRMERE), DFF INSERT. UPDATE #1 DELETE, 2AIAJ INSERT.
#writeMode: INSERT

# HEBPREREMIRZ R X ERE A AL, “writeMode' 79 DELETE  BHZSE AR,
#deleteEdge: false

# IEEBHREA NebulaGraph BIRASIE.
batch: 256

# BUBSA NebulaGraph BYRZEIRAISDEE.
partition: 32
}

# IRB Tag team HHXfER.
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1

{
name: team
type: {
source: orc
sink: client
}
path: "hdfs://192.168.*.*:9000/data/vertex_team.orc"
fields: [name]
nebula.fields: [name]
vertex: {
field:id
}
batch: 256
partition: 32

}

# MRBEMNEZ R, FSEENEEHTR.

# 263Eh
edges: [

# &8 Edge type follow HXfER.
{
# 387 NebulaGraph HRENXH Edge type &
name: follow
type: {
# HEELUER, A O0RC

source: orc
# FEEMAR S EIBS A NebulaGraph : Client 3% SST.
sink: client

}
# $8RE ORC MIFHIERTE.

# SNRFTFAETE HDFS L, FAWNG|SIELERMER, W hdfs://FFk, BIa0"hdfs://ip:port/xx/xx"s
# MNBXHEFHETEARM, WG| SERER, MU file://Frk, HIaN"file:///tnp/xx.orc"s

path: "hdfs://192.168.*.*:9000/data/edge_follow.orc"

# 1£ fields BIEE ORC XXM key &#5, HIIRAY value RYFF NebulaGraph HIEERMEMEIER.

# MRBEEESME, AEGES () B
fields: [degree]

# $57% NebulaGraph HEXHIEMRTT.
# fields 5 nebula.fields BIIRRFAH——3IRL,
nebula.fields: [degree]

# IBE—MINERRIERA BN RER
# vertex MIEXME ORC XFHHIFEHRIT—H,
# Bal, NebulaGraph master{XSz#FRTRWEEIAERE VID,

source: {
field: src
# udf:{
# separator:"_"
# oldColNames: [field-0,field-1,field-2]
# newCo(Name:new-field
# }

# 79 VID $BIMEEREIS. 40 VID 12345, I@MNEIE tagl /57 tagl 12345, FRIZTLEEL.

# prefix:"tagl"
# 3¢ string BRI VID HITRRFLIRIF,
# policy:hash
}
target: {
field: dst
# udf:{
# separator:"_"
# oldColNames: [field-0,field-1,field-2]
# newCo (Name:new-field

# }

# 79 VID $BIMEEMEIS. 40 VID 12345, I@MNEIE tagl /579 tagl 12345, FRILTLEEL.

# prefix:"tagl"

# 3¢ string BRIy VID HITRRFLIRIF,
# policy:hash

}

# IBE—MIEA rank IR (FJiE) o
#ranking: rank

# AN FESIEMNEIERHS ANebulaGraph,
# filter: "name='Tom""

# HtEIgEARY, T3E INSERT. UPDATE A1 DELETE. BRIAJ9 INSERT,
#writeMode: INSERT

# IEEBHREA NebulaGraph BIRAIDIE.
batch: 256

# BUBSA NebulaGraph BYRZEIRAISDEE.

partition: 32
}
# &8 Edge type serve HHXfER.
{

name: serve

type: {

source: orc
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sink: client
}
path: "hdfs://192.168.*.*:9000/data/edge_serve.orc"
fields: [start_year,end_year
nebula.fields: [start_year, end_year]
source: {
field: src
}
target: {
field: dst
}
batch: 256
partition: 32

]
# MRFEANEZL, FSEFENEEHR TR,
}

#9% 4: [ NebulaGraph S A%U#E
BTN T a <48 ORC XXHEIES AR NebulaGraph B, xFESEMRE, HEL o

S${SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange <nebula-exchange. jar_path> -c <orc_application.conf_path>

e

JAR B 5 FMIREN G HEM maven BETE,

NN

${SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange /root/nebula-exchange/nebula-exchange/target/nebula-exchange_spark_2.4-3.8.0.jar -c /root/nebula-

exchange/nebula-exchange/target/classes/orc_application.conf

P EIUTEIREHE B HHEER batchSuccess. <tag_name/edge_name> , HHIARRINEYERE . f5I40 batchSuccess. follow: 300 o
58] Kerberos IAIERY HDFS

£ Kerberos #{TL2IAER, FHERAUTHEMHANZ—IA1R Kerberos IAIERY HDFS,
- 7E5$HIRE Kerberos BRBE X
EepSHERE --conf F1 --files , 5I40:

S{SPARK_HOME}/bin/spark-submit --master xxx --num-executors 2 --executor-cores 2 --executor-memory 1g\
--conf "spark.driver.extraJavaOptions=-Djava.security.krb5.conf=./krb5.conf" \

--conf "spark.executor.extraJavaOptions=-Djava.security.krb5.conf=./krb5.conf" \

--files /local/path/to/xxx.keytab,/local/path/to/krb5.conf \

--class com.vesoft.nebula.exchange.Exchange \

exchange. jar -c xx.conf

--conf YRR B TRHECE AT :

- BEEXHRVEIIRIZ, ERFHE YARN 50E Spark 28 BRIERE TEHAE XM R X o

+ (YARN R TFH#%E) EEEXHAIEXERE (5190 . /krb5.conf) o 3B --files EEMZHRXMHRATE Java EIMIEHE JARMNITIEER T,
--files BN FHFETERIT spark-submit A5 L BINES Lo

- RMERAGTS
& Spark # Kerberos IAJEHI Hadoop ERETEIEFIEEEEMA, £/ HDFS # YARN, SASTE Spark B9 spark-env.sh FIEANETE export
HADOOP_HOME=<hadoop_home_path> o

BIRS:  (AE) REEdE
B A ATE NebulaGraph % (5140 NebulaGraph Studio) HHITEIRIER, HFIAKIEREES N, fAla0:

LOOKUP ON player YIELD id(vertex);

BRtRILUERS < EERGITHEE.
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#9% 6. (W) 7£ NebulaGraph FFE 7|

SAHERE, APEILUIE NebulaGraph REHEIEHERRS HEFSNZ011147%

REEH: 202568848
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S Parquet S HEHE
AL —NRBIRBBINAE R Exchange $$7757E HDFS 5iZ<3thfy Parquet XHFE3ES A NebulaGraph o
BB
XA Al
PR E
ASCRBIE MacOS F5em, MTREXNIFERERES:
- BRI
+ CPU: 1.7 GHz Quad-Core Intel Core i7
- A%F: 16GB
- Spark: 2.4.7 Bk
* Hadoop: 2.9.2 A% EE

+ NebulaGraph : master,

FIEEA S
FASASIEZRT, AREERIALUTER:
- B& HRBINTER:
+ Graph fRZ5#1 Meta BRSSHVRY 1P tsitAim o
+ %8 NebulaGraph BRI - B FER,
- B&4F Exchange, #IEEESN o ARPIFER Exchange 3.8.0,
- BEREE Spark,
+ T1i# NebulaGraph gl Schema Y5 &, €3E Tag #l Edge type &R, B,
« WMRXHEETE HDFS £, FEMIA Hadoop ARSBIEZITIEE,

© MRXAFEEAME NebulaGraph BB, FETEHESANRAMARER TREX S

-476/771 - 2023 Vesoft Inc.


https://docs-cdn.nebula-graph.com.cn/dataset/dataset.zip

#%% 1. 7£ NebulaGraph #{/## Schema

I Parquet XEFFREVEUE, R TH BT NebulaGraph A8l Schema:

1. #33A Schema B2, NebulaGraph H#9 Schema BRI F&RFATo

2R E=g i
Tag player
Tag team
Edge Type follow
Edge Type serve

B

name string, age int
name string

degree int

start_year int, end_year int

2. f5F NebulaGraph Console tlIE—NEIZSiE] basketballplayer, H8IE—1 Schema, 1 TFFiR.

## BUREZEE

nebula> CREATE SPACE basketballplayer \
(partition_num = 10, \
replica_factor = 1, \
vid_type = FIXED_STRING(30));

## EFFEIZE(E] basketbal lplayer
nebula> USE basketballplayer;

## B Tag player
nebula> CREATE TAG player(name string, age int);

## BIiZ Tag team
nebula> CREATE TAG team(name string);

## B Edge type follow
nebula> CREATE EDGE follow(degree int);

## BIiE Edge type serve
nebula> CREATE EDGE serve(start_year int, end_year int);

BEER, BEER o

PR 2. 4bFR Parquet Ui

HIAUATER:

1. 232 Parquet X LUHE Schema BIER,
2. $KEY Parquet X725 1R0

11.3.4 f#f NebulaGraph Exchange

#@1F Exchange [5, &l target/classes/application.conf MHFI&E Parquet #IBFHEXNERE, TATEIFR, EFNXHER
parquet_application.conf o FZNECEIMAVIEMIRAEIES N °

{
# Spark tHXECE
spark: {
app: {
name: NebulaGraph Exchange 3.8.0
}
driver: {
cores: 1
maxResultSize: 16
}
executor: {
memory:1G

}

cores: {
max: 16
}
}

# NebulaGraph 8% ECE
nebula: {
address: {
# $87E Graph FRSSAIPAE Meta ARSSHY IP HuALFNIHO.
# MRBELERSH, HWUZEAEGES () 2R
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# #&=% © "ipl:port","ip2:port","ip3:port"
graph:["127.0.0.1:9669"]
HER— Meta ARSSHIMBAL,
#INRIEHY NebulaGraph TEEBIMAET, W1kss, IEEZE Leader Metafitiilt,
meta:["127.0.0.1:9559"]
}

# $EEHA NebulaGraph BAFREVAF RHEE.,
user: root

pswd: nebula

# BEMER RSA MEHE.

# enableRSA: true

# fEF RSA INEEDEIHIEA,

# privateKey: ""

# EEEZEERT.
space: basketballplayer
connection: {
timeout: 3000
retry: 3
}
execution: {
retry: 3
}
error: {
max: 32
output: /tmp/errors
}
rate: {
Limit: 1024
timeout: 1000
}
}

# IS
tags: [
# i&E8 Tag player HXES
{
# 187 NebulaGraph FRENXH] Tag %#.
name: player
type: {
# $EEBUREIR, A Parquet,
source: parquet

# EEMAR SEIBES A NebulaGraph : Client 3% SST.
sink: client

}

# $8%E Parquet SIFRIERTR.

# SNRFTFAETE HDFS L, FAWNG|SIELEERER, W hdfs://FFk, BIa0"hdfs://ip:port/xx/xx"s
# MRXUTFEEAM, BING|ISHERRE, MU file://FFk, N file:///tmp/xx.csv"s
path: "hdfs://192.168.11.139000/data/vertex_player.parquet"

# 1£ fields B4EE Parquet X key &FF, HIRH value RIEH NebulaGraph ISR IMEMBUIER.
# MRFBIEESME, BEXES () BH.
fields: [age,name]

# $57 NebulaGraph H%EXHIEMRTT.
# fields 5 nebula.fields BIIRRFAH——3IRL,
nebula.fields: [age, name]

# HEE—DFIER VID B9R,
# vertex BEMAS Parquet XHHPHIFERIF—,
# Bal, NebulaGraph master{Sz#FRTRWEIAERE VID,
vertex: {
field:id
# udf:{
# separator:"_"
# oldColNames: [field-0,field-1,field-2]
# newCo(Name:new-field
# }
# 79 VID $BIMEEMEISZ. 40 VID J 12345, I@MNEIE tagl [EA9 tagl 12345, FRILTLEEL.
# prefix:"tagl"
# 3¢ string By VID HITRRFLIRIF,
# policy:hash
}

# ALIEHIN, FETIRH N EIER S ANebuLlaGraph.,
# filter: "name='Tom""

# #HLEIRMERE), DFF INSERT. UPDATE #1 DELETE, 2AIAJ INSERT.
#writeMode: INSERT

# HEBPREREMIRZ R X ERE A AL, “writeMode' 79 DELETE  BHZSE AR,
#deleteEdge: false

# IEEBHREA NebulaGraph BIRASIE.
batch: 256

# BUBSA NebulaGraph BYRZEIRAISDEE.
partition: 32
}

# IRB Tag team HHXfER.
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{
name: team
type: {
source: parquet
sink: client
}
path: "hdfs://192.168.11.13:9000/data/vertex_team.parquet"
fields: [name]
nebula.fields: [name]
vertex: {
field:id
}
batch: 256
partition: 32

}

# MRBEMNEZ R, FSEENEEHTR.
]

# S0EBN

edges: [
# &8 Edge type follow HXfER.
{

# 387 NebulaGraph HRENXH Edge type &
name: follow
type: {

# IEEBUREIR, A Parquet,

source: parquet

# FEEMAR S EIBS A NebulaGraph : Client 3% SST.
sink: client

}

# $8%E Parquet SFRIERTR.

# SNRFTFAETE HDFS L, FAWNG|SIELERMER, W hdfs://FFk, BIa0"hdfs://ip:port/xx/xx"s
# WRXUTFEEAM, BING|ISHERRE, MU file://FFk, N file:///tmp/xx.csv"s
path: "hdfs://192.168.11.13:9000/data/edge_follow.parquet"

# 1£ fields B4EE Parquet X key &FF, HIRHK value RIEH NebulaGraph HISERIMEMEUIER.
# MRFBIEESME, BEXES () B
fields: [degree]

# $57% NebulaGraph HEXHIEMRTT.
# fields 5 nebula.fields BIIRRFAH——3IRL,
nebula.fields: [degree]

# IBE—MINERRIERA BN RER
# vertex BEMAS Parquet XHHPHIFERIF—E,
# Bal, NebulaGraph master{XSz#FRTRWEEIAERE VID,

source: {
field: src
# udf:{
# separator:"_"
# oldColNames: [field-0,field-1,field-2]
# newCo(Name:new-field
# }

# 79 VID $BIMEEREIS. 40 VID 12345, I@MNEIE tagl /57 tagl 12345, FRIZTLEEL.
# prefix:"tagl"
# 3¢ string BRI VID HITRRFLIRIF,
# policy:hash
}
target: {
field: dst
# udf:{
# separator:"_"
# oldColNames: [field-0,field-1,field-2]
# newCo (Name:new-field
# }
# 79 VID $BIMEEMEIS. 40 VID 12345, I@MNEIE tagl /579 tagl 12345, FRILTLEEL.
# prefix:"tagl"
# 3¢ string BRIy VID HITRRFLIRIF,
# policy:hash
}

# IBE—MIEA rank IR (FJiE) o
#ranking: rank

# AN FESIEMNEIERHS ANebulaGraph,
# filter: "name='Tom""

# HtEIgEARY, T3E INSERT. UPDATE A1 DELETE. BRIAJ9 INSERT,
#writeMode: INSERT

# IEEBHREA NebulaGraph BIRAIDIE.
batch: 256

# BUBSA NebulaGraph BYRZEIRAISDEE.

partition: 32
}
# &8 Edge type serve HHXfER.
{

name: serve

type: {

source: parquet
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sink: client
}
path: "hdfs://192.168.11.13:9000/data/edge_serve.parquet"
fields: [start_year,end_year
nebula.fields: [start_year, end_year]
source: {
field: src
}
target: {
field: dst
}
batch: 256
partition: 32

]
# MRFEANEZL, FSEFENEEHR TR,
}

#9% 4: [ NebulaGraph S A%U#E
BTN T & 495 Parquet X4 EIES A EI NebulaGraph B, XTSI, 2R °

${SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange <nebula-exchange. jar_path> -c <parquet_application.conf_path>

e

JAR B 5 FMIREN G HEM maven BETE,

NN

${SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange /root/nebula-exchange/nebula-exchange/target/nebula-exchange_spark_2.4-3.8.0.jar -c /root/nebula-

exchange/nebula-exchange/target/classes/parquet_application.conf

P EIUTEIREHE B HHEER batchSuccess. <tag_name/edge_name> , HHIARRINEYERE . f5I40 batchSuccess. follow: 300 o
58] Kerberos IAIERY HDFS

£ Kerberos #{TL2IAER, FHERAUTHEMHANZ—IA1R Kerberos IAIERY HDFS,
- 7E5$HIRE Kerberos BRBE X
EepSHERE --conf F1 --files , 5I40:

S{SPARK_HOME}/bin/spark-submit --master xxx --num-executors 2 --executor-cores 2 --executor-memory 1g\
--conf "spark.driver.extraJavaOptions=-Djava.security.krb5.conf=./krb5.conf" \

--conf "spark.executor.extraJavaOptions=-Djava.security.krb5.conf=./krb5.conf" \

--files /local/path/to/xxx.keytab,/local/path/to/krb5.conf \

--class com.vesoft.nebula.exchange.Exchange \

exchange. jar -c xx.conf

--conf YRR B TRHECE AT :

- BEEXHRVEIIRIZ, ERFHE YARN 50E Spark 28 BRIERE TEHAE XM R X o

+ (YARN R TFH#%E) EEEXHAIEXERE (5190 . /krb5.conf) o 3B --files EEMZHRXMHRATE Java EIMIEHE JARMNITIEER T,
--files BN FHFETERIT spark-submit A5 L BINES Lo

- RMERAGTS
& Spark # Kerberos IAJEHI Hadoop ERETEIEFIEEEEMA, £/ HDFS # YARN, SASTE Spark B9 spark-env.sh FIEANETE export
HADOOP_HOME=<hadoop_home_path> o

BIRS:  (AE) REEdE
B A ATE NebulaGraph % (5140 NebulaGraph Studio) HHITEIRIER, HFIAKIEREES N, fAla0:

LOOKUP ON player YIELD id(vertex);

BRtRILUERS < EERGITHEE.
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#9% 6. (W) 7£ NebulaGraph FFE 7|

SAHERE, APEILUIE NebulaGraph REHEIEHERRS HEFSNZ011147%

REEH: 202568848
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5\ HBase ¥

A UA—NBIREBBINAIE A Exchange 1§77 (#7E HBase LAY¥#ES N\ NebulaGraph o
BAGIEES
AL basketballplayer Z0ES= A6,
EATRAIR, ZEIBEDEEN HBase 1, Llplayer . team. follow # serve FANRIFME T FiE SAIIAMIER. MUTAESMRIIBOEIE.

hbase(main):002:0> scan "player"

ROW COLUMN+CELL

player100 column=cf:age, timestamp=1618881347530, value=42

player100 column=cf:name, timestamp=1618881354604, value=Tim Duncan
player101 column=cf:age, timestamp=1618881369124, value=36

player101 column=cf:name, timestamp=1618881379102, value=Tony Parker
player102 column=cf:age, timestamp=1618881386987, value=33

player102 column=cf:name, timestamp=1618881393370, value=LaMarcus Aldridge
player103 column=cf:age, timestamp=1618881402002, value=32

player103 column=cf:name, timestamp=1618881407882, value=Rudy Gay

hbase(main):003:0> scan "team"

ROW COLUMN+CELL
team200 column=cf:name, timestamp=1618881445563, value=Warriors

team201 column=cf:name, timestamp=1618881453636, value=Nuggets

hbase(main):004:0> scan "follow"

ROW COLUMN+CELL

player100 column=cf:degree, timestamp=1618881804853, value=95

player100 column=cf:dst_player, timestamp=1618881791522, value=player101
player101 column=cf:degree, timestamp=1618881824685, value=90

player101 column=cf:dst_player, timestamp=1618881816042, value=player102

hbase(main):005:0> scan "serve"

ROW COLUMN+CELL

player100 column=cf:end_year, timestamp=1618881899333, value=2016

player100 column=cf:start_year, timestamp=1618881890117, value=1997

player100 column=cf:teamid, timestamp=1618881875739, value=team204
R

ASORITE MacOS T5erl, UTFREXAIFREERES:

- BRI

« CPU: 1.7 GHz Quad-Core Intel Core i7

- R7F: 16GB

. Spark: 2.4.7, BHAR

* HBase: 2.2.7

+ NebulaGraph : master,
BIHRA I

FHASANEIEZH, BRREEHINATER:

« BRLEEEE NebulaGraph HRBII FEE

+ Graph AR50 Meta ARSSHIEY IP #3ERNIHR O,

+ %8 NebulaGraph SRV R &2,

« B24iF Exchange, #IFIESIL1= Exchange, ZRBIFRfER Exchange 3.8.00
+ B&%E Sparko

+ TH& NebulaGraph # 8l Schema {58, 83% Tag # Edge type B, BMEE,
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#%% 1. 7£ NebulaGraph #{/## Schema

DIERIE, FRIATH B NebulaGraph 83 Schema:

1. #33A Schema B2, NebulaGraph H#9 Schema BRI F&RFATo

2R BR B

Tag player name string, age int

Tag team name string

Edge Type follow degree int

Edge Type serve start_year int, end_year int

2. 1 NebulaGraph #eliE—E=[8] basketballplayer, FH8lIE— Schema, IATFFAT.

## BUREZEE

nebula> CREATE SPACE basketballplayer \
(partition_num = 10, \
replica_factor = 1, \
vid_type = FIXED_STRING(30));

## EREIZEIE basketbal lplayer
nebula> USE basketballplayer;

## BIiE Tag player
nebula> CREATE TAG player(name string, age int);

## BIiZ Tag team
nebula> CREATE TAG team(name string);

## B Edge type follow
nebula> CREATE EDGE follow(degree int);

## I Edge type serve
nebula> CREATE EDGE serve(start_year int, end_year int);

BEER, BEER o

W 2. EMIECE S

Y5iE Exchange [5, &%/ target/classes/application.conf XHFI&E HBase #iBFIEXNEE. EARGIH, EHIBISIHERZFI hbase_application.conf o F
MECEIMAIFAERIES I o

{
# Spark HEXEE
spark: {
app: {
name: NebulaGraph Exchange 3.8.0
}
driver: {
cores: 1
maxResultSize: 16
}
cores: {
max: 16
}
}

# NebulaGraph #HXECE
nebula: {

address:{
# LUFH NebulaGraph B9 Graph BRSSAN Meta ARSSFA7EANERAY IP MbhERSRC.
# INREZ ML, #&x0A "ipl:port","ip2:port","ip3:port"s
# FEMBEZBIARSGES (,) B
graph:["127.0.0.1:9669"]
HEBR— Meta ARSSHIMBAE,
#INRIZE NebulaGraph 7EREIFLEH, 40k8s, FEACE Leader Metafyitiit,
meta:["127.0.0.1:9559"]

}

# EEMKSHUFURE NebulaGraph 1BRZEZEEHIBHIRINR,

user: root

pswd: nebula

# BEMER RSA MBHEH.

# enableRSA: true

# FEF3 RSA MNEBBEIHVEH,

# privateKey: ""

# S NebulaGraph PHREEABIENIEZEE&FT.

space: basketballplayer
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connection: {
timeout: 3000
retry: 3
}
execution: {
retry: 3
}
error: {
max: 32
output: /tmp/errors
}
rate: {
Limit: 1024
timeout: 1000
}
}
# BB
tags: [
# i&8 Tag player HHEES,
# WRTBEIT rowkey REHEIER, EEE rowkey”, FUIKRANITIEEE LIR5 4.

# NebulaGraph HR$RZA) Tag &#fo

name: player

type: {
# IEEBIBRXHAET, 1RES HBase,
source: hbase
# AT REIES A NebulaGraph : Client 3% SST.
sink: client

}

host:192.168.%.*

port:2181

table:"player"

columnFami Ly:"cf"

# 7£ fields BI5%E player RAPHIFIGHT, HIMH value &EA NebulaGraph FIEERE.
# fields # nebula.fields BHERBEHUA——IIRL.

# MRFRBIEES DG, BEES () BH.

fields: [age,name]

nebula.fields: [age,name]

# $EERPE—FEIBH NebulaGraph FsR VID HINFo
# 80 rowkey fEX VID BYSIE, iEEE “rowkey”s

vertex:{
field: rowkey
# udf:{
# separator:"_"
# oldColNames: [field-0,field-1,field-2]
# newCo (Name:new-field
# }
# 59 VID I@INISEMIBISR. FI0 VID Jy 12345, BINAISR tagl [EA tagl 12345, FRILTEER.
# prefix:"tagl"
# 3 string 288y VID #ITRAFHALIRIE.
# policy:hash
}

# EHN, FFEEEMNE IR S ANebulaGraph,
# filter: "name='Tom""

# HEBIRIEHEL, @IF INSERT. UPDATE #1 DELETE, BRIAF INSERT.
#writeMode: INSERT

# HEMPRETREMIBRIZ R X BXEIHEAFIAL, writeMode' 79  DELETE B IZ B AEK,
#deleteEdge: false

# BHREA NebulaGraph BIERIESREL
batch: 256

# BIBE A NebulaGraph BIEZE0IEHDKEK.
partition: 32

}
# i&@8 Tag team HXER.
{

name: team
type: {

source: hbase

sink: client
}
host:192.168.%.*
port:2181
table:"team"
columnFami ly:"cf"
fields: [name]
nebula.fields: [name]
vertex:{

field: rowkey

}
batch: 256
partition: 32

1

# SIEHEIE
edges: [
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# &8 Edge type follow HXER

{
# NebulaGraph FR¥$[z# Edge type ¥,
name: follow

type: {
# IEEBIBRXHE, REH HBase,
source: hbase

# IEEDEIBES A NebulaGraph BIA T,
# IEENAFREIES A NebulaGraph : Client 3% SSTo
sink: client

}

host:192.168.*.*
port:2181
table:"follow"
columnFami Lly:"cf"

# 7£ fields BI8E follow KRAPMFILH, EXFH value RYEA NebulaGraph HIEERBM.
# fields # nebula.fields BHEBURA——IIR,

# MRFEBIEES IR, ARGES () BH.

fields: [degree]

nebula.fields: [degree]

# 7£ source £, JF follow RPE—FWENBNRBSIIBR. TOER rowkey,
# 7 target 2, 3§ follow RAPEFIERILNENSEIER. TAIERS dst_playero
source: {

field: rowkey

# udf:{

# separator:"_"

# oldColNames: [field-0,field-1,field-2]
# newCo LName:new-field

# }

# 79 VID @IMEERAISE. FUa0 VID 79 12345, 3BANAGLE tagl f58 tagl 12345, FRILTEER.
# prefix:"tagl"

# 3t string 2688 VID H#ITIAFALIRIE.

# policy:hash

}
target:{
field:dst_player
# udf:{
# separator:"_"
# oldColNames: [field-0,field-1,field-2]
# newCo (Name:new-field
# }

# 79 VID $BIMEEMAIL. 40 VID 12345, I@MNEIE tagl [E/ tagl 12345, FRILTLEEL.
# prefix:"tagl"

# 3¢ string BRI VID HITRRFLIRIE,

# policy:hash

}

# IBE—IEA rank BIR (FIiE) o
#ranking: rank

# AN FESEMNEIERHS ANebulaGraph,
# filter: "name='Tom""

# Ht@IgMEAAY, T3E INSERT. UPDATE A1 DELETE. BAIAJ9 INSERT,
#writeMode: INSERT

# B#tRE A NebulaGraph BYEIESEEK.
batch: 256

# BIBE A NebulaGraph BIEEIEMNS K.
partition: 32
}

# &8 Edge type serve H%1E8
{
name: serve
type: {
source: hbase
sink: client
}
host:192.168.*.*
port:2181
table:"serve"
columnFami Lly:"cf"

fields: [start_year,end_year]
nebula.fields: [start_year,end_year]
source: {

field: rowkey

}

target:{
field:teamid

}

# IWE—DIUEA rank BIR (AI%) o
#ranking: rank
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batch: 256
partition: 32
}
]
}

% 3. [1] NebulaGraph 5 A%

%

BT T Er <R HBase #ES N\E NebulaGraph H1o XTSI, BEERS G210

${SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange <nebula-exchange. jar_path> -c <hbase_appLlication.conf_path>

e

JAR B RMIKENA N : H77455EM maven BETH,

R~

S{SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange /root/nebula-exchange/nebula-exchange/target/nebula-exchange_spark_2.4-3.8.0.jar -c /root/nebula-
exchange/nebula-exchange/target/classes/hbase_application.conf

P A LUEIRES B2 batchSuccess. <tag_name/edge_name> , FEIARRIHAYERE, {5140 batchSuccess.follow: 300 o
W4 (A1) REEdE
FP A LUTE NebulaGraph /i (540 NebulaGraph Studio) HHITEIEER, HFIAKIERTES . fl0:
LOOKUP ON player YIELD id(vertex);
FEPHATERS S sion sTaTs EEHIHEIE.
# 5. (A7) 7 NebulaGraph FEERS]

SAHERE, APEILIE NebulaGraph REHEIEHERRS, #EESNZ511147

REEH: 202568848
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S\ MySQLIPostgreSQL %i#

11.3.4 f#f NebulaGraph Exchange

A A— R BIERN{AI{E R Exchange FEME7E MySQL _ERIEIES A NebulaGraph, Hi&FF M PostgreSQL T H##ESI NebulaGraph o

BAGIEES

AL basketballplayer 2032 H9l,

EERRAIS, ZEIREBZIFEN MySQL 179 basketbal L FIEIBEESR, LA player « team. follow F serve FANRIEME T FAE mAAMER. UTAZ

NRIVEE,
mysql> desc player;
P — — EA— FA— F— S— +
|Field |Type  |Null|Key | Default | Extra |
(PSR SRR A TS PSR Arcmmme +

| playerid | varchar(30) |[ YES | |NULL | |
|age |int |YES| |NULL | |

|name |varchar(30)|YES | |NULL | |
(PSR SRR A TS PSR Arcmmme +

mysql> desc team;

—— emR——— e E— sfecremees e +
| Field | Type | Null|Key | Default | Extra |
R e — e e e e +

| teamid | varchar(30) | YES | |NULL | |
|name |varchar(30)|YES | |NULL | |
PSR SR i S— Ao Abmommee +

mysql> desc follow;

[Ee—— R T —— —— S N — +
|Field |Type | Null|Key |Default|Extra |
B e — F o e R e +

| src_player | varchar(30) | YES | |NULL | |
| dst_player | varchar(30) [ YES | |NULL | |
|degree |int  |YES| |NULL | |

e e e e e e +

mysql> desc serve;

[ESEEER b S S Ahomees +
|Field |Type | Null|Key |Default|Extra |
P  —— S S S— T — +

| playerid |varchar(30) [YES | |NULL | |
|teamid |varchar(30) |[YES | |NULL | |

| start_year|int ~ |YES | |NULL | |
|end_year |int  |YES| |NULL | |
[Ee—— R T —— —— S N — +

PMGECE

ASORGIFE MacOS F5ERE, U T RIEXIIFREEES

« BEHFIAE

« CPU: 1.7 GHz Quad-Core Intel Core i7
- N7E: 16GB

+ Spark: 2.4.7, BHAR

- MySQL: 8.0.23

» NebulaGraph : master,
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11.3.4 f#f NebulaGraph Exchange

FHASNBEZR, BRREERINATES:

- B& HRBINT™ER:
+ Graph AR50 Meta BRSZ 8989 IP kFNiH .
- 845 NebulaGraph BiXREI B~ RN,
- B&4iF Exchange. #1HEEN o AR {ER Exchange 3.8.0,
- BE%RE Spark,.
BRTHHAMEE Spark B9 SPARK_HOME/jars B R To

+ T1i# NebulaGraph A&l Schema W58, €3E Tag #l Edge type &R, BMHE.

- BEREHFE Hadoop RS,

# 1. 7£ NebulaGraph & Schema

PIERIE, RIUATHEBE NebulaGraph 8 Schema:

1. #yik Schema B2, NebulaGraph 189 Schema BRI TR

£ 3 BIR B

Tag player name string, age int

Tag team name string

Edge Type follow degree int

Edge Type serve start_year int, end_year int

2. 7 NebulaGraph F¢liZ2— 1 B==(a] basketballplayer, F8liE—" Schema, 0TFFrRo

# QUZEZEE

nebula> CREATE SPACE basketballplayer \
(partition_num = 10, \
replica_factor = 1, \
vid_type = FIXED_STRING(30));

## EFEEZRIE] basketballplayer
nebula> USE basketballplayer;

## B2 Tag player
nebula> CREATE TAG player(name string, age int);

## BiE Tag team
nebula> CREATE TAG team(name string);

## BliE Edge type follow
nebula> CREATE EDGE follow(degree int);

## B Edge type serve
nebula> CREATE EDGE serve(start_year int, end_year int);

BEER, FER o

BYR 2. R E S
#miF Exchange f[5, &% target/classes/application.conf XHIZE MySQL #IRFEXNEE. EARFIH, EFIBISHERZ 7 nysql_application.conf o &
PMCETRIFAREAES R o

# Spark #HXEE
spark: {
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11.3.4 f#f NebulaGraph Exchange

app: {
name: NebulaGraph Exchange 3.8.0
}
driver: {
cores: 1
maxResultSize: 16
}
cores: {
max: 16
}
}

# NebulaGraph #8XECE
nebula: {
address: {
# WA NebulaGraph B9 Graph BRSSHI Meta ARSSPARTEANEZH IP HbiitfiwOl,
# MNBRBFZ NI, KA "ipl:port","ip2:port","ip3:port"s
# FEMAZ BINERSGES (,) R
graph:["127.0.0.1:9669"]
HER— Meta ARSSAUMDAL,
H#ANRIEH NebulaGraph TEEHIMAES, 20k8s, EEZE Leader MetalJithit,
meta:["127.0.0.1:9559"]

}
# HEMKSHUIUAE NebulaGraph 1BEZEZE BRI HIER,
user: root

pswd: nebula
# BEMER RSA MEHER.
# enableRSA: true
# fEF RSA INEEDEIHIEA,
# privateKey: ""
# HE NebulaGraph PHEEE AKIEHNEZEEH.
space: basketballplayer
connection: {
timeout: 3000

retry: 3
}
execution: {
retry: 3
}
error: {
max: 32
output: /tmp/errors
}
rate: {
Limit: 1024
timeout: 1000
}
}
# BB
tags: [
# i&8 Tag player HHEES,
{

# NebulaGraph SRz Tag ##Fo
name: player
type: {
# IEEBIRRX AR, REH MySQLo
source: mysql
# AT SSIES A NebulaGraph : Client % SST.
sink: client

}

host:192.168.*.*
port:3306

user:"test"

password: "123456"
database: "basketball"

# ABBNRIEEEIE,

# nebula-exchange_spark_2.2 AECEBIZEH. FXIFFEE sentence,

# nebula-exchange_spark_2.4 #l nebula-exchange_spark_3.0 RILACEZEE, BETHEM sentence FBIEZE.
table:"basketball.player"

# BT E B IREEIE.

# nebula-exchange_spark_2.2 FZ#EHZEH,

# nebula-exchange_spark_2.4 1 nebula-exchange_spark_3.0 SJMECEZEH, BRETHEMN table FANERE. ZHBREW.
# sentence: "select * from people, player, team"

# 72 fields BI8E player RAMFIRHF, HIWH) value RYEA NebulaGraph HFIEEEIE.
# fields #0 nebula.fields BHERBESHR——RL,

# MREFRBIEES MG, BEGES () BH.

fields: [age,name]

nebula.fields: [age,name]

# IEERPE—FIFIEA NebulaGraph Hs= VID B9

vertex: {
field:playerid
# udf:{
# separator:"_"
# oldColNames: [field-0,field-1,field-2]
# newCo (Name:new-field
# }

# 79 VID $BIMEERAIS. BI40 VID J 12345, I@NNEIE tagl [E/9 tagl 12345, FRILTLEEL.
# prefix:"tagl"
# 3F string SR VID HITIAHILIRME.
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# policy:hash
}

# RN, FFEEIEMNEIEIERH S ANebulaGraph,
# filter: "name='Tom""

# #HEIR(ERY, @4F INSERT. UPDATE #1 DELETE, ZAIAJ9 INSERT,
#writeMode: INSERT

# HEMIPRESREMIBRIZ R X BXAIHAFI AL, writeMode’ 9  DELETE  BYIZ B EK,
#deleteEdge: false

# BHRE A NebulaGraph BYERIESREL.
batch: 256

# BIEE A NebulaGraph BIEZE0IEHDKE.
partition: 32

}
# 1% Tag team HXER.
{

name: team
type: {
source: mysql
sink: client

}

host:192.168.*.*

port:3306

database: "basketball"

table:"team"

user:"test"

password: "123456"

sentence:"select teamid, name from team order by teamid"

fields: [name]
nebula.fields: [name]
vertex: {

field: teamid
}
batch: 256
partition: 32

]

# SRR
edges: [
# i&@ Edge type follow HXER

# NebulaGraph FIXJRzBY Edge type %o
name: follow

type: {
# IREBURRHAE, REA MySQLo
source: mysql

# 1EEILHUES A NebulaGraph BIA,
# AT SSIES A NebulaGraph : Client % SST.
sink: client

}

host:192.168.*.*
port:3306

user:"test"

password: "123456"
database: "basketball"

# ABBNRIEEEIE,

# nebula-exchange_spark_2.2 AECEBIZEH. FXIFFEE sentence,

# nebula-exchange_spark_2.4 #l nebula-exchange_spark_3.0 RILACEZEE, BETHEM sentence FBIEZE.
table:"basketball.follow"

# BT E B IREEIE.

# nebula-exchange_spark_2.2 FZ#EHZEH,

# nebula-exchange_spark_2.4 1 nebula-exchange_spark_3.0 SJMECEZEH, BRETHEMN table FANERE. ZHBREW.
# sentence: "select * from follow, serve"

# 7€ fields Bi8E follow RAMFIRHF, HIWH value RYEA NebulaGraph FIEEEIE.
# fields #0 nebula.fields BHERBESHR——RL,

# MREFRBIEES MG, BEGES () BH.

fields: [degree]

nebula.fields: [degree]

# 72 source B, 3F follow RAPE—FIEALMERSEIRR
# 7% target 2, ¥ follow RAPE-IEABHBNREIRR.

source: {
field: src_player
# udf:{
# separator:"_"
# oldColNames: [field-0,field-1,field-2]
# newCo (Name:new-field
# }

# 79 VID I@IHSERIEIS. 40 VID J 12345, I@NNFIZK tagl /G579 tagl 12345, FRILTLEEL.
# prefix:"tagl"
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# 3t string 2688y VID H#ITIAFALIRIE.
# policy:hash

}
target: {
field: dst_player
# udf:{
# separator:"_"
# oldColNames: [field-0,field-1,field-2]
# newCo (Name:new-field
# }

# 79 VID $BIMEEMEIS. 40 VID A 12345, I@INEIE tagl /59 tagl_12345. FRILTLEEL.
# prefix:"tagl"

# 3} string 2889 VID H#ITAFHLIRIF.

# policy:hash

}

# IBE—IEA rank BIR (FJiE) o
#ranking: rank

# IEMN. FEFEANEIERHS ANebulaGraph,
# filter: "name='Tom""

# Ht@IgEARY, T3E INSERT. UPDATE A1 DELETE. BRIAJ9 INSERT,
#writeMode: INSERT

# B RE A NebulaGraph BIEIESE.
batch: 256

# BIBS A NebulaGraph BIEEBIEMNS K.
partition: 32
}

# i&[8 Edge type serve HX{ER
{
name: serve
type: {
source: mysql
sink: client

}

host:192.168.%.*
port:3306
database: "basketball"
table:"serve"
user:"test"
password: "123456"
sentence:"select playerid,teamid,start_year,end_year from serve order by playerid"
fields: [start_year,end_year
nebula.fields: [start_year,end_year]
source: {
field: playerid
}
target: {
field: teamid
}

# IBE—MIEA rank BIR (FIiE) o
#ranking: rank

batch: 256
partition: 32

#9% 3. [ NebulaGraph 5 \%##
BT T E L% MySQL #3ES A\EI NebulaGraph #. XFEEBIRAE, BB )\ G<2 10,

${SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange <nebula-exchange. jar_path> -c <mysql_appLlication.conf_path>

e

JAR B RMMIKENA N : H17458HEM maven BETH,

NN

${SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange /root/nebula-exchange/nebula-exchange/target/nebula-exchange_spark_2.4-3.8.0.jar -c /root/nebula-
exchange/nebula-exchange/target/classes/mysql_application.conf

FAP A LATEIR [EIE B HHE %R batchSuccess. <tag_name/edge_name> , FIARRINAIELE. HI40 batchSuccess. follow: 300 o
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HIR 4. (k) FIEEUR
B A UTE NebulaGraph /% (540 NebulaGraph Studio) H#iTEIRIER, HFIAKIERTESN. fl0:
LOOKUP ON player YIELD id(vertex);
FRFPWATERSS sl sTars EEHIHEUE.
#9% 5. (WIFH) 7£ NebulaGraph *E#%R7|

SAHERE, APEILUTE NebulaGraph REHEIEHERRS #EFSNZ07147

REEH: 202568848
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5\ Oracle ¥

A A—N ISR E A Exchange #7772 Oracle LAI%IES A NebulaGraph o

BB
A3 Hafilo

ARG, ZEIBEELE7N Oracle HE A basketbal L BIEKIBEER, LA player « team. follow Fl serve FANREFME T AT SMILMESR. UTAS
PRI,

oracle> desc player;

P — S R +

| Column | Null | Type |
(PSR RS P +

| PLAYERID | - |VARCHAR2(30) |
NAME | - |VARCHAR2(30) |
|AGE |- |NUMBER |
(PSR RS P +

oracle> desc team;

Drecmmememres oo U +
| Column | Null | Type |
B e e ——— +
| TEAMID | - |VARCHAR2(30) |
[NAME | - |VARCHAR2(30) |
(PSR A P +

oracle> desc follow;
[ S— i — T SR +
[ Column | Null | Type |
B e e +
| SRC_PLAYER | - | VARCHAR2(30)
| DST_PLAYER | - |VARCHAR2(30)
|DEGREE |- |NUMBER |
+

o e +

oracle> desc serve;

[ESEEER A Atemmceommeeee +
[ Column | Null | Type |
P  —  S— +
| PLAYERID | - |VARCHAR2(30) |
| TEAMID | - |VARCHAR2(30) |
| START_YEAR| - |NUMBER |
|END_YEAR | - |NUMBER |
[Ee—— T S +
LR

ASTRGIFE MacOS T3, U T RIEXIINEEEES
- BRI
« CPU: 1.7 GHz Quad-Core Intel Core i7
- NfE: 16GB
. Spark: 2.4.7, BHAR
» NebulaGraph : master,
kTS
FHRSAEIEZH, BRRERINATER:
- BE FIREIITMER
+ Graph AR50 Meta ARSSHIAY IP #3ERNHHR O,
+ %8 NebulaGraph SRV P &2,
- BAYRIE Exchange, #EESNL o A {ER Exchange 3.8.0,
+ B& % Sparko
+ TH& NebulaGraph F 828 Schema 58, 3% Tag #l Edge type B M. BMEE,

- BEREHFE Hadoop RS-
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EEFE

nebula-exchange_spark_2.2 (X%ZiF8REWE, FEZRHLREN,

RIEFIR

#9 1. 7£ NebulaGraph & Schema

DIFEE, FRUUTHEE NebulaGraph 83 Schema:

1. #aik Schema BZ, NebulaGraph ##9 Schema BRI T RFTo

2R BR
Tag player
Tag team
Edge Type follow
Edge Type serve

2. 1 NebulaGraph FreliE—E=[8] basketballplayer, F&lIE— Schema, A TFFTo

## BUREZEE

nebula> CREATE SPACE basketballplayer \
(partition_num = 10, \
replica_factor = 1, \
vid_type = FIXED_STRING(30));

## EFREIZE(E basketbal lplayer
nebula> USE basketballplayer;

## B Tag player
nebula> CREATE TAG player(name string, age int);

## B Tag team
nebula> CREATE TAG team(name string);

## B Edge type follow
nebula> CREATE EDGE follow(degree int);

## BIiE Edge type serve
nebula> CREATE EDGE serve(start_year int, end_year int);

BEER, L o

YR 2. BUECE

B

name string, age int
name string

degree int

start_year int, end_year int

11.3.4 f#f NebulaGraph Exchange

#71F Exchange [, &l target/classes/application.conf MFi&E Oracle #IBFHEXNEE, TEARGIF, EFIFISHRE A oracle_application.conf o

BN EETRIFARFIES I 0

# Spark #XEE
spark: {
app: {
name: NebulaGraph Exchange 3.8.0
}
driver: {
cores: 1
maxResultSize: 16
}
cores: {
max: 16
}
}

# NebulaGraph fBXECE
nebula: {
address:{

# LUFJ9 NebulaGraph #9 Graph ARZSF0 Meta ARSSPA7EANERAY IP HhtReiwCl.

# NRFZ MbAE, &R "ipl:port","ip2:port","ip3:port"s

# RAEMIEZBMESGES (,) o
graph:["127.0.0.1:9669"]
#HEE— Meta BRSSHUMDAE,

#HNREE NebulaGraph TEEHIFMAEH, akss, BECE Leader Metalyitiiit,

meta:["127.0.0.1:9559"]
}

# HEEMKSHIIAE NebulaGraph HERZEIZEENEEIBIR.

user: root
pswd: nebula
# BEFEM RSA MNFEHIEH.
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# enableRSA: true
# EM RSA MNEEEDEIEIE R,
# privateKey: ""
# 1BE NebulaGraph FHREEAUENEZERT.
space: basketballplayer
connection: {
timeout: 3000
retry: 3
}
execution: {
retry: 3
}
error: {
max: 32
output: /tmp/errors
}
rate: {
limit: 1024
timeout: 1000
}

}
# IR
tags: [
{
# NebulaGraph H$RzEY Tag ##Fo
name: player
type: {
# IEEBIBRX M8, REBA Oracle,
source: oracle
# AT SSIES A NebulaGraph : Client 8% SST.
sink: client

}

url:"jdbc:oracle:thin:@host:1521:basketball"
driver: "oracle.jdbc.driver.OracleDriver"
user: "root"

password: "123456"

# AR RIEIEIE,

# nebula-exchange_spark_2.2 AECEBIZEH. FXIFFEE sentence,

# nebula-exchange_spark_2.4 #l nebula-exchange_spark_3.0 RILECZEZEE, BRTHEM sentence FBIEZE,
table:"basketball.player"

# BT E B IREEE.

# nebula-exchange_spark_2.2 FZ#HZEH,

# nebula-exchange_spark_2.4 1 nebula-exchange_spark_3.0 SJMECEZEH, BETHEM table FANERE. ZRHBREW.
# sentence: "select * from people, player, team"

# 7£ fields BI8E player RAMFIRHF, HIWH value RYEA NebulaGraph HFIEEEIE.
# fields # nebula.fields BHERBELHR—— R,

# MRRBIEES NI, BEES () BH.

fields: [age,name]

nebula.fields: [age,name]

# IEERPE—FIFIEA NebulaGraph Hs= VID &Y

vertex: {
field:playerid
# udf:{
# separator:"_"
# oldColNames: [field-0,field-1,field-2]
# newCo (Name:new-field
# }

# 79 VID $BIMEEMEIS. 40 VID 12345, I@MNEIZ tagl /57 tagl 12345, FRIZTLEEL.
# prefix:"tagl"

# 3¢ string R VID HITRRFLIRIF,

# policy:hash

}

# ALIEHIN, FETIRH N EIER S ANebuLlaGraphe
# filter: "name='Tom""

# HEIRMERE), T$E INSERT. UPDATE #1 DELETE, 2AIAJ INSERT.
#writeMode: INSERT

# HEBPREREMIRZ R X BB A AL, writeMode' 79 DELETE  BHZS 8 AR,
#deleteEdge: false

# BB A NebulaGraph BOEIESEK.
batch: 256

# BUBS A NebulaGraph BYERZEAIREID KE.
partition: 32
}
# 1&18 Tag team HXIER.
{
name: team
type: {
source: oracle
sink: client

}

url:"jdbc:oracle:thin:@host:1521:db"
driver: "oracle.jdbc.driver.OracleDriver"
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user: "root"

password: "123456"

table: "basketball.team"

sentence: "select teamid, name from team"

fields: [name]
nebula.fields: [name]
vertex: {

field: teamid
}
batch: 256
partition: 32

# ANEHEE
edges: [

#
{

i&E Edge type follow HX{ER

# NebulaGraph H3$[zHy Edge type %#f.
name: follow

type: {
# EEBIRFRIE, REA Oracle,

source: oracle

# 1EEILHIES A NebulaGraph HIA,
# FEEMAR S EIBS A NebulaGraph : Client 3% SST.
sink: client

}

url:"jdbc:oracle:thin:@host:1521:db"
driver: "oracle.jdbc.driver.OracleDriver"
user: "root"

password: "123456"

# PR RIRREIE,
# nebula-exchange_spark_2.2 %REEZESH. FLZIFEE sentences

# nebula-exchange_spark_2.4 # nebula-exchange_spark 3.0 AIMERE %S, BEFHEM sentence FNEB.

table:"basketball.follow"

# WY EIEAREEIE.
# nebula-exchange_spark_2.2 RZFHZEH.

# nebula-exchange_spark_2.4 #1 nebula-exchange_spark_3.0 FIMEZEZSH, BRFEEM table FBAIE, ZFHZREM,

# sentence: "select * from follow, serve"

# 7£ fields B8E follow KRAFAMFILH, EXFH value RYEA NebulaGraph HIEERE M.

# fields # nebula.fields BHERBURA——IIR,
# MRFEBIEES IR, ARGES () BH.
fields: [degree]

nebula.fields: [degree]

# 1£ source B, 35 follow RPE—FWERBMEIASEIER.
# 1F target B, ¥ follow RAE—FIERILMEMNREIER.
source: {

field: src_player

# udf:{

# separator:"_"

# oldColNames: [field-0,field-1,field-2]
# newCo LName:new-field

#

# prefix:"tagl"
# 3t string 2688y VID H#{TRAFACIRIE.
# policy:hash

}
target: {
field: dst_player
# udf:{
# separator:"_"
# oldColNames: [field-0,field-1,field-2]
# newCo(Name:new-field
# }

}
# 59 VID IRINFSERIRILR. FUS0 VID 79 12345, 3BANAISR tagl /50 tagl 12345, TRILTEEL.

# 79 VID $BIMEEREILZ. 40 VID 12345, I@MNEIE tagl /579 tagl 12345, FRILTLEEL.

# prefix:"tagl"

# 3¢ string FREY VID HITRRFLIRIF,
# policy:hash

}

# IBE—NMFUER rank BUR (FD3%) o
#ranking: rank

# LEHN, FFETEMNBIEIERH S ANebulaGraph,
# filter: "name='Tom'"

# HtEIgEAAY, T3E INSERT. UPDATE A1 DELETE. BRIAJ9 INSERT,
#writeMode: INSERT

# BB A NebulaGraph BYIESEEK.
batch: 256

# BUBSA NebulaGraph BYRZEIRAISDEE.
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partition: 32
}

# 1% Edge type serve HXEE
{
name: serve
type: {
source: oracle
sink: client

}

url:"jdbc:oracle:thin:@host:1521:db"

driver: "oracle.jdbc.driver.OracleDriver"

user: "root"

password: "123456"

table: "basketball.serve"

sentence: "select playerid, teamid, start_year, end_year from serve"

fields: [start_year,end_year
nebula.fields: [start_year,end_year]
source: {

field: playerid
}
target: {

field: teamid
}

# IWE—DIUEA rank BIR (AI3%) o
#ranking: rank

batch: 256
partition: 32

9% 3. 7] NebulaGraph 5 A%E
IBTIT 8% Oracle HHESAEI NebulaGraph o XFSEEINA, BESRS G221,

${SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange <nebula-exchange. jar_path> -c <oracle_application.conf_path>

e

JAR BEFMIKEAN: 5174 28EM maven BETH,

il

${SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange /root/nebula-exchange/nebula-exchange/target/nebula-exchange_spark_2.4-3.8.0.jar -c /root/nebula-
exchange/nebu la-exchange/target/classes/oracle_application.conf

P A LEIRES B R batchSuccess. <tag_name/edge_name> , FRIARRINAIERE, {5140 batchSuccess.follow: 300 o
AR A (A)ik) BIEEERE
R A LUTE NebulaGraph % (5140 NebulaGraph Studio) H#iTEIRIER, HIAKIERTESN. fla:
LOOKUP ON player VIELD id(vertex);
AFBEIUERHS shon sTaTs EEFITHEIR.
#9% 5. (W) 7£ NebulaGraph T H#%ET

SABIERE, FAFELTE NebulaGraph HEFBIBHERRS|. HEESR =514,

RIGEH: 20258848
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F N\ ClickHouse %
ASA—NRGIRBBINAIER Exchange TEE7E ClickHouse ERIEIES N NebulaGraph .
Kl
AL Hflo
PR E
ASORGITE MacOS F5E6L, UTRBEXMFRRERER:
- BEAIAR
+ CPU: 1.7 GHz Quad-Core Intel Core i7
- W77 16GB
« Spark: 2.4.7, ##kk
+ ClickHouse: docker 8% yandex/clickhouse-server tag: latest(2021.07.01)
+ NebulaGraph : master,
B S
FASASIEZRT, AREERIALUTER:
- BE HRBINTER:
+ Graph fRZ5#1 Meta BRSSHVRY 1P tsitAim o
+ %8 NebulaGraph BRI - B FER,
- B&4F Exchange, #IEEESN o ARPIFER Exchange 3.8.0,
- BEREE Spark,

+ T1i# NebulaGraph gl Schema Y5 &, €3E Tag #l Edge type &R, B,
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#%% 1. 7£ NebulaGraph #{/## Schema

DIERIE, FRIATH B NebulaGraph 83 Schema:

1. #33A Schema B2, NebulaGraph H#9 Schema BRI F&RFATo

2R BR B

Tag player name string, age int

Tag team name string

Edge Type follow degree int

Edge Type serve start_year int, end_year int

2. 1 NebulaGraph #eliE—E=[8] basketballplayer, FH8lIE— Schema, IATFFAT.

## BUREZEE

nebula> CREATE SPACE basketballplayer \
(partition_num = 10, \
replica_factor = 1, \
vid_type = FIXED_STRING(30));

## EREIZEIE basketbal lplayer
nebula> USE basketballplayer;

## BIiE Tag player
nebula> CREATE TAG player(name string, age int);

## BIiZ Tag team
nebula> CREATE TAG team(name string);

## B Edge type follow
nebula> CREATE EDGE follow(degree int);

## I Edge type serve
nebula> CREATE EDGE serve(start_year int, end_year int);

BEER, BEER o

W 2. EMIECE S

Y5iE Exchange f5, &%l target/classes/application.conf X% E ClickHouse HEFHEXME B, TEARMIFR, ERINXERR
clickhouse_application.conf o FZNECEIAIEMIZIHIEESN o

{
# Spark #EXECE
spark: {
app: {
name: Nebula Exchange 3.8.0
}
driver: {
cores: 1
maxResultSize: 16
}
cores: {
max: 16
}
}

# NebulaGraph #HXECE
nebula: {
address:{
# LUFH NebulaGraph B9 Graph BRSSAN Meta ARSSFA7EANERAY IP MbhERSRC.
# INREZ ML, #&x0A "ipl:port","ip2:port","ip3:port"s
# FEMBEZBIARSGES (,) B
graph:["127.0.0.1:9669"]

#HEE— Meta BRSSHUMMAE,
#INRIEE NebulaGraph 7EREIIMLEH, a0k8s, FEACE Leader Metafyitiit,
meta:["127.0.0.1:9559"]

}

# HEMKSHIAFE NebulaGraph 1B EZREH SRR,
user: root

pswd: nebula

# BEMER RSA MEES.

# enableRSA: true

# FEF RSA INEEIDEIHVEA,

# privateKey: ""

# T NebulaGraph FHEEEARIBHEZEL.
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space: basketballplayer
connection: {
timeout: 3000
retry: 3
}
execution: {
retry: 3
}
error: {
max: 32
output: /tmp/errors
}
rate: {
Limit: 1024
timeout: 1000
}

}
# AhEEe
tags: [
# i&@ Tag player HEES,
{
name: player
type: {
# IEEBIBRX A8, RBH ClickHouse,
source: clickhouse
# AN SEIES A NebulaGraph : Client % SST.
sink: client

}

# ClickHouse 9 JDBC URL
url:"jdbc:clickhouse://192.168.*.*:8123/basketbal lplayer"

user:"user"
password:"123456"

# ClickHouse X%
numPartition:"5"

table:"player"
sentence:"select * from player"

# 72 fields BH8E player RAMFIRHT, EHIWH) value RYEA NebulaGraph FIEEEIE.

# fields # nebula.fields BHERBELHR—— R,
# MRFRBIEES NI, BEGES () BH.
fields: [name,age]

nebula.fields: [name,age]

# IBERPE—FIHIER NebulaGraph Hg VID KRR,

vertex: {
field:playerid
# udf:{
# separator:"_"
# oldColNames: [field-0,field-1,field-2]
# newCo(Name:new-field
# }

# 79 VID $BIMEEREIS. 40 VID 12345, I@MNEIE tagl /57 tagl 12345, FRIZTLEEL.

# prefix:"tagl"

# 3¢ string BRI VID HITRRFLIRIF,
# policy:hash

}

# ALIERIN, FETIRH N EIER S ANebulaGraph,
# filter: "name='Tom""

# #HEIRMEREL, T$F INSERT. UPDATE #1 DELETE, 2AIAJ INSERT.
#writeMode: INSERT

# HEBPREREMIRZ R XERBHEAF AL, “writeMode' 79 DELETE  BHZS 8 AR,
#deleteEdge: false

# BB A NebulaGraph BYEIESEK.
batch: 256

# BIBB A NebulaGraph BIEEBIEMNS K.
partition: 32
}

# IR Tag team X158,
{
name: team
type: {
source: clickhouse
sink: client
}
url:"jdbc:clickhouse://192.168.*.*:8123/basketbal lplayer"
user:"user"
password: "123456"
numPartition:"5"
table:"team"
sentence:"select * from team"
fields: [name]
nebula.fields: [name]
vertex: {
field:teamid
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}

batch: 256
partition: 32
}

# AMEH IR
edges: [

# &8 Edge type follow HB%EE

{
# NebulaGraph #3t[zf Edge type %&#ff.
name: follow

type: {
# IEEBIRRX A&, 1RBA ClickHouse,
source: clickhouse

# IEEINEIBS A NebulaGraph BIA,
# TEEMEFREIBS A NebulaGraph : Client 3% SSTo
sink: client

}

# ClickHouse #9 JDBC URL
url:"jdbc:clickhouse://192.168.*.*:8123/basketbal lplayer"

user:"user"
password: "123456"

# ClickHouse £YX%
numPartition:"5"

table:"follow"
sentence:"select * from follow"

# 7£ fields BI8E follow RAPMFILH, EXFH value RYEA NebulaGraph HIEEREM.

# fields # nebula.fields BHERBURA——IIR,
# MRFEIEES MR, ARGES () BH.
fields: [degree]

nebula.fields: [degree]

# 1E source B, 3F follow RPE—FWERBMIEIASEIRR.

source: {
field:src_player
# udf:{
# separator:"_"
# oldColNames: [field-0,field-1,field-2]
# newCo (Name:new-field
#

# prefix:"tagl"
# 3 string 288y VID #ITRAFHALIRIE.
# policy:hash

}
# 1E target B, 3§ follow RPEFERDH BN REIER.
target: {
field:dst_player
# udf:{
# separator:"_"
# oldColNames: [field-0,field-1,field-2]
# newCo (Name:new-field
# }

}
# 79 VID $BIMEEMIAISZ, A0 VID A 12345, 1@INEIS tagl [EH tagl 12345, FRIZTLEER.

# 79 VID $BIMEEMEIS. 40 VID 12345, I@MNEIZ tagl /57 tagl 12345, FRIZTLEEL.

# prefix:"tagl"

# 3¢ string R VID HITRRFLIRIF,
# policy:hash

}

# IBE—MIEA rank BIR (FJiE) o
#ranking: rank

# IEMN. FESEMNEIERHS ANebulaGraph,
# filter: "name='Tom""

# Ht@IgMEAAY, T3E INSERT. UPDATE A1 DELETE. BRIAJ9 INSERT,
#writeMode: INSERT

# BB A NebulaGraph BOEIESEK.
batch: 256

# $BIEEA NebulaGraph BYRELIEKIDKE.
partition: 32
}

# iR Edge type serve H%1E8
{
name: serve
type: {
source: clickhouse
sink: client
}
url:"jdbc:clickhouse://192.168.*.*:8123/basketbal lplayer"
user:"user"
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password: "123456"
numPartition:"5"
sentence:"select * from serve"
fields: [start_year,end_year
nebula.fields: [start_year,end_year]
source: {

field:playerid
}
target: {

field:teamid
}

# IEE—DIUER rank BIR (FIiE) o

#ranking: rank

batch: 256
partition: 32

#%% 3. 1] NebulaGraph 5 AR
BT T 84¥% ClickHouse $33ES A% NebulaGraph ff, XFEBHMIREE, BBNS )\ 65240

S{SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange <nebula-exchange. jar_path> -c <clickhouse_appLlication.conf_path>

e

JAR BERMIRENA I =175 55& M maven BETE,

aNLIR

${SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange /root/nebula-exchange/nebula-exchange/target/nebula-exchange_spark_2.4-3.8.0.jar -c /root/nebula-
exchange/nebula-exchange/target/classes/clickhouse_application.conf

AP A LEIREE B 2R batchSuccess. <tag_name/edge_name> , FHEIARRIHAIERE, {5140 batchSuccess. follow: 300 o
HhE 4 (A1) JSUEETE
FP A LATE NebulaGraph £ (540 NebulaGraph Studio) FHITEIEER, HFIAIEREES . fl0:
LOOKUP ON player YIELD id(vertex);
BABEUERSS shon sTaTs BEHITERIE.
#9% 5. (W145) 7£ NebulaGraph " E#%5|

SABIERE, AFALITE NebulaGraph HEHTEIBHERRS|. HHEESRZ5714,

&EEH: 202588848
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Macro Rendering Error
File: import-export/nebula-exchange/use-exchange/ex-ug-import-from-neo4;j .md
UndefinedError: 'exchange_ent' is undefined

Traceback (most recent call last):
File "/opt/hostedtoolcache/Python/3.8.18/x64/Lib/python3.8/site-packages/mkdocs_macros/plugin.py", line 688, in render
return md_template.render(**page_variables)
File "/opt/hostedtoolcache/Python/3.8.18/x64/Lib/python3.8/site-packages/jinja2/environment.py", Line 1295, in render
self.environment.handle_exception()
File "/opt/hostedtoolcache/Python/3.8.18/x64/Lib/python3.8/site-packages/jinja2/environment.py"”, line 942, in handle_exception
raise rewrite_traceback_stack(source=source)
File "<template>", line 117, in top-level template code
File "/opt/hostedtoolcache/Python/3.8.18/x64/Lib/python3.8/site-packages/jinja2/environment.py", Line 490, in getattr
return getattr(obj, attribute)
jinja2.exceptions.UndefinedError: 'exchange_ent' is undefined

11.3.4 f#f NebulaGraph Exchange

RIGEH: 2025F8H4H
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11.3.4 f#f NebulaGraph Exchange

S Hive ¥R

ASA—RBIRBAINAIE R Exchange 3$7FHE7E Hive ERI%ES AN NebulaGraph .
BAGIEES

AL basketballplayer Z0ES= A6,

EERRAIS, ZEBIREBZFEAN Hive BRI basketbal | FUEIEES, Llplayer . team. follow F serve A NRTEME T BB RN EE. UTFAZD
REVEN,

scala> spark.sql("describe basketball.player").show
F— F— S +
|col_name|data_type|comment|

PSR i b +

|playerid| string| null|

| age| bigint| null|

| name| string| null|

PSR i b +

scala> spark.sql("describe basketball.team").show

m—— e e +
| col_name|data_type|comment]|
B e e +

| teamid| string| null|
| name| string| null|
4 A A +

scala> spark.sql("describe basketball.follow").show

[ S— T m— +
| col_name|data_type|comment]|
B e e +

|src_player| string| null|
|dst_player| string| null|
degree| bigint| null|

\
e e Ao +

scala> spark.sql("describe basketball.serve").show

(PSR Ao Atcmm +
| col_name|data_type|comment|
P —— — — +

| playerid| string| null|
| teamid| string| null|
|start_year| bigint| null|
| end_year| bigint| null|
[ S— T m— +

BiBE: Hive BYIEEE! bigint 5 NebulaGraph B9 int X5,
ZNETih
ASCRAITE MacOS F5E, UTRBEXNIFEREER:

 BECRAAG
« CPU: 1.7 GHz Quad-Core Intel Core i7
- W7E: 16GB

* Spark: 2.4.7, BHAR
+ Hive: 2.3.7, Hive Metastore 38/ MySQL 8.0.22

» NebulaGraph : master,
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11.3.4 f#f NebulaGraph Exchange

AR A
FHESANBIEZHT, ARRERIAUTES:
- B4 HREWITER:

Graph ARSSF1 Meta ARSSHIAY IP #isitFNiH O,
- 845 NebulaGraph BiXREI B~ RN,

- BEYIE Exchange, #EESL o AR {ER Exchange 3.8.0,
- BE%RE Spark,.
- TH& NebulaGraph F8l# Schema K58, B1F Tag #l Edge type IE. B4,

- B£E50 Hive Metastore #3EE (KR4 MySQL) o

U8 1. 7£ NebulaGraph H6/i# Schema

DIERIE, FRIATH B NebulaGraph 87 Schema:

1. #aik Schema B&, NebulaGraph ##9 Schema BRI RFTo

2R BR B

Tag player name string, age int

Tag team name string

Edge Type follow degree int

Edge Type serve start_year int, end_year int

2. 1 NebulaGraph FeliE—E=[8] basketballplayer, FH&lE— Schema, ATFFITo

## BUREZRE

nebula> CREATE SPACE basketballplayer \
(partition_num = 10, \
replica_factor = 1, \
vid_type = FIXED_STRING(30));

## EFEEZRIE] basketballplayer
nebula> USE basketballplayer;

## BUEE Tag player
nebula> CREATE TAG player(name string, age int);

## BIiE Tag team
nebula> CREATE TAG team(name string);

## BliE Edge type follow
nebula> CREATE EDGE follow(degree int);

## B Edge type serve
nebula> CREATE EDGE serve(start_year int, end_year int);

EZER, BEBN o
R 2. {iif] Spark SQL i\ Hive SQL &)
BTN spark-shell ifi5fG, #RBITUUTIEA), A Spark BEiEX Hive FRAVERIE,

scala> sql("select playerid, age, name from basketball.player").show
scala> sql("select teamid, name from basketball.team").show
("

(

scala>sql("select src_player, dst_player, degree from basketball.follow").show
scala> sql("select playerid, teamid, start_year, end_year from basketball.serve").show

LA /958 basketball.player HIEHAIZER,

B e +
| playerid| age| name|
(S S — +

|player100| 42|  Tim Duncan|
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|player101| 36| Tony Parker|
|player102| 33|LaMarcus Aldridge|
|player103| 32|  Rudy Gay|
|player104| 32| Marco Belinelli|

rR—

AR 3:

----- e

M RHE B

11.3.4 f#f NebulaGraph Exchange

#miF Exchange f5, &% target/classes/application.conf MXHIZE Hive #IBFEXNEE, EATRFIH, EFIBISHEZ A hive_application.conf o F
BB R4 BRIES I A0 = 15

{
#

Spark HHXEBE

spark: {

}

#

app: {
name: NebulaGraph Exchange 3.8.0
}
driver: {
cores: 1
maxResultSize: 16
}
cores: {
max: 16

}

W Spark #1 Hive BRBERFIER, FTHRBEBER Hive HBY, TNIERBXLRE,

#hive: {

o3 H W I

#}

#

waredir: "hdfs://NAMENODE_IP:9000/apps/svr/hive-xxx/warehouse/"
connectionURL: "jdbc:mysql://your_ip:3306/hive_spark?characterEncoding=UTF-8"
connectionDriverName: "com.mysql.jdbc.Driver"

connectionUserName: "user"

connectionPassword: "password"

NebulaGraph #8%EZi&

nebula: {

}
#

address:{
# LUT 79 NebulaGraph K9 Graph BRSZFIFAE Meta BRSSFRFEMIEREY IP HihbReitOl.
# NREZ ML, #&30A "ipl:port","ip2:port","ip3:port"s
# REMIEZ BUESGES (,) B
graph:["127.0.0.1:9669"]
HEBR— Meta ARSSHIMAE,
#INRIEE NebulaGraph 7EREIMLEH, 40kss, FEECE Leader Metafyitiit,
meta:["127.0.0.1:9559"]
}
# HEMKSHUIURE NebulaGraph FEREZE &R HIBR,
user: root
pswd: nebula
# REMEA RSA MENES.
# enableRSA: true
# £ RSA MBHBEHIE .
# privateKey: ""
# HEE NebulaGraph FHEEEAUENEZERIT.
space: basketballplayer
connection: {
timeout: 3000
retry: 3
}
execution: {
retry: 3
}
error: {
max: 32
output: /tmp/errors
}
rate: {
Limit: 1024
timeout: 1000
}

pSETS

tags: [

# 1&8 Tag player HHXEE,
{
# NebulaGraph AR¥fRZEY Tag &#T.
name: player
type: {
# IEEBURR AT, REA hive
source: hive
# EEMEFREIES A NebulaGraph : Client 3% SSTo
sink: client

}

# IREBIREBUERE basketball F player REUEH SQL 1BA
exec: "select playerid, age, name from basketball.player"

# 1£ fields BI&%E player RHFMFILH, HWFA value RIEF NebulaGraph HIEEREM.

# fields # nebula.fields BHERBURA——IIRL,
# MRFBEIRES MG, ARGES () BH.
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fields: [age,name]
nebula.fields: [age,name]

# IBERPE—FIEIER NebulaGraph Hg VID HIKIR.

vertex:{
field:playerid
# udf:{
# separator:"_"
# oldColNames: [field-0,field-1,field-2]
# newCo (Name:new-field
# }
# 79 VID $BIMEEMEIS. 40 VID A 12345, I@INEIE tagl /59 tagl_12345. FRILTLEEL.
# prefix:"tagl"
# 3} string 2889 VID H#ITAFHLIRIF.
# policy:hash
}

# ALIERIN, FETIRH N EIER S ANebulaGraph.
# filter: "name='Tom'"

# #HEIRMEREL, T$F INSERT. UPDATE #1 DELETE, 2AIAJ INSERT.
#writeMode: INSERT

# HEBPREREMIRZ R XERE A AL, “writeMode' 79 DELETE  BHZS 8 AR,
#deleteEdge: false

# BitRE A NebulaGraph BYRAEUESREK.
batch: 256

# MBS A NebulaGraph FIEZEAIREDKEK.
partition: 32
}
# 1818 Tag team HXIER.
{
name: team
type: {
source: hive
sink: client
}
exec: "select teamid, name from basketball.team"
fields: [name]
nebula.fields: [name]
vertex: {
field: teamid
}
batch: 256
partition: 32

1

# AMEHEE
edges: [
# & Edge type follow HB%1EE
{
# NebulaGraph #3$[zf Edge type %o
name: follow

type: {
# IBELIBFMHFEIN, RBA hiveo

source: hive

# IEEINEIBS A NebulaGraph 95,
# TEEMEFREIBES A NebulaGraph : Client 3% SSTo
sink: client

}

# IREIREVBUERE basketball A follow FEUER SQL B,
exec: "select src_player, dst_player, degree from basketball.follow"

# 7£ fields BI5%E follow FRAPMIFIGHS, HIRAY value &EA NebulaGraph FIEERE.
# fields # nebula.fields BHERBEHUA——IIRL.

# MRFBIEESDINGH, BEGES () BH.

fields: [degree]

nebula.fields: [degree]

# 72 source B, JF follow RAPEFEABHERFIIBR.

# 7 target 2, 3¥ follow RPE—FERIBHNBENSEIER.
source: {
field: src_player
# udf:{
# separator:"_"
# oldColNames:[field-0,field-1,field-2]
# newCo (Name:new-field

# }

# 39 VID M@INFEERIRIZ. HIN VID J9 12345, IBANAISE tagl /5K tagl_ 12345, FRILTAER.
# prefix:"tagl"

# 3 string 2BUHY VID #ITRAFHALIRIE.

# policy:hash

}

target: {

field: dst_player
# udf:{
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# separator:"_"

# oldColNames: [field-0,field-1,field-2]
# newCo(Name:new-field

# }

# 79 VID IBIHSERIEIS. 40 VID J 12345, I@NNFIZK tagl [/ tagl 12345, FRILTLEEL.
# prefix:"tagl"

# 3t string AU VID BITIREILIRE,

# policy:hash

}

# IBE—NFUER rank BYR (FD3%) o
#ranking: rank

# ALIEHIN, AT IRHNEEIER S ANebuLlaGraph.
# filter: "name='Tom'"

# #HEIRMERE), T$E INSERT. UPDATE #1 DELETE, 2AIAJ INSERT.
#writeMode: INSERT

# BHPRE A NebulaGraph HYRAZIESRE.
batch: 256

# BIBEE A NebulaGraph BIRERIEHNDXE.
partition: 32
}

# iRiB Edge type serve H¥XfER
{
name: serve
type: {
source: hive
sink: client
}
exec: "select playerid, teamid, start_year, end_year from basketball.serve"
fields: [start_year,end_year
nebula.fields: [start_year,end_year]
source: {
field: playerid
}
target: {
field: teamid
}

# IWE—DIUEA rank BIR (AI3%) o
#ranking: rank

batch: 256
partition: 32

9% 4. [ NebulaGraph 5 \%E
BITUI T E L% Hive 23BS AZI NebulaGraph B, XFE&EHMIRE, BELS )\ G524,

${SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange <nebula-exchange. jar_path> -c <hive_application.conf_path>-h

e

JAR BEFMIKEAN: B1742HEM maven BETH,

il

S{SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange /root/nebula-exchange/nebula-exchange/target/nebula-exchange_spark_2.4-3.8.0.jar -c /root/nebula-
exchange/nebula-exchange/target/classes/hive_application.conf -h

R TILTEIRES S HEE batchSuccess. <tag_name/edge_name> , FIARRINAIERE. 530 batchSuccess.follow: 300 o

iA18) Kerberos IAIERY HDFS
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£ Kerberos #{TL£IAER, FHERAUTHEMHSNZ—IA17 Kerberos IAIERY HDFS,

- E6$HIRE Kerberos BLBE X
TS HEIE --conf 0 --files , fFlg0:

${SPARK_HOME}/bin/spark-submit --master xxx --num-executors 2 --executor-cores 2 --executor-memory 1g \
--conf "spark.driver.extraJavaOptions=-Djava.security.krb5.conf=./krb5.conf" \

--conf "spark.executor.extraJavaOptions=-Djava.security.krb5.conf=./krb5.conf" \

--files /local/path/to/xxx.keytab,/local/path/to/krb5.conf \

--class com.vesoft.nebula.exchange.Exchange \

exchange. jar -c xx.conf

--conf MY AR HINTAMEEAR:
- BB XHIEITERE, EKFIHE YARN 30E Spark Hl28tERIERE TEA X R X o
(YARN iR F#7) BB XHFIHEMERE (G130 . /krbS.conf) o BiT --files EEMZERXHTE Java BIMNE JAR W ITIEBR T
--files B HATIFHETEAT spark-subnit s HINIER Lo

- RMEAHL
1§ Spark 1 Kerberos AJEHI Hadoop EBETEIEREISEEEA, £ HDFS #1 YARN, FASTE Spark BY spark-env.sh FRIGNNECE export
HADOOP_HOME=<hadoop_home_path> o

HPR5: (A% IEEURE
B A LUTE NebulaGraph 2% (540 NebulaGraph Studio) HFHITEIEIER, HFIAKIEREESN. fAl0:
LOOKUP ON player YIELD id(vertex);
RFBEUERGS EEFRITERE.
#9% 6. (W) 7E NebulaGraph 1 E 7|

SAHERE, APAEILTE NebulaGraph REHBIZHERRS|, HHEEER o

R/GEH: 2025F8H4H
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5 MaxCompute f

A A— B ERN{AI R Exchange /&7 MaxCompute ERIEHES A NebulaGraph .

G

XA Al

FREACE

ASORGITE MacOS F5E6L, UTRBEXMFRRERER:
- BEAIAR

+ CPU: 1.7 GHz Quad-Core Intel Core i7

- N7F: 16GB

« Spark: 2.4.7, ##kk

+ MaxCompute: FIE=E Sk

+ NebulaGraph : master,

l

TR

FASNBEZR, BRPRERIAATESR:

- B HFHREBMTMEE:

+ Graph fRZ5#1 Meta BRSSHVRY 1P tsitAim o

+ %8 NebulaGraph BRI - B FER,

- B&4F Exchange, #IEEESN o ARPIFER Exchange 3.8.0,
- BEREE Spark,

+ T1i# NebulaGraph gl Schema Y5 &, €3E Tag #l Edge type &R, B,
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11.3.4 f#f NebulaGraph Exchange

#%% 1. 7£ NebulaGraph #{/## Schema

DIERIE, FRIATH B NebulaGraph 83 Schema:

1. #33A Schema B2, NebulaGraph H#9 Schema BRI F&RFATo

2R BR B

Tag player name string, age int

Tag team name string

Edge Type follow degree int

Edge Type serve start_year int, end_year int

2. 1 NebulaGraph #eliE—E=[8] basketballplayer, FH8lIE— Schema, IATFFAT.

## BUREZEE

nebula> CREATE SPACE basketballplayer \
(partition_num = 10, \
replica_factor = 1, \
vid_type = FIXED_STRING(30));

## EREIZEIE basketbal lplayer
nebula> USE basketballplayer;

## BIiE Tag player
nebula> CREATE TAG player(name string, age int);

## BIiZ Tag team
nebula> CREATE TAG team(name string);

## B Edge type follow
nebula> CREATE EDGE follow(degree int);

## I Edge type serve
nebula> CREATE EDGE serve(start_year int, end_year int);

BEER, BEER o

W 2. EMIECE S

Y51E Exchange [5, &% target/classes/application.conf XHI&E MaxCompute #IBEFEXNEE., EARFIH, SFHXERER
maxcompute_application.conf o FZPECEINAVIEMIRAEIES N o

{
# Spark HEXEE
spark: {
app: {
name: NebulaGraph Exchange 3.8.0
}
driver: {
cores: 1
maxResultSize: 16
}
cores: {
max: 16
}
}

# NebulaGraph #HXECE
nebula: {

address:{
# LUFH NebulaGraph B9 Graph BRSSAN Meta ARSSFA7EANERAY IP MbhERSRC.
# INREZ ML, #&x0A "ipl:port","ip2:port","ip3:port"s
# FEMBEZBIARSGES (,) B
graph:["127.0.0.1:9669"]
HEBR— Meta ARSSHIMBAE,
#INRIZE NebulaGraph 7EREIFLEH, 40k8s, FEACE Leader Metafyitiit,
meta:["127.0.0.1:9559"]

}

# EEMKSHUFURE NebulaGraph 1BRZEZEEHIBHIRINR,

user: root

pswd: nebula

# BEMER RSA MBHEH.

# enableRSA: true

# FEF3 RSA MNEBBEIHVEH,

# privateKey: ""

# S NebulaGraph PHREEABIENIEZEE&FT.

space: basketballplayer
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connection: {
timeout: 3000
retry: 3
}
execution: {
retry: 3
}
error: {
max: 32
output: /tmp/errors
}
rate: {
Limit: 1024
timeout: 1000
}
}
# BB
tags: [
# i&@ Tag player #XER
{
name: player
type: {
# IEEBIBRXX B, REA MaxCompute,
source: maxcompute
# EEMARF S EIBS A NebulaGraph : Client 3% SST.
sink: client

}

# MaxCompute BYER%
table:player

# MaxCompute FYIE %
project:project

# MaxCompute BRZ3HY odpsUrl #1 tunnelUrL,

# HOHERTTE https://help.aliyun.com/document_detail/34951.html &&,
odpsUrL:"http://service.cn-hangzhou.maxcompute.aliyun.com/api"
tunnelUrl:"http://dt.cn-hangzhou.maxcompute.aliyun.com"

# MaxCompute BRZ5HY accesskeyId # accessKeySecreto
accessKeyId:xxx
accessKeySecret: xxx

# MaxCompute REVZIXHER, ZECBRI%E.
partitionSpec:"dt="partitionl'"

# MaxCompute B9 Spark ZEHESZTEIREX MaxCompute HUIBBMERMNDXE. BIANL, ZEEBEAE.
numPartitions:100

# IBHAR SQL BARMNREF LS table BYEIERE), ZERB%.
sentence:"select id, name, age, playerid from player where id < 10"

# 7£ fields BH8E player RAMFIGH, EXRH value RIEA NebulaGraph HIEEEM.
# fields # nebula.fields BHEBXUF——IIRL,

# MRFBEIEES IR, BEGES () B,

fields: [name, age]

nebula.fields: [name, age]

# IEERPE—FIERIEN NebulaGraph 2 VID A9
vertex:{

field: playerid

udf:{

separator:"_
oldColNames: [field-0,field-1,field-2]
newCo LName:new-field

}
79 VID 1@INFETERVFILSE. BUS0 VID J9 12345, IBANAGLR tagl f50 tagl 12345, FRILTEES.
prefix:"tagl"
3F string ZEAE VID #HITRAFELIRIE,
policy:hash

B e T

# IEMN. FESEMNEIERHS ANebulaGraph,
# filter: "name='Tom""

# Ht@IgMEAAY, T3E INSERT. UPDATE A1 DELETE. BRIAJ9 INSERT,
#writeMode: INSERT

# HERIPRE REMFRZ S XBBIHIDMAL, “writeMode' 9" DELETE BHZBE AR,
#deleteEdge: false

# BREA NebulaGraph BIEIESH.
batch: 256

# BIEE A NebulaGraph BFEREOIEMND K.
partition: 32

}

# i&8 Tag team HXER.
{
name: team
type: {
source: maxcompute
sink: client
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}
]

}
table:team
project:project
odpsUrL:"http://service.cn-hangzhou.maxcompute.aliyun.com/api"
tunnelUrl:"http://dt.cn-hangzhou.maxcompute.aliyun.com"
accessKeyId:xxx
accessKeySecret: xxx
partitionSpec:"dt="partitionl'"
sentence:"select id, name, teamid from team where id < 10"
fields: [name]
nebula.fields: [name]
vertex:{
field: teamid
}
batch: 256
partition: 32

# AMEH IR
edges: [

#
{

&8 Edge type follow HEXELR

# NebulaGraph #33[zf) Edge type %o
name: follow

type:{
# TRERIBRX &I, 1&EH MaxCompute,
source:maxcompute

# IEEINEIES A NebulaGraph BIA,
# TEEMEFREIBES A NebulaGraph : Client 3% SSTo
sink:client

}

# MaxCompute HY&R%
table:follow

# MaxCompute HIIE %
project:project

# MaxCompute ARZ5HY odpsUrl # tunnelUrl,

# HUHERTTE https://help.aliyun.com/document_detail/34951.html &&,
odpsUrL:"http://service.cn-hangzhou.maxcompute.aliyun.com/api"
tunnelUrl:"http://dt.cn-hangzhou.maxcompute.aliyun.com"

# MaxCompute BRZ3HY accessKeyId 1 accessKeySecreto
accessKeyId:xxx
accessKeySecret: xxx

# MaxCompute REJSXHEM, ZEERI %,
partitionSpec:"dt="partitionl'"

# 1BHAR SQL BARMNREF LS table BYEIERE), ZERBA%.
sentence:"select * from follow"

# 7£ fields 28E follow RAMFIGH, EXRH value RIEA NebulaGraph HIEEEM.

# fields # nebula.fields BHIEBUF——IIRL,
# MRFBEIEES IR, BEGES () BH.
fields: [degree]

nebula.fields: [degree]

# 7£ source B, ¥ follow RPE—FIERIDAGEEIESEBIER.

source: {
field: src_player
# udf:{
# separator:"_"
# oldColNames: [field-0,field-1,field-2]
# newCo LName:new-field
#

# prefix:"tagl"
# 3t string 2688 VID H#{TIAFALIRIE.
# policy:hash

}
# 7% target 2, ¥ follow RAPE-FIEANBHBNREIRR.
target:{
field: dst_player
# udf:{
# separator:"_"
# oldColNames: [field-0,field-1,field-2]
# newCo (Name:new-field
# }

}
# 59 VID I@INFSERIRIZR. FIS0 VID 79 12345, 3BANAISR tagl /G0 tagl 12345, TRILTEEL.

# 79 VID IBIHSERIEIS. BI40 VID Ju 12345, I@NNFIZK tagl /G579 tagl 12345, FRILTLEEL.

# prefix:"tagl"

# 3¢ string R VID HITPAFILIRIE,
# policy:hash

}

# IBE—NFUER rank BUR (FD3%) o
#ranking: rank

# RN, FELEMANEEIERH S ANebulaGraph,
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™

# filter: "name='Tom

# #HtEBIRIERY, @4F INSERT. UPDATE #0 DELETE, ZAIAJ9 INSERT,
#writeMode: INSERT

# BIBS A NebulaGraph BIEEIEMNS K.
partition:10

# BHRE A NebulaGraph BYERIESREL.
batch:10
}

# 1818 Edge type serve HX{ER
{

name: serve
type:{

source:maxcompute

sink:client
}
table:serve
project:project
odpsUrL:"http://service.cn-hangzhou.maxcompute.aliyun.com/api
tunnelUrl:"http://dt.cn-hangzhou.maxcompute.aliyun.com"
accessKeyId:xxx
accessKeySecret: xxx
partitionSpec:"dt="partitionl'"
sentence:"select * from serve"
fields: [start_year,end_year
nebula.fields: [start_year,end_year]
source: {

field: playerid
}
target:{

field: teamid
}

# IEE—DIUER rank BIR (FIiE) o

#ranking: rank

partition:10
batch:10

#%% 3. 1] NebulaGraph 5 A\%{3E
BT T 2% MaxCompute #3ES A EI NebulaGraph 1, XFEEBNRE, BEBRS G240,

S{SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange <nebula-exchange. jar_path> -c <maxcompute_appLlication.conf_path>

e

JAR BERWMIRENA I =175 55& M maven BETE,

il

${SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange /root/nebula-exchange/nebula-exchange/target/nebula-exchange_spark_2.4-3.8.0.jar -c /root/nebula-
exchange/nebula-exchange/target/classes/maxcompute_application.conf

P A LEREE B 2R batchSuccess. <tag_name/edge_name> , FEIARRIHAYERE, {540 batchSuccess.follow: 300 o
HR 4. (ANE) BIEEURE
B A LATE NebulaGraph A% (540 NebulaGraph Studio) HHITEIER, HFIAKIEREES . fl0:
LOOKUP ON player YIELD id(vertex);
BARBELERS s sTATs BESRITEIR.
#9% 5. (W115) 7£ NebulaGraph " E#%5|

SABIERE, AFALITE NebulaGraph hEHTEIBHERRS|. HHEESRZ514,

&EEH: 202588848
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S\ Pulsar 3¥E

A5 i BRAN{AIE A Exchange 187757E Pulsar ERY¥IES A NebulaGraph o

PRECE
ASORGIFE MacOS TR, M REXIIMREEES
- BRI
« CPU: 1.7 GHz Quad-Core Intel Core i7
- W77 16GB
- Spark: 2.4.7, BHlhR
+ NebulaGraph : master,
HiFR A1
FHASANEBIEZRT, ARHEEMHIALUTER:
- B& HREIITER:
- Graph AR50 Meta BRSZ 8989 IP kFNiH .
- 85 NebulaGraph BAXREI A~ RN,
- B&4iF Exchange, #1HEEN o AR {ER Exchange 3.8.0,
- BE%RE Spark,.
+ TH# NebulaGraph #8l# Schema K58, B1F Tag Al Edge type HEM. BlES,
« BEEREHFRE Pulsar IRS3.
B
« S\ Pulsar #IER R 5 Client #2, BIEEK tags.type.sink A edges. type.sink BB client o

+ S\ Pulsar #0EEYi5 7068 A Exchange 3.4.0 hii A, ZARAIEIN T HSNBIENER, FIFRNBIES N, 158 Exchange 3.0.0. 3.3.0. 3.5.0
s,
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#%% 1. 7£ NebulaGraph #{/## Schema

DIERIE, FRIATH B NebulaGraph 83 Schema:

1. #33A Schema B2, NebulaGraph H#9 Schema BRI F&RFATo

2R BR B

Tag player name string, age int

Tag team name string

Edge Type follow degree int

Edge Type serve start_year int, end_year int

2. 1 NebulaGraph #eliE—E=[8] basketballplayer, FH8lIE— Schema, IATFFAT.

## BUREZEE

nebula> CREATE SPACE basketballplayer \
(partition_num = 10, \
replica_factor = 1, \
vid_type = FIXED_STRING(30));

## EREIZEIE basketbal lplayer
nebula> USE basketballplayer;

## BIiE Tag player
nebula> CREATE TAG player(name string, age int);

## BIiZ Tag team
nebula> CREATE TAG team(name string);

## B Edge type follow
nebula> CREATE EDGE follow(degree int);

## I Edge type serve
nebula> CREATE EDGE serve(start_year int, end_year int);

BEER, BEER o

W 2. EMIECE S

451F Exchange f5, &%/ target/classes/application.conf I E Pulsar HIEFHEXNEE. TEARAIF, EHIBISXHRE I pulsar_application.conf o
ENEEWMAFAIRRIES o

{
# Spark HEXEE
spark: {
app: {
name: NebulaGraph Exchange 3.8.0
}
driver: {
cores: 1
maxResultSize: 16
}
cores: {
max: 16
}
}

# NebulaGraph #HXECE
nebula: {
address:{
# LUFH NebulaGraph B9 Graph BRSSAN Meta ARSSFA7EANERAY IP MbhERSRC.
# INREZ ML, #&x0A "ipl:port","ip2:port","ip3:port"s
# FEMBEZBIARSGES (,) B
graph:["127.0.0.1:9669"]
HEBE— Meta BRSSAUHDHE.
#INRIZE NebulaGraph 7EREIFLEH, 40k8s, FEACE Leader Metafyitiit,
meta:["127.0.0.1:9559"]
}
# EEMKSHUFURE NebulaGraph 1BRZEZEEHIBHIRINR,
user: root
pswd: nebula
# 2EER RSA MBHED.
# enableRSA: true
# FEF3 RSA MNEBBEIHVEH,
# privateKey: ""

# HENebulaGraph B EEABIRHIE 2284,
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space: basketballplayer
connection: {
timeout: 3000
retry: 3
}
execution: {
retry: 3
}
error: {
max: 32
output: /tmp/errors
}
rate: {
Limit: 1024
timeout: 1000
}

}
# RIB
tags: [
# i&@ Tag player HEES,

# NebulaGraph "R3JRZH) Tag ##f.
name: player
type: {
# IEEBIERX B, 1RER Pulsar,
source: pulsar
# IEEMFHFEIES A NebulaGraph . 23745 Client,
sink: client
}
# Pulsar ARS388H0AE.
service: "pulsar://127.0.0.1:6650"
# ¥E¥ pulsar B9 admin.urlo
admin: "http://127.0.0.1:8081"
# Pulsar BYEIR, AILAM topic. topics A topicsPattern iEE—N#{TAZE,
options: {
topics: "topicl,topic2"
}

# 7£ fields BI8%E player RAPRIFIGHT, HIRAY value &EA NebulaGraph FIEER .

# fields # nebula.fields BHERBEHUA——IIRL.
# MRFRBIEES DG, BEGES () BH.
fields: [age,name]

nebula.fields: [age,name]

# IEERPE—FIHKIES NebulaGraph H3 VID BIRIR.

vertex:{
field:playerid
# udf:{
# separator:"_"
# oldColNames:[field-0,field-1,field-2]
# newCo (Name:new-field
# }

# 79 VID IBIMHEERIEIS. 40 VID 12345, I@NNFIZK tagl /79 tagl 12345, FRILTLEEL.

# prefix:"tagl"

# 3 string FERE VID HITAFICIRIE,
# policy:hash

}

# RN, FFATIEANIAYERIE S S ANebu laGraphs
# filter: "name='Tom'"

# #tEIRIEEAY, ©IF INSERT. UPDATE F1 DELETE, BAIAJ INSERT,
#writeMode: INSERT

# #tERMIPRET A MIPRIZ R X BB AL, “writeMode’ 79 DELETE B ZBHER,

#deleteEdge: false

# BHPRE A NebulaGraph HYEHESRE.
batch: 10

# BIBEEA NebulaGraph BIRERIEHDXE.
partition: 10

# ZEVHBRER. B B
interval.seconds: 10

}
# 188 Tag team HXIER.
{

name: team
type: {

source: pulsar

sink: client
}
service: "pulsar://127.0.0.1:6650"
admin: "http://127.0.0.1:8081"
options: {

topics: "topicl,topic2"
}
fields: [name]
nebula.fields: [name]
vertex:{

field:teamid

}
batch: 10
partition: 10
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}
]

interval.seconds: 10

# SRR
edges: [
# i&@ Edge type follow HXER

}

#

NebulaGraph #R3$z#9 Edge type &#f.

name: follow

typ

}

#

e: {
# IEEBHRFMHAE, ’EA Pulsar,
source: pulsar

# 1EEILHUES A NebulaGraph BIA,

# IEEMAHEIES A NebulaGraph . H3%#¥ Client.

sink: client

Pulsar ARSSERitbhE.

service: "pulsar://127.0.0.1:6650"

#

JER pulsar B9 admin.urlo

admin: "http://127.0.0.1:8081"

# Pulsar BYEIR, AILAM topic. topics A topicsPattern iEE—N#{TAZE,

options: {

}

topics: "topicl,topic2"

# 1£ fields BI5%E follow RHFMFILH, HMWA value REHF NebulaGraph HIEEREM.

#
#

fields #1 nebula.fields BHERESR——IRL,
MRFBIEES MG, BRGES () BH.

fields: [degree]
nebula.fields: [degree]

# 72 source B, JF follow RPE-FIEANBHERFIIBR.
# 1F target B, 35 follow RPE—FERIBH B SEIER.

source: {
field:src_player
# udf:{
# separator:"_"
# oldColNames: [field-0,field-1,field-2]
# newCo (Name:new-field
#
# prefix:"tagl"
# X string 288y VID #ITRAFHALIRIE.
# policy:hash
}
target:{
field:dst_player
# udf:{
# separator:"_"
# oldColNames: [field-0,field-1,field-2]
# newCo LName:new-field
#
# prefix:"tagl"
# Xt string 26889 VID H#ITRAFACIRIE.
# policy:hash
}
# BE—DIIER rank BYR (FIE) o

#ranking: rank

#
#

# HtEIR(FARRY, @$E INSERT. UPDATE F1 DELETE, 2RIAJ9 INSERT,

SN, FFEEEMN A EIERH S ANebulaGraph,
filter: "name='Tom'"

#writeMode: INSERT

#

BREA NebulaGraph BIEIBSE.

batch: 10

#

#HIBEA NebulaGraph BFREIERKIS X

partition: 10

#

RECHBRERR. 2L o

interval.seconds: 10

# i&@ Edge type serve HX{EE

{

name: serve
type: {

}

source: Pulsar
sink: client

service: "pulsar://127.0.0.1:6650"
admin: "http://127.0.0.1:8081"
options: {

topics: "topicl,topic2"

}
# 79 VID $BIMEEMIAISZ. A0 VID 12345, 1@INEIS tagl [EH tagl 12345, FRIZTLEER.

}
# 79 VID IRNNFSERIRILR. FUS0 VID 79 12345, 3BANAILR tagl /A0 tagl 12345, TRILTEER.
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}

fields: [start_year,end_year
nebula.fields: [start_year,end_year]
source: {

field:playerid

}

target:{
field:teamid

}

# IEE—DIUER rank BIR (FIiE) o

#ranking: rank
batch: 10

partition: 10
interval.seconds: 10

#9% 3. [ NebulaGraph 5 A\%##

%

BTN T <45 Pulsar #IES N\EI NebulaGraph B, XFSEMIMA, BERT G < 240,

${SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange <nebula-exchange. jar_path> -c <pulsar_application.conf_path>

e

JAR B RMIKENA N : H17455HEM maven BETH,

il

${SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange /root/nebula-exchange/nebula-exchange/target/nebula-exchange_spark_2.4-3.8.0.jar -c /root/nebula-
exchange/nebu la-exchange/target/classes/pulsar_application.conf

FAP A LATEIR [EE B HH$ %R batchSuccess. <tag_name/edge_name> , FHIARRINAYELE. B4 batchSuccess. follow: 300 o
W4 (A1) BuEEdE
B A LUTE NebulaGraph % (540 NebulaGraph Studio) FHITEIEER, HFIAKIEREESN. Hl0:

LOOKUP ON player YIELD id(vertex);
BPWAIUERTHS shon sTats EEFRIHEE.
#5. (A1) 7 NebulaGraph FE&E K5

SNHERE, APEILIE NebulaGraph REHGIEHERRS, #EESNZ0171147

REEH: 20258848
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S Kafka £

A5 B BRI E A Exchange 1$7757E Kafka LR9%3BS N NebulaGraph .

g.npatibility

S\ Kafka #3EBYiE A Exchange 3.5.0/3.3.0/3.0.0 hitdSo 3.4.0 hRZASIENN T HSNEIBMET, FZIFRIBIES N

Z8
ASGRBITE MacOS F5ERL, UTEHEXMIFREEER:
. BRI
« CPU: 1.7 GHz Quad-Core Intel Core i7
- NfE: 16GB
- Spark: 2.4.7, BEHAR
+ NebulaGraph : master,
Cllfie= s
FaSNEIEZR, ARREMIAUTER:
- B HREUINTMER:
+ Graph BRZ#0 Meta BRZSHYRY IP uEAIER o
+ %8 NebulaGraph BRI BFZER,
- B&4RiF Exchange, #IEEEN o ARfI{ER Exchange 3.8.00

« BARE Spark,

« LT JAR BBETHHMETE Spark B9 SPARK_HOME/jars BR T :

+ T1i# NebulaGraph FElI# Schema W58, €3E Tag #l Edge type &R, BHZE,
- BEREHFRE Kafka BRSS.
ERHT
« B\ Kafka #iERT R 2#F Client #3, BB tags. type.sink F edges. type.sink BIEN client o

S Kafka #4EESE70fEF Exchange 3.4.0 fRZS, ZARASIEIN T W SNLIENET, FSHFRIABIES N 15 Exchange 3.0.0. 3.3.0. 3.5.0
s,
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https://mvnrepository.com/artifact/org.apache.spark/spark-streaming-kafka
https://mvnrepository.com/artifact/org.apache.spark/spark-sql-kafka-0-10
https://mvnrepository.com/artifact/org.apache.kafka/kafka-clients

9% 1. 7£ NebulaGraph Ffl/i# Schema

DIERIE, FRIATH B NebulaGraph 83 Schema:

1. #33A Schema B2, NebulaGraph H#9 Schema BRI F&RFATo

2R E=g i
Tag player
Tag team
Edge Type follow
Edge Type serve

2. 1 NebulaGraph #eliE—E=[8] basketballplayer, FH8lIE— Schema, IATFFAT.

## BUREZEE

nebula> CREATE SPACE basketballplayer \
(partition_num = 10, \
replica_factor = 1, \
vid_type = FIXED_STRING(30));

## EREIZEIE basketbal lplayer
nebula> USE basketballplayer;

## BIiE Tag player
nebula> CREATE TAG player(name string, age int);

## BIiZ Tag team
nebula> CREATE TAG team(name string);

## B Edge type follow
nebula> CREATE EDGE follow(degree int);

## I Edge type serve
nebula> CREATE EDGE serve(start_year int, end_year int);

BRER, BB,

R 2. (EMACE S

B

name string, age int
name string

degree int

start_year int, end_year int

11.3.4 f#f NebulaGraph Exchange

451E Exchange [5, & target/classes/application.conf IR E Kafka #IBFEXNEE. EATEIH, EHIBISIHR S kafka_application.conf o &

MNECETENFRRBIES WA,

e

S\ Kafka i8S, —PMECE X REEMIE— Tag 51 Edge type, MIRBE Tag 5 Edge type, FELIBRZMNECE X

{
# Spark tHXAECE
spark: {
app: {
name: NebulaGraph Exchange 3.8.0
}
driver: {
cores: 1
maxResultSize: 16
}
cores: {
max: 16
}
}

# NebulaGraph #BXECE
nebula: {
address:{

# LUFA NebulaGraph B Graph BRZSHN Meta ARSSFRTEAIESAY IP HbibRimOlo

# MRHZ N, XA "ipl:port","ip2:port”,"ip3:port"s

# RAEMIEZ BUESGES (,) o
graph:["127.0.0.1:9669"]
#EB— Meta FRSZHVMIL,

#INRIEEY NebulaGraph FEREBIFLEH, 40k8s, JEACE Leader Metadyithiit,

meta:["127.0.0.1:9559"]
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# EERWSXIIAE NebulaGraph HERZEIZEEMEHIENR.
user: root
pswd: nebula
# BEMEM RSA MEHED.
# enableRSA: true
# EM RSA INEEEDEIHIER.
# privateKey: ""
# 1BE NebulaGraph FHREEAFUENEZERT.
space: basketballplayer
connection: {
timeout: 3000
retry: 3
}
execution: {
retry: 3
}
error: {
max: 32
output: /tmp/errors
}
rate: {
limit: 1024
timeout: 1000
}

}
# QBN
tags: [
# i&@ Tag player HEES,

# NebulaGraph FIXJRZBY Tag o
name: player
type: {
# IEEBIBRX B, 1REN Kafkao
source: kafka
# IEEMFNFEIES A NebulaGraph . 23745 Client,
sink: client

}

# Kafka PRZS38Mb4L,
service: "127.0.0.1:9092"
# HRES,

topic: "topic_namel"

# INR Kafka fEF Kerberos HITRLINIE, BEIFBUUTESH, INR Kafka 8 SASL ¢ SASL_PLAINTEXT #H#{TRLIAIE, T£EI®E kerberos # kerberosServiceName,
#securityProtocol: SASL_PLAINTEXT

#mechanism: GASSAPT

#kerberos: true

#kerberosServiceName: kafka

# 72 fields BIEE Kafka value REIFERRHT, ZNFEXARIGES (,) M. Spark Structured Streaming iEX Kafka BIBERIFHEI JSON BXEMT value FEEF, MXEH fields BAELE
JSON B9 key %o TBILNT :

fields: [personName, personAge]

#1&@B5 fields 89 key XFZHY NebulaGraph BiE#, key B value JHREFAMEMMBEME. FTHIZERR personName BY value {R7FZ] NebulaGraph ##9 name /E1%, personAge BY value MIfRTFE|
age B

nebula.fields: [name, age]

# IEERPE—FIEKIEA NebulaGraph H VID BIRIR.
# XEBEHE key MLEEE key BE, &R key BHEA VID, WIEREM name,

vertex:{
field:personId
# udf:{
# separator:"_"
# oldColNames: [field-0,field-1,field-2]
# newCo (Name:new-field
# }

# 79 VID IBIHSERIEIS. 40 VID 12345, I@NNFIZK tagl /579 tagl 12345, FRILTLEER.
# prefix:"tagl"

# 3t string AR VID HITIAF(LIRIE,

# policy:hash

}

# RN, FFETIEANIAYERIE S S ANebu laGraphs
# filter: "name='Tom'"

# HtEIRIEERY, SIF INSERT. UPDATE F1 DELETE, BAIAJ INSERT,
#writeMode: INSERT

# BHREA NebulaGraph BYERIESREL.
batch: 10

# BIBE A NebulaGraph BIEZE6IEHDKE.

partition: 10

# REVHRBVEIR. P20 #o

interval.seconds: 10

# HEEER, BIME latest, FI%E latest. earliest
starting0ffsets: latest

# R, WEMERXKEMENRARE BIEERE], AIRERE.
# maxOffsetsPerTrigger:10000

}
]
# SMRDEE
#edges: [
# # 1% Edge type follow HXEL
#

#  # NebulaGraph "PRFRZHY Edge type ¥,
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#  name: follow

# type: {
# IEEBIBRX BT, REA Kafkao
source: kafka

L

# HEEDBIES A NebulaGraph BIAR,
# EEMEFEIBS A NebulaGraph o Rz Cliento
sink: client

}

E T

# Kafka PRS2,
service: "127.0.0.1:9092"
# HRAF,

topic: "topic_name3"

=+ H W I

# SR Kafka B Kerberos HITRELINE, TEIREUTESH. WIR Kafka B SASL 3¢ SASL_PLAINTEXT #1TRELIAE, THIRE kerberos F1 kerberosServiceName,
#securityProtocol: SASL_PLAINTEXT

#mechanism: GASSAPT

#kerberos: true

#kerberosServiceName: kafka

o3 H

#  # 1£ fields BIETE Kafka value FHIFERH, B NFRAESGES (,) . Spark Structured Streaming JEEX Kafka BBESIFELL JSON RIFHET value FEEH, MXER fields BECE
JSON BY key %o mBIENT :

# fields: [degree]

#  #18BS fields K key FIRZH NebulaGraph /BiE#, key BY value SHREFNAENMEEME. THIRBERF degree # value fR77E| NebulaGraph HEY degree Ei%o

# nebula.fields: [degree]

# 7£ source B, ¥ topic FE—FIEILAVECIAREIER.
# 1F target B, 3¥ topic FE—FIEALMBENREKIBR.
source: {
field:srcPersonId
# udf:{
# separator:"_"
# oldColNames: [field-0,field-1,field-2]
# newCo (Name:new-field
# }
# 59 VID SRAMEEMIAIZ. FIA0 VID J9 12345, 1@ANAISY tagl /54 tagl 12345, FRILTHMER.
# prefix:"tagl"
# X string 268Uy VID #ITRAFHALIRIE.
# policy:hash
}

P R

target:{
field:dstPersonId
# udf:{
# separator:"_"
# oldColNames: [field-0,field-1,field-2]
# newCo LName:new-field
# }
# 79 VID @IMEERIAISE. U0 VID 79 12345, 3BANAGLE tagl f540 tagl 12345, TFRIZTEES.
# prefix:"tagl"
# 3t string 2688y VID #ITRAFACIRIE.
# policy:hash
}

e R

# IWE—DIUER rank KR (FI3%) o

#ranking: rank

EE

#  # HEIRIERE, @F INSERT. UPDATE F1 DELETE. ERIAZ INSERT.
#  #writeMode: INSERT

#  # BHXEA NebulaGraph BIEKIBRE,
# batch: 10

*

# BIBE A NebulaGraph BIEEBIEMNS K.
partition: 10

*

# ZEUEBHER. B B

interval.seconds: 10

# JHEREES, BUAME latest. A% latest. earliest
starting0ffsets: latest

# R, MEMERXEMENR KRR RIGEERRE, AIFLE.
# max0ffsetsPerTrigger:10000

H*oH I W oW W W

&

#9% 3. [ NebulaGraph 5 A%

%

BTN T <95 Kafka 3ESNEI NebulaGraph 1, X FEEHRE, BELT ) G525

${SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange <nebula-exchange. jar_path> -c <kafka_appLlication.conf_path>
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e

- JAR BEBEMNebulaGraphz=2 hFkEL,
- YNR Kafka BATREINE, SABUIEBNEERERDEFFNITER, BRTAT.

NN
« TREINIE

${SPARK_HOME}/bin/spark-submit --master "local"\
--class com.vesoft.nebula.exchange.Exchange /root/nebula-exchange/target/nebula-exchange_spark_2.4-3.8.0.jar \
-c /root/nebula-exchange/target/classes/kafka_application.conf

+ B Kerberos £23iAIE

${SPARK_HOME}/bin/spark-submit --master "local"\

--conf "spark.driver.extraJavaOptions=-Djava.security.auth.login.config=/path/kafka_client_jaas.conf -Djava.security.krb5.conf=/path/krb5.conf" \
--conf "spark.executor.extraJavaOptions=-Djava.security.auth.login.config=/path/kafka_client_jaas.conf -Djava.security.krb5.conf=/path/krb5.conf" \
--files /local/path/kafka_client_jaas.conf,/local/path/kafka.keytab,/local/path/krb5.conf \

--class com.vesoft.nebula.exchange.Exchange /root/nebula-exchange/target/nebula-exchange_spark_2.4-3.8.0.jar \

-c /root/nebula-exchange/target/classes/kafka_application.conf

+ JBF SASL/SASL_PLAINTEXT &£\

S{SPARK_HOME}/bin/spark-submit --master "local"\

--conf "spark.driver.extraJavaOptions=-Djava.security.auth.login.config=/path/kafka_client_jaas.conf" \

--conf "spark.executor.extraJavaOptions=-Djava.security.auth.login.config=/path/kafka_client_jaas.conf" \

--files /local/path/kafka_client_jaas.conf\

--class com.vesoft.nebula.exchange.Exchange /root/nebula-exchange/target/nebula-exchange_spark_2.4-3.8.0.jar \
-c /root/nebula-exchange/target/classes/kafka_application.conf

PRI LEIREES B HEER batchSuccess. <tag_name/edge_name> , FAIARRINAYERE, 5140 batchSuccess.follow: 300 o
R4 (ATik) BIERRE

PP A LATE NebulaGraph £ (540 NebulaGraph Studio) HHITEIEER, HFIAKIEREES . fl0:

LOOKUP ON player YIELD id(vertex);

BARPEELERGS shon sTATs BERKITHEIE.

#9865 (WH) £ NebulaGraph HEEZET|

SNBIERE, AP ALUE NebulaGraph REMESIEHERERS, HBEIBESN=51%

RIGEH: 202558848
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11.3.4 f#f NebulaGraph Exchange

S \iER JDBC %3

JDBC #iE245F JDBC EMIAF AR R EIEENEIRSAM, A3 MySQL ##E R /513 BAIN{AIEFA Exchange ¥§ JDBC ¥4#ES \ NebulaGraph o

BB
A3 Hafilo

EERRAIS, ZEIREBZIFEN MySQL 179 basketbal L FIEIBEESR, LA player « team. follow F serve FANRIEME T FAE mAAMER. UTAZ
MR,

mysql> desc player;

P — — EA— FA— F— S— +
|Field |Type |Null|Key |Default|Extra |
(PSR SRR A TS PSR Arcmmme +

|playerid|int  |YES | |NULL | |

|age |int |YES| |NULL | |

|name |varchar(30)|YES | |NULL | |
(PSR SRR A TS PSR Arcmmme +

mysql> desc team;

—— emR——— e E— sfecremees e +
| Field | Type | Null|Key | Default | Extra |
R e — e e e e +

[teamid [int ~ |YES | |NULL | |
|name |varchar(30)|YES | |NULL | |

Ao em Ao Ammeeem e Ao +

mysql> desc follow;

[Ee—— R T —— —— S N — +
|Field |Type | Null|Key |Default|Extra |
B e — F o e R e +

| src_player|int ~ |YES | |NULL | |
| dst_player|[int  [YES| |NULL | |
|degree |int  |YES| |NULL | |

e e e e e e +

mysql> desc serve;

[ESEEER #bmmemeee—e S S Ahomees +
|Field |Type | Null|Key |Default|Extra |
P | S S S S— T — +

|playerid [int  |YES | |NULL | |
|teamid [int  |YES| |NULL | |

| start_year|int ~ |YES | |NULL | |
|end_year |int  |YES| |NULL | |
[Ee—— R T —— S SUR N — +

PRSEAC B
ASTRGIFE MacOS T3, U T RIEXIINEEEES
- BRI
« CPU: 1.7 GHz Quad-Core Intel Core i7
- NfE: 16GB
. Spark: 2.3.0, AR
» NebulaGraph : master,
kTS
FHRSAEIEZH, BRRERINATER:
- BE FIREIITMER
+ Graph AR50 Meta ARSSHIAY IP #3ERNHHR O,
+ %8 NebulaGraph SRV P &2,
- BAYRIE Exchange, #EESNL o A {ER Exchange 3.8.0,
+ B& % Sparko
+ TH& NebulaGraph 8l Schema {58, B3% Tag # Edge type B, BMEE,

© NRXAEFHEEDME NebulaGraph 585240, FEELEHEOVSAMER B R THREX .
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https://docs-cdn.nebula-graph.com.cn/dataset/dataset.zip

11.3.4 f#f NebulaGraph Exchange

EEFE

nebula-exchange_spark_2.2 (X%ZiF8REWE, FEZRHLREN,

#9 1. 7£ NebulaGraph & Schema

DIXHEHRIEIE, RUTHEE NebulaGraph H8l3# Schema:

1. #aik Schema BZ, NebulaGraph ##9 Schema BRI T RFTo

2R BR B

Tag player name string, age int

Tag team name string

Edge Type follow degree int

Edge Type serve start_year int, end_year int

2. {8 NebulaGraph Console tlIE2—El=i8] basketballplayer, HeIE—1 Schema, 1 TFFR.

## BUREZEE

nebula> CREATE SPACE basketballplayer \
(partition_num = 10, \
replica_factor = 1, \
vid_type = FIXED_STRING(30));

## EFEEZRIE] basketballplayer
nebula> USE basketballplayer

## B Tag player
nebula> CREATE TAG player(name string, age int);

## B Tag team
nebula> CREATE TAG team(name string);

## BliE Edge type follow
nebula> CREATE EDGE follow(degree int);

## B Edge type serve
nebula> CREATE EDGE serve(start_year int, end_year int);

BEER, L o

YR 2. BRI E S

#@1F Exchange [, &l target/classes/application.conf MHFI&E JDBC HIRFIEXMNELE. EARAGIH, SHIRISXHR T jdoc_application.conf o F
EEBMAFMREES R o

# Spark #XEE
spark: {
app: {
name: NebulaGraph Exchange 3.8.0
}
driver: {
cores: 1
maxResultSize: 16
}
executor: {
memory: 16

}

cores: {
max: 16
}
}

# NebulaGraph fEXECE
nebula: {
address:{
# $87E Graph FRSSFIPAE Meta ARSSHY IP HuALFNNHO,
# MRBLERSH, MAZEBRGES (,) DR,
# #&30 : "ipl:port","ip2:port","ip3:port"
graph:["127.0.0.1:9669"]
HEE— Meta ARSSHIMAL,
#HNREE NebulaGraph TEEHIFMAEH, 0kss, BECE Leader Metaiyitiiit,
meta:["127.0.0.1:9559"]
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#

$ETEHE NebulaGraph BALREYFAE F RMEED,

user: root
pswd: nebula

#
#
#
#
#

FAEM RSA MNEHEHEHR.
enableRSA: true

fEF3 RSA INEEFIBTHYE A,
privateKey: ""

HEREEZE (B,

space: basketballplayer
connection: {

timeout: 3000

retry: 3
}
execution: {
retry: 3
}
error: {
max: 32
output: /tmp/errors
}
rate: {
Limit: 1024
timeout: 1000
}
}
# ShIBe
tags: [
# QB Tag player HHXfER.

{

# 8% NebulaGraph FENXH Tag &,
name: player
type: {

# IEREBURIR, fEA JDBC,

source: jdbc

# AN SEIES A NebulaGraph : Client 8% SST.
sink: client

}

# JDBC EIFAY URL. AN MySql #iEREE.
url:"jdbc:mysql://127.0.0.1:3306/basketbal L?useUnicode=true&characterEncoding=utf-8"

# JDBC 3Xzf.
driver:"com.mysql.cj.jdbc.Driver"

# BIEERF &MNEE.
user:"root"
password:"12345"

# AR RIEIEIE,

# nebula-exchange_spark_2.2 AECEIZEE, ErRIMNENEE sentence,

# nebula-exchange_spark_2.4 #l nebula-exchange_spark_3.0 RILACZEZEE, BETHEM sentence FBIEIE.
table:"basketball.player"

# BT EE@RIEIE,

# nebula-exchange_spark_2.2 AIUEREIZEH. FZHLREW. £ fron EREEERSA, TXHF FL.RE

# nebula-exchange_spark_2.4 1 nebula-exchange_spark_3.0 SJMECEZEH, BRETHEM table FANERE. ZHBREN.
# sentence:"select playerid, age, name from player, team order by playerid"

# (AE) ZEBREBE B0 https://spark.apache.org/docs/latest/sql-data-sources-jdbc.html
partitionColumn:playerid  # A%, HEXREMKTAKT. BHANEEE.
#
#
#

LowerBound: 1 Ak
upperBound:5 A%
numPartitions:5 AliE
fetchSize:2 # SRERBIBEZRIAITHC

# 1£ fields BI5%E player RHFMFILH, HFA value REHF NebulaGraph PIEEREM.
# fields # nebula.fields BHERBEHUA——IIRL.

# MRFBIEESDINGH, BEGES () BH.

fields: [age,name]

nebula.fields: [age,name]

# IEERPE—FIHKIES NebulaGraph HI3 VID BIRIR.

vertex: {
field:playerid
# udf:{
# separator:"_"
# oldColNames: [field-0,field-1,field-2]
# newCo (Name:new-field
# }

# 79 VID IBIHSERIEIS. BI40 VID Ju 12345, I@NNFIZK tagl /G579 tagl 12345, FRILTLEEL.
# prefix:"tagl"

# 3¢ string R VID HITPAFILIRIE,

# policy:hash

}

# RN, FFATIEANIAYERIE S S ANebu laGraphs
# filter: "name='Tom'"

# HLEIRIEAEY, S4E INSERT. UPDATE F1 DELETE. ERiAJ9 INSERT,
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}
#
{

1

#writeMode: INSERT

# HERIPRE R EMIRZ S XBBIHIDFA AL, “writeMode' 9" DELETE BHZBEER.

#deleteEdge: false

# BIRE A NebulaGraph HYEKIESREK.
batch: 256

# BIES A NebulaGraph BTEREOIEMD K.
partition: 32

&8 Tag team HXER.

name: team

type: {
source: jdbc
sink: client

}

url:"jdbc:mysql://127.0.0.1:3306/basketbal l?useUnicode=true&characterEncoding=utf-8"

driver:"com.mysql.cj.jdbc.Driver"

user:root

password:"12345"

table:team

sentence:"select teamid, name from team order by teamid"
partitionColumn:teamid

LowerBound: 1

upperBound:5

numPartitions:5

fetchSize:2

fields: [name]
nebula.fields: [name]
vertex: {

field: teamid
}
batch: 256
partition: 32

# AMEH IR
edges: [

#
{

&8 Edge type follow HEXELR

# NebulaGraph #33[zf Edge type %o
name: follow

type: {
# IEEBIBRX A8, 1RER JDBC,
source: jdbc

# IEEINEIBS A NebulaGraph BIA,
# TEEMEFREIES A NebulaGraph : Client 3% SSTo
sink: client

}

url:"jdbc:mysql://127.0.0.1:3306/basketbal l?useUnicode=true&characterEncoding=utf-8"

driver:"com.mysql.cj.jdbc.Driver"
user:root
password: "12345"

# PR RIRIREIE,

# nebula-exchange_spark_2.2 %AECEZSE, EAUTSNEE sentence,
# nebula-exchange_spark_2.4 1 nebula-exchange_spark_3.0 SJLAECEZE%, BRFHEM sentence FBTEE.

table:"basketball.follow"

# B EE DRI,

# nebula-exchange_spark_2.2 AIMEEZEH. FXIFLREN. £ fron EREEERSG, I EL. KL .
# nebula-exchange_spark_2.4 #1 nebula-exchange_spark_3.0 FIMEEEZS#, BRFEEM table FBAEE. ZFHBREM,

# sentence:"select src_player,dst_player,degree from follow order by src_player"

partitionColumn:src_player
LowerBound: 1

upperBound:5
numPartitions:5
fetchSize:2

# 7£ fields 28E follow RAMFIRH, EXRH value RIEA NebulaGraph HIEEEM.

# fields A nebula.fields BAYECESA——IRo
# MRBEEREZ NG, BERXES () B,
fields: [degree]

nebula.fields: [degree]

# 7£ source B, 1% follow RAPE—FIENILBVEIEBIER
# 1E target B, 3§ follow RPE—FERIDH BN REIER.
source: {

field: src_player

# udf:{

# separator:"_"

# oldColNames: [field-0,field-1,field-2]
# newCo (Name:new-field
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#
# 79 VID $BIMEEMIAISZ, A0 VID 12345, 1@INEIS tagl [EH tagl 12345, FRIZTLEER.
# prefix:"tagl"

# X string 288y VID HITRAFHALIRIE.

# policy:hash

}
target: {
field: dst_player
# udf:{
# separator:"_"
# oldColNames: [field-0,field-1,field-2]
# newCo LName:new-field
# }

# 79 VID @IMEERAISE. a0 VID 79 12345, IBANAGLE tagl f54 tagl 12345, FRIZTEER.
# prefix:"tagl"

# 3t string 2688y VID H#ITRAFALIRIE.

# policy:hash

}

# IEE—DIUER rank BIR (FIiE) o

#ranking: rank

# BN, FFEEIEMNEI IR S ANebulaGraph,
# filter: "name='Tom""

# #HtEIRIEERY, @4F INSERT. UPDATE # DELETE, ZAIAJ9 INSERT,
#writeMode: INSERT

# BIRE A NebulaGraph BB
batch: 256

# BIES A NebulaGraph BFEREOIEMND K.
partition: 32

}

# 1818 Edge type serve HX{ER
{
name: serve
type: {
source: jdbc
sink: client

}

url:"jdbc:mysql://127.0.0.1:3306/basketbal l?useUnicode=true&characterEncoding=utf-8"
driver:"com.mysql.cj.jdbc.Driver"

user:root

password:"12345"

table:serve

sentence:"select playerid,teamid,start_year,end_year from serve order by playerid"
partitionColumn:playerid

LowerBound: 1

upperBound:5

numPartitions:5

fetchSize:2

fields: [start_year,end_year
nebula.fields: [start_year,end_year]
source: {

field: playerid
}
target: {

field: teamid
}

# IBE—MIEA rank IR (FIiE) o
#ranking: rank

batch: 256
partition: 32

U 4. 7] NebulaGraph 5 A%

%

BT T a4 JDBC BHES AEI NebulaGraph 1o RFEHBIHA, BERNT <210,

${SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange <nebula-exchange. jar_path> -c <jdbc_appLlication.conf_path>

e

JAR B RMIKENA T : H77455EM maven BETH,

NN
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11.3.4 f#f NebulaGraph Exchange

${SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange /root/nebula-echange/nebula-exchange/target/nebula-exchange_spark_2.4-3.8.0.jar -c /root/nebula-

exchange/nebula-exchange/target/classes/jdbc_application.conf

B RP A LEIRESE B 2R batchSuccess. <tag_name/edge_name> , FRIARRINAIERE, {5140 batchSuccess.follow: 300 o

B (Fi%) WIEEUE

PP A LATE NebulaGraph £ (540 NebulaGraph Studio) HHITEIER, FIABIERTES . fl0:

LOOKUP ON player YIELD id(vertex);
BRBAILMERRS shon sTATs BEEFRITHEIE.
H 6. (W) 7 NebulaGraph HHEEES]

SNBUES, AFPTAILIE NebulaGraph RERGIEHERZRS. #FEBESR 51714,

REEH: 202568848
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11.3.4 f#H NebulaGraph Exchange

5 SST %R

ASTA—NREIR BN BURTRAVEIR 4 AL SST (Sorted String Table) X#H{RTEIE HDFS k, SABES A NebulaGraph, REIEIRERE CSV X
o

EEHEI
+ ¥ Linux REZFFS AN SST X
+ RZFFEMEM Default &,
HREL
Exchange 5 EIES NE:
- BIERBEUERMEIEET nGQL IBAMIAZ NS A NebulaGraph .
- BEURRMEIRER SST X1, SAJG1EEN Console ¥ SST X145 A\ NebulaGraph .
TXRNBER SSTXHHAESANMENERTR. KMAE. ARG, BIESBEAS,.

EASR

- BAEAWNS, RRERRNFFRERmMLS (RZIR Schema) , SAEER,

&Tjtion

SAHE (R 10%) SMEEMNTENGIRE, HEZEHRNNRATEEHLHIERE, BIELSHERHFTIN.

- EARIEREUBERANGR, SAEER,
SERR T

NebulaGraph EEEfEA RocksDB FARERZFiE512E, RocksDB BETRERMFMESIZE, RET R API BFRIEKRSA SSTRANXY, B
FRESNEEHIE.

SST XHR— I HEEE T EEKENEFRENESHXG, BTaXthFEASRELEUE, £k SST XHMNEMNMIIZEEH Exchange B9
Reader. sstProcessor # sstWriter 52l B MNEUBELIESIZMT:

1. Reader MEHE TR IRENEIE

2. sstProcessor iR#E NebulaGraph 9 Schema {5 B4R SST X, AB_EEE HDFS, SST XHHIREIIES R o
3. sstWriter sTFF—MHFHIBENEIB. M SST BT, Key BFURERIRFES No

4. F /Y SST X5, RocksDB i@id IngestExternalFile() 753%3§ SST XS ANZ NebulaGraph /1, f40:

IngestExternalFileOptions ifo;
# SAR SST Xft
Status s = db_->IngestExternalFile({"/home/usr/filel.sst", "/home/usr/file2.sst"}, ifo);
if (!s.ok()) {
printf("Error while adding file %s and %s, Error %s\n",
file_pathl.c_str(), file_path2.c_str(), s.ToString().c_str());
return 1;

}

VAR IngestExternalFile() 7574BY, RocksDBRRIARIEXMHENEIHIERR, HEHZE RocksDB ENIRF, YR SST XHFHRIFEEEEZ 7 Memtable
FEAVSEE, MR Memtable &8 (flush) ZUEEE, 1§ SST XHMETE LSM MRMUER, AXGHE—I2BFIIS, HITAGEE.

HRsE

XL Ao
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https://docs-cdn.nebula-graph.com.cn/dataset/dataset.zip

11.3.4 f#f NebulaGraph Exchange

PRECE

AGRGIFE MacOS F5Erl, U T RIEXIIMRECERES
- BEMFHIAR:

+ CPU: 1.7 GHz Quad-Core Intel Core i7

- W77 16GB

- Spark: 2.4.7 #HkR

* Hadoop: 2.9.2 A3 HmRIE

+ NebulaGraph : master,

FHASNBEZR, BRREEHRINATES:

- B& HRBINTER:

- Graph AR50 Meta BRSZ 8989 IP ukFNiH .

- 88 NebulaGraph BiXREI AR~ RN,

* Meta AR HECE XY --ws_storage_http_port # Storage FREZEZE X HHI --ws_http_port —2o FIUIARA 19779 6
+ Graph PRSSECE XY --ws_neta_http_port F1 Meta ARSZECE SUFHAY --ws_http_port —o FIENERHT 19559 o

+ Schema W15 5, ©4E Tag # Edge type &R, BME.

- B& , WEER FRIETERR jar XM, AR Exchange 3.8.0,
+ B&%E Sparko

+ BAE%E IDK 1.8 LA LA, HECEFREE JAVA_HOME,

« Hiik Hadoop BRSZTEFREEBE Storage BRSZHIN2S LIZTIER.

e

- NRFBEREMEBIERN SST X4, FSEREIERIXE, EERIREHEH7.
- MRAFEER SST XM, FEEEEBE Storage ARSSHINEE == Hadoop ARS.

- WNEETE INGEST (BMUBRSN) LRGBS SST X, 7E Storage BRSECE XHHIENN --nove_files=true , ZECE =1L NebulaGraph 7 INGEST 54
SST Xt4#5h (mv) Eldata BRFo --move_files FUEBRINEN false , ItEEY NebulaGraph &M (cp) SST XHMAZRHEE,
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https://repo1.maven.org/maven2/com/vesoft/nebula-exchange/

11.3.4 f#f NebulaGraph Exchange

9% 1. 7£ NebulaGraph Ffl/i# Schema

S CSV XXHFFREVEIR, RUUTH BTE NebulaGraph H8IE Schema:

1. #33A Schema B2, NebulaGraph H#9 Schema BRI F&RFATo

2R BR B

Tag player name string, age int

Tag team name string

Edge Type follow degree int

Edge Type serve start_year int, end_year int

2. f5F NebulaGraph Console tlIE—NEIZSiE] basketballplayer, H8IE—1 Schema, 1 TFFiR.

## BUREZEE

nebula> CREATE SPACE basketballplayer \
(partition_num = 10, \
replica_factor = 1, \
vid_type = FIXED_STRING(30));

## EREIZEIE basketbal lplayer
nebula> USE basketballplayer;

## BIiE Tag player
nebula> CREATE TAG player(name string, age int);

## BIiZ Tag team
nebula> CREATE TAG team(name string);

## B Edge type follow
nebula> CREATE EDGE follow(degree int);

## I Edge type serve
nebula> CREATE EDGE serve(start_year int, end_year int);

BEER, BB IR i,
W2, 4hEE CSV i

HIALTER:
1. A3 CSV XX LU R Schema FIER,

e

AILUERBRAIETLRLE CSV X,

2. 3REX CSV X1 ERR 1R,
B3 EUE T

#@iE Exchange /&, S| target/classes/application.conf MG EHEXELE., EATRGIHR, SHIRISHER sst_application.conf o ZNECEIAIIELRL
BRES D=,

{
# Spark #EXEE
spark: {
app: {
name: NebulaGraph Exchange 3.8.0
}

master: local
driver: {
cores: 1
maxResultSize: 16

}

executor: {
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11.3.4 f#f NebulaGraph Exchange

memory: 16

}

cores:{
max: 16
}
}

# NebulaGraph #8XECE
nebula: {
address: {
graph:["192.168.8.XXX:9669"]
#EB— Meta FRSHVMIE,
#INRIEBY NebulaGraph FEREHIFILEH, 4Nkss, JEACE Leader Metamyithit,
meta:["192.168.8.XXX:9559"]
}
user: root
pswd: nebula
# BEMER RSA MEHER.
# enableRSA: true
# fEF RSA INEEDEIHIEA,
# privateKey: ""

space: basketballplayer

# SST X XECE

path:{
# AHIRBIEREME SST XHHER
local:"/tmp"

# SST SF7E HDFS MO7ZfEB&TR
remote:"/sst"

# HDFS B9 NameNode #ht, g0 "hdfs://<ip/hostname>:<port>"
hdfs.namenode: "hdfs://*.*.*.*:9000"
}

# BRIREESE

connection: {
# socket ¥EH:, BUTHUEBRIBY(E], BM1: BH).
timeout: 30000

}

error: {
# RAKNE, BIERRENARER.
max: 32

# KMASAEIHIERIER T BREH.
output: /tmp/errors
}

# fEFAGoogle Guava RateLimiter SRPRHIAIXE) NebulaGraph HIFER.
rate: {

# RateLimiter HIREFILE,

limit: 1024

# M RateLimiter JRERAVFAVEBRIRTIE], NI @ ZF)
timeout: 1000

}

}

# AIBS

tags: [
# i&8 Tag player HHEES,
{

# $87%E NebulaGraph FRENXH Tag &,
name: player
type: {

# IEEHBIER, A SV,

source: csv

# IEEINAFREIES A NebulaGraph : Client 3% SSTo
sink: sst

}

# 1B (SV XHFHIRRTER,
# SFTERETE HDFS £, FAXNG|SHERREREE, WU hdfs://FFk, HA0"hdfs://ip:port/xx/xx.csv"s
path: "hdfs://*.*.*.*:9000/dataset/vertex_player.csv"

# IR SV XREFRS, A [0, _cl, _c2, ..., _cn] FRHERKk, HFFERAREERNR.
# IR SV XMHERXK, NIERERNTIA.
fields: [_cl, _c2]

# 387 NebulaGraph AR7EXHIBMERTT.
# fields 5 nebula.fields HYIREFHAA——FIRLo
nebula.fields: [age, name]

# IBE—NFIER VID B9R.
# vertex BUEMMS Ltk fields JE csv.fields FHFIARF—E,
# Bfi, NebulaGraph master{{Sz#FFRTREHAERE VID,
vertex: {
field:_c0
# 79 VID $BIMEERAIS. BI40 VID J 12345, I@NNEIE tagl [E/9 tagl 12345, FRILTLEEL.
# prefix:"tagl"
# 3¢ string AU VID #HITRAFILIRIE,
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# policy:hash
}

# IEENDRF. RMEAEGES () o
separator: ","

# QR SV XAk, 7EF header REH true,
# TR CSV XHFRERK, 1B1F header 1&EH false. BRINMEN false,
header: false

# RN, FFATIEANIAIERIE S S ANebu LlaGraphs
# filter: "name='Tom'"

# #tEIRIEEA), ©3F INSERT. UPDATE F1 DELETE, BAIAJ INSERT,
#writeMode: INSERT

# $EEBIREA NebulaGraph HIRAKSLEE,
batch: 256

# BIBE A NebulaGraph BIEZEHIEZHDKE.
partition: 32

# 4R SST XHFBTREEET NebulaGraph HEIZEERY partition HITHIEED X,
repartitionWithNebula: false
}

# i&8 Tag team HXER.
{
name: team
type: {
source: csv
sink: sst
}
path: "hdfs://*.*.*.*:9000/dataset/vertex_team.csv"
fields: [_cl]
nebula.fields: [name]
vertex: {
field:_c0
}
separator: ","
header: false
batch: 256
partition: 32
repartitionWithNebula: false
}

# MRFBEAMEZ R, FSEFENEBHTR.
]

# 4h3EH

edges: [
# i&@8 Edge type follow X158,
{

# 8% NebulaGraph FRTENXHJ Edge type &#fF.
name: follow
type: {

# IEEBIEIR, A CSV.

source: csv

# IEENAFREIES A NebulaGraph : Client 3% SSTo
sink: sst

}

# 1B (SV MR,
# FTERETE HDFS £, FAXNG|SHEREREE, WU hdfs://FFk, HA0"hdfs://<ip/hostname>:port/xx/xx.csv"s
path: "hdfs://*.*.*.*:9000/dataset/edge_follow.csv"

# IR SV XRAEFRSK, A [0, _cl, _c2, ..., _cn] FRHERKk, HFFERAREERNR.
# IR SV XHERXK, NIERERNGA.
fields: [_c2]

# 387 NebulaGraph ARREXHIEMERTT.
# fields 5 nebula.fields HYIREFHAA——IIRLo
nebula.fields: [degree]

# BE—IERRBRM BN RR.
# vertex BUEMMS Lt fields HE csv.fields FHFIARFT—H,
# Bfi, NebulaGraph master{{Sz#FFTREIHAERE VID,
source: {
field: _c0
# 79 VID $BIMEEMEIL. A0 VID J 12345, I@MNEIE tagl [5/9 tagl 12345, FRILTLEEL.
# prefix:"tagl"
# 3¢ string AU VID #HITRAFILIRIE,
# policy:hash
}
target: {
field: _cl
# 79 VID @IMEERFISR. a0 VID 79 12345, 3BANAGLE tagl f54 tagl 12345, FRILTEES.
# prefix:"tagl"
# 3t string 2688 VID #{TRAFALIRIE.
# policy:hash
}

# IBENDEN. RAENEGES () .

separator: ","
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# IBE—MIEA rank BIR (FIiE) o
#ranking: rank
# IR SV XHHRXK, BT header RER true,

# MR SV XHERERK, 15T header iZEH false, BIAMEN false,
header: false

# ALIERIN, FETIRH N EIER S ANebulaGraph.
# filter: "name='Tom'"

# #HLEIRMERE), T$F INSERT. UPDATE #1 DELETE, 2AIAJ INSERT.
#writeMode: INSERT

# IBELHRE A NebulaGraph HIRAILEE.
batch: 256

# BIBE A NebulaGraph BIRERIENDXE.
partition: 32

# R SST XHBRTRBEERT NebulaGraph FIEIZEEIE partition HITHIBEDK.
repartitionWithNebula: false

}
# i&{8 Edge type serve HX{E8.
{
name: serve
type: {
source: csv
sink: sst
}

path: "hdfs://*.*.*.*:9000/dataset/edge_serve.csv"
fields: [_c2,_c3]
nebula.fields: [start_year, end_year]
source: {

field: _c0
}
target: {

field: _c1
}
separator:
header: false
batch: 256
partition: 32
repartitionWithNebula: false

B

]
# MIRFERNEZL, BESEHENERBH TR,
}

B 4. R SST 3
BT T a4 CSV IR AR SST X, XTFBEIEREE, E8G <240,

S{SPARK_HOME}/bin/spark-submit --master "local" --conf spark.sql.shuffle.partitions=<shuffle_concurrency> --class com.vesoft.nebula.exchange.Exchange <nebula-exchange. jar_path> -c
<sst_application.conf_path>

e

4R SST R, =K E Spark B9 shuffle #&1F, 1BEBRTEIRR A SHIENN spark.sql.shuffle.partitions FERE.

e

JAR BERMIKEAN: B4 2HEM maven BETH,

NN

${SPARK_HOME}/bin/spark-submit --master "local" --conf spark.sql.shuffle.partitions=200 --class com.vesoft.nebula.exchange.Exchange /root/nebula-exchange/nebula-exchange/target/nebula-
exchange_spark_2.4-3.8.0.jar -c /root/nebula-exchange/nebula-exchange/target/classes/sst_application.conf

ESHITRME, FILATE HDFS ERY /sst B (nebula.path.remote BEIEE) NEEBIEMA SST X5
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e

AR I Schema BIEBURIE, HISIEREZE. &0k Tag. &2 Edge type &, REEMEM SST XM, EA SST XK Space ID. TagID. Edge ID
=58,

HS. FA SST UfF

e

SAFIERIALATER:

- HaiAFREEBE Storage ARSSHIH 25 _EARE2BE Hadoop ARSS, FEZE HADOOP_HOME #1 JAVA_HOME,
- Meta BRSBEZE SXFAHY --ws_storage_http_port (WIREH, EFEIANM) F1 Storage FRZBEZE SR --ws_http_port —o FIEIERH 19779 o
. Graph [RSEEXHHHI --ws_neta_http_port (SNREHE, BEFEHAHRM) 1 Meta FRSEE XA HBY --ws_http_port —2o FIENERHT 19559 o

fEA% P in LAE# NebulaGraph, #RINTTEIES A SST XH#:

1 TR S EEZ AIeIERE =8,
nebula> USE basketballplayer;
2. 1 TEn L B SST XX
nebula> SUBMIT JOB DOWNLOAD HDFS "hdfs://<hadoop_address>:<hadoop_port>/<sst_file_path>";
il
nebula> SUBMIT JOB DOWNLOAD HDFS "hdfs://*.*.*.*:9000/sst";
3. HITEL SN SST XX

nebula> SUBMIT JOB INGEST;

e

- MRFZBEH T, 157E NebulaGraph REERZ MY data/storage/nebula BRMA, 3R Space ID BRMHY download XEFFMIBR, ABEMH TE SST X
. MRETERZEIE, RERIZFMNFAIENIZEEZMBR download XK,

- MBS ANNEMEAAEFZEZEHRSN, FHHIT SUBNIT J0B INGEST; BIAT,

B 6. (A[ik) JSUEETE
FP A LATE NebulaGraph Z % (540 NebulaGraph Studio) FHITEIEER, HFIAIERTES . fHl0:
LOOKUP ON player YIELD id(vertex);
BPHBETLUER®SS shon sTATs BESKITERIE.
$987.  (Wf) 76 NebulaGraph T E# %5

SNHERE, APAEILIE NebulaGraph REHIEHERRS], HEESNZ01147

&EEH: 202588848
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11.3.5 Exchange % I [7]
i (n]
Q: #f4rdF CENTRAL (JE[TE RN, HZ55 COULD NOT RESOLVE DEPENDENCIES FOR PROJECT XXX

JEHE Maven ZZEERT Libexec/conf/settings.xml KB mirror ZB43:

<mirror>
<id>alimaven</id>
<mirror0f>central</mirror0f>
<name>aliyun maven</name>
<url>http://maven.aliyun.com/nexus/content/repositories/central/</url>
</mirror>

I mirrorof WERTEEN *, WRA *, 1BIEINJI central 3F *, |SparkPackagesRepo, !bintray-streamnative-maven o

11.3.5 Exchange # [

B&A: Exchange B9 pon.xnl FEF MK ERTE Maven B9 central €FRH, pon.xnl BRE T XM MKIFFIEN CE L, 1R maven HEEERE G

HEFFRIET mirrorof (B * , BRAFRBMKIIERTE central BETH, SR THEK,

Q: %mi¥ EXCHANGE 7% % SNAPSHOT 1

MK 4RIFESERT Could not find artifact com.vesoft:client:jar:xxx-SNAPSHOT o

FE: &t maven EBEEERT T& SNAPSHOT B, maven HERIAM central BERFEREXLHIRA, MABHLZRZS (SNAPSHOT) .

ARSI 1£ maven BY setting. xmSZHFHY profiles YERIFAAIE N FECE :

<profile>
<activation>
<activeByDefault>true</activeByDefault>
</activation>
<repositories>
<repository>
<id>snapshots</id>
<url>https://oss.sonatype.org/content/repositories/snapshots/</url>
<snapshots>
<enab led>true</enabled>
</snapshots>
</repository>
</repositories>
</profile>

T Rl

Q: {i% JAVA.LANG.CLASSNOTFOUNDEXCEPTION: COM.VESOFT.NEBULA.EXCHANGE . EXCHANGE

7£ Yarn-Cluster R T 1231155, BSEW TS, LHERFIPEIFEA --conf :

SSPARK_HOME/bin/spark-submit --class com.vesoft.nebula.exchange.Exchange \
--master yarn-cluster \

--filesapplication.conf\

--conf spark.driver.extraClassPath=./\

--conf spark.executor.extraClassPath=./\

nebula-exchange-3.0.0.jar \

-capplication.conf

Q: [ METHOD NAME XXX NOT FOUND

—MRIHAEEEIR, THE Meta fRSS. Graph ARS3. Storage lRSMIHAEE.

Q: % NOSUCHMETHOD - METHODNOTFOUND #%i% ( EXCEPTION IN THREAD "MAIN" JAVA.LANG.NOSUCHMETHODERROR “)

HRZSHERN JAR EHRMRAHRESEMIRGE, HOEIRERSHRE, 5 Exchange RERRAE#HITIL, BERST—X, LHE Spark hi

7. Scala hR#s. Hive RS,

Q: EXCHANGE 5 A HIVE %{#fH[ 42 5 EXCEPTION IN THREAD "MAIN" ORG.APACHE.SPARK.SQL.ANALYSISEXCEPTION: TABLE OR VIEW NOT FOUND

HEIRR exchange SR SHEERERSE -h, 15 table M database 2FIEM, 7E spark-sql FHRITAHFERER exec 154, JIE exec BRI

IEE%’EO
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Q: JZ{TAHR%H COM.FACEBOOK. THRIFT.PROTOCOL . TPROTOCOLEXCEPTION: EXPECTED PROTOCOL ID XXX
JE1Z NebulaGraph RS iR OB E S Ef.

WNRZBIRIG. RPM 8¢ DEB &%, BECES MRSMEEXHH --port WHAIHA S,

WMRZ docker 22, EECE docker METHRMIEOS, BEARWT:

7E nebula-docker-compose B R THI1T docker-compose ps , {fI30:

$ docker-compose ps
Name Command State

nebula-docker-compose_graphd_1  /usr/local/nebula/bin/nebu ... Up (healthy) 0.0.0.0:33205->19669/tcp, 0.0.0.0:33204->19670/tcp, 0.0.0.0:9669->9669/tcp
./bin/nebula-metad --flagf ... Up (healthy) 0.0.0.0:33165->19559/tcp, 0.0.0.0:33162->19560/tcp, 0.0.0.0:33167->9559/tcp, 9560/tcp
Up (healthy) 0.0.0.0:33166->19559/tcp, 0.0.0.0:33163->19560/tcp, 0.0.0.0:33168->9559/tcp, 9560/tcp
Up (healthy) 0.0.0.0:33161->19559/tcp, 0.0.0.0:33160->19560/tcp, 0.0.0.0:33164->9559/tcp, 9560/tcp
Up (healthy) 0.0.0.0:33180->19779/tcp, 0.0.0.0:33178->19780/tcp, 9777/tcp, 9778/tcp, 0.0.0.0:33183->9779/tcp, 9780/tcp
Up (healthy) 0.0.0.0:33175->19779/tcp, 0.0.0.0:33172->19780/tcp, 9777/tcp, 9778/tcp, 0.0.0.0:33177->9779/tcp, 9780/tcp
Up (healthy) 0.0.0.0:33184->19779/tcp, 0.0.0.0:33181->19780/tcp, 9777/tcp, 9778/tcp, 0.0.0.0:33185->9779/tcp, 9780/tcp

nebula-docker-compose_metad0_1
nebula-docker-compose_metadl_1 ./bin/nebula-metad --flagf ...
nebula-docker-compose_metad2_1  ./bin/nebula-metad --flagf ...
nebula-docker-compose_storaged0_1 ./bin/nebula-storaged --fl ...
nebula-docker-compose_storagedl_1 ./bin/nebula-storaged --fl ...
nebula-docker-compose_storaged2_1 ./bin/nebula-storaged --flL ...

&E Ports 5ll, &K docker BRETHIROS, f40:

- Graph RS RIS 2 9669,

- Meta AR FTAAMIROSH 33167, 33168, 33164,

- Storage AR AT AMIHO S 33183, 33177, 33185,

Q: JZ{THTHi % EXCEPTION IN THREAD "MAIN" COM.FACEBOOK.THRIFT.PROTOCOL.TPROTOCOLEXCEPTION: THE FIELD 'CODE' HAS BEEN ASSIGNED THE INVALID VALUE -4

% Exchange ir4s5 NebulaGraph liA RS i, F4MEE 8% o
Q: SPARK EFBE A S ASURER] H INELIE A e i

NREFENEMLESSPNFN, HJEHNENE. BRAREESNGLTHH JAR EHBERIN_ELTED:

--conf spark.driver.extraJavaOptions=-Dfi le.encoding=utf-8
--conf spark.executor.extraJavaOptions=-Dfi le.encoding=utf-8

Bp:

<spark_install_path>/bin/spark-submit --master "local" \

--conf spark.driver.extraJavaOptions=-Dfi le.encoding=utf-8\
--conf spark.executor.extraJavaOptions=-Dfile.encoding=utf-8 \
--class com.vesoft.nebula.exchange.Exchange \
<nebula-exchange-3.x.y. jar_path> -c <application.conf_path>

WNSRZTE YARN 1, WAL TE<:

<spark_install_path>/bin/spark-submit \

--class com.vesoft.nebula.exchange.Exchange \

--master yarn-cluster\

--files <application.conf_path>\

--conf spark.driver.extraClassPath=./\

--conf spark.executor.extraClassPath=./\

--conf spark.driver.extraJavaOptions=-Dfi le.encoding=utf-8\
--conf spark.executor.extraJavaOptions=-Dfi le.encoding=utf-8\
<nebula-exchange-3.x.y. jar_path>\

-capplication.conf

Q: HIVE #(#E 5 AI{ER SCHEMA Rt~ —E

Spark BE#E Hive Schema version 1.2.0 does not match metastore's schema version 2.1.0 Metastore is not upgraded or corrupt BIER[EE Hive FFIEED
B metastore schema higds#0 Spark fEFH metastore R AR —3,
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R E:
1. 3% Hive IF1Bh72f# Hive metastore {5 B89 MySQL version {5 BE#9 Spark F{# Y metastore ks,
{Ri& Hive 7£ MySQL H7Zf# metastore FIEIBER hive , BEIRMTARIEDX hive VERSION FKAHEY version FE&:

update hive.VERSION set SCHEMA_VERSION="2.1.0" where VER_ID=1

2. 7£ Hive IFIEHY hive-site.xml I FECE

<property>
<name>hive.metastore.schema.verification</name>
<value>false</value>

</property>

3. &3 Hiveo
Q: A SST H#275 ORG.ROCKSDB.ROCKSDBEXCEPTION: WHILE OPEN A FILE FOR APPENDING: /PATHISST/1-XXX.SST: NO SUCH FILE OR DIRECTORY
HERE:

1. 1E /path BEFE, WREHEBRRZREHER, SIBJEERR.
2. 148 Spark EBEHEE LEIHRIAF X /path SEHERIENIR, WgE, IR,

i 3 )
Q: WRLEFD B IR S AT RE?
- batch: &A% NebulaGraph ARESHY nGQL BAIHR B EHEIBE L
- partition: #UBE A NebulaGraph REZEIENDXE, RRBIBSNNHLH,

* nebula.rate: @ NebulaGraph &iZiERFISE SRS,
-limit: RINSHEBEIAR/
-timeout: FRRIREVSFEAVEERTETE],

IRIEH SRS ANE H AR X MBS MG, MRESNIREF, Storage FREH leader TE, ATLUEH /NS HNE, BESNEE,

oAl 7]

Q: EXCHANGE #5HlLEhR 4%) NEBULAGRAPH ?
&2 Exchange B9 o

Q: EXCHANGE 5 SPARK WRITER BT 4% &Y

Exchange 27E Spark Writer 2t EFF &) Spark (2R, “EWERTESBIFERRENEIER ST E NebulaGraph #1, {BE2EHNE
P I{EEEDTE Exchange ko 5 Spark Writer 48, Exchange B LA eki#:

- ZRHEFENHIER, 0 MySQL. Neodj. Hive. HBase. Kafka. Pulsar %,

- 88T Spark Writer FIER53 A1, 140 Spark 5BY HDFS EBAVEIEET, ZRINREREIAVREGEIIN String 258!, A18E5 NebulaGraph & X
Schema R[E, FrLA Exchange 3NN #3EK M B ECAISEBIEHR, 4 NebulaGraph FEXHY Schema H#i#EEEY 93E String 228 (10
double) BY, Exchange &¥ String KEIAVREIRFIR AN AIZEE! (40 double) ,

Q: EXCHANGE &4tk Aeanfi?

Exchange BYMEBEMIIX SIBEFNIX 5 7E2S W o

REEH: 202568H4H
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https://github.com/vesoft-inc/nebula-exchange/blob/release-3.8/bench/exchange-test.md

12, JEH%E

12, s

12.1 NebulaGraph Spark Connector

NebulaGraph Spark Connector @—1 Spark Z#%28, RH@d Spark &R, LIRS NebulaGraph ##ERIEE71. NebulaGraph Spark Connector B
Reader #1 Writer FEF 4B R%

+ Reader
RH— Spark SQL#ZEO, A AILUERIZIZEORIZIRE NebulaGraph B3R, &XiRE—1 =5 Edge type B3R, FHIEIRERAVLERAZR
Spark B DataFrame,

« Writer
FfE— Spark SQL#ZO, B RILUERIZIZEORIZE DataFrame R AVEIEZ LSt 25 X\ NebulaGraph .

BEZEARAEESL o
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https://github.com/vesoft-inc/nebula-spark-connector/blob/release-3.8/README_CN.md

12.1.1 iR A

NebulaGraph Spark Connector. NebulaGraph RiZhRrz# Spark iRz 3F R % R0 o

Spark Connector frZs
nebula-spark-connector_3.0-3.0-SNAPSHOT.jar
nebula-spark-connector_2.2-3.0-SNAPSHOT.jar
nebula-spark-connector-3.0-SNAPSHOT.jar
nebula-spark-connector_3.0-3.8.0.jar
nebula-spark-connector_2.2-3.8.0.jar
nebula-spark-connector-3.8.0.jar
nebula-spark-connector_3.0-3.6.0.jar
nebula-spark-connector_2.2-3.6.0.jar
nebula-spark-connector-3.6.0.jar
nebula-spark-connector_2.2-3.4.0.jar
nebula-spark-connector-3.4.0.jar
nebula-spark-connector_2.2-3.3.0.jar
nebula-spark-connector-3.3.0.jar
nebula-spark-connector-3.0.0.jar
nebula-spark-connector-2.6.1.jar
nebula-spark-connector-2.6.0.jar
nebula-spark-connector-2.5.1.jar
nebula-spark-connector-2.5.0.jar
nebula-spark-connector-2.1.0.jar
nebula-spark-connector-2.0.1.jar

nebula-spark-connector-2.0.0.jar

1212 &Y &

NebulaGraph Spark Connector B FUTIHSR:

IEEXNebulaGraph#uB#H 1Tt Eo

- DT EREREIES ANebulaGraph,
F#NebulaGraph#kiE,

- &#E BTETE,

NebulaGraph kzs
nightly
nightly

nightly

2.6.0,2.6.1
2.6.0,2.6.1
2.5.0,2.5.1
2.5.0,2.5.1
2.0.0,2.0.1
2.0.0,2.0.1

2.0.0,2.0.1
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Spark kg2~

3.x

2.2.x

2.4.x

2.2.x

2.4.x

3.

2.2.X

2.4.x

2.2.x

2.4.x

2.2.x

2.4.x

2.4.x

2.4.x

2.4.x

2.4.x

2.4.x

2.4.x

2.4.x

2.4.x
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12.1.3 %

12.1.3 ¥
NebulaGraph Spark Connector 3.8.0ARZA4F 41T
- RESTEZRED, ENNE. EEENRY. RTERREE.
- RESTEIBERED, WENBIEMIRENES/R ID. %= ID. B ID REM.
+ Reader ZIFERBM IR 2EMEIRE.
+ Reader #5i§ NebulaGraph £t#EiEEXAY Graphx B9 VertexRDD #1 EdgeRDD, %3#33E Long B2 1D,
« 45—77 SparkSQL B3 EBEIEIR, 44— DataSourceV2 #1T NebulaGraph #3EY B.
+ ¥Finsert . update Fll delete ZMBENER, insert BRAEN (BE) B, update ERNEEMEFENEIE, delete R RMIFREUE,

+ %55 NebulaGraph Z a9 SSL MMZFiEE,

12.1.4 Frii A

12.1.5 3KHX NebulaGraph Spark Connector
T
1. 5B& B nebula-spark-connector o
$gitclone -brelease-3.8 https://github.com/vesoft-inc/nebula-spark-connector.git

2. # NE & nebula-spark-connector o
3. {/FTE, FREIRER Spark srLEEE RE.

e

FEREMRMARZA Spark.

+ Spark2.4

$mvn clean package -Dmaven. test. skip=true -Dgpg.skip -Dmaven. javadoc.skip=true -pL nebula-spark-connector -am -Pscala-2.11 -Pspark-2.4

+ Spark 2.2

$mvn clean package -Dmaven. test. skip=true -Dgpg.skip -Dmaven. javadoc.skip=true -pL nebula-spark-connector_2.2 -am -Pscala-2.11 -Pspark-2.2

+ Spark 3.x

$mvn clean package -Dmaven. test.skip=true -Dgpg.skip -Dmaven. javadoc.skip=true -pl nebula-spark-connector_3.0 -am -Pscala-2.12 -Pspark-3.0

FiETERE, TEERIINXHE target FTERIEMASI nebula-spark-connector-3.8.0-SHANPSHOT . jar o

Maven T2 G JF T
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https://github.com/vesoft-inc/nebula-spark-connector/releases/tag/v3.8.0
https://repo1.maven.org/maven2/com/vesoft/nebula-spark-connector/

12.1.6 EHIJ4

12.1.6 fEHTTIE
£/ NebulaGraph Spark Connector 35 NebulaGraph BY, REEHTS LI TREENETSLH,

# M NebulaGraph IER S3h %R,
spark.read.nebula().loadVerticesToDF()
spark.read.nebula().loadEdgesToDF()

#¥% dataframe #UB1EARHFIAE N NebulaGraph #,

dataframe.write.nebula().writeVertices()
dataframe.write.nebula().writeEdges()

nebula() FEWANMEEESH, SFEEZELEMNRERE.

e

MRHBENRBIEECETXFR, FJReHIENE. BTER Spark (ESSAIAN_ELITES:

--conf spark.driver.extraJavaOptions=-Dfile.encoding=utf-8
--conf spark.executor.extraJavaOptions=-Dfile.encoding=utf-8

M NebulaGraph B

val config = NebulaConnectionConfig
.builder()
.withMetaAddress("127.0.0.1:9559")
.withConenctionRetry(2)
.withExecuteRetry(2)
.withTimeout(6000)
.build()

val nebulaReadVertexConfig: ReadNebulaConfig = ReadNebulaConfig
.builder()
.withUser("root")
.withPasswd("nebula")
.withSpace("test")
.withLabel("person")
.withNoColumn(false)
.withReturnCols(List("birthday"))
.withLimit(10)
.withPartitionNum(10)
.build()
val vertex = spark.read.nebula(config, nebulaReadVertexConfig).loadVerticesToDF()

val nebulaReadEdgeConfig: ReadNebulaConfig = ReadNebulaConfig
‘builder()
.withUser("root")
.withPasswd("nebula")
.withSpace("test")
.withLabel("knows")
.withNoColumn(false)
.withReturnCols(List("degree"))
.withLimit(10)
.withPartitionNum(10)
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.build()

12.1.6 (£

val edge = spark.read.nebula(config, nebulaReadEdgeConfig).loadEdgesToDF()

+ NebulaConnectionConfig =i%#% NebulaGraph HWECE , WHBEIIT,

2

withMetaAddress

withConnectionRetry
withExecuteRetry

withTimeout

7|

7|

A

Fi& Meta RRSSHIMEIL, ZMMUARSGES () FRFF, #8I0A ipliportl,ip2:port2,... o IRENEK
ERFEERLE withGraphAddress o

NebulaGraph Java Client iE#% NebulaGraph &%, ZRINMEH 1,
NebulaGraph Java Client ITEMEAMEIR AL, FKIAMER 1.

NebulaGraph Java Client JERIBRZAVEERTBY[El, BAIAEFD 6000 , BBfi: ZFP (ms) o

+ ReadNebulaConfig IREX NebulaGraph #3EMECE, HAEWIT.

2

withUser

withPasswd

withSpace
withLabel

withNoCo Lumn

withReturnCols

withLimit

withPartitionNum

1] NebulaGraph 5 A%k

S,

=
[=]

7|

2l

7|

7|

7|

g

WiR3

NebulaGraphfF &, Storage BRSZERFMHINIERN, FEIHEEZSH, X NebulaGraph il hfsz
FHzEHo

NebulaGraphfF Z X A%, Storage RS ERFMHAIEER, FEIEATZEH, X
NebulaGraph R ARZFHFZ S,

NebulaGraph BE%=8)&#F.
NebulaGraph ElZ=[aA#Y Tag 5 Edge type &#Ro

BEREEEM. HIAER false , RRIRIEM. BUEN true BY, RRFIRINEM, LB
withReturnCols BL B Lo

BB EEEA S snmE S, BIUH List(propertyl,property2,...) , ZRIAMEN List() , "EEE
HEM.

EZ& NebulaGraph Java Storage Client —/% MARSS I IRERAEIBITER. BRIAEH 1000,

EZEI%EX NebulaGraph #43&8Y Spark B9 X#. EAIAMEN 100, ZENEERFAETE=EN
PHE#E (partition_num) ,

e

DataFrame FRHI5 & BEIENEMS N NebulaGraph o

val config = NebulaConnectionConfig

.builder()

.withMetaAddress("127.0.0.1:9559")
.withGraphAddress("127.0.0.1:9669")

.withConenctionRetry(2)
.build()

val nebulaWriteVertexConfig: WriteNebulaVertexConfig = WriteNebulaVertexConfig

.builder()
.withSpace("test")
withTag("person")
.withVidField("id")
.withVidPolicy("hash")
.withVidAsProp(true)
.withUser("root")
.withPasswd("nebula")
.withBatch(512)
.build()

df.write.nebula(config, nebulaWriteVertexConfig).writeVertices()

val nebulaWriteEdgeConfig: WriteNebulaEdgeConfig = WriteNebulaEdgeConfig

.builder()
.withSpace("test")
.withEdge("friend")
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12.1.6 AT

.withSrcldField("src")
.withSrcPolicy(null)
.withDstIdField("dst")
.withDstPolicy(null)
.withRankField("degree")
.withSrcAsProperty(true)
.withDstAsProperty(true)
.withRankAsProperty(true)
.withUser("root")
.withPasswd("nebula")
.withBatch(512)
.build()
df.write.nebula(config, nebulaWriteEdgeConfig).writeEdges()

FIANGNEBA insert , BILUEIT withuriteMode ECEIEEXI update B¥ delete :

val config = NebulaConnectionConfig
.builder()
.withMetaAddress("127.0.0.1:9559")
.withGraphAddress("127.0.0.1:9669")
.build()

val nebulaWriteVertexConfig = WriteNebulaVertexConfig
.builder()
.withSpace("test")
.withTag("person")
.withVidField("id")
.withVidAsProp(true)
.withBatch(512)
.withWriteMode(WriteMode.UPDATE)
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12.1.6 (£

.build()
df.write.nebula(config, nebulaWriteVertexConfig).writeVertices()

* NebulaConnectionConfig ;2i%3% NebulaGraph BEEE, AN T,

B BEBR BiRA

withMetaAddress = Fi& Meta ARS509MtAE, S MMEAESGES () BRFF, I ipliportl,ip2:port2,... o
withGraphAddress = Graph fRSHYMAE, ZPMMIEARSOES () FRFF, BI0A ipl:portl,ip2:port2,... o
withConnectionRetry = NebulaGraph Java Client ### NebulaGraph BFIE IR X%, BHAMEN 1,

* \WriteNebulaVertexConfig @B NRMIECE, XA To

2 BEDBMN WA

withSpace = NebulaGraph EZ=8)% #R.

withTag 2 SNRBREXED Tag BF.

withvidField 2 DataFrame F{E}I = ID 8951,

withVidPolicy = SN= DB, RAMBRSTRER, NebulaGraph X324 HASH. ZRIATFHARES .

withVidAsProp i DataFrame FR{ER R ID MFIRTWMIEABMES No BRINMENR false . SIRECEN true , EHIR Tag
A vidrield HENEMLS,

withUser = NebulaGraph BF &, &XRFE , THREERFZMZEE,

withPasswd = NebulaGraph &3 R HIZH,

withBatch =z —RENHIEGRITE, BAUAMER 512, X withuritellode JJ update BY, ZBEMRAER 512,

withliritellode = BN, AIEEA insert . update 1 delete o BRIAFT insert o

withDe leteEdge = IRk B BT PR IZ s X BRI, ZRIASD false o 2 withWritelode 9 delete BYA4ERK,
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12.1.6 (£

. liriteNebulakdgeConfig B E NIANKIECE, WAAWIT.

28 REMLR BieA

withSpace = NebulaGraph BE%=[8) &R,

withEdge = B NIABREXER Edge type BT

withSrcIdField z DataFrame FR{EEEHRREITI,

withSrcPolicy & S NRIESE, RANMEEE, NebulaGraph {X3z#F HASH, BRIATBEBRST,

withDstIdField = DataFrame H{EJ BRI REIT,

withDstPolicy = SNBMEET, RAMMETEE, NebulaGraph {X3z#F HASH, BAIATBRET,

withRankField £ DataFrame H{EA rank 8951, BRIATRE N rank.

withSrcAsProperty & DataFrame FR{ERIEIARIFIREREARBET No BUMER false . INRECER true , BFHR
Edge type AR SrcldField tERIMESER

withDstAsProperty & DataFrame {ERBMRMNFIZERERNRBET No BRUMER false o IIRECER true , EHR
Edge type A7 dstidField HERIMEER

withRankAsProperty S DataFrame FR{EA rank SR BHIENBET No BRINMEN false . WIREEN true , BHR
Edge type G RankField HEREIAIEMER.

withUser = NebulaGraph BFR&. &XHFRE , TERERAFAMESL,

withPasswd = NebulaGraph B & 3R IZ S,

withBatch z —RENIEIRITE, BRHAMER 5120 X vithliriteNode J update BY, ZBEMBRAMENR 5120

withlir i teMode = ENER, BIEER insert . update Fl delete o ERIAST insert o

RIS
FANERANER o

=8 202568H4H
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https://github.com/vesoft-inc/nebula-spark-connector/tree/release-3.8/example/src/main/scala/com/vesoft/nebula/examples/connector

12.2 NebulaGraph Flink Connector

12.2 NebulaGraph Flink Connector

NebulaGraph Flink Connector 2—F#EBS Flink AP IRIE A IRINebulaGraphfUiEiESS, #FMNebulaGraphEEIEESIRENEIE, SEFEMIMNIEK
ERIZENIEIES ANebulaGraphE#i3EE,

1221 EMY=
NebulaGraph Flink Connector @B F U TS

« iEINebulaGraph#iE#IT oI+ E,
+ PITTETHEIES ANebulaGraph,
- TR,

12.2.2 FEHTA

12.2. 3 AR

NebulaGraph Flink Connector #lNebulaGraphA#ZhRZS X FZ% R 90T

Flink Connector hRs NebulaGraphhizs
3.0-SNAPSHOT nightly

3.8.0 3.X.X

3.5.0 3.X.X

3.3.0 3.x.X

3.0.0 3.X.X

2.6.1 2.6.0. 2.6.1
2.6.0 2.6.0. 2.6.1
2.5.0 2.5.0, 251
2.0.0 2.0.0. 2.0.1

12.2.4 gitR &t

‘B

%% Java 8 E AR A,
. Dzt

7
2% Flink 1.11.0

12.2.5 #£H{ NebulaGraph Flink Connector
FE Maven i
£ Maven BIECESCHF pom.xml EBARANLA T B hIREX Flink Connector.

<dependency>
<groupld>com.vesoft</groupld>
<artifactld>nebula-f Link-connector</artifactid>
<version>3.8.0</version>

</dependency>
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https://github.com/vesoft-inc/nebula-flink-connector/releases/tag/v3.8.0

IIFETTE

RBUTSEBTHIZFTE Flink Connector,

1. 52BZ B nebula-flink-connector o

$gitclone -b release-3.8 https://github.com/vesoft-inc/nebula-fLlink-connector.git

# N B F nebula-flink-connector o

3. RIFHT R

$mvn clean package -Dmaven. test. skip=true

YRIFSERRE, TEBRHISIHFRE connector/target AR SEASIAF nebula-flink-connector-3.8.0. jar o

12.2.6 75 7%

M NebulaGraph 5 A %1

StreamExecutionEnvironment env = StreamExecutionEnvironment.getExecutionEnvironment();

NebulaClientOptions nebulaClientOptions = new NebulaClientOptions.NebulaClientOptionsBuilder()
.setGraphAddress("127.0.0.1:9669")
.setMetaAddress("127.0.0.1:9559")

NebulaGraphConnectionProvider graphConnectionProvider = new NebulaGraphConnectionProvider(nebulaClientOptions);
NebulaMetaConnectionProvider metaConnectionProvider = new NebulaMetaConnectionProvider(nebulaClientOptions);

.build();

VertexExecutionOptions executionOptions = new VertexExecutionOptions.ExecutionOptionBuilder()

NebulaVertexBatchOutputFormat outputFormat = new NebulaVertexBatchOutputFormat(
graphConnectionProvider, metaConnectionProvider, executionOptions);

.setGraphSpace("flinkSink")
.setTag("player")
.setldIndex(0)

.setFields(Arrays.asList("name",

won

.setPositions(Arrays.asList(1, 2))

.setBatchSize(2)
.build();

age"))

NebulaSinkFunction<Row=> nebulaSinkFunction = new NebulaSinkFunction<>(outputFormat);

DataStream<Row> dataStream = playerSource.map(row -> {
Row record = new org.apache.flink.types.Row(row.size());
for (inti=0; i <row.size(); i++) {

record.setField(i, row.get(i));

}

return record;

dataStream.addSink(nebulaSinkFunction);
env.execute("write nebula")

MNebulaGraphizEUAE

NebulaClientOptions nebulaClientOptions = new NebulaClientOptions.NebulaClientOptionsBuilder()
.setMetaAddress("127.0.0.1:9559")

‘bui

ld();

storageConnectionProvider = new NebulaStorageConnectionProvider(nebulaClientOptions);
StreamExecutionEnvironment env = StreamExecutionEnvironment.getExecutionEnvironment();
env.setParallelism(1);

VertexExecutionOptions vertexExecutionOptions = new VertexExecutionOptions.ExecutionOptionBuilder()
.setGraphSpace("flinkSource")

.setTag("person")
.setNoColumn(false)

.setFields(Arrays.asList())

.setLimit(100)
.build();

NebulaSourceFunction sourceFunction = new NebulaSourceFunction(storageConnectionProvider)

.setExecutionOptions(vertexExecutionOptions);
DataStreamSource<BaseTableRow> dataStreamSource = env.addSource(sourceFunction);
dataStreamSource.map(row -> {
List<ValueWrapper> values = row.getValues();
Row record = new Row(15);

record.setField(0, values.get(0).asLong());
record.setField(1, values.get(1).asStrin
record.setField(2, values.get(2).asStrin

record.setField(3, values.get!

.asLong|
.asLong|

record.setField(5, values.get(5).asLong|
record.setField(6, values.get(6).asLong
record.setField(7, values.get(7).asDate());

(

(

(
record.setField(4, values.get!

(

(

(

(.
(.
(.
(.

8();
8();

)
));
);
)

5
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12.2.6 AT

record.setField(8, values.get(8).asDateTime().getUTCDateTimeStr());
record.setField(9, values.get(9).asLong());
record.setField(10, values.get(10).asBoolean());
record.setField(11, values.get(11).asDouble());
record.setField(12, values.get(12).asDouble());
record.setField(13, values.get(13).asTime().getUTCTimeStr());
record.setField(14, values.get(14).asGeography());
return record;
1).print();
env.execute("NebulaStreamSource");

- 551/771 - 2023 Vesoft Inc.



12.2.7 w4

SR

* NebulaClientOptions ZiEHENebulaGraphtVECE, AT,

B St REHBM BB

setGraphAddress String = NebulaGraph Graph RS 3hiik,

setMetaAddress String z NebulaGraph Meta B3k,

* VertexExecutionOptions BHITRIEEMECE, RAEIM T,
28 KR BED BieA
il

setGraphSpace String 2 B =S8 7o

setTag String = Tag &%,

setIdIndex Int b= mINebulaGraphB NEUEBER VID BYREIEF B 17T,

setFields List 2 Tag WEMERESG. ATMENebulaGraphB N#iEsMNebulaGraphiBERE#E. =AY
B R EHR setNoColumn J9 false , HUEEETX RINASHAT, XREBAERE
o

setPositions List 2 MEBEFETIANES. RIBNENFREIFNEMEES ANebulaGraph, FEH
setFields ——3JLo

setBatchSize String B H/RE5 A\NebulaGraphHI A BIRIZR K. FIMES 2000

setNoColumn String & REEURATIZE R true WASIRIVEM. BRINMER falseo

setLimit String & REEURR S AR A BIRIE R BIAER 2000,

* EdgeExecutionOptions BHITIMIREMACE, WAHIAT.
28 KR BEY BiEA
il

setGraphSpace String 2 ESEES

setEdge String = Edge type &#F.

setSrcIndex Int 2 mINebulaGraphB NHUBETEARIA R VID B REURF EL FHTo

setDstIndex Int 2 mINebulaGraphB N#IEESEA BRI SR VID BYREIEF L T e

setRankIndex Int = mNebulaGraphB NEURBERIAR Rank BYEIBFEL T 1T.

setFields List = Edge type BMRES. AT @ENebulaGraphBNEKIESH MNebulaGraphiERELiE.
IRENBYTEERR sethoColumn 79 false , BMAELETL, REBIASHNET, RTIEEFR
BEM.

setPositions List 2 MEBEFETIANES. RIBMENFREIFNEMES ANebulaGraph, FEH
setFields ——3J R,

setBatchSize String B HRE5 NNebulaGraphHI A BIEIZR K. FIMEH 20000

setNoColumn String & REEURATIZE R true WASIRIVEM. BRIMER falseo

setLimit String & REEURR S AR ABIRIE R BIAER 20006

12.2.7 74

1. gIZEE=E,
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NebulaCatalog nebulaCatalog = NebulaCatalogUtils.createNebulaCatalog(
"NebulaCatalog",
"default",
"root",
"nebula",
"127.0.0.1:9559",
"127.0.0.1:9669");

EnvironmentSettings settings = EnvironmentSettings.newInstance()
.inStreamingMode()
.build();

TableEnvironment tableEnv = TableEnvironment.create(settings);

tableEnv.registerCatalog(CATALOG_NAME, nebulaCatalog);
tableEnv.useCatalog(CATALOG_NAME);

String createDataBase = "CREATE DATABASE IF NOT EXISTS “db1""
+" COMMENT 'space 1'"
+"WITH ("
+"'partition_num'="100""
+" 'replica_factor' ='3""
+"'vid_type' ='FIXED_STRING(10)"
S
tableEnv.executeSql(createDataBase);

2. Bl# Tag,

tableEnvironment.executeSql("CREATE TABLE " person” ("
+"vid BIGINT,"
+" coll STRING,"
+" col2 STRING,"
+" col3 BIGINT,"
+" col4 BIGINT,"
+" col5 BIGINT,"
+" col6 BIGINT,"
+" col7 DATE,"
+" col8 TIMESTAMP,"
+" col9 BIGINT,"
+" col10 BOOLEAN,"
+" coll1 DOUBLE,"
+" col12 DOUBLE,"
+" col13 TIME,"
+" col14 STRING"
+"YWITH ("
+" 'connector' = 'nebula’)"
+" 'meta-address' ='127.0.0.1:9559""
+" 'graph-address' ='127.0.0.1:9669""
+"'username' = 'root""
+" 'password' = 'nebula,"
+" 'data-type' = 'vertex"
+" 'graph-space' = 'flink_test'"
+"'label-name' = 'person""
+)

3. 8l Edge type,

tableEnvironment.executeSql("CREATE TABLE " friend " ("
+"sid BIGINT,"
+" did BIGINT,"
+" rid BIGINT,"
+" coll STRING,"
+" col2 STRING,"
+" col3 BIGINT,"
+" col4 BIGINT,"
+" col5 BIGINT,"
+" col6 BIGINT,"
+" col7 DATE,"
+" col8 TIMESTAMP,"
+" col9 BIGINT,"
+" col10 BOOLEAN,"
+" col11 DOUBLE,"
+" col12 DOUBLE,"
+" col13 TIME,"
+" col14 STRING"
+"YWITH ("
+" 'connector' = 'nebula’)"
+" 'meta-address' ='127.0.0.1:9559""
+" 'graph-address' ='127.0.0.1:9669""
+"'username' = 'root""
+" 'password' = 'nebula’"
+" 'graph-space' = 'flink_test'"
+" 'label-name' = 'friend,"
+" 'data-type'='edge""
id-index'='0""

+" 'rank-id-index'=
)
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12.2.7 7=f

PN R SES N

Table table = tableEnvironment.sqlQuery("SELECT * FROM " friend"");
table.executelnsert("" friend_sink " ").await();

REEH: 202568848
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b g

13. &S

13.1 Compaction
A48 Compaction BIHEXE S,
NebulaGraph /1, Compaction EREBEMNEERIE, WMEREBREEENZ M,

Compaction IRMERIREVER FHVEUIE, REEAEFUELHMERS|, AEBSEEA, JUMRERAIEEELE. FAEHIES AN NebulaGraph /&, AT
IRSIEEERE, EEFEAL Conpaction 321E (£2 Compaction) o

e

Compaction ¥RFKBYE) S FAREAERY 10, BITEWSRIER (BIINER) HITRIR(E.

NebulaGraph BFEFZEELHY Compaction $2{E: EEH Compaction FIEE Compaction o
13.1.1 B3/ Compaction

B) Compaction RTERFIREVEIE. ENKIEHRAERIBEIMAE Conpaction #B1E, RAFEIIEINAIRENEEE, BIAERT, BTh Compaction BB
W, AR SSERME, SEEIMESL 10 F2imikss,

13.1.2 £ Compaction

22 Compaction AJ AR EITEFITRIMIEGEIRIE, FINEH . Bibk TTL SRS, ZIRESEFHLE. FAMNTIEDHMITEE Conpaction 3@
E:

e

BRI SRIER (BINER) HITRIEME, BRAESHBER 10 F2mmiks,

nebula> USE <your_graph_space>;
nebula> SUBMIT JOB COMPACT;

ERGLIREENA ID, BRAUERIITHLESR Compaction KR!

nebula> SHOW JOB <job_id>;

13.1.3 #HERIY
FRIE NebulaGraph BIIEEE, BSEMTRIERIN:
- BIBSNSERE, 1EHIT SUBMIT JOB COMPACT o

< \PSBRIEHR (BISMERE) AT SUBMIT JOB COMPACT o

+ 79¥%%! Compaction BIE NIRE, JETEECE M nebula-storaged.conf FIBII TS (CE: LSHIRFILIE N, GIEEES AN Compaction) :

# 5 NERE R/ 20MB/S,
--rocksdb_rate_Limit=20 (in MB/s)

- 555/771 - 2023 Vesoft Inc.



13.1.4 FAQ

Compaction %17 H ETEWE?

13.1.4 FAQ

ZHANIBRT, Jusr/local/nebula/data/storage/nebula/{1}/data/ ER TFHIXMHERA 106 X, TEZLEI L06.0ld.1625797988509303 , FHEIUI IR

** Compaction Stats [default] **

Level Files Size Score Read(GB) Rn(GB) Rnpl(GB) Write(GB) Wnew(GB) Moved(GB) W-Amp Rd(MB/s) Wr(MB/s) Comp(sec) CompMergeCPU(sec) Comp(cnt) Avg(sec) KeyIn KeyDrop

Lo 2/0 2.46 KB 0.5 0.0 0.0 0.0 0.0 0.0 0.0 1.0 0.0 0.0
Sum 2/0 2.46 KB 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0 0.0 0.0
Int 0/0 0.00 KB 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

WMREREH L0 XHHERS, WFMERERMIRA, A& compaction,

A] LARIR7E 21 B 23 (B 3T 2 & Compaction 2EIG?

AL, BRINNER 10 2RE, HRERSEMRE,

25 Compaction HEVESFED LKA [H?

0.53
0.53
0.00

0.51
0.51
0.00

2 0.264 0 0
2 0.264 0 0
0 0.000 0 0

MREBRIGEIETHRERS, F40 rocksdb_rate_Linit PRHIJ 20MB/S B, B AILOBIT EafEHE/rocksdb_rate_Linit F{EEEFELENENE, WREHE

RERGEERE, RIELR, ERAL9H 50MB/S,

A LABH S rocksdb_rate_Limit P59

ARILL

48 Compaction #EEF 455 7] LUZ LEIE?

FRILMELE, MIEFFRIETEM. X2 RocksDB BRI,

&EEH: 202588848
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13.2 Storage 1 #Hf

13.2 Storage {7 #H#1i

FAF ET LA SUBMIT JOB BALANCE i) Raft leader B9 %5, FIBEES M SUBMIT JOB BALANCE,

SUBNIT JOB BALANCE A 3@ BIZFNMIT —AFESKIBIIENIE D R 0%, RIS IEERHPEERYESHAEAERE P ik, BEIFMEFESTMN,
BNEERFESERNK.

13.2.1 ¥ leader 77

FAPRILA(ERE< SUBMIT JOB BALANCE LEADER ¥ %FrE BB Leader 43 H B,

il

nebula> SUBMIT JOB BALANCE LEADER;

AP AT LURAT SHOW HOSTS B 45 R,

nebula> SHOW HOSTS;

e S e dhmmmmemma

______ +. [

| Host | Port | Status | Leader count | Leader distribution

R S S SRR S SRR +

| "192.168.10.100" | 9779 | "ONLINE" | 4
| "192.168.10.101" | 9779 | "ONLINE" | 8
| "192.168.10.102" | 9779 | "ONLINE" | 3
| "192.168.10.103" | 9779 | "ONLINE" | 0
| "192.168.10.104" | 9779 | "ONLINE" | 0
| "192.168.10.105" | 9779 | "ONLINE" | 0

fomommommcmomoeomas S e dhmmmmmmoms +

| "basketballplayer:3"
| "basketballplayer:3"
| "basketballplayer:3"
| "basketballplayer:2"
| "basketballplayer:2"
| "basketballplayer:2"

| "basketballplayer:8"
| "basketballplayer:8"
| "basketballplayer:8"
| "basketballplayer:7"
| "basketballplayer:7"
| "basketballplayer:7"

| "master"
"master

"

[
| [
| "master" |
| "master" |
| [
| [

"

‘éié;fjti(>r1

£ NebulaGraph master 1, Leader 2 EIZtJiHRIE, Leader B FBIASKENEILE NEEITHETEMR. R Leader 3 FEIZTIIRERE, BAREM

BNIER, B2SHBIEKEIR (Storage Error E_RPC_FAILURE ) , FHIRRMEFA FAQ,

FAF R LATE Storage BERE X HIEE raft_heartbeat_interval_secs BYERIZH Leader BIASTRAVEBRI Y (A, BXRECEXHHIFMER, ESMN Storage I0E

e

wIGEH: 20256884H
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13.3 FE T

13.3 EE AT

XA RTE NebulaGraph T B H R TH R A — L EREM R SR ITTHIBAEN.

e

FNRIEERN, ERETREGS, BEEEmISERHITERE,

13.3.1 LAERE N & — B Rt T iR

B#i NebulaGraph ‘& BFEENERTTE, MAREEATEMBEPERNAR. DMHEARELSERRSEEMNSERE, WS
b, FHmERILss, AT EFRIIERE, BRI USRELHERMZITRE,

BRIV A i B R B A

ENEFTR, EBESRIISMEENTINED, UmIMERFKED. EEASHEFIRT, SIENIEERNTHETNEERATERS;
1RYE 20-80 RN, HMEENE BRI TEEMR K,

e B

BEEMRSISE VID REEMBIEAD (&) SHEN, ARFHREERER; N¥FELEEH, EMNRAET — M FEREREFEN (EN) &X, BEEHE
HEMRS|IHE VID EMFEHERN S, MAEHKIEPLBHBZEXNTE, XENTHDEILERRTIN, XHENEERRE,
NebulaGraph & B LI FFEHE RENELEHMNZERS.

Tag 5 Edge type Z Al EHEF R
118 Tag AT LS Edge type HHXEL, ST2XHANBREFEH, TFEEE NebulaGraph FFZEENX, WA HSTRENINL Tag SHLE Edge type 48
XEBX

Tag/Edge type Til5EE LT —HEM:

337 Tag (& Edgetype) BY, FEREMMNMEM. BEFFA Schema,

B G D R N2 o @ D
MM SERNBIEER FNNTE (TER) , TREEASHNNE.,

—LEERIEE mE schema-free BRI, FRAEEIEEE L, FIERERIMGEOTZREE, MAUFEEH, BETURERT ERIS, k27T
XERGLEEN TERIIHREERIBM L.

i NebulaGraph master @5& Schema 9 (177F8) £4%, XEFREWSHIBERLHPNBOE “FROIZEERNEW” , GIa0EY% Schema Rz 58
5, ZE{UF MySQL 1 ALTER TABLE 2N iZR 28 H19121F,

AR ABIART AR BRI ARIEH, FLaT LU S8R “EERTHNES” BEMRZE (X&) , MAZEE Schema,

fign, E—MkSREG, ANRBERENEER, a0 “Fe” , MR, WRT . M BEER , “WAER , ‘REKST , “BRi&
& ERENEZHEN. AESFRENEYE, FEESEENRTIL.

[5F

NebulaGraph 5% Schema KB R4, 5 ALTER TAc IFFEHRA, MEBAZFLIstEREEN, SAPEEARMI—Lin B EListEENE
18T, ATLUERIREEMRREMANNEE, ARASBA—FHLZEZIEAEENL. THNRAZTEERERESHNLEYE. NTEMT.
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7

Property B
Property A

il
NMEERRANIRNEY, EMBEROPRE, Fl:

//CBRNAEFHEA BRIt

nebula> CREATE EDGE IF NOT EXISTS temp(tmp int);

nebula> INSERT EDGE temp(tmp) VALUES "playerl00"->"player100"@l:(1);
nebula> INSERT EDGE temp(tmp) VALUES "player100"->"player100"@2:(2);
nebula> INSERT EDGE temp(tmp) VALUES "player100"->"player100"@3:(3);

/[BARER, TNBIESEAES, fiI:
nebula> GO FROM "player100" OVER temp YIELD properties(edge).tmp;

R e T +
| properties(EDGE).tmp |
S +
[ 1 [
| 2 |
|3 I
S +

//ANRFEREERALIst, FILOBIBMSER, Fi
nebula> MATCH (vl:player)-[e:temp]->() return collect(e.tmp);

TS +
| collect(e.tmp) |
R e +
| 11, 2, 3] |
ST S +

N FEFHRERERREMIELE, BEARSEENLES.

« NebulaGraph BH/NERE (2 93 54 F1)

sl

24 (Dangling edge) RIE—FERNEL RN FE T HIEEPHNL,

£ NebulaGraph masters, BFMIERAIGESHIMEED,

F—MER: EERMASMBAZAE, B INSERT EDGE BEEA—FIL,

BMIER: FER DELETE VERTEX IBEIMIBR R AYBE, &5 f55R WITH EDGE %I,

.

JEO

13.3.1 LIEREN B — B bRt

B RGERARRBRIZ R KRB HIAFING, XEDRERRE

NebulaGraph master FEIBEEAR, BFIRITAFEFREE “BiED ; &%F openCypher Y MERGE i&4, W FEFEUNRIIZESKHNAR

o AFPALSER GO M LOOKUP BREWEIEEN, BLEFER VATCH BaEi8EIEEL,

NN

[/ BARRA1L", BRR13"H BB FETRIBERSED
nebula> CREATE EDGE IF NOT EXISTS el (name string, age int);
nebula> INSERT EDGE el (name, age) VALUES "11"->"13":("n1", 1);

// 65 60 BEAEW
nebula> GO FROM "11" over el YIELD properties(edge);
S +

| properties(EDGE) |

- 559/771 -
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https://docs-cdn.nebula-graph.com.cn/figures/loop-property.png
https://docs-cdn.nebula-graph.com.cn/figures/loop-property.png
https://www.bilibili.com/video/BV1E5411S7t2

13.3.2 XFZFEE (WFE)

fromooscoccooscossssoono +

[{age: 1, name: "n1"}|

Droooocoocoooocooconas +

// 18 LOOKUP iE 12538

nebula> LOOKUP ON el YIELD EDGE AS r;
S S S S +
Ir \
fimemmosemsccossss==ssooassomscmossossecssss=ssonasooes +
[[:e2"11"->"13" @0 {age: 1, name: "n1"}]
S S S S +

// EFA MATCH &3, RREZWEIREN
nebula>MATCH ()-[e:el]->() RETURN e;
oot

le]

ER—

+---+

Empty set (time spent 3153/3573 us)

(24 287b)

AR R TIRE LS

* NebulaGraph 2 FEIRFHNEMHITREEBHIIEERE, TERTIENUSGREVBIERMAERT. fliN, H2a GFEESR. Fi. IRIEHE=f
B, BINEIE— Tagperson , AFAERMPR. Fit. REBFBHREE. MRUVE—ESRISEEE) Tag M— Edge type has , AFLIE
—MNIRRERTARENRBHE, XMEESEREMEDEEE.

“ETINEMREL MRS “BESABEMRES NSRRI, FEHEET, SERL ENEHERREAPETSNEM: fia
(src)-[edge {P1, P2}]->(dst) , edge LBREM P1, P2, SEEINEEEA (src)-[edgel]->(i_node {P1, P2})-[edge2]->(dst) o TE NebulaGraph master 1a]
LIBEHEER (sro)-[edge {P1, P2}]->(dst) , BBHREGBIFIEEE.
Ly
TN, MIRFEEAINERES, ATUBANTEE:
(dst)<-[edge]-(src) ZX#& GO FROM dst REVERSELY ;
MRARKCANAE, BIUERINTEA:
(src)-[edge]-(dst) BX#& GO FROM src BIDIRECT ;

Hit, BER—FALEEVERBBRRBA—R.

GHIRE Tag B

EERED, S ARMNTEBEBRNR—1 Tag, BHEZTEEZ#HITHE,

IERERRS

ERREMRS I TUEILEMEERE VID, ERR3IZSHEMEXETE, REERERIANEEEM RSN A EARS.

A& VID

B o

DN
TABEBMNIBENFERRK XA XEEMSHE , SEENBAKEE (write amplification) o HEBEIFK X ASHRTE HBase/ES /1, FHEM
HHFHRFE NebulaGraph

1332 RTFFIER (W)

ARELEGRT, EREANHENFER, WERBRTENEMEENETURER -

-560/771 - 2023 Vesoft Inc.


https://www.bilibili.com/video/BV1GR4y1F7ko

13.3.3 —AREETR

NebulaGraph master BIIART AR Rank FEREFMEEIER (int64), BRR LRAFRAUEFEHMNEIES (ERERESKMENES) . — M
WAERERLIRITECEMBEHNERF, HiFEERKREEBRIFH Rank L.

vopg

‘12
gv ¢ 0P oA urpﬂg
N v

£
¢ 0o
W Napﬁ 5065

t=° 6| kz t’ *q

1333 A RIER T A

1. https://blog.twitter.com/engineering/en_us/topics/insights/2021/temporal-graph-networks ¢

&EEH: 202588848
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https://docs-cdn.nebula-graph.com.cn/figures/sequence.png
https://docs-cdn.nebula-graph.com.cn/figures/sequence.png
https://arrows.app/

13.4 ARGEATEIN

13.4 RGER0T L

13.4.1 %8 QPS fLSLEI REMLSE
+ NebulaGraph master BiE&KAME (EBEMRE) BAEHELZWIERK, A BRALERAK (B1Z2R1) , EREMEREHNINFERGHR
X JLEATRR) —E2MERNERK; EXEERNFLBERFHZ—AQPS Ko

- ENTFEXENNENGR, HRBERNBERS, MENERBHHNFEESFHIA (1ZULE) o NERNE, JUERBAERTE—IK
BIER, HFARNZNINER, HERZELZA graphd. XEATLFFRENKIERIBIEE, FFRE graphd WAREFLA. B, BAILUER

o

13.4.2 Btk S At
* E¥#, NebulaGraph E&IREFEMMEL S, HENOLTP B “HEMNEESANSIEE ; MIEKE OLAP Bl “—RENZRIE
Hy” o
- EBRFRNEANAR. AMEMNEEEE NI LUER sst MEMNA; IMEERNS NER INSERT B4,
- IR SIEMEYIEETT COMPACTION #1 BALANCE, R B EUREM D %,
+ NebulaGraph master RFz#FX REIBER N LB SRS, 1L NoSQL,

13.4.3 HITIA S BRI

PRI TN

+ Graphd AEZFFRZ TR NEN ERET BT, BASZHEEZANEHER,

- Storaged AZIFFAEUE, KRB RocksDB BEH LSM-tree 1 BloomFilter &BEhBIMNEEIAEF.
- SRNILRE S, & B4%EE Storaged B9 FH (LRU) Cache H,

El

=G8N 20258848
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13.5 $uATital

13.5 ATt ]

NebulaGraph master SEIL T &2 FHNBIHITIHR. AR TEREZRITITR, TEHITERNTRE (BRBITRIER) , TEETIEERSRMNE
Eiflo

EEEPTIHRIRRITHE, #5% o

REEH: 202568848
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N

13.6 BRI (A% R) b

13.6 BRI (A% S) AbF
13.6.1 ¥4

EEIEH, BRINR AER) BRE—TREEREEML. BMLUEHE (FiEmE) HEBANL GtEnH) .

FRIRA L, EERMARNEREMIEE. BEMEZRVRRm.

7£ NebulaGraph master 1, —4> & FH Bt B— Key-Value (BUZmHY viD MUMEMITEEIES Key) , E Out-Edge Key-Value FI In-Edge Key-

Value ERTEAETER— partition 1 (BARIEER , HELLLSM-tree WS RABALRERITER (FIERF) F.
FAEFRIEE MZaHRNEDER , W& UZEALSWERER , S REIKEN IRF 10 A (RIEBEER, H5ER BEZRE) , WEK

B R 10 (BXT xR MIHE HAs SMENTEN)

ZP R, Y—TRPEAEBT 1 A, MaUiAREER. SEEE—ERHRIRITHAE,

e

NebulaGraph Fig B EBHNFRRIERETANHENANE, HEREESKATRIT, BT EFABLERZZBETR. — MR ERER
Spark BI#AtEtIH ESEIT.

ECI el

Vo, E—REHEFER, AEHERENE"

NebulaGraph master BHZR5IMVIRITE R T FFERIR RocksDB FITHEE, XER THRSISIERN 1S8R0 key o W T ZBUNEH, GIRXK
BEERTREETF, ) SXNNAEEERN “—XREENER + —REISINFEE , MIREMEN s v (bE, BERMZINRFREER, XEXSREZ
RN Key-Value I—XRFEEHLIS+IRFIHE) » YEEXHS, SEEREAX,

KTFRMURSINFEEFANAE o
21 bR, YEERMEBT 1 B, hEERAALITTLE,

BWAIINE
HOR SR LA

: RipE—ERENE, B ZEENEINRRE,
: E#ELR RocksDB HEIEMIAIZIA T, BB, 1IN,

-564/771 - 2023 Vesoft Inc.


https://nebula-graph.com.cn/posts/how-indexing-works-in-nebula-graph/

13.6.1 FENH

R FA SR H LI

RIEWSEX, B—LBRNRFS:

- ML, aHRA—%
flan, —MEWZR: (kP A)-[87IK]-> (P B) o B8R 30K EBIRA —% A8 zidiia , A (kP A) M (kP B) ZIESBEHS HREKEY

8
2o

%A, B. HEANKE, AHIKIBARKEAAE, WS EMPRARIBNA, K ERE AR M R MERBRILAAIEKEAA,

- IFOERIZEES, BASMHARERNIA
Blga, (W) <-[depart]- (D) 7R, SMEUMNER, MHEREA—FNMNNGZEL. BARENZHEETESRS.

RIBREM fize A8 B depart X4 Edge type IR EHM Edge type, U0 depart_ceair, depart_csair F. E&E (BEH) B, IEEBBNM=A
ao

s PINTRAS
Blan, MF (A -[fER]-> GRIT) HIERMLE, EABERIT A NERRENERASIEENS,
ALUSZATTHR AN RS MERBBF TR AL A2, A3,

(N 1)-[fER]-> (BT A1), (A 2)-[fERK]-> (RfT A2), (A 2)-[fERk]-> (81T A3);
($R1T AL)-[RTF]-> (RIT A), (RIT A)-[BTFI-> (BB1T A), (RIT M3)-[BTF]-> (B’IT A).

XEBM AL A2, ASEEAIIB A EERH =917 (FlndbmE. BiS. #D) , weaUR=/MEEMINLE I BN 1T, FIIRERSTRS AL
1-1000, A2: 1001-10000, A3: 10000+, X#¥, ZEIEBIXTTF A BUEIRIE, EBET AT AL A2, A3 I="REMIR/E,

REEH: 202568848
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13.7 J5H AutoFDO

13.7 2 A AutoFDO

AutoFDO A LA LIS BIRERF T TIEREI T, HERIERRE R RIESMZBERMMIEF. A OFHEEN NebulaGraph BRAUtoFDO,
XF AutoFDO NEZER, EER

13.7.1 ER IR
TN
- 2% perf

sudo apt-get update

sudo apt-get install -y linux-tools-common \
Linux-tools-generic\

Linux-tools- " uname -r*

« 223 qutofdo tool

sudo apt-get update
sudo apt-get install -y autofdo

HEIRAT LM #Ri% autofdo toolo

%% NebulaGraph —3 30 i
X FfEIMIERSSRIE NebulaGraph, E58%

o

EEBESEH, J§ MAKE_BUILD_TYPE=Release E5# CMAKE_BUILD_TYPE=ReWithDebInfo :

$ cmake -DCMAKE_INSTALL_PREFIX=/usr/local/nebula -DENABLE_TESTING=0FF -DCMAKE_BUILD_TYPE=Re LWithDebInfo ..

13.7.2 AT

MRS, BAIVER FHEENRHIE, F@TIETT FindShortestPath. GolStep. Go2Step. Go3Step.
InsertPersonScenario X5 M7 S I SRUKE M BEEIRE.

e

BILATEE IR ER TopN RIS RESUE, ERIIFIRTAILURSE S 16k,

13.7.3 &M REE IR
Ii# AutoFDO T Byt REEE

1R SEER TG, WERRIDSMIMERELIE. EIREY storaged « graphd « metad B9 pid o

$nebula.service status all

[INFO] nebula-metad: Running as 305422, Listening on 9559
[INFO] nebula-graphd: Running as 305516, Listening on 9669
[INFO] nebula-storaged: Running as 305707, Listening on 9779

2. /3 nebula-graphd I nebula-storaged [ &M perf record o

perf record -p 305516,305707 -b -e br_inst_retired.near_taken:pp -o~/FindShortestPath.data
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https://gcc.gnu.org/wiki/AutoFDO
https://github.com/google/autofdo.git
https://github.com/nebula-contrib/NebulaGraph-Bench

13.7.4 A& IFROMERERIR LI EH%%1% NebulaGraph — IS0

e

EIJ95 nebula-graphd F nebula-storaged ABLL, nebula-metad BYTRBAZER /N AT R ITIEE, FINTEBEUWE nebula-metad AIMERELUIE,

3. B5h FindShortestPath 72 ME IR,

cd Nebu LaGraph-Bench
python3 run.py stress run -s benchmark -scenario find_path.FindShortestPath -a localhost:9669 --args="-u 100 -i 100000

4. MiA5ERE, #& Ctrl+ C 455 perf record o

5. F8 FRPE N GolStep. Go2Step. Go3Step. InsertPersonScenario X447 R UREMEEEIRE.

0% Geov Xf

create_gcov --binary=SNEBULA_HOME/bin/nebula-storaged \
--profile=~/FindShortestPath.data\
--gcov=~/FindShortestPath-storaged.gcov \

-gcov_version=1

create_gcov --binary=SNEBULA_HOME/bin/nebula-graphd \
--profile=~/FindShortestPath.data\
--gcov=~/FindShortestPath-graphd.gcov \

-geov_version=1

¥ZB8 L FindShortestPath B9f51F, /3 GolStep. Go2Step. Go3Step. InsertPersonScenario X4 M7sMEIE Geov X,

A ERERRE

profile_merger ~/FindShortestPath-graphd.gcov \
~/FindShortestPath-storaged.gcov \
~/golstep-storaged.gcov \
~/golstep-graphd.gcov \
~/go2step-storaged.gcov \
~/go2step-graphd.gcov \
~/go3step-storaged.gcov \
~/go3step-master-graphd.gcov \
~/InsertPersonScenario-storaged.gcov \
~/InsertPersonScenario-graphd.gcov

BHEMNEEXHBIFA fodata.afdo o

13.7.4 f & M BEREE U B 4m1E NebulaGraph — i il S 44
ERYRIFIEIN - fauto-profi le EFTRIFE NebulaGraph Z# I 4.

diff --git a/cmake/nebula/GeneralCompilerConfig.cmake b/cmake/nebula/GeneralCompilerConfig.cmake
@@ -20,6 +20,8 @@ add_compile_options(-Wshadow)

add_compi Le_options(-Wnon-virtual-dtor)

add_compi Le_options(-Wover loaded-virtual)

add_compi Lle_options(-Wignored-qualifiers)

+add_compile_options(-fauto-profile=~/fbdata.afdo)

e

HIREAZ fodata.afdo ZRYFIFEY, TETEEMRIFZAIHIT nake clean H2(F, EIRZIE fodata.afdo FEMREHRIF,
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13.7.5 PEREMIALE R

13.7.5 PhEEMHEE R

ERBEIFEASE
ESid) 15
CPU Processor# 2
Sockets 2
NUMA 2
CPU Type Intel(R) Xeon(R) Platinum 8380 CPU @ 2.30GHz
Cores per Processor 40C80T
Cache L1 data: 48KB L1 i: 32KB L2: 1.25MB per physical core L3: shared 60MB per processor
Memory Micron DDR4 3200MT/s 16GB16Micron DDR4 3200MT/s 16GB16
SSD Disk INTEL SSDPE2KE016T8
SSD R/W Sequential 3200 MB/s (read) / 2100 MB/s(write)
Nebula Version master with commit id 51d84a4ed7d2a032a337e3b996c927e3bc5d1415
Kernel 4.18.0-408.el8.x86_64
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13.7.5 PEREMIALE R

MitEs R
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B}

FindShortestPath

GolStep

Go2Step

Go3Step

Average
Latency(LiB)

5
STDDEVP
Mean

STDDEVP/
Mean

Opt/Default

5
STDDEVP
Mean

STDDEVP/
Mean

Opt/Default

4
5
STDDEVP
Mean

STDDEVP/
Mean

Opt/Default

Default
Binary

8072.52
8034.32
8079.27
8087.66
8044.77
20.57

8063.71

0.26%

100.00%

422.53
432.37
437.45
429.16
446.38
8.02

433.58

1.85%

100.00%

2989.93
2957.22
2962.74
2992.39
2934.85
21.53

2967.43

0.73%

100.00%

93551.97
92418.43

92587.67

Optimized
Binary with
AutoFDO

7260.10
7218.59
7257.24
7221.39
7239.85
17.34

7239.43

0.24%

10.22%

418.37
402.44
407.98
408.38
411.32
5.20

409.70

1.27%

5.51%

2824.29
2834.55
2818.62
2817.27
2834.91
7.57

2825.93

0.27%

4.77%

89406.96
89977.25

90339.25

-570/771 -

P95
Latency
(LiB)

1

2

3

4

5
STDDEVP
Mean

STDDEVP/
Mean

Opt/
Default

1

2

3

4

5
STDDEVP
Mean

STDDEVP/
Mean

Opt/
Default

1

2

3

4

5
STDDEVP
Mean

STDDEVP/
Mean

Opt/
Default

1

2

Default
Binary

22102.00
22060.85
22147.00
22143.00
22181.00
4141

22126.77

0.19%

100.00%

838.00
866.00
874.00
858.00
901.00
20.63

867.40

2.38%

100.00%

10202.00
10129.00
10168.40
10285.10
10025.00
85.62

10161.90

0.84%

100.00%

371359.55
368868.00

365390.15

13.7.5 PEREMIALE R

Optimized
Binary with
AutoFDO

19108.00
19006.00
19053.00
19050.00
19055.00
32.36

19054.40

0.17%

13.89%

850.00
815.00
836.00
838.00
837.00
11.30

835.20

1.35%

3.71%

9656.95
9632.40
9624.70
9647.50
9699.65
26.25

9652.24

0.27%

5.02%

345433.50
352375.20

356198.55

2023 Vesoft Inc.



B}

InsertPerson

Average
Latency(LiB)
4

5

STDDEVP
Mean

STDDEVP/
Mean

Opt/Default

4
5
STDDEVP
Mean

STDDEVP/
Mean

Opt/Default

Default
Binary
93371.64
94046.05
609.07
93195.15

0.65%

100.00%

2022.86
1966.05
1985.25
2026.73
2007.55
23.02

2001.69

1.15%

100.00%

Optimized
Binary with
AutoFDO

92458.95
89943.44
1059.54

90425.17

1.17%

2.97%

1937.36
1935.41
1953.58
1887.28
1964.41
26.42

1935.61

1.37%

3.30%

P95
Latency
(LiB)

4
5
STDDEVP
Mean

STDDEVP/
Mean

Opt/
Default

1

2

3

4

5
STDDEVP
Mean

STDDEVP/
Mean

Opt/
Default

Default
Binary
373578.15
373392.25
3077.38
370517.62

0.83%

100.00%

2689.00
2620.45
2546.00
2564.00
2676.00
57.45

2619.09

2.19%

100.00%

13.7.5 PEREMIALE R

Optimized
Binary with
AutoFDO

365177.75
352576.00
6437.52

354352.20

1.82%

4.36%

2633.45
2555.00
2593.00
2394.00
2581.00
82.62

2551.29

3.24%

2.59%

R/EEH: 20258848
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13.8 LR

13.8 SCiE =4

NebulaGraph ERTRUEMERAE, KAXNEBEDEEES. BESEROIZARESL =,

13.8.1 k&5

13.8.2 %
+ MATCH HZE | Pattern BISTEL
- {1 NebulaGraph 10—l A
- EF BDD g NebulaGraph SR MIHIELR S (L)
- EF BDD EigH NebulaGraph SR MIHIELREH (T)
- fi#if NebulaGraph FEI&it K358
- BF R EHXALR

- % | LDBC HES AR nGQL B

13.83 TR
« EF NebulaGraph Importer #t 2SN T EMEEIRIEARELE
+ J##% NebulaGraph 3.0 t8EIR &
+ NebulaGraph 3Z#¥ JDBC MY
+ Nebula - #I28 | Norm HIFFJEHI ORM TH
+ BT NebulaGraph #9 Betweenness Centrality &%
- TiREE 28 NebulaGraph Exchange B9 SST §\
+ logrotate 7£ NebulaGraph B9 H &R aNSLEE
## TSR

+ Nebula &1%8EE schema i&it by BEaZx2 (5143 30 )

- FAREIRELRIEE SR HEE. E4H. RAE (215 53#)

+ Nebula 7£ Akulaku ERERIERISERE (40 53 03 F)

« NZEI—: A NebulaGraph 12— B RIEE RS (09 73 34 7)

- HEHIEFETSEERISER (L) (145 36 %)
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https://nebula-graph.com.cn/posts/
https://nebula-graph.com.cn/tags/-E6-A1-88-E4-BE-8B/
https://nebula-graph.com.cn/tags/-E7-94-A8-E6-88-B7-E5-AE-9E-E8-B7-B5/
https://nebula-graph.com.cn/tags/-E6-80-A7-E8-83-BD-E6-B5-8B-E8-AF-84/
https://nebula-graph.com.cn/posts/nebula-graph-source-code-reading-06/
https://nebula-graph.com.cn/posts/bdd-testing-practice-add-test-case/
https://nebula-graph.com.cn/posts/bdd-testing-practice/
https://nebula-graph.com.cn/posts/bdd-testing-practice-volume-2/
https://nebula-graph.com.cn/posts/nebula-graph-subgraph-introduction/
https://nebula-graph.com.cn/posts/how-fulltext-index-works/
https://nebula-graph.com.cn/posts/query-graph-with-ldbc-dataset/
https://nebula-graph.com.cn/posts/nebula-importer-practice/
https://nebula-graph.com.cn/posts/nebula-graph-v3.0.0-benchmark-report/
https://nebula-graph.com.cn/posts/what-is-nebula-jdbc/
https://nebula-graph.com.cn/posts/zhihu-open-source-orm-tool/
https://nebula-graph.com.cn/posts/introduction-to-betweenness-centrality-algorithm/
https://nebula-graph.com.cn/posts/import-sst-data-without-dependence/
https://discuss.nebula-graph.com.cn/t/topic/7803
https://www.bilibili.com/video/BV1r64y1R72i
https://www.bilibili.com/video/BV1eQ4y167L4
https://www.bilibili.com/video/BV1nQ4y1B7Qd
https://www.bilibili.com/video/BV1RT4y1U7rg
https://www.bilibili.com/video/BV1TL4y147EM

13.8.3 A LA

- XEEHEETeZRRIVSEEE (F) (214 33#)

- ERENEEHIREENRA (39 42 06 %)

« OPPO E[FFEEL (439 097F)

+ NebulaGraph fEM Skl S FREISEEL (47 43 40 #)

« BIGO HUIEEES ALY (5349 4TF)

+ NebulaGraph R R ERVEfERTTZE Demo BF (3943 54 )

+ NebulaGraph ABrxREWZEERETS Demo HZ (183 01 43 55 %)

+ NebulaGraph 7E#£2ERXIZMIRA (29 53 06 #)

RIGEH: 202558F54H
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https://www.bilibili.com/video/BV1T44y1W7Z1
https://www.bilibili.com/video/BV1CS4y1f78H
https://www.bilibili.com/video/BV1CS4y1f77x
https://www.bilibili.com/video/BV1bP4y1n7Dg
https://www.bilibili.com/video/BV16q4y117ua
https://www.bilibili.com/video/BV1FT411n7AW
https://www.bilibili.com/video/BV1Ya411S7Cp
https://www.bilibili.com/video/BV1W34y1v7vZ

14. %&b

14. & i

14.1 & ms 4

NebulaGraph {2t Z LR FIE, EFHFEE. 12 NebulaGraph B#UEE,
« NebulaGraph Console: R4 CLIZ %

« NebulaGraph CPP: C++ BFi%

« NebulaGraph Java: Java &P

+ NebulaGraph Python: Python &%

« NebulaGraph Go: Go BF i

e

AT EZFFEIER L (thread-safe) :

- NebulaGraph Java B2 {##9 NebulaPool #1 SessionPool

- NebulaGraph Go & i) ConnectionPool #1 SessionPool

REEH: 2025F8H4H
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14.2 NebulaGraph Console

14.2 NebulaGraph Console

NebulaGraph Console & NebulaGraph BIR4&<1T&EF i, ATFIERE NebulaGraph £8HIITEN, ANSHEESH. SUDSHRITER.

SANNHEIEEF 6

14.2.1 FRAN R

%

/m o

\

14.2.2 #%EL NebulaGraph Console

NebulaGraph Console FIZRER A 0T :
- M TE B
© PRIFRIDIREN Z#HEIX . FEFESR

14.2.3 ifEH

%# NebulaGraph

BITZ# IS nebula-console 3%#E NebulaGraph B9 < EEINT

<path_of_console> -addr <ip> -port <port> -u <username> -p <password>

« path_of_console & NebulaGraph Console Z# X {4 BIFER R
- FESSLI®E, EEWEAER, EENEEIEE SSLAAXSEH,

AT

- Bi%%# NebulaGraph

./nebula-console -addr 192.168.8.100 -port 9669 -u root -p nebula

« FF/E SSL & B REWEIAIE

./nebula-console -addr 192.168.8.100 -port 9669 -u root -p nebula -enable_ssl -ssl_root_ca_path /home/xxx/cert/root.crt -ssl_cert_path /home/xxx/cert/client.crt -ssl_private_key_path /home/xxx/

cert/client.key

-575/771 -
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https://github.com/vesoft-inc/nebula-console/tree/release-3.6
https://github.com/vesoft-inc/nebula-console/releases
https://github.com/vesoft-inc/nebula-console#from-source-code

BRSHIHEENT.
28 BB
-h/-help BREEE,
-addr/-address REEIEEN Graph BRSHY IP S EME. BRI 127.0.0.16
-P/-port REEEE Graph RS, BRINHDO T 9669,
-u/-user 1% & NebulaGraph IKS BB &, KBREEMNER, AJLUEREEEEENERE (BIAH root) o
-p/-password BREAFENNNESL, KEAFHINEN, ZEeUESERFHM.
-t/-timeout R EREHARRAEEENYE. RARER, BRIAMER 120
-e/-eval REFARERN nGQL B, EEMIEEIIT RIZIBOHEREILER, A EMTFERE.
-f/-file BREFE nGQLIEAMNXHMEER, ERMESIITIZXHRN nGQL BAHERELER, MITRERBME
%
-enable_ssl E#% NebulaGraph BYEF SSL INZEN AN,
-ssl_root_ca_path 1BTE CA RIEBHITFIERR R,
-ssl_cert_path BTE SSL AHIEBIEFHEEREE,
-ssl_private_key_path B SSL ZAMTFMERRR.
-ssl_insecure_skip_verify BERFIHE TN IIEARSHANEREMENE. BIARN false . MRIZE R true , NIEZ RS HIRHMEMIES
HERIENR.
BESHEN o
HHSH

NebulaGraph Console AILMREFS#, AFSHHEA,
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https://github.com/vesoft-inc/nebula-console/tree/release-3.6

14.2.3 DfEHM

e

VID AZIFSEHUEA,

SAMPLE FAIRARZIFSH N EM,

RERRGE, SBAERE.

RESHHTMT:
nebula> :param <param_name> => <param_value>;
Pl

nebula> :param pl => "Tim Duncan";
nebula> MATCH (v:player{name:$p1})-[:follow]->(n) RETURN v,n;

Tim Duncan"}) | ("player125" :player{age: 41, name: "Manu Ginobili"})
player{age: 42, name: "Tim Duncan"}) | ("player101" :player{age: 36, name: "Tony Parker"})

nebula> :param p2 => {"a":3,"b":false,"c":"Tim Duncan"};
nebula> RETURN $p2.b AS b;

S — +
[b |
T R— +
| false |
S — +

EELFIRENMESH, BI0T!

nebula> :params;

- BEEESHY, BT

nebula> :params <param_name>;

- MEMEESEL, w<WT:

nebula> :param <param_name> =>;

SHPUTES

SHHSHITHIREILER, TTLUREN CSV XX, DOT XFE# Profile/Explain 4558,
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14.2.3 DfEHM

e

s XHREESFIEERT, B Linux &% wd ERBIER.
- RN T —REWETER

- DOT XHHHIRA B S HIFFTE GraphvizOnline MBIHR#ENL, £RATKBIRITIHRIE,

+ S CSV X HESIT:

nebula> :CSV <file_name.csv>;

+ S DOT XH#r <!

nebula> :dot <file_name.dot>;
il

nebula> :dot a.dot;
nebula> PROFILE FORMAT="dot" GO FROM "player100" OVER follow;

- S PROFILE/EXPLAIN R EIX A< T:

nebula> :profile <file_name>;
gE

nebula> :explain <file_name>;

e

HEEETF Studio REIEIE. CSV X, RAREESEEENMEEFIARM, SHlRLRHNXAXFABZETE GitHub issue. RIzHIRER

Tithl. EEERERKNAN.

il

nebula> :profile profile.log

nebula> PROFILE GO FROM "player102" OVER serve YIELD dst(edge);

nebula> :profile profile.dot

nebula> PROFILE FORMAT="dot" GO FROM "player102" OVER serve VIELD dst(edge);
nebula> :explain explain. log

nebula> EXPLAIN GO FROM "player102" OVER serve YIELD dst(edge);

DA R
MR EIBEZ A basketballplayer, 3¥40 Schema {5 BFIEUE(E S EMEREX show LEE,
IR IS ST :

nebula> :play basketballplayer
HEPITIER
BEEPITTF—ES NIR, AETENEIHITE, sh<uT:
nebula> :repeat N;

il
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https://dreampuf.github.io/GraphvizOnline/

14.2.3 DfEHM

nebula> :repeat 3;
nebula> GO FROM "player100" OVER follow YIELD dst(edge);

| "player101" |
| "player125" |

Got 2 rows (time spent 2602/3214 us)

Fri, 20 Aug 2021 06:36:05 UTC

| "player101" |
| "player125" |

Got 2 rows (time spent 583/849 us)

Fri, 20 Aug 2021 06:36:05 UTC

| "player101" |
| "player125" |

Got 2 rows (time spent 496/671 us)
Fri, 20 Aug 2021 06:36:05 UTC

Executed 3 times, (total time spent 3681/4734 us), (average time spent 1227/1578 us)

R
BEER N 0, HEFATFEEX Schema BR(EHR, FRERN Schema BRI LA, FTEET F—MOBEBABES IR, ST :

nebula> :sleep N;

7 -2
PR BILAER (EXIT 3 :QUIT M NebulaGraph W&, A5 ERER, NebulaGraph Console ZIFERARFES (1) HNEHS, HI80 quits
il

nebula> :QUIT;

Bye root!

REEH: 202568848
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14.3 NebulaGraph CPP

14.3 NebulaGraph CPP

B—ACHIBEMNEF G, FJLUEE. E12 NebulaGraph BI#IEE,

14.3.1 pidsu

BHRRERE C++ B GCC hRAE 4.8 KA Lo

14.3.2 FRAN R

14.3.3 %% NebulaGraph CPP

AN BBEIHRIFEFH LS NebulaGraph CPP,

AIRSRAE

- ESEWNRIZEINE, #HESR o

- BRE %% C++ B GCC RRASA: {10.1.0]9.3.0]9.2.0]9.1.0|8.3.0| 7.5.0| 7.1.0}, ¥fEEB R o
TR

1. 52f NebulaGraph CPP jRF3 24128,
(%) NRFEREIETh AR NebulaGraph CPP, BRI --branch I§EHD . FlINREE v3.8.0%FhkAS, BERITTHS:

$gitclone --branch release-3.8 https://github.com/vesoft-inc/nebula-cpp.git

c MRFEREHEARRE, BRITO TS TH naster 329D

$gitclone https://github.com/vesoft-inc/nebula-cpp.git

2. # NB R nebula-cpp.

$ cd nebula-cpp

3. BIEE R build H#EANZBER.

Smkdir build && cd bui ld

4. fFF CMake %A% makefile X4

e

BRINR LR A /usr/local/nebula , SNRFBEIEHERR, BEFHHLAILANISEL -DCMAKE_INSTALL_PREFIX=<installation_path> o

$ cmake -DCMAKE_BUILD_TYPE=Release ..

e

MR g+ RZHF C++11, JEARNNIEIN -DDISABLE_CXX11_ABI=ON o

5. 4%1% NebulaGraph CPP,
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https://github.com/vesoft-inc/nebula-cpp/tree/release-3.8
https://github.com/vesoft-inc/nebula-cpp/tree/release-3.8
https://github.com/vesoft-inc/nebula-cpp/blob/v3.8.0/third-party/install-third-party.sh

AT ELHMNRRRRE, AIAERIED -] HITHF. HITHE BN\ (\min(\text{CPUNZEL, \frac{A7F (GB)H2})\)o
$ make - j{N}
6. &% NebulaGraph CPP,

$ sudo make install

7. BRI,

$ sudo Ldconfig

14.3.4 %

¥ CPP XHH4mIZ AR AITXHRNR] . 3%F 3R LEL SessionExample.cpp A, N ERINRIEIE,

1. /8 BIEE SessionExample.cpp X150
2. REXM, oW

$ LIBRARY_PATH=<Library_folder_path>:SLIBRARY_PATH g++ -std=c++11 SessionExample.cpp -I<include_folder_path> - Lnebula_graph_client -o session_example

Library_folder_path : NebulaGraph BhZSEXHEMEERTE, ERIAJT /usr/local/nebula/Lib64 o
include_folder_path : NebulaGraph SkXH7ZEE&1E, ERIAS Jusr/local/nebula/include o

NI

$ LIBRARY_PATH=/usr/local/nebula/lib64: SLIBRARY_PATH g++ -std=c++11 SessionExample.cpp -I/usr/local/nebula/include - Lnebula_graph_client -o session_example

14.3.5 API 31y

REILEE CPP BRFIRIRMEHEFMEN S X,

14.3.6 #% /0L

14.3.4 (771

NebulaGraph CPP & F ittt Session Pool #1 Connection Pool Fi#h75 Ti%# NebulaGraph . f#F Connection Pool 2R F BT Session 3k

1o

+ Session Pool

FATHIEER o

+ Connection Pool

FATHIEER o

&EEH: 202588848
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https://github.com/vesoft-inc/nebula-cpp/blob/release-3.8/examples/SessionExample.cpp
https://vesoft-inc.github.io/nebula-cpp/release-3.8/annotated.html
https://github.com/vesoft-inc/nebula-cpp/blob/release-3.8/examples/SessionPoolExample.cpp
https://github.com/vesoft-inc/nebula-cpp/blob/release-3.8/examples/SessionExample.cpp

14.4 NebulaGraph Java

14.4 NebulaGraph Java

=—F Java BEME IR, AILUERE. B2 NebulaGraph BI#UERE.

14.4.1 Fids

BR%E Java, R4’ 8.0 Rl ko

14.4.2 FRAN RS

W

JI_ILJ o

14.4.3 %, NebulaGraph Java

(E%H) WMRFEEAETEMRAH NebulaGraph Java, JEERED --branch 3EE Do FIGNERA v3.8.0L A, BFHRITIN TS

$git clone --branch release-3.8 https://github.com/vesoft-inc/nebula-java.git

c MRFEREHEARRE, BRITO TS TH naster 320973

$gitclone https://github.com/vesoft-inc/nebula-java.git

14.4.4 5%

e

BW—MEARRER—IRIE, MREMEECRR—IRIE, SBRENE,

fEF3 IDEAZTAS A Maven IH, I5TE pon.xnl HFRANINTKH -

e

3.0.0-SNAPSHOT 9 BB Bt & hiids, BIRETFTEARMIAIRE, FEINEF release hivds S 1% 3.0.0-SNAPSHOT o

<dependency>
<groupId>com.vesoft</groupId>
<artifactId>client</artifactId>
<version>3.0.0-SNAPSHOT</version>
</dependency>

WNRTE T H B ERRIRARKR, F57E pon.xnl FFIMIMLTRE (release lRAEFFERM) -

<repositories>
<repository>
<id>snapshots</id>
<url>https://oss.sonatype.org/content/repositories/snapshots/</ur >
</repository>
</repositories>

WEREE Maven BIEIE, EF5) HITRE,

14.4.5 API 3T

REILAEE Java BFIHRENSHEN 5%,
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https://github.com/vesoft-inc/nebula-java/tree/release-3.8
https://github.com/vesoft-inc/nebula-java/tree/release-3.8
https://repo1.maven.org/maven2/com/vesoft/
https://vesoft-inc.github.io/nebula-java/release-3.8/annotated.html

14.4.6 10U

14.4.6 1005
NebulaGraph Java ¥ Fiftzf Connection Pool # Session Pool FfEAAT, A Connection Pool FE2AF BITEIE Session 3,

+ Session Pool

FATHIEER 0

+ Connection Pool

FATHIEER

o

14.4.7 Java tH5 %

UTHIFEENTX AR RN, WEARSSNIRF R,

REEH: 20258848
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https://github.com/vesoft-inc/nebula-java/blob/release-3.8/examples/src/main/java/com/vesoft/nebula/examples/GraphSessionPoolExample.java
https://github.com/vesoft-inc/nebula-java/blob/release-3.8/examples/src/main/java/com/vesoft/nebula/examples/GraphClientExample.java
https://github.com/nebula-contrib/nebula-jdbc
https://github.com/nebula-contrib/graph-ocean
https://gitee.com/flgitee/nebula-swagger-demo
https://github.com/nebula-contrib/ngbatis

14.5 NebulaGraph Python

14.5 NebulaGraph Python

— M Python BENEFim, AILUEE. EIE NebulaGraph BI#IREE.

14.5.1 FiR &M

B%% Python, k7 3.6 UL,

14.5.2 FRAN R
%JI_ILJ o

14.5.3 %%% NebulaGraph Python
pip %%

$pip install nebula3-python==<version>

SRR L

1. 52f# NebulaGraph Python JRF3 24128,
() NRFEREIETERAN NebulaGraph Python, JEERIEIN --branch I8EE Do HIINREE v3.8.0K kR4S, EHRITINTHS:

$ git clone --branch release-3.8 https://github.com/vesoft-inc/nebula-python.git

c MRFBEREHBEARRE, BRITN TS TH naster 929D

$ gitclone https://github.com/vesoft-inc/nebula-python.git

2. #NE* nebula-python,

$ cd nebula-python
T TEHRLTRE,

Spipinstall .

14.5.4 AP| 3[4

Rl EF Python B IHIR IR &L 7575,

14.5.5 #% /AR
NebulaGraph Python & izt Connection Pool #1 Session Pool F# A7, A Connection Pool FEMF BITEIE Session £,
+ Session Pool

HARGIESL 0

ERIRFIES L 0

+ Connection Pool

HATHIESR 0
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https://github.com/vesoft-inc/nebula-python/tree/release-3.8
https://github.com/vesoft-inc/nebula-python/tree/release-3.8
https://vesoft-inc.github.io/nebula-python/release-3.8/annotated.html
https://github.com/vesoft-inc/nebula-python/blob/release-3.8/example/SessinPoolExample.py
https://github.com/vesoft-inc/nebula-python/blob/release-3.8/README.md#example-of-using-session-pool
https://github.com/vesoft-inc/nebula-python/tree/release-3.8/example

14.5.5 LG

=&EEH: 202568H4H

- 585/771 - 2023 Vesoft Inc.



14.6 NebulaGraph Go

14.6 NebulaGraph Go

Z—M GoBEMEFin, AJLEE. B NebulaGraph BI3UEE.

14.6.1 RS

B%% Go, hiiAy 1.13 &Lk,

14.6.2 FRAN RS
%JI_ILJ o

14.6.3 ~#; NebulaGraph Go

(%) WRFETFHIEEMREH NebulaGraph Go, FEERED --branch EDZo FIINRE v3.8.0KL A, FHRITINTFaHR<S:

$git clone --branch release-3.8 https://github.com/vesoft-inc/nebula-go.git

- IRFELREREFLRRE, BFRITIU TS TH naster 73 ZAYFH:

$gitclone https://github.com/vesoft-inc/nebula-go.git

14.6.4 %2l fT
REREHHHTUT:
$ go get -u -v github. com/vesoft- inc/nebula-goe<tag>

tag : FBED o B4 master 5% release-3.8 o

14.6.5 API 3(HY

REILLEE Go BFIRRMHENEMAATREL,

14.6.6 %05
NebulaGraph Go & it Connection Pool # Session Pool B fEEA AT, A Connection Pool HEMAF BITEIE Session 3£fl,

+ Session Pool
FHREIES W o

ERREESL o

+ Connection Pool

FATHIESR it o

REEH: 202588848
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https://github.com/vesoft-inc/nebula-go/tree/release-3.8
https://github.com/vesoft-inc/nebula-go/tree/release-3.8
https://pkg.go.dev/github.com/vesoft-inc/nebula-go/v3@v3.8.0#section-documentation
https://github.com/vesoft-inc/nebula-go/blob/release-3.8/examples/session_pool_example/session_pool_example.go
https://github.com/vesoft-inc/nebula-go/blob/release-3.8/README.md#usage-example
https://github.com/vesoft-inc/nebula-go/blob/release-3.8/examples/basic_example/graph_client_basic_example.go
https://github.com/vesoft-inc/nebula-go/blob/release-3.8/examples/gorountines_example/graph_client_goroutines_example.go

14.7 X SRR % 7 o

14.7 %1 X DTk A & F i

fRATAMERH X AP A LN T Z A imEEMEE NebulaGraph E#HERE:

* NebulaGraph Rust
» NebulaGraph PHP
» NebulaGraph Node
» NebulaGraph .NET

REEH: 2025F8H4H
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https://github.com/vesoft-inc/nebula-rust
https://github.com/nebula-contrib/nebula-php
https://github.com/nebula-contrib/nebula-node
https://github.com/nebula-contrib/nebula-net

15. NebulaGraph Studio

15. NebulaGraph Studio

15.1 1A NebulaGraph Studio

15.1.1 fF/4+& NebulaGraph Studio

NebulaGraph Studio (f&#F Studio) R—FALUEE Web iARIHFREEISIRERMIC IR, BE
5 nGQL EWE—I4TUIRSS. AP A LUTE NebulaGraph GitHub € EREERINRE, #EE2L

AER, REWE. BUESA &

bre

BARPaLL EBIINEE. 1ALAR NebulaGraph IRThaEER AN MM TR, =i

BIEIfER 2 = L 1AE,

BATHRAS

FFPALUER RPM 8. DEB €. tar & Docker fR$3 R4EEPE Studio, TE Kubernetes S£85ERZHHER Helm REEPE Studio. FHEESE

[

JUERE A R INEEEAHER), 72 Studio FATRESZEIREl, FAER, 5% 0

P EIRE

Studio A A5 BEEIE NebulaGraph #5438, B&IUTINAE:

- £/ Schema EEIhiE, AFALUERERRETKRETE. Tag (1rE) . Edge Type (B%E) | R3IMNEIE, EEETENS ITERE, REL

= NebulaGraph .
- FEASAIEE, BIERNEE, AFEHESNSMBEHE, HEXNEEHIESAES.

- EREHIGThEE, AP AEILUGER nGQLIEARIE Schema, FHIEIEHRITIEMAEIRIF.

EHYR

MRBUTE—FR, #AJLUERA Studio:

- BEREEET NebulaGraph, #8EH GUI TRSIE Schema. S|AEIE. #1T nGQL BEIEF,

- MIFF#4% 3 nGQL (NebulaGraph Query Language) , BE2FRIJBAGSITIR, BAEMEMA GUI TEEEETRHNER,

SRIRIE

[E79 NebulaGraph BRIATBRSBRIE, FILABFARIUER root IKSTESERER Studio.

% NebulaGraph BE T &)%itE, BF REEFEREENHKSTZBER Studio, XF NebulaGraph WEAKIETHEE, 5F o
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https://github.com/vesoft-inc/nebula-studio
https://playground.nebula-graph.com.cn/explore
https://computenest.console.aliyun.com/user/cn-hangzhou/serviceInstanceCreate?ServiceId=service-39f4f251e9484369a778&ServiceVersion=20&isTrial=true

15.1.1 ff4s& NebulaGraph Studio

A HeA

e

Studio WA= & T IR T NebulaGraph W%, E@BAXBASRAZGBEIAN, AERBMNXRALN TR,

NebulaGraph kizs Studio R4

3.8.0 3.10.0. 3.9.x

3.6.0 3.8.0. 3.7.0

3.5.x 3.7.0

34.0~341 3.7.0¢ 3.6.0 3.5.1. 3.5.0

3.3.0 3.5.1 3.5.0

3.0.0~3.2x 3.4.1. 3.4.0

3.1.0 332

3.0.0 3.2.x

2.6.x 3.1.x

2.6.x 3.1.x

2.0&2.0.1 2.

1x 1.x
[N

Studio A FHEFLREH. BARILLEE Studio A E i HEERN RN,

BYZHIESE Studio f5, AP AUEREA LAREAFKE, BRd EMAE, &% Studio BIRREEHNA.

Nebula Studio | %= Schema th A wHa

= [ EHMAE
EE=E5IR
B &b
+ tigE=E
v3.3.0-beta

Partition Replica Atomic
FS B 5 Charset Collate Vid Type Group Comment BE
Number Factor Edge
. FIXED_ST
1 basketball... 10 1 utfg utf8_bin false _EMPTY_ Schema
RING(32)
2 hello_test 100 1 utfg utf8_bin INT64 false _EMPTY_
FIXED_ST
3 test 15 1 utfg utf8_bin false _EMPTY_
RING(30)
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15.1.1 ff4s& NebulaGraph Studio

=&EEH: 202568H4H
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15.1.2 {5 FH PR

AR EER Studio RIPRH.

ARG

Studio B#HIXZ1F x86_64 5214,

Bl L%
Studio EREIRMNZHF; EETRKE CSV XM, B, BEMXARNNRRENEFRZRE, MAZESEUSMEFERENE,

Al
BRI SHTE Ihla LU CSVRARLEWER, FHEMIMIEENSH.

nGQL FFF
BRIUFARSN, FAFEILTE 1T6Hl& EHITFE nGQL B4
* USE <space_name> . RBETE Space THIFIRHIEEFEETIE, FREETXMEMEZFETEL

- I=Hla EEA nGQLIEAY, AP RIEEEIERTT, TREERMRITN.

PNE S F

BIUERRNhRAH Chrome iAid Studio, ZNEHMFXERRENRE R BEHE,

15.1.2 FEAIBR ]

&EEH: 202588848
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15.2 5 S

15.2.1#F% Studio

XX/ TBUAEA#ET RPM. DEB. tar £2#1 Docker ZBZ Studioo

RPM #% Studio
Cllfi==ts
7£8F2E RPM R Studio Z &1, APBEEMIAUTER:
* NebulaGraph [RBEZREEH BN, FHER, &F o

« {EAM Linux &1ThRA CentOS , BRE (sof,

BRI E R S Ao

wAs EA
7001 Studio 2t web BRSER.

gkt
LA

LiREFREEFEH TH RPM 8, BIGERENRAE. HATREHENT:

TR oozl iEF NebulaGraph higzs

master
2. {EF8 sudo rpm -i <rpm_name> %% RPM &,
540, %% Studio 3.10.0 iRAFEITITU TS, BRAIARIEEEREZN Jusr/local/nebula-graph-studio :
$ sudo rpn - i nebula-graph-studio-3.10.0.x86_64.rpn
WEI LA I T e S REEFIEERF:
§$ sudo rpm - i nebula-graph-studio-3.10.0.x86_64.rpm --prefix=<path>
YREREILTEEH, &K PRM AR Studio EERINER.

Start installing NebulaGraph Studio now. ..
NebulaGraph Studio has been installed.
NebulaGraph Studio started automatically.

3. BEIRINGE, TEXMEESIAEAZEIN http://<ip address>:7001 o
MRENLREOFREBIUTERARE, RAEEMINEEHB 5N Studio,
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https://oss-cdn.nebula-graph.com.cn/nebula-graph-studio/3.10.0/nebula-graph-studio-3.10.0.x86_64.rpm
https://oss-cdn.nebula-graph.com.cn/nebula-graph-studio/3.10.0/nebula-graph-studio-3.10.0.x86_64.rpm.sha256

15.2.1 #% Studio

NebulaGraph Studio
FoE ¥R

FERRER B AR S >

© 9669

B

WRA: v3.10.0 @Fx v

EER

P RILUER AT < £ Studio.

$ sudo rpm -e nebula-graph-studio-3.10.0.x86_64

HEREELTERM, &5 PRM AR Studio B&EEH,
NebulaGraph Studio renoved, bye-
S LB
MREREIREFEDNBIANHEFTEFoBMHELRS, BEAUTHS:
- FRIEERS

$ bash /usr/local/nebula-graph-studio/scripts/rpm/start.sh

© FEpFEIEARSS

$ bash /usr/local/nebula-graph-studio/scripts/rpm/stop.sh

R BEHARSHHBEIREE ERROR: bind EADDRINUSE 0.0.0.0:7001 , FAFEILUEE U Tan$&EERO 7001 EFH S A

$ Lsof -i:7001

MRHOWER, BXEERZEOLHE, BAPELUEN studio EEERMNERNRD, HEHBGIERS.
//fER& studio IRSBEE, ELESIFRAIARETE S /usr/local/nebula-graph-studio” o
$vi etc/studio-api.yaml

/MEREHROS, BRER— IR ARENE,
Port: 7001

//ERRS

$ systemctl restart nebula-graph-studio.service
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DEB 7% Studio
HiFEA 1
5@t DEB ZE X Studio Zal, APEBHIAUTES:
+ NebulaGraph [REBEEHEHBR. FMER, &% NebulaGraph =,

« fEA Linux £1ThRJ9 Ubuntu,

+ BERUATFIRORE S Ao
HAs WiEA
7001 Studio #2189 web ARSS

« HIRARGHRTELE Jusr/Lib/systend/systen BR. IE&BIZER, EFoolE,

5
1L RIBRERZFH T DEB &, BIGAERMRAE, BH THEENT:
TRE oozl
nebula-graph-studio-3.10.0.x86_64.deb nebula-graph-studio-3.10.0.x86_64.deb.sha256

2. sudo dpkg -i <deb_name> En<> &% DEB €2,
f5lan, % Studio 3.10.0 IRAFZETITUTHL:

§ sudo dpkg - i nebula-graph-studio-3.10.0.x86_64.deb

3. BoIRRINE, TENSEESUEA=5N http://<ip address>:7001 o
MRENLREOFREBIUTERARE, RAEEMINEEH B Studio,

L

FAFRTLAfER AT Y8R < 8L Studioo

-594/771 -

15.2.1 &% Studio

3&HF NebulaGraph hfizzs

master

NebulaGraph Studio

T EXYERE
SR>

© 9669

BRA: v3.10.0 @ % v
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15.2.1 &% Studio

$ sudo dpkg -r nebula-graph-studio

tar #0%E Studio
EiE s
TEERE tar BLEM Studio /1, BREEMHIAUTEER:

+ NebulaGraph fREBEEEBEHBE. FMES, BF NebulaGraph Z450%,

+ BRUTHOARK S,
wmHS iRA
7001 Studio #2897 web RS
THE
1LRIBZE TH tar 8, BIGEERNARES.
RER Studio R4S i&F3 NebulaGraph higzs
nebula-graph-studio-3.10.0.x86_64.tar.gz 3.10.0 master
2. fRIE tar &

tar -xvf nebula-graph-studio-3.10.0.x86_64.tar.gz

3. %82 nebula-graph-studio F Bzl

$ cd nebula-graph-studio
$ . /server

4. BEIRTNE, TENSS2sIEF=5N http://<ip address>:7001 o
MRENLREOFEBIUTERRA, RAEEMNEEHB N Studio,

NebulaGraph Studio

ECE ¥R

BRI R AR S >

© 9669

[

BRA: v3.10.0 @ X% v

2023 Vesoft Inc.
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https://docs-cdn.nebula-graph.com.cn/figures/std_login_230912_cn.png
https://docs-cdn.nebula-graph.com.cn/figures/std_login_230912_cn.png

15.2.1 #%& Studio

{51k AR S5

BRPALERAE kill <pid> FIANRRIERS:

$ kill $(Lsof -t -i :7001) # stop nebula-graph-studio

Docker %% Studio
Glfie=Es
7£EBE Docker iR Studio Z#l, AFHREMINUTES:
- NebulaGraph RSEZIEH B, H#HAER, &% o
- 7EBPHIETT Docker R Studio F#128_E & HE 5N Docker Compose, FHEEEE o
- BRI ORE S Ao
i mEsy EA

7001 Studio 2RI web BRSS

(FI3%E) TERERFEM Docker Hub $1BY Docker $RGRVEE RTRELLIRIE, AP RILUER registry-nirrors SEECEMEFR. B0, WNREEH
Docker FEIXEHHEE. MBREMPERRAZNGG, WRIATRHRINEE registry-nirrors SK:

{

"registry-mirrors": [
"https://registry.docker-cn.com",
"http://hub-mirror.c.163.com",
"https://docker.mirrors.ustc.edu.cn"
]

}

Fo B R BR R 5 /A FIRER G/ Docker Desktop M. #AEEESE o
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https://docs.docker.com/compose/install/
https://docs.docker.com/engine/reference/commandline/dockerd/#daemon-configuration-file

15.2.1 &% Studio

BIESR

ERSITIAERRUTSERRETmS, BEHBE) Docker iR Studio, XEFATA NebulaGraph kizads/3 master B#EHITER:

1. T Studio BIEBERLE XM

REG 1ER NebulaGraph hizzs
nebula-graph-studio-3.10.0.tar.gz master

2. BU# nebula-graph-studio-3.10.0 BR, HELEEREEERH,

mkdir nebula-graph-studio-3.10.0 && tar -zxvf nebula-graph-studio-3.10.0.tar.gz -C nebula-graph-studio-3.10.0
3. fRIES#HN nebula-graph-studio-3.10.0 B R,
cd nebula-graph-studio-3.10.0

4. Hi[BY Studio B9 Docker 5o
docker-conpose pull
5. WEH B Studio BRS. HHA, -d RREEEEBITRSSEE.
docker-conpose up -d
YREREILTESEY, RR Docker kit Studio B&RINEE.

Creating docker_web_1 ... done

6. BEIAINGE, TENILISSHIUEAZIAN http://<ip address>:7001 o

e

7£3517 Docker ki Studio B9#N28 £, AFRAILUETT ifconfig S&E ipconfig IREXZASA IP #hhit, WNRFERAXEH2RAIA Studio, AILATENISTSMU= RN
http://localhost:7001 o

REN R REOFEEIUTERRE, ZrEERNEBEHBE Studio.

NebulaGraph Studio
fo & iR

TSR B RAA S A->

© 9669

[

hRA: v3.10.0 @ #x v
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Helm #%€ Studio
FNFNBUATE Kubernetes £ Helm E3ZEH B 5 Studio.
FlESdas

L% Studio 71, AAREREUTREHBRTERAAERE:

i IRAER
>=1.14
>=3.2.0

RS

1. 52 Studio BYRMADEIEH.

$gitclone https://github.com/vesoft-inc/nebula-studio.git

2. # N nebula-studio B o

$ cd nebula-studio

3. BHHZE Helm Chart, #8859 ny-studio o

15.2.1 #8% Studio

$ helmupgrade --install my-studio --set service. type=NodePort --set service.port=30070 deployment/hem

Helm Chart BEEBES¥05BHT,
28 BIANME
replicaCount 0

image.nebulaStudio.name vesoft/nebula-graph-studio

image.nebulaStudio.version v3.10.0
service.type ClusterlP
service.port 7001
service.nodePort 32701
resources.nebulaStudio {1
persistent.storageClassName "
persistent.size 5Gi

4. BohRRINE, TENUEESHIER=N http://<node_address>:30070 o YNREN M HEOTREEEIUTERRE, RTEBEMINIBEHBEN Studio.

BP0

Deployment Y1 A#,

nebula-graph-studio $E&HY & ML,

nebula-graph-studio BIARZS,

BRSSEEY, #7179 NodePort , ClusterIP 3 LoadBalancer EFRZ—,
nebula-graph-studio f web fRSZ 9%,

Kubernetes S£8£5M2BiA1A] nebula-studio AIRIK O,
nebula-studio RYZIRFRH/IEK,

storageClass &, MRTIEEMFERRIAE

FRERAR
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https://helm.sh

15.2.1 #% Studio

NebulaGraph Studio

FEXUERE
SRR AR

© 9669

B

WRA: v3.10.0 @Fx v

EER

Shelmuninstallmy-studio

JREHRE
B Studio ERFEG, AP FEEER NebulaGraph . FER, & o

REEH: 202568848
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15.2.2 yEEEIEZE

15.2.2 AR E

ERINEEH Studio f5, AP EEACEEE NebulaGraph , X EEHIR Studio g01a%E#E NebulaGraph o

[HEZS es
fEi%E#E NebulaGraph $uERERT, AP EERHIAUTES:
- Studio B&EDh. ¥MAEESE 0
* NebulaGraph #9 Graph RSz IP stk AR ARSSFRARIR Do ZRINIROH 9669 o

- NebulaGraph BRKSEL, BIEHAFBMED,
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15.2.2 EEERE

BIESR

LU i% % NebulaGraph :

1. T B 28 hBEA= 4N http://<ip_address>:7001 o
ENRBEOFEIUTERABRTEERINIEEHZET Studio.

NebulaGraph Studio
B EHURERE

EIIR RS>

© 9669

B

BRA: v3.10.0 @ % v

2.7£ Studio B FB#ERE BE L, WAMUTEER:

+ Graphd IP 3thfit: 1ES NebulaGraph 89 Graph BRS3Z#/L IP ik, 5140 192.168.10.100 o

e

- B NebulaGraph 5 Studio SiZBZER—&W288 L, AR EKUIUES XEVESHZAWY IP #ililk, MAZ 127.0.0.1 3FE localhost o
- EFRRETUEES — 1 NebulaGraph BY, 2B ZIBFENNAIE. NRFZREERZ NebulaGraph, FJLARERINISE2EHETREKZN.

+ Port: Graphd BRZEVIEO. FAIAJT 9669 o

- PR M Z83: RIE NebulaGraph B IIEIR BES ERKSH,

- MREKBAFHIIE, FTLURSEBIAAFE root MEEED.

- MRERASMIIE, BERIEKSER, APREEUGOD RGBSR, HBIUAT root RIZAIZER nebula o
- MREBASMHIIE, BNXEETAENAFRHIRT AR, TRAGNAFEHAECHNKSNEBESR,

.EARER, R EE R,

e

—RERSIERS 30 8. WREBE 30 DHRARIE, B, BRREERERIERE,

BRERRETVEN, RIEEARERTEXIE, HEFEM THASAN LIRS,
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15.2.2 EEERE

REBRILENGEN, BE ®o

JEBHRE
FXThiE#E NebulaGraph /5, FAPRILARATILTEE:

- EREHISEE Schema TUEEE Schema.
- HIES AR,

- 71 12618 TTE LHIT nGQL BAEIAEIE,

+ £ Schema EEITTEER X%t Schema,

e

MK S B RIRE 7 BERITHIEEARF, IFIRS I = /e,

% [l‘

MRFEEHERE NebulaGraph, ATUEHEEHMAIEHIRE.
EREELAREAP KGR, BE EH.

REEH: 20258848
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15.3 Pl FF1h

15.3 fRE#E T4

15.3.1 ¥4 Schema
7E{EF Studio Z &1, AP EBSLIEE NebulaGraph FIERIMK Schema (1) .
Schema ELEBEUTER:
- Tag, UUKEH Tag ME%.
- Edgetype, UX&E# Edge type BB,

P BT # NebulaGraph REIEERE basketballplayer , ASCREEIZRGIHBAIEIIL] Schema,

TRIET Schema BX,
B3l BTR BlE (BuEED) BiEA
Tag player - name (string) RIAHKRo
-age (int)
Tag team - name (string) REKPAo
Edge type serve - start_year (int) RRIKRAMITHO
- end_year (int) ZATHBEKRAERABR REER, FEEMEKREIEKRA.
Edge type follow - degree (int) FRRIKGRITT Ao

ZATARADIRGRBRRIER, HREM—PIRREIS— MK,

TEIRBERGIS player #E5 team EmZ @Ak EXFR (serve/follow) o

serve
start_year:2009
end_year:2010

NAME:Danny Green

serve
start_year:2010
end_year:2018

NAME:Cavaliers

follow
degree:70

NAME:Spurs

NAME:Tim Duncan

serve
start_year:1997
end year:2016

&GS 202568848
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15.3.2 fil# Schema

15.3.2 fij## Schema

£ NebulaGraph #1, FIFP&ASEH Schema, FeEmMEFATNREIEFOEE. AR NebulaGraph FY#ZH| &8¢ Schema ZhaEdlz2

Schema,

e

- FPEILAERA nebula-console i Schema, #I1EEM ol
- PR LUER Schema EETIEEEAZ L&t Schema, ¥1EE MR o

[k es
7£ Studio £BI% Schema Z#i, AFRRERINATER:
+ Studio B&%EZZI NebulaGraph $iEE,
- JKS#3%8 GOD. ADMIN 5 DBAMR. FHMES, % o
- B&#MK Schema HEXR,

- BEeIEETE,

e

FRHIELZEIRETE. WMRWSIHE GOD IR, WAILIE £HlEG 5 Schema LEIE—E=(El,

f#M Schema &HIhEENIE Schema

BT S BMER Schema EEINEESIE Schema:
1. B Tag. #4EE, &% o
2. 83 Edge type. #4HEE, BF o
{FA¥EH G018 Schema

1. ETRSMEER, A FHa g,
2. 7 &7 Space FIEEFE—IET(E], EARRFIF, 1EHF basketballplayer,
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15.3.2 fij## Schema

Nebula Studio 1= Schema SN

basketballplayer v]®

Nebula Console

1 SHOW SPACES;

JEBRITH, KRRMAUTIER, HRERNNIETIR,
// BlE Tag player, #A& 2 NEH

CREATE TAG player(name string, age int);

/] tUEE Tag team, HE 1 NEM
CREATE TAG team(name string);

// Bli Edge type follow, A& 1 M@t
CREATE EDGE follow(degree int);

// Bl Edge type serve, HHE 2 NEH
CREATE EDGE serve(start_year int, end_year int);

ZEit, BRBE&REM T Schema 8, AP ALUSITUTEAZESE Tag 5 Edge type WENZTIEH. T,

// FIHHRIEZEEFPAE Tag
SHOW TAGS;

// FIH BBz RS Edge type
SHOW EDGES;

/] BEEE Tag 1 Edge type WEHEEIEH
DESCRIBE TAG player;

DESCRIBE TAG team;

DESCRIBE EDGE follow;

DESCRIBE EDGE serve;

R

832 Schema &, BAFPRUFA o

&EEH: 202588848
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SANHEZH, BEWIAUTER:
+ NebulaGraph 2B £ 8I# Schema,
+ CSV X /& Schema EXR,

- IKS#%E GOD. ADMIN 5% DBA#X[R. ¥IEEMN

AH

HEINESHMIZE, BHEFA.

BIESR

SANBIETESN 2D, MEBEERMLIZSNES, BETREEFEANSA,

15.3.3 S AKRE

e

SNESEZFFAI SN, &IEERN Beta ThEE, EANTEE BRBEMNEAREE.

BRI

ENEA L AREREER, RERERFEREAXZE. HEI%EF 3 MEENEER.

HEIRER A

ofFfE ANTTEREEN CSV XHH3RIR, R3ZHFRA Amazon S3EOMN MRS,

SFTP RN SFTP 1E7 CSV XXH3KRo

I EARAH CSV 3, XHA/NREERBID 200 MB, BidPREIFIS BN EL A5 A EHRRF,

e

- EfEH CSV XY, —RAEJLUERZ D CSV X,
- BIERAIE, PIUERE LS REHIERERE, MRNENAEEREEENMIERIFE, BrUREIMFRSER

BIESAES

LANEAL LARERSNES, TRINTIRE:
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ARWE U BaESNER, TEHRHIEESH exanple.yanl , BEEB ELEFEEXH. BBEANS NebulaGraph Importer KEHEREL,

- BTiE: FESABIENE=EEMT,

- ESEIR: FIABTHER, FTLMER.

- BEEHERE (A% . IUBEEXGEEHAH. #HAEE, JEURK, EEHABHSNFHLE.

o REMRE:

a. BEHRIN Tag, ARTE T HIIGHIIRERIERE Tag,

b. RERNSAXY, EXHREEFHBREENXHRE, HIABTESANXYE, ARRERI.
c. EFMBTIHIEEXHHN D RHMESEHERL, ARREHIA

d. 72VID 579 VID i FM T, ZFEHEFESFIEH A VID, WBEILI VID HRINATERES.

e. EBMEERABMEERM NG, IFAILA NLL SIZE T DEFAULT BB, AT UARIEEX AT,
f.EE 2~ 5 FBRRPE 1 Fhik Tag EIEXHLBIN.

g EE 1~ 6 FPERBFBRESAN Tag HKIELHS AN

« KER: 5REATERIZIFERD

15.3.3 S AEURE

& ESE / BIRSANES

) * ESBM
basketballplayer task-1694503924795
v BRIFESKE
* RERPREE * KERL

*X{Fi/:  player.csv X

S{$R&1Z:  /player.csv

> *VID%l: Column0 ®
- 4:3 SYRIFUHR £S5

name Column 1 string

age Column 2 int

+ RMSAXMF
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. MFRESFRIE

Al A

e

SANESHITRRE, BTFINEHIERSERSA, EEEESANANESREHITES, T8, MARTMABER. RSP, REFR.

LENEAELARTAISN, THRIOTRE:
© X EERFEHT A SANXMF. YRCHAMBENINGHFME R, SRABER—ITFUXARE R XHEFENAXEX
- SANETE: FRAKENETE,. B=ER Schema FEEFILI2F.
- S NGQL X B2 S ngql XHMEE, BELHER.
- MINERT: ATLAMIINEMR TRIESEES N RTIBERRZMSNERIERE,
{RATATEECE P ERM Al S NEXE L S,
2. ZRER, BET—Y, WIAGSANXGERR AIURL, ARREHSA.

SANESEIEE, IUESASERENEESANESHHE, XFHEFEAE. THES. ENSA. NRESFERE

IR

SEREIESNG, AP i

REEH: 202568848
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15.3.4 #H1 & S

ISR Studio KHEFIE FRE.

AH
EMBSAM=E, BEHEEHE.
TE 4R

® Studio

& NebulaGraph 12#]&

T= Schema ¢S\ @ B EHE
demo_basketballplayer e v

Explain MATCH (v: {name:"Tim Duncan"})-[e:

9+ Schema &

{degree:95}]->(v2) RETURN e;

e $ Explain MATCH (v:player{name:"Tim Duncan'})-[e:follow{degree:95}]->(v2) RETURN e;

iz2)
@ =g id name dependencies
®,2
TR
8 Project 4

HATRSEEE O (s)

profiling data

[demo_basketballplayer]> MATCH (v:player{name:"Tim Duncan"})-[e:follow{degree:95}]->(v2) RETURN e;

[follow "player100™->'player101° @0 {degree: 95)]
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15.3.4 =l G 5 A

588
BREZER Schema,

IEFEHIT nGQL BIEITEl, RZIFIEEHIAIMIT USE <space_name> IBAILJIRE =8,
ﬁfﬁﬁ B, BRFWESR, REEP—ME, ZEaOsBMmANINEF,

L
R C %, FEABTERIIRE, REEF—MNEM, BANETRBEMRANLEM. JIRERMHRE
15 RIBAIEITIER. ERNERBN / AT UREEZERH EETED.

=i ﬁ 5, BTRNMEFEZLBANAR,

EMNEFREA nGQLIEAE, K& ’ RARFHRETTIED.

BN nGQLBAIMKIH, IEAISRYE Schema HFFRRTAREA®. ZFADHE, FTLUREE Schema R&E
W Tag 503 Edge typeo FILARIBRIAS MEMIZRINFHIT, BEZEL ; 2R. AILA / FIER. <iF
MEREIEDREAR, ARRITEY. EF). BITFERE

i v#&%ﬂﬂﬁﬁﬁ%ﬁi)‘(%ﬁ, BFEHLER. FHERATR o
BT nGQL BRI, XEETREDBITRS. MREBQETMRY, BEOUEREET. MREFDETRK, B
TEET.

ﬁﬂiﬁ 7, RKEOEAEXS, BERREEDZREUIERRT,
BT nGQL BARELERSG, BRELERARKLAN, R & REAENRERBLERLL CSV XM S . 1)

REITALEN, </E U RHRNREREERIA CSV XHEE PNG BB S Ho

i N 250, PRI nGQL IEALREIRIL R,

=i x 5, KAS nGQL IBEAREIREAR,
EEREPEREONIEITER.

BRHITIR. SNRMITHIRZ EXPLAIN TY PROFILE iBA), BOSMUAIMUERXEIHITITE. NAEFEHRITITINE
S0 R,

ETEAETER. MREREETENRLERS, BORUAINAEA2ILERINGR. "EHH < #
H, BRASIEH SR,

FARAILMBIFNR, BEAESHIRA nGQL TFiEA, HXIF—RESH nGQLIFDRMNEF. FHNFE
BE EREMBAZIE. A5 MBFREN, SFHFEZE Schema EERLREARIMEES
RE, HIREERS, FXtext2matchBFIIRE@RAENENE, TRRERTIGABAESEIRN
nGQL EiiEM.

Studio AIUBREABVITIHR, FREREAMN T,
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15.3.4 =l & 5

|s PROFILE MATCH (v:player)-[e:follow{degree:95)]->(v2) RETURN &; |o

et ® Traverse
® IndexScan
d’b AppendVertices
f2krnag’l | ® Dedup
® Start
@ Project

300wz

IndexScan

Profiling data

"exec": "793(us)",
"host": "192.168.8.111:97
"storage_detail": {

execTime: [
resp(0]: {
}
}
rows: 81
totalTime: 138
version: [
rank: 1

Operator info

"IndexEdgeScanNode (Inde:
"IndexProjectionNode(pri

total": "1292(us)"

6

outputVar: {
“colNames": [
9 Ti . _vid'
niTREEE 0 (s) |@ O[]
Fs B
1 EXPLAIN B PROFILE i&4]o
2 PATIH RIS RV B FHIRIBHITHEHF. ENFI=NEFIIREARLE. BLeN&Ee, fSEEFIUEREPRITREFHN

WEBEFHBRTEFES. AR PROFILEFEDSEMNITIER, FIUEEREISGRFENHHF. el A2RITIEE, MEREFR
EN RV i=|Sibe S Ty YSEA NN

HBHFERS, Select. Loop. PassThrough F Start EFEIRIELE, FikBREIE

4 BFFMSE. 99 Profiling data # Operator info FEBSY. Profiling data BREFRUMEEEIE, SIRIEWNEIMVEIBRITEL. BT

3 BFHITHR. BMEFHRSETZEFNNS.
TRERTH, THREZ, k. BFEFRERNEREFNTMAER.
BY. SFEEE, operator info BB FHIEMKREEE,
5 WA N\RE, T UEFEEREFRITHIE
6 BN,
7 2RETRICESR.
XFEFMRAURUAABUARIEIEL, ATSE RTINS,

REEH: 20258848
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15.3.5 & Schema

HRIEEZ31A]
Studio %#%% NebulaGraph /&, AP EIMEIEIMIBREZTE, AP aILER 15518 3%& Schema BRIEEITIE, AR Schema 1&1EE
=iale

RS

BREE=EZE, BRRERFRUTES:

- Studio BE&&#E| NebulaGraph .

- HEIERMKS AT R SRIRE AR, BN

+ 3N NebulaGraph KRB EHIIE, AR UBIAEFRE user KWSTIERZREER.
+ 3N NebulaGraph EFBEBRIE, AP root kS REBBER,

ulfe e

CETRESMIZE, M Schema I,

EETEGIRLE, R+ BB TIE R, TRMUTEE:

© BIR: IEEBESERM, REIFIREN basketballplayer o FASEHNETERMES.

- vid type: EZEFEID (VID) AUEKIERE!, ALEEANEKFRIER FIXED_STRING(<N>) 3§ INT64 , —BENXTEER. ARHIEEH FIXED_STRING(32) o ¥
MER, BF VDo

- R ETERER, AN 256 F. FATHER, ARGHEERN Statistics of basketball players o

- ALESE: DBIEE partition_nun. replica_factor BY{E, EARGIR, HNSHIIEER 100, 1. HHER, &5 o

£ WRZBY nGQL B4 Eik £, AFRERT LRIGEWNE nGQL B4, INTFIR:

N =

CREATE SPACE basketballplayer (partition_num = 100, replica_factor = 1, vid_type = FIXED_STRING(32)) COMMENT = "Statistics of basketball players"

3. EEMINEIRE, Rt &, MRTELEE BEEylE, mEYERDETNEZNETEEE, RTEZEEIZMD.

Nebula Studio = fzschema & 5\ E&EHA 0O © © @

& ETESIE / flREEE

* B * Vid Type
basketballplayer FIXED_STRING 32
iz

Statistics of basketball players

Partition_num: Replica_factor:

100 1

v 3RIAINGQLIES)

| CREATE SPACE “basketballplayer® (partition_num = 100, replica_ factor = 1, vid_type = FIXED_STRING(32)) COMMENT = "Statistics of bas
ketball players"
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TR P 25 ]

MERrE =B SRR RRFTEHE, ERREVEBIENRS (O EERE,

1L ETERSAU=2, = Schema R&.
2. EE=EPIRE, HREIFTERMGFOETE, HEIRF T, &3 BEFE=E.

Nebula Studio | %z Schema ®SA BE#HA O & 0 g
E=EZ=R
+ elEE=E
Partition Replica . Atomic
Fs B N - Charset Collate Vid Type Edge Group Comment B

FIXED_ST
1 basketball.. . 10 1 utf8 utf8_bin false _EMPTY_ Schema
RING(32)

BIFREZIE

2 hello_test 100 1 utfg utf8_bin INT64 false _EMPTY_ Schema EEEE

. FIXED_ST
3 test 15 1 utfg utf8_bin false _EMPTY_ Schema
RING(30)

3. T BIHEER R ko
JREHRIE
E=EeEmIE, AARUFREIESES Schema, B!

- #21ETag
+ 121F Edge type
. 1BRERS|

=&EEH: 202568848
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B Tag (HRE)

15.3.5 &# Schema

£ NebulaGraph HEIZE=EE, BREEEIE Tag (REE) . BFAILUEREER 268 5% Schema EIENAEIR(F Tag. X {XiiERNAIGER

Schema BEIEINEEIR(E Tago
il
7£ Studio Li1F Tag 20, AP AIALATER:

- Studio B£&1%#E NebulaGraph o
- EZRIBARE,
- LYFIBERMKSIAE GOD. ADMIN 5i& DBA IR,

il TAG

1 AT FAA=, = Schema B,

2.7 E=EFR B, HEETE, REETERRHET B FFRE Schema,
3.7 HAiETE ERINETEIRMR. A BaLOEE e E = E R AR E =E,
4. REATE E, Hed+ e R,

5.7 SUEARE E £, FeRMTIRE:!

a. BF: WA Tag B ZRBIFFR, N playero
b. iR (AJi%) @ BN Tag &,
C EXEM (FiR) . MR Tag TEREM, S+ FNBEYE, FI—1 21 E%:
- WNBERZT,
- EEEIERE,
- EEREATEE,
(FJ3%) MNBRINME,
(FIi%) WNEMEET.

dIREBTTL (fi&ERdE) (AE) : Tag RIREBZRSIEY, AP AILUKE TTL, AEIRETTL (fF7ERdiE) , 38 TTL_coL #1 TTL_DURATION (EAfi: #) . ¥iE

5% 0

6. TMIRESS, £ MEHINGQLIER Eik, AFEEEES LREESFNE nGQL 5.

-614/771 -

2023 Vesoft Inc.



15.3.5 &# Schema

Nebula Studio = %= Schema & SA ZHa

& BZEFIR / 55K / ﬁugﬁﬁ HHIEZ=[E): basketballplayer v
* 2 F::p
player
EXEE
+ RhmiE
*BIER * BERE AFEE ERIAME fad
age int b3
name fixed_string 64 b3

RETTL (FFiERE)

TTL_COL TTL_DURATION

v XRIHINGQLIEE

1 CREATE tag “player” (“age™ int NULL , "name” fixed string(64) NULL )

S

T.HWIAETIRE, R el &,

YR Tag GUEEARTH, 15% ERSERXD Tag WEMTIR.

BN TAG

1. ETESMAIZA, =i Schema I,
2. 15 BIEEGIR h, REE=E, SRERTERRREE RSP RE Schema,
3.7 HeiE=E EMIARTERR. AP B LR IERE T E R FRRE = El,

. 2

R RE E, REFRENRE Tag, HE BRED, <E Elt7o
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5 TE 48 TUE, AP RILUEELUTRME:

- MRBEHIER: 1T #R BN=E HE, BRESE B

- MRBEHER: 7 EXEYE X, RIFBEHRNEY, TANSE FiE, BERE Wik

- MREMRRENE: £ ENEE X, RIFEMROEYE, EENSE kR, RESE ik

- MREFMBYE: £ ENEE X, S&+FNEYE, REBMES, =& Wik ¥MRESELE Tag,

- MRBEHRTTLER: EIRETILXE, S& &8, BESE Wil #ESE 1L

- MREMBRELEBEN TTLES: Fi88 TTLXE, BUHEEIREBTTL (FEE) , AERE BT,

c MREEETTLER: FIRE TTILXE, Gk IRETTL (FERE) , &5 1TL_coL # TTL_DURATION (Bfi: #) , =i Mk HESZ TTL I,

e

TTL SR3IMHER, FHESE 175,

HEx TAG

MRS Tag BISEHAIA 0, ERFREVEIEINR S (H BEME,

1. ETRESA=ZA, =iE Schema %,
2.1 BI=EGIR h, REE=E, SRERTERRREE IR JIF ST Schema,
3.1 YeiE=iE EMIAESEIRR. AP OSSR E T R IRHIEE = e,

4, o
=i NE, KREFEMPRE Tag, HE BRIESIF, S& @ E#Fo
5. A IHEER S T iAo
R

Tag SIEMING, APAELE ITHE EEFRARKE, HEER SN MEEERARTE,

REEH: 202568848
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#{/F Edge type

£ NebulaGraph FelEE =G, B A8EEELE Edge type (A£E) . AR AILUEERER 1518 & Schema 121E Edge type. A3{XiHERYN
fal{E A Schema #1F Edge type,

Ellfi== s
7£ Studio £124F Edge type Z /i, AP MXIHIAUTES:
- Studio B4&% % NebulaGraph .
- B=EEE0E,
- HEiERMNWSHHE GOD. ADMIN =& DBA BIRIR,

plfesub il

ETRERSAEH, = Schema T1%,

R ETEFR S, RIETE, fEETEBEEE B IR RE Schema,

T HRiE=EE B AEZEE M. APt e SR ETE R R RE T,

R BB TE, Had+ el &,

RN TTE L, ERUTIRE:

LB K Edge type BFF. ARHIH, N serveo

R (FNE) - HI Edge type B9EE,

CEXEM (FIE) R Edge type FERM, RE + FMBEY, FI—ITEZ N EM:

© BNEMER .
- HEREESEEL,
- ERREBATTE.

(A1) WINERIAMES
(FIi%) WNEMEE.

VRETTL (IF7ERTE)  (FIiE) © Edge type RIGERSIEY, BFAILUSE TTL, DIZETTL (TZ/ERY(E]) , i&E T7L_coL F1 TTL_DURATION (BAi:
) . #ESE 0
CERIRERE, 7 WA nGQL B miRk L, AFEEERS ERREZFMNE nGQL B4,
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Nebula Studio | t:Schema & 5 #HE OO © O R
& [EZ=[E)5E / basketballplayer 250713 / Bl@inSER YEIEZE:  basketballplayer v
* B 7y

serve
EXEYE
+
*BHBM * HERE A= ERIAME iy
start_year int 73
end_year int 73
teamID string BRR
playeriD string R
RETTL (FERE)
TTL_COL TTL_DURATION
v SJRIFINGQLIES)
1 CREATE edge “serve” ( start year™ int NULL , “end year™ int NULL , “teamID” string NULL , “playerID” string NULL )
BH 82

[«

T.HWIAETIRE, R e &,

R Edge Type BIEMIN, BT RS ERX1 Edge type HIEMTIFR.
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- MREBEHEN: T EXEYE X, RIFTEEHNEY, TENSE FE, BERE ik
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TTL SZ5IH9HEFRE, HEEL 170

ftiF% EDGE TYPE
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fER Edge type BIFEHIAZ 10, EMBREEIRIIRS 1 TEME.

1. ETRESA=H, =& Schema 1%,
2.1 BIEEGIR b, REE=E, SERTEBFREE IE1E FIP ST Schema,
3.1 YeiE=E BEMIAESEIRR. AW OB SR E S 8B FRiRE =S e,

4. ]
AiEhRE R, HEFEEHM Edge type, HIE BIETIH, AT @ El#Fo
5. B R IHEREFR R T iAo
R

Edge type SIZmThiE, APAILITE T6la LEFENOHIE, SEER S\ et EmNIaiE.
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o
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i A
£ Studio H2FZR51 2 A1, ARUHHIALTES:

- Studio E&#E#EI NebulaGraph .
- E=iE. Tag # Edge type B4 BIE,
- YEIERMIKSIHE GOD. ADMIN 3#& DBA HIAR,

AR

1. ETBSAUEH, =i Schema &,

2.7 AR P, HIETE, REETEEFHET EF FIFRE Schema,
3.7 HeiE=E BEfINE RS, AR Be]LOEE sEE =& AR E =i,
4. Rt W5 %, HRdE+ O .

5. 7% QRS AL, TRUTIRE:

a. BW5| KB EERRS|IHRE, B) Tag HE Edge type, A REIFERE Edge types
b. REXBR: EREXREXH Tag 3 Edge type B, 2ASRfIFESE follows

c. FH3|BMR: WMAKRSIBM. ARfFIH, A follow_indexo

d.#R (AN%) : WARSINE&EE.

e. K5I (AE) : |mE +MIEM, ERHMMFEREEFEFTEXKNELE, & BHil. IRFEXRKSMEYE, EEX—FR. ARAILURR

ERTEARSIBUENIRF, FTGIFERE degree,

e

RIIBHENIRFSRM ke IFONERER. FAEE, 5% °

6. TARIRESE, £ WA nGQL iR, AFEEERS EREEEFMNE nGQL EH.
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Nebula Studio - schema & 8BA EHE

15.3.5 &# Schema

& [EZT 873K / basketballplayer 25|71 / glI@%&5|

* R3|KE * X% edge B
Edge Type follow

* R5| B fibuy
follow_index follow_index

REIRIE(PTIEIRHF)

‘degree” X

v XRIHINGQLIE

1 CREATE EDGE INDEX ~follow_index”™ on ~follow™ (“degree”) COMMENT "follow_index"

T.HIATIRE, R e &,

MRRSIGERL, Rl BEREETXIRIINEMLTIR.

SEED

=
HAER

L ETER A=, = Schema R

2. E BEEsR o, HEETE, fEETERFHET RF FIFRE Schema,

3.7 HE=E EAETREIZ . AW LETEEE 6 & RRE =,

4. RE R3| ¥, HIIRELAS, ERFEEENRSIEE

5.725%F, HREFEREENRS|, RER3IFMETIRRAEEZRSIBXNAERERR. HiELE,

HHERS

1 ETESAU=F, =& Schema &,

2.7 B=EyIR B, HEETE, SEEZTEEFHERT BF FIHRE Schemao
3.7 HRiE=E BEMIAE=EE R, A e LB isEE =6 E AR E =iE,
4. RiE T3 ¥, HEHIRELR, EERIEE,

5. HAIFREERMNERS, 1T BIFY mE BRI

HAETEZ(E): basketballplayer v

e

XTERRS|, #EER 0

MHIERZRS

1. ETRESA=ZA, =i Schema %,
2. 11 BIEEGIR h, REE=E, SRERTERIRREE IR S RE Schema,
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15.3.5 & Schema

3 £ HpiE=E ERIAEZEEN. B0 OB IR ERE w8 R MR E = E.
4. R RN WE, EIIRELT, EERIEE,

5. ]
WIEEMBRIRS, HERETIFR, =E @ El#Fo
6. E38 B IHEER R ko

REEH: 202568848
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15.3.5 & Schema

#%& Schema

P A LE Studio ERIfEEE Schema,

1. ETHSMZE, =i Schema %,
2. EETEGIERS, KREETE, BER=TEZMAEERETIFET Schema,
3. B ESE Schema I%, B THIREY Schema,

SthiE
EEZENRP, KEETE, EREFIRILRITITRE:

+ &%& Schema DDL: BRZETIEH Schema tIZER, BIEETIE. Tag. Edge type #1%5l,
- RREETIE: REIZEEER Schema FIFHIETIE,
- MiprE=IE: MikRiZEZ=IE, 84F Schema FFAHE SIAEEE.

REEH: 202588848
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15.3.6 Schema %4

15.3.6 Schema % [&]

Studio 3z#f Schema EEIN8E, AARILEER EBTTIRIT Schema, AIUEMRTRILXER, ®ITFTEMREFILE Schema AZEEE =8,

IhEE A
« BEfZ1Li&it Schemao
+ A Schema ZliEEE=El,

+ SH Schema 77 PNG &N E F .

AH

ETSBSHEE, Sx b° Ei.

&1t Schema
LA basketballplayer B9 Schema Jffl, i#BBY0{Ai%it Schema,

1l ENEA LAREHE.

2. EEF FAERSIEIMEN Tag In%, RELBERERHT, IR Tag.

3. B Tag, HAEMIESIREZHR player « AR, HERIMEME nane F age o

4. BREE— Tag, MEZMA tean , B nane o

5. M Tag player ERISHEIEIRE Tag tean B9HHS, REHEMBIY, EHMIASHLEEZIR serve , FHERNMEM start_year A end_year o
6. M Tag player ENERERERSS— MR, PEEMNDG, TEMESHEEEN follow , HERMBME degree o

[ (4 " @)
®it5ERfE, A LA RE BREERRF, RAEEELARE RFEE,

basketballplayer (4 o

B

* AR RIR

player

O
D o
seve——_____§
®

B + FHEE

name string X

© + age int64 X
=« Q00

NA Schema

1 ENEAMNNEERTIRAEEZESASN Schema BE, ARHEA LARENAIETIE,
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o EF¥G Schema SNFEEI=ERNE EIRZIE=E, REMHIA

15.3.6 Schema %4

e

- BIRE=EIMSHRBES I CREATE SPACE,
- MNRE=EHFEFESR Schema, SARERKN, HiIRNERB TR EIEE T8,

&2 Schema

ENELNNEETIRAIEFFEENE Schema BB, BXEREEL LRSS @1%??0

e

BRA Schema HWEZERA=EF EX.

IHE: Schema

EREENNEERTIRNIXTIZEMERN Schema EE, 7E4EIEA LA S EXHFIABETHIER,
54 Schema

EnmALARE ‘1' AIIUSH Schema 3 PNG #RXBH .
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o

15.4 &JFi%s
15.4 2FixE
AXNAE Studio WEF/IKE, BEIBES VIR Beta Thik.
- BT RPN AR
- Beta Thik: Beta ThaEFF%. Beta ThREBRIEIE N 0 0
XAEEEN A SANEEREATSEEXNEEE, FHEESN T
15.4.1 U & AT AL A
XAEERN A SABRETAIRESHEE (LLM) KMHWATLERE, FEREUTSHARIEREER,
S BiEA
APl type API#ECEY, 555 openAl 1 Aliyun o
URL AP| URL, BRI NIZORAUAT IEMAY URL #20o 5140 https://{your-resource-name} .openai.azure.com/openai/deployments/
{deployment-id}/chat/completions?api-version={api-version} o
key FATFIIE API B9 key, REZANESHRENKE, ERABEAXNESRINIRIBERIMEEIRE,
model KESHEERA, FRELKNESEENME, FRBAKESEENRELIMEEIRE,
XARAKE B ER—EXANRRKERS, 2 F1

&EEH: 202588848
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15.5 HfEHEE

15.5. 1 yEEHR RS IR

[ LA
i MR, R BCERM.

] RER R M SR T 1%
BR AL T S BHE R,

H1F o #iA HOST FEARUEE IER

15.5 #ikEsEE

WIUETE NebulaGraph BB Graph RS89 IP ik (graph_server_ip) FImH. SNRKMISE, WWOBIAFA 9669 o BIE NebulaGraph 5 Studio

WEET LIS L, APHGIERAYL P ithik, TMARBE(ER 127.0.0.1. localhost B 0.0.0.0,
28 il RS 1 B 26ER

R NebulaGraph (ZEHFBEMIAILE, BRALIESEEFRTRESR.

MREZLARBRSHIALE, BRBIERSENKSER,
% 34 © ik NEBULAGRAPH R 55275 IEH

& NebulaGraph FRESIRE. XTFEBRSHIRIE:

« WIRTE Linux fRS 83 LB 41X EBEM NebulaGraph, &% o
- SNRfEA Docker Compose ZBEF] RPM E1ZEHY NebulaGraph, &% o

R NebulaGraph BRBIEE, HAGE 4 PUEHERR, BN, EER NebulaGraph RS,

e

MR ZHIMER docker-compose up -d B35 NebulaGraph, ®JIE4T docker-compose down #5<{ZLE NebulaGraph .

% 4% - Bk GRAPH RS EE RS IEHE

7£ Studio 28 L1788 % (fFI40 telnet <graph_server_ip> 9669 ) Hik NebulaGraph B9 Graph REMEEZERTER.

WRERKW, WIZLTERNSE:

- 302 Studio 5 NebulaGraph EE—&#l2& L, RERARTERHE.
- NRBERER—ENES L, 1E NebulaGraph IRSZSSMMBEE, FIa0, PHAIE. MXUKRED.

NRZE LR BHE R EERE NebulaGraph BRSS, ERITE Ziflo
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15.5.2 JEi%ilA Studio

15.5.2 TLi%ilA] Studio
]

AR RSHEAR B ED Studio [FIAIR] 127.0.0.1:7001 BY& 0.0.0.0:7001 , {BRFTAFIE, AHA?

AT AR5 R Ak 7y 1%

PRI T IR R R,
LIRS

FEMIASE Studio BREAINIZZE N x86_64 221, B#T Studio {X2$F x86_64 RLZM,
2.18% STUDIO fR%5 2 IEHE3h

« {6 RPM 5 DEB B1Z8E#Y Studio, {3 systenctl status nebula-graph-studio BEIBITIRE.

« /8 tar BERERY Studio, {FA sudo Lsof -i:7001 EH IR,

+ {8 Docker-compose ZBEHY Studio, {FEF docker-compose ps EHIBITIRES.
MRRSIERE, REERMAT. HA, state FINEEHZTRA Upo

Name Command State Ports
nebula-web-docker_client_1 ./nebula-go-api Up 0.0.0.0:32782->8080/tcp
nebula-web-docker_importer_1 nebula-importer --port=569 ... Up 0.0.0.0:32783->5699/tcp
nebula-web-docker_nginx_1  /docker-entrypoint.shngin... Up 0.0.0.0:7001->7001/tcp, 80/tcp
nebula-web-docker_web_1  docker-entrypoint.shnpmr ... Up 0.0.0.0:32784->7001/tcp

e

YR ZHMER docker-compose up -d BEA Studio, MTUETT docker-compose down F<{E1E Studio.

WMRARS SEERET, BEHMBH Studio, HF4EE, &% o
3 HAITHA
R Studio 5K RIER—ENEE L, APAIUIENEEZERERA localhost:7001 . 127.0.0.1:7001 & 0.0.0.0:7001 A Studioo
MREERER—EHEBLE, BTENNEEREN <studio_server_ip>:7001 o EH, studio_server_ip BFSERE Studio IRSZAIHNESAY IP Huti,
AN
IBAT curl <studio_server_ip>:7001 -I HAIAREIER, SIRIR[E] HTTP/1.1 200 0K , RSWBIEBIER,
WNREHEWIELR, WU TERESE:

+ RIS Studio ER—ENE L, KEKARTERRE.
- MRMERER—GE L, 19F Studio FITENSBRHIMLEEE, I, BIAIE. MXUKIRD.

MR LIRS BHE R AR Studio, iHRIE Eiflo

REEH: 20258848
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15.5.3 H L[]

15.5.3 & W, n]
HHABRTAERENTHEE?
MBEIFTFERENTEE, BRI TS BRI

1. #IA NebulaGraph B&#hkd. SNRER Docker Compose ZFE NebulaGraph #IEEE, EiGE1T docker-compose pull & docker-compose up -d HIBNERHT
B Docker $5f%, HEthAZR.

2. #5IA Studio BEMMRA. FHEESE o
34ERICISF GitHub B9 0 TE, BIAEEEEF LM,

4. NR ERIRIEIRERRIENE, IDTEILIE LIRAT IR,

REEH: 202568848
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16. NebulaGraph Dashboard (#£[X ki)

16. NebulaGraph Dashboard (#t[X hft)

16.1 {4+ NebulaGraph Dashboard (#1:[X )

NebulaGraph Dashboard (f&#F Dashboard) RB—FHATi% NebulaGraph &SRS RSN TN T,

® .
.erpriseonly

A RRIZIN T TR ERRE . HESNEH., REY BEAEYE, _ECEEES. BRFEIUERERL 0

16.1.1 7% IhEe

- SEEBCFANBINRES, B1FCPU. R, A, BENRE.

- MEEBNFARSNED, SRR P RATKSET FINENE. SWMER. LIBERS) .
- MEERASNER, SREENRSEE. HRELS. BEMNKNES.

- SIS REELE BN R EEE,

16.1.2 &=

MRBUTHE—FK, #BEILUEFA Dashboard:

- BESEREHENXRIENT, ERSMUSHSIESEE, REVSERET.
- BESHE (PINRTER. BAMN. 1617 MiRER,

- BERER, BESANT, WAKRLENE. BENR.

16.1.3 [ EEHEI

BIFHIERARE 14 X, BIREEHRE 14 RAEERIEREITHIE,

e

515 ARSS B prometheus 32, BHFEARMRBZEEISEHAIUBITER. FHESN o
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https://computenest.console.aliyun.com/user/cn-hangzhou/serviceInstanceCreate?ServiceId=service-39f4f251e9484369a778&ServiceVersion=20&isTrial=true
https://prometheus.io/docs/prometheus/latest/configuration/configuration/

16.1.4 FURFRA M

NebulaGraph BIhkRZs#] Dashboard X ARBIRRZS I % 240 o

NebulaGraph firzs Dashboard fR7s
3.6.0 3.4.0

3.5.x 3.4.0
3.4.0~34.1 3.4.0. 3.2.0
3.3.0 3.2.0
2.5.0~3.2.0 3.1.0
2.5x~3.1.0 111
2.0.1~251 1.0.2
2.0.1~251 1.0.1

16.1.5 FEHrii A

16.1.4 FBUASHEAME
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16.2 %% Dashboard Xk

16.2 &% Dashboard 1t X i

AN BINTIET TAR B R%EEE NebulaGraph Dashboard,

T#F14Ri% Dashboard MRHRL, 20 TAEAYIR R,

16.2.1 FifR &M
TEEBE Dashboard 281, BREEMIAUTEE:

+ NebulaGraph [RSEEIBEH B, FMEEESE o

© BRI TR ORRER
+ 9200
+ 9100
*+ 9090
+ 8090
+ 7003

. FISIEAINES EBA%RE node-exporter, REFEEFESN o

16.2.2 #EH IR

1. THTARE °

2. H1T8< tar -xvf nebula-dashboard-3.4.0.x86_64.tar.gz fRIE4SR.

3. HENFRIEZER nebula-dashboard X3, HAEEKECE XM config.yanl o
REXHANTELE 4 MEHIRSHEEMSEHNECE, KBRSHBRBELT,

BRZ5 &R FiAmOS WiEA
nebula-http- 8090 PEBRSIRME HTTP 20, H1T nGQL BAS NebulaGraph #1732 E,
gateway
nebula-stats- 9200 URER SR BRI RETEAT, GEARSS P Mtk RRAFISITIEAT (FIUNEEHE. TFER. OBER
exporter %) .
node-exporter 9100 WEEBPHBNAREE, 8FECPU. RE. fF. HERE.
prometheus 9090 I SRR AT (B B SR
[y=0aERTY: LI

port: 7003 # Web AR,

gateway:

ip: hostIP # 8% Dashboard #4128 IP.

port: 8090

https: false # &4 HTTPS i,
runmode: dev # 2FE{TIE, B4E dev. test. prode —RRATFXAFRETHIE,
stats-exporter:
ip: hostIP # #3%& Dashboard HI#/12§ IP.
nebulaPort: 9200
https: false # &7 HTTPS %M.
node-exporter:
-ip: nebulaHostIP_1 # &8 NebulaGraph EJ#/128 IPo
port: 9100
https: false # @54 HTTPS %0,
#-ip: nebulaHostIP_2
# port: 9100
# https: false
prometheus:
ip: hostlP  # &% Dashboard KI#/128 IP.
prometheusPort: 9090
https: false # &8 HTTPS i,
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https://prometheus.io/docs/guides/node-exporter/
https://oss-cdn.nebula-graph.com.cn/nebula-graph-dashboard/3.4.0/nebula-dashboard-3.4.0.x86_64.tar.gz

16.2.3 %&# Dashboard k5

scrape_interval: 5s # &R E1E4IERIEIFRETIEl, BRIATD 1 3 %¥H,
evaluation_interval: 55 # &FZMNIFEETEIERR. ERIAAH 1 DR
HEBTRER
nebula-cluster:
name: 'default’ # SEB¥2 5
metad:
- name: metad0
endpointIP: nebulaMetadIP # #B& Meta AR HIHL2ER IPo
port: 9559
endpointPort: 19559
#-name: metadl
# endpointIP: nebulaMetadIP
# port: 9559
# endpointPort: 19559
graphd:
- name: graphd0
endpointIP: GraphdIP # & Graph ARSSHIHEE IPo
port: 9669
endpointPort: 19669
#-name: graphdl
# endpointlIP: GraphdIP
# port: 9669
# endpointPort: 19669
storaged:
- name: storaged0
endpointIP: StoragedIP # &8 Storage ARZSHINNEE IPo
port: 9779
endpointPort: 19779
#-name: storagedl
# endpointlP: StoragedIP
# port: 9779
# endpointPort: 19779

4. 117 . /dashboard.service start all —BRBEmIRSS.

AR E

WRFEARSIIE Dashboard, FEHERIERECE XM config.yanl , EETEME, 1T docker-compose up -d BIA] /B EIAER.

e

WNRIEET config.yanl NAYIHES, docker-compose.yanl BAIHOSHEEREF—H,

1T docker-compose stop ER L {EIEA23EEHI Dashboard,

16.2.3 % ¥ Dashboard 5%

Dashboard fE RIS dashboard.service BIERSS, BIERM. ER. FLEMEERS,
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16.2.4 [FEH4RE

sudo <dashboard_path>/dashboard. service
[-v] [-h]
<start|restart|stop|status> <prometheus|webserver|exporter|gateway|all>

28 e

dashboard_path Dashboard &&=,
v ETRFRFERNER.

-h BTREMER.

start RBEhARSS.

restart BRERRS.

stop Z1ERRS,

status EERSKS.
prometheus &78 prometheus RS,
webserver EIE webserver fRS.
exporter B exporter fRS,
gateway EIE gateway fRS.
all EEPERS,

e

&% Dashboard kg d~AT LAERA A< . /dashboard. service -version o

16.2.4 J5LR1E

4% Dashboard

RIGEH: 20258848
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16.3 i%# Dashboard

Dashboard ZE5ERE, ATLUED KSR EMA Dashboard,

16.3.1 FifE 514
+ Dashboard #HXRZELBRN. FIHEFESW o

 BIEF Chrome 89 KA ERIRRZASA) Chrome %528, BNRTEEE AR,

16.3.2 #HIEFIR

1. #1A Dashboard BRSSFRTEANSZHY IP ttudik, 7ERILISZFREIN <IP>:7003 $THERITTE.

2. %I\ NebulaGraph 3B ERIK S 2563,

+ MR NebulaGraph ELBBSHIIE, P LUERE IZNWS %R Dashboard,

* W NebulaGraph REASHRIE, AR REEFERAZIARF root FEEZEERE Dashboard,
BXMAERSHRIEESR o

3.REHEFER.

16.3 i## Dashboard

&EEH: 202588848
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16.4 Dashboard T /144

16.4 Dashboard T /42

Dashboard TTEIEED M. RS, EE=TERD, AXRIFANAXLERE,

16.4.1 DU ST

@ NebulaGraph BIR [ M
Dashboard
2%
s N
CPU cpu_utilization g © Memory memory_used_percentage z ®©
L3 B _used_j
# CPU 100% 100%
80% 80%
B Memory
60% 60%
& Load 40% 40%
B8 Disk 20% 20%
0% 0%
® Network
— 192.168.8.111:9100 — 192.168.8.111:9100
I Load 1oad_15s “ ® Disk disk_used_percentage 2P - ®
¥ Graph 6

© Meta

91.8GB/99.99GB

3 [dev/sda1 I 92%

192.168.8.111:9100

/dev/sdb 32.22MB/49.97GB

0%

— 192.168.8.111:9100

16.4.2 W25 TUHE 48

BEHHEE->H SHE N B DU

&
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FBPEREEE CPU. Memory. Load. Disk #1 Network In/Out Z{b1E5,

© RARSZANER 14 RNBEHIEH#TES, FNERER, thalBREERRIE 1/, 6 /08, 12/08, 1R 3R, 7XM 14 Ko

© BUANEERRAA SEAIR T IR, AILTESERIERIEE.

ENSESIEIAT BEhERH, ATLURREIIRIL E BB, @ELX$$GEﬁ¥EBE¥EO

4

MRFEREELE, (FASEINEL, TTUREEREG LA ¥&5H,
NRFEEER —NFEFMISITIENR, AT R HIERE AN &8, TERBIPIERE Load BEFIFHEEE, WTE,
Load

60T 120 1R 3K 7R 14X 2023-09-12 15:19 2023-09-1216:19

all x
BimAR: O off $EAR:
load_15s © U #% load_5m © [ #%
6 6
5 5
4 4
3 3
2 2
1 1
0 0
16:10 16:10

— 192.168.8.111:9100

load_15m © © G #4

192.168.8.111:9100

 AILUR B MIEAEE. 6], EIRERMAL,
- ATLUERaEiEtT. WITEMEEEER o
- ALENREAEEEEN T R

AT RAEEERFR.

16.4.3 fRs5 TS T4
£ 5 ARSS-> K \AR S5 R K T

AP AHEEE Graph. Meta. Storage IREHIEE.
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e

ARSI TSRS IREM MNMEITER, AT B HRRAIREIZHH TR,

+ BARZENEE 14 RHNGITEIEHTE S, RAERNEE, WrlREEEFESE 1/, 6/, 12/084, 1R, 3K, TR 14 K,
© BUANEERTRAA AR TR, AITESERIEREE.,

ﬁﬁ%%ﬁﬁﬁ%ﬂ*ﬁﬂ%%,ﬂﬂﬁ%ﬁ%ﬁ%tﬁﬁﬁﬂﬁ%,&ﬂuiﬁc}ﬁﬁ¥ﬁﬁﬁo
© AIEEERAE RS HIRTS.

MRFEEEX —NEIFASITIE, TR EERE AN B, ERAIFER raph EEFEEE, WTEL
Graph
VNG BB 12/ 3k 7R 14K 2023-09-1116:23 2023-09-12 16:23 S all x
BRR: C  off 8w E=E @: =
context_switches_total (O ® [ 24 cpu_seconds_total () © ¢ B%
08:00 08:00
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- ALURERENER. Kf). BENME. . BESANEL.
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ERTREZENEIE. Bai, RE Graph RS IFETETIEM SRR,

Dashboard Z#FHEIEIEIR, S0E= 0405 w1517,
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DHER
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Losts 3 BB RISy P #HEAT RO,

BRALANFE, TEEZEL, BIELANBNE, MADF D, MERTIERE,
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BTIRSHEERES. BFEAENRE,

16.4.5 HAth
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- BREER

- IRAAE
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16.5.1 ¥.2%

16.5 W fEEbREE
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- UTHIBHERER T Linux BIERS.
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CPU BERBESLL
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num_active_queries

num_active_sessions

num_aggregate_executors

num_auth_fai led_sessions_bad_username_password

num_auth_fai led_sessions_out_of_max_al lowed

num_auth_fai led_sessions
num_indexscan_executors

num_ki Lled_queries
num_opened_sessions

num_queries
num_query_errors_Lleader_changes
num_query_errors
num_reclaimed_expired_sessions
num_rpc_sent_to_metad_fai led
num_rpc_sent_to_metad
num_rpc_sent_to_storaged_fai led
num_rpc_sent_to_storaged
num_sentences

num_s Llow_queries
num_sort_executors
optimizer_latency_us
query_latency_us
slow_query_Llatency_us
num_queries_hit_memory_watermark

resp_part_completeness

16.5.2 g5

WiEA

TR BB A E L,
HEAN: HESEERFABRITHREDHRERITREAIETH,

TR IRV T L

HEAN: HEEERERNEHRAEEENRIER.
fIaNEinum_active_sessions.sum.5, &E5#HHRERT 10 MRIEH, BHT 30 MRIEH,
BLrIZIEFERE -20 (10-30) -

BE (Aggregate) BEFHITAYEL,

FAF 2 EEHEIRSIIEAMHN=IE RS,
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BREIERMHIIEEE.

Z5|134 (IndexScan) BEFHITAYEL
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RS imiE g RIERE,
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Leader TEMS MM T T HIRAIREL
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BRSS I EThEIRAT BN 21 &,

Graphd RS %44 Metad B9 RPC iE kLM =,
Graphd R %45 Metad BRSSHI RPC IERE =,
Graphd BRZ5 &% Storaged ARZS5HY RPC iEREKMAVEE,
Graphd BRE5 %44 Storaged BRZSHY RPC iERE 2,
Graphd BRS#ZEKREIE D

BT WRE

HEF (Sort) BEFHITRE

L3P ERAER AT .

TIHERETIE,

18 EIFIERATIE,

REIRNFER LB SRE,
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commit_log_latency_us
commit_snapshot_latency_us
heartbeat_latency_us
num_heartbeats
num_raft_votes
transfer_Lleader_latency_us
num_agent_heartbeats
agent_heartbeat_latency_us
replicate_log_latency_us
num_send_snapshot
append_log_Llatency_us
append_wal_latency_us
num_grant_votes

num_start_elect

BiEA

Raft #h{ Commit B ERIERETIE,
Raft #1{H Commit IREZHIZERETIE],
DBKIERAYE],
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B

add_edges_latency_us
add_vertices_latency_us
commit_Llog_latency_us
commit_snapshot_latency_us
delete_edges_latency_us
delete_vertices_latency_us
get_neighbors_latency_us
get_dst_by_src_latency_us
num_get_prop
num_get_neighbors_errors
num_get_dst_by_src_errors
get_prop_latency_us
num_edges_deleted
num_edges_inserted
num_raft_votes
num_rpc_sent_to_metad_fai led
num_rpc_sent_to_metad
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num_vertices_deleted
num_vertices_inserted
transfer_Lleader_latency_us
Lookup_Llatency_us
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num_scan_vertex
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ScanVertexProcessor FUATHIRE,
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UpdateVertexProcessor H11T89 XK,
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GetProcessor HiT 7%k,
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optimizer_latency_us
query_latency_us

num_s Llow_queries
num_query_errors
num_query_errors_leader_changes
num_ki Lled_queries
num_aggregate_executors
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17. NebulaGraph Operator

17. NebulaGraph Operator

17.1 {42 NebulaGraph Operator
17.1.1 B

NebulaGraph Operator @ BF1E Kubernetes &4t L Bt EBRIELE NebulaGraph ST R, &#ETF Kubernetes # B4, NebulaGraph &
Hiz#GUEMEIRSEENE Kubernetes R4, it NebulaGraph BABIEN =REEEIERE.

____________________________________

i
|

{ | .. WorkerNode ... WorkerNode .. WorkerNode |
! 3 |
; _ basturag—l Nebula-storaged-o — bulstorag-

i

i

NebulaGraph Operator

nebula-controller-manager nebula-reconciler nebula-scheduler nebula-webhook

GraphdConciler
NebulaGraph Cluster o D
Contrzller MetadReconciler kube-scheduler Validating Admission

StoragedReconciler

Kubernetes
kube-scheduler kube-controller-manager

17.1.2 TAEFEH

3FF Kubernetes RARAEFENZFELE, AR ALUBTFRMBEENX API HERIACEM, BRNAERER CustomResourceDefinition
(CRD) »

NebulaGraph Operator ¥& NebulaGraph & HEFEEIEHMER N CRD, EILEES L MHREN AP WK, B4E StatefulSet. Service 1 ConfigMap,
NebulaGraph s£8# B % EIBMLP R A—MEEIER, 7E Kubernetes R4, S—MABRRNR, HETE—MIENIEHIER, BEW
TPRRS B E T RHENE, BLIRAEARKRMNIERE. H— CRELHIHIERET, NebulaGraph Operator SiRIEEHIAIZIREh LIRS
B NRERTS
17.1.3 N4
NebulaGraph Operator E&&HITEEM T :

- SEEFQIEMEE: NebulaGraph Operator &t 7 P B MENF LB, BFP RFRETIE CR X%, NebulaGraph Operator BRI RS
EREMBR— XM NebulaGraph £8f, BEZEE SN0 NebulaGraph 57,

o SRR AR 3.5.0 fRBI NebulaGraph E£8£E 3.6.0 hRo

- BPEER: NebulaGraph Operator 8 NebulaGraph £EHEMAVED, SASHMBAIRS RS, —BLXMZE, NebulaGraph Operator Bapi# T
BEE, BREESENTEL

- WEEE: BEFIAESRY BIEO, NebulaGraph Operator 2RV EE 28 5] USRI A Pods 35353751 NebulaGraph &2,
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17.1.4 (EAIBR ]

17.1.4 PRI
KR AR

NebulaGraph Operator A3z #5 v1.x RZs#9 NebulaGraph, X5 NebulaGraph MiAsBI R xR0 :

NebulaGraph fxrzs NebulaGraph Operator iz
3.5.x~3.6.0 1.5.0~1.8.x
3.0.0~34.1 1.3.0. 1.4.0~1.4.2
3.0.0~3.3.x 1.0.0. 1.1.0 1.2.0
2.5.x~2.6.x 0.9.0
2.5.x 0.8.0

gﬁ#ﬁﬁ%@ﬁ

- 1.x hR4sH9 NebulaGraph Operator K3 & 3.x LU FhZ<H NebulaGraph.

- HBF 0.9.0 hixA<#Y NebulaGraph Operator BB EEMEUBE S FF 7745, ELLA 0.9.0 kiz#9 NebulaGraph Operator BIZi@id 0.8.0 kit BIEHY 2.5.x ARAHY
NebulaGraph EBASHFA MR, AP A UED 2.5.x lRZAH NebulaGraph ££8%, SA/Sf#F 0.9.0 ka9 Operator 81 2.6.x R ASEEE,

17.1.5 Hrii

REEH: 202568848
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17.2 BRIEATT]

17.2 Puf ']

17.2.1 %%% NebulaGraph Operator

FRFAfER T E#BE NebulaGraph Operator,

EEER
NP EE NebulaGraph 8, FEREPLTEEEFIMERFoIRE. B, FRFMEZ NebulaGraph, FiZHFEEARRR
2] e N AL
[ElE s

R4 NebulaGraph Operator i, AR RELREUTRGHBRTERAIER .

LGS hRZsEER

>=1.18
>=3.2.0

>=1.6.0

e

- NRFEEETARENILRNERNER, AREAFE (AT3%) o
S—MNREN. T BRI DNS IRSS28, W iEERRIENEEEN Pods B9 DNS BRS323, NebulaGraph S£EFREYEMAMFEIT DNS AR 2N
x.default.svc.cluster. local X#FANIRZHEEES,

BIESIR

. 7 NebulaGraph Operator Helm €&,
helm repo add nebula-operator https://vesoft-inc.github.io/nebula-operator/charts
. hIER& B Operator Helm &,

helmrepo update

5% FREXE % heln repo HAX1ER.
. Bl Z =8| F =2 NebulaGraph Operator,

kubectl create namespace <namespace_name>
5130, BU%E nebula-operator-systen 8553 Z= 8],
kubectl create namespace nebula-operator-system

nebula-operator chart FHIFIE R RS REEZHF L TE T
. 2% NebulaGraph Operator,

helm install nebula-operator nebula-operator/nebula-operator --namespace=<namespace_name> --version=${chart_version}

flan, %#£1.8.0hRHY Operator SR <L IATo

helm install nebula-operator nebula-operator/nebula-operator --namespace=nebula-operator-system --version=1.8.0
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17.2.1 %% NebulaGraph Operator

1.8.0 /9 nebula-operator chart B9hikas, FIETE --version BIBRIAEARHARAY chart,

47 helm search repo -1 nebula-operator Z%& chart k78,

A EITREE NebulaGraph Operator chart S5 B EHE X Operator WALE, BREE, TFE T Operator ilE,

5. EHRIALIER CRD 58,

kubectl get crd

IR [ElRA)
NAME CREATED AT
nebulaautoscalers.autoscaling.nebula-graph.io  2023-11-01T04:16:51Z
nebulaclusters.apps.nebula-graph.io 2023-10-12T07:55:32Z
nebularestores.apps.nebula-graph.io 2023-02-04T23:01:00Z
0
JREHRE
B

REEH: 202568848
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17.2.2 By O SR
AT B0 NebulaGraph SRR :

« {#F Helm 8 NebulaGraph %8
+ {E/ Kubectl 81 NebulaGraph 5§28

[ G
+ &% NebulaGraph Operator
(=)

Bl StorageClass

{#/ Helm ]# NebulaGraph %%

17.2.2 PR QIR

Eﬁ#&ﬂxﬁﬁ'ﬁ

1.x fRZ<HY NebulaGraph Operator R34 3.x L FhR4s#9 NebulaGraph o

1. %0 NebulaGraph Operator Helm &,

helm repo add nebula-operator https://vesoft-inc.github.io/nebula-operator/charts

2. Eff Helm B, IR OERR.

helm repo update

3NREEHAMENERESHIREITRT S,

export NEBULA_CLUSTER_NAME=nebula  # NebulaGraph $&#%& ¥
export NEBULA_CLUSTER_NAMESPACE=nebula # NebulaGraph S£8Frb&&=EEF,
export STORAGE_CLASS_NAME=fast-disks # NebulaGraph 581 StorageClass.

4. 73 NebulaGraph &£85tI2ar 2 =8 (MELIE, BRI .

kubect L create namespace "${NEBULA_CLUSTER_NAMESPACE}"

5. 8% NebulaGraph £2%,

helm install "${NEBULA_CLUSTER_NAME}" nebula-operator/nebula-cluster \
--set nameOverride="${NEBULA_CLUSTER_NAME}" \
--set nebula. storageClassName="${STORAGE_CLASS_NAME}"\
#35%E NebulaGraph $£8#HIkR 2.
--set nebula.version=vmaster \
# $ERELSRBY chart BORRZS, FIEENEIARERMNIRA charto
#H117 helm search repo - | nebula-operator/nebula-cluster &8 % A& &FA chart Ao
--version=1.8.0\
--namespace="${NEBULA_CLUSTER_NAMESPACE}"\

fff Kubectl 8/ NebulaGraph 55

gﬁ#&ﬂ:i@ﬁ

1.x hrZ#) NebulaGraph Operator R3&& 3.x LU Fhitas#y NebulaGraph .
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17.2.2 PR QIR

TEMUEIEEZ 7 nebula BEEEE B, WHBAIIFIERZE NebulaGraph &8%,
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kubectl create namespace nebula

17.2.2 PL il s R
1 B ZZTIE, B30 nebula o WRFIEEMRTIE, FIAFER default R =IE,
2. BIEBEEBFRCE XX, 530 nebulacluster.yanl o

Brsssnnroms v

apiVersion: apps.nebula-graph.io/vlalphal
kind: NebulaCluster

metadata:
name: nebula

namespace: default
spec:

topologySpreadConstraints:

- topologyKey: "kubernetes.io/hostname"

whenUnsatisfiable: "ScheduleAnyway"
graphd:

# Graph FRSHN BB H K.
image: vesoft/nebula-graphd
logVolumeClaim:
resources:
requests:
storage: 2Gi
# FAF77# Graph ARSS 89 B EBIEMEL BT
storageClassName: local-sc
replicas: 1
resources:
limits:
cpu: "1"
memory: 1Gi
requests:
cpu: 500m
memory: 500Mi
version: vmaster
imagePullPolicy: Always
metad:
# Meta RS HIB TR,

image: vesoft/nebula-metad
logVolumeClaim:

resources:
requests:
storage: 2Gi
storageClassName: local-sc
dataVolumeClaim:
resources:
requests:
storage: 2Gi
storageClassName: local-sc
replicas: 1
resources:
limits:
cpu: "1"
memory: 1Gi
requests:
cpu: 500m
memory: 500Mi
version: vmaster
reference:

name: statefulsets.apps
version: v1

schedulerName: default-scheduler
storaged:

# Storage RESMBEH K.

image: vesoft/nebula-storaged
logVolumeClaim:

resources:
requests:
storage: 2Gi
storageClassName: local-sc
dataVolumeClaims:
- resources:
requests:
storage: 2Gi

storageClassName: local-sc
replicas: 1

resources:
limits:
cpu: "1"
memory: 1Gi
requests:
cpu: 500m
memory: 500Mi
version: vmaster

XFHE

SEBEE, BSE 0 NebulaGraph 5255,
3. 8% NebulaGraph £2%,

kubectl create -f nebulacluster.yaml
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17.2.2 PR QIR

R
nebulacluster.apps.nebula-graph.io/nebula created
. &%& NebulaGraph R,
kubectl get nc nebula
[

NAME  READY  GRAPHD-DESIRED GRAPHD-READY METAD-DESIRED METAD-READY STORAGED-DESIRED STORAGED-READY AGE
nebula True 1 1 1 1 1 1 86s

REEH: 20256F8H4H
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17.2.3 #%# NebulaGraph &%t

17.2.3 %# NebulaGraph £

&£/ NebulaGraph Operator 83 NebulaGraph £8#f5, AP RITE NebulaGraph £8#REBiA1a] NebulaGraph, tBRITESEEESMAIR] NebulaGraph .
WNRAFTEERBEANER, FILUBT 5B ARIEN 1P #thht (ClusterlP) IHIAIEIERE. MINRAFEEEING, NWHEEERAEHTRNA IP tiltsE

B EBE Nginx Ingress =283k 1717 NebulaGraph o P bRV AT DIFE QIR BEMIECE XM, 3BT spec.graphd.service 387, XTF Service HE%
=8, 8% o

[k

BEf#/ NebulaGraph Operator 8l NebulaGraph 58, RS ESE
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17.2.3 i%# NebulaGraph %5

7£ NebulaGraph fEFEN%EE: NebulaGraph

FFP A LR ClusterIp 22BYHY Service, NEBERAIEM Pod 1213518 NebulaGraph IO, &idi% Service B9 IP FEkIEE Graph REHIROS
(9669) , AJiEHE NebulaGraph, BZER, B8E o

1. BIE2 79 graphd-clusterip-service.yanl BIX{, REIRNBIT:

apiVersion: vl
kind: Service
metadata:
labels:
app.kubernetes.io/cluster: nebula
app.kubernetes.io/component: graphd
app.kubernetes.io/managed-by: nebula-operator
app.kubernetes.io/name: nebula-graph
name: nebula-graphd-svc
namespace: default
spec:
ports:
- name: thrift
port: 9669
protocol: TCP
targetPort: 9669
- name: http
port: 19669
protocol: TCP
targetPort: 19669
selector:
app.kubernetes.io/cluster: nebula
app.kubernetes.io/component: graphd
app.kubernetes.io/managed-by: nebula-operator
app.kubernetes.io/name: nebula-graph
type: ClusterlP #1&& Service 2847 ClusterlPo

NebulaGraph ZRIAER 9669 IR P it tARSS. 19669 /9 Graph ARZSEY HTTP ig A=,
targetPort FUEAMRETE Pod BinH, ATEEN.
2. ITLL T an 1 Service BREBTEEEI T4,

kubectl create -f graphd-clusterip-service.yaml

3. &% Service, mLUTF:

$ kubectl get service - L app.kubernetes. io/cluster=<nebula> #<nebula>AZE EE, ERLIRERATEIR,
NAME TYPE CLUSTER-IP  EXTERNAL-IP PORT(S) AGE
nebula-graphd-svc ClusterIP 10.98.213.34 <none>  9669/TCP,19669/TCP,19670/TCP 23h

4, {#F E3R <cluster-name>-graphd-svc Service BY IP 3E#% NebulaGraph :

kubectl run -ti --image vesoft/nebula-console:v3.6.0 --restart=Never -- <nebula_console_name> -addr <cluster_ip> -port <service_port> -u <username> -p <password>
AnGIR

kubectl run -ti --image vesoft/nebula-console:v3.6.0 --restart=Never -- nebula-console -addr 10.98.213.34 -port 9669 -u root -p vesoft

--image : J9iE$E NebulaGraph 9T & NebulaGraph Console B8 1%,

<nebula-console> : BITEXHY Pod & #F,

+ -addr : ##E Graphd ARS5HY IP #tdk, B ClusterIp 2EEUAY Service IP ik,

+ -port : ¥EH% Graphd FRSSEVIRO. FRIAIKOI 9669 o

+ -u: NebulaGraph WEHAF &, KEASMHAILEN, AIUEREEEEENEFE (BIAA root) .
-p . APAMEKER. XEASIALN, ZEALESERFM.

WMRREIATRE, REARTIERESRE:

If youdon't see acommand prompt, try pressing enter.

(root@nebula) [(none)]>

BREALUERTLREEE (FQDN) EEHIERE, MBI <cluster-name>-graphd. <c luster-namespace>.svc.<CLUSTER_DOMAIN> , CLUSTER_DOMAIN HYZRIA
B9 cluster. local o
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17.2.3 i%# NebulaGraph %5

kubectl run -ti --image vesoft/nebula-console:v3.6.0 --restart=Never -- <nebula_console_name> -addr <cluster_name>-graphd-svc.default.svc.cluster. local -port <service_port> -u <username> -p
<password>

+ <service_port> /7 Graph BRSSEAIABIIH O 9669 o

e

IR EXMHHIZE T spec.console FE, BRI LU U T8 <$ %S NebulaGraph $iEREE

#3# X\ nebula-console Pod,
kubectl exec -it nebula-console -- /bin/sh

# IR
nebula-console -addr nebula-graphd-svc.default.svc.cluster. local -port 9669 -u <username> -p <password>

A% nebula-console RIZMEE, BEN o

i3 NodePort 72 NebulaGraph ££#£5MiEH; NebulaGraph

FBF RIS NodePort 2KBURY Service, JBIERE—TR IP IRENT RGN, MEEIMNBIHRERNTNRS. BREAIUERS & (i
Azure. AWS %) IRIEMIGEIGHIRSS, 1&E Service HIKEYH LoadBalancer , BT =/ IR MHEH GG RNAN IP MK, MEBEIMNBIFRIERER
EBEIARSS

NodePort Z5BYAY Service I ARET IR 2R spec. selector FFRTIRAVIERIE R BT EHIRZ app. kubernetes. io/cluster: <cluster-name> . app.kubernetes.io/
component: graphd B Graphd pod H,

LiRIESER , ELAR spec.graphd.service.type=NodePort , Bl NebulaGraph ££8f/5, NebulaGraph Operator fBhER—mBAZTE T, BIER
79 <cluster-name>-graphd-svc « ZEBIJY NodePort BY Service, WIFE—T = IP MIBBEM T RO, ATEZERE NebulaGraph 2iBE (B TXE 4
¥) . APHEAILIRIEECHNER, CIEBENXH Service,
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17.2.3 ¥ NebulaGraph ##f

REPENT:
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1 RIEER AT graphd-nodeport-service.yanl B9, REINAEINT:

apiVersion: vl
kind: Service
metadata:
labels:
app.kubernetes.io/cluster: nebula
app.kubernetes.io/component: graphd
app.kubernetes.io/managed-by: nebula-operator
app.kubernetes.io/name: nebula-graph
name: nebula-graphd-svc-nodeport
namespace: default
spec:
externalTrafficPolicy: Local
ports:
- name: thrift
port: 9669
protocol: TCP
targetPort: 9669
- name: http
port: 19669
protocol: TCP
targetPort: 19669
selector:
app.kubernetes.io/cluster: nebula
app.kubernetes.io/component: graphd
app.kubernetes.io/managed-by: nebula-operator
app.kubernetes.io/name: nebula-graph
type: NodePort # &% Service %3 NodePort.

targetPort FUENMRETE Pod B9i%H, ATEEN.
2. FUITLU T 852 F Service BRSIEEBETRENK,

kubectl create -f graphd-nodeport-service.yaml

3. &% Service 1 NebulaGraph BRETE BT mp9iR .

NebulaGraph ZRIAE 9669 iR P imHetARSS. 19669 /9 Graph ARESEY HTTP if O S,

kubectl get services - app.kubernetes. io/cluster=<nebula> #<nebula>~ZEE1E, ERKIRER AT,

IR[E]:

NAME TYPE  CLUSTER-IP EXTERNAL-IP PORT(S) AGE

nebula-graphd-svc-nodeport NodePort 10.107.153.129 <none>  9669:32236/TCP,19669:31674/TCP,19670:31057/TCP 24h

NodePort EBYAY Service #7, BRETEERFTI S AYIRIOA 32236 o
4. fERTI R IP 1 _EIARBRETHY T Rim % NebulaGraph

kubectl run -ti --image vesoft/nebula-console:v3.6.0 --restart=Never -- <nebula_console_name> -addr <node_ip> -port <node_port> -u <username> -p <password>

NI

kubectl run -ti --image vesoft/nebula-console:v3.6.0 --restart=Never -- nebula-console -addr 192.168.8.24 -port 32236 -u root -p vesoft

If you don't see acommand prompt, try pressing enter.
(root@nebula) [(none)]>

+ --image : J9i%E}E NebulaGraph BT & Console B5R1&.
+ <nebula-console> : BTENXH Pod BFR. 2579 nebula-console o

+ -addr : NebulaGraph &8P E—T = P #itit, AR/ 192.168.8.24 6

+ -port : NebulaGraph B ET RHiHH. 2sRfil7g 32236 o

+ -u: NebulaGraph WSHBFB. KEASMINIEER, AIUEREEESFEENEAFRE (FIAA root) .

© -p BPRMWNEER. KEBASMINEN, ZRILURESERFN.
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17.2.3 i%# NebulaGraph %5

e

IMRTEEBECEXHFIRET spec.console FE,, EIERTLAERA LI T ap < ERE] NebulaGraph #E/E

#3# A\nebula-console Pod,
kubectl exec -it nebula-console -- /bin/sh

# ERERIBIRRE.
nebula-console -addr <node_ip> -port <node_port> -u <username> -p <password>

A% nebula-console REBMEE, BSN o

i#1d Ingress £ NebulaGraph £514MiEi%% NebulaGraph

YHEHPEZ Pod Bf, A8 Pod DRRMIRSZSLFIFEREMED], MERM Ingress ATLUEFABRRXME#, Ingress AI LU RE A EIEER
EBEYZ 1 Pod,

Nginx Ingress & Kubernetes HIEJ—™ Ingress =28 (Controller) , &3t Kubernetes Ingress ZRHI—NSEH, @it Watch #l#IE%0 Kubernetes
B Ingress BiR. TRIXL Ingress MNEEIRA Nginx BEeEFHB5h—1 Nginx LFISRAIERE,

FFALLIEE HostNetwork I DaemonSet ASHIEINEEA Nginx Ingress MEEB¥IMERZEHE NebulaGraph 5£E%,

BT A HostNetwork, Nginx Ingress Y Pods AIBERRIBAEER—IM N =L (HE4 Pod RIRER—IM TR LEMEFRNEON, FSHIEOH
%K) o NTEREXMENR, NginxIngress LA DaemonSet iR, (REMHPEMNREIET— Pod BlA) MBEARLETR L, FREFR—LETIH
AT R EFE, TATFERE Nginx Ingresso

HTF Ingress F3z4F TCP 5§ UDP RSS, ALtk nginx-ingress-controller f§8F --tcp-services-configmap 1 --udp-services-configmap S FaE—1
ConfigMap, % ConfigMap FHRIEREFEAMNIMNBEGO, EEEAFHNRSHER, BERNERA <aziE/REei>: <RSHE0> .

BIAN$EMRA AT tep-services BY ConfigMap BYECEIN T :

apiVersion: v1

kind: ConfigMap

metadata:

name: tcp-services

namespace: nginx-ingress
data:

9769: "default/nebula-graphd-svc:9669"
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17.2.3 ¥ NebulaGraph ##f

REPENT:
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17.2.3 i£# NebulaGraph ##f

1 RUEER T nginx-ingress-daemonset-hostnetwork.yaml B3 5o
B& EETEN YAML REIRR.

e

IR YAML R ETRIF RIS nginx-ingress s =8l I BIAIT kubectl create namesapce nginx-ingress BB ZEIE], HEBEXEMHRETEL

2. TR (RROMERBIT B 7 worker2 , 1P /9 192.168.8.160 ) T EARZ, LUETT IR YAML SXHFHE 79 nginx-ingress-controller B DaemonSet,

kubectl Label node worker2 nginx-ingress=true

3. BT T an<f# Nginx Ingress FESEBE AR,

kubectl create -f nginx-ingress-daemonset-hostnetwork.yaml
X[

configmap/nginx-ingress-controller created
configmap/tcp-services created

serviceaccount/nginx-ingress created
serviceaccount/nginx-ingress-backend created
clusterrole.rbac.authorization.k8s.io/nginx-ingress created
clusterrolebinding.rbac.authorization.k8s.io/nginx-ingress created
role.rbac.authorization.k8s.io/nginx-ingress created
rolebinding.rbac.authorization.k8s.io/nginx-ingress created
service/nginx-ingress-controller-metrics created
service/nginx-ingress-default-backend created
service/nginx-ingress-proxy-tcp created
daemonset.apps/nginx-ingress-controller created

FXINERE Nginx Ingress /&, BT Nginx Ingress FECE RIMLLZEELR hosthetwork , FEILLEA @I EPE T Nginx Ingress BITI =89 IP (192.168.8.160 )
MoMERImO (9769) iAiA] NebulaGraph BRSS.

4. AT T @< EE %1% NebulaGraph AR$3HI Console Hi@Eid B EMN 1P (ARf79 192.168.8.160 ) F1_EIREZERIFMIRIHOIA51E] NebulaGraph RS
kubectl run -ti --image vesoft/nebula-console:v3.6.0 --restart=Never -- <nebula_console_name> -addr <host_ip> -port <external_port> -u <username> -p <password>
il
kubectl run -ti --image vesoft/nebula-console:v3.6.0 --restart=Never -- nebula-console -addr 192.168.8.160 -port 9769 -u root -p vesoft

+ --image : J¥E$Z NebulaGraph B9 & NebulaGraph Console B985 1%,
+ <nebula-console> : EIENXH Pod B#f. 2AS7RfI7 nebula-console o
+ -addr : BFZE Nginx Ingress T = IP, ZNffl 77 192.168.8.160 o
« -port : ANRIARIMERNNKEO. ATRHHZE R 9769 6
+ -u: NebulaGraph WSHAF &, KEASMHIAMERN, AIUEREEEEENAFE (BIAA root) o
© -pl ARBXMNNEE, REASHINEN, BETUESERFM.

MRREUTRE, HEARThERESURRE:

If you don't see acommand prompt, try pressing enter.

(root@nebula) [(none)]>

e

INBREEBEE XHRIRE T spec.console FEE, EIRA]LUER L Ten<iEi%2 NebulaGraph #38EE:

#1# \nebula-console Pod,
kubectl exec -it nebula-console -- /bin/sh

# BRI BIRRE.
nebula-console -addr <ingress_host_ip> -port <external_port> -u <username> -p <password>

A% nebula-console REBMEE, BHSN o
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17.2.3 ¥ NebulaGraph ##f

REEH: 2025F8H4H
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17.3 &# NebulaGraph Operator

17.3 & NebulaGraph Operator

17.3.1 HRE TR E

ISOENBUNETEZREE NebulaGraph Operator BY B E X BAABCE

=R
TEAIT helm install [NAME] [CHART] [flags] B8 %4 Chart BY, A8 ChartBii&. BZER, ESEZ 01T Y Charte
BFEILUE nebula-operator chart BB X EEHE XN EIET,
HEHITEHS heln show values nebula-operator/nebula-operator & B ACERIET, REILRIMN T,

[root@master ~]$ helm show values nebula-operator/nebula-operator
image:
nebulaOperator:
image: vesoft/nebula-operator:v1.8.0
imagePullPolicy: Always

imagePullSecrets: [ ]
kubernetesClusterDomain: ""
controllerManager:
create: true
replicas: 2
env:[]
resources:
limits:
cpu: 200m
memory: 200Mi
requests:
cpu: 100m
memory: 100Mi
verbosity: 0
## Additional InitContainers to initialize the pod
# Example:
# extralnitContainers:
# - name: init-auth-sidecar
# command:
# -/bin/sh
--C
args:
- cp -R /certs/* [credentials/
imagePullPolicy: Always
image: reg.vesoft-inc.com/nebula-certs:latest
volumeMounts:
- name: credentials
mountPath: /credentials
extralnitContainers: []

#
#
#
#
#
#
#
#

# sidecarContainers - add more containers to controller-manager
# Key/Value where Key is the sidecar * - name: <Key>"
# Example:

# sidecarContainers:

# webserver:

#  image: nginx

# OR for adding netshoot to controller manager

# sidecarContainers:

# netshoot:

# args:

--C

- while true; do ping localhost; sleep 60;done
command:

- /bin/bash

image: nicolaka/netshoot

imagePullPolicy: Always

name: netshoot

resources: {}

sidecarContainers: {}

EE I

## Additional controller-manager Volumes
extraVolumes: []

## Additional controller-manager Volume mounts
extraVolumeMounts: []

securityContext: {}
# runAsNonRoot: true

admissionWebhook:
create: false
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# The TCP port the Webhook server binds to. (default 9443)

webhookBindPort: 9443

scheduler:
create: true
schedulerName: nebula-scheduler
replicas: 2
env:[]
resources:
limits:
cpu: 200m
memory: 200Mi
requests:
cpu: 100m
memory: 100Mi
verbosity: 0
plugins:
enabled: ["NodeZone"]

disabled: [] # only in-tree plugins need to be defined here

BHSEHERIMT

2

image.nebulaOperator. image

image.nebulaOperator. imagePullPolicy

imagePullSecrets
kubernetesClusterDomain

controllerManager.create

controllerManager

controllerManager.

controllerManager.

.replicas
env

extralnitContainers

il

controllerManager.sidecarContainers
controllerManager.extraVolumes
controllerManager.extraVolumeMounts
controllerManager.securityContext

admissionWebhook.create

admissionWebhook.webhookBindPort
scheduler.create
scheduler.schedulerName

scheduler.replicas

BINME

vesoft/nebula-

operator:v1.8.0
IfNotPresent

f

cluster. local

true

{1

false

9443
true

nebula-scheduler

17.3.1 HEX %

Eiz:pu

NebulaGraph Operator #9$51%, hit4s791.8.0,

FRARFEN SRS,

BRGIEVE, 90 imagePul(Secrets[0].name="vesoft" o
ERHN A,

FE B controller-manager.
controller-manager Bl 2<%,

REFETE,

FEEVIAKE R,

BEE sidecar 8%,

REFES.

REFEESEHREZ,

ECE iR #0154 NebulaGraph Operator B921E,

E& A Admission Webhook. FRIAXKH], WFFR, FIREN true HE
RERE o HiEERL 0

Webhook fRS3 28 U5 IR ANIESZE NIEKRMVIHO, FRIA 9443,
EEBHA Scheduler,
NebulaGraph Operator B X BIIAE 28 & FFo

nebula-scheduler Bl 4s%%,

LU T RBIAERE NebulaGraph Operator BY, 355 NebulaGraph Operator B9 AdmissionWebhook HlHIAFERE (BRIAXH
AdmissionWebhook) :

helm install nebula-operator nebula-operator/nebula-operator --namespace=<nebula-operator-system> --set admissionWebhook.create=true

IIFREFE AdmissionWebhook:

helm get values nebula-operator -n <nebula-operator-system>

I
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17.3.1 BE LZARAE

USER-SUPPLIED VALUES:
admissionWebhook:
create: true

XF heln install HLEZER, B0 Helm Installo

REEH: 202548848
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17.3.2 E#i NebulaGraph Operator fit &

17.3.2 3% NebulaGraph Operator i &

ASCENBUAEH NebulaGraph Operator BECE,

BRI PR

1. FIEXERFH Helm €,

helm repo update

2. &%& NebulaGraph Operator BIZRIAECE

helm show values nebula-operator/nebula-operator

3.8 --set fFRECESEL, ¥ NebulaGraph Operator,
--set | BIHLITHARFIGHBERIEET. BXAIUEHRNEED, EEE o
530, $E# NebulaGraph Operator B9 AdmissionWebhook A EIRZS.

helmupgrade nebula-operator nebula-operator/nebula-operator --namespace=nebula-operator-system --version=1.8.0 --set admissionWebhook.create=true
BEER, &% o
4. &% NebulaGraph Operator WAL E 2 & EH Ao

helm get values nebula-operator -n nebula-operator-system

BRI

USER-SUPPLIED VALUES:
admissionWebhook:
create: true

REEH: 202568848
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17.3.3 & H$5E NebulaGraph &5

17.3.3 B PHFE ENebulaGraph£E £t

ERIAER T, NebulaGraph Operator & EIEFIBERINebulaGraph&et, BE, AP RILUERE NebulaGraph Operator B¥E#INebulaGraph&E£5E

El, X TBAUEETE NebulaGraph Operator EIZMIEEE R,

IASZEZ75
+ NebulaGraph Operator ’REEA % : #FHE1LHFH Nebula Operator ki E—EB 0 88% LiE1T, MER TS EEL Z 5N MIEE 4RE,

- BEIEMSEER: % NebulaGraph Operator REIEHFEMINebulaGraph&E,

[N
NebulaGraph Operator Z3¥&3d controller-manager HBEI B ERIEE SIEERIEE, ZIFNBSHINT:

FATFIEENebulaGraphEBFIEN SR TIE, S R TEIZEIEREXIEZS 7M. B9, watchNamespaces=default,nebula o JAHR
EEFAB R TIEFHINebulaGraph&Et,

* watchNamespaces :
TIEEZEE, W NebulaGraph Operator &
* nebulaObjectSelector : AVFIREEANIRESHEREFEEENNebulaGraphfEsf, ZiF=. =. = ZMIFZEERER, b, =f=8X4H
[, RAGENEFTIEENE, = RAMENEFREFTEENE. ZMEZEFERRNESHREESHERER \\ BX. fli,
nebulaObjectSelector=keyl=keyl=valuel\\,key2=value2 , XI§RIEIFEBIFE N keyl=valuel F key2=value2 BINebulaGrapht %R, WRFS

NebulaGraph Operator 2 EIEFF AR INebulaGraph&Et,

EEZSE, N

=iElF#INebulaGraph&gt, HRYFIHIENR Helm Chart lRAEZ#HZE5#8. BZE

helmupgrade nebula-operator nebula-operator/nebula-operator --set watchNamespaces=default,nebula

T R A T R AR
LU T34 f# NebulaGraph Operator X EIBARE 7 keyl=valuel F key2=value2 BINebulaGraph&EEt, HIRYATHIENS Helm Chart fRAE1F1Z85. B

ZEE, 2R o

helmupgrade nebula-operator nebula-operator/nebula-operator --set nebulaObjectSelector=keyl=valuel\\,key2=value2

I [rl
41T NEBULAGRAPHE 1% B R
HITL T a2 ANebulaGraphEBH IR BT |
kubectl Llabel nc <cluster_name> -n <namespace> <key>=<value>
%0, 7ERRZIE) nebulaspace A, 9B nebula BINebulaGraph£EEHIE BEATE env=test :
kubectl Label nc nebula -n nebulaspace env=test
117 %55 NEBULAGRAPHHEFHI 7252
PITU T a2 EENebulaGraphSEE#HIIRE :
kubectl get nc <cluster_name> -n <namespace> --show- Llabels

BI40, 1E68EZS08] nebulaspace 1, ZEHE /I nebula BINebulaGraphSEB¥HIFRES |

kubectl get nc nebula -n nebulaspace --show- labels
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17.3.3 & HIEENebulaGraph&£#f

A FNEBULAGRAPHE LI FR %7
PATUU T a2 MiBRNebulaGraphSE B HIHRES :
kubect L abel nc <cluster_name> -n <namespace> <key>-
540, TEFRHZIE] nebulaspace 1, PR 9 nebula FINebulaGraph&EE#HIFRE env=test :
kubect Label nc nebula -n nebu Laspace env-
] & ENEBULAGRAPH S BT 75 1) i 44 25 /] 2
HITUA T2 5B NebulaGraphSE & FRTERI A 2 =Ia):

kubectl get nc --all-namespaces

REEH: 202568848
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17.3.4 7% NebulaGraph Operator

17.3.4 7% NebulaGraph Operator

ASTENBUEF NebulaGraph Operator RS,

gﬁﬁ&ﬂ:ﬁﬁ'&

- RZHFFK 0.9.0 & LU FhRZSH) NebulaGraph Operator Z 1.x higso
- 1.x hr4H9 NebulaGraph Operator 3% 3.x L FhixZs#J NebulaGraph,

BRVESPR

1. & %71 NebulaGraph Operator Bk 4,
helm List --all-namespaces
RERG:

NAME NAMESPACE REVISION UPDATED STATUS ~ CHART APP VERSION
nebula-operator nebula-operator-system 3 2023-11-06 12:06:24.742397418 +0800 CST deployed nebula-operator-1.7.0 1.7.0

2. FIEREFAY Helm B,

helm repo update

3. BERHA NebulaGraph Operator hizs,

helm search repo nebula-operator/nebula-operator

IR [ElRA)
NAME CHART VERSION APP VERSION DESCRIPTION
nebula-operator/nebula-operator 1.8.0 1.8.0 NebulaOperator Helmchart for Kubernetes

4. F+4% NebulaGraph Operator Z 1.8.0 hftZso
helmupgrade nebula-operator nebula-operator/nebula-operator --namespace=<namespace_name> --version=1.8.0
il
helmupgrade nebula-operator nebula-operator/nebula-operator --namespace=nebula-operator-system --version=1.8.0

i

Release "nebula-operator" has been upgraded. Happy Helming!
NAME: nebula-operator

LAST DEPLOYED: Tue Nov 16 02:21:08 2021

NAMESPACE: nebula-operator-system

STATUS: deployed

REVISION: 3

TEST SUITE: None

NOTES:

NebulaGraph Operator installed!

5. HIENSFHY CRD BRE XX 5,
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17.3.4 7% NebulaGraph Operator

e

FH4& Operator f5, HRERBSFRIERLI CRD BECE, TN NebulaGraph 8 EIEZ%KK,. Hx CRD WEE,

20 apps.nebula-
graph.io_nebulaclusters.yamlo

a. F# NebulaGraph Operator chart Z7sih,

helmpull nebula-operator/nebula-operator --version=1.8.0

« --version: FHRMAS S, WIRIERE, MEIAARHHRES,
b. 4T tar -zxvf BRERZEE,
Fl40: f#E 1.8.0 chart B2 /tmp B2 o

tar -zxvf nebula-operator-1.8.0.tgz -C /tmp
© -C /tnp D WNRIERE, MIBRIARREZE HA1ERR.
6. TE nebula-operator B R FR &I CRD BR&E X 14,

kubectl apply -f crds/nebulaclusters.yaml
T

customresourcedefinition.apiextensions.k8s.io/nebulaclusters.apps.nebula-graph.io configured

REEH: 202568848
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https://github.com/vesoft-inc/nebula-operator/blob/v1.8.0/config/crd/bases/apps.nebula-graph.io_nebulaclusters.yaml
https://github.com/vesoft-inc/nebula-operator/blob/v1.8.0/config/crd/bases/apps.nebula-graph.io_nebulaclusters.yaml

17.3.5 #1#; NebulaGraph Operator

ASOENBUNAENE, NebulaGraph Operator,

BRI PR

1. 1%L NebulaGraph Operator chart,

helmuninstall nebula-operator --namespace=<nebula-operator-system>

2. EERINLIER CRD 58,

kubectl get crd
R[ERG:
NAME CREATED AT
nebulaautoscalers.autoscaling.nebula-graph.io  2023-11-01T04:16:51Z
nebulaclusters.apps.nebula-graph.io 2023-10-12T07:55:32Z
nebularestores.apps.nebula-graph.io 2023-02-04T23:01:00Z
3. P& CRD.

kubect delete crd nebulaclusters.apps.nebula-graph.io nebularestores.apps.nebula-graph.io nebulaautoscalers.autoscaling.nebula-graph.io

17.3.5 ## NebulaGraph Operator

&EEH: 20258848
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17.4 EHIER

17.4 EHHEERE

17.4.1 5%
f#f NebulaGraph Operator %2% NebulaGraph #£##

%A NebulaGraph Operator &%t NebulaGraph 58, sEfSSSIMEREENBGIL, RNESBEMBIRMERNINEE. XN 4B kubectl apply I heln
T URAER NebulaGraph Operator %%t NebulaGraph 2%,

gi#&ﬂ:i@ri

1.x hjZ<#) NebulaGraph Operator R3&& 3.x LU TFhitas#y NebulaGraph o

AFEAR

{7 I KUBECTL APPLY

1. gIEas R =iE, AFFM NebulaGraph SEE#1EX IR, 140, B nebula 3R ==iE,

kubectl create namespace nebula

2. BIFBEEEEAY YAML B2 & ST nebulacluster.yanl o 5140, BUER I nebula BIEEEE,
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https://kubernetes.io/docs/concepts/storage/storage-classes/

17.4.1 #%&

#
#
#
# scheme: HTTP
#
#
#
#

B sE vt wBOTOERE ¥

apiVersion: apps.nebula-graph.io/vlalphal
kind: NebulaCluster
metadata:
name: nebula
namespace: default
spec:
# $25) Pod BYIAREHRAR.
topologySpreadConstraints:
- topologyKey: "kubernetes.io/hostname"
whenUnsatisfiable: "ScheduleAnyway"
# BEEM PV,
enablePVReclaim: false
# BRERARNTMEE.
exporter:
image: vesoft/nebula-stats-exporter
version: v3.3.0
replicas: 1
maxRequests: 20
# BEX Agent 5%, ATEBENHHIMERATHEE,
agent:
image: vesoft/nebula-agent
version: latest
resources:
requests:
cpu: "100m"
memory: "128Mi"
limits:
cpu: "200m"
memory: "256Mi"
# BECESRSHIENREE
imagePullPolicy: Always
# 1%4% Pod HIAEMITI o
nodeSelector:
nebula: cloud
# EREEIIE I 28 B 7o
reference:
name: statefulsets.apps
version: vl

# 2R o

schedulerName: default-scheduler

# |35h NebulaGraph Console fR%5, FAFiEHE Graph RS,
console:

image: vesoft/nebula-console
version: nightly

username: "demo"

password: "test"

#Graph FRSAVEXACE,

graphd:

# AT Graph [RS 2B ERIET.
# readinessProbe:

# failureThreshold: 3

httpGet:
path: /status
port: 19669

initialDelaySeconds: 40
periodSeconds: 10
successThreshold: 1
timeoutSeconds: 10

# Graph [RSHARH K.

image: vesoft/nebula-graphd

logVolumeClaim:

resources:
requests:
storage: 2Gi
# AT 7% Graph AR HI B SHITFELE .
storageClassName: local-sc

# Graph BRS5 8 Pod BIZ%8.
replicas: 1

# Graph FRSHZREE.
resources:

limits:

cpu: "1"
memory: 1Gi
requests:

cpu: 500m
memory: 500Mi

# Graph BRSSB9hR S,
version: vmaster
# BENX Graph fRSHY flags FR & i,
config: {}
#Meta ARSSHVIERACE.
metad:

#
#

#
#
#
#
#
#
#
#

readinessProbe:
failureThreshold: 3
httpGet:
path: /status
port: 19559
scheme: HTTP
initialDelaySeconds: 5
periodSeconds: 5
successThreshold: 1
timeoutSeconds: 5

# Meta fRSHIB SRS,
image: vesoft/nebula-metad
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logVolumeClaim:
resources:
requests:
storage: 2Gi
storageClassName: local-sc
dataVolumeClaim:
resources:
requests:
storage: 2Gi
storageClassName: local-sc
replicas: 1
resources:
limits:
cpu: "1"
memory: 1Gi
requests:
cpu: 500m
memory: 500Mi
version: vmaster
# BEX Meta iR flags BB,
config: {}
# Storage FRSHIMEXRECE.
storaged:
# readinessProbe:
# failureThreshold: 3
httpGet:
path: /status
port: 19779
scheme: HTTP
initialDelaySeconds: 40
periodSeconds: 10
successThreshold: 1
timeoutSeconds: 5
# Storage FREM B H K.
image: vesoft/nebula-storaged
logVolumeClaim:
resources:
requests:
storage: 2Gi
storageClassName: local-sc
dataVolumeClaims:
- resources:
requests:
storage: 2Gi
storageClassName: local-sc
replicas: 1
resources:
limits:
cpu: "1"
memory: 1Gi
requests:
cpu: 500m
memory: 500Mi
version: vmaster
# BT X Storage fRSSH flags BE2E M,
config: {}

B I N I

17.4.1 #%
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%Eﬁﬁﬁﬁﬁﬁ AR BN SRR Y
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17.4.1 &

B BRINME 30

metadata.name - BEMINebulaGraph&EE$ 2 R,

spec.console - Bzl Console B28F Ti%#% Graph BR%. EEEIFE, 8
spec. topologySpreadConstraints - &4 Pod BIAE R, #1581

o 2 topologykey BB kubernetes. io/zone BY,
whenUnsatisfiable BY{EFE /9 DoNotSchedule 3 B
spec. schedulerName FYE 9 nebula-scheduler o

spec.graphd.replicas 1 Graphd BRSSBIRIZAE,
spec.graphd. image vesoft/ Graphd IREHIA 255 .
nebula-
graphd
spec.graphd.version master Graphd BRSHIMRASS
spec.graphd.service 18] Graphd BRZ5H9 Service BCE.
spec.graphd. LogVolumeClaim. storageClassName - Graphd IRSHHEREHEENFELZT. EARGIEREN
FERHBMABRENFMELER, B0
EEVREFELEE,
spec.metad.replicas 1 Metad ARSSEVEI A5,
spec.metad. image vesoft/ Metad FRS VA 2855 1%.
nebula-
metad
spec.metad.version master Metad ARSSHIMR A S -
spec.metad.dataVolumeClaim. storageClassName - Metad RSHVEIBREMELE, FRATHIEENEERESIR
NEFLENFELZR, B0 EEUERE
(e SE
spec.metad. LogVolumeClaim. storageClassName - Metad RSB EREMHEE. ERATGIEENEERESR
NEFOENEFELZR, B EEONER
[ESEIN
spec.storaged.replicas 3 Storaged ARSHIEI A%,
spec. storaged. image vesoft/ Storaged fRES IR 25 Ko
nebula-
storaged
spec. storaged.version master Storaged BRSZHINRASS
spec. storaged. dataVolumeClaims. resources. requests. storage - Storaged FRSIVEIBRFHE AN, BIIEE ZHREIBRTFMEEL

B, HISTEZIREIERET, BREA: Jusr/local/nebula/
datal . /usr/local/nebula/data2 o

spec. storaged. dataVolumeClaims. storageClassName - Storaged lRSHIERFMRE. EATFRENEERHEE
BABLOIENFHELER, B0 EEOE
FELFE,

spec.storaged. logVolumeClaim. storageClassName - Storaged RS AEREFHEICE. FARMRENEEFES
BRABLOIENFELXEZF, B0 ETEONE
FiELIFS.

spec.<metad | storaged |graphd>. securityContext { E X EEBHARIMRIIARIES], LUEHIARIMAITE2s09%
5. FIESM o

spec.agent O Agent IRSHMECE. AT&MIMENBEESEINEE, MEFR

BEXEZEE, BEMRRIALE.,
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https://github.com/vesoft-inc/nebula-operator/blob/v1.8.0/doc/user/nebula_console.md#nebula-console
https://kubernetes.io/docs/concepts/workloads/pods/pod-topology-spread-constraints/
https://kubernetes.io/docs/concepts/workloads/pods/pod-topology-spread-constraints/
https://kubernetes.io/docs/concepts/storage/storage-classes/
https://kubernetes.io/docs/concepts/storage/storage-classes/
https://kubernetes.io/docs/concepts/storage/storage-classes/
https://kubernetes.io/docs/concepts/storage/storage-classes/
https://kubernetes.io/docs/concepts/storage/storage-classes/
https://github.com/vesoft-inc/nebula-operator/blob/release-1.8/doc/user/security_context.md

spec. reference.name

spec.schedulerName

spec. imagePullPolicy

spec. LogRotate

spec.enablePVReclaim

spec.metad. LicenseManagerURL

spec.storaged.enableAutoBalance

spec.enableBR

spec. imagePullSecrets

BIAME
{3

default-

scheduler

Always

false

false

false

17.4.1 &

P
RGBT EE B FFo
TEEE &

NebulaGraph$ZREVHIENERER. X FHEXRERIFE, ESE

o

HSHREEE, #ESR o

EX BEEMPREERE B MR PVC LIBKEIE, #ESR

o

ECEFEMm LV A9 URL, E1 LM B9ipRBstitign (ZRAmO
9119) #HAR. fBIGN, 192.168.8.xxx:9119 o VBT I E AR
NebulaGraph&&%,

REEABMYE. ¥EER °
EXRERABRIA, ¥EESN 0

EXHIEFAE B EPREFITR Secreto

3. 8% NebulaGraph $£2%,
kubectl create -f apps_vlalphal_nebulacluster.yaml -n nebula
R
nebulacluster.apps.nebula-graph.io/nebula created

MRAFBE -n IEEHBETIE, BIAMER default SATIE
4. %% NebulaGraph E£EIRE.

kubectl get nebulaclusters nebula -n nebula

IR[E:
NAME ~ READY GRAPHD-DESIRED GRAPHD-READY METAD-DESIRED METAD-READY STORAGED-DESIRED STORAGED-READY AGE
nebula True 1 1 1 1 1 1 86s

{3 1 HELM

1. 700 NebulaGraph Operator Helm € F (WMIRBEHRM, RITTFEE) o

helm repo add nebula-operator https://vesoft-inc.github.io/nebula-operator/charts
2. i Helm B, WIS OERR,

helm repo update nebula-operator
3 NREEHMRENEESHRENRLE,

export NEBULA_CLUSTER_NAME=nebula  # NebulaGraph ££&#%Z ¥,
export NEBULA_CLUSTER_NAMESPACE=nebula # NebulaGraph S£8Frb&& =aE Fo
export STORAGE_CLASS_NAME=local-sc  # NebulaGraph £&##9 StorageClass.

4. 73 NebulaGraph &8 eIZaE=iE (MELIE, BILS) .

kubect create namespace "$S{NEBULA_CLUSTER_NAMESPACE}"
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https://kubernetes.io/docs/concepts/containers/images/#image-pull-policy

17.4.1 &

5. EEOIFERLERERT, nebula-operator BY nebula-cluster chart BYA] B EXIBEZE I,
- B EZENebulaGraph&£ &8GR EL B S5
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https://github.com/vesoft-inc/nebula-operator/blob/release-1.8/charts/nebula-cluster/values.yaml

17.4.1 &%

. ITU TR LEERE I URENSH,

helm show values nebula-operator/nebula-cluster
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17.4.1 #%&

%EEE@%E A

nebula:
version: master
imagePullPolicy: Always
storageClassName: ""
enablePVReclaim: false
enableBR: false
enableForceUpdate: false
schedulerName: default-scheduler
topologySpreadConstraints:
- topologyKey: "kubernetes.io/hostname"
whenUnsatisfiable: "ScheduleAnyway"
logRotate: {}
reference:
name: statefulsets.apps
version: vl
graphd:
image: vesoft/nebula-graphd
replicas: 2
serviceType: NodePort
env: []
config: {}
resources:
requests:
cpu: "500m"
memory: "500Mi"
limits:
cpu: "1"
memory: "500Mi"
logVolume:
enable: true
storage: "500Mi"
podLabels: {}
podAnnotations: {}
securityContext: {}
nodeSelector: {}
tolerations: []
affinity: {}
readinessProbe: {}
livenessProbe: {}
initContainers: []
sidecarContainers: []
volumes: []
volumeMounts: []

metad:
image: vesoft/nebula-metad
replicas: 3
env: []
config: {}
resources:
requests:
cpu: "500m"
memory: "500Mi"
limits:
cpu: "1"
memory: "1Gi"
logVolume:
enable: true
storage: "500Mi"
dataVolume:
storage: "2Gi"
licenseManagerURL: ""
license: {}
podLabels: {}
podAnnotations: {}
securityContext: {}
nodeSelector: {}
tolerations: []
affinity: {}
readinessProbe: {}
livenessProbe: {}
initContainers: []
sidecarContainers: []
volumes: []
volumeMounts: []

storaged:
image: vesoft/nebula-storaged
replicas: 3
env: []
config: {}
resources:
requests:
cpu: "500m"
memory: "500Mi"
limits:
cpu: "1"
memory: "1Gi"
logVolume:
enable: true
storage: "500Mi"
dataVolumes:
- storage: "10Gi"
enableAutoBalance: false
podLabels: {}
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podAnnotations: {}
securityContext: {}
nodeSelector: {}
tolerations: []
affinity: {}
readinessProbe: {}
livenessProbe: {}
initContainers: []
sidecarContainers: []
volumes: []
volumeMounts: []

exporter:

image: vesoft/nebula-stats-exporter

version: v3.3.0
replicas: 1
env: []
resources:

requests:

cpu: "100m"

memory: "128Mi"

limits:

cpu: "200m"

memory: "256Mi"
podLabels: {}
podAnnotations: {}
securityContext: {}
nodeSelector: {}
tolerations: []
affinity: {}
readinessProbe: {}
livenessProbe: {}
initContainers: []
sidecarContainers: []
volumes: []
volumeMounts: []
maxRequests: 20

agent:
image: vesoft/nebula-agent
version: latest
resources:
requests:
cpu: "100m"
memory: "128Mi"
limits:
cpu: "200m"
memory: "256Mi"

console:
username: root
password: nebula
image: vesoft/nebula-console
version: latest
nodeSelector: {}

n

alpinelmage:

imagePullSecrets: []
nameOverride: ""
fullnameOverride:

17.4.1 #%
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FE

nebula.

nebula.

nebula.

nebula.

nebula.

nebula.

nebula.

nebula

nebula.

nebula.

nebula.

nebula.

nebula

nebula.

nebula.

nebula.

nebula.

nebula.

nebula.

nebula.

nebula.

nebula.

nebula.

version

imagePullPolicy

storageClassName

enablePVReclaim

enableBR

enab leForceUpdate

schedulerName

.topologySpreadConstraints

LlogRotate

reference

graphd. image

graphd.replicas

.graphd.serviceType

graphd.env

graphd.config

graphd.resources

graphd. LogVolume

metad. image
metad.replicas
metad.env

metad.config

metad.resources

metad. LogVolume

BIME
master

Always

false

false

false

default-scheduler

{}

{"name": "statefulsets.apps", "version": "v1"}
vesoft/nebula-graphd
2

NodePort

{

{"resources":{"requests":
{"cpu":"500m", "memory":"500Mi"}," Limits":
("cpu":"1", "memory” : "500Mi"}}}

{"logVolume": {"enable": true,"storage": "500Mi"}}

vesoft/nebula-metad

3

{1

{}

{"resources":{"requests":
{"cpu":"500m", "memory":"500Mi"}," Limits":
{"cpu":"1", "memory”:"16i "} }}

{"logVolume": {"enable": true,"storage": "500Mi"}}
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i
ES3:t3:0) 7R

BDEFERIEVR, Alays RREBES
HMIZFEHE R BI R R

Kubernetes &M E 7, BT
HERAL.

EEBARFAEOWIIEE. FESRE
I PVo

EEBAEMMIREDR. FHESIE
B8 NebulaGraph Operator &%k E
ESEN

BERTHEDHE Leader BlZASTsaHIE
# Storage fRS. RSN A E
89 Leader %5,

Kubernetes JAE 231 F. EF Zone
THEERY, WATECEHI nebula-

scheduler o
FATFEH Pod EEBEHNSD 1o

AERBEE, FHESREES0H

==
iCio

#NebulaGraph5| BR T {EH #o
Graph [RSMB2FH R
Graph lRSHBIEHE,

Graph ARS5HY Service 28!, AkEX
i8] Graph BRSSHIA R, H#IESN =
ZEE,

Graph [RSHBRIMETE,

Graph [RSHEE. #FESLEHNSE
HECE,

Graph fRSSBIZIRFRBIFIE R,

Graph [RSHBEFMEECE, X enable
7 false BY, RBRABEES,

Meta RSB 2R K
Meta fRSSHIRIZEE,
Meta fRSZHI B RIFELE,

Meta IRSHECE, FESH TN
NECE.

Meta BRSSEIZIRPRBIFIIE R

Meta RSB B EEZEIE. X enable
A false BY, FEABES,
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FE
nebula.metad.dataVolume

nebula.metad. LicenseManagerURL

nebula.storaged. image
nebula.storaged.replicas
nebula.storaged.env

nebula.storaged.config

nebula.storaged.resources

nebula.storaged. LogVoLume

nebula.storaged.dataVolumes

nebula.storaged.enableAutoBalance

nebula.exporter. image
nebula.exporter.version
nebula.exporter.replicas
nebula.exporter.env

nebula.exporter.resources

nebula.agent. image

nebula.agent.version

nebula.agent.resources

nebula.console.username

nebula.console.password

nebula.console. image

nebula.console.version

nebula.alpineImage

imagePullSecrets
nameOverride

fullnameOverride

BiME
{"dataVolume": {"storage": "2Gi"}}

vesoft/nebula-storaged
3
(1

{}

{"resources":{"requests":
{"cpu":"500m", "memory":"500Mi"}," Limits":
{"cpu":"1", "memory": "16i"}}}

{"logVolume": {"enable": true,"storage": "500Mi"}}

{"dataVolumes": [{"storage": "10Gi"}]}

false

vesoft/nebula-stats-exporter

v3.3.0

(I

{"resources":{"requests":
{"cpu":"100m", "memory":"128Mi"}," Limits":
{"cpu":"200m", "memory":"256Mi"}}}

vesoft/nebula-agent

latest

{"resources":{"requests":
{"cpu":"100m", "memory":"128Mi"}," Limits":
{"cpu":"200m", "memory":"256Mi"}}}

root

nebula

vesoft/nebula-console

latest

nn
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i
Meta IRSSHVEIBTFERCE

LM iplaltiiit s O S, FAFIRE
License 5 8. UERTFRIER IR
NebulaGraph&&%,

Storage FRSHVA 285K,
Storage RS HIBIAEE,
Storage ARSI B RIFIRTE,

Storage FRSMAELE. #IEEN

o

Storage ARSI IRIRHIFIER

Storage FRESHIBEFMHERE, H
enable /9 false BY, FEABES,

Storage ARSSVEIEFHEECE. FHE
EZIER,

ERBABHIE. FESR

o

Exporter RS AZRHE K.
Exporter BRES5HIRRZS,

Exporter BRESHIRIAEE,
Exporter BRSHIFIRE £,

Exporter BRESHIZERIRHIFIIER,

Agent [RSSHIECE. AFENHIMER

EEERINEE,
Agent ARSSHYRRZS,
Agent BRSSHVZRIRHIFIIER,

NebulaGraph#£17& P iRHIAF
2. HESR o

NebulaGraph#s <178 FimHIZE S,

NebulaGraph#s<17& F iR B 2855
%o

NebulaGraph# <175 F imHIARZS,

Alpine Linux 2855, ATRETS
FF7E Zone {5 8.

RIEXFAB HR&H Secret B,

EEBM,
RIS EFo
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FE HIAE i34

nebula.<graphd|metad|storaged| {} AT Az Pod ERYERIMEZS,

exporter>.podLabels

nebula.<graphd |metad|storaged| { FBAFARME Pod ERYERINERR,

exporter>.podAnnotations

nebula.<graphd |metad|storaged| { FATFI&E Pod WR2 ETFX. XA

exporter>.securityContext BIEIETT Pod X ARHIAEF ID. A
ID. Linux Capabilities &,

nebula.<graphd|metad|storaged| {} FATFHE Pod RIZTEMLE TS = LIBETT

exporter>.nodeSelector HIARES e ER.

nebula.<graphd |metad|storaged| [ AT A Pod AERIABHRE taints

exporter>.tolerations FRET=W

nebula.<graphd |metad|storaged| { FATFIEE Pod BIFMMRM, BIET

exporter>.affinity MMM, Pod EFMMEH Pod &3EM
,I&Q

nebula.<graphd|metad|storaged| {} ATFHRERRRTE ESITFUIEIRSIE

exporter>. readinessProbe Ko HRNIBECIIHEYS, FRERILE
s ERAT T

nebula.<graphd |metad|storaged| { BATFHRERRERMTIET. WREN

exporter>. LivenessProbe 2HR[EIRM, Kubernetes ¥ERILHE
BAEE.

nebula.<graphd|metad|storaged| [ EN AR RBHZ B TR E,

exporter>. initContainers BERTIRETR B EE.

nebula.<graphd|metad|storaged| [ S5XINARRHTETNRRS, BER

exporter>.sidecarContainers TFRIPEEBNES, NEHERIE, T
%0

nebula.<graphd |metad|storaged| [l EXEEMNEARSS Pod M7FES,

exporter>.volumes

nebula.<graphd |metad|storaged| [ IEERBENEHFEENUE,

exporter>.volumeMounts

6. 83 NebulaGraph &,

BT --set BEBENX NebulaGraph B ECERIZAIAME, B30, --set nebula.storaged.replicas=3 AJI&E NebulaGraph &8+ Storage BRSHVEI AL
30

helm install "${NEBULA_CLUSTER_NAME}" nebula-operator/nebula-cluster \

# $ERESRBE chart BORRZS, FISENBRIARERMARA charto

#$11T helm search repo -l nebula-operator/nebula-cluster &8 % B & &FfA chart ks,
--version=1.8.0\

#1487 NebulaGraph SEE¥FRbHYEH 2 ==iEl,
--namespace="${NEBULA_CLUSTER_NAMESPACE}" \

# BE X EEBE AT,

--set nameOverride="${NEBULA_CLUSTER_NAME}" \

--set nebula.storageClassName="${STORAGE_CLASS_NAME}" \

#¥5%E NebulaGraph $8##IkR 2.

--set nebula.version=vmaster

7. &5 NebulaGraph £28% Pod FIE IR,
kubectl -n "${NEBULA_CLUSTER_NAMESPACE}" get pod - L "app.kubernetes.io/cluster=${NEBULA_CLUSTER_NAME}"
R

NAME READY STATUS RESTARTS AGE
nebula-exporter-854c76989c-mp725 1/1 Running O 14h
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nebula-graphd-0
nebula-graphd-1
nebula-metad-0
nebula-metad-1
nebula-metad-2
nebula-storaged-0
nebula-storaged-1
nebula-storaged-2

1/1 Running O
1/1 Running O
1/1 Running O
1/1 Running O
1/1 Running O
1/1 Running 0
1/1 Running O
1/1 Running O

14h
14h
14h
14h
14h
14h
14h
14h

17.4.1 #%&

&GS 202568848

-689/771 -

2023 Vesoft Inc.



17.4.1 &

f#] NebulaGraph Operator 71%% NebulaGraph fE#EA

XS TAINAER NebulaGraph Operator #£ Kubernetes 3f15H 74k NebulaGraph £ 289k <,

Ei#&ﬁ:%@'r&*

1.x hZ#) NebulaGraph Operator R3&& 3.x L Fhias#y NebulaGraph,

{8 F B
- QAR MER NebulaGraph Operator 82/ NebulaGraph &8,
« QAR NebulaGraph 3.5.0 Z 3.6.0 kRS,
« WNEFLR NebulaGraph AVAR, o

Eilf72~is

E8I# NebulaGraph 8, B8, 50 o
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https://discuss.nebula-graph.com.cn/uploads/default/optimized/3X/7/6/76add3b56ce137be42ebf6e79027bef8a1a0de6b_2_648x1000.jpeg

17.4.1 &

{if FI KUBECTL 7+2% NEBULAGRAPH 5%

IR BIFFFARE NebulaGraph kZs7 3.5.0,
1. EEEHPRSNHEEGIRE,

kubect L get pods - L app.kubernetes. io/cluster=nebula -ojsonpath="{.items[*].spec.containers[*].image}" |tr -s '[[:space:]]' "\n" [sort |uniq -c
RERA:

1vesoft/nebula-graphd:v3.5.0
1vesoft/nebula-metad:v3.5.0
3 vesoft/nebula-storaged:v3.5.0

2. 448 nebula EEBFERE, FEEEREARSSHI version BUEM 3.5.0 X ZE master,
a. ¥T7F nebula EEEERY YAML X 15,

kubectl edit nebulacluster nebula -n <namespace>

b. ¥ version BY{E,
BEHI YAML XHFRBIT:

apiVersion: apps.nebula-graph.io/vlalphal
kind: NebulaCluster
metadata:
name: nebula
spec:
graphd:
version: master //#&{EM 3.5.0 {£24ZE master,

metad:
version: master //A&{EM 3.5.0 {&2(ZE master,

storaged:
version: master //4&{EM 3.5.0 {E24ZE master,

3. ARRE,
fR77 YAML XXHHIRWES, Kubernetes = B EMEENACE, HABFARER.
4. F/H92 0ME, WITUTHSAIEETRSHREMRELER master.
kubectL get pods - L app. kubernetes. io/cluster=nebula -o jsonpath="{.items[*].spec.containers[*].image}" |tr -s '[:space:]]' '\n' |sort [uniq -c
[

1vesoft/nebula-graphd:master
1 vesoft/nebula-metad:master
3 vesoft/nebula-storaged:master

{if FI HELM F+25; NEBULAGRAPH %

1. B4 Helm €, HENSHNECERR.

helmrepo update
2. BLE Helm HIFIET =,

export NEBULA_CLUSTER_NAME=nebula  # NebulaGraph ££&#%Z =%,
export NEBULA_CLUSTER_NAMESPACE=nebula # NebulaGraph £8#FribaVe & =gl E Fo

3. Ft4& NebulaGraph £2%,
FIINFRZE master NebulaGraph &8s ST

helmupgrade "${NEBULA_CLUSTER_NAME}" nebula-operator/nebula-cluster \
--namespace="${NEBULA_CLUSTER_NAMESPACE}" \

--set nameOverride=${NEBULA_CLUSTER_NAME}\
--set nebula.version=master

--set nebula.version FY{EIEH EARERN BIRRAES,
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4, ERREOREREREHRAS,
EERIRES:

$ kubectl -n "${NEBULA_CLUSTER_NAMESPACE}" get pod - L "app.kubernetes.io/cluster=${NEBULA_CLUSTER_NAME}"

NAME

READY STATUS RESTARTS AGE

nebula-graphd-0 1/1 Running O 2m
nebula-graphd-1 1/1 Running 0 2m
nebula-metad-0 1/1 Running O n

nebula-metad-1 1/1 Running 0 2n

nebula-metad-2 1/1 Running 0

nebula-storaged-0 1/1 Running O
nebula-storaged-1 1/1 Running 0
nebula-storaged-2 1/1 Running 0

BEERRE:

$ kubectl get pods - L app.kubernetes. io/cluster=nebula -o jsonpath="{.items[*].spec.containers[*].image}" |tr -s '[:space:]]' "\n'|sort |uniq -c

1vesoft/nebula-graphd:master
1 vesoft/nebula-metad:master

3 vesoft/nebula-storaged:master

I SA A U

17.4.1 &

EENARIER—MRDENNIRBEHNNIIE, FE Storage BRSH Leader DR BIRSHHITREES, AP RI7EEEFEAIR YAML X4 HhEC

& enableForceUpdate S%K, RE&IE Leader R RIAEIBIZIE, LUARINIRARIIIR. HIESWIL D A0 F 5,

HR R

FRIEF, MRBFEE,
kubectl Logs <pod-name> -n <namespace>

ERY, OEEFFRSHELSF.

kubectl describe nebulaclusters <cluster-name> -n <namespace>

TEEBIRS Pod MHE.

&EEH: 202588848
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llEE S

XA IAMIBRER NebulaGraph Operator 81289 NebulaGraph £2%,

{5 FH PR ]

- O #MIBRMER NebulaGraph Operator I #INebulaGraph&2f,
- TEMRE R T R RIFHSER. BXER, EESR o

{5 FI KuBECTL JIF% NEBULAGRAPH 5:#¥

1. EEFALIZNEE.

kubectl get nc --all-namespaces

R[ERB:

NAMESPACE NAME ~ READY GRAPHD-DESIRED GRAPHD-READY METAD-DESIRED METAD-READY STORAGED-DESIRED STORAGED-READY AGE

default nebula True 2
nebula nebula2 True 1

2 3 3 3 3 38h
1 ! 1 1 1 2m7s

CIMEREERY. BUEN, MIBRE Y nebula2 BILEEY,

kubect delete nc nebula2 -n nebula

R[]

nebulacluster.nebula-graph.io "nebula2" deleted

3. HEIAMIER.

kubectl get nc nebula2 -nnebula

IR[ER

No resources found in nebula namespace.

{ FI HELM f1HIF% NEBULAGRAPH 27

. BEERER Helm Z#H A,
helm List --all-namespaces
IR [ERA)
NAME NAMESPACE REVISION UPDATED STATUS  CHART APP VERSION
nebula default 1 2023-11-06 20:16:07.913136377 +0800 CST deployed nebula-cluster-1.7.1 1.7.1
nebula-operator nebula-operator-system 3 2023-11-06 12:06:24.742397418 +0800 CST deployed nebula-operator-1.7.1 1.7.1
. EE Helm RAEEFIBNFMES. B0, EERI nebula BY Helm R EFINEEHER.

helmget values nebula -n default

IR[ER

USER-SUPPLIED VALUES:
imagePullSecrets:
- name: secret_for_pull_image

nameOverride: nebula # 247k

nebula:

graphd:

image: reg.vesoft-inc.com/xx
metad:

image: reg.vesoft-inc.com/xx

licenseManagerURL: xxx:9119
storageClassName: local-sc
storaged:

image: reg.vesoft-inc.com/xx
version: v1.8.0 # S£E¢hRZs
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3, BR Helm & fmskflo a0, MIBRE nebula B9 Helm Z#R5LHl,

helmuninstall nebula -n default

IR[ER

release "nebula" uninstalled

Y Helm RSB MERE, NebulaGraph Operator & B EIIl& 5% SEHIBXBIFFE K8s EiRo

4. IS BE E R

kubect get nc nebula -n default
IR [ERA)

No resources found in default namespace.

17.4.1 &

&EEH: 20258848
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17.4.2 ¥ NebulaGraph ##IfD

17.4.2 F# NebulaGraph AL E

NebulaGraph &&#/ Meta. Storage. Graph [REZ#HEZBMEIAEEE. NebulaGraph Operator THFEENEBRZSWEE. AN RBMNEIENR
NebulaGraph SEEHIEIARE.

e

EAS @ Helm BENX NebulaGraph E£EMEEE S,

[

BE#H NebulaGraph Operator 8 E— 1 &8, BASE, S0 o

FLE T3

EBRSHVECE T OB RN YAML SXH4AR, 3@3d spec.<metad|graphd |storaged>.config BE3EE. NebulaGraph Operator &% config FHIERES A\E!
FRZARSSHY ConfigMap H, RETEARSBohETR ConfigMap #HEHEIRSHIECESXHFE R /usr/local/nebula/etc/ To

config Z5HA4NT:

Config map[string]string " json:"config,omitempty""

540, &K Graph BRS3HY enable authorize BEBVECE, TILATEBIRERNHEZ/G, 81T spec.graphd.config BEIEE.

apiVersion: apps.nebula-graph.io/vlalphal
kind: NebulaCluster

metadata:

name: nebula

namespace: default
spec:

graphd:

config: // 73 Graph RS BENE .
"enable_authorize": "true" // BAEI. BINMER falseo

WRFBEH Meta fRZSF0 Storage FRSZECE config , MITE spec.metad.config F spec.storaged.config A ARNNIFT Bz AYAD B IMo

AR EZEL

£ config FERTAIRENSHIFE, HAFISL:

ZHCEFS Pod HZ AN

SURRSHEESHOARE: —XRVNFTEBRSARENNEE,; S—LKRAUERSBITHSERNEE, RS ETHERNEE BT
A, ERERSE, EESMERREXAFPIE

KXTIRSHEESHRESHFCITHNMSER, FEE LARSEESHFERETREPREINETHI™ENL—T; HELE

o

EEREERSNEEN, SEIBUT/LR:

* WR config TEMHSEINZIFETHISENNSE, NASMERS Pod NER, HERESHNENRFSBIFAL.

* WR config TEHMHNSHREE—NMHS NI FHFTHHSERNSLY, WEMARS Pod WER, HERBAXINETHISSHNENRT AW
FA,

=8
H.
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https://github.com/vesoft-inc/nebula-operator/blob/v1.8.0/doc/user/custom_config.md#dynamic-runtime-flags
https://github.com/vesoft-inc/nebula-operator/blob/v1.8.0/doc/user/custom_config.md#dynamic-runtime-flags

17.4.2 ¥ NebulaGraph £EEAILE

e

BEASHETNSDSENSHEERTHMA Pod BR, BHRYFIENNSHSISIHEITHHTEN.

SRRl
RAIERINEEEN Meta, Storage. Graph JREMIFORE.

BILATE config FEEAARAN port Fl ws_http_port B, MMACE BEXMHO, XA NMSHIEMEE, BB MMeta [RSI0E 240, Storage lR5inE
Z4h Graph [R5 E0EZ 28 networking BEE—T9,
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17.4.2 ¥ NebulaGraph £EEAILE

e

« BREX port M ws_http_port BHECES, =fit’k Pod ER, HEEREEM.
- EEEBIE, TEEN port B,
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17.4.2 ¥ NebulaGraph £EEAILE

| EREREE A,
a STFEBREX .

kubectl edit nc nebula
a. EERECE S, M config FEE, BBEHE XK.

apiVersion: apps.nebula-graph.io/vlalphal
kind: NebulaCluster
metadata:
name: nebula
namespace: default
spec:
graphd:
config: # 4 Graph RS BE Xt E.
port: "3669"
ws_http_port: "8080"
resources:
requests:
cpu: "200m"
memory: "500Mi"
limits:
cpu: "1"
memory: "1Gi"
replicas: 1
image: vesoft/nebula-graphd
version: master
metad:
config: # 73 Meta fRSS BE XiH OB E.
ws_http_port: 8081
resources:
requests:
cpu: "300m"
memory: "500Mi"
limits:
cpu: "1"
memory: "1Gi"
replicas: 1
image: vesoft/nebula-metad
version: master
dataVolumeClaim:
resources:
requests:
storage: 2Gi
storageClassName: local-path
storaged:
config: # 3 Storage ARSS B XinOERE.
ws_http_port: 8082
resources:
requests:
cpu: "300m"
memory: "500Mi"
limits:
cpu: "1"
memory: "1Gi"
replicas: 1
image: vesoft/nebula-storaged
version: master
dataVolumeClaims:
- resources:
requests:
storage: 2Gi
storageClassName: local-path
enableAutoBalance: true
reference:
name: statefulsets.apps
version: vl
schedulerName: default-scheduler
imagePullPolicy: IfNotPresent
imagePullSecrets:
- name: nebula-image
enablePVReclaim: true
topologySpreadConstraints:
- topologyKey: kubernetes.io/hostname
whenUnsatisfiable: "ScheduleAnyway"

2. R1FERE XX,
BEBXHR1ERE, NebulaGraph Operator R EEhEHERALE.

a. #% Esc BB H4mIEIET.
b. 5N wq REFEEXAHERH.
3. RIFEEE LN,

kubectl get svc
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IR[ERE:

NAME
nebula-graphd-headless
nebula-graphd-svc
nebula-metad-headless
nebula-storaged-headless

TYPE

ClusterIP
ClusterIP
ClusterIP
ClusterIP

CLUSTER-IP
None
10.102.13.115
None

None

EXTERNAL-IP
<none>
<none>
<none>
<none>

PORT(S) AGE
3669/TCP,8080/TCP 10m
3669/TCP,8080/TCP 10m
9559/TCP,8081/TCP 11m

9779/TCP,8082/TCP,9778/TCP  11m

17.4.2 ¥ NebulaGraph £EEAILE

AILUEE], Graph BRS3H9 RPC SPiF#HZEIRIRCOIEELE )y 3669 (BRIA 9669) , HTTP IHOBLEL /) 8080 (BRIA 19669) 5 Meta BRSSHI HTTP IO BELE
798081 (BRIA 19559) ; Storage AREZHYHTTP ImOBLZ I 8082 (BAIA 19779) o

REEH: 20258848
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17.4.3 TriEEE

17.43 TP 2
WAL B

£ K8s IfiEH, NebulaGraph BEUBEMIERALERESE (PV) L. SiSELT BEMESENEEREINER FSNEREENEE, WHR
NebulaGraph #BIEKEIER, AXNBIAEE K8s IF1EH A NebulaGraph BIBRSTHSTELY BEMES

e

- ERCIRE, TXEEREITHISIEM PV I E,
- KAXNEBNFEERELY BEES, THHEARRFRSE.

HRER

K8s F, StorageClass BENX T —MEMHEEENZR, BRRT —MEENSE, SEEHENIRMESE (provisioner) . SHMEMAT, HaiE—
PersistentVolumeClaim (PVC) FH38FE— StorageClass BY, K8s 2BmIBIE— MMM PV, S BEMESENRERRIE PVC HIZNEHENS
=, AT K8s 21R#E PVC HI8ER storageClassName BRI &i% PVC JRHY PV IR E, EXMIEF, FRENERN PV, MERTIEHN PVINEE
Ko RECHSEFEEA ZIFEFEENCHESYT A, BIECET storageClassName BY PVC, [FIBY StorageClass BY allowVolumeExpansion FERMAA true o I
20 o

£ Operator 1, REEEIESRIE PVC, A Operator 21R#E NebulaGraph S ARSHIAZE spec.<metad|storaged>.dataVolumeClain ETHBIEE PVC,
I, FEBIEREHNEERIY PVC WECEEH, RAEBMA PVITHSERT B
B FSR 1
+ K8s RAZFFHS T 1.18,
- BE K8s IFE A BIEE StorageClass, #ESN o
« H&fR StorageClass ECE T allowvoluneExpansion FEZH BIEN true o
- Hafk StorageClass ECEH provisioner ZHRFENEY Bo
* 7 K8s 832 —1 NebulaGraph 8, EAZXE, 81 o
+ NebulaGraph &8 Pod & Fiz{THK7
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https://kubernetes.io/docs/concepts/storage/persistent-volumes/#expanding-persistent-volumes-claims
https://kubernetes.io/docs/concepts/storage/persistent-volumes/#expanding-persistent-volumes-claims

17.4.3 A

TELY BAFEE R
LT RIfR1% StorageClass BYEFRT ebs-sc , NebulaGraph SEE£HIZ A nebula , BERIMEIELY B Storage RS HEFES.

1. &% Storage iRS5 Pod BYIRES.
kubect get pod
Nk
nebula-storaged-0 1/1 Running 0 43h
2. &% Storage BRSSHI PVC #I PV 58,

#BEEHPVCIER
kubectl get pvc

_— - .
NG
storaged-data-nebula-storaged-0 Bound pvc-36ca3871-9265-460f-b812-7e73a718xxxx 5Gi RWO ebs-sc  43h

#EBPVIER, Mk PVIAENR 56
kubectl get pv

il :
pvc-36ca3871-9265-460f-b812-xxx 5Gi  RWO Delete Bound  default/storaged-data-nebula-storaged-0 ebs-sc 43h
3. EMNARHRFHRERT, RITUTE<LERY A Storage BRSMFHEEE 10Gi,
kubectl patch nc nebula --type='merge' --patch '{"spec": {"storaged": {"dataVolumeClaims":[{"resources": {"requests": {"storage": "10Gi"}}, "storageClassName": "ebs-sc"}1}}}'
il

nebulacluster.apps.nebula-graph.io/nebula patched

4. EF—DHELRTEY BEMPVCHI PVIER.

kubectl get pvc
il
storaged-data-nebula-storaged-0 Bound pvc-36ca3871-9265-460f-b812-7e73a718xxxx 106i  RWO ebs-sc  43h
kubectl get pv
Tl -
pvc-36ca3871-9265-460f-b812-xxx 10Gi RWO Delete Bound  default/storaged-data-nebula-storaged-0 ebs-sc 43h

MERMW, PVCH PVHIBEEHEYT BE 10Gi,

&EEH: 202588848

-701/771 - 2023 Vesoft Inc.



17.4.3 TEfgEH

7t GKE fll EKS L {fi iAHIFF A WAFEE

£ K8s 1, AHIFFALIE(EE (Local Persistent Volumes, Local PV) EiZFFERAT iVt B REMB IR HELEMLKEE, Local PVIREE
=M I0PS MIERMIREER, EAHIEEERNA. XN AUNAETE #n
d{E A Local PV LAK7EfE Local PV iIi2Hh ¥ sk MBI R 3%,

BIAEM Local PV BERRFHILRE, BRFRTFMEEFME, FMEFHEIEEF2EMNED. MRTREETAREFL, FMEFEEENFRELIETERER.
Elitt, M Local PV Y, FEERSTAM. FRESAMEMREES @M —EREIE,

RN

NebulaGraph Operator SR T o Provisioner O S BIEMMIBR Persistent Volume %R, BiI7Zf#E# Provisioner, &a]
¥&FH A Local PV, NebulaGraph Operator 1RIBEB¥ L B X4 HE X H PVC 1 StorageClass, BzheliE PVC HEBERIFIRL Local PV o

% Provisioner $#[0¢1% Local PV B, Provisioner $Z5I286132 local ERIBI PV, FHEIZE nodeAffinity FEE, XEEEER local 25EIAY PV #Y Pod #iE
B ET S L, LBk Local PV BS, Provisioner {52850 local A PV R, HiEET S EMNEMHER.

FIEZ S

B %% NebulaGraph Operator, #{E& 0 o
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https://cloud.google.com/kubernetes-engine?hl=en
https://aws.amazon.com/eks/
https://aws.amazon.com/eks/
https://kubernetes.io/docs/concepts/storage/dynamic-provisioning/#background

17.4.3 FFi#E

BIESR

RGN E IR FERIA S B =18 default Ho
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GKE [f#fi] Local PV EKS L{#H Local PV

1. I A&7 SSD YT =ito

upgrade 1 --max-unavai Llable-upgrade 0 --num-nodes 1 --enable-autoscaling --min-nodes 1 --max-nodes 2

17.4.3 A

gcloud container node-pools create "pool-1" --cluster "gke-1" --region us-centrall --node-version "1.27.10-gke.1055000" --machine-type "n2-standard-2" -- local-nvme-ssd-block count=2 --max-surge-

KT eIASZAM SSD T RURISHIRRE, BSI 0= S 570010 SSD T 2t

2. {#£F3 DaemonSet BZE RAID HIFHEEHITIRT Lo

a. T#; gke-daemonset-raid-disks.yaml X,

b. #8E RAID £ DaemonSet, DaemonSet S7EFTA M SSD BE£Z IS E RAID 0 55!, HIFISERAN extd XHERS,

kubectl apply -f gke-daemonset-raid-disks.yaml

3. #8% Local PV Provisioner,

a. F& local-pv-provisioner.yam| X

b. &35 Local PV Provisioner,

kubectl apply -f local-pv-provisioner.yaml

4 TEEEBACE SV, i@id spec.storaged. dataVolumeClaims B spec.metad.dataVolumeClaim X B PVC #1 StorageClass R Bzt Local PV, EA,
StorageClass TEEALER local-nvme » EARIEFIEE, SI0IENebulaGraphiit,

NebulaGraphSE&8HZ D B E

metad:
dataVolumeClaim:
resources:
requests:
storage: 2Gi

storageClassName: local-nvme
storaged:

dataVolumeClaims:
- resources:

requests:

storage: 2Gi
storageClassName: local-nvme

5. FF PVFIR,

kubectl get pv
R[E:

NAME CAPACITY ACCESS MODES RECLAIMPOLICY STATUS CLAIM
pvc-01be9b75-9¢50-4532-8695-08e11h489718 5Gi RWO Delete Bound
pvc-09de8ebl1-1225-4025-b91b-fbcObcce670f 5Gi RWO Delete Bound
pvc-4b2a9ffb-9000-4998-a7bb-edb825c872¢ch 5Gi RWO Delete Bound

6. BF PVHFAER.

kubectl get pv pvc-01be9b75-9¢50-4532-8695-08e11b489718 -0 yaml

apiVersion: vl

kind: PersistentVolume
metadata:
annotations:

local.pv.provisioner/selected-node: gke-snap-test-snap-test-591403a8-xdfc
nebula-graph.io/pod-name: nebula-storaged-0

pv.kubernetes.io/provisioned-by: nebula-cloud.io/local-pv
creationTimestamp: "2024-03-05T06:12:32Z"
finalizers:
- kubernetes.io/pv-protection
labels:
app.kubernetes.io/cluster: nebula
app.kubernetes.io/component: storaged
app.kubernetes.io/managed-by: nebula-operator
app.kubernetes.io/name: nebula-graph
name: pvc-01be9b75-9c50-4532-8695-08e11b489718
resourceVersion: "9999469"

uid: ee28a4da-6026-49ac-819b-2075154b4724
spec:

accessModes:

- ReadWriteOnce
capacity:
storage: 5Gi

claimRef:
apiVersion: vl

STORAGECLASS REASON AGE
default/storaged-data-nebula-storaged-0 Llocal-nvme
default/storaged-data-nebula-storaged-1 Llocal-nvme
default/storaged-data-nebula-storaged-2 Llocal-nvme
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https://cloud.google.com/kubernetes-engine/docs/how-to/persistent-volumes/local-ssd-raw#1st-or-2nd-generation_1
https://raw.githubusercontent.com/vesoft-inc/nebula-operator/v1.8.0/config/samples/raid-disks/gke-daemonset-raid-disks.yaml
https://raw.githubusercontent.com/vesoft-inc/nebula-operator/v1.8.0/config/samples/local-pv-provisioner.yaml
https://docs.aws.amazon.com/AWSEC2/latest/UserGuide/add-instance-store-volumes.html
https://docs.aws.amazon.com/eks/latest/userguide/create-managed-node-group.html
https://raw.githubusercontent.com/vesoft-inc/nebula-operator/v1.8.0/config/samples/raid-disks/eks-daemonset-raid-disks.yaml
https://raw.githubusercontent.com/vesoft-inc/nebula-operator/v1.8.0/config/samples/local-pv-provisioner.yaml

17.4.3 A

= IR LOCAL PV (RS

ERAMSKETERE (S0 AWS EBS. Google Cloud Persistent Disk. Azure Disk Storage. Ceph. NFS %) R PV, FFBRMKBTEAHET =,

e Pod #RIFEZIMN TR, EREEHHEAIFERIR, AT, ERZMEERIFENPVE, BT , FHEERIRABER
FET = -ER Pod £,

NebulaGraph#y Storage RS EEHIBETTREES, ALIRES TR FEIF, TRHER, XKORSEMmEBRARETR. B2, £/ Local PV
B9 Storage Pod AT TIREMMN, TRREAMTRET, YAFHTRME. HEETHMTIRIZIT, T2 Pod 5 Local PV HI4EE,

336ER Local PV 3 F2FR & T i fERIIE R, NebulaGraph Operator Z3F45 6 = LIFIRAV R R 4 fRYa0E 1118 1T B ohilPE L5 181E, BT 1E5ER:
BYEC & IR E spec.enableAutoFai lover /3 true , EIEHAERR Pod 5 Local PV BY48%E, MTfE Pod BETEE T = _EiE1T,

NI

spec:
# FHiB B ohiRfEEs
enableAutoFailover: true
# Storage ARS5 79" OFFLINE KA /E %45 B ahi a5 HBYal.
#BRINE 5 9.
# 3SR Storage IRSBEMHBRMEERIRTS, FRMEHRERTE,

failoverPeriod: "2m"

REEH: 202568848
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https://kubernetes.io/blog/2018/04/13/local-persistent-volumes-beta/#creating-a-local-persistent-volume

17.4.3 TEfgEH

Eg PV

NebulaGraph Operator A% PV (Persistent Volume) FiFAEREER PVC (Persistent Volume Claim) SR7EZEFALEIR. MRAFP RN
OMIBR T —1 NebulaGraph 8%, BRI\ PV PVC MR EEHIBMAERE, UHRREERS,

PR AESE B SLHIR AR B S HiBIT I B S #K spec. enablePVReclaim /3 true SRIE XTEMIBREEEES B oMbk PVC LAREMEIE. EFEMIFR PVC ERSE
k% PV, AFRREBEX PV HEIEE, S01 # TR PV [EIUERER,

AiFESM

i

£ K8s gl — NebulaGraph &, B&$E, 21 o
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https://kubernetes.io/docs/concepts/storage/storage-classes/#reclaim-policy
https://kubernetes.io/docs/concepts/storage/persistent-volumes/#reclaiming

17.4.3 7 H

BIESR

LA TFRGIER R nebula FIEEE. B9 nebula_cluster.yaml B9 YAML BRE {4, 3%BRUNRIIEE enablePVReclaim :

1 AT T e S HEN nebula SEB¥V4RIEDIE,

kubectl edit nebulaclusters.apps.nebula-graph.io nebula

2. 12 YAML XXHEY spec BEEEINA, 70 enablePVReclain FFIZBEEEN trueo

apiVersion: apps.nebula-graph.io/vlalphal
kind: NebulaCluster
metadata:
name: nebula
spec:
enablePVReclaim: true //A&BEER true,
graphd:
image: vesoft/nebula-graphd
logVolumeClaim:
resources:
requests:
storage: 2Gi
storageClassName: fast-disks
replicas: 1
resources:
limits:
cpu: "1"
memory: 1Gi
requests:
cpu: 500m
memory: 500Mi
version: master
imagePullPolicy: IfNotPresent
metad:
dataVolumeClaim:
resources:
requests:
storage: 2Gi
storageClassName: fast-disks
image: vesoft/nebula-metad
logVolumeClaim:
resources:
requests:
storage: 2Gi
storageClassName: fast-disks
replicas: 1
resources:
limits:
cpu: "1"
memory: 1Gi
requests:
cpu: 500m
memory: 500Mi
version: master
nodeSelector:
nebula: cloud
reference:
name: statefulsets.apps
version: vl
schedulerName: default-scheduler
storaged:
dataVolumeClaims:
- resources:
requests:
storage: 2Gi
storageClassName: fast-disks
- resources:
requests:
storage: 2Gi
storageClassName: fast-disks
image: vesoft/nebula-storaged
logVolumeClaim:
resources:
requests:
storage: 2Gi
storageClassName: fast-disks
replicas: 3
resources:
limits:
cpu: "1"
memory: 1Gi
requests:
cpu: 500m
memory: 500Mi
version: master

3. $A1T kubectl apply -f nebula_cluster.yaml fE_EIREFTE,
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17.4.3 A

TEERIZIERD enablePVReclain IRE N true f7, HEMMIFRE, RFK=BRMER PVC LIEEFERR. 2EMER PV, BURT PV BIEULEERK,

REEH: 202568848
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17.4.4 EHERH K

1744 EHERH S

NebulaGraph £8&MRSS (graphd. metad. storaged) EETTHRISERIEITEE, HEBRINFEREZ MRS EE3H /usr/local/nebula/logs BR
TO

(it

EBiZfTHE
MREFEEE NebulaGraph SEE#HIEITAE, ATLUET kubectl logs BiLEF,

flgn, &F Storage REBHEITAS:

// &E%& Storage ARSS Pod B9&#5 (nebula-storaged-0) o

$ kubectL get pods - L app.kubernetes. io/component=storaged
NAME READY STATUS RESTARTS  AGE
nebula-storaged-0 1/1 Running O 45h

// #A Storage BRSSPATER RS storaged.
$ kubect L exec - it nebula-storaged-0 -c storaged -- /bin/bash

// && Storage [REHBETAE.
$cd /usr/local/nebula/logs

THELHE

EERSEETHERERNSTESS DREETE, AR SREdZEATIE, Operator A sidecar A3 EHHFEMTILB S,

AT HEAEHIRENEIE, 1 NebulaGraph REZEEZE—1 sidecar F2%, AEWEZ

BRBTENEE, HEELAXIIEENBEHE
i, sidecar R23fEH TEB=REMIMESE.

TEEEBELHIRY YAML EBE SR, @i spec. logRotate FEXFF B HEHHEINEE, [FIBYTE spec.<graphd|metad|storaged>.config NIRE

timestamp_in_logfile_name {B79 false LB I ZARSS HEHTEEMIY, KIAMERT, BERERINEERXFAN. 59 NebulaGraph ENMRSEAEH
EREIhRERGIMNT

spec:
graphd:
config:
# REEAEXHEREENEE, BIREN false ULIMAETRE. BIAER true,
"timestamp_in_logfile_name": "false"
metad:
config:
"timestamp_in_logfile_name": "false"
storaged:
config:
"timestamp_in_logfile_name": "false"
logRotate: # A& HEE
# BEXHERBIBRRIS IR, BIMEN S, 0 RERBFEIRSRER.

rotate: 5
# XY BEXHE KB EXNFHANNARREREX . BRIAER 200M,
size: "200M"
Wk H &
MRAEEHTIINI A SHBEOBEXH, HEREILIEN ZENRSWERASHBELXTHERL, JUEEBSTEMERIRBIT.

Operator {8 TERBFICRITESIRREL,

e

B#i Operator (RUEIRERIRE So

TEEBF AR YAML ECE XX, ATITERMARSS T config M env FEPECE H IR IMER IR L.

spec:
graphd:
config:
# RERBIRERIREE R SMIEHX . BIMER false, REFEEM,
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https://linux.die.net/man/8/logrotate
https://fluentbit.io/
https://github.com/google/glog

17.4.4 EHEFHE

redirect_stdout: "false"
# BERNAHN™ERELRS]: INFO. WARNING. ERROR Al FATAL, EYfEZBIH 0. 1. 2703,
stderrthreshold: "0"

env:
- name: GLOG_logtostderr # BHEE N AR IRMAZ X o

value: "1" # 1 RIRENIREHIR, 0 RREAXHFH,
image: vesoft/nebula-graphd
replicas: 1
resources:
requests:
cpu: 500m
memory: 500Mi
service:
externalTrafficPolicy: Local
type: NodePort
version: vmaster
metad:
config:
redirect_stdout: "false"
stderrthreshold: "0"
dataVolumeClaim:
resources:
requests:
storage: 1Gi
storageClassName: ebs-sc
env:
- name: GLOG_logtostderr
value: "1"
image: vesoft/nebula-metad

=EEH: 202598848
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17.4.5 %4

17.4.5 %4
FFREATE
K8s 9 BRG], FEBTHHER Webhook 51T, BTN Webhook IHERMTEBMIEN, MTIRIELE

BHNR 2. BN Webhook I#EEIIEISIE (Validating) F1ZE (Mutating) 28, NebulaGraph Operator {VZ3iFI8IFI2(E, FHiv(E—LEZRINBTE
NEEEIFIN, 2348 NebulaGraph Operator BYZRIAENIZHIFM Kz aNE FF A N34

e
BfEMA Kes tlE— MR, RUETR, 21 o

WA HIAL

K8s BUENIZHI AT F 1E Kubernetes API Server SMEIER Z 81, EABEXHEEHRR, XMHYSIAT A TR — LR L5, tbanRs] Pod 89
REFERE, HERS Pod BIAIRINEEZE, NebulaGraph Operator {NZ3FIERIE, BIFHERFITIIENEZE, AIFHERETETFIRE,

FEAENERIS, NebulaGraph Operator BRIAB AR A TENIEEHIFIN B AR 2152/
+ 2 E3@5T datavolumeClaims 7 Storage ARSSIEMENIMN PVo
- BRI RSH PVC AR, BEIUT B
- Bb7E Storage FRSY R HRE], BHITHEM ZRIRME,
FRAENZRIS, NebulaGraph Operator ZHHEid AINERERN AR BITEEE M T AN IUEZEIFIN :
* ARINT ha-mode ERRMERFHES AR THR/EIAER:
+ Graph fR%: ZELVEE 2 MEIZS,

- Meta fR%S: EVFE 3 PEIF,
- Storage RS : ELFEE 3 RIS,

e

= A FARUZ2E NebulaGraph 5B IRSHIETI M. Storage ARSH Meta FRERERSHIRS , HEIARIEED M RF—H I BRI ERRE.
B, Ailt, BaARIT, EIVFE 34 Storage BRSH 3 1> Meta RS, Graph RS ATRESHARS, EIHEHBEIAKETUABE, EELVFE2D

EU$O

© FINT delete-protection SERRIVEERE L AWMk, BEZEE, BEEN o
J9ifE N WEBHOOK il iE45

T HIRBENRESMMEIEN TR, K8s B APl server F1/EN Webhook 2 BIHGE(SERIAEE HTTPS hilG#1T, FEILERENSHIEEENEN
Webhook 21 TLS IiEH. B K8s MIEREIRITHISE, AT BohHEIERHNELAFEH. NebulaGraph Operator £/ cert-manager

REBIEB.
Y cert-manager RESERH BT B ENTHIBY, NebulaGraph Operator 2 BzftIE— , BFEXMEN Webhook FRERIIESE, ERF&6IE
- , ATFEHESAIGER, FRAVEPIRIFAETE nebula-operator-webhook-secret B9 Secret A,

TR AT
1. REEPE cert-manager,
kubectl apply -f https://github.com/cert-manager/cert-manager/releases/download/v1.13.1/cert-manager.yaml

BIVERE R IARA cert-manager, #ESN o
2. {&2% NebulaGraph Operator BWEREXH, FRAENEH. FINVENEHIRXAN, FE2FHBE.
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https://kubernetes.io/docs/reference/access-authn-authz/extensible-admission-controllers/
https://cert-manager.io/docs/
https://cert-manager.io/docs/concepts/issuer/
https://cert-manager.io/docs/concepts/certificate/
https://cert-manager.io/docs/installation/

.

.

17.4.5 %4

# ERYUFNEE
helm show values nebula-operator/nebula-operator

#{EERECE, J§ enableAdmissionWebhook €& H " true' o
helmupgrade nebula-operator nebula-operator/nebula-operator --set enableAdmissionWebhook=true

e

nebula-operator JJ chart FRTEEZERIRZFR, nebula-operator/nebula-operator A4 chart IR R, SNEREHIETE chart e R =E, ZRIAA default o

. BEHEN Webhook BJIESH Secret,

kubectl get secret nebula-operator-webhook-secret -0 yaml

MRHHMERPESIEERE, NWRTEN Webhook BIIEBEZBIEMIN.

- BIEERIFN.

IOEER 13T datavolumeClaims /9 Storage ARZSIENMEZRIMN PV,

$ kubect L patch nc nebula --type='merge' --patch '{"spec": {"storaged": {"dataVolumeClaims":[{"resources": {"requests": {"storage": "2Gi"}}, "storageClassName": "local-path"},{"resources": {"requests":
{"storage": "3Gi"}}, "storageClassName": "fask-disks"}]}}}'
Error from server: admission webhook "nebulaclustervalidating.nebula-graph.io" denied the request: spec.storaged.dataVolumeClaims: Forbidden: storaged dataVolumeClaims is immutable

IOIEEE IE48/ )\ Storage ARSI PVC A=,

$ kubect patch nc nebula --type='merge' --patch '{"spec": {"storaged": {"dataVolumeClaims":[{"resources": {"requests": {"storage": "1Gi"}}, "storageClassName": "fast-disks"}1}}}'
Error from server: admission webhook "nebulaclustervalidating.nebula-graph.io" denied the request: spec.storaged.dataVolumeClaims: Invalid value: resource.Quantity{i:resource.int64Amount{value:
1073741824, scale:0}, d:resource. infDecAmount{Dec: (*inf.Dec)(nil)}, s:"1Gi", Format:"BinarySI"}: data volume size canonly be increased

JOIFERIETE Storage IRSEA AR, HITEM TR,

$ kubectl patch nc nebula --type='merge' --patch '{"spec": {"storaged": {"replicas": 5}}}'

nebulacluster.apps.nebula-graph.io/nebula patched

$ kubect L patch nc nebula --type='merge' --patch '{"spec": {"storaged": {"replicas": 3}}}'

Error from server: admission webhook "nebulaclustervalidating.nebula-graph.io" denied the request: [spec.storaged: Forbidden: field is imnutable while in ScaleOut phase, spec.storaged.replicas: Invalid
value: 3: field is immutable while not in Running phase]

WIFSR AR THR)EIRE,

# IR NE AR

$ kubect L annotate nc nebula nebula-graph. io/ha-mode=true

# 30IE Graph BRSHIR/NEIZE

$ kubectl patch nc nebula --type='merge' --patch '{"spec": {"graphd": {"replicas":1}}}'

Error from server: admission webhook "nebulaclustervalidating.nebula-graph.io" denied the request: spec.graphd.replicas: Invalid value: 1: should be at Least 2 in HA mode

IIEEBMBRRIF, BEBESRENIG R

&EEH: 202588848

-712/771 - 2023 Vesoft Inc.
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NebulaGraph Operator SZ#ilbR{R#7, LABALENebulaGraph&EE£EEIMIIBR. AN BURIJINebulaGraph&EE#it B MIBR R,

B FEAR 1

+ NebulaGraphfEBESIE. EZELR, FEN

- NebulaGraph&EEERENTETH, EZER, FERL
TR AR LU 5 B CRAF

7RI delete-protection JEAREIEEE,

kubect L annotate nc nebula -n nebula-test nebula-graph.io/delete-protection=true

WA L8379 nebula-test 5344 2B BY nebula SEBER AR T MIBRERIFS

JETEMBR ORI

To verify that deletion protection is enabled, run the following command:

BEITUTHLRIENRRIFESERR:
kubectl delete nc nebula -n nebula-test
LU Efn S ZiR MIBR nebula-test Bn& Z[B]HHAY nebula HEE%,

REUES:

¥

17.4.5 %4

Error fromserver: admission webhook "nebulaclustervalidating.nebula-graph.io" denied the request: metadata.annotations[nebula-graph.io/delete-protection]: Forbidden: protected cluster cannot be

deleted
BRI A A% P B £
MEBF PR delete-protection JEfR:

kubect L annotate nc nebula -n nebula-test nebula-graph.io/delete-protection-

WA L8379 nebula-test 8344 2B FRAY nebula SEBEK ) T MIBRERIFS

RIGEH: 20258848
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17.4.6 &5 7] FAN S

17.4.6 /& m] AN R B35
A=

NebulaGraph Operator 8 NebulaGraph &2 HEVED, MSHBHIRSEEIERIEIT. = NebulaGraph £E8PE—AMHELLIEITH,
NebulaGraph Operator &= B &t TR HE MR, A>GEIMIBR NebulaGraph &80 1 4 Storage BRS3 Pod, 1EINEEHKRIE A, 1583 Nebular
Operator Y{A#{ TR B R,

FlEzS2 e

BREP TR
1. 8% NebulaGraph &8, EALTESE 0

2. 15FE Pods #BALTF Running IRZSHY, 1EINMKEE, MIBRE I <cluster_name>-storaged-2 Pod,

kubectl delete pod <cluster-name>-storaged-2 --now

<cluster_name> /9 NebulaGraph SE&$89Z K,
3. NebulaGraph Operator B&h8I3E R 7 <cluster-name>-storaged-2 #J Pod, LUEEHEE,
1T kubectl get pods ZF <cluster-name>-storaged-2 Pod BYRIEIRZS.

nebula-cluster-storaged-1 ~ 1/1 Running 0 5d23h
nebula-cluster-storaged-2  0/1 ContainerCreating 0 1s

nebula-cluster-storaged-1 1/1 Running 0 5d23h
nebula-cluster-storaged-2  1/1 Running 0 4m2s

Y <cluster-name>-storaged-2 BIIRZSH ContainerCreating /9 Running B, 5%BE B RIAL TN

&EEH: 20258848
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17.4.7 =M LhEE

17.4.7 =M ThEE
AR FEHT ) Leader 4371

NebulaGraph EBFERA P HREMEHIES RS MEELH, XESHEENSERNEDNT R L. PHRRFAD, B—NEHEEERXEZMEIR. ~
TIRIEZ D EIRBIBIN—3E, NebulaGraph £ Raft MYSEIM T 2O R EIRRD, Raft i, SN0 HESIEEE— Leader BI7,
Leader BIARMARAIEEIEXR, Follower lzst1 AMEIFEIER,

812 Operator €/#2#) NebulaGraph £BHERMEFTIESR, —MFET AR EIMFILRERS LHITER. XTFRoIEHRELR, S0

o IR Leader BIAFREN T RIFLLIRMARS, SSHERDFNIEEATH, ATEEXMIER, Operator 27 NebulaGraph SEBHRENEHTIIE
B, BRI Leader BIAEBEIHMAZEMT R Lo X, H— M EETRATERIRSH, HT= LR Leader BIAREBUSIMER FIRIEK,
RIS G A Att.

—MEET R EBFRE Leader BIA2EPER R E T A NIRRT RERIFHRRKAIE, AT BIFIEHRTIERAETE, Operator It T—1E A
enableForcelUpdate B4, HHERBINBIHRIRER, FPEZSEREN true , Xi¥, Leader BI&EARSHTBIEM T = £, MMRAEERRN
®E,

TRENE & 54
Operator RTELL T1ER Ttk NebulaGraph SEBF RN EHi:

+ NebulaGraph E8#HIRA L ET .
+ NebulaGraph &£EHELE R E T,
- NebulaGraph &£EHIRSHITERIR/E.

Bie & VR ) BT ES
TERIEREEBES AT YAML SXfHR, 310 spec. storaged. enableForceUpdate %K, IRE A true T false , LUTHIRIIBEHIVERE,

Y enableForceUpdate 79 true BY, RRATEEDH Leader Elds, MMINRARBERNERE; k2, "RREEDH Leader 8lZds, MURIEEEIRE A
’I‘io %ﬁi*{a?\] false o

\ﬁrning

IR E enableForcelpdate U true BY, HRZEMBFHNEFHITIRTIRIE. FAKRERBHERZER Pod, IR LEIERRAEFIHIEREMAIE
Bto

ECE A

spec:

storaged:
enableForceUpdate: true // & &R true BY, R-AEHZ S5 Leader B, MEREEEEEE Pod,

R/EEH: 202568848
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https://kubernetes.io/zh-cn/docs/tutorials/kubernetes-basics/update/update-intro/
https://kubernetes.io/zh-cn/docs/tutorials/kubernetes-basics/update/update-intro/

17.4.7 =M LhEE

#E K8s I NebulaGraph&E#Eik 5

e

EREERS Pod ThAEN Alpha hRZSTHEE.

ERESIPN, HTFEMREEEFEEEBNebulaGraphEBNE MRS Pod, 30 Pod REFEHRRITRITERIBIE. Pod ERMAREERIRSH
2, NTHRIRIRSHSAIAMY, NebulaGraph Operator ZIFIRMEREEFAFNE Graph, Meta, I Storage BRES Pod, U ABEREN
Storage iRS5 Pod,

FliEr ey
B4E1E K8s IMEFEIIE T — 1 NebulaGraphfEt, EASE, &0 o
RS E RSN L RSTIE POD

BEEARRIRS StatefulSet ITHISSHECERAIMERE (annotation) nebula-graph. io/restart-timestamp FIFEIRE N L FiRT B REMR B RDERE
BERIZEARSS Pod, ¥ NebulaGraph Operator #MZIEMNARSSBY StatefulSet 5528 TETE AR nebula-graph. io/restart-timestanp HFEEERETTH,
B & MR EBEBNTELRIRSHFRE Pod MIR(E,

LUTRRAISR, AFRE Graph IRSEIREEME, RTIGZENERBFE Graph RS Pods
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17.4.7 =M LhEE

BRIRFRTE BRI nebula , EBFFIRERKTE default SRRTET, HITUT@HL:

1. &% StatefulSet =HI2SHIZ R,

kubectl get statefulset

Tl

NAME READY AGE

nebula-graphd 2/2 33s
nebula-metad 3/3 69s
nebula-storaged 3/3 69s

2. FREXZ HIRS R B

date -u +%s

BRI

1700547115

3. B & StatefulSet =28 BT B B AR AR AR EHE B IR 1.
kubect annotate statefulset nebula-graphd nebula-graph.io/restart-timestamp="1700547115" --overurite
g
statefulset.apps/nebula-graphd annotate

4. MBRERIE,

kubectl get pods - L app.kubernetes.io/cluster=nebula,app.kubernetes.io/component=graphd -w

g

NAME READY STATUS RESTARTS AGE
nebula-graphd-0 1/1 Running O 9m37s
nebula-graphd-1 0/1 Running O 17s
nebula-graphd-1 1/1 Running 0 20s
nebula-graphd-0 1/1 Terminating 0 9m40s
nebula-graphd-0 0/1 Terminating O 9m4ls
nebula-graphd-0 0/1 Terminating O 9m42s
nebula-graphd-0 0/1 Terminating 0 9m42s
nebula-graphd-0 0/1 Terminating 0 9m42s
nebula-graphd-0 0/1 Pending 0 0s
nebula-graphd-0 0/1 Pending 0 0s
nebula-graphd-0 0/1 ContainerCreating O 0s
nebula-graphd-0 0/1 Running 0 2s

LitigH B RFRE Graph BRSS Pod ER R,
5. HiA StatefulSet 12528 TR,

kubectl get statefulset nebula-graphd -o yaml | grep "nebula-graph.io/restart-timestamp"
R

nebula-graph.io/last-applied-configuration: '{"persistentVolumeClaimRetentionPolicy":{"whenDeleted":"Retain","'whenScaled":"Retain"},"podManagementPolicy":"Parallel","replicas":2,"revisionHistoryLimit":
10,"selector":{"matchLabels":{"app.kubernetes.io/cluster":"nebula","app.kubernetes.io/component":"graphd","app.kubernetes.io/managed-by":"nebula-operator","app.kubernetes.io/name":"nebula-
graph"}},"serviceName":"nebula-graphd-headless","template":{"metadata":{"annotations":{"nebula-graph.io/cm-hash":"7c55c0e5ac74e85f","nebula-graph.io/restart-
timestamp":"1700547815"},"creationTimestamp":null,"labels":{"app.kubernetes.io/cluster":"nebula","app.kubernetes.io/component":"graphd","app.kubernetes.io/managed-by":"nebula-
operator","app.kubernetes.io/name":"nebula-graph"}},"spec":{"containers":[{"command":["/bin/sh","-ecx","exec

nebula-graph.io/restart-timestamp: "1700547115"

nebula-graph.io/restart-timestamp: "1700547815"

B ERBH AT, StatefulSet I=HIZRHVEREEE MR Graph lRSHIFRE Pod BEER,
(AR E 5 %) STORAGE fIR%5 POD

B 1E Storage ARSSHI StatefulSet 1=HIZHECEFRIEMRE (annotation) nebula-graph.io/restart-ordinal FE{EIZE /I Storage RS Pod HIFS 3k
KRN E R B Storage BRSS Pod, BMAITIRESHT512(E. 7E Storage ARS5 Pod ER/E, FMAERSHMIER.

LUTFRBIARES 7 1 B Storage Pod FRIERE, RGBS B nebula-storaged-1 BY Storage ARSS Podo
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BRIRFRTE BRI nebula , EBFFIRERKTE default SRRTET, HITUT@HL:

1. &% StatefulSet #5528 2 7R,

kubectl get statefulset

Tl

NAME READY AGE

nebula-graphd 2/2 33s
nebula-metad 3/3 69s

nebula-storaged 3/3 69s

kubectl get pods - L app.kubernetes.io/cluster=nebula,app.kubernetes.io/component=storaged

kubect annotate statefulset nebula-storaged nebula-graph.io/restart-ordinal="1"

IR

2. 3RBY Storage BRZ5 Pod IS,
OIS

NAME READY STATUS RESTARTS AGE
nebula-storaged-0 1/1 Running O 13h
nebula-storaged-1 1/1 Running 0 13h
nebula-storaged-2 1/1 Running 0 13h
nebula-storaged-3 1/1 Running 0 13h
nebula-storaged-4 1/1 Running O 13h
nebula-storaged-5 1/1 Running 0 13h
nebula-storaged-6 1/1 Running 0 13h
nebula-storaged-7 1/1 Running 0 13h
nebula-storaged-8 1/1 Running 0 13h

3

statefulset.apps/nebula-storaged annotate

4. MBRERTIE,

. 73 nebula-storaged-1 Pod FNNERELU A L HRTHE R 1Z Pod #21F.

kubect get pods - L app.kubernetes. io/cluster=nebula,app.kubernetes. io/component=storaged -w

I
NAME READY STATUS RESTARTS AGE
nebula-storaged-0 1/1 Running O 13h
nebula-storaged-1 1/1 Running 0 13h
nebula-storaged-2 1/1 Running 0 13h
nebula-storaged-3 1/1 Running 0 13h
nebula-storaged-4 1/1 Running 0 13h
nebula-storaged-5 1/1 Running 0 12h
nebula-storaged-6 1/1 Running 0 12h
nebula-storaged-7 1/1 Running 0 12h
nebula-storaged-8 1/1 Running 0 12h
nebula-storaged-1 1/1 Running 0 13h
nebula-storaged-1 1/1 Terminating O 13h
nebula-storaged-1 0/1 Terminating O 13h
nebula-storaged-1 0/1 Terminating 0 13h
nebula-storaged-1 0/1 Terminating O 13h
nebula-storaged-1 0/1 Terminating O 13h
nebula-storaged-1 0/1 Pending 0 0s
nebula-storaged-1 0/1 Pending 0 0s
nebula-storaged-1 0/1 ContainerCreating 0
nebula-storaged-1 0/1 Running 0 1s
nebula-storaged-1 1/1 Running 0 10s

HH_ERIH I, nebula-storaged-1 Storage kS5 Pod BEEER,

0Os

EER B Storage BRS5 Pod /5, #4E Leader D TRAIBETR I, AILUATT

wiER, EFEL

o

17.4.7 =M LhEE

S EIIYEEIE Leader N7, XTFUAEE Leader 53

RIGEH: 202558848

-718/771 -

2023 Vesoft Inc.



17.5 % OLIA)

17.5 H WL[A]#t
17.5.1 NebulaGraph Operator X ¢ v1.x R4 NebulaGraph I5?

AEZH, FERvixhR4H NebulaGraph R3z#¥ DNS, il NebulaGraph Operator FZ#MH DNS.

17.5.2 fE A 1 AT AR IESR RS B 12

AR FERARMEFERERE Pod TR —MFEM TS, NebulaGraph Operator BRIARSZFRHESPE I TI = & PR AT #H 1T P25,

17.5.3 JURE SRR, W RIGENE?

EMRAEHEIE, UEKEREREIREE,

17.5.4 Operator R4 replica #1 NebulaGraph W% X RS+ H replica & —FERIG?

ZHERTEEES,. Operator SXHEHEY replica & K8s FREY Pod BlZx, MAIAZAEHREY replica i& NebulaGraph FREY %3 ElIZS,

17.5.5 ti{if &% NebulaGraph HEEEH & RSSHIH E?
BARPALUBE#ENARBRHERBRNEE BEXH A TURIREL NebulaGraph £EZRS HE.
BEWT:

# EREHNNBBRFIEN Pod B, HA <cluster-name> JEEE¥ A,
kubect get pods - L app.kubernetes. io/cluster=<cluster-name>

#3# N Pod FREYAEE, fIaN#t N nebula-graphd-0 &8,
kubectl exec - it nebula-graphd-0 -- /bin/bash

#3# N Jusr/local/nebula/logs BR, B&&BEXH.
cd /usr/local/nebula/logs

17.5.6 host not found:nebula-<metad|storaged|graphd>-0.nebula.<metad|storaged|graphd>-headless.default.svc.cluster. local §5i%

LRGP 72PN

XMEIR—ARZH T DNS BBITRMSHR, TREEEBN T EHEE. MREBNTEHEE, FERPELL Operator BLE X HHRY
kubernetesClusterDomain FE&, [EF{EEX Operator BR& X IFAVIRIEINT

1. &% Operator EEEX 14,

[abby@master ~]$ helm show values nebula-operator/nebula-operator
image:
nebulaOperator:
image: vesoft/nebula-operator:v1.8.0
imagePullPolicy: Always
kubeRBACProxy:
image: bitnami/kube-rbac-proxy:0.14.2
imagePullPolicy: Always
kubeScheduler:
image: registry.k8s.io/kube-scheduler:v1.24.11
imagePullPolicy: Always

imagePullSecrets: []
kubernetesClusterDomain: "" # &85, BIAA cluster.localo

2. {82 kubernetesClusterDomain FERRIE N EEHT R,

helm upgrade nebula-operator nebula-operator/nebula-operator --namespace=<nebula-operator-system> --version=1.8.0 --set kubernetesClusterDomain=<cluster-domain>

73 Operator FI{ERYER B =iE], AEMEHERES,.
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17.5.6 host not found:nebula-<metad|storaged|graphd>-0.nebula.<metad|storaged|graphd>-headless.default.svc.cluster.local f R Uil fi# 2

=&EEH: 202568H4H
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18. EitH

18. Kit&

18.1 NebulaGraph Algorithm

(f&#F Algorithm) R—HETF B Spark T2, BT Spark (ESM N ERTENE LT AN
NebulaGraph #iBEFEIERITEITE, WA LUBSRER XA lib ETHEXH 3T DataFrame FUITEITE,

18.1.1 fRAFR A

NebulaGraph Algorithm kzZs#1 NebulaGraph RIZBIRRZAS 3 M%< 240 o

NebulaGraph fxrzs NebulaGraph Algorithm ks
nightly 3.0-SNAPSHOT
3.0.0~3.6.x 3.x.0
2.6.x 2.6.x
2.5.0 251 2.5.0
2.0.0. 2.0.1 2.1.0
18.1.2 Hit& 5

A Algorithm Z i, ARPRERIALUTER:
+ NebulaGraph [RBEZEEBH B, FHER, &F o
- Spark hRA7 2.4.%0
+ Scala fR74<4 2.11,
(F038) SNRAFBET Github LRI Algorithm, HBITHIFITE, ATLUAERE o

18.1.3 fi FIRR il
EtERmtANMEE, BAERALDataFramefRIFNANBIE. BPTMURBLSER, BTHEAERMSE—SRE, HIGT.

ﬁo

g.npatibility

Algorithm v3.1.0 hRAZFl, BEERXEEAEN, =D EIRLIUNES, BISID AT INT K8, & 2 String KEBEIEARS B,
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https://github.com/vesoft-inc/nebula-algorithm
https://spark.apache.org/graphx/
https://maven.apache.org/download.cgi

18.1.4 R E

NebulaGraph Algorithm Z#HIEHEE AT,

18.1.4 30Ff

{

B

<
:1_[1

BiEA BiEA MATR BERIR BIEEELT
PageRank TUEHF WM. ERTRE pagerank double/string
i
Louvain & HEEBE. BRICERSE louvain int/string
KCore K1z AWM. ERXIE kcore int/string
LabelPropagation IREAERE LR, T SHEE lpa int/string
XK
Hanp IRERREHIN XA, HE hanp int/string
hix
ConnectedComponent SRR E HXEW. BHEM cc int/string
StronglyConnectedComponent SRECRDE XA scc int/string
ShortestPath RIEREF BRIZRIR). LR shortestpath string
TriangleCount =R WLBLE AR trianglecount int/string
GraphTriangleCount =E =it MBLE R RERRE count int
# iy
BetweennessCentrality R KRBT RERE, HTRE betweenness double/string
mAitE
ClosenessCentrality BREROE XETREE. TRE closeness double/string
mAtE
DegreeStatic B4t PRy abaYiiy degree,inDegree,outDegree int/string
ClusteringCoefficient RERW WE. BIEFERDT clustercoefficient double/string
Jaccard ANREEMNE ENEITE. #E jaccard string
ItE
BFS ImERfER BFER. &EREN bfs string
b4l
DFS REMFTIER BEER. SEREN dfs string
54
Node2Vec - ShaeS node2vec string

e

WRFBERKEELRE NE NebulaGraph #, iEHRI M E =6 FEY Tag B LR MBYE S IRMEHESEL,

18.1.5 SEHL 1%
NebulaGraph Algorithm SCIETEBIRAZM T

1. #A NebulaGraph Spark Connector M NebulaGraph FizEXEI%#E# DataFrame,
2. ¥ DataFrame ¥4 79 GraphX BYE,
3. A/ GraphX IREWEIEE (190 PageRank) Zt#& BITSSEIMELE (190 Louvain X AM)
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18.1.6 #kHl NebulaGraph Algorithm

ARSI AR B IARX Scala 321+,

18.1.6 #£H{ NebulaGraph Algorithm
T
1. 5EPE B nebula-algorithm o
$gitclone -bv3.0.0 https://github.com/vesoft-inc/nebula-algorithm.git

2. HENE R nebula-algorithm o

$ cd nebula-algorithm

3. REFTE,

$ mvn clean package -Dgpg. skip -Dmaven. javadoc.skip=true -Dmaven. test.skip=true
PRIFSTRRE, TEBR nebula-algorithm/target NAERLIMASIME nebula-algorithn-3.x.x.jar o

Maven L2 3 JF T #

TRtk

18.1.7 fEF J51%

e

MRBENREEETETXFH, FJReHIEN, B1ER Spark ESEIAN_ELITED:

--conf spark.driver.extraJavaOptions=-Dfile.encoding=utf-8
--conf spark.executor.extraJavaOptions=-Dfile.encoding=utf-8

WHEEED ()
lib EPRT 10 MERENESZE, BRANELREERNTNEREX.

1. T35 pom. xml FRFSANRE

<dependency>
<groupId>com.vesoft</groupId>
<artifactId>nebula-algorithm</artifactId>
<version>3.0.0</version>

</dependency>

2. ENSEAREE (UL PageRank Afl) « BEZARRAIESI 1,

e

PHATE AR DataFrame BRIANE—FIBiEHR, FHIRENS, F=FIRIBNE (3E NebulaGraph F#J Rank)

val prConfig = new PRConfig(5, 1.0)
val prResult = PageRankAlgo.apply(spark, data, prConfig, false)

MRAFWT R ID 2 String K24, T[LASE PageRank 897707, REIFHITT ID B4R, ¥ String ERRIZA Long KA, HEBELERTE Long KE

ID fRES AIRIAHY String 2R3,
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https://github.com/vesoft-inc/nebula-algorithm/tree/master/nebula-algorithm/src/main/scala/com/vesoft/nebula/algorithm/lib
https://repo1.maven.org/maven2/com/vesoft/nebula-algorithm/
https://github.com/vesoft-inc/nebula-algorithm/tree/master/example/src/main/scala/com/vesoft/nebula/algorithm
https://github.com/vesoft-inc/nebula-algorithm/blob/master/example/src/main/scala/com/vesoft/nebula/algorithm/PageRankExample.scala

18.1.7 AT

HERZEIRE
LigEIC =T,

{

# Spark HHXF &

spark: {

app: {
name: LPA
#Spark S #E
partitionNum:100

}

master: local

}

data: {

# $UEIR, AIEER nebula. csv. json.

source: nebula

# HUEERE, BIENTEMNSRENNELR, FIEEN nebula. csv. jsone
sink: nebula

# BERTRENE.

hasWeight: false

}

# NebulaGraph #8XEE
nebula: {
# #3EIR. NebulaGraph fEAEITERIEIERET, nebula.read HMEZE 7 43
read: {
# P Meta BRSSHY IP AEANIRO, ZMUAARSGES () 9. 30 "iplportl,ip2:port2",
#15F docker-compose #E, itOFEIHAE docker-compose M5 EISMERRIIH O
# a8 LA docker-compose ps' &&
metaAddress: "192.168*.10:9559"
# NebulaGraph BEZ[a1 & #}
space: basketballplayer
#NebulaGraph Edge type, £ labels Y, ZMaBEEESH.
labels: ["serve"
#NebulaGraph 4 Edge type BUBMEH, ILRBIEBIEAEENNES, EHIRA Edge type MR,
weightCols: ["start_year"]
}

# BIEERE, BEItEL4REEE NebulaGraph BY, nebula.write BUECE A £38,
write:{
# Graph ARS3H9 IP #HEAIER O, 2 MAEARSGES () 98, #&3U: "ipl:portl,ip2:port2",
##M docker-compose #&, IHOBEHE docker-compose BRETEISMIBRIIE D
# 8 LA docker-compose ps' &&
graphAddress: "192.168*.11:9669"
#FI Meta ARSSEY IP 3tiitFIiR 0, S MEIARSGES () 9. M "ipliportl,ip2:port2"s
##M docker-compose #&, IHABEHE docker-compose BT EISMIBRIIE D
# 8 LA docker-compose ps' &&
metaAddress: "192.168*.12:9559"
user:root
pswd:nebula
#ERREHBEESZARESTIRETEK Tag
# NebulaGraph EI=={E1Z K
space:nb
#NebulaGraph Tag &#, EIHHEERKE N Tag, Tag FHIRMERFEEN T :
#PageRank: pagerank
#Louvain: louvain
# ConnectedComponent: cc
# StronglyConnectedComponent: scc
# LabelPropagation: lpa
# ShortestPath: shortestpath
# DegreeStatic: degree. inDegree. outDegree
#KCore: kcore
# TriangleCount: tranglecpunt
# BetweennessCentrality: betweennedss
tag:pagerank

}

local: {
# HUBR. ENTEIVEIERA csv XK json X4BY, local.read BIEEE A £
read:{
filePath: "hdfs://127.0.0.1:9000/edge/work_for.csv"
#INR CSV XMRBRK, £ [0, _cl,_c2,..,_cn] RRERXL, BRAHER json XIHH, ERERARAZMENE,
# 2R ID IRk,
srcId:"_c0"
# BB ID BRI RK.
dstId:"_c1"
# IEHBITRK
weight: "_c2"
#osv XHRBERX
header: false
# csv XD IRTF
delimiter:""

}

# BURERE, ENTELERERED csv Xl text XXH4HAY, local.write BIECE 7 43
write:{

resultPath: /tmp/
}
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https://github.com/vesoft-inc/nebula-algorithm/blob/v3.0.0/nebula-algorithm/src/main/resources/application.conf

algorithm: {

# RENTHOEDE, AIEEN:

# pagerank. louvain. connectedcomponent. labelpropagation. shortestpaths.
# degreestatic. kcore. stronglyconnectedcomponent. trianglecount.

# betweenness. graphtriangleCount,

executeAlgo: pagerank

# PageRank %
pagerank: {

maxIter: 10

resetProb: 0.15

encodelId: false # SR ID RFFFREEL, FEEEN true,
}

# Louvain 2%
louvain: {
maxIter: 20
internallter: 10
tol: 0.5
encodelId: false # $NR = ID BFFFREE, EEEN true,

18.1.8 #iHi

e

HECE sink: nebula BIBHE, BEREEAEHEERIEISIE NebulaGraph £8f, XMEEZIK TAG PHBERERENAE. FESEAXZIHEEL

P

2 RRETEES.

S{SPARK_HOME}/bin/spark-submit --master <mode> --class com.vesoft.nebula.algorithm.Main <nebula-algorithm-3.0.0.jar_path>-p <application.conf_path>

il

${SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.algorithm.Main /root/nebula-algorithm/target/nebula-algorithm-3.0-SNAPSHOT. jar -p /root/nebula-algorithm/src/main/

resources/application.conf

18.1.8 Hi#i

« BB I E—NebulaGraph Algorithm 7+48 (243 36 #)

=&EEH: 202568848
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https://www.bilibili.com/video/BV1fB4y1T7XK

19. NebulaGraph Bench

19. NebulaGraph Bench

NebulaGraph Bench @—##F LDBC #¥iE& Xt NebulaGraph #{TiaEMIIXA T A,

19.1 & 5t
-« HERNIE B H S NebulaGraph o

+ 3F NebulaGraph S&8£#1TIERENIR,

19.2 ¥ HriiEA

Release

VEAFERIRERIES I NebulaGraph Bench,

&EEH: 202588848
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https://github.com/vesoft-inc/nebula-bench/releases/tag/v1.2.0
https://github.com/vesoft-inc/nebula-bench/blob/release-1.2/README_cn.md

20. H W FAQ

20. % WA FAQ

X FIH T A NebulaGraph master BYRIAEBEIFYE ILIENE, FF 8] AR XA OEE R 528 AU RIDAEE HAR R E) o

MRBBX PEVE T AR, 1EE TRIR) SRR3R o

20.1 X TAFA
20.1.1 At AFHREIF R G4 T WA—EL?

NebulaGraph —EEFREEF R, WRESIRERITARTRESB LN, MRRIF—H, BRR HBH NebulaGraph HlfA.

e

MRRIAS R PEIFHIR

1. AP A AR EINE A AR HE EARE N E U=,
0. A Markdown {82314, SeAlfa R REERSEAY "Commit changes", X&f& — GitHub pull request,
3. SERk , FAZE/D 2 i reviewer BAZIEEIA &3,

20.2 KT SR A

g.npatibility

NebulaGraph master 5 [$£hR4s  (83E NebulaGraph 1.x #l 2.x) FUBHE . FRIRBEHIIINEARED. EREMAET P HEENMRARS K, &
SEERSHZRE, HUERIALZSR o BFWSTANEE o

20.3 X THUTIRES

20.3.1 WA L BREE R (E B, -1005: GraphMemoryExceeded: (-2600)

XAMEIRZH Memory Tracker KR, EEMBRINEFERET 7IEERENLHER, X MUHIEI LUEEBE RS HIZH R LM OOM (Out of
Memory) killer &1k, fRRSE:

L RENEERER: Bk, MEEEESTHTIETHANEFRE. MRAFEAERIRS, BARMERTEZTRFHBER,

2. 107 Memory Tracker WERE : WIRAEFFEREH TS, 10ZE Memory Tracker BItEXERE, X EHE nemory_tracker_untracked_reserved_memory_mb (FRAZER
EREOTREBATEE, BB MB) , nmemory_tracker_Limit_ratio (PI7EBRHIELMH) , LAKz memory purge enabled (BREBRAMATEEE) o XF Memory Tracker

HERE, 8h o
3. MHECE : RIESFRENR, AEXEEE, i, WRIBRERSIIME, ATLUES nemory_tracker_Limit_ratio FI{E,

20.3.2 aifaf Kb EREERAE B, SemanticError: Missing yield clause

M NebulaGraph 3.0.0 734, ZiEIEH LOOKUP . GO . FETCH AT VIELD FaIEEMEER, #HESN o

20.3.3 WA b EREE 1R 5 B, Host not enough!

M 3.0.0 HRZAFFIE, FEECEXXHHARIME Storage TRITABIZES, BLEXHHNIERINER Storage T =UEME Meta RS S, WZUfEF ADD HOSTS
BE, THIEEETS Storage T, #ESN o
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https://discuss.nebula-graph.com.cn/
https://github.com/vesoft-inc/nebula/issues
https://github.com/vesoft-inc/nebula/issues/new

20.3.4 wifa b ¥R 5 B To get the property of the vertex in 'v.age', should use the format 'var.tag.prop'

20.3.4 WA AL BREE R (Z . To get the property of the vertex in 'v.age', should use the format 'var.tag.prop'

M 3.0.0 lRZFF8R, pattern ZHFFIEIILEZ A Tag, FRLUREIEMES, FEAIMEE Tag BiF. BDM RETURN ZE% . B4 24T RETURN ZER . Tagh . Bl
% o

20.3.5 WA AL PREEIR(E 5. Used memory hits the high watermark(0.800000) of total system memory.

REEERE: NebulaGraph Y system memory_high watermark_ratio S#35%E T NERKMEIRENHNMELRE, AN 0.8, RERNELAESTRESR
A RIRENE, NebulaGraph RELLEZEH,

RORSE:
- BERFNTE, EEBRRIEELT.
o TEFRE Graph BRSS2RRIERE X AHIEHN system_memory_high_watermark_ratio 8%k, WEHIEZB—PMAF 0.8 B9E, Hlg0o0.9,
FEEEMIRZ systen_memory_high watermark_ratio B3 EHMFH. EINAF A Memory Tracker ThAERPREHINebulaGraphfIATEERE, FIFESN
0 o

20.3.6 WAl AR5 R (5 B Storage Error E_RPC_FAILURE
IRSAEREES A Graph BRSS[A Storage FRSIER T SHUEKIE, S5 Storage BRSSHBAY, ESH LI FHRASE:

: 7 nebula-graphd. conf SXEFAMEER --storage client_timeout ms SEREVE, LUENN Storage client FEEEIIATIE], ZENREMAAZTD
(ms) o a0, i&E --storage_client_timeout_ms=60000 o UIER nebula-graphd.conf XHFHRECEIZEE, BFNEM. oxr: BEREXHFFLR
A0 --local_config=true BERBRS,

- REEEED: ROSESRENES, TICREA LT RE TIRELERNEE; B GO BaNE MATCH &4 (RiZEFML, BEXMK) -
- #% Storaged BE &% OOM, (dmesg |grep nebula )o

+ 7 Storage AR5 ER1R 14 RETE4FAY SSD HENTF,

- EIER,

20.3.7 i b EHESR(E S The leader has changed. Try again later
BHRIEE, BEEEER 1-N X (N==partition £&) . REN meta client B3 leader BEFEE 1-2 NOBKRE BT FHIRM L 5BHIBH,

WNRER NebulaGraph B, HIVZIREE, ATUEEER of -h SERETE, RERMEETEESEH.

20.3.8 Schema not exist: xxx
EIHBTHER Schema not exist , IBEHAIA:
+ Schema & #FTE1Z Tag 5 Edge type.

- Tag 5% Edge type B MBE AXETF, MRBXETF, BEARSIS () BellEEk. #HEESL 0

20.3.9 4%i% Exchange ~ Connectors ~ Algorithm B F5i% % SNAPSHOT 1

MK RIFAHER Could not find artifact com.vesoft:client:jar:xxx-SNAPSHOT o

[REA: 7t maven REEERT TH SNAPSHOT B9EE, maven ERIARY central BERAFHFRERRBIRA, MARH LA (SNAPSHOT) .
fRRFSZE: 7 maven Y setting.xmISXHRY profi les ERIIANAIE N TECE |

<profile>
<activation>
<activeByDefault>true</activeByDefault>
</activation>
<repositories>
<repository>
<id>snapshots</id>
<url>https://oss.sonatype.org/content/repositories/snapshots/</url>
<snapshots>
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20.3.10 anff b ¥R E[ERROR (-1004)]: SyntaxError: syntax error near?

<enab led>true</enabled>
</snapshots>
</repository>
</repositories>
</profile>

20.3.10 fnfaf b HEE 5= B, [ERROR (-1004)]: SyntaxError: syntax error near ?

KEPERT, EIEIBEGFES VIELD T RETRN , B EERIEAEREEE,

20.3.11 Al 4bFREE R B can’t solve the start vids from the sentence

iS5 IEFEME ML VID FIaEEH, XEFRERH VID, SEBIAFEE, Fi:

> GO FROM ${vids} ...
> MATCH (src) WHERE id(src) == ${vids}
# FHAELRFHRY VID @i EvAIEE

gEBI—MEMRSIFREE, FHw:
# CREATE TAG INDEX IF NOT EXISTS i_player ON player(name(20));
# REBUILD TAG INDEX i_player;

> LOOKUP ON player WHERE player.name == "abc" | ... VIELD ..
> MATCH (src) WHERE src.name == "abc" ...
# BT REM name BIZR5|, KASF VID

BN, M XE—NRE can’t solve the start vids from the sentence o

20.3.12 e[ Zb BEE IR B Wrong vertex id type: 1001

OEHNAY VID KB 22 create space IRERY INT64 BY FIXED_STRING(N) o i¥IFIEZEM °

20.3.13 g2 FEEIR (S B, The VID must be a 64-bit integer or a string fitting space vertex id length Limit.

RERAN VID BEBIREKE. #EEER 0

20.3.14 tfe[ b FEE RIS B, edge conflict BY vertex conflict

Storage FRZEZM LA BAZRREIENE BB —<SAIERE, ATgbREZHEIR. BHERR,

20.3.15 nfef b EREE RS, RPC failure in MetaClient: Connection refused

IREFEEREE N metad RERSHE, H=E metad M graphd BRZBFATEHNSBEMERE, BEIAUTRRSE:
* 1£ metad PRITEARSBEE T metad IRSNKTS, MRRSKERE, FIUEHBE metad RS
- TEIRFEARSEE T telnet meta-ip:port EEMEERT.
- WEREXHHNIKORE, NRKOSSEENEANTR, SAREXHFHNIKONEEHRIEE.

20.3.16 A4 F nebula-graph.INFO HEEIRH & StorageClientBase.inl:214] Request to "x.x.x.x":9779 failed:
N6apache6thriftotransport19TTransportExceptionE: Timed Out

RIERER R T IREIBELLINK, storaged IFBAY, BEIHXU TR E:
© SRR, FE , NERBADERE,

- 90 Graph fR%5 5 Storage BRSSHY RPC 1% EBYAY(8], 7E nebula-graphd.conf SX{FEEEER --storage_client_timeout ms BEHVE, ZERRMUAZF
(ms) , BRIAEY 60000 =D,
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MetaClient.cpp:65] Heartbeat failed, status:Wrong cluster! 5# nebula-metad.INFO %% H ZHBProcessor.cpp:54] Reject wrong cluster host "x.x.x.x":9771!

20.3.17 A Zb ¥ nebula-storaged.INFO HEEIRHE MetaClient.cpp:65] Heartbeat failed, status:Wrong cluster! B¢F
nebula-metad.INFO 275 £81% H 7% HBProcessor.cpp:54] Reject wrong cluster host "x.x.x.x":9771!

RENRETRERAF X T metad B9 ip SFEHROESR, ;& storage ZAIMMNTEMERY, BERHUTRRSE:

FFE storage ZSPBMNZRFIENREER (BIALEBRA Jusr/local/nebula ) TFEFF cluster.id XEHHIBR, SASE/S storaged AR,

20.3.18 wfa[ 4b R {Z B, Storage Error: More than one request trying to add/update/delete one edge/vertex at he same time.
PRIBERT L RIRATAFRER N — NS RE—ZHTHRIRE. NHIMIIREIEERRITIRES .

20.3.19 f{Af Zh 3 EE R (Z B, The maximum number of statements allowed has been exceeded F1 the maximum number of statements
for Nebula is 512

XHNMREEEHEHTRELBENEDKEET nax_allowed_statements 5|FCHY, BITIEEX nebula-graphd.conf BLE XY etc BRTF --
max_al lowed_statements S¥I0, AEBEFRIBANENIRE,

20.4 XTIt 56
20.4.1REEEH  time spent FIE EAAY
15 5<> sHow SPACES IR[BIRYH BIEARAI:

nebula> SHOW SPACES;

S +
| Name |
R e e T +
| "basketballplayer" |
S +

Got 1 rows (time spent 1235/1934 us)

© BT 1235 RBIBEEAFRITRGSHENNE, BERSIEMNEFHRKREI—NER, ARMEEIRS SRRIEIEHRIT—RIITEE
EOENETS

« BT 194 RINEFIBAEEMERNIE, BINEFRBREER. BRER, ARERELERERMEENITE,

20.4.2 WA ZFEIEH #H NebulaGraph /5, nebula-storaged #EFEfAR 15— B GReLA?

nebula-storaged HFZRYIH S HILL BINIFIRASERE A nebula-storaged 7EBEITRIZF S HFHF nebula-metad ARINZHFHY Storage PRSS, =i Storage ARSSUKE!
Ready ESEZ RERXBERS. M 3.0.0 lRZAFFE, Meta RSTEEEIZEEEE XM IRINAY Storage ARSS, ECEXHHIER{VXZE Storage
ARSS7EME Meta ARSS . FAF R UEFE ADD HOSTS B8 f5, 7 REfE Meta ARSSIERIRTE Storage RS, BEZER, &1 o

20.43 J{1 4 NebulaGraph FiE I B85 2 [FI& A A G T2

X2 NebulaGraph Console 2.6.0 fRZAHZEhiEMAT, A& NebulaGraph RiZHEE, FEMEREEHIEERSHNS,

20.4.4 = FEHEH
84535 (Dangling edge) RIE—F MM SHEL SIEREERREIE,

NebulaGraph master WEUBIREF, AT IRITAFERFE “BiE0” ; &HE openCypher |8 MERGE iB4), MFEEINFRIETSKHNER
Eo 'I'¥JI_IL; ) ) > °

20.4.5 A LLYE CREATE SPACE FSFi%E replica_factor H1EEL (FlUm&E R 2) 1G?

FEXHFIRE,
Storage AR5 Raft il (ZHEFRR) , ARIEFTAMY, ERUBFENRIFBETERT—=,
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20.4.6 ZHSCFHFLEE TR ER

LHESEREN 18, replica_factor FEEIRBE N 10

LSRN EEEET, R replica_factor=2 , HEA—NRIXKIERN, MAESHAATIEESTIIE, AR replica_factor=4 , REEB—BIZAT LIHINEK
P&, IXF0 replica_factor=3 @—*#F, LULIEHE, FRLA replica_factor IRE NEFELENF],

BIWTEEFFIFIERIZE replica_factor=3 , MIRIFIEFIRE replica_factor=1 , FEFEHBE.

20.4.6 /& 75 SCFFF R EE I8 il

20.4.7 €1 6o A1 MATCH BATHRIFITE LRI &), BEWEERNT A AR
FREEEER LT ILH:

- 60 TWEIT BN,

* RETURN BRLRIEEHF o

. % T Storage ARSS nax_edge_returned_per_vertex X AT s ERRIRH,

- BRENREARRE, SHERERITESTRE,
G0 IBAIRANR valk HEY, BHNSMBAIUES,
* WATCH IBE)3ZA openCypher, RAKR trail KA, BHNRERAUES, BRIUES,

ER R LB R SHEWERTERTGIEMRANT.

0—0—0
N\
O—

Mm AFHATIHIEE 5 BN s, #MEEEES C (A->B->C->D->E->C) , &6 B, 0 BEASEIHEIS D (A->B->C->D->E->C->D ) , EFIif c->D
AIUEEEN, M WIHIBEEIEBAS, BRABRIUES,

FRRUASERR 6o A MATCH SATHERIE X INEE, BIsextIN waTch BRAINEIBLERLL c0 B,

KFREFRFEIRA, FENEE 51,

20.4.8 tif Giit 4t Tag HZ /1M, &1 Edge type £ /5507

BB show-stats,

20.4.9 G RV FT Tag RIFTE R, EE SR Edge type RIFTAIL?
1L BUHERRS

> CREATE TAG INDEX IF NOT EXISTS i_player ON player();
> REBUILD TAG INDEX i_player;
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https://docs-cdn.nebula-graph.com.cn/figures/path1.png
https://en.wikipedia.org/wiki/Path_(graph_theory)#Walk,_trail,_path

20.4.10 BEARREA HCFAFHERIAM, HLANEZS[A] ~ Tag ~ Edge type ~ B ~ RIIHIAR?

o 55 LOOKUP B MATCH 1B, fAI40:

> LOOKUP ON player;
> MATCH (n:player) RETURN n;

BEZEBEER . # o

20.4.10 BENBEF U FAFMPRIRAT,  LLAnE =S (A ~ Tag ~ Edge type ~ &1 ~ K5I HR?

gk, FESN o

20.4.11 FREUEE SHTHE (BN 2
—PRE CHET RIEMZAHEN U7 0ER. NE, SIEEAZR00ER.

nebula > MATCH (s)-[e]->() WHERE id(s) == "given" RETURN count(e); #HE
nebula > MATCH (s)<-[e]-() WHERE id(s) == "given" RETURN count(e); #AE

ERRENHEMNERNH#TRFOE (FINRSINEESF) , XE—MRIENIEE. B5IH83 By, EJRERA4EOOM,

20.4.12 2 DA PE IR BT 5 0 H R EE?
REEESY.

AILAGER o

20.5 K Tia4E

20.5.1 3247 H 3 30k R anfer [l B 757

NebulaGraphf&FH TENEE, glog & B RHEEKNINEE. AFAIUBEENESHASTEETA REBETHE. BIFFE, 21
20.5.2 Wfi & F NebulaGraph R

BRS3IE1TEY: nebula-console FHHNITARSS SHOW HOSTS META , T¥M

IRSZRIEITH . ERERFER bin BRA, 1T ./<binary_name> --version a5<>, AJUEFE] version 1 GitHub _EAY commit ID, 40

$ . /nebula-graphd --version

« Docker Compose %32

#E Docker Compose EBER NebulaGraph higds, AHMEFRELM, REEFLHND SN, THIHSUWT:

docker exec - it nebula-docker-compose_graphd_1 bash
cdbin/
./nebula-graphd --version

- RPM/DEB %%
4T rpn -qa |grep nebula BNEI & Bk,

20.5.3 1224 Host #4#%)5. IHHY Host —E /R OFFLINE /EAZP?

OFFLINE JKZSHY Host $§7E—Kfa B abfflibR.
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https://github.com/google/glog
https://man7.org/linux/man-pages/man8/logrotate.8.html

20.5.4 W #EE dmp CHE?

20.5.4 {1 &EFE dmp SCH?

dmp XHREIRIREX, FACRTHBRHNESR, AUBRERABHN gdb TEEE. Coredump XEZIAMFEEBHIHHNYUFBERT
(ZRINJ Jusr/local/nebula B) , 7E NebulaGraph fRS% crash B, RHESBEM.

1. &% Core XF#izRTF, pid —fRAKIE.

$ file core.<pid>

2. £/ gdb @i

$ gdb <process.name> core.<pid>

3. EBEXMHAB

$(gdb) bt
a0

$ filecore.1316027
core.1316027: ELF 64-bit LSB core file, x86-64, version 1 (SYSV), SVR4-style, from'/home/workspace/fork/nebula-debug/bin/nebula-metad --flagfile /nome/k', real uid: 1008, effectiveuid: 1008, real
gid: 1008, effective gid: 1008, execfn: '/home/workspace/fork/nebula-debug/bin/nebula-metad', platform: 'x86_64"

$ gdb /home/workspace/fork/nebula-debug/bin/nebula-metad core.1316027

$(gdb) bt

#0 0x00007f9de58fecf5 in __memcpy_ssse3_back () from /lib64/libc.so.6

#1 0x0000000000eb2299 in void std::__cxx11::basic_string<char, std::char_traits<char>, std::allocator<char>>::_M_construct<char*>(char*, char*, std::forward_iterator_tag) ()
#2 0x0000000000ef71a7 in nebula::meta::cpp2::QueryDesc::QueryDesc(nebula::meta::cpp2::QueryDesc const&) ()

WRAFAER dmp FTENHERIEXER, ATLUSTEHHRNAR, & HIRERGMRA. BHEE. CoreXXFF=E£rIFHIRAEMATRESHEIRN
1RIENGTE E3REE,

20.5.5 fufaliEsd systemetl K E AL EZN/E5) NebulaGraph 557

1. 41T systemctl enable JBEh metad. graphd # storaged AR

[root]# systemctl enable nebula-metad.service

Created symlink from /etc/systemd/system/multi-user.target.wants/nebula-metad.service to /usr/lib/systemd/system/nebula-metad.service.
[root]# systemctl enable nebula-graphd.service

Created symlink from /etc/systemd/system/multi-user.target.wants/nebula-graphd.service to /usr/lib/systemd/system/nebula-graphd.service
[root]# systemctl enable nebula-storaged.service

Created symlink from /etc/systemd/system/multi-user.target.wants/nebula-storaged.service to /usr/Llib/systemd/system/nebula-storaged.service.

2. B2 E metad. graphd Al storaged B9 service X1, 1&BMRSS BB,
&Tjtion

EEREserviceXBIEERELIT/LS: - PIDFile. ExecStart. ExecReload. ExecStop MR FEE SRS EHI—5, - RestartSec HEEFIEF
RIBTH (70), PIRIBEPRIERIED. - (B[%) StartLimitinterval ATMRRER, BRIAR 10 WAMRERBEIL 5 RUABER, KEN 0 RRFRRE
BER. - (Fi%) LimitNOFILE RARSERANHITFE, #KiIAN1024, mIRIBEFRMERER.

fic & metad BRSSHY service Xff:

$ vi Jusr/lib/systemd/system/nebula-metad.service

[Unit]
Description=Nebula Graph Metad Service
After=network.target

[Service ]

Type=forking

Restart=always

RestartSec=15s

PIDFile=/usr/local/nebula/pids/nebula-metad.pid
ExecStart=/usr/local/nebula/scripts/nebula.service start metad
ExecReload=/usr/local/nebula/scripts/nebula.service restart metad
ExecStop=/usr/local/nebula/scripts/nebula.service stop metad
PrivateTmp=true

StartLimitInterval=0

LimitNOFILE=1024
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20.6 KTEE

[Install]
WantedBy=multi-user.target

EZ& graphd ARS3HY service XX f4:

$ vi Jusr/Llib/systemd/system/nebula-graphd.service
[Unit]

Description=Nebula Graph Graphd Service
After=network.target

[Service]

Type=forking

Restart=always

RestartSec=15s

PIDFi le=/usr/local/nebula/pids/nebula-graphd.pid
ExecStart=/usr/local/nebula/scripts/nebula.service start graphd
ExecReload=/usr/local/nebula/scripts/nebula.service restart graphd
ExecStop=/usr/local/nebula/scripts/nebula.service stop graphd
PrivateTmp=true

StartLimitInterval=0

LimitNOFILE=1024

[Install]
WantedBy=multi-user.target

B E storaged BRSZHY service X4 :

$ vi Jusr/lib/systemd/system/nebula-storaged.service
[Unit]

Description=Nebula Graph Storaged Service
After=network.target

[Service]

Type=forking

Restart=always

RestartSec=15s

PIDFile=/usr/local/nebula/pids/nebula-storaged.pid
ExecStart=/usr/local/nebula/scripts/nebula.service start storaged
ExecReload=/usr/Llocal/nebula/scripts/nebula.service restart storaged
ExecStop=/usr/local/nebula/scripts/nebula.service stop storaged
PrivateTmp=true

StartLimitInterval=0

LimitNOFILE=1024

[Install]
WantedBy=multi-user.target

3. reload ECE X1

[root]# sudo systemctl daemon-reload

4. EEARSS.

$ systemctl restart nebula-metad.service
$ systemctl restart nebula-graphd.service
§ systemctl restart nebula-storaged.service

20.6 FTEREE
20.6.1 [ K 355 F BB LT B s 12

mREH R FRImEAIRE, RERASERABIN T RO
ARssRA %O
Meta 9559, 9560, 19559
Graph 9669, 19669
Storage 9777 ~ 9780, 19779

MR ENIEEEXHFPIIRIRO, BHRHSERERNROHER AMERFREN .

BZmOES, 2 o
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20.6.2 wfarimisten O &7 2 e

20.6.2 dnfrf it & 75 2 Y
FBFTILUERINT telnet ST IR RE:

telnet <ip><port>

e

WMETEER telnet B2, BAREENHERSRZEHBIT telnet,

)

// SNRFOEFFK

$ telnet 192.168.1.10 9669

Trying 192.168.1.10...

Connected t0 192.168.1.10.

Escape character is'A]'.

// SOSREFORFF

$ telnet 192.168.1.10 9777

Trying 192.168.1.10...

telnet: connect to address 192.168.1.10: Connection refused

20.6.3 & 155 E 155 max_sessions_per_ip_per_user FTE(E_FRAS/E 2 7932

REEIRE LPREY, BIEBT max_sessions_per_ip_per_user FFI&{E, 7E1E#& NebulaGraph F9BYE, SHIATIRES:

Fail to create a new session from connection pool, fail to authenticate, error: Create Session failed: Too many sessions created from 127.0.0.1 by user root. the threshold is 2. You can
change it by modifying 'max_sessions_per_ip_per_user' in nebula-graphd.conf

AR LB IS =M R

1. HAAT KILL SESSION 6<%, KHIFFER Session, HEBMIE215,
2. 7E Graph AR Z589E2 = 524 nebula_graphd. conf A3 K max_sessions_per_ip_per_user BY{E, IEMNAIUBIEMNSIERS . ERE Graph REFEEREEK.
3. 1E Graph AR5 B = S24F nebula_graphd. conf /N session_idle_timeout_secs BEHIE, FRETHEIEHEBIYAYE, F/E Graph IREFERE LK.

NS SEIRRE -

\ﬁrning

SR BARTREREREHXARF L, LU T35 SUBMIT JOB BALANCE DATA REMOVE 1 SUBMIT JOB BALANCE DATA RUIR{EFEHtXAR-PIYFSEISMETHAE, ThAERTR
Eo WNFTER, BEMIFEIESY, FHEE Graph 0= 21735 enable_experimental_feature &1 enable_data_balance ¥JI8E A true o
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20.7.1 A g hnaiiE/> Meta ~ Graph ~ Storage 77 S 4R

20.7.1 anfaT 8 ek v/ Meta ~ Graph ~ Storage 77 &A% E

+ NebulaGraph master KiEtiE# i< UKRMBMYT HBE, BAISEUTSELMFoT £5:

- Meta (9 BMLES: Meta FZFE 4B

e

AP EILUER T Meta fR%S, BRFEBTTEX Graph RS Storage RS HIFLE XY Meta 188,

+ Graph B4ER: ¥Z Graph B IP M client B9CEB 5B, XiFi% Graph #72,
- Graph B9¥™&: A28 LES Graph ZEFIXHMEBEXH, FEEXHHPERSIEMBEEITH Meta ik, Z5h Graph #12,

- Storage HY4EZ: AT SUBMIT JOB BALANCE DATA REMOVE <ip:port> & DROP HOSTS <ip:port> . FERY/GXH] Storage #iZ,

&Jtion

- PUTIZESEEIETE Storage TRAPKID 8RR, FEMMREM Storage TRHMEBRBIUHRIRENRIAE. FIi, MRIZETEI&EN 3, BAER
TZm<Rl, FEMRREM Storage TRHEBATET 3,

- WRFRERH Storage TRPFSMEZTENDF, FENNES P EZBARITZN S LTS % Storage TRPBFRED F.

- Storage B & : 1EHM8s_ LS Storage ZHHINHMECESN Y, EREENXHEPERIEMETEEITH Meta ik, FAEEM Storage E Meta H
/B5h Storage #i2, #ESN o

Storage M 8B Z G, RIBHEEHIT SUBMIT JoB BALANCE DATA ¥ HFIEI BN A 3953 EREIFRA Storage 3 s FRAIHAIT SUBMIT JOB BALANCE LEADER Ep
LWEHRFAE RS ESH leader, BITMLH], BEEER—IETEL,

20.7.2 A7 Storage 7 5. RGN s DR AL

B#l, Storage AXFEISIRGIMEVEE, FJLUEE LI TS BIENHINERD Storage TTRAEMSRHEE (FXFRIE Storage T mBYSEEFE N
SRV EARR)

1. $41T SUBMIT JOB BALANCE DATA REMOVE <ip:port> iGFFENNSR/ VAR Storage T miE B E M Storage T,

&Jtion

- PUITiZE 2T FEIEE Storage TS HEIERT, BEMRFEM Storage TRHERBLUBRIZENEIZR. Hlg, MNRIGETEIEEKN 3, BAERITX
weH, EEMEREM Storage TEMEATET 3.

- WRFFIBH Storage TRABSMEZENDF, FEDINESTEZTBRRITZN S LITH % Storage TRHPBFED A,

2. H14T DROP HOSTS <ip:port> FERRTFIE NN TR/ L LA AY Storage TR,
3. 7EFf & Storage T ECE XTI --data_path BEOE IS SR/ MBI, #158A o
4. 1T ADD HOSTS <ip:port> EFTANNFHEMNZR/ D HEREY Storage T3 .

5. {RIBZEE 1T SUBNIT JOB BALANCE DATA Y mIEI=IBAY ) F P393 ECZIFRH Storage T3 s ARAIHAST SUBMIT JOB BALANCE LEADER B339 43 %RFRA B =S8l +a)
leader, BITERTHI, BEXF—IETIE,

REEH: 202568848
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20.7.2 WI{A7E Storage 7 & - N sl R
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21. Ffs%

21. PR
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21.1 FH

21.1 B HriHAH

21.1.1 NebulaGraph 5 i i1

v3.8.0

- ThEE:

- IE 324 SINGLE SHORTEST PATH L&k,
- B33 INNER JOIN Lk,

+ ROUND() ¥ E i S NER,

- ifoE:

- MEBE:

« SHORTEST PATH I E32#F LIMIT T, LURFHAEE.

- (RILTERDIZEE, LUEESR follower BHLEX B ARSI,

- i1t meta service 3 session WEIE, LUREHAIH R TR,

- SRk
« AT Bk graph space BIZFE, B T BAZERTE],

- RREM:
« {f£1t7 LEADER BALANCE %%, ASSIIEIYEM T E DAL,
- HINT WRAIBEOEHRIRE], LUILsERFARFRPAE,

- ERFE1EE:

- DQL:
- B8 7T ZHIT LOOKUP 1IBAIAY, SERF—HEaA,

- {887 UNION ALL 3RIBEEEIZHI R,

+ {827 7£ SHORTEST PATH. ALL PATH. NOLOOP PATH i#5=F LIMIT £REiR. RERF AL N N N
« BET1EIE memory tracker BWERT, ZREEMIT SHORTEST PATH SEHIARRIAI,

« 8B 7 Filter $518, #*% Graph Service B

- BET ZTEHR TFHITRKAIE,

+ {8827 MATCH SHORTEST PATH Rz #FE G MIAY ),

- BETELIERMKEARHILN, BHHR TR R,

- {887 ROUND HEHI AR A,

« {2827 FIND PATH WITH PROP E—BkZ 188, £5RFEIRAVAIRL,

- 82 THEHNIT USE SPACE + ZifRY, MHAETIERIIRI,

- {27 FIND NOLOOP PATH K& BIFAIA &,

- Hfth:

- {88 T 1EA1T CLONE SPACE BYAVEEIR, .

- BETHEFERSIF, num_vertices_inserted MiFFEtR T EIEAYIRE,
- BE T EHITERM Schema ML EFEBIHITA AT 88 H I AR SRV L.
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https://github.com/vesoft-inc/nebula/pull/5664
https://github.com/vesoft-inc/nebula/pull/5664
https://github.com/vesoft-inc/nebula/pull/5680
https://github.com/vesoft-inc/nebula/pull/5657
https://github.com/vesoft-inc/nebula/pull/5673
https://github.com/vesoft-inc/nebula/pull/5762
https://github.com/vesoft-inc/nebula/pull/5754
https://github.com/vesoft-inc/nebula/pull/5670
https://github.com/vesoft-inc/nebula/pull/5790
https://github.com/vesoft-inc/nebula/pull/5662
https://github.com/vesoft-inc/nebula/pull/5674
https://github.com/vesoft-inc/nebula/pull/5787
https://github.com/vesoft-inc/nebula/pull/5699
https://github.com/vesoft-inc/nebula/pull/5787
https://github.com/vesoft-inc/nebula/pull/5789
https://github.com/vesoft-inc/nebula/pull/5720
https://github.com/vesoft-inc/nebula/pull/5740
https://github.com/vesoft-inc/nebula/pull/5734
https://github.com/vesoft-inc/nebula/pull/5738
https://github.com/vesoft-inc/nebula/pull/5740
https://github.com/vesoft-inc/nebula/pull/5773
https://github.com/vesoft-inc/nebula/pull/5759
https://github.com/vesoft-inc/nebula/pull/5793
https://github.com/vesoft-inc/nebula/pull/5805
https://github.com/vesoft-inc/nebula/pull/3005
https://github.com/vesoft-inc/nebula/pull/5781
https://github.com/vesoft-inc/nebula/pull/5756
https://github.com/vesoft-inc/nebula/pull/5855

21.1.1 NebulaGraph ¥ #iji#]

=&EEH: 202568H4H
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21.1.2 NebulaGraph Studio 5§

21.1.2 NebulaGraph Studio 5 %A
v3.10.0 (2024.5)
- iR

* JFZEE Al Assistant BRIARA ETFXKE,
- AEHSXESER.

- BRFE1EE

- EERNEIRIREISEREHEIR.

- {85 632 Tag = Edge type BYZRIAEAIIE NULL B9[a]RE,
- BEESANISTHEREASREENTTER R,

v3.9.1 (2024.2)

- BRPEEE
+ {88 Schema EEFEMEMFASEINT NLL B8, BRRNEIASENLL

v3.9.0 (2024.1)

- IhRE

- T o

- T £/ nGQL IEAl

- R

- itk , BIEEH S Tag/Edge type. RRIEFEFHEIEG. PREE Schema &,
- i Bt

RIGEH: 202558848
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21.1.3 NebulaGraph Dashboard #&[X ki #ifi i

21.1.3 NebulaGraph Dashboard 7 [X it 5 i 21
XA v3.4.0

- INRE
- RE f7ZR, ZiEF—REIE Dashboard BR55F1EF Dashboard Rr7s.
- XHEEFE Meta REHERE,

- Rk
- EBEREN, Gk .

-« HLERBYIE S T B SRR B

« A nun_queries BUSISISARIIHEA T, EANFESET.

R/EEH: 20258848
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21.2 B TEMES

212 BT AN

e N N
/k - YWa ) NebulaGraph Algorith NebulaGraph Connector gen bulsSEel NebulaGraph
Ngebulu Graph Eolorer || UGl s Importer||Exchange
Cloud Service Xporex SPQr DGE @@wsm

aph Analytics
\ﬂ/ \ DAG Controller éFlink % kafkg @ goé §g

Backup & Restore
NGTP (Chaos & Benchmark)

e N A
( o . | Java C++ Python ][ NebulaGraph
9 - Studio | GO 1 Console
g g bul pt m Clients & API
)
TIEN. -
i~ ©
._"E g _a :‘;g Dashboard Meta g Elasticsearch M
3
is &3 NebulaGraph Storage S M (@ Enterprise
Y \=dg ) _ J NebulaGraph Core NebulaGraph “—n/ “——

(@) NebquGraph Q) github.com/vesoft-inc/nebula

21.2.1 NebulaGraph Studio

NebulaGraph Studio (f&#F Studio) xE'E—?X_ILXi%ii Web 5 RIMESGRERT MM T A, BE NebulaGraph £, EHWE. HESA. £S5 nGQL
=i, BRERE—MIRS. HEESRH 42 NebulaGraph Studio

e

Studio hRA & TRMILTF NebulaGraph Mt%, HeRZAXEFASRAZGEN, MERBWE KRN TR,

NebulaGraph k7 Studio fR7s

master v3.10.0

21.2.2 NebulaGraph Dashboard (L [X i)

NebulaGraph Dashboard (&% Dashboard) 2—ET#ENebulaGraphfEE SRS RESNTML TR, FBEBM 24 ZE NebulaGraph
Dashboard,

NebulaGraphhizs Dashboard ¥t Xhg4s

master v3.4.0

21.2.3 NebulaGraph Exchange

NebulaGraph Exchange (f&#7 Exchange) 2—%X Apache Spark™ [, AFESHRIMEHIGERPHEIRIETEE NebulaGraph #, 88X
SRR H X EBIEFREURERS . EBEBES R 22 NebulaGraph Exchange,

NebulaGraph Ag4x Exchange itz

master v3.8.0
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21.2.4 NebulaGraph Operator

21.2.4 NebulaGraph Operator

NebulaGraph Operator (f&#F Operator) EFF7E Kubernetes &4t Bahb EEBFMIELE NebulaGraph 8T A, &IET Kubernetes ¥ E#
#l, NebulaGraph EHEB4MAMEIRLEENE Kubernetes 2454, it NebulaGraph RABRENEREEKIEE. ¥EESE

o

NebulaGraph hizzs Operator higZs

master v1.8.0

21.2.5 NebulaGraph Importer

NebulaGraph Importer ({&#R Importer) 2—3# NebulaGraph B9 CSV XS AT E, Importer ATLURERAMEY CSV X, RESNEEE
NebulaGraph &, #1HES N o

NebulaGraph k7 Importer fRzs

master v4.1.0

21.2.6 NebulaGraph Spark Connector

NebulaGraph Spark Connector @—* Spark i%#%28, 12{HiEid Spark iR LIRS NebulaGraph##E#IEE/1. NebulaGraph Spark Connector

Reader 1 Writer FEB M, FIEFSN °
NebulaGraph hizZs Spark Connector Rz
master v3.8.0

21.2.7 NebulaGraph Flink Connector

NebulaGraph Flink Connector @—X#:Ef Flink B RiRiSa]NebulaGraph#9i%E#%28, Z#FMNebulaGraph/iREREIE, &R hIMIBEIEIRIRER

BYERIES ANebulaGraph, #EESN o
NebulaGraph fxrzs Flink Connector hzs
master v3.8.0

21.2.8 NebulaGraph Algorithm

NebulaGraph Algorithm (f&i#F Algorithm) 2—HETF B Spark N AR, Bid1ER Spark ESME A FERTENE AT AN
NebulaGraph ##EERHEEERITEITE, BB REERNIEM lib ETFHNEEE 3 DataFrame HITEITE, FFBESN

o

NebulaGraph Hxrzs Algorithm hixzs

master v3.0.0

21.2.9 NebulaGraph Console

NebulaGraph Console & NebulaGraph B4 CLI BF iR, (AERIESN o
NebulaGraph fxrzs Console fR7x
master v3.6.0
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21.2.10 NebulaGraph Docker Compose

21.2.10 NebulaGraph Docker Compose

Docker Compose BJ LAREZRE NebulaGraph 88, MfEIERIEBESR o
NebulaGraph hizZs Docker Compose higZs
master v3.6.0

21.2.11 Backup & Restore
(f8#F BR) B—R@<1TRE (CL) TH, aJUEBIER NebulaGraph WEIZSIEEIE, & B &HXHIRELRIE.

NebulaGraph k7 BR hR4s

master v3.6.0

21.2.12 NebulaGraph Bench
FF M NebulaGraph BIE L ERESIE, £ LDBC v0.3.3 BtmERIESE,

NebulaGraph hizzs Bench hixs

master v1.2.0

21.2.13 API ~ SDK

;pv.npatibility

WS NIZhRAAERE) X.v. * BIEHThRZS,

NebulaGraph kxrzs ES (commitid)
master
master
master
master

master
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https://github.com/vesoft-inc/nebula-bench/releases/tag/v1.2.0
https://github.com/vesoft-inc/nebula-cpp/releases/tag/v3.8.0
https://github.com/vesoft-inc/nebula-go/releases/tag/v3.8.0
https://github.com/vesoft-inc/nebula-python/releases/tag/v3.8.0
https://github.com/vesoft-inc/nebula-java/releases/tag/v3.8.0
https://github.com/vesoft-inc/nebula-http-gateway/releases/tag/v3.4.0

21.2.14 #XTTH T A

21.2.14 X 5iEka0 T B
XBEBIMRAPEROEATIE, STERELRARTASFELRER,

+ ORM (Object Relational Mapping) #EZ2
: % Spring Boot £ AHYEIERE ORM HEZ2
1 EF nebula-java EF %) ORM, H#HANAS WX
: X% JDBC B9 nebula-java 14, FANESNXTE
: EF nebula-python EFiREY ORM, FHANBS NG
. XA Golang F5H ORM B, FHANEBBMXHE

i

- BUETH
1 & MySQL 2 NebulaGraph B9%kiE 2R £ ThAE
. ETF DataX 3RIEY NebulaGraph B9 Reader #1 Writer $&fF, Tl A @R ELALMEGERS
- BENE
: 10s $I2 Docker BIFERSS
: —MNBITIEN 58889 NebulaGraph V&
« MitARSS
. BERAVEUERE Java MitE
BFih
: Scala &P
: Node.js B i
. PHP BF %
: NET B
: Rust EFif
KigTH
. JetBrains IDE &%l nebula-console #fiff, LB EE=R. RRFERAHE. HIBEREOTNETR. XREBREBTE
EThie

R/EEH: 20258848
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https://github.com/nebula-contrib/ngbatis
https://github.com/nebula-contrib/graph-ocean
https://discuss.nebula-graph.com.cn/t/topic/8745
https://github.com/nebula-contrib/nebula-jdbc
https://discuss.nebula-graph.com.cn/t/topic/5657
https://github.com/nebula-contrib/nebula-carina
https://discuss.nebula-graph.com.cn/t/topic/12314
https://github.com/nebula-contrib/norm
https://discuss.nebula-graph.com.cn/t/topic/6423
https://github.com/nebula-contrib/nebula-real-time-exchange
https://github.com/nebula-contrib/nebula-datax-plugin
https://github.com/nebula-contrib/nebulagraph-docker-ext
https://github.com/nebula-contrib/nebulagraph-lite
https://github.com/nebula-contrib/testcontainers-nebula
https://github.com/nebula-contrib/zio-nebula
https://github.com/nebula-contrib/nebula-node
https://github.com/nebula-contrib/nebula-php
https://github.com/nebula-contrib/nebula-net
https://github.com/vesoft-inc/nebula-rust
https://github.com/nebula-contrib/nebula-console-intellij-plugin
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WEEA

Graph BRZ5H) RPC SPF#AR SIS . BE A TEF imEE
GraphfRS.

Graph ARZSHY HTTP i,
Graph BRSHIHTTP2 0, QGxEEFAZIKO)

9559 22 Meta fR3HY RPC SPP#EFZ SRR, @ H Graph RS
#0 Storage RS ZALIER, BT REFIEHEEIBENTIIRE
2o

BIHESEAMELRE +1 (9560 ) HEOATF Meta BRSS ZiEHY Raft
P

Meta ARS3B9 HTTP 0,
Meta RSB HTTP2 0. (xBEFAZIKO)

9779 R Storage ARSSHY RPC PP # 2SR O, EEH Graph AR
SRIEER, BTFRITHIBEMEEXIIRIE, FIINEE. A
hIpRER IR

EBHASERELRAY -1 (9778) #+1 (9780) M,

9778 : Admin fRSS (Storage #ZUi Meta snSHIARSS) S AAMVIG
Ho

9780 : Storage ARSS ZIBIMY Raft i@f5iH 0.

Storage ARZSHI HTTP 3%,
Storage BRSHIHTTP2 10, (G.x EEFAZIRO)

FIPFIREINEER Agent FRS 1RO, Agent BEEFEEHEEH
—NFiPHEE, BT B1E NebulaGraph RESF L. FHEMX
o

9789 /e X Z5|H Raft Listener BJi%MA, M Storage BRSSIEENEK
&, SAFEENIB N Elasticsearch &8,

b BB BIFIBEY T Storage Listener Wi, AFEILEE
B4R Storage iR,

BEHASERAESRAY -1 (9788) FM+1 (9790) M,

9788 : BRI,

9790 : Raft BfEiHM.

NebulaGraph f#RZixO5 Elasticsearch #47 HTTP #&(5, LU
T XHERETMERLXES,

9569 B EEFEIEIERF INEES Meta Listener ix0, BTFES £
B Meta $0iR,

EBESERAELRH -1 (9568) F+1 (9570) KM,

9568 : PIEBIHo

9570 : Raft @EfEiK.

9889 R EEBFAIENIB R IHRE Drainer fREZIHH. ATFREAS
Storage. Meta $UiE4A MEEEE,

FIBFASERMESBAY -1 (9888) FM+1 (9890) HEHo
9888 : PP

9890 : Raft @{EiHM.

Studio & ff Web fRSS S ABi% .

Nebula HTTP Gateway f&#ifRS iR, NEEFIRSIRME HTTP 1%
O, $117 nGQL iEA)5 NebulaGraph $#BE#HITR Eo

2023 Vesoft Inc.
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Hp
b
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Nebula Stats Exporter f&#iiRS5 im0, WEEEBERYIEREIEIT, B
FERRSS P Huslk, FRASAILIZIER (FIANETOHE. TWER. O
BKER %) o

Node Exporter fk#ifRS im0, WEREHTHBNERES, SF
CPU. F. faH. HEFIRE,

Prometheus ARSHIIHRO. FiEiSIEEIRRRT B 5 8IEE,

Dashboard #tXhi #2ft Web AR5 & Bix M.

=G8N 20258848
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21.4 fufA STk AR R SORS

21.4 ey STk SRS AN SRS
21.4.1 FFURZ i
GitHub Bl X 3252 [

IR E SRS XA, EREINETE gt HRR—MEE, MAKERITIE,

EE TR VAT Y

1LTF Pl
2. 8 Sign in with GitHub,
3. FERFREE DY o

WREEMEE, FRER 0

21.4.2 BRSO
NebulaGraph X#41A Markdown BEHE., & & AR EANEEEAREN AR SRR,

B ENER T B RREXE.

21.4.3 L EMBEEGHFHE I
ZIEEAT AR, HBERS RS REE L.

Step 1: ifiid GitHub fork )%

NebulaGraph E&R% , B Hf:

1. 3419 o
2. GG LABERA fork , ARREAF®, BIA fork i NebulaGraph €%,

Step 2: 7 S EE| A

LEXFMTEER.

#EXTEER,
working_dir=SHOME /Workspace

2. %5 user IR E A GitHub WA, &,

user={GitHub AP}

3. erEAES.

mkdir -p Sworking_dir

cd Sworking_dir

gitclone https://github.com/Suser/nebula.git
#3%: git clone git@github.com:Suser/nebula.git

cd Sworking_dir/nebula
git remote add upstream https://github.com/vesoft-inc/nebula.git
#3k: git remote add upstream git@github.com:vesoft-inc/nebula.git

# HFRAESIHANIR, BENEEE EEEDZ,
git remote set-url --push upstreamno_push

# FINEREN B

# IEHRRIRR=A

#origin git@github.com:$(user)/nebula.git (fetch)
#origin git@github.com:$(user)/nebula.git (push)

# upstream https://github.com/vesoft-inc/nebula (fetch)

- 750/771 - 2023 Vesoft Inc.


https://github.com/vesoft-inc/nebula
https://discuss.nebula-graph.io/
https://www.apache.org/licenses/contributor-agreements.html
https://cla-assistant.io/
https://cla-assistant.io/vesoft-inc/
https://github.com/vesoft-inc/nebula/issues
https://github.com/vesoft-inc
https://github.com/vesoft-inc/nebula
https://github.com/vesoft-inc/nebula

21.4.3 #EEBEHYG

# upstream no_push (push)
git remote -v

4, (F%) EX pre-commit hooks
1&5¥ NebulaGraph B pre-commit hook JEiZE git BR.
hook #18& commit, SIEHRI. WE. XIEERF.

cd Sworking_dir/nebula/.git/hooks
Ln -s Sworking_dir/nebula/. Linters/cpp/hooks/pre-commit.sh .

pre-commit hook BRMERIRET/AE BT, AR BRFEIHIT.

cd Sworking_dir/nebula/.git/hooks
chmod +x pre-commit

Step3: X

1. BRAtE ST,

cd Sworking_dir/nebula
git fetchupstream

git checkout master

git rebase upstream/master

2. MEDZOIEHTIRS X

git checkout -b myfeature

e

BF—1PREEEEZD commits, REE N upstream/master 5328, FHISFEXLE commits HFE (squash) BE— commit #1TEH, FIRZGE
WEBE—METH DT HITER, XEESANNTBEBZHTE. 6HE, ITMDZIUKER. NRKIZRMNSD X, MEEER commits :#XE origin/
master, TN, ATRERHMAM, EHRQESMPSE (2 origin/master &H T HMMWHZE) , T origin/master F1 upstream/master F—3§
BY, FAPALUEER hard reset 58/ #1T—%, Ia0:

git fetch upstream

git checkout master

gitreset --hard upstream/master
gitpush --force originmaster

Step4: FF &

- REBRXE

-751/771 - 2023 Vesoft Inc.



21.4.4 A 61

NebulaGraph R cpplint RIFRAEERTE Google HIMIBNIEIER. MEIRIERZNIBZHIAIT.

- BTAEK
EIFTIAES Bug IBE AR BT,

- MR BRI

#HEEER o

e

JEHRIREIRE -DENABLE_TESTING = ON /BRI E Tz,

- BT 2T
£ nebula RERPITN T aH<:

cd nebula/bui ld
ctest -jS(nproc)

Step 5: 1RHF L[

# HF myfeature 5328,
git fetchupstream
git rebase upstream/master

EHEMSEE S PR GH RO 2 G, BFRFEERH head D3

Step 6: Commit
RATRI L
gitcommit -a

FBREILUERTS --anend EF4RIE 2 BIHIRED,

Step 7: Push
FEFRHBLEGAEN, PJLUEARMEERIERNS X push F GitHub NIZiZ G,

gitpushoriginmyfeature

Step 8: 3/ pull request

1. 35507 fork BB E https://github.com/Suser/nebula  (BEHRILAMBIFRF B Suser )o
2. B2 myfeature 232 5 HIFZHA Compare & pull request o

Step 9: UG Z

pull request 825, ELFEMATE. HEEASGHTHROABESE, MHREEREEFEENEVENNEMRETE,

21.4.4 7 0nmEt A 441

AR A GRS S I 0

-752/771 - 2023 Vesoft Inc.


https://github.com/vesoft-inc/nebula/blob/master/tests/README.md#how-to-add-test-case

21.4.5 BT H

21.4.5 B H

Step 1: AT H BN

WA, 5. Slack HFATELLE NebulaGraph EA AR, HIABEIHE—E, NIRSHIEKEE AR,
. HR{EHLE: info@vesoft.com
- %1% NebulaGraphbot

+ Slack:

Step 2: REIHZEHAREE

i NebulaGraph B A A G454 NebulaGraph Contrib BT B $ZUkE D,

Step 3: fHIEIIH

HERMBRBENBENTEZEZA, HARTNERREFZNEREE HAT, BEE, ZEU Maintain AESEESH
XIENE R,

GitHub P2 CEMIRE, BEN o

RIGEH: 2025F8H4H

-753/771 - 2023 Vesoft Inc.


https://github.com/nebula-contrib
https://join.slack.com/t/nebulagraph/shared_invite/zt-7ybejuqa-NCZBroh~PCh66d9kOQj45g
https://github.com/nebula-contrib
https://docs.github.com/en/enterprise-server@3.0/github/administering-a-repository/managing-repository-settings/transferring-a-repository#transferring-a-repository-owned-by-your-user-account

21.5 NebulaGraph 4%

21.5 NebulaGraph %

1.2018.9.5 B8 @dutor 832 7 £—1713,
[Feature] Added some concurrent utilities, GenericThreadPool, etc.

ISRV dutor merged 2 commits into vesoft-inc:master from dutor:master [Z) on Sep 5, 2018

L) Conversation 21 -0- Commits 2 [Fl Checks o Files changed 24
® .
[ b+ dutor commented on Sep 4, 2018 « edited ~ Member @ “ee

This PR adds several utilities such as GenericThreadPool , GenericWorker , Barrier , Latch, ThreadLocalPtr and some other
convenience things.

2.2019.5 &% T v0.1.0 alpha hits, F iR,

- 754/771 - 2023 Vesoft Inc.


https://github.com/dutor
https://docs-cdn.nebula-graph.com.cn/books/images/dutor.png
https://docs-cdn.nebula-graph.com.cn/books/images/dutor.png

21.5 NebulaGraph 4%

It fE—FEMFELE % % v1.0.0-beta, v1.0.0-rc1, v1.0.0-rc2, v1.0.0-rc3, v1.0.0-rc4

- 755/771 - 2023 Vesoft Inc.
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21.5 NebulaGraph 4%

(Pre-release)
(_Pre-release )

Nebula Graph v0.1.0

S v0.1.0 .
¢y darionyaphet released this on May 14, 2019 - 1075 commits to master since this release
-O- beds17f
Compare ¥ This is the first release of Nebula Graph, a brand new, fast and distributed graph database.

Available Features

Physical data isolation with Graph Space

Strongly typed schema support

Vertices and edges insertion
e Graph traversal(the co statement)

Variable definition and reference

Piping query result between statements

Client APl in C++, Golang and Java

Features Coming Soon

® Raft support

® Query based on secondary index(the Lookup statement)
® Sub-graph retrieval(the matcH statement)

® User defined function call

® User management

Try Out

A Docker image is available for trial purpose. You can get it by following the guide here.

v Assets 2

[ Source code (zip)

E;] Source code (tar.gz)

3.2019.7 7€ HBaseCon E—RAFF =M @dangleptr

- 756/771 - 2023 Vesoft Inc.


https://docs-cdn.nebula-graph.com.cn/books/images/v010.png
https://docs-cdn.nebula-graph.com.cn/books/images/v010.png
https://github.com/dangleptr

21.5 NebulaGraph

Nebula: A graph DB based on HBase

Heng Chen
VESoft engineer & HBase Committer

4.2020.3 7E v1.0 ARMEMEL, Bh7T v2.0 TEREFR
5.2020.6 &% 7 E£—MEXARRZS v1.0.0 GA

-757/771 - 2023 Vesoft Inc.


https://www-cdn.nebula-graph.com.cn/nebula-blog/HBase01.png
https://www-cdn.nebula-graph.com.cn/nebula-blog/HBase01.png

21.5 NebulaGraph 4%

©90V/1.0.0 GA

-O- 06a5db4.

Verified ajude-zhu released this on Jun 10, 2020 - 146 commits to master since this release

o Basic Features

Online DDL & DML. Support updating schemas and data without stopping or affecting your ongoing operations.

Graph traversal. Go statement supports forward/reverse and bidirectional graph traversal. G0 minHops TO maxHops is supported to get
variable hops relationships.

Aggregate. Support aggregation functions such as GROUP BY , ORDER BY , and LIMIT.

Composite query. Support composite clauses: UNION , UNION DISTINCT , INTERSECT ,and MINUS .

PIPE statements. The result yielded from the previous statement could be piped to the next statement as input.

Use defined variables. Support user-defined variables to pass the result of a query to another.

Index. Both the single-property index and composite index are supported to make searches of related data more efficient. Lookup on
statement is to query on the index.

Advanced Features

Privilege Management. Support user authentication and role-based access control. Nebula Graph can easily integrate with third-party
authentication systems. There are five built-in roles in Nebula Graph: Gop, ADMIN, DBA, USER, and GUEST . Each role has its
corresponding privileges.

Support Reservoir Sampling, which will retrieve k elements randomly for the sampling of the supernode at the complexity of o(n) .

Cluster snapshot. Support creating snapshots for the cluster as an online backup strategy.

TTL. Support TTL to expire items after a certain amount of time automatically.

Operation & Maintenance
o Scale infout. Support online scale in/out and load balance for storage

© HosTs clause to manage storage hosts

o CONFIGS clause to manage configuration options

Job Manager & Scheduler. A tool for job managing and scheduling. Currently, coMPACT and FLUSH jobs are supported.

Graph Algorithms. Support finding the full path and the shortest path between vertices.

Provide OLAP interfaces to integrate with third-party graph analytics platforms.

Support multiple character sets and collations. The default CHARSET and COLLATE are utf8 and utf8 bin.

Clients

* Java Client. Support source code building and downloading from the MVN repository, see Java Client for more details.
* Python Client. Support source code building and installation with pip, see Python Client for more details.

* Golang Client. Install the client with the command go get -u -v github.com/vesoft-inc/nebula-go , see Go Client for more details.

Nebula Graph Studio

A graphical user interface for working with Nebula Graph. Support querying, designing schema, data loading, and graph exploring. See
Nebula Graph Studio for more details.

6.2021.3 %% ¥ £ KhR7 v2.0 GA
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21.5 NebulaGraph 4%

©2%  Nebula Graph v2.0 GA

o s163000
Verified @ jude-zhu reieased this on Mar 23

o New Features

vertexio supports both Integer and String .

New data types:
© NULL: the property can be setto NULL . NOT NULL constraint is also supported

© Composite types: LIST, SET, and MAP(Cannot be set as property types)
o Temporal types: DATE and DATETIME.
o FIXED_STRING: a fixed size string

Full-text indexes are supported to do prefix, wildcard, regex, and fuzzy search on a string property.

Explain & Profile outputs the execution plan of an nGQL statement and execution profile.

Subgraph to retrieve vertices and edges reachable from the start vertices.

« Support to collect statistics of the graph space.

.

OpenCypher compatibility
o Partially support the MaTcH clause

© Support RETURN, WLTH, UNWIND , LIMIT & skIP clauses

More built-in functions
© Predicate functions

© Scalar functions

°

List functions
o Aggregating functions

°

Mathematical functions

°

String functions

o

Temporal functions

Improvements

« Optimize the performance of inserting, updating, and deleting data with indexes.
 Lookwp on filtering data supports 0k and AN operators.
« £1N0 pATH supports finding paths with or without regard to direction, and also supports excluding cycles in paths.

 SHOW HOSTS graph/meta/storage SUPPOTts to retrieve the basic information of graphd/metad/storaged hosts.

Changelog
* The data type of vertexin must be specified when creating  graph space.
© FETCH PROP ON retums a composite object if not specify the result set.
« Changed the default port numbers of metad, graphd , and storaged .
* Refactor metrics counters,
Nebula-graph Console
Supports local commands mode. :set csv outputs the query results to the console and the specified CSV file. For more information,
please refer to https://github.com/vesoft-inc/nebula-console.
Clients
Support connection pool and load balance.

« cpp client https://github.com/vesoft-inc/nebula-cpp

« java client https://github.com/vesoft-i j
« python client httpss . . bula-pyth
« go client httpsy/github.c ft-inc/ g

Nebula Graph Studio

With Studio, you can create a graph schema, load data, execute nGQL statements, and explore graphs in one stop. For more information,
please refer to http . -web-docker.

Known Issues

. #860

7.2021.8 %% v2.5.0

8.2021.10 &% v2.6.0

9.2022.2 %% v3.0.0
10.2022.4 76 v3.1.0
11.2022.7 2% v3.2.0
12.2022.10 &% v3.3.0
13.2023.2 2% v3.4.0
14.2023.5 £ v3.5.0
15.2023.8 &7 v3.6.0

1. NebulaGraph 1.x hitZs323% RocksDB #1 HBase FiftEE RIS, 1B7E NebulaGraph 2.x hRZSEUE T BAIART HBase B9 3%, €

&GS 202568848
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21.6 BAEERE

LAUT 45 NebulaGraph £5#91E2RNBLSE, BFRRIM S G HEEKRE,

PageRank.
Lowain
KGore

LabelPropagation

ConnectedComponent

Nebula Algorithms (depends on Spark GraphX, or Tecent

StronglyConnestedComponent
bkl il Piato)

ShortestPath
TrianglsCount

BetweennessCentrality

DegreeStatic

Graph 500

Twitter datasets - 41M vertices & 1.45 edges

GOL standard

Cypher
OpenCypher
Gremin

BALANCE DATA

BALANCE DATA <balance_id>

BALANGE DATA STOP. BALANCE

BALANGE DATA REMOVE <host list>

BALANGE LEADER
SUBMIT JOB COMPACT
SUBMIT JOB FLUSH
SUBMIT J0B STATS

SHOW JoB JoB

SHOW JOBS

STOP JOB

RECOVER JOB
curl G "http//<ip>:<port>/stats?stats=<metric_name_ist>
[8format=jsori’

Lt

<meric_name>.<statist

metric

number querie 00

m.

CREATE SNAPSHO

‘SHOW SNAPSHO!
——— Snapshot

DROP SNAPSHOT;

o uss Backup/Restora

SHOW CONFIGS storage

UPDATE CONFIGS storage:rocksdb column family options =
{disable auto compactions: true, max bytes for level base:
268435456, max write buffer number: 4, write buffer size:
67108864);

‘Gompaction

can't stop once started SUBMIT JOB COMPACT

—local-config=true.

nebula-storaged.conf
--rata_imit=20 (in MB/S) to control O rate.

make from source code

sudo rpm ivh --prefix=<installation_path> <package_name> pm

install

sudo dpkg -i --instdir==<instalation_path> <package_name> dep

docker-compose

container

nebula operator kubernetes

manually configure the cluster deploy Install&Deploy Nebula

S curl <ws_ip>+<ws_port/flags | grep “xnx"

$ curl X PUT -H “Content-Type: application/json” -d
{*<key>":<values(,'<key>":<value>]) "<ws_ip>:<ws._port>/lags”

metad ConfigéLogging

storaged
hd
grapt
kernel

Graph

Exchange

refer to bula-graph.com.cr/t
opic/3843

Data import

Studio

Visualization

Explorer

monitor nodes

monitor services Dashboard (based on metrics)
monitor administration

K8: hitps://aithub, comvHarrisChu/xk6-nebula

‘Shared Nothing

0 om - — E
. S 1 - 3

21.6 B4ES:

Typical deployment

EHEEE

enable_authorize=tru

graphd conf.

GOD: root/nebula
Admin

builtn roles DBA

Graph Service

User
authentication and authroization Guest

partition balance ‘GREATE USER [IF NOT EXISTS] <user_name> [WITH PASSWORD

<password>';
spaces.
manage '—m GRANT ROLE <role._type> ON <space_name> TO <user_names;
schema.
R REVOKE ROLE <role.type> ON <space_name> FROM <user_name>;
ot

CHANGE PASSWORD <user name> FROM '<old password>' TO
'<new password>';

TIL collection user management

architecture ALTER USER <user name> WITH PASSWORD '<password>';

Query Engine.

DROP USER [IF EXISTS] <user_name>;

Parsor ——» Valldator-—»| Plamer-— Exacutor

Storage Service

e Facebook thrift-pc.

Parser Flex (Lexcical) and Bison (Grammer) - AST (Abstract Syntax Tree)
metadata
| metadata
context, variables
Valdator | data type
widoard *
pipe
Optimizer
Pt Profect
cenegnter R e
: <« Optimizer te—
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21.6 B4ES:

specify VID or at least 1 index
MATCH

atleast 1 index

quite similar with SQL: SELECT LOOKUP

LOOKUP ON {<vertex tag> | <edge_type>} WHERE <expression>
[AND <expression> .J] [YIELD <return_list>];

GO [1<M> TO] <N> STEPS ] FROM <vertex_list> OVER
<edge_type_list> [REVERSELY | BIDIRECT}] | WHERE <conditions> ]
[VIELD [DISTINCT] <return_ist>] [| ORDER BY <expression> [{ASC |
DESC)] | LIMIT [<offset_value>,] <number_rows>]

GO [1<M> TO] <N> STEPS ] FROM <vertex_list> OVER
<edge_type_list> {REVERSELY | BIDIRECT}) | WHERE <conditions> ] )
I GROUP BY {col_name | expr | position) YIELD <col_name>]

<col_name> [AS <col_alias>) [, <col_name> [AS

remember tag name in the col_namell!

FETCH PROP ON {<tag_name>1, tag_name .. |} <vid> [, vid ..]

[VIELD <outpub>] FETCH eneral qu
'UNWIND (ist to rows)
SHOW CHARSET
—_— layer(name:Tim Duncan))serveffollow"..2}-{ retumn p;
SHOW COLLATION "
San— Patterns! direction: (ahvi->b)
SHOW CREATE SPACE
wleiiitier | int - signed nt4
SHOW CREATE TAG ——
— double
SHOW CREATE EDGE —
= bool
SHOW HOSTS —
string
SHOW INDEX STATUS —
S fixed string(r)
‘SHOW INDEXES =il
) date
SHOW PARTS —
—— _stow time
SHOWROLES [~ —
— datatime
SHOW SNAPSHOTS
-] timestamp.
SHOW SPACES —
data types nul
JSHOW.STTE I
python style: [1,2,3]
SHOW TAGS
S tist RETURN [0 IN range(,5) WHERE n > 2| n + 10]
SHOW EDGES
S OUT_OF RANGE
SHOW USERS
— ] YIELD (key. 1:"Value 1')[key. 1] as V;
7 SHOW SESSIONS
e YIELD {key_2:'Value 2°} key.2 as V2;
SHOW CONFIGS O
— =l toBoolean(
YIELD <var>[] LIMIT [<offset_value>] <number_tows>]; //must use ORDER BY —
pipe — toFioat)
LIMIT and SKIP Y8 cofverion
RETURN <var>{SKIP <offset>][LIMIT <number_rows>}; }— T
RETURN
— L_bee0.
tcol
T clause native nGQL, use °
tl_duration
pipe Is synchronized has impact on performance
STARTS WITH Complex query i
openCypher, WITH
ENDSWITH | WHERE —
Svar=
CONTAINS YIELD —
2o
$1 - source
openCypher ——
WITH $- target

work with Match ke pipe
§- - upstream from a pipe
‘CREATE SPACE (IF NOT EXISTS) <graph_space. name> —————
[(partition_num = <partition_number>, replica_factor =
<repiica_numbers. vid_type = (FIXED_STRING(<N>) | INTS4)

references

USE SPACE
| SPACE
DESCRIBE SPACE
DROP SPACE
—_— UNION
c;ﬂ[r:ﬂ TAG IF »;or EXISTS) <tag_name> _(<create_definition>, ONONALL
)_options]; —_—
INTERSECT
create_definton> = <prop names <data type> INULL | NOT | TERSECT
UL MINUS
'CREATE TAG e
<tag_optons> i~ _<option> |, <options> .. double abs(double ¥ ENLTIE.
_ double absidoutie ) AENGISSN.
<option> = TTL_DURATION [ <t_duration> |TTL COL [ soublefoordoutie x) BEVNFRWFAHBANN,
<prop_name> | DEFAULT <default value>
double ceil(double x) JE[EIA F 3% F o/ M.
drop frst existing tag indexes___ DROP TAG
T —— i, 2
ALTER TAG <tag_name> <alter_defintions [, atr_defnton .
ti_definition [ _definition] . TAG
double satidoubie x) BEIVESH.
alter_definition:| ADD  (prop_name data_type)| DROP (prop_name)| ALTERT? O
'CHANGE (prop_name data_type) e double cbrt{double x) EEIXH I 1R,
. defintion: _TTL_DURATION = t_duration, TTL_COL = prop_name doubley) (
) R,
CREATE EDGE [IF NOT EXISTS] <edge_type_name> DESCRIBE TAG B
e e —_— I doubls pow{double x, double ) SN,
<create_definition> = <prop_name> <data_type> | Gouble expidouble X) BENe VA,
e R — double exp2(double ) BEN2AXI(H.
<option> = TTL_DURATION (<] <tt_duration> | TTL_COL [-] [Icalbis boricutie N MEILI K e H SN B
<prop_name> | DEFAULT <default value> double og2(double x) HEIX2 X
ndext __DROPEDGE doublelog10(doube x) SEEIBLTONEAHER.
AALTER EDGE <edge_type_name>  <alter_definition> [, double sin(double x) JEBIx#) E (M.
ater_efintion]..] [t definon |t defnton) .. ] EDGE DDL Nebula nGQL
double asin(double ) BEXREL .
alter_definition:| ADD  (prop_name data_type)| DROP (prop_name)| -
GHANGE (prop_name data. type) ALTER EDGE double cos(double x) BEXIREIE,
. defintion: _TTL_DURATION = t_duratin, TTL_COL = prop_name double acos(double ) MEXSE R,
DESCRIBE EDGE doubl tan(double X EIHIE LA,
INSERT VERTEX (1, 0. ] (VALUES | VALUE} VID: () ‘double atan(double x) i EIx#IE EM.
prop_name_ist: [prop_name [, prop_name] double rand) B0, MITAL. RPAUROA—OH, WSHRFIEHmax, Kimin KURO
fopnaneliet: peoptieme | piop"nere]- JHR| INFRSUS —— .
STV T man [ int ot ma) Blmin, max) P
Prop.value_lst: [prop.value | prop. vaue] {naxmrsn, smannssneanmmmanss,
.9, INSERT VERTEX 13 (p1), 14(p2) VALUES "21": (321, *hello’) R
©.9. GO FROM “player100° OVER serve YIELD serve._dst AS id | " T .
max) Blmin, max) A9
DELETEVERTEX $-Jc; U8 e to Gbiete by e ST OE1 ETE VERTEX: ‘{ RTINS, 1 RS MoainTS MARINEE.
UPDATE VERTEX ON <tag_name> <vid>SET <update_prop>[WHEN Scoteci) B RS ACAEGE =t N R
<condiions [VIELD <output] avg) BESRETI,
support CAS (compare and saf) | UPDATE VERTEX count) BESR
9. UPDATE VERTEX ON player *player101® SET age = age +2 max) BESBIHBAE,
WHEN name == *Tony Parker” YIELD name AS Name, age AS Age =
ming EEBEORNE.
\UPSERT VERTEX ON <tag> <vid> SET <update_prop> [WHEN
<condition>] [VIELD <output] std) BESRIOBERLE,
updal + inset (hon notoxitod) | UPSERT VERTEX sum) EESMIE.
don't use i high concurency biand) SE(IMANDIE,

INSERT EDGE <odige.type> ( <rop_name.ist> ) (VALUES | VALUE) (SOt crd EDMoRAE. B
<src_vid> -> <dst_vid>{@<rank) : ( <prop_value.list>) [, <src vid> bit xor) ETEXORMIE
> <dst_vid>{@<rank>]  ( <prop. value_list> ), ] T

it size) EEIRMAN PR,
<prop_name_list> :=[ <prop_name> [, <prop_name> | ..) R
INSERT EDGE int (int start, int end, i
<prop. value_list> <[ <prop_value> [, sprop_value>].] | BEPIR, B Kstep HIAN1
danging edge SR0h0, MEEO.
use pipeto delete by fiter _ DELETE EDGE int sign(double x) BEMNENS. ARcn R, WEE- .
support CAS _ UPDATE EDGE SRR, WEEI
\UPSERT EDGE double e 3 E| A3 MEEe (2.718281828459045) .
T T T T T double pi) HEMPHHn (3.141592653589793)
agaist tag, edge type, prop double radians) 16 IR, radians(180) 6l
] _Motes 3.141592653589793 ,
b index after creation _|————
—_—1 - nt strcasecmpistring a, string b) LLRAMEIFH (FEHANS) . 2023 Vesoft Inc.
BRI 76 /7 7 ]' Ya=bii}, BE0, Ya>bR, BEIAFOMM, Ha
GREATE (TAG | EDGE) INDEX [IF NOT EXISTS] <index_name> ON SBENFOR,
{<tag_name> | <edge_name>} (prop_name._ist); GREATE INDEX —

string lower(string a) BEINEHANFHS.
'SHOW CREATE INDEX —

string toLower(string a) Filower) 16|

'SHOW INDEXES

string ubper(string a) EEI X BRI TIHE
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