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EFERHIE, BF C. D. EMET —1IF, FLtbZESETLENEE, FI90A->B->C->D->E . A->B->C->D->E->C . A->B->C->D->E->C->D o

2.3 BiE

e

60 IBERARIE walk AR,

2.3.2 trail
trai | XEHRRAERLFTINMR. BRNIERAUES, MAAUES, WERHECHNEMRZERRE trailo

EETSIE, ATFOFTUEE, FUZESSERMRE, RKBEHS FIDAEM: A->B->C->D->E->C,

e

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

7 trail £, IEH cycle M circuit WA ARIBRERE, LITENFIX XIS AR ZLEEHATNR,

- 14/760 -

2023 Vesoft Inc.


https://en.wikipedia.org/wiki/Path_(graph_theory)#Walk,_trail,_path
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https://docs-cdn.nebula-graph.com.cn/figures/path1.png
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A->B->C-
>D->E->C->A o
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2.4.5 "EIHLL 5" (start vid) 54 BT
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1. 5030 6o FROM "player100” OVER RTEIEAIFZIVAYIERS start vid 2 "player100";

N
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vid ;
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2.5.2 Meta %

2.5.2 Meta IR%%
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« MIRIFER, PP EILTE NebulaGraph £8HZEZ 1 15 3 4 nebula-metad #18, IIRERBE 3, AATUBEIINERT 1 aHRLE, SHED
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leader EHZHEREER, RE leader BEBXF P imHEMAMIRMEARS, Hith follower fEAEH, IR leader BIMHPE, =7EFRH follower H
A HEY leader,

e

leader fl follower Fy%kiEEIT Raft il RIF—2, FHit leader HIFEFIELSHT leader FRSBEUEF—H. BZXT Raft WNBI Storage fi=5,

Meta IR 5527 5E

EHAPKS

Meta fRSSH7FME T A KSRGS, SEFHRBEKSKIEIERS Meta iR, Meta REZVEWRSER, UNZIKSEEENRENERN
PRo

¥% NebulaGraph Bi5EHEHIREE, EER 57050105,
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PR 2SR

NebulaGraph X#FZMEZTE, FEETEANKERRLREN, Meta REFMAMEETEINICHIE (FFREBEE) , HRREIENEE, Flag
IEEMIBRE =S 8L

EH SCHEMA {55
NebulaGraph EaLZE#IERE, ©R Schema B3E Tag. Edge type. Tag EMF1 Edge type El%o
Meta BREHTEAET Schema 58, BINERAR Schema BIFRM. EXFMIER, FHiZRENMMRES,

¥ % NebulaGraph #9 Schema 58, #50 o

S TTL 58

Meta fRS57F# TTL (Time To Live) EXEE, AIUATREHIEEHEH. #IEIHE, &M Storage IRSHITAIE, BEFIESH 1T,
HEAEL

Meta FRSSHBIEIEIRRRGTIEIAIEIRR. HEPA. EIBAMIER.

=EEH: 2024598148
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2.5.3 Graph fiR%s

Graph [REFERFVMIEENER, SEMRITEINED. REEBED. ERRTITHURRBRITHHIRITENATE, SOEETXESBENE
Graph RS,

Graph fRZ54444

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

EWBEREKIXE Graph IRS5/E, SEMTEREORLE:

1. Parser: JEEIBERBATIEER,

2. Validator: B XRIa1ER,

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

Parser

Parser BIRINEIERE, &I Flex (AESTIR) # Bison (EENINIA) EMENDHEERITE, BEDRRAMSRIBEN (AST) , EIBER
MRS EBATSIEEMNAIED.

f5I%0 G0 FROM "Tim" OVER Like WHERE properties(edge).likeness > 8.0 YIELD dst(edge) iB/R%5#AY AST Z0Fo

GO

FROM OVER WHERE YIELD
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Validator
Validator #IRITEMAY AST HITIBNKE, TEEE:

- RETHIBER
REEAHHTHIRE SRS EM.
BISNARMT OVER . WHERE Al YIELD BAIBY, =E#K Schema 130 Edge type. Tag WEEREFE, HEBNIIBITRIUENNEIELRELM Schema
FHEE .
- R FFXEIAER
RS |IANEERREENES ANRERERTEE,

53038 4) $var = GO FROM "Tim" OVER like VIELD dst(edge) AS ID; GO FROM $var.ID OVER serve YIELD dst(edge) , Validator BIRE LS ELE var 2
EX, HXBRERY 1 BEBTEE vars

|

HHFRIAXVER LR, HRIEFORKEEBZETIER,
B30 WHERE FRIERLERE bool « null TE empty o

- BRI ARHNER
TEAFEE B, RETFANZEER * 5K Schema ##HITIRE.
f5I3NiE4A] GO FROM "Tim" OVER * YIELD dst(edge), properties(edge).likeness, dst(edge) , #X3& OVER FRIBTFEEARIGFFEH Edge type, FNRE 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 () FifEM—3it.
54035 4E) GO FROM "Tim" OVER Like YIELD dst(edge) AS ID | GO FROM $-.ID OVER serve VIELD dst(edge) , Validator iR $-.10 EFEEFAMREE

ZTFE o

RBeTERfE, Validator BIRIESEM—MEGATTHIT, BRRBIITHRERIBITIH, FHEEER src/planner Ko

Planner

WNRECE Y nebula-graphd.conf A enable_optimizer BN false , Planner iIRIRASM AL Validator IRRERBIRITITR, MREER4A Executor
BT,

WNREZE S nebula-graphd.conf A enable_optimizer B true , Planner #ER& 3 Validator BIRE I HITIHRIHITMH . W TFEFFT.

-23/760 - 2023 Vesoft Inc.



2.5.3 Graph IR %

Project Project

v v

GetNeighbor STOTTTTTT Filter
===, «—Optimizer «— ¢
'\'_:I_lt?r_: TTTTTTToo } GetNeighbor
v v

Start Start

- RLHE

N EEAMRAAHRITIHR, S TAEBB— TS, BINRT S Project fKH Filter . Filter k¥ GetNeighbor , FREZZIKFIMFTR Start,
FREFFIAHIT (HIEERERIT o

EXPNEER, SMTNRSENNBANEENHHEE, XETEFME—MEFRP. ATRITIHFREERT, FIUGHERPE key B9
value BEFAZT (PRY start TR, ERBESFHEEZTRNEAEZER) . BEREXIECHE nebula-graph A

src/context/ExecutionContext.cpp =28

BIENIEZFRAIZBHFRA ResultMap , TEERIL Filter XAPTEE, EXIZTHM ResultMap["6N1"] HIRENERIE, ASIGLERIZMETE Resultiap["Filter2"]
i, ffORZEH, BENTRNBNRDLERES.

- gtz
Planner &R BRIAIMAFTLZE RBO (rule-based optimization) , BIFREMXMAFIN, FAERT Validator ERRAE BERIBRIAATITRIFIT AL, #TEY
At CBO (cost-based optimization) IEFEF A, HARISEFEMEECE nebula-graph BIBER src/optinizer/ Wo
RBO 2— 1M BERKMLWHRZIE, BIMFEMMUMES, HSHPITITHMIRT R (RFIZ Project) Fta, —FLTRATRRIRKENTR, £
EPEERE O TN,
W EEFR, WERETR Filter BY, RIVKFIAITIRRE GetNeighbor , [LFEFRITENHIFIN, FEEHE Filter RAINEI GetNeighbor H, FATGHEBRTIR
Filter , 4RERITES F— MM, 7EHITRNER, HBEF GetNeighbor P Storage ARSZBUZOFREN— N = AI4BILAY, Storage IREARSEHERRHTE
SHRIEEE, XA LUR A IMERNEEEE, ZAUTREIE TH,

Executor

Executor BIREEIEAERS (Scheduler) MfTER (Executor) , B FEERBERITIR, ILRTHEBRBRITHIERMNIRTEF, MHFTR
FHERIT, BEIRTRER. WTEFFT.

B MRTHITRB——NE—MUTEF, TRVENEHERCRITIHINEZRE, SMEFRFERZIRANTEPNEATITE, RERKIT
BERBNMRAVELESPEIE, AURREMTR start —FFHIT, BRE—IMEFHNREEESFNRKLEREEAREF K.

AL

NebulaGraph BIXEBEREETINT :

|--src
|--graph
|--context //RRIHAFMATEA LTS
|--executor //HITHETF
|--gc //BERREESS
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--optimizer //fALFIM
--planner //#iTiHRI%H
--scheduler //IAE2S
--service //MHNRSEER
--session //RIEEE
--stats //iB{TIEMR
--util  //EBEA
--validator //iE@KRYE
--visitor //visitor&sxzm

AT
AR a] OB M2 5 7 ## NebulaGraph &5,

*+ nMeetup + £i§ | £WEf#4F Query Engine (33 43 30 #)
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2.5.4 Storage k%%
NebulaGraph BEHEEIET N ERSD, — 1 E Meta HBXMIENE, R Meta fRSS, ERIXEENSE.

BN EBEMFEIBRXNTENE, R Storage BRS. HIB1T7E nebula-storaged #1241, 2N/ 4A Storage ARSZHIZRITILIT.

sy
- &lE8e (BERF KVStore)
« BKFH R (Shared-nothing 24, K# NAS HrEHI&E)
+ B—E% (Raft)
- BEAM (Raft)
© XFAEZFREWHTES FlNe=5)

Storage JIR 552854

Partition al Partition a2

Raft Raft
— ¢ > ..

Leader Follower Follower

Store Engine

Store Engine

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

Store Engine

Storage ARS3 2 H nebula-storaged #HZ1R MR, AP A LRIEZRECE nebula-storaged #Hi2#E, HIGINAIRE 11, EF-IFR 31,
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Fi& nebula-storaged #i2#p8 7 BF Raft &S, BIRSEMATUSA=E, KEEITRXRA:

- Storage interface B
Storage FREWR LR, EXT—RFIFMEHERXE APl, APHERKIEX—BERENFR—AT ) - B KV IR, Fla0:
* getNeighbors | EII—HRRIHBHENL, REAUNRINEYE, HEXZFRGTIE
+ insert vertex/edge . A —FRHABFUREREM.
* getProps | FREX— PRI E—FIBLNEM,
[ERX—EMTFIE, #£15 Storage RS TR T HEIEMETFE, TN Storage ARSRE—1 KV FiEARS

« Consensus &

Storage fRSZIHIER, KT , RIS —HMERS AN,
« Store Engine &

Storage REMWRIKE, B—MRENIRAMIFHES L, IRHIIAHEIIEN get « put. scan FHR(E, MEXIFOTFHETE KiStore.h F KVEngine.h X1, FA
FRILURIE Y S TEREHIFF RAB KB At il i o

TR TF RN Storage ARSHIEB 4.

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
©
. — ]
© !
o Log buffer Log ! RocksDB
i
v
Storage
Storage I Write into
followers 7 RocksDB
f —
KVStore

NebulaGraph {8 BT & KVStore, MAEMFFIR KVStore, REAEMT:
- HEH4RE KVStore,
- BELENTRRM, SHUSMITE T, XT38 Schema # NebulaGraph 33, +58 TR IERM Schema 58, BEMBIXH,

- FEHER .
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EF ERFER, NebulaGraph £/ RocksDB fEAZSHIFZ(#S %, I T H2H KVStore, BUITFRE:

« WFZERNE, NebulaGraph RFEES M FENEHIER R RN ASEENH REEN.

* H Meta RS54t —&EHEFTA Storage iS5, AJLURIEBFIE D AHINHIERANIRE, FahsiThHs%.
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e

¥ B9 RN T B L B EiERE R Lk 55,

- EREEE (WAL , S81M2REEBCSH WAL

© XFZIETE, FRETEMEERS, STEZETLUILER KA SRS,
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EFHENERHIER S, NebulaGraph & =fABIEEFMEN key, BINERFILNEILEEFMEE value 1, UEESHERBEMETIE.

© REIEFERR

#8EE NebulaGraph 2.x higds, 3.x lRASEFBE Tag WREEERE, 8TMREZ7T—1NFE TaglD FEFHBX 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, KEHN 1FT,
BIBRPFHRS. KEN3FT., kFERETERT Storage H1E39% (balance) BIA@ERIBRISHTHEN 9 F IR,

=D, Y& ID XA A int B, KEN8FET; L= ID HAA string B, KENGIEREZEIHEE fixed string KEo
MXEH Tag ID. KERN 4 F15,

FFIEE value, BFREFRNBEEE.
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© IBHIEFER

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

SerializedValue

FB BieA

Type key £8, KEHN1FH,

PartID HEDRRS. KERN3FTH. WFBEEMT Storage AEINH (balance) BYAEIRIERISIFHEN D H AR,

VertexID R 1IDo BI— VertexID FEHABRTECIAR ID, EANAERTEHIS ID; F— VertexId HIAERTHRIR ID, FEANR
BRTHCIAR IDo

Edge type WA, KF 0RRHA, NFORTAL. KER4FT

Rank ARMEFR ZEE S IRALRRLNER. BRETUREESHNERETIEE, IMERRSNE. RETKkSE. KE
78 FT,

PlaceHolder MBFER. KERN1FT

Serializedvalue FHIE value, BT RFLHNEMRESR.

BTV

NebulaGraph #3232 Schema,

WFRFLHEMEES, NebulaGraph = EMEEREBERINFERE, HTEKBENKEREERN, THNFIMIRERESREZIE, EHELEZ
#i, FBERM Meta RSHEWEEE Schema 58 (FHEF) . RRNATZFHELTE Schema, ERIBEMER, SMAIMLE Schema k(= So
G

BTFEBAFMEXEAMEN T RRESAHZRTZ, MEINBEESSER1Z, BMEXEESMABELZAT—RRSSENESE. RILBEEEHER
Bl &E, HEMHERRIBIESH (Partition) k. NebulaGraph RS EIEIA .
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DN S A7 RERR

NebulaGraph HiZiE LM —FKIA R EERE ERRMEN (key-value pair) , EOHNHEMNBEMREZNE, FEBRANKKAR, BHEFESAOT
ElFfiTo

Type el VID: Src TaglD - Type PartIlD VID: Src
Stored as (1 byte) | (3 bytes) MISYEON (4 bytes) + (1 byte) | (3 bytes) WELNGED)
SrcVertex
e T T
] Type PartID: x [/ EdgeType Rank VID: Dst |PlaceHolder . U .
Bl (:bvie) | (3byes) AV (abytes) | (bytes) | (nbytes) | (1byee) | SVl ELCIGUETE
. 1 1
Composed of ! '-EgeA_OUt - - - - - - - - - oo oo oo oo oo oooooooooomoo- oo !
EdgeA |[----------~- "
e —————— .
1 1
! ] Type PartiD: y - EdgeType| Rank VID: Src [ECREIEEY . U e
[p— ): (1byte) | (3 bytes) m (abytes) | (8bytes) JLTD) (1 byte) SerializedValue : Partition Yy
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 :
R W (1byte) | (3bytes) | (nbytes) | (abytes) | Sen2izedValue (1byte) | (3bytes) | (nbytes) B
1
|- DStVErteX — == = = == = == = = = = = = = == e

TEMRERNEDN mF—%I10RF], s SrcVertex @31 EdgeA EiZER = DstVertex, FZRLERTE (SrcVertex)-[EdgeA]->(DstVertex) o X mAN—
FIHRL 6 MEEMNWERFREEEEENHENRESH, B Partition x # Partitiony /1, J¥4RiERI0T:

+ 2 SrcVertex BYSE{ERIZIE Partition x A,

+ i1 EdgeA BVSE—1PHR(E, XEF EdgeA Out /R, 5 SrcVertex —[EMRTETE Partition x ., key F9FERH Type. PartiD (x) . VID (Src, Bls
SrcVertex 89 ID) . EdgeType (RFSHIE, K&FBLAMAE) « Rank (0) .« VID (Dst, BN DstVertex #9ID) #1 PlaceHolder, SerializedValue
Bl Value, BFFILRIAREM.

+ = DstVertex RYSERTFIE Partition y H1o

- JHEdgeA Y {35R(E, XEH EdgeA_In &RiR, 5 DstVertex —ERTFFE Partitiony 1, key BIFEHE Type. PartlD (y) . VID (Dst, Bl=
DstVertex 89 1D) . EdgeType (fFS5Hhf, RFBOABAAN) « Rank (0) . VID (Src, BPsE SrcVertex 89 1D) #0 PlaceHolder, SerializedValue
Bl Value, BFFLMAREM, 5 EdgeA_Out FIZERDHITELAER.

EdgeA_Out # EdgeA_In U MERMHEFUNHERFETERER, —EESMTEE E—%8 EdgeA, EdgeA_Out AFMERFHEHIERIER,
B8N (a)-[1->() 5 EdgeA_In BFERBNRIERIER, HERMBNRS, AEANERERFEITHERIER, FIFIMm 0-10->@) -

90 EdgeA_Out #l EdgeA_In —#¥, NebulaGraph TR T FREFUNESR, SEEFHEUFAENLFZEEGE. EALMNH key & BIERTER
N, {Bvalue HAMNZEISBEENKEMBEREL, L, HONEEERARHERSHE, BRTELAERRA.

R

23 ERBRRABRRES Hash B3 30, BIX = VID #1TEURIR(E, B— T REIFAE Tag. HOMNLESBMEEFHEIIE -0, SMARRAMEATE
R,

e

IRET=ENFEEN R RE, DRBEREETAEN, BIGKEMERHRREISERNT BER.

SHEEHNEN, THROREEHANTRENE L. 7/ ETE CREATE SPACE BAHPIEE, WEFATEN.
MRFEFRELRNETHEENS R BIIE—EWEL) , AIUSE AT,
TX ARSI 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;

Bk, ERRBEEE—TEENFREH#ITERITE, BIRMHIEREN inte4 T (inte4 AFHBFIHTELERRHNFEE) , BHRFIUE,
SAREIN 1, BD:

pld =vid % numParts + 1;

THIESER D BEGRBRIN T

B BieA

% BRIz,

numParts vID FRFEEI = EIRY Fr3, BD BRI partition_num fEo
pId VID FRTES? F#Y 1Do

BIg0%E 100 M3k, vib A 1. 10171 1001 W= FEHEEERNS F. 25 ID MAN 25t > SRS REVLEY, FRUAREEIREEMAME 5 F L
FR—EM2E L.
Raft

#%F RAFT TN 4H

AHARGH, A—HBEEERESMEIR, XFEIBRIZZERE, RAENATEEET. EREE—ENRAFERRIESTEIFZE—
o

BARE: Raft MR—ATRIEZEIE—FHENIMNYL. Raft RAZMEIZZEZTENAR, WS BEFE BIRNKREN (BE) BIERmA
Leader, M Leader KRFTIBRIZAIIIMEMARSS ; HAth Follower fERN&ED. HiZ Leader HMRERE (BEHIE. BHMBTE) , HR Follower #17
Wik, BREH—HE Leader, Leader # Follower Z @@ LB A BEIRNEBEFE, FHULL Raftwal WAKE NEE, @i MOBD
TR A B A=A K ERIE,

e

AR Raft-wal FEEHEER, NREREENMIAESH Raft LK, SHEFALIESE., BRI0 “EREBRT, SSBKBLELEY
Leader,

BRERE. WTFEFHENESPMEANBER, Leader 225 NLL Raft-wal 975, RIZFRGLALEM Follower, HRERE “BI¥E BIAZAIULE
Raft-wal /&, A&REEFIHRZENKL. WFEFKISMREIER, A Leader, M Follower FAS51RIERARS.

HERE: IRl ERRENREE (BTE) EE; IRAKRE—1EIEN, HESME Leader; MIRHLERE, RAFTE2FT
o % 2: EE—EREN3IEIE (B=E) WER; NRARSE 3 1MEIE, HP—EIZRE Leader, Hfth2 MEIZE Follower; BIER Leader
REWE, FTEANBIADEREH— MM Leader (AKR—" Follower) , WWRRFMEIER; ERYX 2 MEIFAFE—EBRRESERE, BF
BRENBTRE, RGBT TTA.

e

Raft ZBIAHARE HDFS ZRIFHARNEREN, Raft BF “ZHK K£E, RUtBEISKETEERBEE.

MULTI GROUP RAFT

BT Storage IREZELFER SN, FIUET Raft YSEI T Multi Group Raft, BNMENSH MG RIZAHE£EAM—1 Raft group, H—
N EIZZ leader, HAthRIZARRZ follower, MMEIMsa—H MM A, Raft B9EH LI T,
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BT Raft EIT-.ETftﬁ S8, NebulaGraph {8 Multi Group Raft ZEfRILIAER, £ H KBRS, TLUERIES NebulaGraph Hl4kE, EEDHHKE
KZLIEINFFE, BI40 Raft group REFFFERIRSEE. WAL X, :E%ﬁﬁ'ﬂfﬁﬁﬁﬁ'ﬁtti??ﬁf’ﬁo

23 Multi Group Raft 5 2 MN<#Ema:

H#= Transport

&— Raft group NEPEPEE MM K peer KIXHE, WRAFEERE Transport B, SFBERNAHEAKR,

HELEM
MRRAHZ—HEEM, IERRFNEZERSZ, SHAEN L TXXNIEFHE.
fit® (BATCH) #({E

NebulaGraph &, M H#MERITERS, ITREAEM, SEENEEMIEIRE, BB T NebulaGraph FI/ WAL SCEI—LE455kThEE, &
ST EIRIEHITHH, X2 NebulaGraph BIFFE,

BINTEH CAS IREFEZ AR WAL 28R EZ RehiT, MR—MEES AN WAL EBE7T CAS KB WAL, MBEFRSRAEE/NNLNE, &
Z{RIEXJLE WAL BT

LEADER J#t (TRANSFER LEADERSHIP

leadertﬂiﬁﬁﬂ:ﬁﬁt’]@i:’@éig, LEEN S FEM—EYS TR S —a128RN, BASKEDRERTRE leader, MNREME, TELINR
leader, #IETBREZ G, BEXRESH o

T leader i, 1IR3 leader IHEE<SHY, FERMFECH leader &4, U follower UgZE| leader tIian<$ B, A KICIESS,

pankE

AT EEHEH, H—1 Raftgroup WRRAETHE, FEEE—MHEMRE, ZRETHIB group WZERFEEGEEMERS, XEMPILET #HY
group ZX|BHY group BEAEMIERE. 797 EME, Diego Ongaro fEH EHIETIEXHPIRHERRIEHE—1 peer WA, LUMFRIEHIA group V%
BKEREBES, NebulaGraph MRATXNMAR, RAFIEMKEBAMBIREANENERAXSl. EALIMARIFSN Raft Part class 2 addPeer/
removePeer BISZI,

5 HDFS HyIX 3
Storage IRZETF Raft MYSEMAI DG, 5 HDFS MO BB —LX 5, fFia0:

- Storage fRSZZAFET Raft il RIE—EME, BIAKEEE NI, HEHITIESS leader, M HDFS FFERAKEHERN DataNode FE L
NameNode fRIE—#1%, WEIAHKELEER,

- Storage BRE R B leader BIASIRMIRE RS, M HDFS MFAEBIZAER A LURHIRE RS,

- Storage [RSTIHEIBIREE, RRECIZETEIHEERIAE, M HDFS AJLURAREIRE,

- Storage RSBEZIFIRNMHAL, MHDFSH LR (4N HBase) FESTifiE HDFS, BiAREIXM RS, mIBIFRIAM (RPC) R¥EZ,
BE2, Storage RSEMEEBLR, FAfE T —LEIIEE, 224958 HDFS B, AILIBMIRES/MRFHEIIZTS1EEE.

REEH: 2024598148
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3.1 #F Docker P # &

3.1 2T Docker JEEFE

NebulaGraph 27 EF Docker FIRERZIBEH X, AIUE/ LA HRTRIE.
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{# i Docker Desktop {# ] Docker Compose

I TS BRI LURETE Docker Desktop F1EBE NebulaGraph o

1. &% Docker Desktopo

3.1.1 A&t

‘&‘btion

REINTE Windows {53 Docker Desktop, E9 Windows L8 Docker Desktop MAEIRE, #IBEIEEI #12401, SNRTE Windows

Desktop F %45 WSL 26

ST =t

IR&%E Docker

2. TEXERE AT Extensions BY Add Extensions TFFExtensions Marketplace 3% NebulaGraph , A& NebulaGraph #£ Docker Desktop 377,

3. §fn2 NebulaGraph B9{ Bi17,
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

- v0.4.4

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 BHRTEIERFTARZS,

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

. Kubescape- 37/760 -
CIWOIKTg romesn  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 LAl

REEH: 2024698140
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3.2 N=TFR (R3RiA)

32 N=Fts (RFitH)

RAPAUERE =M L% 2%iX A NebulaGraph . TR FHAMREEMRGE, RECRNSEIRME, BIRESRKELRE NebulaGraph BY58 AL
Be. IBNERE , 1#% NebulaGraph %77,

REEH: 2024598148
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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 %% NebulaGraph

RPM #1 DEB 2 Linux &4t T & MR REERN, XN BUEFER RPM 3% DEB XHE—& 183 LIRIEZRZE NebulaGraph .

e

B NebulaGraph B ANS I E RPV/DER BIEIE Y,

BRI

o T wget TH,

e

- YEZIFE Linux RATLRE NebulaGraph, B{X3Z#F CentOS 7.x. CentOS 8.x. Ubuntu 16.04. Ubuntu 18.04. Ubuntu 20.04 &{E5%:,

- MNRAFEANREFKE Linux ERY, 1E< iz NebulaGraph .

[ Z 0SS F#;

« T release i~
URL #&Z0a0F :

//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

FIENE T HIEA T Centos 7.5 B9 3.6.0 TEEH:

wget https://oss-cdn.nebula-graph.com.cn/package/3.6.0/nebula-graph-3.6.0.el7.x86_64.rpm
wget https://oss-cdn.nebula-graph.com.cn/package/3.6.0/nebula-graph-3.6.0.el7.x86_64.rpm.sha256sum. txt

TEIERT ubuntu 1804 BY 3.6.0 L34 :

wget https://oss-cdn.nebula-graph.com.cn/package/3.6.0/nebula-graph-3.6.0.ubuntul804.amd64.deb
wget https://oss-cdn.nebula-graph.com.cn/package/3.6.0/nebula-graph-3.6.0.ubuntul804.amd64.deb.sha256sum. txt
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https://docs.nebula-graph.com.cn/3.6.0/2.quick-start/3.quick-start-on-premise/3.1add-storage-hosts/
https://yueshu.com.cn/contact

3.3.1 %% NebulaGraph

© THBEFLRE (nightly)

- nightly hRZ@8FE BT MILIRTHRE. FHslE, BRBEEFIFEFREA nightly RS,
- nightly iRARRIES AEMETELRT, HARIIRESELHFR.

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

IINEE T & 2021.11.24 JEFF Centos 7.5 B 2.x REEHL:

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

%45 NebulaGraph

- RERPME
$ sudo rpm -ivh --prefix=<instal lation_path> <package_name>

--prefix AENED, ATFIEERERREZ., ITNEE, R42% NebulaGraph ZZEEIEBRINEETR /usr/local/nebula/ o
0, BEBIARRFE FREE3.6.0hRA89 RPM &, BT TH<:

sudo rpm -ivh nebula-graph-3.6.0.el7.x86_64.rpm

- REDEBE

$ sudo dpkg - i <package_name>

e

{5/ DEB 22 %4E NebulaGraph BN R ZIFEE X REE R, BUALLEERAZER Jusr/local/nebula/ o

BIN%%3.6.0hk4<# DEB &2:

sudo dpkg - i nebula-graph-3.6.0.ubuntul804.amd64.deb

JEBHRAE

+ /350 NebulaGraph
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https://docs.nebula-graph.com.cn/3.6.0/2.quick-start/3.quick-start-on-premise/5.start-stop-service/

3.3.1 %% NebulaGraph

+ J&E#% NebulaGraph

REEH: 2024698148
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https://docs.nebula-graph.com.cn/3.6.0/2.quick-start/3.quick-start-on-premise/3.connect-to-nebula-graph/

3.3.2 A% NebulaGraph %%

3.3.2 B35 NebulaGraph fR%5

NebulaGraph Z#p&id AN EIRARS

{F ARG H RS
fEFRRZS nebula.service BEIERRSS, BIEBEN. FlE. ER. FIENEE,

e

nebula.service FUZRIABRIRZ /usr/local/nebula/scripts , MIREBTRERR, EERAEMFRERRZR.

S

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

<start | stop | restart | kill | status>

<metad | graphd | storaged | all>

28 A

v ETERERER.
-C EEECEX MR, BRIAEENA Jusr/local/nebula/etc/ o
start BEIiRSS.

stop Z1EARSS,

restart BERRS.

ki Ll HUEARSS.

status EERSKS.
metad EIE Meta ARSS.
graphd B2 Graph RS,
storaged EIE Storage RS,
all EEMERS.

fE%) NebulaGraph %5
PATIN T <L BEARS

$ 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 fR%5

EMER kil -9 B LRRFILR T, TNRTEERMERHIEIERR.

HITIN T &< (=1L NebulaGraph ARSS

- 43/760 - 2023 Vesoft Inc.



3.3.2 J85h NebulaGraph A%

$ 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 k%
HITUI T &L EE NebulaGraph BRSS!

$ sudo /usr/local/nebula/scripts/nebula.service status all

- MEREMITLER, &= NebulaGraph BRSSIEEiETT.

[INFO] nebula-metad(33fd35e): Running as 29020, Listeningon 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/E5h NebulaGraph /&, nebula-storaged 2R AE R B, XEE A nebula-storaged TEBENMIZPREFRF nebula-netad AN AT Storage ARSS ,
ZHi Storage ARSS5UNE Ready S EA RERBEIRS. M 3.0.0 lxAFia, EEEEXHHRIM Storage TR TEEHEE, REXHNIERINE
% Storage TisUEMZE Meta BRSZS . HATNEER ADD HOSTS B fE, A HEIEEIRT Storage Timo BEERE, 80

o

© NFREIEMINITER, KT NebulaGraph lRSFRE, AILURERZERSESH-—IHE, HEX FKEB,

[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 BRS3. Graph AR50 Storage RS HEIRME, X=MIRSHNEEXHHFRFEREE RN etc BRA, FIARERN Jusr/
local/nebula/etc/ , FAFAJ A ZEAB N AYACE SAHEE R,

¥

RGEH: 2024598148
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https://docs.nebula-graph.com.cn/3.6.0/4.deployment-and-installation/manage-storage-host/
https://discuss.nebula-graph.com.cn/
https://docs.nebula-graph.com.cn/3.6.0/2.quick-start/3.quick-start-on-premise/3.connect-to-nebula-graph/

3.3.3 i## NebulaGraph

3.3.3 ## NebulaGraph

XN BIEAERRESSTTEF I NebulaGraph Console 3% NebulaGraph o

&Tjtion

BREZE] NebulaGraph &, #0511 Storage 55, ZBEIEEE IR,
NebulaGraph Z#HFZMERNEF G, GEGIITEF . AMCREERHNIRITREESE iR, FESL =75,

[EiEEE NS
+ NebulaGraph RSB /=2,

+ i&4T NebulaGraph Console B9#12841321T NebulaGraph BYBRSS 23 M4E B i,

+ NebulaGraph Console B9k Zs5& 2 NebulaGraph B9hR 7S,

e

hA<#BFEI#Y NebulaGraph Console #l NebulaGraph # & #2E &=, WR4SFEH NebulaGraph Console %## NebulaGraph Y, RIBERERBRM,
BT EEEFIREE incompatible version between client and server o

BESUR
1. 7 NebulaGraph Console 2071, WIAFEMARAN, $E Assetso

Bre

BRI,

2. 7 Assets ISR BIN BRI TAR RV I, TEEEINES Lo
3. (%) ABHEEER, TR nebula-console o

Bre

7£ Windows R4iH, 1EE#E A nebula-console.exe o

4. 753517 NebulaGraph Console B8 LTI T E8<, FAFETF nebula-console SXHHIHITIR.

e

Windows RZEBkT IS B,

$ chmod 111 nebula-console

5. ESSITREST, HRIEBRZE nebula-console XHFRER o
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https://docs.nebula-graph.com.cn/3.6.0/2.quick-start/3.quick-start-on-premise/3.1add-storage-hosts/
https://docs.nebula-graph.com.cn/3.6.0/14.client/1.nebula-client/
https://docs.nebula-graph.com.cn/3.6.0/4.deployment-and-installation/manage-service/
https://github.com/vesoft-inc/nebula-console/releases

3.3.3 i## NebulaGraph

6. AITHI T a1 NebulaGraph o
+ Linux 2 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]

SRR
B WA
-h/-help RS,
-addr/-address R BEEEZR Graph RS89 IP I ENBZ. ERIAMAIER 127.0.0.16
-P/-port B EIEEN Graph BRSHVIEO. BRINHEH 9669,
-u/-user 1% & NebulaGraph IKSHIBFE. KBASHINEN, JUEAESEFEENARE BRIAA rot) o
-p/-password BERAFPBMNNESE. RKEAFHIAEN, BEATUESERFHN.
-t/-timeout IR BEBHERINERBEE, BN, BIMER 120,
-e/-eval BEFARERN nGQLIED, EEMPESIITRIZBEOHRELER, AGBMTFEE,
-f/-file REFE nGQL IBAMXHMEER. EEMESIITIZXHRN nGQL BAHEREER, iTRERBRMiEE,
-enable_ssl ¥4 NebulaGraph BY{EF SSL iNZ2,
-ssl_root_ca_path 1B CAIEBHFER R,
-ssl_cert_path $87E CRT IEBHFERR R,
-ssl_private_key_path EERAX M ITEFERE,
BEBHENR o

REEH: 202498148
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https://github.com/vesoft-inc/nebula-console/tree/release-3.6

3.3.4 /it Storage 55

3.3.4 71/ Storage RS

BRERE NebulaGraph f&, BEAIN Storage £41, HHIAENEHLFELRS.

.giﬁ&ﬂsﬁﬁ‘&

M NebulaGraph 3.0.0 hRAsFF4&, W75 ADD HOSTS FRINEAM, FHEIEE BT Storage ARSIRE #iRE.

B

Bi&# NebulaGraph fR55.

BRVEPPR

1. 710 Storage FAHo
AT R ap <A EMN:

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

IEFRRRINBIEMN 1P FIBCE S nebula-storaged. conf H1 Local_ip BECERY IP —3, BUKSHURN Storage ENEWY, XFEEXHIFE, SR 51,

2. WEFHRS, 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
T T TR [ — frocccoosoossonoonnoo00s N —— R +
| "192.168.10.100" | 9779 | "ONLINE" | 0 | "No valid partition" | "No valid partition" | "3.6.0
| "192.168.10.101" | 9779 | "ONLINE" | 0 | "No valid partition" | "No valid partition" | "3.6.0
| "192.168.10.102" | 9779 | "ONLINE" | 0 | "No valid partition" | "No valid partition" | "3.6.0
T T TR [ — frocccoosoossonoonnoo00s N —— R +

TEIREILEEM Status 5, AJILEEIFRE Storage EHEREL.

&EEH: 202459H14H
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3.3.5 % nGQL (CRUD &)

3.3.5 % A nGQL (CRUD @4
NETREZBANAE, B0 nC0OLIER,

NebulaGraph ZiFESHEIEL, SIEAT Schema B IS M ZIRIERIE G,
{5 F A
[z 51 SCHEMA

—> NebulaGraph SEfIHE— 1S ETEER. STETEHVRERBH, BAATUER— LT ERFRNETEEFETENEES.

\
( i
| |
: Graph Space A Graph :
I ph Space B Graph Space ... I
| |
| |
| |
| A Nebula Graph Instance I
\ /
N e e e e e e e e s Ee e e EE e EE e EE O EE e e e Em s am O
AT EETERIENGIE, EBENEEIEEE X — Schema, NebulaGraph #J Schema I T/1EB53 4R
RS 3
& (Vertex) FTASE M RRHTR, — AT 0 BB MRS,
7% (Tag) MEGRR, BN T — AR SRR R
i (Edge) RTA A2 AEHENER,
WEE (Edge type)

LRIER, EXT—AHERNNERNE .
BEER, BERES,

IR TENSIES R EIRFIIE.
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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/3.6.0/1.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 {ff# 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 {#f# M nGQL (CRUD #i4)

1

FE LIRS

W
hij

%

‘&‘btion

£ NebulaGraph #1, THIRIRMESIRERFRPRIMN, BE T —MOBEMZEAEEN, SUWHRSRE. NRREIERD, EEURIFERIRTI#HT,
BEEF2NOBEH 208) o

=

* CREATE SPACE

* CREATE TAG

* CREATE EDGE

¢ ALTER TAG

* ALTER EDGE

¢ CREATE TAG INDEX

* CREATE EDGE INDEX

e

ZINOBEHAR 10 7o BEULBME RIS EN heartbeat_interval _secs , IHBMEIE E770

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>'];
BEIEBEIBES I CREATE SPACE,
* FIH eI AR E = E

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

il

1. T FIBEGIRIER R 9 basketbal Lplayer BIEIZS E],

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

e

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

2. ITES SHOW HOSTS KB R RN HIENR, HIRTES .

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

-50/760 - 2023 Vesoft Inc.


https://docs.nebula-graph.com.cn/3.6.0/5.configurations-and-logs/1.configurations/1.configurations/
https://docs.nebula-graph.com.cn/3.6.0/3.ngql-guide/9.space-statements/1.create-space/
https://docs.nebula-graph.com.cn/3.6.0/2.quick-start/3.quick-start-on-premise/3.1add-storage-hosts/

3.3.5 %A nGQL (CRUD W4

e S frocccoocoo=o S S S S R S S +
| "storagedo" | 9779 | "ONLINE" | 5 | "basketballplayer:5" | "basketballplayer:5" | "3.6.0" |
| "storaged1" | 9779 | "ONLINE" | 5 | "basketballplayer:5" | "basketballplayer:5" | "3.6.0"
| "storaged2" | 9779 | "ONLINE" |5 | "basketballplayer:5" | "basketballplayer:5" | "3.6.0"
e S frocccoocoo=o S S S S R S S +
1R Leader distribution 377194, EHRITA BALANCE LEADER EFT D EZ. BEZER, BN o

3. B8] basketbal Lplayer o

nebula[(none)]> USE basketballplayer;

AP A LI ITERS SHOW SPACES & BEMIEIZ ),

nebula> SHOW SPACES;

% . QlE Tag Al 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>'];

SHEEESN il o
Nl

B3 Tag: player # team , LUK Edge type: follow F serve o WBAIN TR,

E=g i et 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);

F=H wALR

PR LUER INSERT i54), ETFIAERN TagiiAR, SHEETIER Edge type NI,
NGQL %

c 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] ...]
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https://docs.nebula-graph.com.cn/3.6.0/8.service-tuning/load-balance/
https://docs.nebula-graph.com.cn/3.6.0/3.ngql-guide/10.tag-statements/1.create-tag/
https://docs.nebula-graph.com.cn/3.6.0/3.ngql-guide/11.edge-type-statements/1.create-edge/

3.3.5 %A nGQL (CRUD W4

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

vid Z Vertex ID WS, vid T— M EZETEH—H. SEFFESR 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> ] ...]

SHEFESNL o
N
+ ARG FERPAR =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");

© ARG Z X FR AL,

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 EATLMRIBIRENFHENSIERE, 0 BAN—IHS I RAR, BE—FHSFLERH, &E D FAFEENES.

. BARLRE R BRI,

. BORETZ0/09, MwRe FE—RER, ERTSRERGIERE.

. BOEENEMIERERYN, TURFNHERAZFMERN, BREMRH =5 AEE NebulaGraph EVEIERE, (HREHEFERM.
NGQL ik

© 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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3.3.5 {#f# M nGQL (CRUD #i4)

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

* FETCH

if Tag Bt

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

EnEY

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 T f A
+ MVID 73 player10l BIEREZFFIA, JAEID follow HRENEZRIERR,

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

id($$) |

\
{romcoscoocooso +
| "player100" |
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3.3.5 %A nGQL (CRUD W4

| "player102" |

+ MVID J3 player1o1 BYEREAFFIA, SHEIL follow BRFWATFHET 35 FHIIKR, FHREIMIINMEMFEE, FNEHSZIIRAT,

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

Fa/MS BiEA

VIELD EEZEOHFERENERER
$$ RTEME R,

\ RN TN,

+ MVID 79 playerio1 BYERGIFFIR, BEIL follow EHERMIKE, ARMRXLIRRNIK. AT EFAXMIETER, SJUEAEBNTRIGIE
%O
© EREEN

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.
| HESIEENEEBR, BR— I EENERERTE—1 T,
$- RIEEFIENTIRLHMNERSE,

- FRIRNEE

e

YEABEAFA— T BERRSGRS RN, HPNIRNEESEEOERIRER.

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 9 playeri00 BIEK G RV 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 fffI#% A nGQL (CRUD #i4)

e

LOOKUP 1 MATCH BITRBITE T XM= 5| N EF.

HAbFRIE
IR L

P A] LAEF UPDATE iBA)3% UPSERT 1BEMECREN A $4iE.

UPSERT 52 UPDATE F1 INSERT BYLE S 1A, HfER UPSERT B — M mEill, MREFFE, HEESEBA— TR,

e

& partition &R, UPSERT IRIER—NERITIRIE, FRLUBITRELLINIT INSERT B UPDATE 181R%. HIXTEZ partition ZEJEH %,

nGQL &4
+ UPDATE =

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

* UPDATE i1

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

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

* UPSERT maki

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

il

+ 3 UPDATE 12X VID 9 player100 BYEK5IRY name B, FAGHR FETCH IBRAIMBLER,

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

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

- 55/760 -
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3.3.5 %A nGQL (CRUD W4

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

« FB UPDATE 1EEREESINAY 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 $EN—"1 VID 79 player11l B955, SASSFE UPSERT 3T,

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 %%

- bR

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

- kR

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

i
- bR

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

- MpRIZ

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

il

ARaLuEE BEA)N Tag # Edge type #10Z=31,

&;ﬁtion

MATCH 1 LookuP IBEIBVHITERKINZRS|, BRRIIZSHE KB R BFEMEEEFFRPERRS], FIFREZRERRSIFLSHFM,

WA “BENBRITERS|]” HWEIEERRS|, [NFEIETE nATCH F Lookup B R EIXLEHIE, B0 o
nGQL &£
- BIEZES|
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CREATE {TAG | EDGE} INDEX [IF NOT EXISTS] <index_name>
ON {<tag_name> | <edge_name>} ([<prop_name_List>]) [COMMENT = '<comment>'];

- BEERSI

REBUILD {TAG | EDGE} INDEX <index_name>;

3.3.5 fffI#% A nGQL (CRUD #i4)

e

MXFR, RIIKEREN 30, FHEFESLEZZ5)

MRBRERKENTERMCERSIN, FREERSIKE. £ utf8HilBF, — M MHXFNL3FT, FRETERUKEREGENRSIKE, w10

HETZ5 ) LOOKUP 11 MATCH 775 7]
TR LookuP 3K WATCH B—1NER5IRTA. WIREH, BREIBERS.
% EI Tag 79 player IREVER, T 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: 202498148
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3.4 nGQL i &L

3.4nGQL &L A

3.4.1 5%
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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

iR[E x BB IHE,

REVNFHET x HRAEH.

REIKFHET x s/

REIE x RIEMEBE(E, 0R x 1G1FEFE, MWREE 0 BnrEH.
R[E] x BF5Ro

R[E] x I 51Ro

REIEA=AT (EALKAxHMy) HFREK.

IR[E] Xy 8.

EE e* ByfE,

EE 2% #9fE.

R[] LB 2R%K e JJE x BIX Ko
IRMEILA 2 F9JEE x BISHER,
IREILL 10 AN x IR,
iR[E x WIESX{E,

iRME x B IE3Z{E,

iR[E] x BIRTZ(E,

iR[E x R RZE,

iR[E x BIIELE,

iR[E x R IEYHE,

iR [0,1) ABYRENLE =Ko

R[E] [min, max) ABS—NEENL 32 L%, AFRRTUREAN—1SE,
MRAMENSE, RS NHEFSH 32 (I int SEREARETLRE,

iR[E] [min, max) RBY—NEEHL 64 {UEEER. AARIUREN—1SE,
WRFENSY, BEESMNERSH 64 i int EERRETLIEE,

BEAL AND #21E,

EAU OR 1#81Fo

BEAUM XOR #21%,

REFIRFRGT PTRARE, HFFFROKE,

iR[E] [start,end] RISES KIELMNTIR, FK step BIAN Lo

RE X MERS, MERxH0, MRE 0, IR x Ak, MWERE -1
IR[E] B A ERAIE e (2.718281828459045) o
IREERFEE S (3.141592653589793) o

BRAEERNINE, radians(180) X[E] 3.141592653589793 o
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ZBHEHFIES nax , BT nin BRINA 0,

ZBBEFIET nax , MBS min BRIAA 0,

o R x AIEER, MLEME 1,
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IR
avg()

count()

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

sum()

WiEA
REISHETIIE,

i&7%&: count({expr | *}) o

count () JIREIZRITEL (BFE NULL) o

count (expr) IREIHEFRIATLVIESERN B,
count() F size() BAREH,

REISHIRKE

REIZHHIERIME.

collect() RFREI—PMIEFRETLRLILRITIR ZRBALRFSZFICRAEGHE-NTIR, KMMERS.
REISHB S AR EE.

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 Bi8A

3.4.1 B¥L

iEA

LBRAENFHE (REXDKANE) o Ha=b iy, &E0, Ha>bE, REATF 0HE, Ha<bhd,
REVNF 0 B9

REVNEFR M F R B,

0 Lower () #8E,

REIASHANF R B,

0 upper () 18/

REAEFRRNKERRENKE, BUNRRFHABE.

TRIBR=F 15 B Sk R A B BRI =480

BT 74 B Sk AR 2S48

MBS 14 B R B 2S48

REIFHFEEM count MERFARBFFHTE, MR count BIFHE a KE, WEEFFER a
REIFHFBEAEN count MFERFARBFFHIE. MR count BIFHE a KE, MEEFRER ao
EFREH a WAMIET letters TR, FRE size KENFRIS,

EFRTER a WEMBATE letters FRFE, FIRME size KENFHFH,

MFFFER a BUHEEMLE pos FFIA (FEHE pos (IERIFFAT) , REVEMEY count NFHF, ARETHF
FreRFRME,

F0 substr() #BEo

IR EF AT o
BB a PRFFAH b BRAFHSR ¢

EFFHE Db MMFDFRH o, BE—PFRBTIR,

concat() RMELVRERNMIULFRESY, HRFABSHEER—F/RE,
i&7%: concat(stringl,string2,...)

concat_ws() EREEFRNH U LFRBSHRSTUEXNDIIRET (separator) 18
extract() MIEEFRTRPIRIFT &S ENREIXNFFTHR.

json_extract() JHIETE JSON FRIBEFEIA map K3,

int now() TRIE Y BT RGURE = F1 A A8,

timestamp timestamp()

TRIE Y BT R GURE 4 FIBY A8,

date date() RIBHARGUREIHATHEA (UTC BYiED) o
time time() RIBH R RYIRE HF18YE] (UTC BYE])

datetime datetime()

IRYE L A1 A S0R [0 251 B #AFIEE (UTC BYE) .
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3.4.1 B¥L

- RE nGQLIEDER

KR BiEA

id(vertex) IR[E]5 1D, ERIBEEAN A ID BIRBRITF o

map properties(vertex) R[E SHFTE B .

map properties(edge) RENANIFRE E .

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

src(edge) IREHOBGECIAR ID. ¥UELZIM R ID BIREURIF—E
dst(edge) REHOMEBIR ID. ¥UEEAIM S ID BEREURF—E
int rank(edge) IR[EAAY ranks

vertex RESHER. B¥ERID. Tag. BMEEME,

edge REANESR. B Edge type. #2385 ID. BM ID. rank. EHMIE.,
vertices REIFEFNSHER. HESR o
edges REFERHLNES. FESR o
path REREER. #ESN o

+ openCypher RBBAIER

ERIER iR

id(<vertex>) REIS 1D, $IEEBA S 1D HEBRRF—

list tags(<vertex>) REIEM Tag, 5 labels() fERERL

list labels(<vertex>) REISM Tag, 5 tags() {EA1ER, AFHRA openCypheri&iz,
map properties(<vertex_or_edge>) BRE S SHIBIFRE R .

string type(<edge>) IR[ENSAY Edge typeo

src(<edge>) REAMIEEIAS 1D, FIBLEEM S 1D BRERIF—,
dst(<edge>) REANEN R 1D, HIEXREF S 1D HIRBRF—E.
vertex startNode(<path>) RN —FNEg— K BERERFHRE RS 1D,

string endNode(<path>) R — &N —&BEHREIENENE D,

int rank(<edge>) IR[EAEY 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()

WA
RE—MFIR, SEFHRPINR. UHRFOFREREE.
IR[E SH Tag 5ERo

REIERZHAE RBTIR.

R[E] [start,end] SEEIRBEIEZ KEIFIR, FIADK step 79 Lo

REIREZHPAEXRNTIR

RENGREFIRE FHETIEFHR TR,

REFEERFIRE TR,

REFIRE— TR,

REFIRERE—T TR,

RBREXZEPNATFIRTNTER, AEMRMBPOLALEREM, RERETRER.

i3
BF IR N R,

BEUHF T RIRNT R,
BERMIELRERNFITBRLER,
BT R TR OB,
BIRAEEHRNES,

3.4.1 B¥L

hash() EREUREISHMAEHRE HSHAILRHT. FHH, IR BRE. NULLFEENE, ETEER XL

BHFRAR.

IBIARERIRE] true B false , BE AT WHERE FAIH,

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

ERIEL
exists()

any()

all()
none()

single()

ERIEL

CASE

coalesce()

A

MRIEENRIMETER. DRI PEE, WD true , BRE false o
INRIEEMIBEEA FHIRPNEL— R, MRE true , FNRE false o
MREEIBHERTFIRTNE TR, WEE true , FNERME falseo
MREERIBRRER FHIRFHERM—PTER, MRE] true , FNHRE false o

NFEEMIFERA T HIRPHOME—DTER, MRE true , FNRME false o

B

EREMAIRITIE nGQL TEGMILER, AT vIELD F0 RETURN FAIH,
CASE REXSIBAFE RN, HEBRE—NEUNELREEERY, ARRELER,
MRFHEBEARM, H@ET eLSE FAREILER, MNMERHE ELSE FRBRHREMEM, NIRE NLL .

REMERERFE-TEETH.
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3.4.2 A EIEA

3.4.2 8 EIER)

* MATCH
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3.4.2 ERAERIER

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

R EYE
%

g ID

A% = 1D

TLECHERZRY
=

ILACRRIE

ULACiA

L Edge
type

ILECHRYE
i

i
Edge type

uniiE 2 Sl

TLECTE KR

P
7

TLECTEKER

P
7

i
Edge type
MK EREF

wESTEbu)
HER

ER = 1D
0% Tag

Pl

(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)

- 66/760 -

3.4.2 ERERER

WEEA

ARFANE—MNESHERBREXEEREREXNRH R H150 (V) o
FARAIATEREMA :<tag_nane> RVEINHH Tag,
RAPAIMARXES () IEEZ Tag B,

FAREILATE Tag BIAMIF {<prop_name>: <prop_value>} TR H =AY
Bl; REFIEE Tag BiELRSMEM.

FAPAILUER S ID B S, id() R ESR 1D,

BILE SN EM 1D, BT WHERE id(v) IN [vid_List] o

FAFFILER -- FSRTMNAREY, HLEXENERNR. B
FRILATE -- 95 L1800 < 30 > 5 SHEUR A M.

EEIREERM RN T B2, AP AUEAREXZERE KT,

BRTA - -\ < RKRSENLZIN, BREATUESESH
ERABEXEEHEB. FII -[e]- .

Ma—#E, BPAILUE <edge_type> RNEINAHEY Edge type, 40 -
[e:follow]- o

FAP AT LAR {<prop_name>: <prop_value>} FR~ENA Edge type BB
4, 5140 [e:follow{likeness:95}] ; TEARISRE Edge type HIZITHTIN
B,

M | ATLACEZ 2™ Edge type, 140 [e:follow | :serve] o B—1
Edge type RINEXES (1) FAIEEE, /G54 Edge type BRI E
SAAEEE, 140 [e:follow | serve] o

BRIy BEN, LEREFIS R,

AR RIUFEE N ER :<edge_type>*<hop> ILECEKERIR. hop T2
— PN EREH, o WEIEXEEYIR,

mintop @ &I, RNEREFMER/IKE. nintop AIHE—MNERE
, BAMER L

maxHop : FIEIN, RNEFHRAKE. naxHop BIUE—MIERE
B, BMARAES K. e WEIBREETIR,

FAPATUTEEKSHE KR PIEE S Edge types hop « mintop F
maxHop XA Edge type #EM. o BWEIELEET IR,

£ F RETURN {<vertex_name> | <edge_name>} HZRmBLINMIFAEEE,

&R id() REIEZR IDo
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&=

WERRHLD
BN EN

HWERRHLD
B RN

1% Edge
type

WEREE

HREREEp
=

KRR Ep
spul

N ESN
E

&=

YEZ9 MATCH BB R A IE T A LA
ESURERRER

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 ZIHFT
=

@it Edge type
FilHin

gitm

Sitia

3.4.2 ERERER

5B
S Labels() REIGZR A L/ Tag Fl%.
HRFRFIZR labels(v) FEYE N NTE, BATLUMER Labels(v)[n-1] o

{85 FH RETURN {<vertex_name> | <edge_name>}.<property> {0ZRENE M,

R As G BB MERIE,.

5 properties() ¥R RHIBMFIERE M.

5 type() ERIERIGZITAZAY Edge types

{2 F RETURN <path_name> ¥ ZRILERERZUFRE 15 B0

£ nodes () ERIEIGRERIZFBIFAE o

&R relationships() EREIGZRERIZFBIFREIL,

&R Length() EREFICRIRZHIKE,

5l WiEA
MATCH (m)-[]->(n) WHERE id(m)=="player100" OPTIONAL MATCH (n)- INREEIREF B MR AET,
[1->(L) RETURN id(m),id(n),id(L) FFRBYFIRE] NULL o
| BiEA
LOOKUP ON player WHERE player.name == "Tony Parker" YIELD player.name AS iR[o] Tag?\J player B name 73 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 BI VID,

&K Edge type 79 follow BUFREHMIE

I=W
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 ERERER

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 5B

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) R[EIFEE player102 FBkEYAR
Ko

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

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

GO FROM "player100" OVER follow, serve YIELD properties(edge).degree, properties(edge).start_year BHZN Edge type. BiE
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 $-.id OVER serve WHERE i playerl00 FIRRRFARR
properties($”).age > 20 YIELD properties($*).name AS FriendOf, properties($$).name AS Team [ZiEAUNGS

GO FROM "player102" OVER follow YIELD dst(edge) AS both IR[E] playerl02 FrE4B/E o
G0 2 STEPS FROM "player100" OVER follow VIELD src(edge) AS src, dst(edge) AS dst, properties($$).age AS age | RABFIR 4,

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

- RERHEMRE

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

Nl 1A

FETCH PROP ON player "player100" YIELD properties(vertex) £ FETCH IBAIHPIERE Tag SREVM M RV E 4B,

FETCH PROP ON player "player100" YIELD player.name AS name fEF VIELD FAIEEIREINE 4.

FETCH PROP ON player "player101", "player102", "player103" YIELD BEZ TR ID RS ANEME, fKZERERXES () 2

properties(vertex) PR

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

FETCH PROP ON * "player100", "player106", "team200" YIELD 1E FETCH IBA) R EA * SREXE BB EIFERESE, 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) FRENESE player100 #l team204 B9i21 serve BFRAE B M 1E.
FETCH PROP ON serve "player100" -> "team204" YIELD serve.start_year /A VIEL FaiEEREINE M,

FETCH PROP ON serve "player100" -> "team204", "player133" -> "team202" YIELD IBEZ MBI (<src_vid> -> <dst_vid>[@<rank>] ) JREXZNA
properties(edge) HE%E, BRXZBEBARES () 7.

FETCH PROP ON serve "player100" -> "team204"@l YIELD properties(edge) EIREY rank 779 0 93, 157E FETCH IBAAILE ranko.

G0 FROM "player101" OVER follow YIELD follow. src AS s, follow. dst AS d | REIM A player101 Friar follow iA#Y degree {&o

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

$var = GO FROM "player101" OVER follow YIELD follow._src AS s, follow._dst AS BHEXZEWEESH,
d; FETCH PROP ON follow $var.s -> Svar.d YIELD follow.degree
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. SHOW
EA)
SHOW CHARSET
SHOW COLLATION

SHOW CREATE
SPACE

SHOW CREATE
TAG/EDGE

SHOW HOSTS

SHOW INDEX

STATUS

SHOW INDEXES

SHOW PARTS

SHOW ROLES

SHOW SNAPSHOTS
SHOW SPACES

SHOW STATS

SHOW TAGS/EDGES

SHOW USERS
SHOW SESSIONS

SHOW SESSIONS

SHOW QUERIES

SHOW META
LEADER

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 ERERER

BiEA
R HAINFRE.
2R YAIBIHEF AN,

EREEESENEIE,
ERIERE Tag/Edge type HIEAREZ L,

7R Graph. Storage. Meta BREEHE
Bl lRAER.

BERFEERSIOFICRES, UEREER
R3IREM.

FItH HaTE e REIFTE Tag 1 Edge
type (BIEEM) WE3l,

ErEZEPIEEDSARFAEDANE
:%\o

ETARGARNABER.

ETRBERRER.
ETIEFNE=E,

BBl sTaTs R IERME = ESIHE
Bo

ERYRIE=ERIFAE Tag/Edge
typeo

ETRAFPER.
BTRBESIEER.

EERIE ID #1TEE.

EE HHI Session RIEFEHITHEIRIER
(H=H

B RHaET Meta 841 leader 58,
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3.4.3 AT

Fa

GROUP

BY

LIMIT

SKIP

SAMPLE

ORDER
BY

RETURN

TTL

WHERE

YIELD

WITH

UNWIND

B*

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
ERFEEEER

player100 8952, FHiR#E
AT ERHITHA, R
[B] 942 B9 PR

MHFERAREISE 217
FHIAE 3 1T5R,

PRI LA IR B skIp
<offset> IRERIEE, &
EARFZARM LNt

<number_rows> o

FEEREPIIEEFHIR
[EEEHERERIE.

ORDER BY FHIFEEMIHLE
RHHEERIN,

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

B3 Tag FIKE TTL %
IJﬁO

WHERE Fa B] LIRS
TEERHER, BERT oo
0 LookuP B4, MATCH F0
WITH &4,

&, playerl00 X389
player, FHit&E{iIHF
.

WITH FEIB] BURERH R0 IR
EWHIFHINER, H
BRIBERIERRNESR
HEWNEFBS

bl
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3.4.4 = 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>

EE

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>

- 72/760 -

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

EEE=EPR SN, BRRH
FREZ A4 & U KR 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 E=REA)

iR
BIE— M E=E,

RENEETEN
Schema,

fEE— M E=E, S
ASB—TE=IE, FEE
AESE RN TIE=ZE.

FlltH NebulaGraph 7=l
PRPTEE =8l

BTEEETENES.

Bk E R ERIERF A Py
=3

iR

BEHEE A IR —
Tage

RS S B TRz iE AP
B EBOIERE Tago

824 Tag M9EEH3, 140
MR, EEEuEE
B, R REMIE
&, &% (Time-
To-Live)o

ERYFETE AP
=] Tag B#Fo

TEIETE Tag MIEA(=
B, PIIFREIR. &
EEE,

HipRIEE 2 EHYIEE
Tago
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3.4.6 Edge type i&H]

=)

CREATE
EDGE

DROP
EDGE

ALTER
EDGE

SHOW
EDGES

DESCRIBE
EDGE

3.4.7 HiEA)

=)

INSERT
VERTEX

DELETE
VERTEX

UPDATE
VERTEX

UPSERT
VERTEX

&

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>']} ..

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

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

DROP EDGE [IF EXISTS] <edge_type_name>

ALTER EDGE <edge_type_name>
]
[COMMENT = '<comment>"]

alter_definition] ..

SHOW EDGES

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

DESC[RIBE] EDGE <edge_type_name>

EE

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

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

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

<output>]

UPSERT VERTEX ON <tag> <vid> SET
<update_prop> [WHEN <condition>] [YIELD

<output>]

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
"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 &)

iR

fEERIFoIE—
1 Edge typeo

bR HE T1E=
[BIAEVIEE
Edge type.

f&24 Edge type
BILEHE,

BErRYaiE=E
ABIFFAE Edge
type &#Fo

EEISTE Edge
type BIFAIE
8, BlinFEs
R, $RHEREY
%

£ NebulaGraph EHIBVIEEE = 8lHiE

A—PEHE DR

MERR, LUK s REXEIHIDFI AL,

B R L Tag WEME(E,

254 UPDATE #1 INSERT , WIRMETE, =&
HEMBEMEE; MRATEE, AN

B0
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3.4.8 HiEH]

3.4.8 1iEH]
EA & et 5% B8
INSERT INSERT EDGE [IF NOT EXISTS] <edge_type> INSERT EDGE €2 (name, £ NebulaGraph ELFIRIEEE
EDGE ( <prop_name_List> ) VALUES <src_vid> -> age) VALUES "11"->"13": TEFIEN—R XS 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, —REl LAMIPs—% %
EDGE <src_vid> -> <dst_vid>[@<rank>] ...] "player100" -> £l
"team204"@0
UPDATE UPDATE EDGE ON <edge_type> <src_vid> -> <dst_vid> [@<rank>] UPDATE EDGE ON serve f&2434 L Edge type BIEM,
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 , ¥1RiA
EDGE SET <update_prop> [WHEN <condition>] [YIELD <properties>] "player666" -> FE, SEMINEY; NRiL
"team200"@0 SET end_year REE, SN,
= 2021
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3.4.9 %3]

- REZRS|

ZZ5|EC A LooKUP A0 MATCH 1B EIfEE AR,

B

BE

CREATE {TAG | EDGE} INDEX [IF NOT EXISTS]
<index_name> ON {<tag_name> | <edge_name>}

([<prop_name_Llist>]) [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>

il

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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3.4.9 &3]

iR

3f Tag. EdgeType REEEBIE
BER,

BI%E Tag 30 Edge type BIfEF
I nGQLIER, HPEAR5IME
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I HETE=EABFRE Tag #
Edge type (BEEM) MZE5l.

EERERSINEE, BEFRSIN
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(Type) »

BER. R3IMEFEEHNE
R Z A EFENEERIEE Y.

BER | BN MRS,

MR EIE =B P EEERNRS

BiEA

NebulaGraph £ XZ5|12ETF

I, EE
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REFEXAERE R
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BEREXRS.
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ERTIEET,
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https://en.wikipedia.org/wiki/Elasticsearch

3.4.10 THEFIEEE
ESid) iBE
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

3t} EE

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

<your_nGQL_statement>

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

<your_nGQL_statement>

o

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
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3.4.10 TEFEE

iR

$87E Edge type BYRCHA s AT LAFIAR) AN
HHER, REIFERER.

EHIEERBAMNBENSZERNER, &’
B ERR BTN T (<vertex_id>)-
[:<edge_type_name>@<rank>]-

>(<vertex_id) o

iR

Hith nGQL IBABIAITITRI, BFSH
7 nGQL B4,

1T nGQL BM, ARMEHITITIF
MITHLE,
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3.4.12 4

3.4.12 54

EE BiEA

SUBMIT JOB BALANCE LEADER BEMESHE N HATEEZTEIFH leader, Zi<SRIREIES ID,

EE BiEA

SUBMIT JOB fit & RocksDB HYHFERT compact #1Fo

COMPACT

SUBMIT JOB FLUSH ¥ M7EPH RocksDB memfile 5 NBERR,

SUBMIT JOB STATS Boi—MEdL, ZfEl I HETE T E#H TSIt (FALTERE, AP RILGER sHow STATS IBAYIHEAITH4ER.

SHOW JOB <job_id> BrREaE=RAEEFLMEXESHES. Meta RS susnit JoB BRI AZMES, REHELHFETE nebula-

storaged.

SHOW JOBS FIt HRTE = BT E RS HAR (L.

STOP JOB F 1 HETE = B AR TR IR,

RECOVER JOB ERITHIIBETEREBMAEL, HREEMENELLHE,

EE il BiEA

KILL QUERY (session=<session_id>, KILL E—TREPRITHSELES—IREF

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

EE il BiEA

KILL {SESSION|SESSIONS} <SessionId> KILL SESSION 1672887983842984 &ibgp
KiFo

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 KPR
KiF,

REEH: 2024598148
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4. nGQL &5

4.nGOQL 1574

4.1 nGQL #fiitt

4.1.1 fF 4% nGQL

NGQLRZ NebulaGraph ERANNEBRREEZRES, ZIFRESHH , MHE nGQL @AM AMIELHE A RiIGITHIZE SQLEIMES, BTES.
nGQL B— M THIIE, SIFREHBIFEMMRK, FTfEBINEAFSEIMEER—n, NRBIILIEM, BHRR EH
NebulaGraph HlBA. NebulaGraph 3.0 B #hR A E7EZ 5 o

nGQL 7T U4

© XIFEERN

* FHRIAILED
© XPRRE

© XFHEME

. ZEFIHREE
© XPRREEN
© SRS

+ X¥FAERS openCypher 9 BIEIEIEE (RIFEXANIZHIER)

IR Basketballplayer

FBFEILUT# NebulaGraph R{fIkiE , REER , fEFEI -f ITHIZS,
Bre
SNTRHIEIRRT, FHREHRIT AD HoSTS 85935 Storage THEMELERh, BELER, BEER o

B APRIRFF AN S LA E
NebulaGraph EifiEE nGQL SR TIREIRIT:
+ (Draft) ISO/IEC JTC1 N14279 SC 32 - Database_Languages - GQL
- (Draft) ISO/IEC JTC1 SC32 N3228 - SQL_Property_Graph_Queries - SQLPGQ

+ OpenCypher9

ERRAES, EAEXRET. FEEIITRTSHRMCERE SUMTRT RS E.
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https://github.com/vesoft-inc/nebula/issues
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FXH nGQLIEEFT SRR T

(5] aX

<> BETREIET.
EXTRIAH.

(] Ak,

{1 EXBEETR.

| FREFERI TR,
AUEEER,

BlangIE =HY 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_List:
[prop_value [, prop_value] ...]

THER:

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

*F openCypher %14

J74: NGQL fl OPENCYPHER HJ% %

4.1.1 4% nGQL

B4 nGQL 2 NebulaGraph BTRIEMEMAIEIERIES. openCypher 2 openCypher Implementers Group B4RFFFHRFMLIFHIEIEIRIE

=, =MARASH openCypher 9,

HTF nGQLIES I 53%EAE T openCypher, XMEBRTEARNHFRA openCypher HFEFIEA,

e

nGQL iES = E4% nGQL iB4) + openCypher #&iEM

NGQL 542 #% OPENCYPHER 9 14?

Z:O

;I,’:enCypher RAM

nGQL &t BIFMXANFE A2 M DQL i&4)(match, optional match, with&),
I RFHAERA DDL, DML, DCL;

FIHRIFES Bolt 1Y

FiH§3%A APOC 5 GDS.

FEARSGER "compatibility" E “REM ZTEARGFFIRENAT.

£ Issues FEZFIHEMBIRBHIR. MRAILXFLBBIIRIED, HHRRZFIBFAMH incompatible FREE,
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https://github.com/vesoft-inc/nebula/issues?q=is-3Aissue+is-3Aopen+label-3Aincompatible

NGQL #1 OPENCYPHER 9 /] %2 RAa R

4.1.1 f+44& nGQL

<l openCypher 9 nGQL
Schema 55 Schema 38 Schema
BEEER = =
HERE A R pow(x, y) B,
i1 Rank TRt A erank 1% &,
Ea - A5 openCypher 9 B9FE DML iB4) (40 CREATE . MERGE %) , FZHFFRERI DCL,
FIZ4FEZBS> MATCH, OPTIONAL MATCH BSEFNERIER,
BEXARIT BT \ +HATRE
Label 5 Tag 2% Label ABFI#s= (=8 Tag BFEX A —FRBRBNAEY, TER5IThEE
il =30 o
RESSHNE b2 RZFEHAEA.
e
g.npatibility
BER # EEENF EBARR:

1. Cypher EXFE Cypher Ba#M “BXMAE—PESH” 17, M openCypher EBXEFNER, HIb, nGQL EHEESMIEE M.

D. Cypher RV ERINEER ZFH9495 (constraints) , €13 Unique node property constraints. Node property existence constraints. Relationship
property existence constraints. Node key constraints, OpenCypher fREFEBELIR. M nGQL 238 Schema &%, FIRMLIRAZ@BT Schema E
XAEISEHL (848 NOTNULL) , M—FEEFraThaeR “BIEEM—14” (UNIQUE constraint)

B. Cypher & APoC, openCypher 93&% APoC, Cypher % Bolt hHiXZ#FER, openCypher 93&H,

R EL W] ARSI £ NGQL 7R ffil?
FFBILUTE GitHub B9 BRAEEBE 2500 % nGQL =i,

features BRABERZ . features MMM, B MXHEICRT €A nGQL MZHRMTH. Flw0:

Feature: Basic match

Background:
Given a graph with space named "basketballplayer"

Scenario: Single node
When executing query:

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

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

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 | | |

TR R FEF AT

XRF WEA
Feature LTI LR E S
Background R YRR E RIE R
Given ERPIT RGBT AR o
Scenario EREKGR, MRHFRZEHE eskip iR, RRXMFRTTEIEDRRE
o
When HREHITH nGQL R fliB4Al. AILLR executing query X profiling query o
Then HRHAT when WIBEAMTEIREILR, MRERELERIXIERE, HRR
And FRIRATT when PIBERIBITERZHMITIT R,
@skip BRg X Rl EERTNIA BT EE EET.
D » 7£ CI/CD B &IE3FrEARYE.

2% TINKERPOP GREMLIN?
2, WEHITL.
A IFF W3C () RDF (SPARQL) 5 GRAPHQL %°
. WEFIT.
NebulaGraph B¥EREZEI4E, R—158 Schema R4t, 7324 RDF ifA,

nGQL 7R $% SPARQL #1 GraphQLo

&% NebulaGraph FlBA.

4.1.1 4% nGQL

EEBTIE, BAREEF MR ERZREIE

REEH: 2024598148
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4.1.2 FE5

I (pattern) FEERITE, 2E
SR

=

RA—HESKER, BEEE 1B
(a)

WEEHOTNEE, A4 NebulaGraph i&ItHIEMIRT, B EREMR.

4.1.2 #t
. flgn:
THA—NERMER, BRTENE, HERTE a HRizs=.
% R
S SEIOAEE
(@)-[1->(b)

WBEEH, RBFREAR TR 2B, .

THIA—MEREIEED: MR- FRERERTIRIL, WTRO%08a b, BEEHFHE, Malb,
MR RAR AT LT REESHREN RFA, Fln:
(a)-[1->(b)=-[1-(c)

XN —RFIRMIBLIRA iz (path) .
REESREN R,

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

Tag X

e

FEBAX TR MRFIRXNR, WJLIEERR, fan:

nGQL #HY Tag 25 openCypher Ry Label B—ERE, B0, HTMOBIE— Tag ZEABEFERE, ME Tag REX T BHERIEE
RBR T SRR E R R 2o, EA USRS Tag, a0
(a:User)-[1->(b)

BRI LR B 1 Tag B9, I40:

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

JE A

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

RIARERNEALE, nGQL EXMIEL LEFTLUEMEY, HELNEFEIREL
ERAF, BENERRAXN: BRESEE-LEREYN, BRXESHR, FEFTEIEEREEFIEN Tag 5#& Edge type.
Bl —r AR EE:

EXP R ERAIUBE—FIAR

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

HR—FINRE RN ERERTTAERR T Ro

AILAUTARERIAUNERN G, MRAXOBBGME, BJAEBRE:L, Fla0:
(a)-[]-(b)

MR, BWEa®, —WAEESATOREK, TEREREZE. flN:
(a)-[r]->(b)

MR LR Tag —#, BBATLIEEE, #RBRIFEE, Fu:
(a)-[r:REL_TYPE] ->(b)

R LM Tag RE, —FUREEHF—M Edge type, ERIMRERHAVEHHRZ 1 E]iE Edge type, BIUAEERS () BeLE&EDF, FHlN:
(a)-[r:TYPEL|TYPE2]->(b)

MR—, DR MRAILIEER, Fa0:

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

R

FEEREENNKERERSFD (URFENR) ARN—FKERE, TREEAS T RMLEER. fin:
(@)-[721->(b)

BRIEAT 3 @ 2 0AME, efME—FBEL (KER2) , ENT:
@-0->0-01->(0)

WRILSERESEE, XAFBIUEIMRA variable- length edges , fI4N:
()-["3..5]->(b)

3.5 RRNVKEN 3, BRRAKEN S,

BARIEAT 4 R 338, 5 R 4105 6 = 5 BAMBE.

WAILUSE KESEEN LR TR, AIAmMERIEE, Fa0:
(-

[*
(a)-[*
(a)-[

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

i E
—RIERHSFBTR 8E . nGQL RAITEREERGRE, .
p=(a)-[73..5]>(b) // M a Bl b, BVKER 3, BAKEN 5 MBE

BILATE MATCH IBA R ERRRFETE,

4.1.2 fE=

REEH: 2024598148
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4.1.3 ER

4.1.3 711K

XN nGQL FRYER S 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

- nGQLiBAHPMIRMLE (\) R&KERIT,
- IR nGQLIBAIM # BE // Fik, REPITIZITH S H ERIREIER StatenentEnpty o

openCypher 3tz

+ EnGQLH, AFRBIFEITRERRRL () RiRiT, BIERERR /© */ FSHSITERNR.
+ 7£ openCypher FREFEEFA R BILLIRIT,

/* 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: 2024598148
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4.1.4 KNNERS

4.1.4 KNF X5
PRIRFF X 53 KNG
LUTERSHIEEIR, EA ny_space 1 My_SPACE 2N AEIAIEIZE 8o

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

SRF RS KNG
BUFEDRENH, E shou Fl spaces RERT,

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

B R KNG
REEBHAXDANE, 180 count() « COUNT() « couNT() BHFHMHI,

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: 2024598148
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=

4.1.5 X%

et

4.1.5 KT

KBEFE NGQL FEFFHE XA, FI40 REATE TAG IBAIAFHY CREATE F TAG » FELITIFFHRAEA BEMENITRTMERNXBF R AREXET, M
REBS EIRF AR ERNX D XBF TR IERE X BT,

TEWIELIE Schema FHMERAXET. MRVAEAXHET, HEE—THAN:

- ERREXRFIRHRFIHEATRMTN, 4AARSIS () 8, f% AND . B, ZREIEXHEIR, IBEK.

- EAIFREXBEFIENIRIRATAT

- BHESAEFEH, ¥FAAR5IS () 8E, 30 Comment’, BN, RARECIEMIN, RASBENBMAFTEEAIDNEEE, HED
‘comment’,

- HBHARNEFE, UFMEARSIS () 8F.

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

RIEEH: 2024598148
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4.1.6 nGQL KI&45/

4.1.6 nGQL X At&1Em

nGQL & RAEZRER, ERIEGAMA—NNELIE nGQLIEFENFIRE IR, BRIKX, EE—ARHTEPERMER nGQL XA
BRI FRRAEIFRAE, IBEERINRASIRBERNEE. AXASIEnGQLIEARET ESE,

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 B BATRNRRIER,
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. FAKERBT 80 MEME, EAENIERIT.
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, MFBHITEEHTER, WA FEIBERDIT.
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PRIRAT A2

EnGQLIEAH, XBF. MRNFS. THRUIMIFFHABTMRITIAN,. HEIRRFTHRRAIMT,

1. FRSHMERGE Tag, ARENIENENIAEIEII 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);

2 iRRR A SEE, UTRIE () EEeE, BfEFEIE.
T

MATCH (v:basketballTeam) \
RETURN v;

=

MATCH (v:basketball_team) \
RETURN v;

IBEXBRAE, TE/NE,
=

match (V:player) return V Limit 5;

W=

MATCH (v:player) RETURN v LIMIT 5;

Pattern

1. 9175 Pattern BY, ERTIANELAMNIRTT, MASAEM.
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. BEFEHNSMIBER K.
=

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

HE:

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

3. B EER AREER S MEIHE,
T
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4.1.6 nGQL Kt&4E/

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

HE:

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

FRBANG ISR,
T

RETURN 'Hello Nebula!';

#E:

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

e

FREPFERESSISHWEISH, ARFL () BX. fw:

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

LERGER]

1 ARXSE () 4% nGQLIBEAL
EizEN

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

HE:

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

2. ERBEEN () PRNESELD, NMEREITRAEXSSER. EEENNERREXS S2SHETRITEM.
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;

JLEEREEXTZENESEAYP, ARNDSERENTENEG, FEMUMSSHEAEEFERZEDSSBHITEY,
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;

wmEEH: 2024598 14H
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4.2 R KA

4.2.1 ¥fE

NGQL STIFEHAF R ¥

B

NGQL ZHEFHTFFSHY 64 (IE%L (INT64) . 32 {i%E%r (INT32) . 16 {u%e# (INT16) #I81I%E#%k (INT8) .

e
INT64
INT32
INT16

INT8

R

BRXEF
INT64 T 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 ZHFEAEEF = (FLOAT) FMWAEEF= (DOUBLE) o

KR
FLOAT

DOUBLE

ERXEF
FLOAT

DOUBLE

NGQL THFRIFIHHUE, fldl 12 1.1e2

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

3ed l.e4d. -1234E-10,

4.2 BURRR

hre

245 MySQL H#9 DECIMAL $UEE8Y,

KERNES

ESNIREAFRZEAAEURR, nGQL AT /9FLATAIM

HEE
INT64
INT32
INT16
INT8
FLOAT

DOUBLE

RERVID
<H
F3zHs
F3zH¥
F3zH¥
3zHr
3zH¥

BBENEERR FEUZAER MR MBS
X5 INT64

BZe INT64

XFF INT64

e INT64

EZes DOUBLE

25 DOUBLE
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5
=
T

4.2.1%

bz

B8N, nGQL FXFFE INT8 KA VID, BZFHS =1 HENMBMELEIRE N INT8, HfEM nGQL IEMIEEN INTS XEWEMH, &
EXZIAYERIZEEL ) INT64,

+ NebulaGraph 2 E5 NS H#HGIREE:
« it BIg0 123456 6
« 7B, BIG0 0x1e240 o
« J\3t, B4 0361100
{B NebulaGraph 285 NBIE-H#HGIEERITAHHSIRERT. RIEIMER B,

B30, B score BIELSY INT , @i INSERT IBARHIEME oxb , A FETCH FIEAEWZEMHERNEINERE 11, BME+73EIRY oxb A
TR E.

+ 1§ FLOAT/DOUBLE EEBIEERRAN INT EEMT, SRHETDSENRE,

=EEM: 2024598148
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4.2.2 /R

422 1R
NebulaGraph fEFR X BooL FEBFR/REIEAEE!, ANLEENA true 3 falseo
NGQL RN T A ERRRIE:

+ BRI ENEIEREE X NHR.
+ 7E WHERE F AP AR RIETEAFIBT S Mo

REEH: 2024598148
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4.2.3 FHEH

4.2.3 FHE

NebulaGraph ZREKFRBMNEKFRE.

FEFRRTH
nGQL HHYFRFRERAA W T:

- [FEAXET STRING FEALKFRTH,

- fEFAXHET FIXED_STRING(<length>) FRPAEKFRIE, <length> AFFFBKE, 40 FIXED_STRING(32) o

FRENRTARNABENG I SHEASISEE, 90 "Hello, Cooper" BF 'Hello, Cooper' o

nGQL ZFLUMN T A EAFF&:

3 VID YIRS BN E MO E KF T &

« BEKFIFHRIKEN Schema B, BIEE=E. Tag. Edge type MR,
- REMENBEXRREAERS T KT,

fBIgn:

- REMERNEEEXAEKFAE

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

- BERMENEEEXAEKFITH

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

MRZIHT NAIE K F AT R KR
- BZEKFRHRABEER, SAKKI, NebulaGraph EEETFRER, NFEATEKERFINEZES
ZE

=
- BREKFHRAVIDE, SARKN, NebulaGraph R,

TR
R (\) EFHFEPAEXFR, BTFRTEHRFN.

BN, NRBE—NEZFREREE—PWNEIS( "), FEEEETS "Hello "world"" , EAXAIEEEHIR. BR, EEFEARMML (\) REXWEIS,
¥ "Hello \"world\"" o

nebula> RETURN "Hello \"world\""

B, RMMIESHFERN, EBNCE—MIRHFT. fli, EEFHEPEE—IRFML, FESH "Hello \\ world" .

nebula> RETURN "Hello \\ world"
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OpenCypher %M

openCypher. Cypher # nGQL Z[BE—LAMMXF, B4 TFE openCypher MIRfl, FEERKFES|ISEIRAWEIS,

# 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 BRI RER 1585 SFIW51S, nGQL ETE Cypher 95

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 FHH

REEH: 2024598148
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4.2.4 HBFIE[R2EA

4.2.4 F HAFARS [R] R 7Y

AT A BEAFIBYE A9, BFE DATE . TIME. DATETIME . TIMESTAMP 0 DURATION o

ERFE
- RN EZEEREEERS, NebulaGraph 2R /1 timezone_name SEFEERIASX, $§IZ DATE . TIME . DATETIME 5 #RRRARRZAYtH 52 RS

ig (UTC) Bdia,

e

MBEH LRI, BRMEXRFAERSMECE XY tinezone_name B,

© ¥ date() « time() F datetime() AILAFEERI X H1TEEHE, 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() F timestamp() BI LA {EIRENH B1AY H EAELATIE],

© K#E date() « time() « datetime() F duration() AIAERBMRIFRENE SME— N EEBEME, 90 date().month SREVHFIA 143+
time("02:59:40") .minute IREX{E NBTIEIAY 93 $95K,

o BITHEIEEREINAEER duration() IHERZIBRE. INEZF date() F date() BINDRL.  timestamp() A timestamp() BIANRL
- IREREINEHARSE, FEFEH Map KRR,

openCypher 321
-2 SN = N = N N N NI DNV NI (I S22t DN
© REZFFREL Localdatetime() o
© AZIFAE D FRIBBIIEETN, 245 YYYY-MH-DDThh:mn:ss FI YYYY-MH-DD hh:mm:ss o
© RRBEANRFHFRREREI, F190 tine("1:1:1") o

DATE
DATE B2 & HHA, BRAEEE, NebulaGraph t&Z=FE R DATE BURRTUA VYYY-1M-DD o STFAUSEEIR -32768-01-01 Fll 32767-12-31 6
date() SZIFHIB MR TREIIE year . month Fl day o date() SZIFHRIN YYYY L VYYY-MM 3% YYVY-MM-DD , SRIEIABIB DX BHEABRIAA 01,

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 HIPRESF KA

TIME
TINE B &EYE], ERFEEH, NebulaGraph HZFEFER TIME BIMETLA hhimn:ss.msmsmsususus o SZHFHISEEIRZ 00:00:00.000000 F 23:59:59.999999 o

time() ZIFHBMERFREFE hour «  minute F second o

DATETIME

DATETIME B2 & HHAFNBYEl, NebulaGraph KZRF1E T DATETIME BIA&TUAT YYYY-MN-DDThh:mn: ss. msmsmsususus o 32 FFHISBEIR -32768-01-01T00:00:00.000000
32767-12-31T23:59:59.999999 o

* datetime() ZIFMIBMERMREIE year . month . day . hour « minute [ second o
+ datetime() A& TIMESTAMP SEEYAHY B BREFEHRAE DATETINE SRBUAY B ERME, TIMESTANP REVHHHAEEVESERE: 09223372036 o
+ datetime() Z#F int FEMBE, Z int BHRRTATEH.

# 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 HHEAFIAT(E], SZIFHYSEREIR UTC BFEIRY 1970-01-01T00:00:01 B 2262-04-11T23:47:16 o
TIMESTAMP JEB LA T4F
« LUBEBR RN ST, BI40 1615974839 , IR 2021-03-17T17:53:59 6

- i) TINESTANP KA B M ER S N EIEET BB EEEA] timestanp() EREK,

FEN TIMESTANP SREVE MBS N EIERT B B EEER.  timestamp() BRIELHD now() BR%o

timestamp() BREZFHENTERINERIBTEIEL,; FBTSZRHENBRLATDIZEH 0BT a8, BEEVE: 0~9223372036 0

timestamp() ERIEXATIE DATETINE 2R A B EREFRHRAR TINESTAVP 2BV R EA(E, B ENBY DATETINE ZREVRI FHAER string 288,
- REFENEIERINA 64 4 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 HIPRESF KA

| 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 timestanp() ERFIBIRTE) FAFBAXZIFEREZWMHI, ERBET tinestanp(datetine()) FENHIN B F AT B IFE S 2R MM,

DURATION

DURATION 2—ERIELLAVATIE], FH years. months. days. hours. minutes. seconds 7N "KeyBHAEMAIMapZEREIRRT. a0
duration({years: 12, months: 5, days: 14, hours: 16, minutes: 12, seconds: 70}) o

DURATION &8 LA 4=
« A32#579 DURATION BBV BUIR IR ZES |,

 ALUA TS ERE#TIT R,

il

1. 6% Tag, BFRA datel , E1E DATE . TIME FI DATETINE =FhEHY,

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

23N, 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 IR p1 F 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 VA,

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);
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4.2.4 HIPRESF KA

7 NS, BFFA 0T, FEAERSIEL "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. HNE, BFFA dut , B now() B timestamp() ERELIEAERTIE],

# 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());

ERTLAER uiTH 1B DR B A B ERE S #ITIHE, fin:

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: 2024898148
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4.2.5NULL

4.2.5 NULL

BINBERT, HBARSGL, BUHEERTLO WL, AREATLURERMEERAWFA WL (NT NLL) , BHENSSIAN SIS EZEIENE, FRFe)

EREMNEZRERIME,

NULL fiZ 545

AND. OR. XORF0 NOT WIE{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 &, NULL BIELERFNIRIES openCypher REl, FEtAIgERBE T,
NULL fEE#E

NebulaGraph &1, NULL BYLLEIZ{ERFER openCypher,
NULL RO fEALR [E]

NebulaGraph A, ¥ NULL BR{ELARIR[EIZERFFHEA openCypher,

il
{1} NOT NULL

B3 Tag, B#FH player , FEERBIE name 79 NOT NULL o

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

3 sHow SR L EEBIEE Tag iBA, BIE name J9 NOT NULL , B age IZRINBY NULL o

nebula> SHOW CREATE TAG player;

| "student" | "CREATE TAG ‘player® ( |
| | “name’ string NOT NULL, |

‘age’ int64 NULL |
| | ) ttl duration = 0, ttl_col = """ |
tioooccooooo froocoocooooonoooooooonCCooooecsso00 +

RN Kobe , BT age BTLAI NULL »

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

null

true

true

null

false

null

null

null

NOT a

true

true

true

false

false

false

null

null

null
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4.2.5 NULL

{#/ NOT NULL Ji% BEERIAE
B Tag, BFRA player , 1EEEM age I NOT NULL , FHIREERIAE 18,
nebula> CREATE TAG IF NOT EXISTS player(name string, age int NOT NULL DEFAULT 18);
BN Kobe , RIGERBM name o
nebula> INSERT VERTEX player(name) VALUES "Kobe":("Kobe");
i Kobe , B age NEAIAE 18,

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

A 2024598148
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4.2.6%%

FIER (List) BRESHIEXRE, —MIRE—AETHENFY, B TREFTIPNUERRFIRFHTE.

4.2.6 ¥#

JIRAERES (D MEAES () 8RS MR, SIRRZEARXES () FBH. THAIENTREFIRPHEZE, EIRIUERRITH. §

RN RIEEER.

OpenCypher F#7M:

SEHUELRE (I3 List. Set. Map) TRETFEASSLHEM,

(eSS
FIRBITIRIE AT AR TIREY , WAILMER MRREXN T IEFIRANTER.

ThRRIARIEE

nGQL MY TRz MATIEEEM, MOFFIE, 0 RTE—I R, 1RTE-NER, UL, BSMNEEIEE, KN-1HFE, -1Rr&E—1 T

=, 2RTERE-_PTER, LULEH,

+ [M]: RRTFIRAMBTE,

« [M.N]: ®R M < FHF < NBITTER. N A 0BT, IREIRT,
« [M.]: RRM < FiEMTRS

« [.N]: /R Fiz < NBYTR. N A 0BT, REIAT,

e

- HANTIRREIAZE, KRN UIERIREL,
- M= N, REIAE,
- BEEANTER, 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.
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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, EFMATREITIRE null , T7E nGQL #, &R NHMFRITERETIR[E] 0UT_OF_RANGE o

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

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

- EEHIRESE (i set. map. list) FEETFENREIARIEML.
c BiERERES: BEARIERERBENRINNY, MARERNESRES, SHRMUAILUSENR, HEATLIRE BB Rank [ERITHI ML
BN,

+ List AARZZHF pattern, 180 [(src)-[1->(m) | m.name] o

REEH: 2024598148
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4.2.7 8B4

427 %4

4 (Set) BRESHIEXRE, £FAHE—ERR, 57K (List)t FRANE, EEPHTRELFN, BEFATEES,

SARERES () NARES () 881 xR, FIMRRZIBARGES () . TRAGNTSREESTRAE, FILAUERIRTA. §
RN RIEEER.
OpenCypher %Mt

- SEHURHEE (190 List. Set. Map) REETFMERN R HIBIEM.

* 7£ OpenCypher f, E£E5FE—MIEHXE, MTEnGQLH, AAAILUERES.

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 \
R +
| {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: 2024598148
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4.2.8 BEF

4.2 .8 M5t

Mgt (Map) BEAREXE, —PHGE—AHREYN (Key-Value) MEFES. TMEIH, Key BFAFHLER, Value AJLIREMEIELE, AR
BILUET map[ ' <key>'] 975 AIRENBREYHEITTER,

MSRAEES () MATEES () B8R M REY, SIRENZERIEGES () Ff. BEMFIENSSERT P2, REita] UERIRT
. BIRFTMSEIEERE.
OpenCypher %1

- EEEIEHEE (40 List. Set. Map) FRETFEAN R FNMREME.

© FZIFBRETIRE (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: 2024598148

-108/760 - 2023 Vesoft Inc.



4.2.9 R

4.2.9 KA
SRR MBI RA TN ARRIN 5 — A,
NebulaGraph R MIFEHRAEL, JES I 1001,

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 +

REEH: 2024598148
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4.2.10 H3E 7 [H

4.2.10 i =S [A]

#3E==[a] (GEOGRAPHY) RHLZSEMMMNRTIETEIEEMEIELE, NebulaGraph HFisz#FE #1122 = Ff Point, LineString 1
Polygon =#uthIBZiK. 2#F SOL-MM 3 BB geo iR, S, HBVIRE. HiR. BENEEZRK,

GEOGRAPHY

GEOGRAPHY MEAKRIZ X, RELEWMTE— =, B30 "PoINT(3 8)" RINEERN 3°, HEN 8° o ZDRAILUMMRLESZi/.

KR | 3588

Point "POINT(3 8)" REE
LineString "LINESTRING(3 8, 4.7 73.23)" SRR
Polygon "POLYGON((0 1, 12, 23, 0 1))" EgnliZ=Sitl

e

BMEEEN ERZEEA) GEOGRAPHY K38, {540 INSERT VERTEX any_shape(geo) VALUES "1":("POINT(1 1)") , FBEMFE geo HIEEHIBLE G BEHEN, I
Y0 INSERT VERTEX any_shape(geo) VALUES "1":(ST_GeogFromText("POINT(1 1)")); o

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);

/[ RVBRTFES NRSIRZR B
nebula> INSERT VERTEX any_shape(geo) VALUES "103":(ST_GeogFromText("POLYGON((0 1, 12, 2 3, 0 1))"));

/[ RIBTFE S N AIR 2R B,
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 H3E 7 [H

7 geo BIEBIZRERSIRY, ERILIETE geo T3 IBSH. WHABIT.

B RINE 588
s2_max_Llevel 30 S2 cell BFEEZMNRAER, BE:

1~30, REMNNFRIMEN, ERESERRANETRHET
1578,

s2_max_cells 8

S2 cell BFERMIRAHE, AILURGIEFRNNI(EE, BE:

1~300 WFERMRBIXE (40
MERZ) , ALUEREANE,

e

SR LR SER Point XEUBMRERM, Point FKEBMERY s2_max_Level 5RFIH 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);

BER5IRBFESL 514

&EEH: 202498148
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4.3 iIBHFF

431 HFF

4.3.1 HLELAT

NebulaGraph ZHFRILEERFFIA T,

(5] BieA

= 1HE

=, < FEF

> RF
AFET
< NF

<= INFEF
IS NULL 79 NULL
IS NOT NULL FJINULL
IS ENPTY RIETE
IS NOT EMPTY ==

LEEIRVERILE R Z true IR false o

e

- WRTEEENEEEREEN, SRR WL HHE,

- EMPTY EHEMNAT LI, FEIFRBHETHIRZIE, SEETRBRT RoUP BY . count() « sum() « max() « hash() .« collect() s +. *o

OpenCypher 371

openCypher #13&7%5 Ty , EIEARZIFIE MATCH IBAIHRER ENPTY o

ZN |

FRBLREN, SXAKRNE, FREENEFES.

e

nGQL FHBERSE ==, 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" |

REEH: 2024498148
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4.3.2 M/RFF

4.3.2 fi IRFF

NebulaGraph ZHEIFR/RFFIN T,

(5] BiER
AND BiES
OR BIEE
NOT brdi-eld
XOR BERH

WFULBEBERMAER, BESRZE 000

IFHAE NLL BNZIEIEE, E8I NULL,

e

3F 0 F R BRI NB/R{E,

wmEEH: 2024598 14H
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4.3.3 HiHEF

433 BT

nGQL STHIEAEEN () B ERAGIER.

openCypher 71

EEMFNERTEREE nGQL.

LR
nGQL #1 SQL ZEMN— M EEXFIR FERHIHEMT o
- FESQLH, FENEREETWEATH.

+ FEnGQLH, FEFZEEIEM shell PEIEEFRF (|) KB,

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 FAPAFENREERIZERNR, FEEENAMNERSIANT -, FIMRFIPs- dstido

PERESER
NebulaGraph EYEERTIERER M, LAA | B Af, HIELUTLANAE:
1. EEERYERE. CAFEEEZANTO A NITRERRE, BETEREENEEFE.
2R A RARBHIES |, BIEEBERNSMANETESIEER, WRATUEHFES X MED:

a. MARRFREA,

b. B EIBIREIZERER AEFRS,
c. FEREFEH %A graphd,

d. & graphd 1178843 B.

XIFBEELL R graphd AITEEM A | 8 BRIES,

REEH: 2024598148
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4.3.4 BHBER

434 BEEIBHEFF
SBHZMERE, FJLUERSESZERT, S5 UNION . UNION ALL « INTERSECT F[ MINUS o

FrESERIEEMNMNALER, MR- nGQLIEAFESMERIEER, NebulaGraph SMERIGHITIHE, RIEBESIEEINT.

éié;ﬁti0|1

EREENRENEIETREXNEEE MIMFUFRTF 2, %0 RETURN a,b,c UNTON RETURN a,b,c HIEY a,b,c IR MNRINFREHRTF—Ko

UNION ~ UNION DISTINCT ~ UNION ALL

<left> UNION [DISTINCT | ALL] <right> [ UNION [DISTINCT | ALL] <right> ...]

« IEBEFRT UNION DISTINCT (EAZEES union ) REIMMES AT B HHE, FESEENTE.

- IEBERT UNION ALLREIRNES AR BHE, 88580 TE

o left # right RAMEHRBEHEMNFINEIERE, MRFTEREHBUERD, FEN 0
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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4.3.4 EEHIBHT

# UNION t2ETLAF0 VIELD BO—EMEMA, XENRNEES—THMES], SHHHERNYRESE.
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 IR 5,

+ left Fl right SAVEAAEEENFIFRIEIERE, MRFEFIREUERE, BSRATH,

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 BEIFRNMES AMBHIES, BIA-B. EEE left M right BIRF, A-BRTEESAH, EEFEIES BHHTE,

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 BHBER

UBHOSEAEERNEER () B, SEHMERS. 1060 FROM 1 UNION GO FROM 2 | 6O FROM 3 FHE4F GO 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;

BERRTHITAERRIER, AGHITEIER 0N (.

RIES AT LUMESUAITROM SR, fFlm:

nebula> (GO FROM "player102" OVER follow \

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;

ZERF, BIESERMEDTHIT, BIFHRIT I i&E, BRERESEETHIT T T8

=G EH: 2024598148
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4.3.5 FHEEHA

4.3.5 FAFERIBHEAT

NebulaGraph XFHERFARTEAFHITER. BR, LECHE. IENEEFNT,

E=g iR

+ EEFR R,

CONTAINS EFFBRPRITIER,

(NOT) IN FHREELREME,
(NOT) STARTS WITH TEFRFERBOFF LTINS,
(NOT) ENDS WITH EFFRIERNITILAS,
ENRAT BEENRAER A F R o

e

FrEERHLEHXOKNE.

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 BN EAMILHEFITHRIER,

# 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 FHEEHA

# 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, FEENGQLIEA (FETCH. 60. LOOKIP &) FAZIFENRER.

NebulaGraph ZRHERIEMRANHITIIE, ENRAKFEEZRBYEE std: :regex , FAPBILUERIEE =~ '<regexp>' HITIEMFRIATES, Flo0:

# 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: 2024598148
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4.3.6 JIFRBELF

4.3.6 JIFIZFHAT

NebulaGraph X#HERTIFR (List) BEMFHITEE, ZFNSEMFNT.

E=2u BieA

+ HERETIR,

IN TERSEFETIIRT.

(0 fEA TRRERTARTIRFH TR,

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;

REEH: 2024598148
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4.3.7 HAEHA

4.3.7 HARIZELF

NebulaGraph XFHHEARIZERN T,

s 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;

REEH: 2024598148
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4.3.8 BEF LR

4.3.8 BRI ILIR
nGQL BEANMRAFMEIRATINT (A—THEERMKERER)
- - ()

* Iy NOT

RN AN

+ OR. XOR

- = (&M@

MRERARNPEERMARVTER, TEEMNEIHEHRT, LEMEREZON MGRESH) .
EEMFHNRARRECENINF, BEXEEEINF, JUEREES

il

nebula> RETURN 2+3*5;

T — +

| ((2#3)*5) |

S —— T

| 25 |

T — +
openCypher 3z

£ openCypher 1, LEBIRIERTLMERIERE, Blilx <y <= zFEMFx <y AD y <= z,
ENGQLH, x<y<=zFEMTF (x<y) <=z, (x<y) BERE—IMERE, BREAREN 2 LR, REALERE WL

REEH: 2024598148
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4.4.1 NEHFEHEL

A48 NebulaGraph SZFRYERE &I EK,

abs()

abs() REIHEE HF LI E,

WBIE: abs(<expression>)

+ expression ! ZERAVEIEIELS double BIFRIAT,

- IREFEE: double,

BN

nebula> RETURN abs(-10);

[ TS - +

| abs((5-6)) |

e +

|1 |

[ TS - +
floor()

floor() REVNF S FIEEHFHRAER,

W floor(<expression>)

- expression : FERHHIELELH double HITRIEH,
+ JR[EIZEE: double,

il

nebula> RETURN floor(9.9);

foscomccomces +

| floor(9.9) |

TN +

| 9.0 |

foscomzcomces +
ceil()

ceil() BEIARFHEFIEERFHIR/NELR,

WA ceil(<expression>)

- expression : Z5REVEIELEA double FIFRIA,
- IREIFEE: double,

aNIR

nebula> RETURN ceil(9.1);
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round()
round() REHEEHFNEENEHE, RIFER FIEERE BB ER.
B round(<expression>, <digit>)

* expression | ZEREVERIERIYS double BIZRIER.

- digit @ NERfIER. NF OB, EREMMIUEEN. FIELE R int
- R[EEE: double,

N

nebula> RETURN round(314.15926, 2);

S — +

| round(314.15926,-(1)) |

S S +

| 310.0 |

S — +
sqrt()

sqrt() IREIFEELFHITF SR,
iBJE: sqrt(<expression>)
* expression : ZERAVEIEZREYA double BIFRIET,

« iR[EZEAE: double,

IR
nebula> RETURN sqrt(9);
Srommmosees +
| sart(9) |
Soooooooos +
| 3.0 |
Srommmosees +
cbrt()

WA cbrt(<expression>)

* expression : ZERAVEIELEN double FIFET,
- JREIFEE: double,

Nk

nebula> RETURN cbrt(8);
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hypot()
hypot() JR[EI B fA = AEHNRIAK,

1BE: hypot(<expression_x>,<expression_y>)

* expression_x . expression_y : ZERAVEIEIELA double FRIAR, RBEA=AEHBK xMy,

- R[EIZEE: double,
il

nebula> RETURN hypot(3,2*2);

S +

| hypot(3,(2*2)) |

S +

| 5.0 |

S +
pow()

pow() IREHEEHRFHE XY) o

3B pow(<expression_x>,<expression_y>,)

- expression_x : ZERMEIBLEA double HIFRA. RN xo
- expression_y : ZERMEIBLEA double IFRAR. RTIEH v o

« iR[EZEE: double,

il
nebula> RETURN pow(3,3);
T +
| pow(3,3) |
fmoooooosos +
| 27
T +

exp()

exp() REIBREH e R () &
iBIE: exp(<expression>)

* expression : ZERAVEIEIEA double IFRIA . RRIEE xo

« iR[EEAE: double,

il
nebula> RETURN exp(2);
frocoosoocoosossoseo +
| exp(2) |
e +
| 7.38905609893065 |
frocoosoocoosossoseo +

exp2()

exp2() RERME %) ,

iB7E: exp2(<expression>)

* expression : ZERMEIEZRE A double BIFRIER . RIS xo

- iR[EEE: double,

- 127/760 -

2023 Vesoft Inc.



il

nebula> RETURN exp2(3);

R +

| exp2(3) |

Smmmmooses +

8.0 |

R +
log()

log() IREIBRE e AIEAIFFER (\(log_{eHNN)) o
iB7E: log(<expression>)

+ expression ! ZERAVENIEIEEL S double IFRIAT, RWNEH N,

- iR[EZEE: double,

il
nebula> RETURN Log(8);
fmcoosoococccccoscoso +
| log(8) |
Fom e +
| 2.0794415416798357 |
fmcoosoococccccoscoso +

log2()

log2() IR[EIA 2 FEAIxER (\(log_{2HNN)) -
JB7%:  log2(<expression>)

* expression : ZEREVEIEZAY) double IRIAT. FRTREHMN,

« iR[EEA: double,

il
nebula> RETURN Log2(8);
fromoosoeoo +
| log2(8) |
Soommmmees +
| 3.0
fromoosoeoo +
log10()

log10() IR[EILL 10 FEERIREEL (\(log_{10HN})) o
JB7A:  loglO(<expression>)

* expression : ZERBVEIEARELN double BIFRIAN . RImEH N,

« R[EZEE: double,

il
nebula> RETURN Logl0(100);
{ocoocooooooo +
| logl0(100) |
fmcoosoosooos +
| 2.0 |
{ocoocooooooo +

sin()

sin() REHEE I FHIEZE, FJLERRER radians() FFHAERLNE,
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iB7E: sin(<expression>)

+ expression : ZEREVEIEIEL A double BIFRIAT,
« iR[EEE: double,
ANl

nebula> RETURN sin(3);

R e e T +

| sin(3) |

[ T +

| 0.1411200080598672 |

R e e T +
asin()

asin() REHEEMFHIRIEZE. PILERRE radians() HRAERKAINE,

iB7E: asin(<expression>)

- expression . £ERAVEIEIEELN double HIFRIAT .
- JR[EIZEE: double,
il

nebula> RETURN asin(0.5);

cos()

cos() IREHEEHRFHIRZME. AILUERRE radians() HAERKNINE,

iB7E: cos(<expression>)

+ expression : ZEREVEIEIELA double BIFRIAT,

- iR[EEE: double,

il
nebula> RETURN cos(0.5);
R e e +
| cos(0.5) |
S +
| 0.8775825618903728 |
R e e +

acos()

acos() IREHEEHRFHNRRZXE. AJLUERRE radians() FRERKRITE,
HBIE: acos(<expression>)

* expression . ZARAVERHELEJY double FIFRIXT,

- R[EEE: double,

il

nebula> RETURN acos(0.5);
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| 1.0471975511965979 |

tan()
tan() IREHEEHRFHIELE, FIUEREEK radians() FAEZRENIME.
BE: tan(<expression>)
* expression | ZEREVERIERIYS double BIZRIER.

- iR[EZEE: double,

il
nebula> RETURN tan(0.5);
e S +
| tan(0.5) |
R +
| 0.5463024898437905 |
e S +
atan()

atan() BREFEEHFHRIEYME. BILAEREER radians() FAERKIINE,
iB3%: atan(<expression>)
* expression : ZEREVEIEIEA double B9FRIE

« IR[EEA: double,

BNk
nebula> RETURN atan(0.5);
T A — +
| atan(0.5) |
Somrmmoeemmoc e e o s s +
| 0.4636476090008061 |
T A — +
rand()

rand() 3R[E] [0,1) RNAIFENLZ 225
1B rand()

- IR[E]ZEEY: double,

IR
nebula> RETURN rand();
T S S +
| rand() |
. +
| 0.6545837172298736 |
T S S +
rand32()

rand32() IR[EFEESEE ( [nin, max) ) PIBYREM 32 (I EEEL,
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iBE: rand32(<expression_min>,<expression_max>)
* expression_min : Z5RAVEIRZEE A int WRE, FRFRER/IME nin,
+ expression_max : ZERAVEIEIELA int WFRIAL. REAME nax o

- IR[EIZEE: int,

* ARPAIUREN—ISE, ZEHSHIEN nax , LB nin BRI 0. MRFENSE, HREMK

il
nebula> RETURN rand32(1,100);
roooocoocooooocs +
| rand32(1,100) |
S +
| 63 |
roooocoocooooocs +
rand64()

rand64() IREEESEE ( [nin, max) ) PRIBIFEN] 64 (IEEEK,

JB7A: rand64(<expression_min>,<expression_max>)

- expression_min : ZERHEVEIERELR int WRER, RR/IME nino
- expression_max : ZEREVEIERELR int WRER, RRRAME naxo

+ REIZER: int,

© BRAIUREN—NSE, REREAEN nax, B nin BIAR 0o MRFENSE, HHESMHERFSH 64 i int EERMBILIREL

IR
nebula> RETURN rand64(1,100);
Srommmoossscocces +
| rand64(1,100) |
frooooooooooooooo +
| 34 |
Srommmoossscocces +
bit_and()

bit_and() ;R[E#&{i[#1T AND EEEHNER.
iB7%: bit_and(<expression_1>,<expression_2>)
* expression_1. expression_2 : Z5RAIEIEIEELS int BIFRET

- JR[EIZEE: int,

Nk
nebula> RETURN bit_and(5,6);
Fommmmm e +
| bit_and(5,6) |
T +
| 4 |
Fommmmm e +
bit_or()
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iB7E. bit_or(<expression_1>,<expression_2>)

* expression_1. expression_2 : ZERAIEIEIEELN int BIFRIET
+ IREER: int,

ANGIR

nebula> RETURN bit_or(5,6);

bit_xor()
bit_xor() iR[EHZ{i#1T XOR EZEGHIZE R,
iB7E: bit_xor(<expression_1>,<expression_2>)

* expression_1. expression 2 : £ZERHVEIEIEN int WFRIX,

- IREREER: int

IR
nebula> RETURN bit_xor(5,6);
Soccmonsoocces +
| bit_xor(5,6) |
R T +
|3 |
Soccmonsoocces +
size()

size() IREIFIRFMFHPTENNE, HEREBFHFENKE,
B size({<expression>|<string>})

expression : FIFRIARETHIFRIE,
* string : IBENFRIE,
« IR[EEE: int,

il

nebula> RETURN size([1,2,3,4]);

range()

range() IREFEESERE ( [start,end] ) PIEELS KHEHMINT IR,
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iBE: range(<expression_start>,<expression_end>[,<expression_step>])

+ expression_start ! ZERAVEIEIRELA int WRIA . RRIECIBME start o

- expression_end : ERMVEUELRELN int IRIER. RTLE

* expression_step : ZERAVBIBLEA int WREH. BRT K step, BIMERN 1,

- IR[EIEE: list,
il

nebula> RETURN range(1,3*3,2);

Froooocoocooooncoocd +

| range(1,(3*3),2) |

S S +

[1,3,5,7,9] |

Froooocoocooooncoocd +
sign()

sign() iR
JB7A: sign(<expression>)

+ expression . ZERAVEIELEN double FIFRIAT.
« IREIZEE: int,

Tl

nebula> RETURN sign(10);

S +

| sign(10) |

Feommmmee e +

|1

S +
e()

e() REIBAMEAIE e (2.718281828459045)
BE e()

+ JR[EIZEEY: double,

il

nebula> RETURN e();

pi()
pi() IREIHEELH (3.141592653589793) o
BIED pi)

- iR[EZEE: double,

il
nebula> RETURN pi();
S e +
[ pi0) |
R e L LT +

EHEEHRFHERS, MRHEFH o, MRE o; MRHFHHE, WRE -1; WREFHEL, MWEE 1,
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f
4

441 ™M

bz

| 3.141592653589793 |

radians()

radians() R EHETE A ERINE.
3% radians(<angle>)

+ IR[EZEA: double,

Tl

nebula> RETURN radians(180);

&EEH: 2024598148
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4.4.2 BEEHE

X148 NebulaGraph SIFHIBR AR

avg()

avg() REIZHBITIE,

JB7A: avg(<expression>)

R[EZEE: double,

il

# iR[E] Tag player 89 age BIEMITHE.
nebula> MATCH (v:player) RETURN avg(v.player.age);

count()

count() IREISHHIEE,

(B4 nGQL) AP RILUBEAIERA count() 0 GROUP BY IHMESHFITHAMITEL, BFEM VIELD REILE R,

(openCypher A=) AP A LMER count() WIEEREFITIHER, B RETIRNGREILER, RNEEFEH GROUP BY o

B count({<expression> | *})

count(*) iR[E21T8 (823 NULL) »

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 . A — S — +
| count(b) | count(*) | count(distinct b)
p R E— R o sconoonoonntono00s +
| 4 5 |2 |
L. R — S +

# 3&[E] player101 follow BYA, M%K% follow playerl0l EYA, EIFNEZEM.
# {£M count() #1 GROUP BY 31T 4B i+#k.
nebula> GO FROM "player101" OVER follow BIDIRECT \
YIELD properties($$).name AS Name \
| GROUP BY $-.Name VIELD $-.Name, count(*);
---------- +- +
$-.Name | count(*) |

+
!

| "LaMarcus Aldridge" |
| "Tim Duncan" |
| "Marco Belinelli" |
| "Manu Ginobili" |
| "Boris Diaw" |
| "Dejounte Murray" |
+ +

# 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" |
| "Manu Ginobili" |
| "Dejounte Murray" |
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>
e

4.4.2 REEE

Y
haf
W

| "Marco Belinelli" |1
Fom e Fomm e +

ERRGIRIREIZERER:

© §-.Name : BHLARBENHR.

+ count(*) : HERHIMBIRER

EAMREIEE basketballplayer FIREEERHR, count(*) FIPETF 2 RIFIZITHIAM player101 BEAE follow BIXRo

# 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() IREIBHHRAE,
£ max(<expression>)

< IREXE: 5RBHER.
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() R EIS#HHER/ME.
JBE: min(<expression>)

- RERE: 5ERSHER.
Nk

# 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—MFERERELERNFIR, ZRBAIUEZFIERFEEHH—ITIR, ZHHERS.
B collect(<expression>)

- REHER: 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() ;R[S T,

iB7E:  sum(<expression>)
- REIEE: 5ESHIER,
il

# 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

|

=G EH: 20248598148
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4.4.3 NETFFHHREL

4.4.3 NE T EH L

X4 NebulaGraph ZHEHFRT SRR,

R
- FRBENERTARNANGISHESISEE.
- I SQL—#, nGQLIFFAIZRS| (fiE) M1FFih. BR CIESHNFNERIIEM o FFIEH.

strcasecmp()

strcasecmp() tLEERBDNFERFERE (RRHANE)

iB3%: strcasecmp(<string_a>,<string_b>)

* string_a. string_b: FLLERMIFERTSR,

- REIZEA: int,

+ Y string_a = string_b BY, 3R[E] 0, ¥ string.a > string.b &, REIATF o BY#L, & string_a < string_b BY, REVNF 0 BI%K
Nk

# LERFRHES "a" 1 "aa"
nebula> RETURN strcasecmp("a","aa");
-t

lower() 1 toLower()

lower() #l toLower() #BEI LUREHEEFRFRH/ NG o
iB7E: lower(<string>) « tolower(<string>)

. string . IBEMFRH.

+ REIZEE: string,

BN

# R[5 "Basketball_Player" /NEfZZ
nebula> RETURN Lower("Basketball_Player");

e +
| Lower("Basketball_Player") |
DoEOOEEOEEoOoEEEEOEEaaEOnoo0 +
| "basketball_player" |
e +

upper() fl toUpper()

upper() # toUpper() # 8] LUREIFEE FRFBMATH o
3B upper(<string>) . toUpper(<string>)

. string . FEEMNFHH,

« REIZEE: string,

il

# 3R[E "Basketball Player" ABH/I
nebula> RETURN upper("Basketball_Player");
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4.4.3 NETFFHHREL

T S +
| upper("Basketball_Player") |
R +
| "BASKETBALL_PLAYER" |
T S +

length()

length() iR[E]

B length({<string>|<path>})

+ string : EEMNFRH.

* path : ?E’EE"JE@?%, ﬁmgéﬁﬁ—\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 F 75 SR L BF BB IR
WBIA: trim(<string>)

+ string : IEEMFRB,

- JREIZEEY: string,

Nk

# HEIFATER " basketball player " SKERFNEEBAIZAE
nebula> RETURN trim(" basketball player ");

S S S +
| trim(" basketball player ") |
e +
| "basketball player" |
S S S +

Itrim()

ltrim() MBS R 2R K EBRY A
iB%: ltrim(sstring>)
. string : IBEMNFR R,

+ JREIZEE: string.
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4.4.3 NEFHHRH

il

# I FRIE " basketball player " SkEBRIZEAE
nebula> RETURN Ltrim(" basketball player ");

e S S +
| Ltrim(" basketball player ") |
$mscooccocccoossoosoosoooscos +
| "basketball player |
e S S +

rtrim()

rtrim() BIFRF R B B AR Y Z=4K
&L rtrim(sstring>)

- string : IEEMNFRS,

- JR[EIZEEY: string,

il

# HESFFIER " basketball player " REBHIZEME
nebula> RETURN rtrim(" basketball player ");

Fom e +

| rtrim(" basketball player ") |

O S +

| " basketball player" |

Fom e +
left()

left() REHEEFFRABET N ERHARMN T FR S,

JBIE:  left(sstring>,<count>)

+ string . IEEMNFRHR,

- count : FEEMEEFEHNFHRE, MR cont BEFHBROKE, WREFHBES,
« R[EZER: string,

IR

# 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 7 R EEE TN FRIEAMN FF R &Ro

JBSL: right(<string>,<count>)

- string . IEEMNFRS,

- count : IEEMESBFBRNFREE, MR cont BIFRBNOKE, WEREFHFERS,
« JR[EIZEEY: string,

AR

# REFHFE "basketball_player” MEZE 6 NFRARNFHIH
nebula> RETURN right("basketball_player",6);
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4.4.3 NETFFHHREL

| "player"

Ipad()

lpad() EIEEFHRRKEIAERFHREREKE, FHREIZERFRH.

3B lpad(sstring>,<count>,<letters>)

- string : IEEMNFRE,

+ count : IEEMEEFEREREINFRFERE, 1R count DT string FREBKE, WRIRE string FRIBMAIZIER count DFRF,
- letters : MKEBEFMFRE,

+ REIZEE: string,

Nk

# 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() EIEEFHRNESERFRRERERE, HEEERFHFH,

3B rpad(sstring>,<count>,<letters>)

- string . IEEMNFRS,

+ count ! FEMKEFRBERENFRIE, MR count DF string FR|BIKE, WRIRE string FREBMFTEIEH count MFFRF.
* letters : MEBPEFRIFRFH,

« JR[EIZREY: string,

il

# 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() MEE FAFBRIISEMEF IR (FEEFGBUENTS) , RINEENETIFN, ARHNFHFHREHRE,
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1B substr(<string>,<pos>,<count>) . substring(<string>,<pos>,<count>)
- string ! IBEMFRB.
* pos . FEEFHEMME, BIFHERS, HELEN It
+ count : EEMFRUETERINFHEE,
« JR[EIZREY: string,
SUBSTR() F/I SUBSTRING() /13 1] 35 H
R pos 790, RINMIBEFFFRLEF AR (BEE—DFR) o
© MR pos KFRAFHRS, MREIZEFRFH,
* 9N pos B EK, MIIR[E] BAD_DATA o
© WNREBE count , MIR[EIM pos (LB FFIAEIFRFRKENFF AR
* 0% count 70, MEREIZEFRFR,

« A L EAERSHREHITE 5,

4.4.3 NETFFHHREL

\IienCypher RAM

£ openCypher 1, YIRFFFE 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 R F R &o
B reverse(<string>)

. string ! IEERNFRTH.

+ IREEE: string,

il

# WFREIFRFS "abcdefg”
nebula> RETURN reverse("abcdefg");
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| "gfedcha"

replace()

replace() HEEFF RPN FFIIH a BHRIFRIE bo
3B replace(<string>,<substr_a>,<string_b>)

. string : EENFRS,

- substra: FFRE a.

* string_b . FIEH b

+ REIZEE: string,

IR
nebula> RETURN replace("abcdefg","cd","ARAAA");
e S +
| replace("abcdefg","cd","ARAAA") |
Fom e +
| "abAAAAAefg" |
e S +
split()

split() FFH b iRFIADIER, DWEEFNH, FHEEDRENFABTIR.

1Bk split(sstring>,<substr>)
- string : IBEMFRH.
substr : FFFFER bo

- IR[EIEE: list,

Nk
nebula> RETURN split("basketballplayer","a");
S S +
| split("basketballplayer","a") |
e +
| ["b", "sketb", "Lpl", "yer"] |
S S +
concat()

concat() IXBIFF A SHERMN F 1 &o

JB7A: concat(sstringl>,<string2>,...)

© RBRELDFERIRULFFTESH. IRFHHESHA

—1, MREIZFRFRSHES,

© NREE—PRIFRIRESE NLL, W concat() ERFURENEN NULL o

+ REIZEE: string,
il

//BH% 1, 2, 3
nebula> RETURN concat("1","2","3") AS r;

R +
[r
R +
| "123" |
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() JREIBIERT (separator) EZERIFIEFRH,

JBJE: concat_ws(<separator>,<stringl>,<string2>,... )

- RBEDFERPIIULFHESEH

+ SNRSIFRFF I NULL BE,  concat_ws() BRELAIRIE] NULL o

c MRDWBHEARANLL ,, FREBSHIE—, WREZFHRESHES,
© FRBSHIFE WL ER, BB WL E, SREERET 1S

aNLIR

//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() MEEF T BEPREIT G ENRELXNFFITH.
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JB7A: extract(sstring>,"<regular_expression>")
- string | BEMNFR R,

« regular_expression : IEMFRAT.

< REIER: list,

AN

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() ¥¥57E JSON FRIBEHA map 28,
JB7E: extract(<string>)

. string . IBEFHFIE, 7 JSON o

- R[EHEE: map.

‘&ﬁtion

- B#ifXz#E Bool. Double. Int. String # NULL 2EY443E,

© 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 NETHHREE

&EEH: 2024598148
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4.4.4 NE H DI E L

4.4.4 NE H IR A AL

NebulaGraph 2T E B HART [E] KK,

ERER AR
int now() RIB H i RYIRE H AR E R,
timestamp timestamp() RIB YRR AR B Y BT B
date date() RIBHRI RS IREIHaTHE (UTCBYE)
time time() RIBYRIRSIRE HF08TE (UTC BFED) o
datetime datetime() RIBYRIR SR E Y51 B EAFETE (UTC BYiE]) o
map duration() Fgatial, IR FREER E# TR,
FAEESN o
il

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: 2024898148
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4.4.5 Schema HHKHEL

4.4.5 Schema FH3 %L
X148 NebulaGraph 259 LEPSEOECES &
Schema 1EXBIREL 2 P

JE4£ nGQL iEA)E

R4 nGQL iBA)H9 VIELD F WHERE FA)HB] LUERIN T BRI E

e

HTF vertex. edge. vertices. edges. path BFXEF, EANFTER AS <alias> RBHIB A HRIER®M. FIM0
GO FROM "player100" OVER follow YIELD edge AS e; o

ID(VERTEX)
id(vertex) i [E]52 1Do

BIE: id(vertex)

- REZEE: &0 HRBEERF
il

nebula> LOOKUP ON player WHERE player.age > 45 YIELD id(vertex);

| "player144" |
| "player140" |

PROPERTIES(VERTEX)
properties(vertex) iR[E R HIFFE B %,
iB7E: properties(vertex)

- IR[EIZEE: map.
il

nebula> LOOKUP ON player WHERE player.age > 45\
YIELD properties(vertex);
S — -+

| properties(VERTEX) |

| {age: 47, name: "Shaquille 0'Neal"} |
| {age: 46, name: "Grant Hill"} |
S -+

RAPEILUEREMS AR (60 F158) BREEL properties() HHY vertex SHCRIRENAMIFRE B 1.
o RN BEFIARB S EEE, 4140 60 FROM "player100” OVER follow reversely YIELD properties($h) AR, $7 #§ player100 XN
© 88 RINIRRGRIE SR

properties($*)  properties($$) —ARATF c0 BEHF. BLZER, EEL o
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4.4.5 Schema H%E%L

&;ﬁtion

FAFRTLGEST properties().<property_name> SRIRENRAVIEE B, BRFZNEAXMANRIGSERME, FEJ properties() REREIFIEREN, XFXRER
EiaE,
PROPERTIES(EDGE)
properties(edge) IREANIFRE B M.
JB7%: properties(edge)
+ IR[EZEE: map.
ENLIR

nebula> GO FROM "player100" OVER follow \
YIELD properties(edge);

| {degree: 95} |
| {degree: 95} |

\ﬁrning

F P AT LUET properties(edge) . <property_name> EIREVAMIIEE B IE. BRABRINERAXMANKEVEERE, EA properties(edge) ERENREINMIFRERE
%, XEXBREZ MR

TYPE(EDGE)
type(edge) iR[EliAHY Edge type.
iB%: type(edge)

+ R[EZEA: string,

)

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) IR[EIHAVEEIA S Do

B src(edge)

- REZEAE: A 1D BIREMRIF .
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 H%E%L

e

src(edge) # properties( $" ) BHIIBRAIBEN RE, src(edge) RERREEIREFRINAVRIAS ID, T properties( $1 ) RINRRA BRI REIRE, FIUIR

597 60 FROM "player100" H player100 X RBYEIE.

DST(EDGE)
dst(edge) iR [EIHAIERIS 1D,
1Bk dst(edge)

< R[EZEAY: Fs5 1D AEEMRIE—,
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) SaR R TREFIEE BB 1D,

RANK(EDGE)
rank(edge) IR[ElIAHY rank,
B rank(edge)
< IREZEE: int
aNLIR

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 REMMER. BiEFR ID. Tag. BHEME. FEHM A <alias> I§EHIB,

JBIE: 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"})

EDGE

edge IREOMES. BIE Edgetype. #IEm ID. BB ID. rank. BUME. FEM AS <alias> EEFIB.

BE edge
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4.4.5 Schema #H7%EHEL

Nk
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 EEIFETHISMEL, HEER .
EDGES

edges EEIFEFMANIES. HEEN .
PATH

path EEBEES. #ESD .

openCypher H#7&1E6)E A

openCypher 3B A/ RETURN F WHERE FEI R A] AER AN R 4BHYERI 2o
IDQ)

id() IREI= 1Do

WA id(<vertex>)

+ IR[EZEA: FIS 1D BRI,

aNIR

nebula> MATCH (v:player) RETURN id(v);

| "player129" |
| "player115" |
| "player106" |
| "player102" |

TAGS() FILABELS()
tags() #labels() iR [E]=H Tago
iB3%: tags(<vertex>) . labels(<vertex>)
< REIER: list,
il

nebula> MATCH (v) WHERE id(v) == "player100" \
RETURN tags(v);

TS — +
| tags(v) |
e +
| ["player"] |
TS — +

PROPERTIES()
properties() JREREANFIE B4,
iB3%: properties(<vertex_or_edge>)
- R[EZFER: 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[Ei289 Edge type.
JBIE: type(<edge>)

- JREIZEE: string,
aNLIR

nebula> MATCH (v:player{name:"Tim Duncan"})-[e]->() \
RETURN type(e);

serve"
| "follow" |
| "follow" |

TYPEID()
typeid() ;R[EIZAEY Edge type FYPIEB ID {E, sIAAIEG RIS,
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[EIBATEEIA S 1D,

JBE: src(<edge>)

- REIZEE: FS 1D BYFEERITF—,
il

nebula> MATCH ()-[e]->(v:player{name:"Tim Duncan"}) \
RETURN src(e);

| "player125" |
| "player113" |
| "player102" |

DST()

dst() REHIK BRI Do
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BA: dst(<edge>)
- REZEE: F 1D BRI —BL
ANl

nebula> MATCH (v:player{name:"Tim Duncan"})-[e]->() \
RETURN dst(e);

| "team204" |
| "player101" |
| "player125" |

STARTNODE()
startNode() IRER—HKBEHEEEHNRIIERESR, EFR D, 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() RN —HZBEFHREEHNENSESR, BIESID. Tag.
JB7A: endNode(<path>)
il

nebula> MATCH p = (a :player {name : "Tim Duncan"})-[r:serve]-(t) \
RETURN endNode(p) ;

L N — +

| endNode(p)

SRS — +

| ("team204" :team{name: "Spurs"}) |

N N — +
RANK()

rank() iR [EliIRY rank,
JBIE: rank(<edge>)

< R[EZER: int,
aNLIR

nebula> MATCH (v:player{name:"Tim Duncan"})-[e]->() \
RETURN rank(e);

fromoosmoeo +
| rank(e) |
E—— +
|0 \
|0 \
|0 \
E—— +

BEME.

BENE.

4.4.5 Schema H%E%L

REEH: 2024598148
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4.4.6 FEREEL

4.4.6 5| FHEL

A48 NebulaGraph 2355 (List) HiER. SBHFIREIERE nGQL BAF openCypher RABAFIIEERE.

R

- I SQL—H, nGQLIFFAIZRS| (fiF) M 17k, BR CESHFHRIIEM o FFIAH.

wH

RANGE()
range() REFEEEHCEE [start,end] REE S KHFIR,
3B range(start, end [, step])
+ step . AIESE. FK. BINA 1.

+ REIZERY: list,

il
nebula> RETURN range(1,9,2);
focoocooooooocooso +
| range(1,9,2) |
oo e +
| [1,3,5 7,9 |
focoocooooooocooso +
REVERSE()

reverse() IREIFRFIREFHT IR,
WA reverse(<list>)

- REIZEA: listo

Nk

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() REIFEERFIRE— N TRITIR.
BIE: tail(<list>)

+ IREEA: list,

BNk

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() iIR[EIFIZRHE—TTHR.
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B head(<list>)
- R[EIEE: 5EFIRANTELEEMER,
ANl

nebula> WITH [NULL, 4923, 'abc', 521, 487] AS ids \
RETURN head(ids);

ST —— +
| head(ids) |
T — +
| _NULL__ |
ST —— +
LAST()

last() ;B EIFIRMRE— TR,

BE: last(<list>)

- BERE: 5RFIRNITRERAER,
BNk

nebula> WITH [NULL, 4923, 'abc', 521, 487] AS ids \
RETURN last(ids);

T +
| last(ids) |
T — +
| 487 |
ST —— +

REDUCE()

4.4.6 JIFZHEL

reduce() BREXE N ATFFIRPHTE, ARMNRMBPNLFERREM, RERETEER, ZRHBEEHATETIRFHNE M tHEe, e L
TREXHMBMBH LSRR, BHRNERFETRMBP. XPRBEMTRENIES (40 Lisp F Scala) #89 fold ¢ reduce Fi%.

\I,’:enCypher RAM

£ openCypher #1, reduce() EREUEBEN . nGQL AT Cypher 7 TLEIR reduce() ERI%L,

3B reduce(<accumulator> = <initial>, <variable> IN <list> | <expression>)

+ accumulator : TEIBATIRNFERMLER,

initial : 79 accumulator 3RIEFIIAENRIANKE,

variable : AFIRSIN—NEE, RECEATIRPHIBITE.

list © FURFIRTIAT,

expression | ZFATIEX RPN ENTRIEIT R, FHFLERRIMNE accunulator o

IREZEE: BURTIREMNSE, URFRAXHIEN.
il

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 JIEHE

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 — +

JR4 nGQL IEAIEH
KEYS()
keys() BE—1FIR, BEFHFREANR. UNAERLE.
A keys({vertex | edge})
- IR[EIZEL: list,
il

nebula> LOOKUP ON player \
WHERE player.age > 45\
YIELD keys(vertex);

| ["age", "name"] |
| ["age", "name"] |

LABELS()
labels() iIR[E] B9 Tag FlR.
EE: labels(verte)

- IR[EIZEL: list,
il

nebula> FETCH PROP ON * "player1l01", "playerl02", "team204" \
YIELD labels(vertex);
+--

| ["player"] |
| ["player"] |
| ["tean"] |
+--

openCypher #7515 6)iE A
KEYS()

keys() REI—1M5IR, SEFREHRANR. UHRSFIEREM.
I keys(<vertex_or_edge>)

< IREEE: list,

il

nebula> MATCH (v:player{name:"Tim Duncan"})-[e]->() \
RETURN keys(e);

oo

| keys(e) \

| ["end_year", "start_year"] |
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4.4.6 JIFZHEL

| ["degree"]
| ["degree"] |

LABELS)()
labels() iREI=AY Tag 5o
JBIE:  labels(<vertex>)
< IREEE: list,

LR

nebula> MATCH (v)-[e:serve]->() \
WHERE id(v)=="player100" \
RETURN Llabels(v);

NODES()
nodes() IREIRFEFFABERNTIR, BF= ID. Tag. BIEME,
WA nodes(<path>)
< IREHEA: 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 BB R HFIE X RHITIR,
£ relationships(<path>)

- REIER: list
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: 2024598148
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4.4.7 RAVLH L
T8 NebulaGraph Sz 3R BY ARG R 28

toBoolean()
toBoolean() EF R RIELEAIRo
iB7%: toBoolean(<value>)
+ R[EIZEE: bool,
il

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 FIFREIR T = o
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 SRR IUBRIR N FRBEE,
B toString(<value>)

- IREEEY: string,

N
nebula> RETURN toString(9669) AS int2str, toString(null) AS null2str;
Srommmomees e +
| int2str | null2str |
Soooooooos frocoooccoos +
| "9669" | __NULL__ |
Srommmomees e +
tointeger()

tolnteger() K ¥ S S FRT R RIR NI,
JB7%: tolnteger(<value>)

- IR[EIZEE: int,
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4.4.7 REUEEHEREL

Nk
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() HFIRFIEAERNES,
WA toSet(<value>)

< REIZEE: seto

Pl

nebula> RETURN toSet(list[1,2,3,1,2]) AS List2set;

hash()

hash() REIZSHHIREE, HSHIURRT. FRHE. JIR. RE. NULL FXENE, SEHEERNIXLELBNRER,
hash() BRIEREF MurmurHash2 &%, #F (seed) 79 oxc70f6907UL » FAF AILATE hEEEEFERE,

£ Java HR9IEAA LW T:
MurmurHash2.hash64("to_be_hashed".getBytes(),"to_be_hashed".getBytes|().length, 0xc70f6907)

JB7%: hash(sstring>)

+ IRERER: int,

BNk

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 — +

REEH: 2024598148
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https://github.com/vesoft-inc/nebula/blob/master/src/common/base/MurmurHash2.h
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4.4.8 F A

4.4.8 A AL

A48 NebulaGraph 2R RIAT R %L

CASE
CASE AN AR RIIEES. # openCypher —#F, nGQLIRMFMAZINAY cAsE RiAT: ERFZAMERAN.

CASE RIXRKBHFFE RN, HEBRE—MFUHRELEBESEN, RAERELER, NRERNHBEMAEM, H@Ed et FAOREIER, NREE
ELSE FAIBARHEEMEME, NRE NLL o

SIS
- iEE

CASE <comparer>
WHEN <value> THEN <result>

[WHEN ...]
[ELSE <default>]
END

&Jtion

CASE RIATN—EEF N0 452,

B BieA
comparer BF5 value #THBRHIBEREFTURER.
value 0 comparer FATLLIR, WNSRILED, MHRBILFR M.
result Y15 value ITER comparer , MER[ENZ result o
default WMREBFMLE, WRENZ default o

-

nebula> RETURN \
CASE 2+3 \
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 A

CASE
WHEN <condition> THEN <result>
TWHEN ...]
[ELSE <default>]
END
S8 WA
condition YR condition 9 true, RRHTEULEM
result condition 79 true, MER[ENLE result o
default NREERMIE, MIREIZ default o
- 5l

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)
ATERZAEEEATERLRX, ARPRETRENNER. B2 TR6:

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 ——— +

THIEZ AN UREH KT 35 Bt ves . BREFWMEER, FE077 36 BIHEIARZ oo
XEBERANEIEER T BRA IR (ASE FRAI, ELRITRRZ $5.player.age F $$.player.age > 35, HEFHFT 36 BY:
- $S.player.age 9B T 36 , FUIBAEEA int,

+ $$.player.age > 35 BY{EAI true , #XIESEYH boolean,

XSRS R ALES, ARERM, BEIhRE Noo

coalesce()

coalesce() REIFFIERARFE —MIETTE,
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4.4.8 FAFFREAEE

iB7E: coalesce(<expression_1>[,<expression_2>...])
- REIRE: 5ETEREEER,
il

nebula> RETURN coalesce(null,[1,2,3]) as result;

focomccces +
| result |
p R E— +
| _NULL__ |
fomcomcoces +
RIGEH: 2024598148
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4.4.9 TEIH AL

4.4.9 15 1R AL
1BIRIR L RIR (] true BY, false , @& AT WHERE FA)H,

NebulaGraph ZHFLA IR E,

KR A

exists() NSHEENRBMER. LHIRFPFE, WiRE] true , BNLRME] false o

any() INSEEMIBEER FHIRPNEL— PR, MRE true , FNIRE false o
all() MREEIBHERTFIRTNE MR, WEE true , TNERME falseo
none() MREERIBRRER FHIRFHERM—PTER, MRE] true , FNLEE false o
single() MREERIBDERFFIRFHE——DTE, WERE true , FNRME false o

e

WRFIRAT, HEFIRPWFAETRBAT, MRE NULL

g.npatibility

£ openCypher FREX T EE exists() , EM L PDREKF T RIETI,

%

<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:

=&EEH: 2024698148
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4.4.10 geo %L

geo AT ERMMIEZE] (GEOGRAPHY) #BXEAE AT EAITIRIE,

KT thIE = EEUREL R G RIESR o
BN
ERIZR 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— RIS,

R[E 5% NB WKT FF R TR 2 GEOGRAPHY,
IR[EIfE NHY GEOGRAPHY By WKT FHF &3l

A& 25 GEOGRAPHY R iR Bl NHI GEOGRAPHY 9T 10
IR [E]% N\BJ GEOGRAPHY 2&EHE %,

IR[EE NBIF GEOGRAPHY BEH X &,

iR[E geography_1 &£ B E geography_ 2, #1& geography_2 F1
RENITF geography_1 MBI, iR[E] True,

iR[E] geography 2 &£ EE geography_1, #1F geography_ 1/
RENLT geography_2 7MEBRY, iR[E] Trueo

R geography_1 HE/LDH —1 R 5 geography_2 FH— PR HER
NFRET distance B8 (LUKIER(L) IBEMEER, MIRE True,

R[EIFENHEZ GEOGRAPHY Z[BJMVSRFEEEE (LUKREAD)
IR[EE & 5 GEOGRAPHY B9 IDo

IR[EIE & & N\BY GEOGRAPHY B9 S2 27t ID K%k,

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

REEH: 2024598148
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4.5 JEHEIER

4.5 EifiEH]

4.5.1 NebulaGraph 2 1f)1E Ay it

X748 NebulaGraph BB EREON X RELETNER TR

:b,f%

NebulaGraph B SN REE. ST UE 0 XEMIE (Tag) ; EXRBBEBRNE—MNMIEE (Edge Type) o IREE N mAZRE LK
RSB ; BT GO I RAERINME . EEEE, FJLUBTIEE RS iarRERREEAIEE,. BEZEL, BEEL

Hlll'

o

ELIEOPIES

NebulaGraph MZOE BRI DA

FETCH PROP ON F0 LOOKUP ON BB Z R FEIAVEIEZIE; 0 F mATcH B TFES ZMZ BB EIEIE; FIND PATH F1 GET SUBGRAPH B FEISKIERIER R E19H]
FEZEN; sHow BT REEIREN TEIRE S

FE R 5
FETCH PROP ON
% BTREUEE AsiiumE .
2. BXMEMKARID A ID, HERMEREM,
BiEA:
- BEIBERTIBH 1D,
WERIEE R LA B AR R SN AL,
« £ YIELD FAiEEREBE .
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, BFER °

LOOKUP ON

% BFETRIIERRHAID.

-168/760 - 2023 Vesoft Inc.



= RIEBMEER AL 1D,
BiRA:
© WEBISE R BMIRE SinZEE,
- {EH/ VIELD FEEERER 1D,

ENLIR
LOOKUP ON player WHERE player.name == "Tony Parker" YIELD id(vertex);
\ \
\ \
\ - EEEEIEM VID
\

e SRR MREMYE name BIE

o IRIBSEY TAG player &if

B%: BTFETUENSSTERRN, RRELEEER. UHEFRANER. AMEEEHAE. WHNER, HR%.

5. ERNEER, LIRS RHAR. BROBARE.

BiRA:
- g5 ($7F0 $$ ) FREIRCIE = e BAR=BIE M, %0 YIELD $7.player.name o

4.5.1 NebulaGraph & Ak

5/ properties($h) F properties(ss) IR MECIARHBMRHFIERENE, HETRHTIEERMES, KEOISENEME, FI90 viEwD

properties($").name o

- &5 src(edge) F dst(edge) SRIRENAAIFCIA R BEFF= 1D, B0 YIELD src(edge) o

)
GO 3 STEPS FROM "player102" OVER follow YIELD dst(edge);
----- oo ==dboonaoos Atecee B e
\
|

% BFRITERN CLREEA.
5 SRMEEALERNER, iNIWHREEEANSLHNAS,
BEEA:
MATCH i&46)3 % OpenCypher F9iEi%, BERE—LEER:
- E/ = RIXBEH|BTHAE =, BI%0 WHERE player.name == "Tony Parker” o
- SIFASMENR, FEIEESRMRE, 90 VIELD player.nane
« FAHE WHERE id(v) == "player100" iBi%o
+ WATEEF RETURN FAJHEEIREIHNE R

NN

- 169/760 -
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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;

EEER, BER 0

FIND PATH

% BTFEesENER-NBERRZENRERE, SETIRREFHNRILNEENER.
R EER TR ZENFIERRZ.

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, BFER °
GET SUBGRAPH

B REGERBERMNEN—32; TFERNSMENEL.

8. HMENEBEMRFEXIINIEEER, HIMRRENANMZMETE, SERRNENXIENZBIMLE,
REA: UAFER VIEL FAEEEREIS .
il

GET SUBGRAPH 5 STEPS FROM "player101" YIELD VERTICES AS nodes, EDGES AS relationships;

S M "player101" FFoaH& $emmosssoames REFAANR. &
hememomeooooooooo. RER 5 HHRER
BLER, 2R B

-170/760 - 2023 Vesoft Inc.



SHOwW

4.5.1 NebulaGraph & Ak

SHOW AT ERTREEIEENTHREREE, MARRTRIEFHEREEPNEGEIEAS. XXEOEEATEOLIEENSWNEE, L
BUEHNETE. /78, BEE, K515

=)

HAHER

NebulaGraph HZEITEARMUAESHER, ULMEEXZHEM,

EGEQPNFIAFEANER, FEARERKELNR, HEA
Bo HEEN

NN

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

o

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
BRARINFHE.
B HHEIATHEE AN,

BTEEETENEIZIE.

EREE Tag/Edge type IR AFEE,

£/R Graph. Storage. Meta [RESEHE
Bl lRAER.

ERFEERINEIRTS, UEREEER
SI=EMIN.

HI|t HRTEZ=EARIFRE Tag 1 Edge type
(BERMY) MER5l.

BTEZEPEESAHFMEDAES.
ERAESLARNABER.

BTABRRER.
ETRIENETE,

BB sTATS (RIERNBE =BS5S
B

ERHrIE=EIRNAIFE Tag/Edge type,
ETAPER.

ETFRERIEES.

BERIE ID #HITEE,

EE LT Session FIEFEHRITHEIRERE
o

BRHa Meta E£8¥1 leader 5 8.

FRET—IFER, BRET—NFEIEDER §- 5IBRERN7
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| "player102" |
| "player125" |
| "player100" |

4.5.1 NebulaGraph & At

EEF | {OEATF nGQL, &M T OpenCypher 154, BIFREETE MATCH BAHRERAEER. NRFERA MATCH BO#HITESEM, RILIER

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 [EEAKIE
+ nGQLBALA

REEH: 2024598148
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https://www.siwei.io/ngql-tutorial/

4.5.2 MATCH

4.5.2 MATCH

ATCH B METER (Pattern) TECHUIEZINEE, EEEEN—PHZMER, A NebulaGraph i SR ITERIERIE. ERREITERN
iEE, APTILER RETURN FaEERNLRIREL,

EARXH, HIBEREN BOMIR RS SKIE R MATCH iBARIER,

%
NATCH BB AARIR T HMEIFER (00 1 Lookup ) BARIEMN. EHTERR, WATHIEOEMNREEER , RERERAUEEH
o, EOFEEER,

MATCH AR R ACEE N T -
MATCH <pattern> [<clause_1>] RETURN <output> [<clause_2>];

+ pattern . WATCH IBAXFFRAE—PHZMER, ZMRRAZBAESCES () 53R HIA (a)-[1->(b),(c)-[1->(d) - Pattern FIIFMBERIES N

o

* clause_1 : 25 WHERE. WITH. UNWIND . OPTIONAL MATCH ¥4, tRAJLAfERR MATCH fERF4,
+ output : EXBEROFHERNTIREIR. AILUGER As IRBTIRNFIE,.

* clause_2 : SZ#F ORDER BY . LIMIT FHlo

- M 3.5.0 RASFFIE, WATCH BARIFERITE, BERERTARS I REDERENER FABHER R, FHZiihRAH, MATCH IBAERELER
THRERIAERITEIRNEFTEMEA LT FREEHEREE,
- M 3.0.0 [RAFFA, AT XFIARE Tag WENE, REIBMRURFIMETE Tag Ao BIM RETURN <E48>. <BiE2> BN RETURN <B 84> <Tagd> <BIER> o

i AU

- REBRATERAE, BAXTRESHEENETR, FENREHT2REENRNERE, JRsSHERERN, RAERIRE. BNER
BESIERERIETE Tag. HKEHZE, 90 MATCH (v:player) RETURN v.player.name AS Name iBAJHRAY v:player Fl v.player.name o

- A]7 Tag. Edgetype 3 Tag. Edgetype WENEIECIERS|, LIREZMEE. FId0, BFRILUA player Tag BIRRERS], & player Tag iy
name BHRIEERS|, BXRSINEARIRED, ESN o

- Bl MATCH BB+ &0 R &L,

fi A

JUAGY
BRANE—ESHERABEXEERXTRAPHIR. B9 (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

ILAE TAG

gﬁﬁﬁtﬁ@&

7 NebulaGraph 3.0.0 Z &, [LAD Tag BIRTIER Tag ZBER5|IHE Tag WENMEBMERS|, BN, BRLEETZ Tag 11T WATCH B8, M
NebulaGraph 3.0.0 78, [LE2 Tag ATLAARGIEEZRS|, BFEEMEMA LT REGALHERIE, M NebulaGraph 3.5.0 FF84, WATCH IBEIZIsERAM, £F
79 Tag 5% Tag OEANBECIEZRS|, REMFEA LT REGGHERE, BIATHIT WATCH B,

BRI ERBAEMAE <tag_name> FRER A Tag.

# CERLEZREFRFAE Tag A player B
nebula> MATCH (v:player) \
RETURN v;

¥
[ v \
o e +
\
\
\

("player102" :player{age: 33, name: "LaMarcus Aldridge"}) |
("player106" :player{age: 25, name: "Kyle Anderson"})
("player115" :player{age: 40, name: "Kobe Bryant"}) |

FENEMEZ N Tagiim, JUAREXES () »

# RS name BIEA age BMH Tag actor,

nebula> CREATE TAG actor (name string, age int);

# #&A Tag actor E= player100,

nebula> INSERT VERTEX actor(name, age) VALUES "player100":("Tim Duncan", 42);
# USAg Tag 9 player # actor AI=.

nebula> MATCH (v:player:actor) \

RETURN v;
S S S S +
[ v |
fhmoccccccccccccoooooonnonanooooooooocooesssoscoooooooccoEcEEEEEEee s sooooooooooooosoos +
| ("player100" :actor{age: 42, name: "Tim Duncan"} :player{age: 42, name: "Tim Duncan"}) |
S S S S +

DL s A
PP A LUE Tag B9GMIA {<prop_name>: <prop_value>} RNEINH RAYE 4o

# (EAEM name $EFRICERRAY S,
nebula> MATCH (v:player{name:"Tim Duncan"}) \

RETURN v;
fromoosoocoosoosossoosoonoonooesooE o e s Ce e o s S saaoa s +
[ v \
e e +
| ("player100" :player{age: 42, name: "Tim Duncan"}) |
fromoosoocoosoosossoosoonoonooesooE o e s Ce e o s S saaoa s +

{5578 WHERE FE)t AT LASE IR R AO4R(F -
# THRAEEN player, BFA Tim Duncan K=,
nebula> MATCH (v:player) \

WHERE v.player.name == "Tim Duncan" \

RETURN v;

R et +
[ v \
fmcmmmosooccccessssssaoonosoooocEeascemos S s o moooanoos +
| ("player100" :player{age: 42, name: "Tim Duncan"}) |
R et +

\I,’:enCypher RAM

£ openCypher 9 H, = BHEFETER, EnGQLHF, =ZHEFCER, - EMETER.

/3 WHERE FB) B 1% ILED m BV B 1o

# ICEREMAREZT Tim Duncan 9.

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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4.5.2 MATCH

| ("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 +
UL, ID

RPETUERAR ID BLRR, id) REA RS 1D,

# B ID 9 “playerl0l” W=, G :ID 23M—) .
nebula> MATCH (v) \

WHERE id(v) == 'playerl0l' \

RETURN v;

EILEZ SR 1D, FTLUR WHERE id(v) IN [vid_list] B¢ WHERE id(v) IN {vid_list}o

# THS Tim Duncan’ EIAEEMS, HEXLESM ID HA2 ‘playerl0l’ 3¢ “playerl02’s
nebula> MATCH (v:player { name: 'Tim Duncan' })--(v2) \
WHERE id(v2) IN ["player101", "player102"] \
RETURN v2;
e +
| v2 \

| ("player101" :player{age: 36, name: "Tony Parker"}) |
| ("player101" :player{age: 36, name: "Tony Parker"})
| ("player102" :player{age: 33, name: "LaMarcus Aldridge"}) |

# &4 ID 9 player100 #1 playerl0l MR, #HE[E name B,
nebula> MATCH (v) WHERE id(v) IN {"player100", "player101"} \
RETURN v.player.name AS name;

fommmmmemmenees +
| name |
{oooocooooooosco +
| "Tony Parker" |
| "Tim Duncan" |
S +
UALREEESIDEY

BFRILUER -- §SRRMN SR, HILEXEDERNR.

gﬁﬁ&ﬂiﬁ@fi

EnGQL1xH, -- FSAFITAERE, MnGQL2xiE, -- FSRRLBHNG, FEATIRE.

# name BMMER Tim Duncan BI=A v, 5 v HEENRA v2, TR v2 FHREIHE name EBI4E.
nebula> MATCH (v:player{name:"Tim Duncan"})--(v2:player) \
RETURN v2.player.name AS Name;

e +

| Name |

Srmmmmossoocccossssssog +
"Manu Ginobi

\ |
| "Manu Ginobili" |
| "Dejounte Murray" |

P RILIE -- 155 L1810 < 50 > FF S8R M,

#°-->" RTUM v FHEE, A v MFR v RRZBHD, WFR v2 RRBAL.
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 +

MRFEHFIETBITR, AILUERA 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

fE.

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;

R e L e TP +

| Name |

Smommossooccecssssssog +

| "Manu GinobiLi" |

| "Manu Ginobili" |

| "Spurs" |

\ I

"Dejounte Murray"

MRFEY REN, JLUEMES R,

# 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, JUERESHRTANERE,

# &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" |

BEEERM R FAER T . BRAIUEREEXEEHERE.

# IREBRE p, HERXA name BMEMEN Tim Duncan KIS v EMEMEHIE v2, REIFIEHTAELENRE.
nebula> MATCH p=(v:player{name:"Tim Duncan"})-->(v2) \

RETURN p;
e +
Ip \
e +
| <("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"})> |
e +

genCypher RAM

EnGQLH, e FFSRTIBM rank, 7E 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}]
e +

Tt EDGE TYPE

Mm—#, APAILA <edge_type> RNEHH Edge type, fIE0 -[e:follow]- o

E)EHEZ!S%%‘TE

£ NebulaGraph 3.0.0 Z#i, ILAD Edge Type HIFT1R2 Edge Type ZEEXMMNEMNERS|, T, AR FTEET Edge Type 1T match B8, M
NebulaGraph 3.0.0 74, ITEZ Edge Type A ARBIERS|, BREMEA LT REMELERNE, HEXTIEEIANSE. M NebulaGraph 3.5.0 7
&, T H/ Edge Type QIR IHEMEMA LinT FREVGIELERIE, BNEIMER watch B4 AT,

# PCECPAA edge type A follow 9,
nebula> MATCH ()-[e:follow]->() \
RETURN e;

:follow "player102"->"player100" @0 {degree: 75}] |
:follow "player102"->"player101" @0 {degree: 75}] |
:follow "player129"->"player116" @0 {degree: 90}] |

FAFP AL {<prop_name>: <prop_value>} RNEINA Edge type BIEME, 140 [e:follow{likeness:95}] o

# PCEC name /BMEA Tim Duncan MIERIAS, degree BIEH 95 BUM, RELAMVEIE.
nebula> MATCH (v:player{name:"Tim Duncan"})-[e:follow{degree:95}]->(v2) \

RETURN e;
e +
| e \
S S +
| [:follow "player100"->"player101" @0 {degree: 95}] |
| [:follow "player100"->"player125" @0 {degree: 95}]
S S S S S S S S +

/3 WHERE FB) ELIZILECINAYE 1.

# CEREPESET 90 K.

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 \
e o e e +
\
\
\
\

[: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 %21~ EDGE TYPE
/A | ATLAILEE 2™ Edge type, ffl#0 [e:follow|:serve] » 55— Edge type BIFNERXES () FuI&EE, 54 Edge type IV ES A LIEE, fl

4l [e:follow|serve] o

# PTEZ name MR Tim Duncan BIEE24AsR, edge type # follow #1 serve B9A, RELAKIEIE.
nebula> MATCH (v:player{name:"Tim Duncan"})-[e:follow|:serve]->(v2) \

RETURN e;
S BB . +
| e \
e +
| [:follow "player100"->"player101" @0 {degree: 95}]
| [:follow "player100"->"player125" @0 {degree: 95}] |
| [:serve "player100"->"team204" @0 {end_year: 2016, start_year: 1997}] |
e +

BRAELY REN, LEREFNSFRIL,
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# PCAg name /EME Tim Duncan HIREIAS, edge type 79 serve UM, R[CICHAmANL AR,
nebula> MATCH (v:player{name:"Tim Duncan"})-[]->(v2)<-[e:serve]-(v3) \
RETURN v2, v3;

+
| v2 | v3 |
R e L e T R e e e 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"}) |

VCREE KR 1E
AR AIUEER R ER (<edge_type>*<hop> ILEEREKERR, hop AlE—NEHEEEK,

# PCfg name /EMEA Tim Duncan BIERIAS, edge type 71 follow BHEKH 2 MiA, REILSEIE.
nebula> MATCH p=(v:player{name:"Tim Duncan"})-[e:follow*2]->(v2) \
RETURN DISTINCT v2 AS Friends;

flmccmoosooocceessssssoononooooceses s e s s oo se oo aasaans s +
| Friends |
F o e e e +
| ("player100" :player{age: 42, name: "Tim Duncan"}) |
| ("player125" :player{age: 41, name: "Manu Ginobili"}) |
| ("player102" :player{age: 33, name: "LaMarcus Aldridge"}) |
F o e e e +

R hop 90, RASILEIREZE RIS,

# PUEZ name /B4 Tim Duncan MYEESAS, EKF 0 B9, REMIRIZICERZR LAEIAR.
nebula> MATCH (v:player{name:"Tim Duncan"}) -[*0]-> (v2) \

RETURN v2;
e +
| v2 \
S mmmEE oo C oSS E S S S S E S mE S TS CCECC e E e C e S oSS S o DT oo +
| ("player100" :player{age: 42, name: "Tim Duncan"}) |
e +

e

TEX LAY S BRA#HITIE ISR, 03T -[e:follow2]-> AT e HITTIE, HEAIH e FERREFUUMNBIEXDE, ME—EELFLNFIER, FHln:
UTEERILIEITERRAREIRE, EA e B— IR, &E .degree HIEM.

nebula> MATCH p=(v:player{name:"Tim Duncan"})-[e:follow*2]->(v2) \
WHERE e.degree > 1 \
RETURN DISTINCT v2 AS Friends;

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—W, XRFRENZRIANE—BEBEIETIEHTEA:

nebula> MATCH p=(v:player{name:"Tim Duncan"})-[e:follow*2]->(v2) \
WHERE e[0].degree > 98 \
RETURN DISTINCT v2 AS Friends;

VERCAE A

FRBILUIERE A ER <edge_type>*[minHop. .maxtop] [LEE LK EETR,

&Tjtion

WMRFKIEE naxhop AIRERSH graph fRSS OOM, FEERITIZH L,

2 BiEA
minHop AR, RTERENRIMKE. nindop HFE—MEREEH, RINMEN L
maxHop AR, RAEENRAKE. naxtop BB —MIERELHR, BRIMENTH K.
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YNERKRISTE minHop A maxHop , {NIRE T :<edge_type>* , W _FEHEZRFEAIAE, BN minHop 79 1, maxHop NTEFH Ko

# PCAg name EMEA Tim Duncan HIERIAS, edge type 7 follow HUA, E[EIL RAVEIE.
nebula> MATCH p=(v:player{name:"Tim Duncan"})-[e:follow*]->(v2) \
RETURN v2 AS Friends;

S S +
| Friends |

F o e e e +

| ("player125" :player{age: 41, name: "Manu Ginobili"}) |

| ("player101" :player{age: 36, name: "Tony Parker"})

# PCEC name /@M Tim Duncan HIERAS, edge type 79 follow BRETE 1 B 3 SCENMA, REIZSHEIE.

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

F o e e e +
| Friends |
S S +
| ("player101" :player{age: 36, name: "Tony Parker"}) |
| ("player125" :player{age: 41, name: "Manu Ginobili"}) |
| ("player100" :player{age: 42, name: "Tim Duncan"}) |
# PCEC name /M Tim Duncan BIRRASE, edge type 9 follow BREARTEHT 1 WA, REL SR,

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

e +
| Friends |
S S S e +
| ("player125" :player{age: 41, name: "Manu Ginobili"}) |
| ("player101" :player{age: 36, name: "Tony Parker"}) |
| ("player100" :player{age: 42, name: "Tim Duncan"}) |

B EILUER DISTINGT X BFREEELER,

# [TEZ name BMEA Tim Duncan RIEZEASR, edge type A follow BKETE 1 2 3 SEEAMY, REREE S EREMNE SR,
nebula> MATCH p=(v:player{name:"Tim Duncan"})-[e:follow*1..3]->(v2:player) \
RETURN DISTINCT v2 AS Friends, count(v2);

F o e e e e R ittt +
| Friends | count(v2) |
S S S +
| ("player102" :player{age: 33, name: "LaMarcus Aldridge"}) | 1 |
| ("player100" :player{age: 42, name: "Tim Duncan"}) | 4 |
| ("player101" :player{age: 36, name: "Tony Parker"}) | 3 |
| ("player125" :player{age: 41, name: "Manu Ginobili"}) | 3 |
e feccocscccos +

WNER minHop 79 0, RAKLCEREE LIRS, B0, 5L RGIEL, TENRGHEE nintop 790, LAY, EART "Tin duncan" KRB EEZAVEEIR
=, PTLEEEREFIITHA S5, WELENMREINERPZIT—R,
# PCEC name BN Tim Duncan BIRRHA=, edge type 79 follow BRKETE 1 ¥ 3 SBERMA, RERAE § SR ENL KR,

nebula> MATCH p=(v:player{name:"Tim Duncan"})-[e:follow*0..3]->(v2:player) \
RETURN DISTINCT v2 AS Friends, count(v2);

F o e +
| Friends |
+ c== --- +
| ("player102" :p : "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 |
L N S - +

e

LERAPERLTE e TREEKFIETKEBEZE, HIH0 -[e:follow0..3]-> , FAEFFEEMEXF5IA o I, FZFUTIED:

nebula> MATCH (v:player)-[e:Llike*1..3]->(n) \
WHERE (n)-[e*1..4]->(:player) \
RETURN v;

ILfiiZ > EDGE TYPE HUZ5 K12
BRI UETKFEEKERPIEEZ 1 Edge type. hop « mintop FI maxHop 3FFRE Edge type EE.

# PTEZ name BMA Tim Duncan MIEZHASR, edge type A3 follow 1 serve, BEKA 2 W9il, RELREIE,
nebula> MATCH p=(v:player{name:"Tim Duncan"})-[e:follow|serve*2]->(v2) \
RETURN DISTINCT v2;
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| ("team204" :team{name: "Spurs"})

| ("player100" :player{age: 42, name: "Tim Duncan"})

| ("team215" :team{name: "Hornets"})

| ("player125" :player{age: 41, name: "Manu Ginobili"})

| ("player102" :player{age: 33, name: "LaMarcus Aldridge"}) |
F o e e e +

[IRE RN
RPAUAREGES () ARE MR,

nebula> CREATE TAG INDEX IF NOT EXISTS team_index ON team(name(20));

nebula> REBUILD TAG INDEX team_index;

nebula> MATCH (vl:player{name:"Tim Duncan"}), (v2:team{name:"Spurs"}) \
RETURN v1,v2;

TSRS T +
| vi | v2 |
S S S S S N S S S S +
| ("player100" :player{age: 42, name: "Tim Duncan"}) | ("team204" :team{name: "Spurs"})

T T +

VCFD R B 12
FFP A LUfEF allShortestPaths IR[EIFCYA s & B 45 s AYFR B RIEER R0

nebula> MATCH p = allShortestPaths((a:player{name:"Tim Duncan"})-[e*..5]-(b:player{name:"Tony Parker"})) \

RETURN p;

B et et +
[p \
+ cocosccssass B T T T +
| <("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"})> |
e +
FFRILUBER shortestPath REIE2IA R 2 IR RER—ZRIERZ.

nebula> MATCH p = shortestPath((a:player{name:"Tim Duncan"})-[e*..5]-(b:player{name:"Tony Parker"})) \

RETURN p;
sl A i B D i A .S +
[p \
T T +
| <("player100" :player{age: 42, name: "Tim Duncan"})<-[:follow@0 {degree: 95}]-("player101" :player{age: 36, name: "Tony Parker"})> |
T B S B i O ki - A +

ZMATCH: %

FRBMENERREHIHER R, FILUERS it , SREEXTEILERTT.

nebula> MATCH (m)-[]->(n) WHERE id(m)=="player100" \
MATCH (n)-[]->(l) WHERE id(n)=="player125" \
RETURN id(m),id(n),id(L);
+

fromcoscoccooso T e +
| id(m) | id(n) [ id(l)
T — Mhoccosacoooood S +
| "player100" | "player125" | "team204"

| "player100" | "player125" | "player100"
T — R — - +

OPTIONAL MATCHIZ

SROPTIONAL MATCH,

&;ﬁtion

NebulaGraph 3.6.0 F vATCH IBAIRYIEBER R R S BREI T ML EXEREERE =AY, MEINFER 60, LooKUP, | F1 FETCH ZE3REE(L MATCH -

4.5.2 MATCH

REEH: 2024598148

- 180/760 -

2023 Vesoft Inc.



4.5.3 OPTIONAL MATCH

4.5.3 OPTIONAL MATCH

&Tjtion

B #i OPTIONAL MATCH /9 Beta Ih&E, E4mIeERBE —EMMIAE,
OPTIONAL MATCH XB% 5 MATCH IBE)—RCHER, 1E WTCH BAMELEMAREGPIER, MRLEEHPIMAER, FRZAYFRE] NLL

openCypher 3z

ASREER T nGQL H18Y openCypher Ao

{5 FRI B
OPTIONAL MATCH FAJFE Az 15 M WHERE FE]o

N/
MATCH 35 FREE A3 OPTIONAL MATCH RORMIENTR :

# 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 +

TMfER % WATCH , AR OPTIONAL MATCH BY, SiR[EENSELITAAYIT, RAWT:

# 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: 2024598148
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4.5.4 LOOKUP
LoOKUP HRAEZRS iBH 2R, B RILAREA Lookup SEIRUATINAE:
- HRYE wHERE F A TRAF EHUE.
- B Tag I WRIEE Tag FAA R IDo
- @id Edge type FIHiN: HZRIGE Edge type BWEFEAHNEEIASR. B rank,

© ST EEIETE Tag WA BUE THEE Edge type RIARYEE,

OpenCypher F%4E

IXIREER FRE nGQL.

TR

© R 2BHEHRKNERT. BAEMEEEFHRPERRS, FIFRBERERRSIMNILSRM.

38T Explain GRS EFIEIRERS,

4.5.4 LOOKUP

E,&Hﬁﬂs%@&

f£2.5.0 fRAE AT, WMRA Lok IFDETIEERMETHNZBIERERS, RAFRE, MA2EREERS.

BRI
EIR Lookup BEBEED—PRSIATA.

MRELEEEXNR. LHENE, CIEMRLIERSIGE » AREEREN.

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> | EEBHANTIESRM, BRI UL ESH/RIZERT AND # OR —EfEA. ¥EESR
* VIELD : EXFEREIMHL, ¥FESL o

* DISTINCT : RAWBEAR, BREIEXEENERSE.

< AS: IRERE.

* clause : SZ3F ORDER BY « LIMIT ¥4l
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4.5.4 LOOKUP

WHERE & 1] [ il
£ LOOKUP BRI {EFR WHERE FA), AZHFINTIRIE:
. §- *n o
s ERAEREIRD, FEHIFEETFOEEFERS, 40 taghane.propl > tagName.prop2 o
« AEZFEERAXHREFRALFEE AliasProp FRiE=.
+ A% XORIBERM,
o ASZIERR STARTS WITH Z IMNIERT RIR1E.
o REFERLIE rank() o
© REHEEE.

R A
R[] Tag 73 player B name JJ Tony Parker Y5,

# 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 & 22 3 30 WSHUE, FRE name 1 age EIE(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 /9 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 +

B Tag FH ATA RN R SHET Edge type 51 Hiil

MRFEET Tag FILFIBRSR, BT Edge type A, N Tag. Edge type @M LM ABEEL—PERS,
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4.5.4 LOOKUP

BlEN—> Tag player BEME nane Fl age , AT WAFAEEE Tag player R ID, Tag player « B name HEME age PHAMB— M EZLIERS,
« EHFTE Tag /3 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 7 follow BIFRBEIARIE 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);

# BIHPRERY follow i, ZEfUF 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
43t Tag /9 player BYH Edge type /9 follow BYiZ,

# 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 AT s Az,

BREEH: 2024598148
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4.5.5 GO

4.5.5GO
60 5= NebulaGraph BI¥iEEFAFMAEERERTBEHENED, o BOXRBHREEEE , BB R UES,

openCypher 71

FXIREER FRE 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. WMFEHBIEEBE, BIAMENF 1. SWRN A0, NebulaGraph FRIEFREMIA,
+ M TO N {STEP|STEPS} : I@F7 M-N BKRUIA, SNRMJyo, HHLERM 1 1488, Blco o 1o 2% 60 1 10 2 EAEFIAY,
+ <vertex_list> : FES MRS ID FIR,

+ <edge_type_list> : IR Edge type FlIRo

+ REVERSELY | BIDIRECT : BRIAER FEFRAIRE <vertex_List> BUHIA (IEM) , REVERSELY Ron/ M, BMQZEAIAL; BIDIRECT AWM, BMQERIEMAMKR
Mo P VIELD iR[E] <edge_type>._type FEEHIMTAS A, HIEHCHIER, fAARME,

* WHERE <conditions> : IEEIBMANIIESR M. AP UTERIER. B8R FiAER WHERE Fa), BaILIZES AD. OR. NOT . XOR —RCfFEM. FESMR

o

e

- JBH %1 Edge type BY, WHERE FAIB—LEPRE], IS0 SZHF WHERE edgel.propl > edge2.prop2 o
- GO IBAMITREBRAENS, ARBRIBTIEEZMMHITIR.

+ YIELD [DISTINCT] <return_list> : EXEEREIMEIH. <return_list> FRINER IBEIREIEE, HATSZHF src(edge) « dst(edge) «
type(edge) F, BARIZIFRER. #FSN

* SAMPLE <sample_Llist> : FIFELEREDTEUE, #BEEN o

+ <limit_by_Llist_clause> : FAFEBASETZLRFFHIEZE, #ESN o

* GROUP BY : RIEIEEEBMMERHHSH, FESN o DAREERRER VIED EXEEREINHH.
- ORDER BY : IEEMMBLERIHFFN, #ESR o

e

REREEHFANE, BHERNIFTZEERN.

« LIMIT [<offset>,] <number_rows>] : PRHMIHLERAIITEL FBEEN °

i AU

+ GO iEBIHAY wHERE FN YIELD FANBEESEMES | BRF( 50 F1 $$ )ZHERER properties($h) F properties($$) IEE RBIE M ; FRIKEN properties(edge) I8TE
BHEM. BESNR # o

- GO EFEBATNES I BFEWNER, TENZERLENR, #EREER | FRAT—1NTFENR, ANET—MNFEZEPER §- 5IRZER
H3E. FESR o

- HEHEMREEN, REIERERNLL

Yy RoR )
AR A AR AR A
YR EEENRNERESR, fOEs— > AFEME.

# 3R playerl02 FR/@BAfR.
nebula> GO FROM "player102" OVER serve YIELD dst(edge);

| "team203" |
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| "team204" |

EiTEEREN A A
7R BT REEERSANAER, fINET— " ARBRNAL.

# 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, FINENEE MBS 2 BEERHER SN,

# 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

;5 EEER R REIFEL.

# 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%£ "~ EDGE TYPE

R BERERXBENS MAERE T LIBETIRES MEdge TypeStM, MAILUETIRE * XEXFIARNIAZEE,

# EBAHZA Edge type,
nebula> GO FROM "player100" OVER follow, serve \
YIELD properties(edge).degree, properties(edge).start_year;
e e +
| properties(EDGE).degree | properties(EDGE).start_year |
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4.5.5 GO

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
= ERFERNERIEAEIERIEIE .

# 218 playerl00 FHATF 20 BIARARFXLEARRPAERAE,
nebula> GO FROM "player100" OVER follow \
YIELD src(edge) AS id | \
GO FROM $-.id OVER serve \
WHERE properties($*).age > 20 \
YIELD properties($").name AS Friend, properties($$).name AS Team;

Srooocooconooncoscooas +. oot
| Friend | Team |
. dm=conccocoscoces +
| "Tim Duncan" | "Spurs" |
| "Tim Duncan" | "Spurs" |
e +. —

# % WATCH Zifj5 E—1 60 TWEFERIEN.
nebula> MATCH (v)<-[e:follow]- (v2)-[e2:serve]->(v3) \
WHERE id(v) == 'player100' \
RETURN v2.player.name AS FriendOf, v3.team.name AS Team;

R e e T +. ---t
| Friendof | Team |
e +. —
| "Boris Diaw" | "Spurs" |
| "Boris Diaw" | "Jazz" |
| "Boris Diaw" | "Suns" |

] GROUP BY 441
s {EF GrRoup BY S4H, FASMER VIEL REIDHGNER,

# IRIEFIE 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 \
VIELD $-.dst AS dst, collect_set($-.src) AS src, collect($-.age) AS age;

+. S Sy R —— +
| dst | src | age
S S P —— +
| "player125" | {"player101"} | [41]

| "player100" | {"player125", "player101"} | [42, 42]

| "player102" | {"player101"} | [33]
S S P —— +

{# 1 ORDER BY il LIMIT /571 1% H 45 5

# DLEFIRBIIHERIVITR

nebula> $a = GO FROM "player100" OVER follow YIELD src(edge) AS src, dst(edge) AS dst; \
GO 2 STEPS FROM $a.dst OVER follow \
YIELD $a.src AS src, $a.dst, src(edge), dst(edge) \
| ORDER BY $-.src | OFFSET 1 LIMIT 2;

S — S T Proocoosoooooo +

| src | $a.dst | src(EDGE) | dst(EDGE)

fmcoosoosooses dhmcccccoooooos N dh==sooosooooos +

| "player100" | "player101" | "player100" | "player101"

-190/760 - 2023 Vesoft Inc.
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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" |

=G EH: 2024598148
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4.5.6 FETCH

4.5.6 FETCH

FETCH AT LURBEE R AR B 1E B,

openCypher 71

FXIREER FRE 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

* R LRIEZEFHIFE Tago

vid = 1Do

YIELD EXFERENELH, #5550 °
AS REHE.

T TAG RIUAHIE L
7E FETCH B PHERE Tag SREVH N =~ BB (E.

# JKEX Tag 9 player, B ID 4 playerl00 BImHURAIEIEE,
nebula> FETCH PROP ON player "player100" YIELD properties(vertex);

S +
| properties(VERTEX) |
S +
| {age: 42, name: "Tim Duncan"} |
S +

B 046 R
{558 VIELD FEIEEREIME .

# FKEX Tag 73 player, B ID J playerl00 HI=#i&E name HIEM(E,
nebula> FETCH PROP ON player "player100" \
YIELD properties(vertex).name AS name;

C S —— +
| name |
frocoososcoooses +
| "Tim Duncan" |
C S —— +

WIS R
EEEIM R ID KNS T RNBME, RZEARXES () 2R

# FKEX Tag 79 player, B ID 3 player10l, playerl02, playerl03 =P S#iEs0E4ME,

nebula> FETCH PROP ON player "player101", "player102", "player103" YIELD properties(vertex);
e —

| properties(VERTEX) |

S SR -

| {age: 33, name: "LaMarcus Aldridge"} |

| {age: 36, name: "Tony Parker"} |

| {age: 32, name: "Rudy Gay"} |

ETZA TAG KHUR B IEE

£ FETCH IBAIPIERE S Tag REVEM(E, Tag ZEIARNES () 7R
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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 +

R EILUTE FETCH IBAHRAE 21 Tag MZ 1 m.

# FKEX Tag 79 player 3¢ t1, B ID 9 playerl00, playerl03 AN =EURHEEE.
nebula> FETCH PROP ON player, t1 "player100", "player103" YIELD vertex AS v;

TEFTA VR KBS OB P
£ FETCH B AR ER - RN RIESEIFE 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> ...]

VIELD <output>;
S AR
edge_type Edge type &#F.
src_vid SR ID, TTIBAIEE R,
dst_vid BM= ID, RRUMES,
rank B rank. ANESE, BUAEN 0. AR, BRIS. Edge type # rank ATLAME—HE —Fi8,
YIELD EXFERERELH. HEESR Vi,

REGAR T B E

# 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
{8 VIELD FAIEEIREIME .

# FREUEHE player100 1 team204 YA serve BY start_year BMfE,
nebula> FETCH PROP ON serve "player100" -> "team204" \
YIELD properties(edge).start_year;
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4.5.6 FETCH

PRI A R
RS MAER (<src_vid> -> <dst_vid-[e<rank>] ) KENZ MANEME, RAZEMEGES () 2Ro

# 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}] |

HTF RANK KU M (H
MRBEZZIA, ©igm. BRSH Edge type #B48RE], BILUBEIERE rank SRENEMAILEEE.

# BATRRIRIEE. FFE rank B9%,
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);

# BRINEIE rank 9 0 #9IA.
nebula> FETCH PROP ON serve "player100" -> "team204" YIELD edge AS e;

e +
| e [
T T T T e +
| [:serve "player100"->"team204" @0 {end_year: 2016, start_year: 1997}] |
e +

# BIREX rank A 0 #9381, ETE FETCH BEPIRE ranko
nebula> FETCH PROP ON serve "player100" -> "team204"@l YIELD edge AS e;

e +
| e [
T T T T e +
| [:serve "player100"->"team204" @1 {end_year: 2017, start_year: 1998}] |
e +

HiBA)H R FETCH
& reTeH 5IRE nGQL £/ FERAR—MERIAR, F1a0f0 co —it,

# REIM playerl0l FFEAEY follow iAH9 degree fB. src(edge) FREUAMEEIAS ID, dst(edge) FREUAMERIS 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;

-t

oo

| properties(EDGE).degree |

BAEE LIS BE X ZEWREMIEI,

# 3REIM= playerl0l FFEAH) follow 9 degree {E. src(edge) SREUAMVKSHAsR ID, dst(edge) FREVIAKIBERIS= 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 \

VIELD properties(edge).degree;

1 S S +
| properties(EDGE).degree |
T — +
| 95 \
| 90 \
| 95 \
T — +

BZEAEONFE, BERESE0 (Fa4H)

REEH: 2024598148
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4.5.7 SHOW

4.5.7 SHOW
SHOW CHARSET
SHOW CHARSET 1B46) B/ RHAIF RIS,

Bala EIFERTEN utfs F utfembs o BRIAFRTEN utfs o NebulaGraph # 8 ufts THFMNFHER, FEIk utfs F utfembs BHFENH.
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 FRIER M.
Description FREWHA,
Default collation ERINHEREFRN,
MaxLen EFHE— N FHRRENRATF TR

A 2024598148
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4.5.7 SHOW

SHOW COLLATION
SHOW COLLATION B8] B/m HaiavHEF#IN,
B aia BAYHEFEFRNI ST utfs_bin A utf8mb4_bin o

« HFRFER utfs , FIAHEFEHNI utfs_bino

YFRFER utfembs , FRIAHEFEFINI utfanbs bin o

SHOW COLLATION;
il

nebula> SHOW COLLATION;

| Cottation | charset |
| utfs bin® | "utfs" |
B i)z
Collation HEFE A2 5o
Charset SHEFN XX FRER T,

REEH: 2024598148

-196/760 - 2023 Vesoft Inc.



4.5.7 SHOW

SHOW CREATE SPACE
SHOW CREATE SPACE iBH) 2/RIEE BT B EIZIB G,
BE=EMNESIFMER, HEBI 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 +

REEH: 2024598148
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4.5.7 SHOW

SHOW CREATE TAG/EDGE
SHOW CREATE TAG B2 RIETE Tag WERIER. Tag NEZIFMER, BB CREATE TAG,
SHOW CREATE EDGE iBA) E/1E7E Edge type EREE, Edge type WEZFMEE, 1S M 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 +

REEH: 2024598148
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SHOW HOSTS
SHOW HOSTS IBAIR AR REEHEE,
E

SHOW HOSTS [GRAPH | STORAGE | META];

BERH. K. leader. Sh. REFER, REREET

Graph. Storage. Meta RS ENIER.

4.5.7 SHOW

e

X FEAIFFD R NebulaGraph, $TRMTRSRHH<E, BHIEEPRETREES.

fromcoscoccooso froccooso A — frocccoocossooas S +
| Host | Port | Status | Leader count | Leader distribution
+. cchoccooas +. Pocccoooocccooo S S +
| "storaged0" | 9779 | "ONLINE" | 8 | "docs:5, basketballplayer:3"
| "storaged1" | 9779 | "ONLINE" | 9 | "basketballplayer:4, docs:5"
| "storaged2" | 9779 | "ONLINE" | 8 | "basketballplayer:3, docs:5"
+. cchoccooas +. Pocccoooocccooo S S +
nebula> SHOW HOSTS GRAP!
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" | "3.6.0"
| "graphdl" | 9669 | "ONLINE" | "GRAPH" | "3ba4lbd" | "3.6.0"
| "graphd2" | 9669 | "ONLINE" | "GRAPH" | "3ba4lbd" | "3.6.0"
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" | "3.6.0"
| "storagedl" | 9779 | "ONLINE" | "STORAGE" | "3ba4lbd" | "3.6.0"
| "storaged2" | 9779 | "ONLINE" | "STORAGE" | "3ba4lbd" | "3.6.0"
+ + +

______________________________ F—
Partition distribution | Version
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, N
"docs:5, basketballplayer:3" | "3.6.0"
"docs:5, basketballplayer:4" | "3.6.0"
"docs:5, basketballplayer:3" | "3.6.0"
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, N

\ |
+ + +
| "metad2" | 9559 | "ONLINE" | "META" | "3ba4lbd" | "3.6.0"
| "metad0" | 9559 | "ONLINE" | "META" | "3ba4lbd" | "3.6.0"
| "metadl" | 9559 | "ONLINE" | "META" | "3ba4ibd" | "3.6.0"
T S— —— T — C S— L —  — +
REEH: 2024598148
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4.5.7 SHOW

SHOW INDEX STATUS

SHOW INDEX STATUS IBAIRRERFRERS MRS, UWEREERRSIZEETH.
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

REEH: 2024598148
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4.5.7 SHOW

SHOW INDEXES
SHOW INDEXES IBE) AT AT K #iEIZS[B]NHIFRE Tag # Edge type (G3EEM) B9FE5I,
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"] |
+ +.

g,iﬁﬁzti@ﬁt

NebulaGraph 2.0.1 1,  SHOW TAG/EDGE INDEXES FBAJ{SIR[E] Names o

wmEEH: 2024598 14H
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4.5.7 SHOW

SHOW PARTS
SHoW PARTS IBAI 2 REIZEFIEE SR BB T FHNER.
i
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. L1:9779" | "

| 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— +

R[E1E RAER T

BH Lz
Partition ID EiES B9 Do
Leader SR ISRZAY Raft leader BIAHIER, BIEIP (RENEB) S5RSHO,
Peers DEMEMNFABERIZ (leader 5 follower) MER, BIEIP (BENEB) SRSHO,
Losts DREMEHLFRBLERSHEINERS, S IP (HENR) MRSHO.

&EEH: 2024598148
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4.5.7 SHOW

SHOW ROLES
SHoW ROLES IFA BRI AL AR NARER.
RIEERNAF AR, RENERBEMRTRE:
- MREINAFAHER 0, HEBSENZEZER Aonn , NRENZEZEIAMR co0 ZIMIFFERF AEiES.
- MBEERMNAF AGEBERIARNXZEZI8] 0BA . USER 3% GUEST , NiREIHSHAGES.
- IREINAFHEEENRIFZETE, WERERRER.
XTRBNFEEEN 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 +

REEH: 2024598148
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SHOW SNAPSHOTS
SHOW SNAPSHOTS 1B Z/RFRBIRERIE .
REBIERANIBES I EE R,
fa gk
RE o0 AERIAF (BN root) ZHEHIT 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

REEH: 2024598148
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4.5.7 SHOW

SHOW SPACES
SHOW SPACES iEA 2R IRFHIE =8,
WNEIBIEEZE], EEI CREATE SPACE,
B
SHOW SPACES;
alll

nebula> SHOW SPACES;

R L e LT +
| Name |
frosooosoosoooooosonoo +
| "docs"

| "basketballplayer" |
e +

&EEH: 2024598148
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4.5.7 SHOW

SHOW STATS
SHOW STATS iEH) BRERIL—/X SUBMIT JoB STATS fEML N EMEZ EILIHE R
B=REFIHEEES:

. AHBH

- BB

- 51 Tag REEHOSH B

- 5 Edge type XBLHONE

\ﬁrning

SHOW STATS IR[EIM A 2GR, EAREIMNEIESEIFE—X SUBMIT JOB STATS fEVUREEREIE, ROMEIERIAEE S 1T THASUR, 2T HsUREE
TRNAT Compaction I FRIERHBRFHFRRNNG ITo

FlEzS e

EEEEERITHEEEZEHHIT SUBNIT J0B STATS » IFIEIFEI SUBMIT JOB STATS,

‘&Tﬂion

SHOW STATS HYZE REUATF ExfE— /R HATHY SUBMIT JOB STATS o INREZLETFIE NHEFELL, W RIAIT SUBMIT J0B STATS , BNAITHIBREHEIR.

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 +

=EEH: 2024598148
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SHOW TAGS/EDGES
SHoW TAGS B A B HAiE=BNAIERE Tag.
SHoW EDGES B B HAHIEIZB]NHIFRE Edge type.
i
SHOW {TAGS | EDGES};
alll

nebula> SHOW TAGS;

C——— +
| Name |
S +
| "player" |
| "star" |
| "team" |
S +

| "follow" |
| "serve" |

4.5.7 SHOW

RGEH: 2024598148
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4.5.7 SHOW

SHOW USERS

SHOW USERS BRI ETRAFEBo

FAEER

B 60 AEIAF (BN root ) ZBEHTT SHOW USERS IBEA,

%
SHOW USERS;
il

nebula> SHOW USERS;

fooosoosos - +
| Account | IP Whitelist |
T —— S +
| "root" | " |
| "user1" | ""

| "user2" | "192.168.10.10" |
T —— S +

&EEH: 2024598148
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4.5.7 SHOW

SHOW SESSIONS

&R NebulaGraph #UBER, SEIRMERIE, APAIUEBARIEER.

R
© AT exit REBREY, BEFHRVAMA API release , BRRIEHERRIBES. MREEERRY, BEEEREXH BT
NEIEHBEYA[E] (session_idle_timeout_secs) , RIFFRBER. MFREDFRNRIE, FTEFHRFIEERIE, #ESR o

SHOW SESSIONS ZIfJFfE Graph RS EMSIEE R,

SHOW LOCAL SESSIONS M EHHINERZR Graph lRSBIAMKIFER, FREHEM Graph RS LHRIFEER.

SHOW SESSION <Session_Id> ZIEFERE Session ID FIRIEEBo

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 B

SessionId 21E 1D, B—tRR—1=iE

UserName RIENBRAR &R,

SpaceName AP YFIFrERNESTE. NERAT (") .

CreateTime ZIEMRIERE, BIAFINEERMEE, BXAEEXHS tinezone_nane HEEHIIX,

UpdateTime ARBRITIRIEN, SEMILEE, RXABREXHS tinezone_nane FETEHIBTE,

GraphAddr KB Graph fRSS 1P (EHNR) im0

Timezone RESE, LR

ClientIp SIENE iR 1P ENZ,

REEHM: 2024598148
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4.5.7 SHOW

SHOW QUERIES

SHOW QUERIES iBH)A] LA E AT Session RIEEHRITHEIHIBERES,

e

MRFBRARUESEN, FERLI LD,

EHET
* SHOW LOCAL QUERIES MZSHhZE7Z3REX X Hi Session REIHAVRE, JIFEBLER,

* SHOW QUERIES M Meta BRZIREXFRE Session RMIEMIE R, XLESERIRIESE session_reclaim_interval_secs X HIEHERS E Meta BRSS, FULTE
B PR EINE SR T L RS B,

B
SHOW [LOCAL] QUERTES;
il

nebula> SHOW LOCAL QUERIES;

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 RITEBWNAF .

Host FAPERERIARSS SR E AT IR

StartTime PATE IR FFIARTE,

DurationInUSec PATE IR, B HFb

Status HIFHH RS

Query EiEG,

RIGEH: 2024598148
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4.5.7 SHOW

SHOW META LEADER

SHOW META LEADER iBA) 2/~ H il Meta 528 leader 5 8.
X F Meta RS HVIFAHSRBIES I Veta f75,
%
SHOW META LEADER;
bt

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 {55, B4E leader FATERRS28MY IP (REMNE) MmO,
secs from last heart beat BEES RO BKRET jEIERR, S 7D,

=EEH: 20245F9H14H
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4.5.8 FIND PATH

4.5.8 FIND PATH

FIND PATH IBAIEIIEERCIA =AM B R ZEIHEE R,

e

PRI TEECE S nebula-graphd. conf HRZRAN num_operator_threads SE3ES FIND PATH BUZIBI4AE, num_operator_threads BYBR{EN 2 ~ 10 , Z{ERAEET
Graph ARSFRTEMZRHY CPU #Z0OMR, EIUEE R Graph RSFATENZEH CPU LM, XTFEEXHHIFAEE, &1 o

LEReS

FIND { 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 : EHFIERITHZ,

© AL BHFIEREZR.

+ NOLOOP : EIRIFEIFEEIR.

* WITH PROP : BRmFIIAMEN ., RARMASHNIRERE .

+ <vertex_id_list> : R IDFIR. BNRARNES () 73R XFF - F dvaro

+ <edge_type_list>: Edgetype 5F. % Edgetype BHRIES (,) 7R, * F&~FiE Edge type.
* REVERSELY | BIDIRECT : REVERSELY F/R/Z[E, BIDIRECT ZR/NAX[A,

* <WHERE clause> : BILAfEFE WHERE F AT ISIAE M,

+ UPTO <N> {STEP|STEPS} : BR{ZHVERABKER. FRINMER 5.

* ORDER BY $-.path : FHREIERFEITHRF. HEFEFHUSRH o

o LINIT <M> : 3EEIREIMRKITEG

e

FIND PATH B AR ZRAVERIZEELN trail , BMRAMNBRERERAIUEE, BFIUEE. HEFSLH

PR
- IEERIERMBENRYRE, RRERESMNENRAEASHNER.
- BERAAREZN TS HIET.
+ fEF wHERE FAIRF REEDIRILEY, BRI REN, BERRREK,

+ graphd B&#EEH, *HARZANE

il

IREIFERFRIBINIEMAT (<vertex_id>)-[:<edge_type_name>@<rank>]->(<vertex_id) o
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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

# BHFHEE playerl02 T team204 HIRIEERE,
nebula> FIND SHORTEST PATH FROM "player102" TO "team204" OVER * YIELD path AS p;

O O N S +
[p [
N +
| <("player102")-[:serve@0 {}]->("team204")> |
O O N S +

# BEFHROTEEED tean204 F) playerl00 MRERERKE.
nebula> FIND SHORTEST PATH WITH PROP FROM "team204" TO "playerl00" OVER * REVERSELY VIELD path AS p;

S +
[p |
R +
| <("team204" :team{name: "Spurs"})<-[:serve@0 {end_year: 2016, start_year: 1997}]-("player100" :player{age: 42, name: "Tim Duncan"})> |
S +

# BHFHRERSRF playerl00,player130 M= playerl32,playerl33 £ 18 Bk AWEREHRE.
nebula> FIND SHORTEST PATH FROM "player100", "player130" TO "player132", "player133" OVER * BIDIRECT UPTO 18 STEPS YIELD path as p;

+ +— T — + +

| <("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 {}]-

("player133")>

| <("player130")-[:serve@0 {}]->("team219")<-[:serve@0 {}]-("player104")-[:serve@20182019 {}]->("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 {}]-
("player132")>

| <("player130")-[:serve@0 {}]->("team219")<-[:serve@ {}]-("player109")-[:serve@0 {}]->("team204")<-[:serve@0 {}]-("player138")-[:serve@0 {}]->("team225")<-[:serve@0 {}]-
("player132")>

+ o+ ——

# BHPIEM playerl00 T team204,7H degree AZEHEARFTET 0 HIRE,
nebula> FIND ALL PATH FROM "player100" TO "team204" OVER * WHERE follow.degree is EMPTY or follow.degree >=0 VIELD path AS p;

R HEIEEEleee +
lp \
S +
| <("player100")-[:serve@0 {}]->("team204")>

| <("player100")-[:follow@0 {}]->("player125")-[:serve@0 {}]->("team204")>

| <("player100")-[:follow@0 {}]->("player101")-[:serve@0 {}]->("team204")>

| ... |
O S +

# THPAEM playerl00 ¥ team204 FTIFEETR,
nebula> FIND NOLOOP PATH FROM "player100" TO "team204" OVER * YIELD path AS p;

L S +
[p \
o e e e e e e e e e e e e e e e — 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")> |
... \
Sl - D D R +

FAQ

L FF WHERE T, DUSCHN LR 1358 i 5 i 12
STHFEF wHERE FATIE, BREETRBEY, FZFBTESEM,

Y5 AY WHERE follow.degree is EMPTY or follow.degree >= 0 o

REEH: 2024598148
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4.5.9 GET SUBGRAPH

4.5.9 GET SUBGRAPH
GET SUBGRAPH IEA)EMFH IR [E— MBI MIETE R R X EFH I THEM LRI FE. 7E GET SUBGRAPH IBAIH, FF RILUEERERD BIARFEFTETR
b2l it s

%

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, FARMASHNIEEE.

- step_count : FETE MIECIARTFTIARIBKER, IREIM O B step_count BRI FEl, HTRIEREH, BIMER L
+ vid @ FETERCIAS 1D,

* edge_type : FERE Edge typeo BILAFR IN. oUT # BOTH SRISTEREIA = 3% Edge type B9 E. ZRINJT BOTH o
- WHERE : IETEIBAALTISRM, PIUEAMIIEER AND /A,

* VIELD . EXFEERMBVE L, ATLUEEREH, BIRER R,

e

GET SUBGRAPH BRI ERAIERIZARILA trail , BIMNEMBERERAAUES, UARAUES, #EESNE .

WHERE & AR i
£ GET SUBGRAPH 1BE] & A3 WHERE F4), SERLITBRHE:

X AN BERF,

- IXEFERSIEEMS, RBUREITT §5. taghame. propame o

- ZFEREIEIA, JBRIAETIT edge_type.propName o

- ZERFRY. BERH. FREBRN. BENEERE. FIREIHPEERRBMLREZ LRI

© REIFRERM. Schema BREHM. RERAXNEKH. BIDRI. geo HEFBENRE, FIREKEHIREABRELAIMIREL,

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 /
~ -’
BATEIE:

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);

« TIMS player10l FFEA. 0~1 Bk, R Edge type BIFEl

nebula> GET SUBGRAPH 1 STEPS FROM "player101" YIELD VERTICES AS nodes, EDGES AS relationships;

L.
R +
| nodes |

relationships |
L EEEE—————————.
R +

| [("player101" :player{})]

>"player102" @0 {}1] |
| [("team204" :team{}), ("player100" :player{}), ("player102" :player{})] | [[:follow "player102"->"player100" @0

{11
+

REIFFEIN T,

—

Gme I EED SN S S S NS B S NS S S S S e S S S S .

/

/

gem NI NI EII EEI SEE SN GEE SEN SEED SN SN SEE GEE SEN SIN D MEE N EE S S - - .

| [[:serve "player101"->"team204" @0 {}], [:follow "player101"->"player100" @0 {}], [:follow "player101"-

- \\

7’

Tag: player
VID: “player100”
Properties:
* npame: “Tim
Edge type: follow Duncan”
Propertyi . 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”

-~ -

e s EEs BT SEE EE DS EEE DEE B SN EEE EES SN NS B S S S S S mmw e

-216/760 -
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4.5.9 GET SUBGRAPH

« EIM player10l FFEA. O~1 Bk. follow REMINILFE,

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 FERYAINA, FrLAGRIE] S playeriol o

« EBMEI player10l FFEA. O~1 Bk, serve HEWHINMFE, FENETRIOMNEM.

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 +
REMFEI 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

~

« EIME player10l FFIE. 0~2 Bk,  follow ZEBYIH degree KF 90, FHEATF 30 WFE, R ETUNEML,

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, STEREFTNAERLLTNER—B. FIUTE.
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4.5.9 GET SUBGRAPH

« FH GET SUBGRAPH 1 STEPS FROM "A"; IHHELERIERIFERE A>B . B>AF A->C, AT FENTEY, STEREERN S LEIINET—BK, BIs->C,
+ FH GET SUBGRAPH 1 STEPS FROM "A" IN follow; ZIHHHELERNIEERE B->A , EHEERN = LA E—BE, Bl A->B,
NERBEEHREFHNBERR S, BINER VATCH 2 GO B/, fin:

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);
A R [El e B 2 BN T STEP_COUNT B4 R
TR ESRTFEHERNZELESH, BFARREIZE,

# 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

w=EEH: 2024598 14H
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4.6 T AIATIEI

4.6.1 GROUP BY

GROUP BY FHITRI LI FREEIE.

openCypher 71

SREUERTRE nGQL.
Bt a LR openCypher FTHY

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 +

MBS TR,

GROUP BY FHIAJ AR EGEEMERIT, AEHTIH. HFMITEERMF.

GROUP BY FAIRJATEEERT (|) Z/EM vIELD FAIZHIER.

| GROUP BY <var> YIELD <var>, <aggregation_function(var)>

aggregation_function() BRELZ#F avg() « sum() « max() « min() « count() v 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 +

sum() EREFGFBEIES

layer \
gree) ;
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4.6.1 GROUP BY

[5aw

B3R nGQL BRI BRMS H GRoup BY FFEEIDAFERIERBYAATRA GRoUP BY BRAESE; TTE openCypher B GRouP BY FIFESA2RRTNAY, BITEIE
AFRFRESH Roup BY BETHEEIDAFERAMIVER. nGQL B ERith GRouP BY F35%5 openCypher iEa1FAIBR b cRoup BY FBSA4EE, FHH nGQLIE
BFRAE openCypher BAE, BMbZ#FRaztihfERR GRoUP BY » 5 3% GROUP BY HUBRNAEE, 1BEMR o

flan: &if 34 L ERK G2 EERRIKIE,

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 +

REEH: 2024598148
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4.6.2 LIMIT

4.6.2LIMIT

LINIT FRIPREI S RAVITER.  LINIT 7EFR4E nGQL iZA)#] openCypher A EAFMREEFI AR,

+ ERE nGQLEAY, —RFER LINT FORICEAEER, FIMERE LMIT BORRENESRREEZESH.

+ £ openCypher ®BEiBAH, FAVFE LT FERERAEER, AJLUER skr i5RRE=.

e

724 nGQL 5% openCypher AZVARER LINIT BY, fEF3 ORDER BY FAMRBIBLINFIFEEE, TUREWE—MFEFRMNFE,

JR4 nGQL IEAIF ) LIMIT

EREnGQL S, LINIT BBAIEEMN 60 1BATHERIBE.

JFE NGQL FHEA LIMIT &%

R4 nGQL FRENER LINIT IERS SQU ARy LiniT [RIZAER.  LINIT FARK— MM N85, SHNELRRIFEY, BXAAREEEMNZE.
FBLRALT

... | LIMIT [<offset>,] <number_rows>;

B W5EA
offset wEE, BIEXMB—ITHIBIREL, R5IM 0B, ZKIAMER 0, REMBE—ITHIBIREL
number_rows IR[EIY21TH,

il

# NERPEEIRAIES 3 1788,
nebula> LOOKUP ON player VIELD id(vertex)|\
LIMIT 3;

| "player100" |
| "player101" |
| "player102" |

# MBHFEERPIREIE 2 17FEE 3 1T8UE.

nebula> GO FROM "player100" OVER follow REVERSELY \
YIELD properties($$).name AS Friend, properties($$).age AS Age \
| ORDER BY $-.Age, $-.Friend \
| LINIT 1, 3;

| "Danny Green" | 31
| "Aron Baynes" | 32
| "Marco Belinelli" | 32 |
T S oo +

GO EAJHE LIMIT
60 FEAIHRREY LINIT PR T ZHFREE nGQL FRVBRELS, BXIFIRIBARHmESERIE.
B

<go_statement> LIMIT <limit_list>;
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4.6.2 LIMIT

limit_list @B—PFIR, FIRFNTELTNAERAI, BTRHEXNS 60 BAIFRY STEPs RATHER, T
G0 1 TO 3 STEPS FROM "A" OVER * LIMIT <Limit_List> JOFFLRS 4R LINIT ROXFHAR %,

« IR Limit_list WINEE 3 PNEREITE, BI9060 1 70 3 STEPS FROM "A" OVER * LIMIT [1,2,4] o

© LINIT [1,2,4] Y 1 RRAKEF—TITENER 1 DB, 2 RNEF ZSINER 2 FOBEERA, 4+ RNEEZPIIER 4 KIHRER
EO

« EX60 110 3 STEPS RNREIFE—FE=SWREREHER, Rt TEFRELEHMNENNRERS BHNRBSWMXE 0 Balil L, mEahE
R 60 BAIBEMA IS IEFENRR. WRFZE G0 1 10 3 STEPS & 60 3 STEPS , MRXILER FE=FHT EAFENIHRHL =0

STEP 1 STEP 2 STEP 3

7E basketballplayer #EE&EFHITREIIT

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 H#ARBAIPER LIMIT REEINEER. BEMHANT:

. [SKIP <offset>] [LIMIT <number_rows>];

54 el
offset miEE, BEXMH—ITHIBIREL, R5IM 0 FFi8. FRIAMER 0, REME—ITHIBREL,
number_rows R[ER2ITEE,

offset Fl number_rows AJ AERFRIAR, BRFAXNNERNIEIEEE,

e

AN BSARNDHRANSEEM I, §I908/6 MTEEN L

R LIMIT

LINIT A AR, IR[EIIEE RS2V R,

nebula> MATCH (v:player) RETURN v.player.name AS Name, v.player.age AS Age \
ORDER BY Age LIMIT 5;

R ettt T e +
| Name | Age |
{roccooccccoocooscscooanna0 S +
| "Luka Doncic" | 20 |
| "Ben Simmons" | 22 |
| "Kristaps Porzingis" | 23 |
| "Giannis Antetokounmpo" | 24 |
| "Kyle Anderson" | 25 |
R ettt T e +

FER SKIP

SkIp EJLABRIRGEFS, AT IRERIBE, REEEMEZ EHEE.

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;

| "Manu Ginobi Li
| "Tony Parker" | 36 |
+

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;

S Homee +
| Name | Age |
S Mhocooo +
| "Tony Parker" | 36 |
S Homee +

[FEF A SKIP 5 LiMIT

[FIBY{E skip 5 LInIT A] LUREBIMIEE (L EFHIARVIEE N E N EIE,

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;

. RO +
| Name | Age |
N oo +
| "Manu Ginobili" | 41 |
. RS +

REEH: 2024598148
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4.6.3 SAMPLE

SAWPLE F A A FEL RETII B FREEE SHERVEIE.
SAMPLE {RBETE 60 IBAIRMER, 1BEMT:

<go_statement> SAMPLE <sample_list>;

4.6.3 SAMPLE

sample_List @—FIR, FIRPHTEXIANBERL, BRERESNS 60 BATHY STEPS BIRAEAEE, TXLL G0 1 T0 3 STEPS FROM "A" OVER *

SAMPLE <sample_List> Jfl¥£A7 Y43 SAMPLE YR %o

« 5K sample_List AAEE 3 NBEAITE, HU060 1 T0 3 STEPS FROM "A" OVER * SAMPLE [1,2,4] o
© SAMPLE [1,2,4] MY 1 RRRAELE—P I ENER 1 FOMRGIRR, 2 RREEZSENER 2 FOMRGRR, 4 RRER =T ENER 4 KRR
. MNRE—S&BELEMNANE LRI ENTIEERE, WIELIrEERE,

« EA60 170 3 STEPS RMREIFE—EE=SWFAERHER, Rt TEFFARELBIMNEINTNERS BNRBSEXE 60 BALE L, MEGIAR
N 60 BAIEH IS IEFNERR. WRAE 60 1 10 3 STEPS & 60 3 STEPS , M RKITHE 5 =FHA GBI ENIHERHRN So

STEP1 STEP 2

7£ basketballplayer ¥iB&E AT TREIZIT

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 +

=G EH: 2024598148
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4.6.4 ORDER BY

4.6.4 ORDER BY
ORDER BY F-AJ45 T4l tH 45 RAVHEFEHLI
« ERE NGQLH, MIE VIEL FAZEMHAEER (|) F0 oR0ER BY F4l,
+ £ openCypher A, RAFEAEER . 1T RETURN FHZf51EF ORDER BY F4l.
HEAN S R0 T
+ Asc (BRIA) FHE

+ DESC: F&fFo
Ji4 nGQL &£

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

g.npatibility

R4 nGQLIEE, ORDER BY ¥ /EUAEMASIAFT §-. o 1B7E 2.5.0 ZRIMMRAR A HE,

il

nebula> FETCH PROP ON player "player100", "player101", "playerl02", "player103" \
YIELD properties(vertex).age AS age, properties(vertex).name AS name \
| ORDER BY $-.age ASC, $-.name DESC;

+ommem S +
| age | name

E— Mhoocooooococooasanoood +
| 32 | "Rudy Gay"

| 33 | "LaMarcus Aldridge"

| 36 | "Tony Parker"

| 42 | "Tim Duncan"

frocooo e e +

nebula> $var = GO FROM "player100" OVER follow \
VIELD dst(edge) AS dst; \
ORDER BY $var.dst DESC;

| "player125" |
| "player101" |

OpenCypher 750152

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

il

nebula> MATCH (v:player) RETURN v.player.name AS Name, v.player.age AS Age \
ORDER BY Name DESC;

[ 38 |
| "Vince Carter" | 42
| "Tracy McGrady" | 39 |
| "Tony Parker" | 36
| "Tim Duncan" | 42 |

# BEUERET, RERIER, BUSEERF.

nebula> MATCH (v:player) RETURN v.player.age AS Age, v.player.name AS Name \
ORDER BY Age DESC, Name ASC;

Fommmm e L e +

| Age | Name

Smmmes fimoccccosss=ssonnnos +
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| 47 | "Shaquille 0'Neal" |
| 46 | "Grant Hill" |
| 45 | "Jason Kidd" |
| 45 | "Steve Nash" |

NULL ERHEF
FEHTIE, SERHNRETIE NULLE, RFERTIRN, SEREFLTIE 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 +

=EEH: 20245F9H14H
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4.6.5 RETURN
RETURN FAIENX T nGQL TEWMHER, MMRBEREIZNFE, ARXES () 2R
RETURN B LAS | S FRIFIEA
* RETURN FAJA] LAATF nGQL #HY openCypher AZ0iBEIH, 5140 MATCH 38 UNWIND o

* RETURN RTLASRIR(EA, MHFRAXHER,

openCypher &2
ASHRE(UERTF nGQL H189 openCypher Ao X FR4E nGQL WMAE MHLER, BENR o
RETURN R 3ZF540F openCypher Ih&E:
- FRTERNFERVTNFREAZTESR. Fla:

MATCH (*s2 1':player) \
RETURN "g2 1°;

< RE—MRRN, FhREZEXLENFIETER. flin:

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

[ SR AR A
« £ nGQL 1.x#1, RETURN EFATFIEA nGQL, FBEJT RETURN <var_ref> IF <var_ref> IS NOT NULL o

« M nGQL 2.0 FF¥A, RETURN NEFATFERE nGQL,

Map JIiij5-5 B

RETURN iR[E] Map BY, Key BYIRFE2HRE XM,

nebula> RETURN {age: 32, name: "Marco Belinelli"};

IR [E] s Bk

{3 RETURN {<vertex_name> | <edge_ name>} iR[E]mBAMIFFEIE R

// BEIR
nebula> MATCH (v:player) \

RETURN v;
S S S +
[ v |
e S +
| ("player104" :player{age: 32, name: "Marco Belinelli"}) |
| ("player107" :player{age: 32, name: "Aron Baynes"})
| ("player116" :player{age: 34, name: "LeBron James"})
| ("player120" :player{age: 29, name: "James Harden"}) |
| ("player125" :player{age: 41, name: "Manu Ginobili"}) |
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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}]

IR ID
R id() REUREIS D,

nebula> MATCH (v:player{name:"Tim Duncan"}) \
RETURN id(v);

N +

| id(v) |

focomcscooces +

| "player100" |

N +
IZ[E Tag

{58 labels() RFVREIR LR Tag 5.

nebula> MATCH (v:player{name:"Tim Duncan"}) \
RETURN Llabels(v);

IR[E]FIER labels(v) HBIEE N N, AJLUEA labels(v)[n-1] o BFIAIFERBIFER Labels(v)[0] IERE—NITER.

nebula> MATCH (v:player{name:"Tim Duncan"}) \
RETURN Labels(v)[0];

fomocsoocoosses +

| Llabels(v)[0] |

Fommmm e +

| "player” |

fomocsoocoosses +
IR 5]

REIRHEMNRN, BHEEERBLEFIEN Tag, ANRAIUESZ Tag, HER—TMEERAIUEFRERN Tag £HI,
SFHEERE Tag iIR()Z Tag BIFABRENE; BFFHEERRN Tag IENMNEMESR, BOZ Tag B9iEERE T,

/] BESEEE
nebula> MATCH (v:player) \
RETURN v.player, v.player.name, v.player.age \
LINIT 3;
fmccccccccccocooooo=oooaooooooooooesses e R +
| v.player | v.player.name | v.player.age
S S S S S roccoooooooooncooooooD fhoocooccooooooo +
| {age: 33, name: "LaMarcus Aldridge"} | "LaMarcus Aldridge" | 33
| {age: 25, name: "Kyle Anderson"} "Kyle Anderson" | 25
| {age: 40, name: "Kobe Bryant"} "Kobe Bryant" | 40

RENAMEMERN, THIEEREMER Edge type, ENBREEE— Edge type.

/] BRELEEYE
nebula> MATCH (v:player{name:"Tim Duncan"})-[e]->() \
RETURN e.start_year, e.degree \

E S —— S — +
| e.start_year | e.degree |
frocoososcoooses e +
| __NULL__ | 95 |
| __NULL__ | 95 |
| 1997 | _NULL__ |
frocoososcoooses e +
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{8 properties() AR EIRSIBIFAE B,

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

J&[E] Edge type
£ type() ERFUR[EIILAZAY Edge type.

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

+ -
| "serve" |
| "follow" |

IR AR 1R
A RETURN <path_name> IR[BIILAZER R BIFRE1E Bo

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

—5 — + +

e e e e ey i e e e e ]
n

| <("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"})>

e e
+
IR (B A A

2R nodes () BRFOR AR EFBIFRE o

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

nodes(p)

[("player100'
[("player100" :player{age: 42, name: "Tim Duncan"}), ("playerl01" :player{age: 36, name: "Tony Parker"})
[

+——— + — +

SR [EI AR A
{8 relationships() ERFOREIERFHRIIFIEIL,

nebula> MATCH p=(v:player{name:"Tim Duncan"})-[]->(v2) \
RETURN relationships(p);
+ R . R

| relationships(p) !

| [[:serve "player100"->"team204" @0 {end_year: 2016, start_year: 1997}]] |
| [[:follow "player100"->"player101" @0 {degree: 95}]]
| [[:follow "player100"->"player125" @0 {degree: 95}]]
e +
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SR
fER Length() BRI RIRIZAIKE

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 (*) BELEEXFIRETER.

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> EfpBRIHERFHIFER.

nebula> MATCH (v:player{name:"Tim Duncan"})-[:serve]->(v2) \
RETURN v2.team.name AS Team;

E +
| Team |
. +
| "Spurs" |
E +

| "Amber" |
+- +

R EATEFE R B

MBLIRPLERP, ENBEEREFE, =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 IBA) AT LUREIFEE. RHHIBRAERANNER,

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
{3 DISTINCT B AP REFHNEE 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: 2024698140
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4.6.6 TTL

46.6TTL

TTL (Time To Live) 2—MNEXHIBEFHNNSG, LEHBAIESNEENEE, C2WEIMESIBEDRR. XM LEHEEATREEY
BHEERSEE, FlIIRRSIEREFIUE,

openCypher FEZ 1

FXIRFER FRE nGQL.

FEEFEI
- FEeBEHE TTLETBE MR Schema,
« TTL#1 INDEX H7zia)@:

« WIR— Tag/Edge type WEH—EMES INDEX, MFREEAEIZE TTL, WFREENZ Tag WEMBMIZE TTL,
- MNREB TTL, ATLAERM INDEX,

TTL 3575

NGQL ZHFAY TTL TGN T

JEI k)]
ttl_col BE—TINENEIREREREINES. BENEIERENIZE int E tinestamp o
ttl_duration EENBIEEE, RINRA: Fb, NEBEESAAN 64 (FEHEH, BUHEMNEBEEZMNRNT LS EE, B4R

2138, 0R ttl_duration 70, BHEEXARIH,
A 7EBCE XM nebula-storaged.conf (BRINERTR Jusr/local/nightly/etc/ ) HIRE ttl_use_ms A true FERINBALEHERD,

\ﬁrning

- TEIRE ttl_use_ms /9 true A, BRREHENBIEZE TTL, BTNE/IHAREI4ERE, SEEUBREIRMMIER.

- TEIRE ttl use_ms /9 true [5, BMEE ttl duration MERIARAIRNZMGE, ttl_col WEGARMUMANTY, EHBERBUIMNRZ int, FEREFHHRIRELEE
NEW. BIINRE ttl col N a, WHRER a EFIRAZED, MY a BUEN now() , WHEER a BIEIREN now() * 1000,

ffF TTL %55
EER TTLIhEEZ BT, AL — M aBEREHEN, HETTLEMPEETE. HEEFT2EHNELIEREEX N EEEM,
EENR S B E AR B M RYERY, EIER now() RIEREE YaTAdial Bk AR L aindia,

TAG = EDGE TYPE C.f77E
WNER Tag 1 Edge type B A1, 15 ALTER IBAIE#T Tag 5 Edge typeo
# BlER Tag.
nebula> CREATE TAG IF NOT EXISTS tl1 (a timestamp);

# ALTER f&2% Tag, #NIN TTL &I,
nebula> ALTER TAG t1 TTL_COL = "a", TTL_DURATION = 5;

# AR, ARG 5 3.
nebula> INSERT VERTEX t1(a) VALUES "101":(now());

# B Edge typeo
nebula> CREATE EDGE IF NOT EXISTS el (a timestamp);

# ALTER {824 Edge type, 7RH0 TTL %M,
nebula> ALTER EDGE el TTL_COL = "a", TTL_DURATION = 5;

# BARED, BAE 5 B3,
nebula> INSERT EDGE el (a) VALUES "10"->"11":(now());
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TAG 5 EDGE TYPE {7 1%

Bl Tag 3§ Edge type BRI LAEIBYIZE TTLIED, #HESR M o

# BIE Tag HiRE TTL &M,
nebula> CREATE TAG IF NOT EXISTS t2(a int, b int, c string) TTL_DURATION= 100, TTL_COL = "a";

# AR, ISHIRTEEEA 1648197238 (1648197138 + 100) o
nebula> INSERT VERTEX t2(a, b, c) VALUES "102": (1648197138, 30, "Hello");

R

&btion

+ HH— Tag 5 Edge type FIBIHIRE TTL HZBIREN WLL B, TTLIMEEFSEXN, EMZEIEXKTEH.
- MR — Tag 5 Edge type FIEERINMER now() WEMHBIZEIMIZET TTL, 1% Tag 5% Edge type HBXMIFHSEEHIEFIH, RAHEHENZELEE
S EEIESIEESS

SB T
RAEMS AN TR
c MR—MRNE— Tag, REN—NEIEITH, S,
* MR—TREZ Tag, REN—NENIH, MzEMER Tag WEMBMBSIH, ERATSIH, R LHM Tag WBMRFFE.

e

EAN—%FiDRE—1 Edge type, B EHN—NEIEIH, BBz,

AL EE
BEEHE, MNESERBIENAFEEER L, ERERN SRR,

NebulaGraph Bzpfllfrd#R%iRE, SET—R SRR EUERIE,
Bre
R , £—¥k Compaction Z GRS ARG AT LI E I8 E,
TR A7 s 8]

R E RS Bl AT LA AN R LM 7534
- MR EFEREIRE L.

nebula> ALTER TAG t1 DROP (a);
< IRE ttl_col ATFRB.
nebula> ALTER TAG t1 TTL_COL = "

+ RE ttl duration 7900 AIBERTLURE TTLIED, BIEAFIH, BRMK Schema TiAEN,

nebula> ALTER TAG t1 TTL_DURATION = 0;

REEH: 2024598148
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4.6.7T WHERE
WHERE FA) AT LURIE SR AT i 45 R
WHERE FRIBERA T TEM:
+ FR%E nGQL, f%0 6o # Lookup B,

- openCypher 75, {5140 match F wrth iE4o

openCypher 71
103 Rank B4 nGQL IhEE, INZETE openCypher HABE AP EIEIREY Rank {8, BILUERS rank() BRZK, 540 MATCH (:player)-[e:follow]->() RETURN

rank(e); o
Hfh A%

e

TRBIRE S S FERSIATS, WEBERSI AT,

7E WHERE FAIPEMAR/RSERI NOT . AND . OR F XOR EXF M. XFBEEMIMAR, BER =510 0,

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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£ WHERE F AP E A BV B M RE M &1
- 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 |
i RANK

EnGQLH, MRZSMLAEHERMNERR. BENSMENE, WENME—XFIRZ rank B, 7E R FAIFETLAER rank I8k,

# RUBRMIR R,
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;

ten

+
| 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 *;
----------------------------------- I R — —

—

" @0 {degree: 90}]

8
\
+. - -— -
\
\
\
\

("player14 player{age: 29, name: "Klay Thompson"}) | "player142"->"playerll7

("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}]

i1if PATTERN

nebula> MATCH (v:player{name:"Tim Duncan"})-[e]->(t) \
WHERE (v)-[e]->(t:team) \
RETURN (v)-->();

| [<("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}]1->("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"})>] |
e e e e e

+

nebula> MATCH (v:player{name:"Tim Duncan"})-[e]->(t) \
WHERE NOT (v)-[e]->(t:team) \
RETURN (v)-->();

[ ()-->0 = (v)--
>()
\

e =y Y =Y =y =y i)
o

[<("player100" :player{age: 42, name: "Tim Duncan"})-[:serve@0 {end_year: 2016, start_year: 1997}]->("team204" :team{name: "Spurs"})>, <("playerl00" :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"})>, <("playerl00" :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"})>] |

e
2
BT

7E WHERE F-A)FR{EFT STARTS WITH. ENDS WITH B CONTAINS BJ LATLERFFRMS E LD, AKX D A/NE,

STARTS WITH
STARTS WITH 2 MF R BRBNECIA I B FFIAITEL,

# THRIL T FFLEY player 58
nebula> MATCH (v:player) \
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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/NES t (STARTS WITH "t") , IREITE, RAFEEFREELUNE t FLHHER.

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 |
+- ootioo +

+- == -+
Empty set (time spent 5080/6474 us)

ENDS WITH
ENDS WITH S MF T SRBVEE RO E FFIAITALD,

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 LEFFRIE—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 +

454 NOT
RAPAUEESHRIZERN T —ER, BEFETRLERMY,

nebula> MATCH (v:player) \
WHERE NOT v.player.name ENDS WITH "R" \
RETURN v.player.name, v.player.age;

S S +
| v.player.name | v.player.age |
R e E T L LT et +
| "Danny Green" | 31 |
| "Tiago Splitter" | 34 |
| "David West" | 38 |
| "Russell Westbrook" | 30 |

pusli-tIES

UGB ZIE D

£/ N EEFREE MERTERETIRF.

nebula> MATCH (v:player) \
WHERE v.player.age IN range(20,25) \
RETURN v.player.name, v.player.age;
R e E T L LT et +

| v.player.name | v.player.age |
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4.6.7 WHERE

| "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 +

454 NOT

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;

e R +
| Name | Age |
S S rocooo +
| "Kyrie Irving" | 26 |
| "Cory Joseph" | 27
| "Damian Lillard" | 28 |
| "Paul George" | 28 |
| "Ricky Rubio" | 28 |

RIGEH: 2024598148
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4.6.8 YIELD

4.6.8 YIELD
YIELD EX nGQL EiFM LR,
YIELD BI LA | SFaHEM:

+ VIELD FAIRTFEAE nGQLIBAIH, U060 FETCH 3¢ LOOKUP , MAZLET YIELD FHRIESGREILR,
© VIEL BAUUEREIRE AT P FER.

openCypher 71
ASHEEERTRE nGQL, *TF openCypher ARIMAE XIHLER, BER

YIELD £ nGQL #1 openCypher 1 RREIRIERI S :

+ 7£ openCypher &, VIELD F3FTE CALL[...YIELD] FHIFPFEELIZ A MM H,

e

NGQL AR3z#F CALL[...VIELD] o

« #EnGQL 1, VvIELD 1 openCypher HfY RETURN 2o

e

TXREIRE S $- ERFIANS, FEEER 0

YIELD 4]
1By%

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

2 iR

DISTINCT REeWHER, BEEEENERE,

col ERENFE. MRLEAFRIZEFE, BEILERHNFIEN col.
alias col M5B, EAXET As HITIRE, BBERREILERPHTIEHZHE.

f#F YIELD ]
GO IBAER VIELD :

nebula> GO FROM "player100" OVER follow \
VIELD properties($$).name AS Friend, properties($$).age AS Age;
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| "Manu Ginobili" | 41
R R +

FETCH 1BE)P{8EF VIELD :

nebula> FETCH PROP ON player "player100" \
VIELD properties(vertex).name;

S S +
| properties(VERTEX).name |
S +
| "Tim Duncan" |
S S +

LOOKUP iBE)H S VIELD :

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]

“E Y
ey

-

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

B BieA

DISTINCT ReWHER, BREEEENERE.

col ERREMNTFE, NREEAFRICEEFE, REERFHFIER ol .
alias col RN A. EFAXRET As HITIRE, BBEREZLERTNHIENEZIE.
conditions £ wHERE FRIFIR BT IER M. HIEESN o

HATWF#EA YIELD iE4)

£ M, VIELD BAIATLUEIR. T8, BRZAIEANERE, AT,

# B playerl00 X3EH player, FHitEfb{IHFIHER,
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;

Sromoosooeo froccocco=comao +
| Avg_age | Num_friends |
E S —— Mocconcoocoooo +
| 38.5 2

Sromoosooeo froccocco=comao +

# & playerl0l XJEH player, iR[E degree AF 90 B9 players
nebula> $varl = GO FROM "player101" OVER follow \
YIELD properties(edge).degree AS Degree, dst(edge) as ID; \
YIELD $varl.ID AS ID WHERE $varl.Degree > 90;

| "player100" |
| "player125" |

# T player HERATF 30 BVF 32 B9, BEIEIEEE BIEHNE.
nebula> LOOKUP ON player \

WHERE player.age < 32 and player.age >30 \

YIELD DISTINCT properties(vertex).age as v;

e +
[ v \
ST — +
| 31

e +
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4.6.8 YIELD

MNLEER YIELD &)

VIELD A U ERIERFHREIE R,

nebula> YIELD rand32(1, 6);

nebula> VIELD \
CASE 2+3 \
WHEN 4 THEN 0 \
WHEN 5 THEN 1 \

ELSE -1\
END \
AS result;
Feommmmee- +
| result |
dmemmmoes +
|1 |
Feommmmee- +

R +
[ @--(0) |
e —— +
|2 |
R +

wmEEH: 2024598 14H
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4.6.9WITH

WITH FAI BT DUREXHAMEE WEIF A D HER, HISRIEERIENMNEZBATINNEFE .

openCypher 71

ESHRVE(UERTF openCypher Ao

4.6.9 WITH

e

EFRENGQLH, BS5 urth EMH= 57, BEMNIEARXFRRE. FEE openCypher FNHFEREER, BAEERESE nGQL HER wITH T4l

HplE A EM

fERWITH FARTUARES, B—REGHNEHERNS—FIEIREN.

1

1. EEE_/l\Eg?éo

2. 383 nodes() EREUGERE LAIFRE R B — 1R

3. FFIRIFD M1To
4. FEFERERHER.

# &if) Tag J9 player, name BMA Tim Duncan MARMIRTER, FHEOEZEREPNFAENSERTIR.
nebula> MATCH p=(v:player{name:"Tim Duncan"})--() \

WITH nodes(p) AS n \
UNWIND n AS nl \
RETURN DISTINCT nl;

("player100" :player{age:
("player101" :player{age:
("team204" :team{name: "Sp
("player102" :player{age:
("player125" :player{age:
("player104" :player{age:
("player144" :player{age:

- —_—

42, name:
36, name:

urs"})

33, name:
41, name:
32, name:
47, name:

("player105" :player{age: 31, name:

("player113" :player{age: 29, name:

("player107" :player{age: 32, name:

("player109" :player{age: 34, name:

("player108" :player{age: 36, name:
il 2

1. ITEZ A ID 79 player100 B9 o
2,383 labels() REE RBIFRE Tag i E—15%K.

3. BFIRIFD MITo
4. RELER,

"Tim Duncan"})
"Tony Parker"})

"LaMarcus Aldridge"})
"Manu Ginobili"})
"Marco Belinelli"})
"Shaquille 0'Neal"})
"Danny Green"})
"Dejounte Murray"})
"Aron Baynes"})
"Tiago Splitter"})
"Boris Diaw"})

# &8 id 9 playerl00 M=, HiREISMFAE Tag

nebula> MATCH (v) \

WHERE id(v)=="player100" \
WITH labels(v) AS tags_unf \
UNWIND tags_unf AS tags_f \

RETURN tags_f;
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4.6.9 WITH

WITH A ER ST P ERT ISR,

# TIPARIEAAMBNRIE player RERWY, HWAMBEENREE, BIRIE age BUFAFHF, RE] age BIEENF 25 BIBBIREKIE.
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 Fommoe +

| Name | Age |

R e T S +

| "Luka Doncic" | 20 |

| "Ben Simmons" | 22 |

| "Kristaps Porzingis" | 23 |
+.

collect() 2 7 b Hika H

7E collect() EREIG RS RIFIRNTIRZET, FILUER with FORFMRGAEHER,

# 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);

254 RETURN EA)#

FEWITH FEFIRERR, FiBT RETURN FRIFEIHLE R,

# YU 3 BEFET Llist Hhh,
nebula> WITH [1, 2, 3] AS "List® RETURN 3 IN ‘Llist® AS r;
Cj— +

# iR[E 3 1 4 BHBRER.
nebula> WITH 4 AS one, 3 AS two RETURN one > two AS result;

S Y— +
| result |
fmmconmes +
| true |
S Y— +

REEH: 2024598148
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4.6.10 UNWIND

4.6.10 UNWIND
UNWIND BRI AT U FIRIR D A BIRH1T, FIRPHENTEN—1T.
UNWIND AT LAfER BB RSB P FRER.

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]

i
+ B4 nGQL IBEAHER uNiIN FH,

e

ERE nGQLIBEHRMEER i FENN, EERAEEER | 26, HER - SIATERMZANTE, MR wiin EERIEaG8TFE, FEFERSER |
HEMER - SIAEETZRINEE,

<statement> | UNWIND $-.<var> AS <alias> <|> <clause>;
+ openCypher A EEFA uNWIND FAlo
<statement> UNWIND <list> AS <alias> <RETURN clause> ;
N

+ 7E UNWIND F/a)HRs5FE WITH DISTINCT BILUSFIRPHNES AR, REIXEEHER,

e

R4 nGQL IBA)ARSZ4F 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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+ MATCH IBA)FREFE 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 IBEHP{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]FsE AR 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 IBAIAR{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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GET SUBGRAPH iBA] AR FE 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;

[:serve "player100"->"team204" @0 {}]
[:serve "player101"->"team204" @0 {}]
[:serve "playerl02"->"team204" @0 {}]
[:serve "playerl03"->"team204" @0 {}]
[:serve "playerl05"->"team204" @0 {}]
[:serve "player106"->"team204" @0 {}]
[:serve "playerl07"->"team204" @0 {}]
[:serve "player108"->"team204" @0 {}]
[:serve "player109"->"team204" @0 {}]

[:serve "playerlll"->"team204" @0 {}]
[:serve "playerl12"->"team204" @0 {}]
[:serve "playerl13"->"team204" @0 {}]
[:serve "playerl14"->"team204" @0 {}]
[:serve "playerl25"->"team204" @0 {}]
[:serve "playerl38"->"team204" @0 {}]

[:serve
[:serve

[
|
[
[
[
|
[
[
[
| [:serve "player110"->"team204" @0 {}]
[
[
[
|
[
[
[
|

FIND PATH SBAE]FsE AR UNWIND o

"player104"->"team204" @20132015 {}] |
"player104"->"team204" @20182019 {}] |

// &t player101 E| team204 ¥E serve HKEUNMRMIE LNMAR, HHEREIRNIT,

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 +

4.6.10 UNWIND

REEH: 2024598148
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DY
i

25

4.7 BEME

I

4.7 ZEME A EN

411 EaENR (FALH)
ATIERETEIERVEIERE—E, AE#TIE. 2EHEHFSE, REREZER,
NebulaGraph ZHR=MAXHTESETH (FFEZH)
(opencypher #AEA) EESNTFO, LENERILZElRHFEILERE,
(FRE nGQL) ZAMEMAIUAHAE, URXAS () 2R, BERE—EHHNER.

(FREnGQL) HLIAEER () BEIEIEEER, - EINERITUEA T EEINHEN.

OpenCypher FZ4E
EEETWHP, ERERM opencypher REBIBAMELE nGQLIBA, BIGIMATCH ... | 60 ... | YIELD ... o
- WRMER openCypher 3#AIBA) (MATCH. RETURN . WITHE) , IBABMFEAEENHSSHEF4.

- NRMEAFRE nGQLIEA (FETCH. 60. LOOKUP &) , HAEREENHDSHEEFH,

HEBEWAFFHS

FlII—MEBBR=TFEB A B. CARN, AR—NIR(E, BE—MITERE, CE—EIRME, MREHNTIRED, EE—MEERITRE, WE
MEREBEREXE: ZBEEER, MASNHNABTERTHITIER.

e

openCypher ‘EBEEER,

N
- opencypher 3#&iE4)

# FREEZIEN,
nebula> MATCH p=(v:player{name:"Tim Duncan"})--() \
WITH nodes(p) AS n \
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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);
« B4 nGQL (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;
fmoooooosss dheccscccooooooo0os +
| Team | Player |
S ———— S +
| "Spurs" | "Tony Parker" |
| "Hornets" | "Tony Parker" |
| "Spurs" | "Manu Ginobili" |
S ———— S +
RGEH: 2024598148
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4T2HRENZE

NebulaGraph AFR—FIEANERIFABEXEELE

BHE—FED.

OpenCypher F7%: 1%
3| EENS. URKEF, FELLEHE. Hl:
nebula> MATCH (v:player{name:"Tim Duncan"}) RETURN v;
S S +
[ v \
R et +
| ("player100" :player{name: "Tim Duncan", age: 42})
S S +

IO v IIRBEXE R,

‘&ﬁtion

ER— MATCH BRI H, FREEEANEE, fIi « FEESERSERI p=(v1)-[e2..

J#4 nGQL

\}
i

4.7.2 HENE

e
i

2]->(v2)-[e*2..2]->(v3) H,

NGQL I BB E X T EF LRI Svar_nane , var_nane HFEE. HFHTHE () MWL, FAFEREMER,

BEXTEXELHFHIT (FESGETAH) B, WITERELZE

BRANEESERATEREEXEE, EATHNFAEEEEN °

SRR, TREAMEF R

« }17. session PEAZHFINBEX TS,

e

- BEXZEBXAKNE,

- FEET BRNEEXZENEREAT, BEXNS  EREXZENE. ¥EEL

ZN 1|

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

C S — Droccooooocooooooos +
| Team | Player
$oscooccocas domcmo==soomconces +
| "Spurs" | "Tony Parker"

| "Hornets" | "Tony Parker" |
| "Spurs" | "Manu Ginobili"
$oscooccocas docmo==soomconces +

AIBH S EEAREE Sz

HENFEENESEENESETH
ﬂ'JII:EIo

$var = (\
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

TEEMEN, FEITAESEREMNER, thilTH

BIGIFE Svar IRERIRIEEF MEE INTERSECT ZFHY
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4.7.2 HENZ &

REEH: 2024598140
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4735 &M%

NGQLRHE LS IBFUAFAFTE 0 IFaF3 I Bikties. B BHEN, UNSIRESENNMEER, & O5 3R BN nGQL HER
XLERMSIAMT.

openCypher FEZ 1

RSB ERTRE nGQL,

SEYES | HTT

51 FA%F WiEA

$n S|FAEER.

$$ 5IAENR.
Bl e

$A.<tag_name>.<prop_name> # ECIARBMS|A
$$.<tag_name>.<prop_name> # BHm/EIE5IA

+ tag_name : mFY Tag BFF.
+ prop_name : Tag ARIEMERE R,

WEMES | T

E1):EES BiEA
_src IIEVEEIA R
_dst pual: S| SLst
_type MHRBYRERRES, ERSRRAM: ERAERA, AETEREA
_rank 188 rank &
5 EE

nGQL ARSI BUNEN, BEEREXNIREENmMRENILEN.

<edge_type>.<prop_name> # ERESGOEMESIH
<edge_type>._src|_dst|_type|_rank # NELEMLSIE

+ edge_type : Edge typeo
+ prop_name : Edge type BIEM4E .

HAEEWTRITI

ElLEES BieA
S- SIREATWTEBMZAINEDHMLER. ESEEFEEN °

]
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, $S$.player.age AS endAge;
Sooomomoooosceo oo +

| startName | endAge |

e dpmm=mmoms +

- 253/760 - 2023 Vesoft Inc.



4.7.3 51 HJEM®

| "Tim Duncan" | 36 |
| "Tim Duncan" | 41 |
+

.giﬁﬁztﬁﬁ'ﬁt

MNebulaGraph 2.6.0 #2325 7 #1#) Schema 182540, Bl ERBITENebulaGraph 3.6.0 FRENAAE AT :

GO FROM "player100" OVER follow YIELD properties($").name AS startName, properties($$).age AS endAge;

NebulaGraph 3.6.0 FA#IHE%.

# 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;

| follow._src | follow._dst | follow._type | follow._rank |
R — Mhocconaooooood S Mhoooooooocooood +

| "player100" | "player101" | 17 |0 |

| "player100" | "player125" | 17 | 0 |

T — R — R — I — +
E)&H&ﬂxﬁﬁ’ﬁ

M NebulaGraph 2.6.0 #232#F 7 ## Schema 1Ex 52, LI ERAITE NebulaGraph 3.6.0 FREVEINE £ T

GO FROM "player100" OVER follow YIELD properties(edge).degree;
GO FROM "player100" OVER follow YIELD src(edge), dst(edge), type(edge), rank(edge);

NebulaGraph 3.6.0 #&#IRiE %,

H AT (TR RIS A
UTEEEMEURGIMITIRENT:
1. 156 $-.id 5| I EFFAIERY GO FROM "player100" OVER follow VIELD dst(edge) AS id BAIRVLEER, BMR[E] follow MIERMBEM S 1D,

2. {6 properties($h) BRIZNIREN serve FEIN_EHEIA S AIERERY name B 1%,
3. 165 properties($$) ERIERIREN serve AN B AI=BIFBARY nane B4,

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: 2024598148
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4.8 HZ[A]iEA)

4.8 75 [A]1EA]

4.8.1 CREATE SPACE

E]Zs[a)2 NebulaGraph LR ENEISIEE S, 5 MySQL RN database BE&{M,  CREATE SPACE IBAIAI LIBIE— M HNEI=(E], HERENEE
==[a]#y Schema,

[EEi s

1%E God AEAIAF BT LUIRTT CREATE SPACE B4, FIHIEEN °
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>'];

£ WiRR
IF NOT EXISTS CNFCIRNETEEEFE, REARFEN, FatIZETE. (MENEZEINER, FelEEREE.
<graph_space_name> 1. #ENebulaGraph3:fig—tRR—PE=(E,

2. BZFEEREERTERIEN.

3. RINERT, (N5 1~4 FUH UTF-8 RwEIFR, BREEXFE (ROKNE) « 8F. FXE. FEEE T

(L) BUSMYSHFR, BRI FHF .

4, MRFEFEAFAHRTR. REXBFREURFHXL, BEEARSIS () aBEENET. R3ISTREAERAS
(.) o ¥EER o

AR

1. MRUFXAHEZEEHR, IR syntaxError FEIRAY, BFEAKRSIS () BEFXER.

2, EMPNELEREIS (O) , FARMT () KEXRSIS () , @0 \'; IREERAMT () , REHT () &5
WHREN, 0 \\o

partition_num EEETENDFHE, BIGRENEETERNEN 20 5 (HDD EEEINN2E) . FIMERPE 3INMER, BiURE
60 M3 Fr. BRIMEA 100

replica_factor EESMDREIAKE, BWEEFFRPIRER 3, EMHFIEFIREN 1. ATFFEETSHRR, BIFHEBLNRE
. BIMER L.

vid_type WIESE, 15E M ID AEIBREL, ADE[EH FIXED_STRING(<N>) I INT64 o INT ZE[E]TF INT64 o
FIXED_STRING(<N>) RNEUBREANEKFH R, KEANFH, BEKERIRE. fl90, UTF-84, — M XFRNKEAR
=NFED, MRIZENA 12, BA vid_type IRE 4 MHXFHR.
INT64 TRINEIBE BRI EEH,

COMMENT El=Epiid, &AM 256 FH, BIATHIR,
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4.8.1 CREATE SPACE

&;ﬁtion

- MMRBERIALREN 1, ARRBITEER &< /9 NebulaGraph BI7FERRSS I A SN B

* VID KRLESKERS:

+ £ NebulaGraph 1.x 1, VID B9ZEBITEER INTe4 , AZIFFRTEL; £ NebulaGraph 2.x F1, VID B9ZEEISZ 45 INTe4 F FIXED_STRING(<N>) o IBTERIZEIZE]RY
$ERE VID 28, 5 INSERT IBARBREERF—H, TMNRRES VID HKERITES Wrong vertex id type: 1001

- VID RAKEXRTAN, FAIEEKE; BEiZKEWBSIRES The VID nust be a 64-bit integer or a string fitting space vertex id length limit. o

- SNREIN Host not enough! AYIREE, BEIZEREL L Storage Host B#i= /L FEMGBIERIEIZ BT replica_factor BI#=E, LAY, RIFG SHOW HOSTS IESEFH
7, HIMERE:

- TEEBEE R Storage Host NIER FIXEIRIZZEIZS (replica_factor) E=E], XEHEREEEZFCIZPRIAMNETIE, HEY B Storage Host Z[5HE!
EE=E,

- HOIEAIEEEEE Storage Host EEWARS AW, BRBARMIT AD HosTS FEEE, XEHREZEEET Console EHE, HIT SHow HosTS FSREXH AL T B9
Storage Host, FAEHITAERZAY ADD HOSTS BUE, RFEEHERY Online Storage Host Z EB R A IZE =8,

- B4 Storage Host L7E3E Online RS, FEHITH—THE,

gﬁ#&lﬁ%@fi

2.5.0 ZHIB 2. X hRAH, vid_type REMIESEL, BRIAFI FIXED_STRING(S) o

e

graph_space_name , partition_num, replica_factor, vid_type, comment IR BE/SFIENZ. BRIE , FFEEF CREATE SPACE o

o P =5 [R]

CREATE SPACE [IF NOT EXISTS] <new_graph_space_name> AS <old_graph_space_name>;

S 5 ER
IF NOT EXISTS WNFEENETRREFE, REREFEN, AaREETE, MENETENER, F0NEEEME.
<new_graph_space_name> BirE=EIE TR, ZE T ESNAEREE,

BIAERT, 5 1~4 FHH UTF-8 RIBFR, BEEXFE (KAKNE) « BF. IXE, BRISKFRTREESE
ATRIZ. R FF k.

NRFBBEARHRFRN. REXBFHEURFRL, BEARSIS () GEENEH. R3ISHREGEENEAS
(.) o #EER o

BUERBY X TEfE <old_graph_space_name> EIZS[E]HY Schema, BEEZTEIZRGSH (DH#E. BIAHES) . Tag. Edge
type M [REZRS5I,

AR

1. MBLPXHEZESHE, IR syntaxError $6IREY, FEAKRSIS () BEPXF.

2. EMPNEEEREIS () , EARMMT () RKEXRSIS () , @0 \'; IFEBERAMT () , REHT (\)
EEWEEN, 0 \\o

<old_graph_space_name> FRIGE =B &M, ZE = BN EF T,

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;

+ e +

| Space | Create Space |

‘&‘Dtion

AR ERNISIRMNETE R GERR K. RAACIERRFILIN, MHFREUERY, EEREERIRFETT, BE/F2 MOEHR Q0%) . MRFEE
BULBKIBIRR, 1A A0 E S BN B K heartbeat_interval _secs o {BIFFZHULBYEARE (<5 ) AEESSHHHRRFAPHINSIRA AT imELEE,

&N A EIL
EARBERD, ATRINETRE, DFHNSHAIERSE. BRAIURITOTaRES A HIER:

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" | "3.6.0" |
| "storaged1" | 9779 | "ONLINE" | 9 | "basketballplayer:4, test:5" | "basketballplayer:10, test:10" | "3.6.0" |
| "storaged2" | 9779 | "ONLINE" | 3 | "basketballplayer:3" | "basketballplayer:10, test:10" | "3.6.0" |
+ O ey S O S N feooocooood +
MRFEHE R, BFRTOTHS:
nebula> BALANCE LEADER;
nebula> SHOW HOSTS;
+ mefheeoean +om s + e dheeommmoos +
| Host | Port | Status | Leader count | | Partition distribution | Version |
+ O N — - N — + S D osoooon +
| "storaged0" | 9779 | "ONLINE" | 7 | | "basketballplayer:10, test:10" | "3.6.0" |
| "storaged1" | 9779 | "ONLINE" | 7 | "basketballplayer:4, test:3" | "basketballplayer:10, test:10" | "3.6.0" |
| "storaged2" | 9779 | "ONLINE" | 6 | "basketbalLlplaye test:3" | "basketballplayer:10, test:10" | "3.6.0" |
+ O N — - N — R S S D osoooon +

&EEH: 2024598148
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4.8.2 USE

4.8.2 USE

USE IBAIRTLEE — M EI=E, SHREIS— 1 E=E, BEEANESERNIETE.

[

W7 usE IEREEETEN, FREUNERNAFRPEEEEETRENVE, SRS,

%

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—FIEDPEHEER M EIE,

5 Fabric Cypher &, NebulaGraph WEIZEIKILZBIRTLREN, $—TPEZEEALEZEG, ARTEBREMTE, CRMEZERNE—7
R usE BAYR. MTE Fabric Cypher FRTLAE—FIEAT (USE + CALL IE3%) AR MEZE

REEH: 2024598148
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4.8.3 SHOW SPACES

4.8.3 SHOW SPACES
SHoW SPACES iBa)A] A% NebulaGraph RFIRHIFFE B8,

LEReS

SHOW SPACES;

il

nebula> SHOW SPACES;

| "cba" |

BIEBETENES M CREATE SPACE,

REEH: 2024598148
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4.8.4 DESCRIBE SPACE

4.8.4 DESCRIBE SPACE

DESCRIBE SPACE iBAIA] L B/ IEE B =EHIE S
B

{Ra] LUAS DESC {79 DESCRIBE HI4ET 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: 2024598 14H
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4.8.5 CLEAR SPACE

4.8.5 CLEAR SPACE

CLEAR SPACE IBAIAFAZEZE RN =ML, BREMREZERSUKREFRH Schema E8.

e

ERIIERIT CLEAR SPACE I2{E2J5, ILEPHIT
SRIEHR (FIINER) HITZRF.

RELURA L RILE. REERMZ, COMPACT #BERJReaTmEIataE, BTl

TUBREESK
_RE BYA P AJ LAATT CLEAR SPACE 3B,
HEEFEI

- HiEERE, MEED, TEME. ERZESHIER
* CLEAR SPACE FRRFIMIRIF. WMRHITHHE, BEMNIT, BRABIHIE.

- BT EIFREIBEERIAR, CLEAR SPACE SHFERVBTIEIEIAS, JNR CLEAR SPACE IHITERIR P imiEiEBamAm, aTLigk h
storage_client_timeout_ms SHHE,
+ T CLEAR SPACE IBATIZ, MIZETEENBIBNITARKWENRE L, XEFNENITHREESE CLEAR SPACE JBRFEIER TS, HBEUEtAT

BER BT,

e

NebulaGraph REZFFEIGTT CLEAR SPACE FIEIBYZELET N\,

%

CLEAR SPACE [IF EXISTS] <space_name>;

B ET JER
IF EXISTS REFEENETRZREGFE, NRETEEE, WASRITETIRGE, NREZEAREE, WmiiiT, FRRTRITRY,
FRRRETEARGFE, BFEEIZEN, YETERFERN, CLEAR SPACE IBAISIITAN, RARIRE,
space_name EERIBE = 8 Z R,
il

CLEAR SPACE basketballplayer;

PREAHIELTR

E=[EH, CLEAR SPACE REMIFRAIEIEEIE:

+ Tag 58,

- Edge type 5.

- RERSINEXERS MR,
TEMHRITROIBBRER T CLEAR SPACE IBR 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)

w=EEH: 2024598 14H
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4.8.6 DROP SPACE

DROP SPACE iF A A FMIFMEEE =B RE TG E .

4.8.6 DROP SPACE

e

B, NBEMIPRIZIBEITEBIHRBEELIE, & auto_remove_invalid_space FEIEINA false o IFIBEBI Storage FHIE,

DROP SPACE 2 T HHIFRE == (813 M FIRE A 2K 3B ER Storage BRES#K auto_remove_invalid_space JRTE, auto_remove_invalid_space FIZRINER true , R MIBRER

\Aming

1T DROP SPACE f5, BMERBHEFTIZETEHIE, ZETENIIEDTERE,

BIEEA I

2E God FAEAEF BT LIT DROP SPACE iB4), EIBEES S )T,

Bk
DROP SPACE [IF EXISTS] <graph_space_name>;

IF EXISTS XEF A LU NEFRNESEREETE, REEHER, 7afiRE=IE,

gﬁﬁ&d:ﬁ@&

7£ NebulaGraph 3.1.0 hiRZ<#l, DROP SPACE IBAIFSMIPREER L3 M E=i8)r B R X M.

BERRITHRE =R

FAQ

iB]: $04T orop sPACE IERIMIBREI=EE, A ABREIA/INEEL?

%: WRMFEM 3.1.0 ZFiHRZAH NebulaGraph, DRop SPACE IBAINHIBRIEERNIBEBE=IE, FMibRER M ME=ERE R4, MEMERERE L
R, EFSIMIEREN AR, XN <nebula_graph_install_path>/data/storage/nebula/<space_id> o E A <space_id> BJ L@ DESCRIBE SPACE

{space_name} BEH.

&GS 2024598148
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4.9 Tag iEH]

4.9.1 CREATE TAG

CREATE TAG BRI A] LUBIS 3 E B FREIE—1 Tag.

OpenCypher 371
nGQL Hf9 Tag Al openCypher Hh8Y Label 18X, BXEFIARE, BTSSR,

+ openCypher H#Y Label FRE7E REATE BAIHR 5 R —iE eI,
+ nGQL Y Tag FEfE CREATE TAG IBAIMIIEIE., Tag BEE MySQL IR,

[k Ea
1T CREATE TAG IFERIFELRIBRINAF ABIEEERTEN , BNEIRE,
%

B Tag 7, FESH USE BAIBETIEZEL

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>]

- 264/760 -

4.9 Tag i&H)

2023 Vesoft Inc.



[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

i3
KNFFEIE Tag REHFE, RENEFEN, 720 Tag, (VN Tag 9B, FNEKRELE,

1. SN E=EIAN Tag BIAEHE—H,

2. Tag BIMEBRTEEN.

30 RINERT, (EH 14 FUH UTF-8 wIBFR, BREEXFE (KOKNE)  BF. IXEF. FREETE O U
SMSFTRTFRT, BERBEAEFF .

4, MRFEFEAFHTR. REXBFREURFHX, BHEARSIS () aBEENET. RIISTREAERXAS
(.) - ¥EER o

AR

1. MRLUPXERE Tag, Ik Syntaxkrror FIZHY, FFEARSIS () BEFXF.

2. BEPNEEEREIS () , FARMT () RKEXRSIS () , @0 \'; IRBERMT () , REHT () &5
BEX, W\

BEEM, S Tag FHRBRMEGTLIM— BHENSRMNS Tag 18R,
BHEREIELRE, BRsRIE. . &K o

EEBMESTEZIFNNLL . BIMEA NILL . 3ETE NOT NULL BISEIETE DEFAULT {ERY, NSRS TUEEE; REE
NOT NULL 1 DEFAULT 1B, 3ENBUBIIRGHISEE, MEAIAIEN DEFALLT (B,

BERMENRIME. BIMERTILRE— X FEDK NebulaGraph ZIFHWFRER. MBENSILEHIEEENBENE, WEM
ENINER

MENEMER Tag B9ER. RAN 256 F1o ENIATHR.

EENBSEE, B ¥, NEBEEYTN 64 UIFHELE, BEEMNEEEEZMNRNTHFNEL, BEmad
o BIAMER 0, BREIEKTEH.

BEBRBFINENEY. BENHIBLEYMMZ int A& tinestanp o — Tag REBE—PMFEA TTIL 0L, BLTTLH
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";

Bl Tag HiMH

S EAMER Tag FTRERKRN, EAERSS RN, NMHREERS, EEUIRERIRFHT, BFF2 NMOBREHA Q01) .

MBEEEZOBER, BN {EEB$ heartbeat_interval_secs o

&GS 2024598148
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4.9.2 DROP TAG

49.2 DROP TAG
DROP TAG IEE) BT LAMIBR X # T1EZS [BINFR A m ERYIERE Tag.

RALUE—MEZ Tago

c MRENRRE— Tag, WX Tagfa, ARMEEAEX R, TR Compaction &N EMifZR, B5ZmESHBNATET —XRE

BRI,
c MRENREEN Tag, BEREP— Tag, MARTLIAFRX MR, BRLEHDEH Tag FiE XHIFE R,

MIER Tag $&EIXMIFR Schema #5438, & ERIXHHERFRUZIMEE, MRET—X Compaction ##IER IR,

;pv.npatibility

NebulaGraph 3.6.0 FRERIARZHHENT Tag M. WNBFEAT Tag B9, EEEHANFAE Graph REMECESIH (nebula-graphd.conf ) HRFFHE --
graph_use_vertex_key=true ; TEFf Storage BRSZMIECE S (nebula-storaged.conf ) FRHTIY --use vertex_key=true o

[l

- BRIA P B IUAE SRR 8EH1T DROP TAG 1B4), #EIES o

- HafR Tag FEEEMZEES], M 0ROP TAG BT XIRAZTERIR [ERROR (-1005)]: Conflict! o MIPRESIIESL o
L

DROP TAG [IF EXISTS] <tag_name>;
+ IF EXISTS : K2MFMBREY Tag RS EE, REFERN, A =MibR Tag.

+ tag name : FEEEMIBRAY Tag BiF. — X2 BEMIBR— Tag.

ZN |

nebula> CREATE TAG IF NOT EXISTS test(pl string, p2 int);
nebula> DROP TAG test;

REEH: 2024598148
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4.9.3 ALTER TAG

ALTER TAG BB RTLUEDK Tag BILEHT, BUSDIBMIEME. EOEIREEE, BaLIABMIRE. B

R

+ BRIVAF BIURE N RARA BERRIT ALTER TAG 154, FIBEEN

<]

(Time-To-Live) o

- WREECHHNEMTBEEES], TN ALTER TAC By SIRAZREEIR [ERROR (-1005)]: Conflict! o MHPRZRSIIEER

- BEREHNEER RS EFEIRMFHNESER AR, SUHMERERRK.

%

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 : IEEEMEHRA Tag BFf. —RIBEIEHR— Tag. BHRBEHRM Tag AL TIEZEHEE, SUNSIRE,
« BILATE— ALTER TAG BRI ADD . DROP FI CHANGE FA), FRIZEBIAEIES () DR

« XA ADD TX CHANGE 3EE/BIHE(ET NOT NULL BY, HEAZBEMIEEIIAE, BITENX DEFAULT BY{E.

« LfEM CHANGE BB 1 BIERIBS BT :
« {RAVFERR FIXED_STRING A1 INT KRB KEANFTANKE, FRFHDKE,

XA IFAEER FIXED_STRING 268U Jy STRING 28U, &2 FLOAT ZEEY Ay DouBLE ZEHY,

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 ifA
SN EANMERN Tag ATRERRM, EABHRERTEIN, NBFREERS,

MRFEEHOBIENRE, ER {BERBEN heartbeat_interval_secs o

[EEURIEREIRFISTT, EFE 2 NMOBEH Q0/) .

4.9.3 ALTER TAG

&EEH: 2024598148
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4.9.4 SHOW TAGS
SHOW TAGS TBA) B HFIE = BINRIFRE Tag B#F.

AT sHow TAGS IBEM AR EEMNIR, EBREILERAZTRIAFIVIRE,
Bk
SHOH TAGS;

il

nebula> SHOW TAGS;

fommmmmooes +
| Name |
T —— +
| "player" |
| "team" |
C——— +

4.9.4 SHOW TAGS

REEH: 2024598148
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4.9.5 DESCRIBE TAG

4.9.5 DESCRIBE TAG
DESCRIBE TAG R/RIETE Tag MUIFAE R, BIMFEAM. MIBLEE,

[EES {as
E R P BIERE X NANPR A BEFIT DESCRIBE TAG 1B, FIFIES WA = A il f,

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" | "VES" | | |
ST —— I —— S T —— [ — +
A 2024598148
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4.9.6 DELETE TAG

4.9.6 DELETE TAG

DELETE TAG IBAI A IAMBRIETE s ERIIERE Tag.

[

BRI P TIRE M NABR A BEHAT DELETE TAG B4, IFBIBB NN = 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 : IEEEMFR Tag B9 1D, AJLUEEZ M VID, BERNES () 7R

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;

E—
[v]
E—
E——

g.npatibility

- 7£ openCypher 81, BILAfEFE RENOVE v:LABEL iBEMEIBERIZS v BY LABEL o
- HENER, BAREIE . £ nGQL H{FF DELETE TAG o

REEH: 2024598148
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4.9.7 BhnANHER RS

4.9.7 S AN bR PR
1£ openCypher 1, HHENIIRE (SET label ) FIFBERATEE (RENOVE Label) E9THEE, AIMATFIMEZMHEITETR,

£ NebulaGraph /1, BILUE Tag THESLIMABENRIE, OIE Tag 748 Tag BAZIEEM S L, SAILURIE Tag BIFHUEZSH S, HATLGE DELETE
TAG PR R LR ERBEER Tag.

il

BIIN7E basketballplayer ##E&EH, D EIKTEN BRI BEIKIARZR, TR Tag shareholder BIEERS|, HERES . MRFEERE, &
LU DELETE TAG IBAIMIBRAERIE RN 5B YA 7R Tago

//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

WMERHENNAEERE A 012 ZR5], 155 REBUILD TAG INDEX <index_name_list>; IBAIEEZS .

A 2024598148

-271/760 - 2023 Vesoft Inc.



4.10 Edge type &)

4.10 Edge type 1&4]

4.10.1 CREATE EDGE

CREATE EDGE IBE) ] LUBT 18 RE B #REIZE— Edge typeo

OpenCypher 371
nGQL A Edge type #1 openCypher FREIX RERRM, BXEFRTRE, FlIIEiIelEA=.

- openCypher X RERIFZEE REATE BAHF 5 S —ielE,
- nGQL AN Edge type T Z 5 CREATE EDGE IBAIIRIZBIE, Edge type BERZE MySQL HFHIZR,

[k Ea
1T CREATE EDGE BAIFBEYMERNAF B EEETERN , BNEIRE.
%

832 Edge type &1, FTEIA USEIBAEETIEZIEL

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>'];

B e
IF NOT EXISTS KNI Edge type BBTFE, RERFERN, A28 Edge type, (&N Edge type FIEFR, FQMEKE M.
<edge_type_name> 1. S1MEZERR Edge type HIEME—HAY,

2. Edge type BB RTLEEN.

30 BABERT, %5 1-4 FHH UTF-8 RIBFH, BIEEXFE (RHKANE) « #F. AXFE, FEEaTIE O

DM F R, BERRELUEFF ko

4, MRFEFEARKFHN. REXBFREURFL, BEARSIS () GEENEH. R3ISHREAEEXDS
(.) - #¥EER o

=W

1. MR Edge type, 3R SyntaxError $HIREY, BEARSIS () SEHNXFR.

2, BEMPNEFEEEREIS () , FARMMLI () REXRSIS () , @ \'; AFEERMMT () , REIT () =&
FTEX, W\

<prop_name> BMYERIF. 1 Edge type FHBMZMHIM—, BHEMNGZMNS Edge type R,

<data_type> BMRIRERE, BRREE. . Dy o

NULL | NOT NULL IEERMERTIZRANLL . BIMER WLL . HIEERMEE T NLL B, BEIEEBMENBIAE, B2 erFauLT BE,

DEFAULT EERBMENRINE, BINMERTUR— MY FER NebulaGraph ZHHIRAR, MBIENLLEEIREETBUHENE, NER
BRINE,

COMMENT I E M Edge type B, AN 256 F1, BRUIATHER,

TTL_DURATION EEMEBEE, B . REMEEXIA 64 UIEHEY, BHENNEBEEZNNRNFHaEE, BEnad

o BUAMER 0, RTBIEKTIH,

TTL_COL IEEEIRBIEERBENE. BHAEIBREMAR int HE tinestanp o — Edge type REEFEE—PMFERA TTL 0L, B
TTILRERIESH 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

wmEEHT: 2024598 14H
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4.10.2 DROP EDGE
DROP EDGE & 6]AJ LAMIBR 2 51 TEZS BINAYIERE Edge typeo
—MNAREEE— Edge type, MIPFRX Edge type [, FAFRMIEIRIAXMNA, TR Compaction &IER<MIbkiZiz,

fHB& Edge type #R(EXMIBR Schema ¥, BE EHNNXHRERA=UZIBIER, MRE F—XR Compaction 1EEEIHIBR,

[
- BRIAFGIRE X RAXRA 8EHIT DroP EDGE BA, FBEIFSL 0

- TfafR Edge type FEEEMAZRS], TN dROP EDGE BYRARASRERIR [ERROR (-1005)]: Conflict! o MIPRERSIESR
B
DROP EDGE [IF EXISTS] <edge_type_name>

* IF EXISTS : KMAFMIERAY Edge type BEFE, RBFEN, A SMER Edge type,

* edge_type_name : FSEEMIFRAY Edge type B, — X2 BEMIBR— Edge types

il

nebula> CREATE EDGE IF NOT EXISTS el(pl string, p2 int);
nebula> DROP EDGE el;

4.10.2 DROP EDGE

REEH: 2024598148
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4.10.3 ALTER EDGE

4.10.3 ALTER EDGE

ALTER EDGE IEAJRJLAEER Edge type BYZEH, BIANIEMIENE. EEREIERE, BWAILNBIERE. BK (Time-To-Live) o

FEEW
- BRI XIRE X NANRA ERAT ALTER EDGE IBH, FEES N o
- BRECHKHNEMTBEEERS], TN ALTER EDE BYSIR/AZEEEIR [ERROR (-1005)]: Conflict! o AHPFRZERSIIEEN o

- BEREHNEER RS EFEIRMFHNESER AR, SUHMERERRK.

o SUFEEAN FIXED_STRING F0 INT ZREIMKE,
* SNYVF FIXED_STRING ZREUEEHE Ty STRING 258U,  FLOAT ZEEUEE 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 : }STEBIESEMY Edge type Bff. — X RBEMEE— Edge type. IBHRBIELA Edge type ELFI LIEZ BHh7EE, TURIRE.
« BILATE— ALTER EDGE iBA)HRfERZ ADD . DROP F1 CHANGE FA), FHAIZEAEES () 9.

- Z{EF ADD 3% CHANGE 3ETE B MBS NOT NULL BY, RFAZBEMEISERINE, BIZEN DEFAULT BYME,

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';

B2 Edge type Wi
SN ERANMEERR Edge type ATRER KN, EABHRERFI RN, AREREIERY, EEREERIRFIAT, BSF 2 MOBER Q0%#) .

MNRFEBEZBOBER, B {EEEEK heartbeat_interval_secs o

REEH: 2024598148
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4.10.4 SHOW EDGES

4.10.4 SHOW EDGES
SHOW EDGES BA) 2/~ HAEIE=BINBIFTE Edge type B#Fo

AT sHow EDGES IFAIRFEMEMINR, (BERIRELERHERIIAF VL RE,
Bk
SHOW EDGES;

il

nebula> SHOW EDGES;

| "follow" |
| "serve" |

REEH: 2024598148
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4.10.5 DESCRIBE EDGE

4.10.5 DESCRIBE EDGE

DESCRIBE EDGE R/RIETE Edge type BIIF4HE 8, FIMIFERBIR. HUEREE,

[

EREA P QIERE M AR BEA4T DESCRIBE EDGE iEA), IFBEIES N E fEiiE,

Bk
DESC[RIBE] EDGE <edge_type_name>

DESCRIBE B LAZEE A9 DESC o

il
nebula> DESCRIBE EDGE follow;
C ——— | — S — T j —— +
| Field | Type | Null | Default | Comment |
fmooososoos fheccccscas droooooos frooooooccs S +
| "degree" | "int64" | "YES" | | |
C ——— | — S — T j —— +

REEH: 2024598148
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4.11 HikA)

4.11 SiEA)

4.11.1 INSERT VERTEX

INSERT VERTEX IBE)A] LUTE NebulaGraph LHIEViEEE = BIHIEN—THZ 2o

[EE S as
4T INSERT VERTEX IBAI R E LIS RNAFREIEERTIEMN , 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 : UFHENEI VID BEFE, REAHFAEN, 7SN, MREBELHFE, FaTENR.

e

- IF NOT EXISTS A& VID + Tag BHMEREHER, FANEME.
- IF NOT EXISTS RITIEEN—RIIBRESFE, FAlLtxsESBRERM,

* tag_name : MKEXMY Tag (MEE) . Tag WEIE, #HIFESN o

(%Dtion

NebulaGraph 3.6.0 FRERIARZHHENT Tag M. WNBFEAT Tag B, EEEHANFAE Graph REMECESIH (nebula-graphd.conf ) HRFFIE --
graph_use_vertex_key=true ; ¥EFf Storage BRSZHIERE LM (nebula-storaged.conf ) FRFIY --use vertex key=true o IHANTE Tag mAYER< =M INSERT

VERTEX VALUES "1":(); o

* property name . BEIGEMEMERT.
+ vid: = IDo £ NebulaGraph 3.6.0 PZIFF R RIELY, FEEERTENIZE, #HESN o

sxz%m

+ property_value : R¥E prop_name_List EE B4 E. MNREEBESEME, M Tag PRMAEMEIRE NOT NLL , SIREIEIR, #1515

o

&;ﬁtion

INSERT VERTEX 5 openCypher 51 CREATE OB R AR

+ INSERT VERTEX IBRFIZILTF NoSQL(key-value) 75 =UB INSERT iBE, & SQL HFHY UPSERT (UPDATE Or INSERT ),
- FB[E vp A TAG BUIEIR TR, SNSRIEERER IF NOT EXISTS , IS ANMEIERBEEIREIE, TEERKHEN.
- 18 vID BRE Tac BIIER T, R TAG MMMIERAMEEEE, FFEESHE Ao
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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 RAIMZIENEILE, 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 +

fEF IF NOT EXISTS HIANBFEMN SN, FR#HITEN.

# 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: 2024598148
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4.11.2 DELETE VERTEX

DELETE VERTEX IBE) A LUMBR, {BREIARMBRIZ = XBERY BTN,

4.11.2 DELETE VERTEX

;I{.npatibility

NebulaGraph 2.x ZRIABR s Ko kB4 Z I HIAFINIL, NebulaGraph 3.6.0 ZUIARMIBRSR, FHPRZSKEBEMEIAFMNIG, HEHEBAEEREL.

DELETE VERTEX IBE)—RA LUMHBF— P HZ . AP A UESEER—EER, #Hasl =85,

e

- DELETE VERTEX EEIEMIFRS, FHIBRXEXAYIZ,

- DELETE TAG EMIPREE = LRVIETE Tag.

TEIE
DELETE VERTEX <vid> [ , <vid> ... ] [WITH EDGE];

* WITH EDGE : MIBRIZ s R BX Y HIAFINIL,

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;

# HREER, BRFARENR.

nebula> GO FROM "player100" OVER serve WHERE properties(edge).start_year == "2021" YIELD dst(edge) AS id | DELETE VERTEX $-.id;

fFRIL R

NebulaGraph $#EIBAR = MER, ZETRREFAEE (HBMAL) R ER,

étltion

- AEFEFERRR, MREEHRBFER, BRHMBOMIFOER. SNESEREDL

. IBREBR T SFENIRE, NEERMIPRSERENEREEAY, B LUAZE nebula-graphd. conf FRAYEER --storage_client_timeout_ms FEIFBAT AT E],

fese 3Ryl

+ NebulaGraph ME#E/NFE 245 28%

REEH: 2024598148
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https://www.bilibili.com/video/BV1GR4y1F7ko

4.11.3 UPDATE VERTEX

4.11.3 UPDATE VERTEX

UPDATE VERTEX BRI BRI LUEEN = £ Tag B4 (E.

NebulaGraph z#f CAS (compare and set) #2{E,

e

—RAREE— Tago

B

UPDATE VERTEX ON <tag_name> <vid>
SET <update_prop>

[WHEN <condition>]

[YIELD <output>]

i BRI L] |

ON <tag_name> b3 IEE MY Tag. EEMHIBMEMITEXD Tag N ON player

<vid> = IEEBEHAIS Do "player100"

SET <update_prop> 2 IEE e E MR, SET age = age +1
WHEN <condition> & IBETIESR M. MR <condition> Z5R A false , SET FAFREE. WHEN name == "Tim"
YIELD <output> 5 IBEBUNEEE. 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: 2024598148
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4.11.4 UPSERT VERTEX

4.11.4 UPSERT VERTEX

UPSERT VERTEX IBE)Z5 & UPDATE F1 INSERT , WIRMFE, KMEBRANEME, MRAFREFE, SHEANFMIS.

e

UPSERT VERTEX —R REEMEEX— Tago

UPSERT VERTEX M4BEITAET INSERT , [EJ9 UPSERT 2—HS K RFIAIEEL. Bk, BN,

&fﬁtion

F % UPSERT [El—™ TAG 3¢ EDGE TYPE &1R%8-

%

UPSERT VERTEX ON <tag> <vid>
SET <update_prop>

[WHEN <condition>]

[YIELD <output>]

S8 EEIN iR ANl
ON <tag> b3 IBERM Tag, EREHMMBMENTEXA Tag Ao ON player
<vid> = IEE BB IFIENNI 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 AR, YIELD name AS Name

FANELER A,
MR[RTEFE, TIE W FANEKUHRERRE, HFEAS, FIHIT seT 74, BIFENNSNEEEIRAT:
* SETFHl,
- BUERTHERIME,
fBlyn:
c BIEANSEEET Tag player BIEME nane 7 age o
+ SET FAMHERE age=30,

FRBER THBILEEIN TR,

REHE WHEN TR BUERSEIIME name /& 141 age BIH{E

= = HiNE 30

= B NULL 30

B HIME 30

B ES NULL 30
NI
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4.11.4 UPSERT VERTEX

/] 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—NRGIF, ER age RBEINME, AR, age BUABEAI NULL , 1T age = age + 1[G NULL o SASR age BERIAE, M age = age + 1 ALY
BT, flan:

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,

WMRREFE, BRE weN FRNRS, MSERNELEE.

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 +

WMRSEEFE, BERHE N FANEY, BHRAIEM.
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4.11.4 UPSERT VERTEX

nebula> FETCH PROP ON player "playerl01" YIELD properties(vertex);

Fomm e mmeeme +
| properties(VERTEX) |
S +
| {age: 38, name: "Tony Parker"} |
frocoocooooosoEcoeooD +

nebula> UPSERT VERTEX ON player "player101" \
SET age = age + 2 \
WHEN name == "Someone else" \
YIELD name AS Name, age AS Age;
e +

&GS 2024598148
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4.12 $hiEA)

4.12.1 INSERT EDGE
INSERT EDGE IEAJPJLATE NebulaGraph SEIEVEEEZ BTN —R RS FiL. WREABN, M (src_vid) ZIBHIR (dst_vid) o

INSERT EDGE BIHIT AR ANESEIEN. SIREH Edge type. R, L=, rank HIEREWNZL, WEZFRIB,

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 : FHFAJLAfSEAE IF NOT EXISTS XEBFNFHANNIAREEE, REAREEN, TN

4.12 AiEA)

e

- IF NOT EXISTS {XARM<BHIER, ism. BIRM rank>2EFE, FoEIBMERSES.

- IF NOT EXISTS RITIREN—REIBREFE, ALtxeExBRERM,

* <edge_type> : 11XEXHJ Edge type, RBEFSE— Edge type. Edge type AIRHIBIE, #HEESN o
* <prop_name_list> . EERENBMRNTIR,
+ src_vid : #CIEM 1D, RRIDAIECS.

+ dstvid: BHSID, RRIDAIES,

* rank © AJEEDL, B89 rank B, EIEEEN int. EINMER 0

\I,’:enCypher RAM

openCypher H&%5 rank B,

+ <prop_value_List>: 1R¥E prop_name_List IEEEME. WREMEEM Edge type FHEIBLBRLE, RiREHIR, NMREHESEME,
type XM AIEHEIRE S NOT NULL , BRIR[EEIR, FIBEIESN 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);
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# BBKN, EA"a13"R2E int HKEL,
nebula> INSERT EDGE e2 (name, age) VALUES "11"->"13":("nl", "al3");

—FUARAIUZRENREIEE, 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 3EANEBEERNAEY, F#ITEX,

# 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

BE (MARSAB) SVID (REGXEER) -

« HEBANF—FKIARIR edge conflict iR, AIfEEEIR,

- NebulaGraph 3.6.0 2iFEEEH (Danglingedge) o EILAIUTERCRNE L RIEER, £50; LFITARTLUSEIE <edgetype>. src 3 <edgetype>. dst 3K

- BRIEFEERIERENRTE, MREMIBER, SNWEREBHAT N HERIZEENITARRENS, FIINSNRIESRIZ IR, FJREsHl
BARTUNERBARSNEN—D, HEBAZ NI RENR—EE, ESRERE, BEHRHRITH S,

- K9 INSERT & KR RHY INSERT BE—4, JRERE INSERT BRI storaged BIF INSERT,  INSERT & IR storaged #9—> INSERT,

A 2024598148
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4.12.2 DELETE EDGE

4.12.2 DELETE EDGE

DELETE EDGE IEAIRTLAMIERIA. —RAILMMBR—HEZHiL. APAUESEEN—ERR, #HFEIEET.

NRFEMRF— D RBIFFE LR, BRERXN R FEBSR DELETE VERTEX,

LEReS

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

‘&ﬁtion

WNRFAETE rank, WHRIMIER rank 79 0 891, FEMPRFAERY rank, RINTFERHG,

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: 2024598148
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4.12.3 UPDATE EDGE

UPDATE EDGE iBA)A] LUMEEIA L Edge type HIE M,

NebulaGraph 3z CAS (compare and swap) 1%fE.

LEReS

UPDATE EDGE ON <edge_type>
<src_vid> -> <dst_vid> [@<rank>]
SET <update_prop>

[WHEN <condition>]

[YIELD <output>]

S BEHM
ON <edge_type> =3
<src_vid> =
<dst_vid>

<rank> =

SET <update_prop> =

WHEN <condition> &

YIELD <output> S

il

// B 60 BAEELNEEE,
nebula> GO FROM "player100" \
OVER serve \

187 Edge type., EIEAMIBMENTIEX Edge type W,

FEEINATREIE AT 1D
FEEINHIE RIS 1D,
IEE N rank (B,

eI EME PR B I (B,

FEETIES M. YNR <condition> £5R A false ,

28
EEEAEHE.

YIELD properties(edge).start_year, properties(edge).end_year;

L — L +
| properties(EDGE).start_year | properties(EDGE).end_year |

/] 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 +

4.12.3 UPDATE EDGE

Tl

ON serve
"player100"
"team204"
10

SET start_year = start_year
+1

WHEN end_year < 2010

YIELD start_year AS
Start_Year

REEH: 2024598148
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4.12.4 UPSERT EDGE

UPSERT EDGE iBA]4& 5 UPDATE Al INSERT , SNRINEE, <EIMLNEM; NRBLFEE, SIEAFRIL,

UPSERT EDGE MEREITAFRT INSERT , EEI UPSERT B—HS B4R 5FAYISEN. 1B, B NIZ1E,

&;ﬁtion

F& UPSERT [RI—™ TAG 5f EDGE TYPE &R %,

%

UPSERT EDGE ON <edge_type>
<src_vid> -> <dst_vid> [@rank
SET <update_prop>

[WHEN <condition>]

[YIELD <properties>]

28 BEYGM BiEA

ON <edge_type> =3 {87 Edge type. EEMREMMLIIEXA Edge type
Ao

<src_vid> = 1ERELATECIA R 1D,

<dst_vid> = FEELHI BRI Do

<rank> = HEREIAA] rank B, HUEEE into

SET <update_prop> = IEEAENE M E,

WHEN <condition> = EELIRF M

VIELD <output> B EEIE AN,

ANFERA

WMRILAREFE, TiL N FANRHREHE, MIFEANIL, BT ST 70, EIHEANRLRNEEERURT!

* SETFHle

- BHRESERIME

kak

- BENILESET Edge type serve BB start_year F end_year o
* SET FAJERE end_year = 2021,

FEERTHEEEN T &,

REHE WHEN TR BHERSHERIME start_year B 14{E end_year B 14(E
= = HiIAE 2021
= = NULL 2021
= HiAE 2021
B = NULL 2021
T

- 289/760 -

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
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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—NRAISE, ER end year ;REEINE, IENBETS, end_year BRIAESI NULL , 31T end_year = end_year + 1 J5{[579 NULL o YOZR end_year HEAIA
{8, MW end_year = end_year + 1 AJLAESEHIT, BlaN:

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

WMRIDEFE, BIHRE weN FRNRS, MEEXUINELE,

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 +

NRNTFE, BRFHRE N FAMNEMY, BERFEER.

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 |

T R R—— +

| 2016 | 2020 |

focoscsccooso [ —— +
RIEEH: 2024598148
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4.13 JFAEZES|

4,13 JFAEZES|

4.13.1 R348

ATIREEIEEE, NebulaGraph X#F N =B Tag 5 Tag BWEMEIE, 14RY Edge type 8¢ Edge type WENMEIECIEERS|. RIIFTUETIEEN
Tag. Edgetype. BMEWHIE, BRRSIASFEFHELIE, MEFHEEENIIE,

NebulaGraph Z#FF#ERRS|: FRERSIMEXESl.

it A UERA

- RE|[AIURBEIANEE, BRSBEHE NELE.

+ 5| 2HIT Lookup IBEI AT EMEISIENFIESMG, MRKERS], HIT Lok BOSIRE.

- {EFAZ3I84, NebulaGraph &BEEHERRMEMESI,

- AEEEEENRS], BFRSIFIFFRENZRESJIEREVLERS BINSMHESHILER 1) AIRERAZEEEE; X FEEEENERS]

(FIEINER) , THkBERIGERSHTREZRF .
JRA S|
EERSITUETIEENBUZIOHIE, BT ESR:
- B¥E Tag Z5|#1 Edge type &5l
« WMFShEEZRS| (REBUILD INDEX) o

« ZHFOIER—1 Tag 3 Edge type WZ M BMRS| (EEERS]) , {BRFHEEE Tag 3 Edge type.

FRAERTHRME

EXE ]

EXH5|BET Elasticsearch RLIMAY, AFWFABEEHITARER. BEHER, ENRAIERNEMER, BUTHER:
« RAFIE—NEMENRS.

© RZHFZIERIE, FIENAND . OR. NOT,
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4.13.1 Z3INA

e

WRFBEHTENFNBROLE, BERARERS

A NULL EZ&35]

FEFFHES NULL BB EIZRS ],

BAME—RSE]

£ Cypher /1, AILUEIE Constrains SSELBMERNME—MREl, £ MySQL &, A —RSIRBHEFHRIEM—E, 7 nGQL F&BEE MM
—&3| (AFBTRIEBEENE—M) .

o7~ H AR R SRR TE A

RERSIEXZFHT. BHNRERENESHTEEER, FXHEMEEEETEEER.

REEH: 2024598148
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4.13.2 CREATE INDEX

4.13.2 CREATE INDEX

[EIES as
BIEZRS| 2 a0, BHRIEXM Tag 3 Edge type ERBIE, NALIE Tag # Edge type, EEN # o
MABIES YRS, EEN o

EHRS

5| S E AR RNE S EEARSIF, BFSYUAIEUATARR,
CREATE INDEX IBEIFAF 3t Tag. EdgeType HEEMEIEFEERS. BEHFIITA “Tag&5!” . “Edgetype R51” M “BHRESI”
- Tag &5|#1 Edge type RS IRZFAF#1 Tag. Edge type BEHEXNE®, FIGIFA Lookup ZEI%HE Tag player BIFAE Mo
‘BURS” EATETEMNEN, FINETEMN age 3E age == 19 BIFAEH .
MREER Tag THEM A BIEEMZRS i A (THERSIAIT) , RSIZEMAERXANT (Edge type R5IFAE) :
- TWSIERILUER i TARER i T,

* TEVATCH. LOOKUP Ba)H i T AJ LA i TA THRE M.

.EiH&ZIS%@E
7EILEIAYRRZAS T, Lookup IBEIFREY Tag 3 Edge type R FAIEREMRS I BT EMEEH.

ERBRRSIHTERNRARRGHERNER, EEWEESIRIEERNRSIBRXH.

&Tjtion

FEEBEEFFRPEARS, BIFREREARSIMULSHIRME, RIIZSHEHEEAE T

TRFFRNEURIKERKN 256; EXFHEHNBURSIKENRIIBEASHKE, TRH. KERIISMEK Storage IRSH9MEIERE, URSHAES
MTE, BRI KEREANMERRSINRKFTHER,

BRVESPR

MRGIERERS], BERRBUOTIE:

1. YIRS NEWEZE NebulaGraph

2. BIEZS,
3. °
4. f£F =1 BAEEME. AFE (EF) EEEAWZRS], NebulaGraph 2BEENITH.

e

MRALERSIBENKIE, SERAGHENTRSHENRERIE,
HEEBES NBIRIF --disable_auto_compaction = false o

MEIRMERS I HFRUAEN. BIEMNERS I HZIRNILZIER (§I40 Lookup S REBUILD INDEX ) BE KM (HREE can't find xxx in the space) o EIFBIE
TREFRS LM, NebulaGraph BET—MUBKEREA BESERERS IMNEIE. NREREIERS, ELIRIEEINAIHT, BEF 2 NOBKEL 20%) . W
REEEROBKEIR, BN {BEXZ %K heartbeat_interval_secs o
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4.13.2 CREATE INDEX

@nger

BIEZS|, HEMSHERXRCIERRZZESIG, A9 REBUILD INDEX o BNITSIETE MATCH F1 LOOKUP B FRiR [EX L 4K3R,

%

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

2 i8R

TAG | EDGE EEECENERSIKE,

IF NOT EXISTS WNREIRNRSIREFE, IBEFEFEN, TREIERS

<index_name> 1. R5|8. R3IBE—TETRHLARHE N, HFHHES5NI i_taghane_prophane o

2. BOAERT, (KHF 1~4 FHH UTF-8 RISFH, BEEXFE (KAANE) « HF. FxXF. Faa T
() MSMOEHFR, BERREEUEFR X,

3. MIRFBECEARHTHN. REXBFHAEURFHL, BEARSIS () SEBNEH. R3ISHFEEEENTD
S (). ¥ESR °

AR

1. WRUAXHRERSI®E, ] syntaxkrror FHIREY, HBEARSIS () BEPXFH.

2, FMHUFEERSIS () , FARMML () RKEXRSIS () , @\ MFESRMT () , RFT )

KTEWMFEI WM \\o

<tag_name> B 25| XEER Tag 3% Edge & #Fo

<edge_name>

<prop_name_List> NEKFHFEBMELIERSIF, M0 prop_nane(length) IEERSIKE, R5|KERKHN 256; 5 Tag =X Edge type &
BOIiRZRS|AY, ZB& <prop_name_Llist> o

COMMENT 5| iER, BAN 256 F1, ZIATHER,

f]# TaglEdge type X3
nebula> CREATE TAG INDEX player_index on player();

nebula> CREATE EDGE INDEX follow_index on follow();

7 Tag 5% Edge type BIEEZ5|f5, AP RILIEA L0oKUP BAIE #E% Tag 09 FIERMIVID, SE FrgiZseileh B MMGEAsa vID. BiA VD, MR
rank o JEIHESN o
Bl BEERS
nebula> CREATE TAG INDEX IF NOT EXISTS player_index_0 on player(name(10));
ERRHIRAFAEES Tag player IR BIRE M nane S|, RIKEN 10, BIRERE M nane 8981 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));

# ERFHRFIRREERT 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);

BIEgE A BRI
f4EM%R3| BFER— Tag (& Edge type) PHIZINEME (WAS)

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

AL 582 Tag 38 Edge type BIEE &F5 I,

e

ERAEERMRSIN, SR"RELERN", SAMEGREMERSIHRAMNFHBTE,

REEH: 2024598148
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4.13.3 SHOW INDEXES

4.13.3 SHOW INDEXES

SHOW INDEXES IBA)A] ATt HATEI=S [BINERH Tag f Edge type (B1EEM) HIZE5,

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: 2024598148
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4.13.4 SHOW CREATE INDEX

4.13.4 SHOW CREATE INDEX

SHOW CREATE INDEX /B Bl Tag 3#& Edge type EMERM nGQL B4R, HFEARSINIFAESR, HINEXBNEM,

LEReS

SHOW CREATE {TAG | EDGE} INDEX <index_name>;

N
FBPRILASRIETT SHow TAG INDEXES EEBMILE Tag R5|, FAFSF SHOW CREATE TAG INDEX EEIEE RS INBIEES.

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 BRI A LIRS EEH:

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: 2024598148
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4.13.5 DESCRIBE INDEX

4.13.5 DESCRIBE INDEX

DESCRIBE INDEX BAIFJUBEIEERSINGEE, BIERSINBIERTT (Field) MEIEHRE (Type)

LEReS

DESCRIBE {TAG | EDGE} INDEX <index_name>;

il

nebula> DESCRIBE TAG INDEX player_index_0;
fmmmmmoes fmmommemms=ssossanoss +
| Field | Type |
Srommmmmes e +
| "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: 2024598 14H
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4.13.6 REBUILD INDEX

4.13.6 REBUILD INDEX

- R3|MEETSEMNESRY B FENEFEREEN——ERSIZEEM A, TEETRRSIERA Lok Ml it E0EI0EFEHE.
- REINWERRTMA, KRS INEENEERSNERS, BT EERTERSR,

BELIERSGE, ERGENNENEFERIEERRS. FRARSIFNFEIFSI CREATE INDEX,

‘&Dtion

BT E PR E XY rebuiLd_index_part_rate_Limit # rebuild_index_batch_size T PNE%L, TIAUERZESINEE, B, BEASHURERSHESHA
EFAME S, #EESW StoragellF 5005,

1HE
REBUILD {TAG | EDGE} INDEX [<index_ name_list>];

<index_name_list>::=
[index_name [, index_name] ...]

+ AU—RERSIRS], RIBMZEARES () DR WRKEEERSIBN, BRERMERS

- BERTRE, APRILERTS SHoW {TAG | EDGE} INDEX STATUS IeER5|IBEERETTM. EIHESH SHOW INDEX STATUS,

ZN 1|
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));

# EER5|, REMES 1D,
nebula> REBUILD TAG INDEX single_person_index;

troooccooooono +

| New Job Id |

T —— +

| 31 |

troooccooooono +

# BEERE RS,

nebula> SHOW TAG INDEX STATUS;
oo + +
| Name | Index Status |
R e e PR e + +
| "single_person_index" | "FINISHED" |
oo + +

# WETLUER SHOW JOB <job_id>ZEEEZRHRS IHESKS.
nebula> SHOW JOB 31;
-

+. = 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 gIZ2—MESEERFRS|, FULATLARIEREBIESS ID, @il sHow JoB <job_id> IFAEEHESIRT. HEESM SHOW JOB,

REEH: 2024598148
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4.13.7 SHOW INDEX STATUS

SHOW INDEX STATUS IBAIA]IAEEZRS|ZFFFAX R IR
ERRSIRMEILRSEIE:

+ QUEUE : PABIR

* RUNNING : FRATHR
* FINISHED : B52A
* FAILED : KM§

« STOPPED : fZ1E

+ 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 + -+

wmEEH: 2024598 14H
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4.13.8 DROP INDEX

4.13.8 DROP INDEX

DROP INDEX IBAIEI UMIFR HFIE =B EFEENES,

[

147 DROP INDEX BRI FEEYRIE RN A F B S EEIZ81HY DROP TAG INDEX F DROP EDGE INDEX , Bk,

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

IF EXISTS : #MFHRBSHNRSIRSEE, REEEN, FaMRERs,

il

nebula> DROP TAG INDEX player_index_0;

=T 2024598148
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4.14 £ET

4.14 &= E5|

4.14.1 &3R5I FRHI

EXNBEXESINRE, BEEREXRSIFIFARDIR,

&Tjtion

3.6.0 RAEM T &XER5IMEE, TRAEZARENENERG MRIMESSERBEEMT. EN. RMTESSN, BOT 3MA:

- BBRFEELXES|, EAMNARERLXES|, FHAMN o
- BBREEL£XES|, HiZM NebulaGraph B9 n o

- YEEER Z AThRZSEY NebulaGraph M E 225|118,

EXR5IFMTIRE:

-+ BXER5| HFIE Lok B,

- EXR5|IEMAREEHTF. NEFH. Tl

- FEEZENNEX R BHFTREES.

- FIREGARE] 10 HFEIE. FILER LT FAOREIE SR, &S FLURE 10000 %o AILUERL Elasticsearch IS HUABRAREIFH.
- 9N Tag/Edge type LHEEEXFES|, TiEMIBREIEDL Tag/Edge type,

- BMEAYSEELYIA STRING Y FIXED_STRING o

« @XES| R ZIFZ A Tag/Edge type BIEE,

© EXR5IFXZIFEREMLE WL WEE.

+ FZ#HE Elasticsearch RIVERS|, ReeMibrER,

© FXFEHENIAR, FEMMRRSIMIBEEERRSINIEE,

- HRE BT Elasticsearch ££8##0 NebulaGraph, BNTTRESE Elasticsearch &85 NHEIERTE,

« MBE X NebulaGraph, ZEIE A listener, BZEIE X Elasticsearch FHBIEZES | I aEFEE—ERAYEl, WMRIHREXES|ITRERIXEIZES], AIRERS]
SRS,

- £ K8s STV ARERY NebulaGraph EB A IFEMEZLNRS|, BXRFHEE.

&EEH: 2024598148
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4.14.2 ME 2T

4.14.2 #E 2R

NebulaGraph H&XZE5|I2ETF K, XEBKERFALUER Elasticsearch £XEIWBES RKICFHRENNS, £XR5IHABHE
&I, Y listener S2B¥H Elasticsearch SEBEEG, NEMHERENIIEXENEKFRBFTKFHENELLIELXES,

TR

ERALXERSIE, BHINBETREXERSIN

o

%R Elasticsearch %£#

EBE Elasticsearch E£E8EE&M

e

54 o BRMNEFF 7.x lRAHY Elasticsearch,

FT ZHEIMNMIGIA] Elasticsearch, 5% config/elasticsearch.ynl FRY network.host IR E 9 0.0.0.0 o

FFTILUBLE Elasticsearch AR EER, MNMERFEEER Elasticsearch, EFBMR
BRUAHERE

ERE Elasticsearch 82 f5, AJLAEA sI6N IN IBAE R Elasticsearch B i, @ J{FH Elasticsearch BREBE AT IP iibAINR O A REIE B i1EE,
FRERZSNEFE, BES elastic_ip:port ZEIBZEIGES () 2R

%

SIGN IN TEXT SERVICE (<elastic_ip:port>, {HTTP | HTTPS} [,"<username>", "<password>"]) [, (<elastic_ip:port>, ...)];

an|

nebula> SIGN IN TEXT SERVICE (192.168.8.100:9200, HTTP);

e

Elasticsearch BN B AR ZMERL, MRIGETBAFZFED, 1B57E sIN INBAPIEE,

&Tjtion

Elasticsearch BB RAEBR—/R, MEEK, FE SIoN 0UT [FEH SIoN IN, BEEFHWNLEERN, SIETEEZMEM Elasticsearch ZF i,

BRI R E i

SHOW TEXT SEARCH CLIENTS IBAIEI AT X AIERE Fifo
i

SHOW TEXT SEARCH CLIENTS;
an|

nebula> SHOW TEXT SEARCH CLIENTS;

. e SN +
| Type | Host | Port |
P NN froooooo +
| "ELASTICSEARCH" | "192.168.8.100" | 9200 |
. e SN +

- 304/760 - 2023 Vesoft Inc.


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 HE 2R

R H AR P
SIGN OUT TEXT SERVICE BRI LURMFIA XA RE F ik,
i
SIGN OUT TEXT SERVICE;
il

nebula> SIGN OUT TEXT SERVICE;

&EEH: 2024598148
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4.14.3 #*& Raft listener

4.14.3 #%E Raft listener

ENR5|INHIBR RS 5 A Elasticsearch &8, MiER@id Storage AR HY Raft listener ({E#F listener) XANERIREFERFHFZ, M Storage BRS %
EY#iE, AEEENIS A Elasticsearch 584,

B A1
- BETHREXERSIN o
- B& 0
. SERY 0

- EE—ANEZ GRS, UEE Raft listener,

RS
* JEMRIE NebulaGraph ZhRS3 (Metad. Storaged. Graphd. listener) EHEEMkRES,
« BRI listener FRTEH128MUBYX 5 NebulaGraph R ARSS FRTEN 2RHIBT K —2K

- DRER—PMEZE—RMTRIIFTER listener #1288, 2iXAMBEZTFEE listener WEIZBIE RN listener 2%, Eitt, EE— P HSBEQERE
AN ERAY listenero

HBE IR
§—. %% LISTENER 55

listener BR35 storaged RS ERERNZ#HEIXMY, BRIEBREXHTRE, #REFERIHEOHLTRE. FIEMEZELE listener MRS LR
# NebulaGraph, ERFE5IERS. #1FESN o

H T S LISTENER HIBCE U

£ etc B RM¥F nebula-storaged- Listener.conf.default 5% nebula-storaged- Listener.conf.production ZE3R/54%#5 74 /I nebula-storaged- Listener.conf , SR/S1E
HEEENR.

-306/760 - 2023 Vesoft Inc.



ABHERES

=i

daemonize

pid_file

meta_server_addrs

local_ip

port
heartbeat_interval_secs
Listener_path

data_path

part_man_type
rocksdb_batch_size
rocksdb_block_cache
engine_type

part_type

F: 33 LISTENER

ERBLE listener EHNZRERT, HITHTHREH listener:

HUBCEXHER, A3

FRiZ(E
true

pids/nebula-storaged-

Listener.pid

10
data/Llistener
data

memory

4096

rocksdb

simple

./bin/nebula-storaged --flagfile etc/nebula-storaged- Listener.conf

EU

701 LISTENER %| NEBULAGRAPH 7

, AEHAT

HAFBRCELXRSINETE,. ARRITIM TSN listener:

7]
=

ADD LISTENER ELASTICSEARCH <listener_ip:port> [,<listener_ip:port>, ...

=

1

=2
e

3|
=]

Bﬁo

iR
BEBITIFHR,

1BRHAZ 1D B9,

4.14.3 #*& Raft listener

280 Meta BRSSHY 1P (EHNR) FiFO. 21 Meta RSAREXES () 7

Fo

listener lRSSEY IP (HEHR) o EFEAELH listener A28 IP Bif

127.0.0.10

listener BRS589 RPC SPiR# 2 5 0TIR .

Meta BRSSHIOBREIRR. I # (s)

listener By WAL BR. RAFER—TER.
HFRAUER, DIURBRIESE, BR— I BIAE datao

EREETEERAREY, BIE(ES menory Fl meta o

RAMZIR(EBIERIALR

L

8T Tlo

BlockBasedTable FIBRHAREF AN BfL: JKFF (MB) o

T=6E5 128358, 90 rocksdb «  memory o

EREEZEAY, 40 simple « consensus o

ﬁrning

listener 7R ESCHY P Hhdik,

BE—MER) BREMFIFAE listener, f30:

nebula> ADD LISTENER ELASTICSEARCH 192.168.8.100:9789,192.168.8.101:9789

EE listener

AT SHOW LISTENER B A] AT FREH listener,

N

nebula> SHOW LISTENER;

fmmconmes N e fromcomccccmces +
| PartId | Type | Host | Host Status
N NN T NI T R +
|1 | "ELASTICSEARCH" | ""192.168.8.100":9789" | "ONLINE" |
| 2 | "ELASTICSEARCH" | ""192.168.8.100":9789" | "ONLINE"

| 3 | "ELASTICSEARCH" | ""192.168.8.100":9789" | "ONLINE"
N NN T NI T R +

- 307/760 -
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4.14.3 #*& Raft listener

MHER listener

14T REMOVE LISTENER ELASTICSEARCH i&E)R]LUMIBREIZ BIRFREA listener,

il

nebula> REMOVE LISTENER ELASTICSEARCH;

&EEH: 2024598148
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4.14.4 23R

4.14.4 &R
SIERERT VT MEN T RARNE IR TISER, BEMER. ENRARSTAEES,

£ LoOKUP IBAIR, fFH WHERE FHRIIEE FRTEBIERE M.

[

BRERELHELXRS. FEEER #n 0
TR

EREXERSIF, BWIABETREXERSIN 0

EIREW

EXAEHFEERBEREIDITNOXATER, ERAERMREZNERSE, RIBERHONTHFZNERERS. HESR o
EIE

CREATE FULLTEXT {TAG | EDGE} INDEX <index_name> ON {<tag name> | <edge_name>} (<prop_name> [,<prop_name>]...) [ANALYZER="<analyzer_name>"];

- BIEEXREIINIIFZEMENESERS
+ <analyzer_name> J953iR28 B o BRINJY standard . EFAELMBSIAIRE (fU4N ) EEMRFEZIZHITE Elasticsearch HZRRIER R 57188,

REBUILD FULLTEXT INDEX;

&ﬁ',ltion

BIEEAN, ERENERSIRERIE, AILUEE Storage FRSHIBCE X ( nebula-storaged.conf ) F 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 [FREEER— ES_QUERY, FrEHIMIRHMMETE text B, FMBEEIBFEN o

+ score() : WRFAHFRAHMRMENET RITEHNS . BIAMEN 1.0, DEHS, REEEES. BREERAZROBMSERAF. FESL

)

il

- 309/760 - 2023 Vesoft Inc.


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 230HR

//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 230HR

A 2024598148
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4.15 EWAMSL L

4.15 EiRAL S 4L

4.15.1 EXPLAIN #1 PROFILE
EXPLAIN IBAE)HIH nGQL IBANMITITRI, BRSHIT nGQL B,

PROFILE iIBAHATT nGQL iEA), AFMBRITIHIFMRITEHE. AP AILURERITIHIFRITHERKE TR,

PATITRI
PITiTRIE NebulaGraph Zi5 | ZHREHITITHRIZRRE,

PATIHRISRIS AR /S EY nGQL BRI EES action o action BE/NMIITETT. HEM action BIEREEE RMFEE. FREUAMEM. RIESGT
TRHINE, §1 action B D ECLA— operator o

540 SHow TAGS IBAI43 OFEA™ action , operator /9 Start F ShowTags o EEZHY 60 IBAFIRESHWAMIERL 10 MU LB action o

A
* EXPLAIN
EXPLAIN [format= {"row" | "dot" | "tck"}] <your_nGQL_statement>;
* PROFILE
PROFILE [format= {"row" | "dot" | "tck"}] <your_nGQL_statement>;
A

EXPLAIN % PROFILE IBAIHVEIHE A =MEI0: row (BRIA) « dot F tck o AR RILATERR format SEWE SR HAE o
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row F% 3
row A TR ES Big 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 i operator BIARZS; rows F7R operator HiHHLERAYITE,  execTime RRHIT action BIBTIE];

totalTime RAVHAT action MIBYIE.. RFEERE. HEPARERIEH.

operator E{Jﬁﬁﬂ%:@\o

operator info

dot #% L

dot #8TURHR[E DOTIESMER, ABAF AL Graphviz £ RIE,

e

Graphviz @—HFRAIKE TR, "ILUERHI DOT ESMIAREIRME, Graphviz iRE—MELTR, BJUFE DOT BEXMH, HRENSHA SV6 s

JSON FHEAMER, #IFIFESN 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];

- 313/760 -
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https://dreampuf.github.io/GraphvizOnline/

4.15.1 EXPLAIN #1 PROFILE

B ERRBIRY DOT IBS ¥R A Graphviz B, WITFAIR.

( 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 MXEMTFRE, BRRBEUENTZENEND B ARATUSERBERTIREMEAGP. XF tck RIEMLAG], S0 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

RIEEH: 2024598148
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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 & L&

KILL QUERY e A AR IEIEERITHEN, EHTFEILLIESA,

4.15.2 % 1 #E#H)

e

X God AEMRAIUAILAESEW, HitAGRELILECSHNER,

A
KILL QUERY (session=<session_id>, plan=<plan_id>);

+ session_id : =& IDo

+ plan_id : TR IDo

=75 ID MHATIHRY 1D AT A —E— &I, ZHEALLGEE SHOW QUERIES IBAIRER,

il
A REPRITHSELES—IRIEFNES:
nebula> KILL QUERY(SESSTON=1625553545984255, PLAN=163) ;
S—IRIEPNERSALE, HRENTMER:

[ERROR (-1005)]: ExecutionPlanId[1001] does not exist in current Session.

REEH: 2024598148
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4.15.3 #1t2:7% (KILL SESSION)

4.153 %4 k4% (KILL SESSION)

KILL SESSION B FXFREHMI=IE (Session) o

e

+ 2B root AP AR IERIE,
- HAT KILL SESSION 882 /5, FREM Graph BRSAL RFMRIEEEHEERF 2 session_reclain_interval_secs ¥, BRINZERF 120 0,

LEReS

KILL SESSION IBEIZIFLRIEBNMIZIRIE, BEWT:

KIEBPRIE

KILL {SESSION|SESSIONS} <SessionId>

{SESSION|SESSIONS} : SZ#3F SESSION Al SESSIONS HI5 7

<Sessionld> : 3E=IE Session BY 1D, BIHFT SHOW SESSIONS 5 S EHRIE 1D,

.

KIEZPRIE

SHOW SESSIONS
| YIELD $-.SessionId AS sid [WHERE <filter_clause>]
| KILL {SESSION|SESSIONS} $-.sid

e

KILL SESSION iIBAIZIFEEIR(E, BOFRF SHow SESSIONS IBAIS KILL SESSION iIBRIEE[EMA, ULILEZIMRIE,

[WHERE <filter_clause>] :

AL, R WHERE FALTISRIE; <filter_expression> 3EIEITFRIATL, HI40 WHERE $-.CreateTime < datetime("2022-12-14T18:00:00") o YNRAMMZI%E
M, NXHFFRE HFisiE.

WHERE F AP ZIFATEINA . SessionId « UserName . SpaceName . CreateTime . UpdateTime . GraphAddr . Timezone . ClientIpo. RAJLUIT SHOW
SESSIONS fi - BEFXET IR E Xo

+ {SESSION|SESSIONS} : 2% SESSION FlI SESSIONS HIE 7%,

‘&Dtion

HEEERSIER A R &E,

il

© BIEBNRIE,
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4.15.3 #1t2:7% (KILL SESSION)

nebula> KILL SESSION 1672887983842984

KIEZ P =iE.

#2163 BT E)/ VT 2023-01-05T18:00:00 BIFFE =iF.

nebula> SHOW SESSIONS | YIELD $-.SessionId AS sid WHERE $-.CreateTime < datetime("2023-01-05T18:00:00") | KILL SESSIONS $-.sid

KILEIEHERFHRIRE.

nebula> SHOW SESSIONS | YIELD $-.SessionId AS sid, $-.CreateTime as CreateTime | ORDER BY $-.CreateTime ASC | LIMIT 2 | KILL SESSIONS $-.sid

« RIFFAP R session_userl BIEERMFIERiE,

nebula> SHOW SESSIONS | YIELD $-.SessionId as sid WHERE $-.UserName == "session_userl" | KILL SESSIONS $-.sid

« RIEFTERIE
nebula> SHOW SESSIONS | YIELD $-.SessionId as sid | KILL SESSION $-.sid

/] &
nebula> SHOW SESSIONS | KILL SESSIONS $-.SessionId

‘&Dtion

KILFIESIEN, HRiEhaRAt, HEEER.

REEH: 2024598148
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4.16 1BV

4.16 fEAEE

7£ Storage BRZSS L KHEBIEITHIMES TR A/EL, 140 COMPACT < FLUSH #1 STATS » WNREITEMEIBERA, XL/FIATHERENRE, Ml EER UEEER

7. BF. BLEAmEREL.

e

FRrEFL EREG S BHERERETE G RERNTT.

4.16.1 SUBMIT JOB BALANCE LEADER
SUBMIT JOB BALANCE LEADER IBAIRBENMESZIIE D HATEESEIFH leader, ZMmSRIREIES ID,
il

nebula> SUBMIT JOB BALANCE LEADER;

4.16.2 SUBMIT JOB COMPACT
SUBMIT JOB COMPACT IBRIATEHRIEIZBINALA RocksDB BIKHERY compact #1Fo
compact FCEI¥IFES N o
Pl

nebula> SUBMIT JOB COMPACT;

4.16.3 SUBMIT JOB FLUSH
SUBMIT JOB FLUSH IB)4% HRTEI = BIATEHHY RocksDB memfile 5 NBEEL,
il

nebula> SUBMIT JOB FLUSH;

4.16.4 SUBMIT JOB STATS

SUBNIT JOB STATS BEIRTEHAIETEARB—MEL, ZIELEFEZE#HTHI. (FlTEmE, AFRELIGER siow sTATS iIBaFIHAIHER. #¥E

BEER 0

e

WNRTFHETE NebulaGraph VSRR L, NTREEMISITER, [EEHMHAIT SUBMIT 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 & SUBMIT JOB INGEST #n<¢ FA T SST X5 A NebulaGraph . #IEEN o
SUBMIT JOB DOWNLOAD HDFS IEAJ& TEFEERI HDFS EAY SST XX 14,
SUBMIT JOB INGEST IFHI=Y FHIEY SST XS AE=E.
Nk

nebula> SUBMIT JOB DOWNLOAD HDFS "hdfs://192.168.10.100:9000/sst";

4.16.6 SHOW JOB

Meta ARSI SUBMIT JoB &SRB N ZMESS, SREHDECLA IR nebula-storaged, SHOW JOB <job_id> iEH B L AR BINIEE ML ABXESHE
:%\o

job_id 7EHRIT SUBMIT JoB IBAIATEIR[E,
NN

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 A
Job Id(TaskId) E—TERELID, RE—ITERFIEXNESSE, HtiTEREULHERMES D,
Command (Dest) BITETHITHRELGSEN, RE—TETFIBXHRINNESE. EthiTERESMNEM nebula-storaged #i2,
Status ETREIHESHRS, RE—TERFELEXNAMNESE. #HEEER o
Start Time BRI ESFHRRITHE, RE—TRTREVEXRNETHITHESH.
Stop Time BT SESERRNITHNGE, SREBVIRSEIE FINISHED . FAILED BY STOPPED o
Error Code ERELHESH o
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4.16.7 SHOW JOBS

(ZINAN
{EAIRSRIB BRI T,

RE A

QUEUE PEAVSRATSSTEBREBATIR, LERNER Start Time A%,
RUNNING A SAESTERITH, Start Time JZPERAIFRIAET B,
FINISHED RS ES AThTER. Stop Time J9IZMNERAVECIARTE],
FAILED R SES R, Stop Time FIIZPNEXAVFEIARTIEL,
STOPPED TEAVERES(S1E, Stop Tine iR ERAVFCIARTIAL
REMOVED VRV SRAESHMIRR

WSEHRER N T

Queue -- running -- finished -- removed

\ \ g
\ \ -- failed -- /
\ \ /
|\ ==meme==== stopped -/
4.16.7 SHOW JOBS

SHow JoBS IEAFIH HFiE=B]NFRE R HARI Rk,

eV BRIAT HARY B 0 — . WRFBEEHUOTHARTE], B1E2X Meta BRSZBISEL 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] LAfE LE HRTE = BRI RS AIEL,
il

nebula> STOP JOB 22;

femmmmccssesmses +
| Result |
foooococcoooooes +
| "Job stopped" |
femmmmccssesmses +

4.16.9 RECOVER JOB

RECOVER JOB [<job_id>] B A] AT Y RIEIZ BRSS9 FATLED . STOPPED BITENL, RIETE <job_id> B, SMREMENTFFIEERERRNIT, FiR
EEmEMIELE#E,

NN

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, JEHEZE Storage RSB LM HTTP IHAZEEE LI, AP ALUMITI TSI :

curl "http://{storaged-ip}:19779/admin?space={space_name}&op=compact"

REEH: 2024598148
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5. WHREFE

pais

5. LR E

5.1 &SR ~ ZAEANE1T NebulaGraph HIIAE

KX ARIE. LI NebulaGraph FIERINZIN, WUKAIATGEEIZITARRNZE R

5.1.1 X TirhstiE i
NebulaGraph 2%t % NVMe SSD H#{TI&ITHISRIE, FRERNASEEREET SSD IG&HITRM, ERLEH IOPS AR Latency.
- FEIER HDD; FRE I0PS H8EE, M FBILRE.
© FEERIEREFERE (W0 NAS S SAN) , REIMEET HDFS 5(FE Ceph HIEIMEL,
- FENEEMIMEETRET (RAID) o NebulaGraphZsSiRMt T ZEIZAAE], INRAE RAID, SIBEMRTRE,

- {ERAZHM SSD 1&%; 3 AWS Provisioned IOPS SSD SiE M =™ fo

5.1.2 %F CPU Zfy

M 3.0.2 FF#4, NebulaGraph 7£ Docker Hub _E#J Docker 23§ ARM64 284, %X 8] LA7E ARM macOS B Docker Desktop £3¢#& ARM Linux
Server FiE{T&28EHI NebulaGraph o

&;ﬁtion

TENAE Windows _Ef#R Docker Desktop, E} Windows B Docker Desktop 14BERE, FIBIESMN o
5.1.3 RiEiRiS K
TR 2R
BB ERI T,
it} ZK
CPU %23 x86_64
LS 4GB
mEi 10GB, SSD
BIERGE R

YEINZHTE Linux R4EH4R1E NebulaGraph, BIERNIZAMRZAR 4.15 &L ERRZSEY Linux Rt

e

ERIZARAE T ERM Linux REHRE NebulaGraph BI{EH ®E X,
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https://github.com/docker/for-win/issues/12401

5.1.3 FIFFHER

LG SN
BUERAFTRINTRAT, NRRAETHFESER, BER PR RHI TR,

RGBT hir s &
glibc 217 R E PITERS Ldd --version IOERRZS,
make EEIREMA
m4 EEREMRAE
git EBRERAE
wget EBRERAE
unzip EBRERAE
xz ERRERAE
readline-devel BRERE
ncurses-devel BRERE
zlib-devel EEIREMRA
g+t 8.5.0 R E BATEL gt -v HOEBRRAS,
cmake 3.14.0 M b HITERS cnake --version HERZN,
curl EBRERAE
redhat-Isb-core ERREMRAE
libstdc++-static ERREMRAE {R1E CentOS 8+, RedHat 8+, Fedora PEE,
libasan ERREMRAE {R7E CentOS 8+, RedHat 8+, Fedora FHE,
bzip2 B2 ERA

HtE=FRERBERE (cmake) BB THHRED build BRH,
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LR TR AT

WRBOEBRFREHERETHEER, RIFBNTIRFIRE, AIRESFERNAGSHPERENRG. RILHE

1 REKH .

+ CentOS. RedHat. Fedora BFPIEHITUI &< :

$ yumupdate

$yum install -y make \
m4\
git\
wget \
unzip\
xz\
readline-devel \
ncurses-devel \
zlib-devel \
gec\
gee-cHt\
cmake \
curl\
redhat- Lsb-core\
bzip2

// 1% Cent0S 8+, RedHat 8+, Fedora BEZEE Libstdc++-static # Libasan,

Syuminstall -y Libstdc++-static Libasan

+ Debian # Ubuntu AFiBHRTNT@RS:

$ 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. 1EEN LR G++ F CMake IRAREEH. RAEEEER

$ g+ --version
§ cmake --version

IRRRANIER, MR ESRTE, RRESASE;, NRFEH, RIEFNTEREZERNRERITESES R,

3. JIR CMake 5 g++ RAEFFFEER, HIRERLIRIFTS HENRES.

5.1.4 MEAE ER
TEfFER
B BEEHERNT,
e
CPU 244
CPU 1%
WF
s

FRIERGIER

HEMNZHFTE Linux 24t %% NebulaGraph, BIENIRIFIRHERAZRZA 3.9 &L ERRZSH Linux REE

23R
x86_64
4

8GB

100 GB, SSD
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AR5 ZE Y
briv BiE=E
metad (meta $IBARSS #H12) 1
storaged (7ZfERRSS#H7E) >1
graphd (&85 | 2RSS #HE) >1

FIINEEALMNAIRE, FP Al LAEA 28 E2BE 1 4 metad. 14> storaged 1 1 4 graphd ##2,

HFERRAMIRIFE, Fla0=aBameEs, BFRLURIRIT S %EE NebulaGraph .

HEZ BT metad #HiZEE storaged #HiZEhE graphd #7242
A 1 1 1
B - 1 1
C - 1 1

5.1.5 A IR EE BT ER

TR sk
BN EBEGERIT,
ESid] =K
CPU %21 x86_64
CPU #3% 48
ed 256 GB
R 2*1.6TB, NVMe SSD
MAERGIER

YEINZHTE Linux R %% NebulaGraph, BIFEEFIFRPERAKRZE T 3.9 RELERZAE Linux R4t
AR LETERE—LRNZSERIES NebulaGraph 1488, #IEESRAIZILE,

k5 BRI

5.1.5 AP EAEIT K

TEENEBEANEN (RURSHFENEESHERD) o

#i2 e
metad (meta $IBARS HIZ) 3

storaged (TFfi#RSS1#H7Z) >3
graphd (Zif5|ZRS#HIZ) >3

BEE 31 metad #i2, &1 metad FHIZ= BEIEEH AR meta #IEHN—1EI7S,
storaged HIEWHERZEME T EEISNEE,
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5.1.6 NebulaGraph #JRZ K

BRALE—aR EBRESNTREHE, HINAGSMEER, B RILURIRINT5548E NebulaGraph .

HBRE R metad #HiZ¥= 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 BFZE 5K

FFRALFfE— 3 Bl NebulaGraph B FRIRHNNTE. BETEMIXKHE,

HR 2N HEAR WiRe

mEs Bytes SRBAEE T BERTIEFHAN CT.5* AT OFEEFERARSR, FIURE Sioss * BEOTEFHAN

=] 120% “T5MEE, FHEEER o

A1z Bytes [ =F08M0E% * 16 + RocksDB SLf#E * SFNMNEE 16 2 FELHANRESE,
(write_buffer_size * write_buffer_size FI max_write_buffer_nunber 2 RocksDB R7FAEXE
max_write_buffer_number ) + BR&EfzA/N]* ], #HEE0 . HEFEKINEEN
120% o

X EMPRNE disk_partition_num_multiplier 2— AT EEEREREMESL, BET

= disk_partition_num_multiplier 2~20, EITEIHE SSD RIS XEEIER 20 8 4{E, HDD

EREA 2.

- HE L At ABETENIEARPFEERU7.5?

% ENRENRE, BREEHEIEXS (csv) , BRIAFREANTRELIANZAN 2.5 F; BIRIISHINGAERTE, SMIRIINRFAS
F 16 FHATE, RINSBEETEIZREREEN: WRIINRSHLEE " 50 F15,

- 1A 2 At ABETEMRFERERIU 120%?
& 5N 20% BT &,

- |AJR% 3: WNfAIFKEX RocksDB SLfl#k&E?

%: ¥F3XAR NebulaGraph, S E=EFFE—1 RocksDB 3, FHH --data_path iEI (etc B R T8I nebula-storaged. conf XHFAH) HHIENE
RIFR— RocksDB 3£fjl, BI, RocksDB SLffi#iE = E=E2EK * BR 2.

e

FB P AT IATEER & SXHF nebula-storaged. conf BN --enable_partitioned_index_filter=true &K bloom 133528 5 AMNEA), (BRERLLHSE
(random-seek) HIERT, AIRERPERIRENIERE.

&ﬁtion

B> RocksDB SLBIBMERR S NEMEIERN, e EH 70M EAM#EETE, — NI XIM—1 RocksDB S2fl, HOXKIZERHIZE, F40100, B=
EeUERER S AT KREHRETIE.

REEH: 2024598148
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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 YL %E

5.2.1 f HFIS %% NebulaGraph

fERIRISZREE NebulaGraph RFBEEXFMRERE, HNRREMFL.

[k

« EBIEWRIRFEIRR, SRR = R,

H

5.2 %t

s
¥

b

e

HARZIFELHRZF NebulaGraph .

. %% NebulaGraph BYEMAT LA BB,

g

1. 72# NebulaGraph BSRMREEEI M.
. [HEE] NRFEBERES.6.0/ A NebulaGraph, HiTIITHZ:

$gitclone --branch release-3.6 https://github.com/vesoft-inc/nebula.git

c MRFERESHMOARBREBTNL, HITM T <L 5RE master 23Z89483:

$gitclone https://github.com/vesoft-inc/nebula.git

2. 3 X nebula/third-party B, %% NebulaGraph f&#ifysE =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 %X makefile 3215,

e

¥% CMake ¥R, EBM CMake 214,

ZRINLEEERTE A Jusr/local/nebula , INBRFEEIENERR, BHEFHMSPIENISEL -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

BEREGERNRE = ERHE,
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5.2.1 ffHFEGZ4 NebulaGraph

AT ELMNNRGRIFRE, BJUERED -j HTHIF. FHITHE v\ (\min(\text{CPUMZEL, \frac{%F (GB)H2})\).

$make - j{N} # E.g., make -j2

6. % NebulaGraph o

$ sudo make install

e

LRERT etc/ BRH (BRIAA /usr/local/nebula/etc ) MECEXHAEEENR, ARUTMRERZCEECHNEEXH. MREMERA script BRTHIM
&, Bih. =ik, EB. PIENEERS, BEXHEERZN nebula-graph.conf , nebula-metad.conf F nebula-storaged.conf o

T master A<
master DX HIRIBEIRER, WMRRET master 5L IR IIF &hR NebulaGraph, AIRIEU T BEHRA

1. TEE R nebula 1, HITE< git pull upstream master BFTIRIDo

2. 7EBF nebula/build F, FEFHIT make -j{N} F0 make install o

T

CMake 5%
{EH 7%
$ cmake -D<variable>=<value> ...
TXH CMake S¥AIUTEECE (CMake) MR FARIAREFEIFILE,
CMAKE_INSTALL_PREFIX

CMAKE_INSTALL_PREFIX $87E NebulaGraph ARSZ1RIR, HIAFMEE XHMNLREE, BRIAIES /usr/local/nebula o

ENABLE_WERROR

HIMER N, RNBFAEZS (warning) TREIR (error) » NNREMHE, AFPAILUZENRN OFF

ENABLE_TESTING

BiMET 0N, RRBITTNIXARSSH NebulaGraph BRSS9, MRIAFEMRSER, BJLURKER 0FF o

ENABLE_ASAN

ZRINER oFF , RRXFIANTZRBN TR ASan (AddressSanitizer) . ZTHEH NebulaGraph FEZEEEN, WRFEHFE, FTLUEKER 0N,
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5.2.1 ffHFEGZ4 NebulaGraph

CMAKE_BUILD_TYPE
CMAKE_BUILD_TYPE =%l NebulaGraph B9 build 753, BYMERPBIIT:

* Debug
CMAKE_BUILD_TYPE BYZRIAE, /7R build TEFRIZR debug 8, RERMMIETL,

* Release

build IEPFERMRKER, RIEF debug 58,

* RelWithDebInfo
build T EHEEERMAIET, HIER debugfER.

* MinSizeRel
build FEFBI MAETIEHEIE AN, FI2R debug 58,
ENABLE_INCLUDE WHAT YOU USE
ZRINMEA oFF o HEER 0N BRFHPLE Tinclude-what-you-use, RFIGTEERM makefile TEHIRE TIZRBHESHTRAX M.
NEBULA USE LINKER
EEFHEEFI S

-« BAANMER bfd , FRREEA |d.bfd EEIRR,
c MRRFHRLET |d FEESE, IRESREN W, ®TEA Id.|Id EEER.
© MRAFKNLET gold ISR, FII’A gold , RIEM Id.gold SEIEIERF

CMAKE_C_COMPILER/ICMAKE_CXX_COMPILER

BEBERT, CMake ZEEMERHEAEN L C/C+XEE, ERIMNRFEIDIERETMERRT, NELEREMMEIESE, BRITUOTHLEE
BingmRSRIRERE:

$ 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 BRINEJ oN , FRRfER Ccache (compiler cache) T EMNEZRIR,

WMREEEEF ccache, {RIXIKE ENABLE_CCACHE=0FF @AYTHY, EAERLFES L, ccache IEYFIHIESS, RILEFERBFIETE export
CCACHE_DISABLE=true , SYETEX MY ~/.ccache/ccache.conf FHFRAN disable=true » BZEERIESN °

NEBULA_THIRDPARTY_ROOT

NEBULA_THIRDPARTY_ROOT $ERE 58 = IR F IR LR, BRIABRIR A /opt/vesoft/third-party o

L =IEG i
MREIMEIFRM, BEBELUTEINL
1L KERFRAGRERENEER. RENEETEEEE%.

2. 108 BEEREHRE,
3. fF make -j1 BRIERIFHERE,

=&EEH: 20245F9H14H

- 329/760 - 2023 Vesoft Inc.


https://ccache.dev/manual/3.7.6.html

5.2.2 fff} Docker %#i¥ NebulaGraph

5.2.2 f#ffl Docker 4#i¥ NebulaGraph

NebulaGraph FIEBBEER C++ REH, 4i¥ NebulaGraph FERE—LARH, XA AIESSBEENRERAFNRIOIR, SBRIFRM.
AT BRI, T3 UER Docker k451% NebulaGraph, NebulaGraph $I2HEEMEIFIFEN Docker §31%, BIZEBITATIRIFISBEIZINE

FH4R1F NebulaGraph, FEIERT 5B EHURIERABIEREURR. KXNRMFAERA Docker 47iF NebulaGraph EI#HEE.

e TIE

EFF8a4RIE NebulaGraph Z i, HRELZSTMIATAESEIIE:

1. &% Docker: HRAFPHMARELZRET Docker,
2. 52f% NebulaGraph JRfXFS: & NebulaGraph BIRARASSEER 4t (RAILAGER Git sa SR ERIEBCE:

git clone --branch release-3.6 https://github.com/vesoft-inc/nebula.git

XIS NebulaGraph BIRAIEEIZE] H5TE RAY nebula FERH,

IR

1. $iIBY NebulaGraph Hi¥H &,

docker pull vesoft/nebula-dev:ubuntu2004

XBEHAVERMNZE NebulaGraph NEAHRIFHER, MANSH ubuntu2004 , {RBALIRIBEEEFERKENRES. #ESN
2. BITHRIER 2%,
IMTE, FATAILUTE Docker BEEH4RIE NebulaGraph, HITIATE<:

docker run -ti \
--security-opt seccomp=unconfined\
-v "SPWD": /home \
-w /home \
--name nebula_dev \
vesoft/nebula-dev:ubuntu2004 \
bash

+ --security-opt seccomp=unconfined : 17 &% Docker B2sHHY CMake FIFIIZHHIN Killed $HIR, FIRFEIFISHIZALUHITHRSAIAA,
v "$PUD":/home : TR ATAI NebulaGraph REBAHAIER R AW E ZIA MY /hone B Ro

- /home : KRB IIEERIZEN /hone , ERBFIEITEMBLEFUZEREANZTER.

+ --name nebula_dev : ARBIEE—TEM, HEERMERIE

+ vesoft/nebula-dev:ubuntu2004 : f8EF vesoft/nebula-dev ZRIFFEMRAY ubuntu2004 AR S,

+ bash : TEBRERHIBIT bash B¢, HANBERMNRE L.

RINEITU EfmS/E, BREENBTRNRERLIR, HIRHASES, BT docker exec -ti nebula_dev bash EHTH NE R
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https://github.com/vesoft-inc/nebula-dev-docker/#nebula-graph-development-docker-image

5.2.2 ffif] Docker 4#i% NebulaGraph

3, EEHRALEF NebulaGraph.
a. # X\ NebulaGraph JEBBE R

cd nebula

b. BIZ B RbuildFF#ENZBE R

mkdir build && cd bui ld

c. ffF CMake 4% makefile X5
cmake —DCMAKE_CXX_COMPILERZSTOOLSET?CLANG?DIR/bin/g++ —DCMAKE_C_COMPILER:STOOLSELCLANGfDIR/bin/gcc -DENABLE_WERROR=0FF -DCMAKE_BUILD_TYPE=Debug -DENABLE_TESTING=OFF ..
BXCMake I EZER, 80 o
d. ITHRIER S,

# IRIEARS BRI CPU ¥, IRESEMHTHRIFMLAZH. than, MRARSSEEH 2 =N CPU Ky, AILIEEH make -j2,
make -j2

XERFIEHIZF NebulaGraph, HiFIIZAIRERTETR—LEETE], BURTFRAFPNARSIERE.
4. BEFRATHITSXHEREX S ZEEE] /usr/local/nebula BRTo

YRIFRRING, TEBEFEY /home/nebula/build B R N4 NebulaGraph BIRTHITXXHREN . AT HEEE, HNTAILRXLEX 4R /usr/local/
nebula BRTFo HITUTHL:

make install

SR EFEE, NebulaGraph SRS RFHREEEENIA /usr/local/nebula BF o

RGEH: 2024598148
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5.3 7l AL 2

5.3 7R Hh B 22

5.3.1f#f RPM { DEB f1%%% NebulaGraph

RPM #1 DEB 2 Linux &4t T & MR REERN, XN BUEFER RPM 3% DEB XHE—& 183 LIRIEZRZE NebulaGraph .

e

B NebulaGraph B ANS I E RPV/DER BIEIE Y,

BRI

o T wget TH,

e

- HEINZISTE Linux RETTRE NebulaGraph, B{X3z#% CentOS 7.x. CentOS 8.x. Ubuntu 16.04. Ubuntu 18.04. Ubuntu 20.04 #&{E& %

- MRAFERANREFR Linux BIERS, E= ik NebulaGraph o

[ Z 0SS F#;

« T release i~
URL #&Z0a0F :

//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

FIENE T HIEA T Centos 7.5 B9 3.6.0 TEEH:

wget https://oss-cdn.nebula-graph.com.cn/package/3.6.0/nebula-graph-3.6.0.el7.x86_64.rpm
wget https://oss-cdn.nebula-graph.com.cn/package/3.6.0/nebula-graph-3.6.0.el7.x86_64.rpm.sha256sum. txt

TEIERT ubuntu 1804 BY 3.6.0 L34 :

wget https://oss-cdn.nebula-graph.com.cn/package/3.6.0/nebula-graph-3.6.0.ubuntul804.amd64.deb
wget https://oss-cdn.nebula-graph.com.cn/package/3.6.0/nebula-graph-3.6.0.ubuntul804.amd64.deb.sha256sum. txt

- 332/760 - 2023 Vesoft Inc.


https://docs.nebula-graph.com.cn/3.6.0/2.quick-start/3.quick-start-on-premise/3.1add-storage-hosts/
https://yueshu.com.cn/contact

5.3.1 {#/ RPM = DEB f3%% NebulaGraph

© THBEFLRE (nightly)

- nightly hRZ@8FE BT MILIRTHRE. FHslE, BRBEEFIFEFREA nightly RS,
- nightly iRARRIES AEMETELRT, HARIIRESELHFR.

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

IINEE T & 2021.11.24 JEFF Centos 7.5 B 2.x REEHL:

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

%45 NebulaGraph

- RERPME
$ sudo rpm -ivh --prefix=<instal lation_path> <package_name>

--prefix AENED, ATFIEERERREZ., ITNEE, R42% NebulaGraph ZZEEIEBRINEETR /usr/local/nebula/ o
0, BEBIARRFE FREE3.6.0hRA89 RPM &, BT TH<:

sudo rpm -ivh nebula-graph-3.6.0.el7.x86_64.rpm

- REDEBE

$ sudo dpkg - i <package_name>

e

{5/ DEB 22 %4E NebulaGraph BN R ZIFEE X REE R, BUALLEERAZER Jusr/local/nebula/ o

BIN%%3.6.0hk4<# DEB &2:

sudo dpkg - i nebula-graph-3.6.0.ubuntul804.amd64.deb

JEBHRAE

+ /350 NebulaGraph
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https://docs.nebula-graph.com.cn/3.6.0/2.quick-start/3.quick-start-on-premise/5.start-stop-service/

5.3.1 {#/ RPM = DEB f3%% NebulaGraph

+ J&E#% NebulaGraph

REEH: 2024698148
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https://docs.nebula-graph.com.cn/3.6.0/2.quick-start/3.quick-start-on-premise/3.connect-to-nebula-graph/

5.3.2 A targz (%% NebulaGraph

FFTILUFEITEFM tar.gz SXHFIRERZEE NebulaGraph o

5.3.2 f#H tar.gz (%% NebulaGraph

e

- NebulaGraph M 2.6.0 i A2z i tar.gz <.

- NRAFEANREFKE Linux I#1ERY, 1% NebulaGraph,

- HFIZIFTE Linux RETFRE NebulaGraph, B{X3Z# CentOS 7.x. CentOS 8.x. Ubuntu 16.04. Ubuntu 18.04. Ubuntu 20.04 &{EZ 4.

BIESR

1. AN T T & NebulaGraph B9 tar.gz X1
TEEIRE <release_version> BIRANFE FEHIIRZ,

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.

g, BTREESHT 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 TS

.com.cn/package/3.6.0/nebula-graph-3.6.0.el7.x86_64.tar.gz

. BRIE tar.gz X145 NebulaGraph R#EH R,

tar -xvzf <tar.gz_file_name> -C<install_path>

tar.gz_file_name 3R tar.gz XHFBIE R,

install_path RNLEER,

fign:

tar -xvzf nebula-graph-3.6.0.el7.x86_64.tar.gz -C /home/joe/nebula/install

EMEEX RN AEE,

HNEEENER, BEFER etc FAISE nebula-graphd.conf.default « nebula-metad.conf.default F nebula-storaged.conf.default &, MIER .default ,
ENEIRZ A8 NebulaGraph BIZRIAECE

e

MHRERESEE, SNEEE,
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https://www.nebula-graph.com.cn/contact

5.3.2 f#H tar.gz (%% NebulaGraph

Zitk, NebulaGraph Z#t5ekE,

22

&1 NebulaGraph AR

BEEH: 2024598148
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5.3.3 fFH &3 NebulaGraph

5.3.3 FHA&FFR NebulaGraph

FEAHIR NebulaGraph $7Z(#RsS (Meta 0 Storage) FMitHEARS (Graph) EHE—1#E, AFHEEREVSE L. AXNABFESHIR
NebulaGraph HfERzR. RESBRE,

éa)‘nger

FEAFHR NebulaGraph REREF4EIF1E,

BRI

pilllg

B

%419 NebulaGraph 228 3 MRS1IRE, SN IRSEE ATHRATI ZHHISCEFI I RIAHTE, 27 8@ RPC G TAM. MEFEESHR
NebulaGraph #1, NebulaGraph # 3 MRS IR 3 NHREE T 1 NFEHR,

%F NebulaGraph WEZEE, 80 o
fE %5

HHRAR)N, ATAMERTANGR. fl, ZRTVSESENNLIMERE B TRIENENTR.

[ P PR

- AR BEIRARS.

© ARSI AMTEE.
785t

KT LREFEEFIR NebulaGraph FREMIFIE, 20

LRI

B2 EARBREFE S HAR NebulaGraph . ERESESZ#HIZM NebulaGraph FEHEM, B REEFEA CMake £ 58 makefile X5
IRA9ER< HR RN -DENABLE_STANDALONE_VERSION=on o {BIE0TF:

cmake -DCMAKE_INSTALL_PREFIX=/usr/local/nebula -DENABLE_TESTING=OFF -DENABLE_STANDALONE_VERSION=on -DCMAKE_BUILD_TYPE=Release ..

BXARHNRESE, B0 o
RPSEREESHHR NebulaGraph /&, aJIENL ##% NebulaGraph o
Hie & S

FHE & FhR NebulaGraph FYEZE XAFRIERRERIAT Jusr/local/nebula/etc o

FAFEI4A1T sudo cat nebula-standalone.conf.default EFELEXHAR. BEXHSEHMNERMZHIZN NebulaGraph KE—, BRUUTSHIM:

B Fg(E WtAR

meta_port 9559 Meta fRSHIIH O S

storage_port 9779 Storage FREHIHOAS,

meta_data_path data/meta Meta #IBEZHERR,.
BPRAURTHLSERREMYIRSHA, BEI2E, 581 o
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5.3.3 P4 NebulaGraph

REEH: 2024598140
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5.4 {#ff RPM/DEB % NebulaGraph £l

5.4 ffif} RPM/DEB #% NebulaGraph Z#£E5f

XS T4BiRE RPM 8¢ DEB XHEREEE AT HI,

e

BPEA LB E A TAEE NebulaGraph 2158, #1E8NL o
541%F 7%
2R BT IP 3tk graphd #12#= storaged #i2EhE metad HEEE
A 192.168.10.111 1 1 1
B 192.168.10.112 1 1 1
C 192.168.10.113 1 1 1
D 192.168.10.114 1 1
E 192.168.10.115 1 1
5.4.2 HiFEs1

- EE 5 AR TEREERIES.
- TESEEPIBT NTP RS RIS BtiEl,

5.4.3 Tl &g
%4 NebulaGraph

EEHNE— B8RS LE%E NebulaGraph, REEHAZERMRS. REANIBESL:

B E S
1B SN IRES 28 8 NebulaGraph EZE X

NebulaGraph BIFRBERE XA T REB R etc ERMA, B3E nebula-graphd.conf . nebula-metad.conf 1 nebula-storaged.conf , FAFBILARIEKFRE
RSB EX . SR HEEMVEEXXHFIT.

HZZR AR FHERECEXF

A nebula-graphd.conf . nebula-storaged.conf . nebula-metad.conf
B nebula-graphd.conf . nebula-storaged.conf . nebula-metad.conf
C nebula-graphd.conf . nebula-storaged.conf . nebula-metad.conf
D nebula-graphd.conf . nebula-storaged.conf

E nebula-graphd.conf . nebula-storaged.conf

BRPAIUSEMTEEXHNAR, XETEREENHMIRE, RRTHRBTNIARE, BTHPTRERESMRSEHNXR.
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5.4.3 FHIEEME

e

FEEHBIECER neta_server_addrs , FIAEEXMHMEEESFIA Meta IRS38Y IP #ukbAiEH, FISFHEEIELL local_ip ANEASEIEXR IP ik, BEES
5 GRRE L e

- Meta fRSEE
- Graph f[RZEE

- Storage IRSSECE

- Mg ARE
* nebula-graphd.conf

I networking #HHEHEHHHH

# 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 #HHFHHFHHH

# 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

HHHEHHH 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

- 340/760 - 2023 Vesoft Inc.



5.4.3 FohiEiE

. M2 BEE

* nebula-graphd.conf

A networking #HHFHHFHHH

# 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 #HHHHHHHH

# 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 #HHFHHFHH

# 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 FohiEiE

. Mg CERE
* nebula-graphd.conf

A networking #HHFHHFHHH

# 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 #HHHHHHHH

# 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 #HHFHHFHH

# 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 #HHFHHFHHH

# 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 #HEHHFHHH

# 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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. MR EEE

* nebula-graphd.conf

A networking #HHFHHFHHH

# 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 #HHHHHHHH

# 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 B R RERRhHHAR

A graphd. storaged. metad
B graphd. storaged. metad
C graphd. storaged. metad
D graphd. storaged

E graphd. storaged

B5h NebulaGraph #289< 0T :

sudo /usr/local/nebula/scripts/nebula.service start <metad|graphd|storaged|all>

5.4.3 FEhEE TR

e

- RS IRS BTN HERERE, SURSFBEL.

- YEE#BEGH graphd. storaged 1 metad B, AILLA all X%,

+ Jusr/local/nebula & NebulaGraph BIBMARERRE, MREBIIRERR, BFEALMRER. FEZRERSHAZS, BHBRE1E NebulaGraph 5,

REEFE CLIEPIG NebulaGraph Console, AEEZER—ERBED graphd #IZ894128, 7RI0 Storage L, AGEMITEE SHOW HOSTS IO EEEEHIR

o fHl4N:

$ . /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 FohiEiE

| 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" |"3.6.0" |

|"192.168.10.112" | 9779 | "ONLINE" | 0 | "No valid partition" | "No valid partition" |"3.6.0" |

|"192.168.10.113" | 9779 | "ONLINE" | 0 | "No valid partition" | "No valid partition" |"3.6.0" |

|"192.168.10.114" | 9779 | "ONLINE" [0 | "No valid partition" | "No valid partition" |"3.6.0" |

|"192.168.10.115" | 9779 | "ONLINE" | 0 | "No valid partition" | "No valid partition" |"3.6.0" |

S e froooooo T — frocccoscooooooo S Hoooocoooooooscoocoonoo00 Hrocooocoooooscsoscoooo +

wREEH: 2024598148
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5.5 {#f Docker Compose #% NebulaGraph

5.5 f#ifi Docker Compose #£%& NebulaGraph

/8 Docker Compose a] BT HE&EIFHIACE S RIEEIZE NebulaGraph fRSS, {REEINIENIR NebulaGraph IhEERERIZ A o

5.5.1 mifR5cfF

© INERENTRAER.

AR HEERRA BARESE

Docker EHThRAS Install Docker Engine
Docker Compose TR A Install Docker Compose
Git TR Download Git

« SNRMFEAIE root AP EEE NebulaGraph, BEIIZAF Docker XM, FAMESR, BB Manage Docker as a non-root user,

+ BAhEMN LB Docker ARSS.

- JNRBELET Docker Compose EEHN LZHE T B —MRAEI NebulaGraph, fEGRFAMME, FEMERER nebula-docker-compose/data o

5.5.2 #% NebulaGraph

1. 3@ Git T2 nebula-docker-compose B EERY 3.6.0 2 ZEFEHo

master 73X BERMPRNARIE, BEAREEEFFEERLIARE,

$gitclone -b release-3.6 https://github.com/vesoft-inc/nebula-docker-compose.git

e

Docker Compose B x.y RRASIITFRIIZE x.y hrZs, FRH% z ks, Docker Compose AR LRI z hivds, BESHIEN 2 lRAEMAIZER.

2. I ZE B R nebula-docker-compose o

$ cd nebula-docker -compose/

3. BITI T en< /B350 NebulaGraph BRSS.

e

- WIRKHAKRRZEIEEE, B%FH NebulaGraph $5EH NebulaGraph Console 55,
- ITILEMNREIERERE R RFARMNAR.

[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 &R, H¥ Storage EAUEINZEEEEH (BD AD HOSTS BL) o

e

ERRSHESER, BSRAE 0,

5.5.3 ## NebulaGraph
%1% NebulaGraph BFEF A :

+ £ 285MNET Nebula Console 1E#%, FABREMEEXMHHIF Graph IRSHISMFIRSTIHOHBEE S 9669, EtAI BRI RRINHOEE, 1¥15
B 01i%E# NebulaGraph .

« BREIET NebulaGraph Console VA2, SAGHERE Graph RS, A NHABXMHAE.

1. {8 docker-compose ps E3 ¥ & %& NebulaGraph Console 285 o

§ 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 28,

$ docker exec - it nebula-docker-compose_console_1 /bin/sh
/#

3.3@3d NebulaGraph Console i%# NebulaGraph .

/ # .Jusr/local/bin/nebula-console -u <user_name> -p <password>--address=graphd --port=9669

e

BIABERT, BMINETRERXAN, REEAEFEENARE (BN root) MEREBRER. MRBEASMHINE, BSRS0L

4. BEEBRS,
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" | "3.6.0" |
| "storaged1" | 9779 | "ONLINE" | 0 | "No valid partition" | "No valid partition" |"3.6.0" |
| "storaged2" | 9779 | "ONLINE" | 0 | "No valid partition" | "No valid partition" | "3.6.0" |
dlecccccccczcas S fmooooooos dhec=cccoosoooos e e fmooooooos +

HITRR exit A LURHE B2
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5.5.4 %% NebulaGraph RS R AR D

5.5.4 &% NebulaGraph R HR SR H

HATER L docker-compose ps BTt NebulaGraph ARSSBIRZSFiE .

e

NebulaGraph BRIAER 9669 In O AEFIRIRMHRSS, MNRFEBEX RO, BIEXE R nebula-docker-compose PIFISIH 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  /usr/local/nebula/bin/nebu ... Up 0.0.0.0:49157->19559/tcp, : : :49157->19559/tcp, 0.0.0.0:49154->19560/tcp, : :
49160->9559/tcp, 9560/tcp
nebula-docker-compose_metadl_1  /usr/local/nebula/bin/nebu... Up 0.0.0.0:49156->19559/tcp, : : :49156->19559/tcp, 0.0.0.0:49153->19560/tcp, : : :49153->19560/tcp, 0.0.0.0:49159->9559/tcp, : :

49159->9559/tcp, 9560/tcp

:49154->19560/tcp, 0.0.0.0:49160->9559/tcp, : : :

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, : : :

nebula-docker-compose_metad2_1  /usr/local/nebula/bin/nebu ... Up

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.

MRRSERE, BRALERIAFENSREM (B30 nebula-docker-compose_graphd2_1) , AEERASRHEIRMA:

$ docker exec - it nebula-docker-compose_graphd2_1 bash

5.5.5 &% NebulaGraph RS HIEHREAH &
NebulaGraph BIFRE #3EH B EEBIFA MLIZMETE nebula-docker-compose/data Fl nebula-docker-compose/logs B R o
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 B E
Docker Compose BZE XL E /I nebula-docker-compose/docker-compose.yanl , EHUIZXHFANEEEH ERIRS NI EHRECE £ K.

docker-compose.yanl XHFFHAEERBE=RIRSBINEIE XY ( /usr/local/nebula/etc ) BIERE, EILHATLOBIIIEER docker-compose.yanl X% E AR
SHELE.

BFMEERFS IS 5%
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5.5.7 #J5 NebulaGraph fi55

5.5.7 /& NebulaGraph R%%
EBFrE NebulaGraph BRS3:

§ 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, HIINER 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 RITIN T & {Z L HMIER Docker Compose/B&hBIFFE NebulaGraph ARSS :

EZap S RBLIFHMIBRFAE NebulaGraph FRSEVARR, LUARAERMLE, SR FTE docker-compose.yanl EX THE (volumes) , MAIREBIEXEIE,

B3 docker-compose down -v B9SEK -v B MIFRFAIE ARV IR, MREAZE nightly hrads, FEBE-LERBMRE, FREAX P a<.

$ 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
A& E Docker LS E SMERA S L2
TEBE R nebula-docker-compose REEISI 4 docker-compose.yanl , & IFNARSSAY ports & E NEIEIRET, FI90:

graphd:
image: vesoft/nebula-graphd:release-3.6
ports:
- 9669:9669

- 19669
- 19670

- 348/760 - 2023 Vesoft Inc.



5.5.9 % N[

9669:9669 TN EBAY 9669 BT EIFMIBAVIR O E 9669, TFHY 19669 FRRIEFHT 19669 BRETEISMER AR O 2 HEHEY.

e %I NebulaGraph R 5517 Docker 55147

1. 7E3X14 nebula-docker-compose/docker-compose.yaml #7, % EIFFEIRSHI image FHEMEE BN AR ERIRA
2. TEE R nebula-docker-compose PIFATTEI % docker-compose pull , BB Graph BRS5. Storage ARS5. Meta ARZ5#0 NebulaGraph Console .

3. 1T8R< docker-compose up -d ;B NebulaGraph BRSS.
4.38id NebulaGraph Console & NebulaGraph /5, 93 3UHT#5< SHOW HOSTS GRAPH .  SHOW HOSTS STORAGE « SHOW HOSTS META ZEE R AR ARZS,

HATH4 docker-compose pull Fi2%5 ERROR: toomanyrequests
AIEEERIM T ERIR:

ERROR: toomanyrequests: You have reached your pull rate Llimit. You may increase the Limit by authenticating and upgrading: https://www.docker.com/increase-

rate-Llimit
LU E$EIRFR R EIRE Docker Hub BUERER RS, FRRAEBESN o

W 5% NebulaGraph Console?

docker-compose pull =X[F]BYEHT NebulaGraph BR55#1 NebulaGraph Console,

Storaged % &5 —H AL T offline IRA

TE/MERRIER T, Docker Compose HIRY Storaged BUERIAH & BTEE HRIBINISEINTT. WRAI Storaged BRHIRBPRS—ERE offline, 7]
Lo gE 4% NebulaGraph, HFEpHIT ADD HOSTS r L ELHITHUE. BUEHSREINT:

nebula> ADD HOSTS "storaged0":9779,"storaged1":9779,"storaged2":9779

&EEH: 2024598148
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https://www.docker.com/increase-rate-limit

5.6 ffi§ NebulaGraph Lite #% NebulaGraph

5.6 /i NebulaGraph Lite #%% NebulaGraph

£/ A APBRREERE NebulaGraph, XER 5 $FENA]FIAKLE NebulaGraph BEIERE, &M TIREYFF L. ¥) NebulaGraph,

5.6.1 %
- J@d Python B8 EIET ARiEZ % NebulaGraph Lite,
- %#59E Root AXPREBZE NebulaGraph,
© TEHERBFET Linux RER Jupyter Notebook F & EE8E NebulaGraph,

5.6.2 B1EH TR

1. 1T T &2 R % NebulaGraph Lite,

pip3 install nebulagraph-Lite

2. B0 NebulaGraph Lite, NebulaGraph Lite £ EEhEEFH B 518 = NebulaGraph fRS

+ M Jupyter Notebook /Z&h

fromnebulagraph_Lite import nebulagraph_Let as ng_Llet
n=ng_let()
n.start()

© MEsL1TREh

nebulagraph start

REATFEREBTRREHSNUREIEEMT).

Info: loadingbasketballplayer dataset. ..

\

/2 i | o v R VRN
[T LT T

| \,\\,__\_4__/\,_,_I_‘I\‘,_y_\\,___\_\ | /R

Lite version

[ 0K ] nebulagraph_Lite started successfully!

563 F—#
- /A ¥%#% NebulaGraph,
- /A 42 NebulaGraph,

LUK SN RS

=EEH: 2024598148
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https://github.com/nebula-contrib/nebulagraph-lite
https://jupyter-nebulagraph.readthedocs.io/en/latest/

5.7 ARSI A%% NebulaGraph

5.7 HRAES T HRZE NebulaGraph

AP UERUTESTARE NebulaGraph :
» NebulaGraph Operator
5.7.1 LA

£/ NebulaGraph Operator &4 NebulaGraph Byi¥15, & °

=EEH: 2024598148
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5.8 & NebulaGraph ;%

5.8 & NebulaGraph k%

NebulaGraph Z#H@Eid A E RS

5.8.1 fE FHMIAVE B AR 55

fEFBIAS nebula.service BIRARSS, BIERE. FLE. ER. ALENEE,

e

nebula.service FUZRIABRIRZ /usr/local/nebula/scripts , MIREBOTRERR, EFERAEMFRZR.

=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 ERERERER.
- EERENHERE, BRIAEEEA /usr/local/nebula/etc/ o
start BEhiRSS.

stop Z1EARSS,

restart ERRS.

kill HIEARSS .

status EERSKS.
metad B Meta IR,
graphd EIE Graph RS
storaged EIE Storage AR,
all EEFRERS.

5.8.2 25 NebulaGraph %5
HITN TS EmARS:

$ 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 I, BNRTEERMERHIEIERR.
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5.8.4 &% NebulaGraph /{55

PITI T A< =1k NebulaGraph RS :

$ 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 IRSZIRE :

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

+ WNRIREINTER, F- NebulaGraph FRBIEEIE T,

[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 B350 NebulaGraph [, nebula-storaged HIZHVIHA BRI B, XREE T nebula-storaged TEBENRIZPAEFSRF nebula-metad FRANHFJ Storage ARSS,
i Storage fRSSUNE Ready ESEARERBEIRS. M 3.0.0 iiAFia, EREXHFRIME Storage HRTEEHRE, REXHIERRNZ
3% Storage T aUEME Meta RS, FUER ADD HOSTS Bn L[5, AHEIEHEIET Storage Tim. BEZER, 80

o

- MSRREIZPINTER, KT NebulaGraph [RSFE, AJLURESRFERSESH-—IHE, HEX FREB.

[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 BRS5. Graph fRZ5H0 Storage RS HFEIRME, X=MIRSHREXHHFRFELTEE RN etc BRA, FIARRFER /usr/
local/nebula/etc/ , FAF AILAMEMERNERE X HE R,

585 F—#

REEH: 2024598148
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https://docs.nebula-graph.com.cn/3.6.0/4.deployment-and-installation/manage-storage-host/
https://discuss.nebula-graph.com.cn/
https://docs.nebula-graph.com.cn/3.6.0/2.quick-start/3.quick-start-on-premise/3.connect-to-nebula-graph/

5.9 j%&# NebulaGraph 55

5.9 3%# NebulaGraph %5

XA BIAERRESSTTE P i NebulaGraph Console ##% NebulaGraph o

‘&ﬁtion

BREEE] NebulaGraph /&, ®%c HHt Storage fi 55, ZBEEBEIREIRE.

Fif5&Re

k=)
i

NebulaGraph X#FZMEANE R, GEMSITEFA K. JACREZPHIRITHRBES TN #ES

5.9.1 F#AAF
+ NebulaGraph BREE =757

- 1517 NebulaGraph Console F#128#15577 NebulaGraph HIARSS 28RS B i,

- NebulaGraph Console BIRZFRZ NebulaGraph BIRZS,

e

hx2stBEHI NebulaGraph Console #1 NebulaGraph % AiEERE, RATRE NebulaGraph Console %% NebulaGraph B, AJEESBERAIEM, =
EBTEEEFIREE incompatible version between client and server o

5.9.2 BiEPIR

1. 7 NebulaGraph Console 2071, HIAFEMAAN, $E Assetso

e

BN hR AR

2. 1£ Assets ISR BIN BRISITAR RV I 4, TESUEEINES Lo
3. (FIiE) AAEFHER, EfRXMHEN nebula-console o

Bre

1£ Windows R4iH, 1EE @/ nebula-console.exe o

4. 151517 NebulaGraph Console 894128 LTI T8, AFAFIEF nebula-console XHFHIHATIUR,

Bre

Windows R4EEBkT IS B,

$ chmod 111 nebula-console

5. FEGLITREDR, IHRITEERZE nebula-console X4FITEE Fo
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https://docs.nebula-graph.com.cn/3.6.0/2.quick-start/3.quick-start-on-premise/3.1add-storage-hosts/
https://docs.nebula-graph.com.cn/3.6.0/14.client/1.nebula-client/
https://docs.nebula-graph.com.cn/3.6.0/4.deployment-and-installation/manage-service/
https://github.com/vesoft-inc/nebula-console/releases

5.9.2 #{EHHR

6. AITHI T a1 NebulaGraph o
+ Linux 2 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]

SRR
B WA
-h/-help RS,
-addr/-address R BEEEZR Graph RS89 IP I ENBZ. ERIAMAIER 127.0.0.16
-P/-port B EIEEN Graph BRSHVIEO. BRINHEH 9669,
-u/-user 1% & NebulaGraph IKSHIBFE. KBASHINEN, JUEAESEFEENARE BRIAA rot) o
-p/-password BERAFPBMNNESE. RKEAFHIAEN, BEATUESERFHN.
-t/-timeout IR BEBHERINERBEE, BN, BIMER 120,
-e/-eval BEFARERN nGQLIED, EEMPESIITRIZBEOHRELER, AGBMTFEE,
-f/-file REFE nGQL IBAMXHMEER. EEMESIITIZXHRN nGQL BAHEREER, iTRERBRMiEE,
-enable_ssl ¥4 NebulaGraph BY{EF SSL iNZ2,
-ssl_root_ca_path 1B CAIEBHFER R,
-ssl_cert_path $87E CRT IEBHFERR R,
-ssl_private_key_path EERAX M ITEFERE,
BEBHENR o

REEH: 202498148
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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, TEECE SRR Storage ENTZEFEES, BEEXHIIER{INES Storage EHEMZE Meta BRSH. HTNEER AD HOSTS
WwefE, THIERETS Storage E#lo

5.10.1 Fif25c4:

5.10.2 #&7 Storage FHL

FISEEEHIE NN Storage EHo

nebula> ADD HOSTS <ip>:<port> [,<ip>:<port> ...];
nebula> ADD HOSTS "<hostname>":<port> [,"<hostname>":<port> ...];

e

- 1810 Storage EANVE T —NOBNERZEA BEER, NHEREIERD, BFF2 MOBER (20%) , ZAEHIT shon HosTs EBEREEL.

- IPHUHEAN IR IEMERE X PRI BRFE—H, GIaeEErZRIAN 127.0.0.1:9779 6
- EREEE, FEMASISEE, FI%0AD HOSTS "foo-bar":9779 o
- HRIRIIEHY Storage ENUEEWHMEERFERY, TNEKSEARM Storage T KM,

5.10.3 k% Storage =E#L

MEEEEBR Storage 4o

e

TEERMPRIETT AR Storage A, FELMFFXEXBIETE, 7 8EMR Storage EH.

nebula> DROP HOSTS <ip>:<port> [,<ip>:<port> ...];
nebula> DROP HOSTS "<hostname>":<port> [,"<hostname>":<port> ...];

5.10.4 &% Storage FH

EEERPM Storage Flo

nebula> SHOW HOSTS STORAGE;

+. cotrocooco +-- T frooooocoooooono R — +
| Host | Port | Status | Role | Git Info Sha | Version |
+ R - S — N — I —— +
| "storagedo” | 9779 | "ONLINE" | "STORAGE" | "3ba4lbd" | "3.6.0" |
| "storagedl” | 9779 | "ONLINE" | "STORAGE" | "3ba4lbd" | "3.6.0" |
| "storaged2" | 9779 | "ONLINE" | "STORAGE" | "3ba4ibd" | "3.6.0" |
+ R - S — N — I —— +

REEH: 2024598148
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5.11 7144 NebulaGraph % 3.6.0 fiiA<

5.11 7+4% NebulaGraph £ 3.6.0 ki<

73 LA NebulaGraph 2.6.1 RRASHHERE 3.6.0 kg fl, 7748 NebulaGraph 2.x. 3.x hRASHERE 3.6.0 iR AHI 5 7%

5.11.1 &R

ASGERATFIE NebulaGraph M 2.5.0 RZEHI 2., 3.X lRASFHERE 3.6.0 iAo FEATF 2.5.0 ZAIMAERE (& 1LxRA) o MBEBARALRE,
RERIERIREY 2.x ARASEFARE 2.5 hRras, AERIEASBIIREALE] 3.6.0 Mo

&Dtion

WFEM 2.0.0 ZHTEUMRA (& 1x hRA) FKEI 3.6.0, EFHE] 3.6.0 ARASSIHH share/resources B R THY date_time_zonespec.csv X1, FEEHIFI
NebulaGraph Z&kZE THHERE RN, BEIM TR

© AIFRERFAR, BR2FIEENRFRS.

© RIBREARMAE, FFoHESARSELERNIT

« FZ#FET Docker 38 (824F Docker Swarm. Docker Compose. K8s) HIF+Rk.

- WITERARSS 38 ERHIFHER, FAEMSBURNISEHY IP ikt FCB M, RrIEEERHATh.

- BREISEMEUBEELMN 4 #i75, Falter schema LUK default value 1%, & o

- BIEERTECRAREER, BRRY.

© BDFAHRIRERES sudo IR,

5.11.2 A4

- BPBEE
FHRIS IBHRAE IS T AEE NebulaGraph, TBRFTER S I E57HKEIHZ NebulaGraph 3.6.0 BIKRZ.

- RETK
DHEESHEERE, FRELRFAETRANMSLHOG.

- BERE
nGQLIEERENTRE:

« 2/ viel FAREIEEX TS,
* FETCH. GO. LOOKUP. FIND PATH. GET SUBGRAPH iBEAIHRZAZTANAN YIELD FHlo
+ MATCH BAHRENRB R, MIUERE Tag, BHIGAM return v.name =g return v.player.name o

+ &XE5|

EFEEBET £XZR5IH NebulaGraph &1, FEFnhikk Elasticsearch (ES) FINEXZRS|, EALEZTESHMER sion INBAER ES HEHL!
EeXERE5|, APAEE cURL f5 S F oMbk ES £ XZE5l. 2/ curl -XDELETE -u <es_username>:<es_password> '<es_access_ip>:<port>/
<fullindex_name>' , 5% curl -XDELETE -u elastic:elastic 'http://192.168.8.223:9200/nebula_index_2534' » W1 ES & BIRBERF ANER, NEEIE
I'-:E -u iZIEI)ﬁ\o

&;ﬁtion

ARFERETERAMNZN, BNARFATERELHIRAN~RFHR, HFBEXT RS B ENTS.
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5.11.3 A&

5.11.3 FHufesr
- RIEIRER SN TH NebulaGraph 3.6.0 IRFH B X AHEE, ARIEPREEHFH H#GIX MG, THMuER o

e

ERIDEE T4 RPM/DEB. TAR B1E3E] LAFKEVHTAR — i 14,

+ IRE Storage # Meta ARSSEZE T data_path SEEVEIRFIFIESXHIMUE, HEMDEIE. BIAEREA nebula/data/storage Fl nebula/data/meta o

@nger

AERT=EHERREEE. SOFHEOHE, MLEEX.

- BHEEX M.

- FITFTEETEARRINEIRE, HARGHR. FitHEAT:
a. iB1T SUBMIT JOB STATS o

b. iB1T SHow JoBS FIEFIREIL R,

5.11.4 AP HR

1. {Z1LFFAE NebulaGraph RS,

<nebula_install_path>/scripts/nebula.service stop all

nebula_install path £ NebulaGraph WZZE£BE R,

storaged 12 flush BIBESETHL 1 D, BT SRIHELIETT nebula.service status all SRS UHINFIBE RS MEFLL, BEtflELARSAIFHITEAS
Jl—ll-l o

e

REBE 20 DHABESIEMRSS, BMFRRAL, EICZH 12if,

&Jtion

M 3.0.0 18, ZFEHENE Tag =, IRAFPRBRETE Tag=, EHEEFNFIE Graph BRSAIECESMH ( nebula-graphd.conf ) FREFIE --
graph_use_vertex_key=true ; TEFf Storage FRSZMVACE LM (nebula-storaged.conf ) HRHTIE --use_vertex_key=true o

2. EFAREERTHNENENREEZET, AU bin BRFIFARZ#HEI R NebulaGraph ZEEET bin B RHPHIIHM Z#HHIX .

e

S AHEE T NebulaGraph AR5 94128 L ERE BHENARSS B9 —# KX o

3. 4RIEFTE Graph IRSMECE XM, BEUATSHLUERFRANRETE, MSREEENTEEN, BRZSE.
+ JJ session_idle_timeout_secs BEIZE—ME [1,604800] X[alfv{E, #HFFE/ 28800,
+ J client_idle_timeout_secs BEIZE—NE [1,604800] X[a|f9{E, H#EFZ{E 28800,

XS 2. X RAFHBINEREHRANIETEERN, MRMERSFARRK, FASHGBESN o
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5.11.5 FHRKMERR

4, B Meta B,

<nebula_install_path>/scripts/nebula-metad.service start

BEhE, Meta JRS5%E2 leader, JZITTZFERTERFD,

BRI ERBoI—1 Graph BRES T, £ NebulaGraph &1z TR HIET Bl , WIREEMSIEEIR[E] Meta T AR
/_’lgy mu Meta EE%EEbEEIjJQ

e

MRBHFE, BALRAR, FELIH =15l

5. BahFRE Graph # Storage BRS5.

e

MRBHFE, BRAERRAER, HELIH =i,
6. EZHHR NebulaGraph, WIFRRSZSEE A, HBERTIER. EEH BN o

BRHEERA R ALRETEMRY, TRTUHNSEHSWT:

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 ATIRYE 3.6.0 RRAEIRATNEETIL, MIDREFIRSIL o
5.11.5 FHRRIKERR

WMRARKY, FILIRARFIERS, MNENFIMEREXHN ZH#EM, BihHERERS.
FRrEELE ikt iR BhR.

5.11.6 FAQ
FH R 7 A L PR S AR

AL, AR IEPREEELPIERS.

T2t #2 A 3 Space 0 not found °

LAFISFER I Space 0 not found HEZEEET, AP AIUREXMER. ALIIESMEEIRENFRE Space ID, Mo (B&#E79 <nebula_storagepath>/
data/storage/nebula/0 ) HASEFEERHE . Space 0 FK{Ff# Storage REMTER, HFAESHEFHE, RLF=EmAR,

MREIEAEVER N A Graph [R5, X F Storage li55, WAL

RFBFR Graph ARSS R HY — I HFFBECE S o

HAEIREE Permission denied °

o< HFEAR sudo MR,
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5.11.6 FAQ

A TR IMERIER IH AR &5 — 5

BHE, MRRENEHIEE, FJUEFARSERGEERISEIT SUBNIT JOB STATS F1 SHOW STATS Ziit#iRE, H5HEZHifixttt.

Storage OFFLINE } H. Leader count 72 0 /& 4 Z03E?
BT T er < FE0ARN Storage FEHL:
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, Fh AD HOSTS Zf5, 884> Storage TR FRZERH OB (heartbeat_interval_secs ) HIBYEIZA BEIEE EiERIEE,

WER AN Storage ENERIFBNBARERE, TL-H Rialo

it 2 T4 5 F sHow JoBs EIAEIH) Job AT ID S5FHET—RE, {H Job ZMEEEARFT?

NebulaGraph 2.5.0 FRZIEEE T Job WEX, HIEEMN o SNRZEM 2.5.0 ZHIMARAEFALR, SHIMZIE,
BABLETEAAHA 2
A B0 Incompatibility 2843

R/GEH: 2024598148
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5.12 ## NebulaGraph

5.12 #I#; NebulaGraph

A AINMAIENEL NebulaGraph o

‘&btion

MRFEEHERE NebulaGraph, BESwT2HHEEENBE, DNATERSLIENR, B Meta F—HF,

5.12.1 Bi@ s

{S1E NebulaGraph RS, #ESMR °

5.12.2 FEK 1. MFREGRMITEGE S

MREREXHNEBRTHIEXHNER, TRESHZERTNMEXHRERET X, ALFTESEREXH, WAKEXHRERR, ARF
EIFRERIE S 1 B R

e

IR BERRM, FEMBRFIA Storage fl Meta IRSS T3 mAVEIES 14,

1. 1% Storage fREH o Blgn:

s DisK #HHHH###HH

# 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 [RBWVEEXM, HREIMNTHIEE R
3. MIBRLA_ESEFI TR B Ro

5.12.3 498 2. EIHZAEH

e

RN REER, BF cluster.id XHo

LEIRIZRNBEL --prefix IBEMERR. ERIAEREA Jusr/local/nebula o

HERIEZEEN NebulaGraph

#EI NebulaGraph L& B R, HRENRERR.

H#E RPM B% %" NebulaGraph

1. AN T &H<$EE NebulaGraph iz,

$rpm-qa | grep "nebula"

REIZEMINTER,

nebula-graph-3.6.0-1.x86_64
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o ERAIM T e LEE NebulaGraph o

sudo rpm -e <nebula_version>

fign:

sudo rpm -e nebula-graph-3.6.0-1.x86_64

3. MEREEER.

% DEB %31 NebulaGraph

1. AWM T <LEE NebulaGraph fRZs,
$ dpkg - L | grep "nebula”
REIZIINTER,
ii nebula-graph 3.6.0 amd64 NebulaGraph Package bui Lt using CMake

2. ERN T en < ENE NebulaGraph .

sudo dpkg -r <nebula_version>

fign:

sudo dpkg -r nebula-graph

3. MR EER.

1% Docker Compose #E NebulaGraph

1. 7Z£B 3R nebula-docker-compose AHITIN T an<{ZLE NebulaGraph ARS3,

docker-compose down -v

2. #IBRE = nebula-docker-compose o

5.12.3 BHR 2. HEIELEFEEF

=T 2024598148
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6. FL & 5 H &

6.1FCE

6.1.1 FLEE

NebulaGraph &F gflags FEITi& T RARE, SHEBMAEHE T flags. NebulaGraph [RSBEDNEY, BRINSMILE 2 HREELBERES. WFX
HHSENREED, RAERRIME,

e

- BFEEDNS BrlaehEE NebulaGraph IR RELZ N, XEFAENBRBEETL. & T ORARER TR E TR F AR A,
- REWERSOERNBHECED, MRIFEERERADHTL T REETNER.

.Ei#&ﬁ:ﬁ@’&

1.x RSBSOS (T (/8 CONFIGS sr B EFHEEN A%, BREFHRPERZA R ZSREHLESREXHT—H. Blt, B 2xhi4d
FHAXIEPERBENE CONFIGS SHIERT %o

BELETSRS RV
ER U T iR #H G X 4 W ARSI AR ETE S .

<binary> --help

BN

#3REY Meta BEBTEBNER
$ /usr/local/nebula/bin/nebula-metad --help

#3REY Graph ECEMAIEEENER
$ /usr/local/nebula/bin/nebula-graphd --help

# 3REY Storage BLEIMMEENES
$ /usr/local/nebula/bin/nebula-storaged --help

U ERBIMER T Z#EISCHFRYERINTFEERE /usr/local/nebula/bin/ o SNRIEEXT NebulaGraph R E, FRALMEREETHEENE .

A curl SFLIRBUEITHHIECETRYE, Bl NebulaGraph WIE{TECE.
fign:

#3REY Meta FRSHIISITECE

curl 127.0.0.1:19559/f lags

#JREYX Graph BRSHIIETTACE
curl 127.0.0.1:19669/f lags

#3REY Storage FRSSHVETTACE
curl 127.0.0.1:19779/flags

B -s WA --silent SHATLIREDAERMEIRES. FHlu0:

curl -s127.0.0.1:19559/f lags
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i

6.1.1 Ao EEH

ut

:

e

KRR REAESRN P (HENSE) AU LTRAIHN 127.0.0.1,

Fic & SO/

Jii% ~ RPMIDEB ~ TAR {4 BEA0 AL B0
NebulaGraph A& MRS EBIRM T FIDFIIEERE S <service_name>. conf.default Fl <service_name>.conf.production , HERAFPEAREGSHFER. FH
JERSA] RPM/DEB REE B HIAC B XHRIEAIAER R A Jusr/local/nebula/etc/ ; M TAR BRELERAIACE XHFERIZN <install_path>/
<tar_package_directory>/etc TAR BB R EERZ,
MRREXMHPHNREERESE, FRNTIRIELRGERIARE, NHERTBIEEXH, MIERFANXXHFEZEE—, BIPREE default 3 .production
EEE,

e

NHBRIRSHAT A, BRRSHEEZIRE B, 2 local_ip BRIb BN, — NebulaGraph 85 #8E T 3 1> Storage fRS588, 3 EPR local_ip
SMEEECERINERER.

TR T RS WM AIBECE X o

NebulaGraph iRS% IRECE X BCE A
Meta nebula-metad.conf.default 1 nebula-metad.conf.production

Graph nebula-graphd.conf.default I nebula-graphd.conf.production

Storage nebula-storaged. conf.default I nebula-storaged.conf.production

FRERRSHIMIARE X HEEE local_config B, FUKEN true , RR NebulaGraph BRS = MNEEE X BRIV EH B,

‘&‘Dtion

TEWUEDA Local_config BIED false o {EER/E NebulaGraph [RSEEERFLZIHM Meta IRZRMEFNEERSS, FIRSHENEET K, EMRMN
R

DOCKER COMPOSE #EREfEL & 1

3+ FfEF Docker Compose RIZEAISERE, ERFHIEEHHIBIAERTE A <install_path>/nebula-docker-compose/docker-compose.yanl » ACE X {FHHY
command FEIFBEAEZRSHBhEE.

NEBULAGRAPH OPERATOR 4t S0

34Fi@3d NebulaGraph Operator 5/ Kubect! AU0IERIEEE, SEMNEBENHNERRE AP OIEER YAML XHHNKER, BR@EgRESHFH
spec.{graphd|storaged metad}.config SEIEHNERZ MRSIEXECE,

e

@i Helm BPERISEEY, EASTIHENEERSAEXREE,

%F NebulaGraph WEEBHEXMNEZER, 801 o
B E

BRI LER BB NebulaGraph WECE, SERGSHSEREE.
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&;ﬁtion

6.1.1 iLEEH

ERERRMANENEERSHEEGRAESA—NEELSN, TRENKERIL. BNERREXHEERE, SEEdntSEMLEEMNIIE

X AR g, MRIE—3it.

FERR B A
BAUAMBERT, FiE NebulaGraph BRSSMECEX HIRENECE. AP AILURRIU TS BENEEHEEEN.

- $t3ERIRRS. RPM/DEB. TAR G1R4EMIEEE:

a. EAN A RIS EN B IRIRS VAR E S HFRTZ.
b. RS IENIAYEIERFRE NebulaGraph BRSEEHRE.

« $H331#F3 Docker Compose REERYEERY
a. 7E344 <install_path>/nebula-docker-compose/docker-compose.yanl #, {EXXARSZECE,
b. Z£B 2 nebula-docker-compose AT TER S docker-compose up -d EEH MECE TLHIARS

« $xHER Kubectl AR EIZZAVEERE:
BifigtE, 50 o
i i 2 Eh B E
FAPALGEE curl s ENASEEL NebulaGraph ARSHIECE., HIa0, 1&EK Storage ARSZH wal_ttl #9600, ST

curl -X PUT -H "Content-Type: application/json" -d'{"wal_ttl":"600"}' -s "http://192.168.15.6:19779/flags"

Hef, {"wal_ttl":"600"} AEHENMEBESIHNEE; 192.168.15.6:19779 J7 Storage ARSZAY IP LA HTTP I5 O S,

&;ﬁtion

- EISERECER(GER FRAMIEMURIFRE, FEWEEFFEPER. FBAY loal_config (HIRERN true B, SISEHRMEEFSIAL, ERRS

EEESMENTIGEE.
 NSHFEISERENEES R, AAFNSNIIR, SRERSEET RS SHFNETHESEMAHER,

REEH: 2024598148
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6.1.2 Meta ik5Hc &

6.1.2 Meta [R5 E

Meta BRSZ1RMH T PO #IAEZE SXM nebula-metad. conf.default &l nebula-metad.conf.production , FH{EERBIHRFER. XEHIBRIAERES Jusr/local/
nebula/etc/ o

&Dtion

. FERMUE Local_config BIED false o {EP4/E NebulaGraph RSB BEIERLZIHM Meta IRSIRMEFNEERSS, ARSHRENEER X, EMRM
R,

s REWERSERNBHECET, RIFEERERNLHERE T REEETER,

e B SO A 5 3

WNEFERIBEEXH, M ERFENXHEIEZEE—, MIBRESLE default 3¢ .production , Meta IRZ A BEREIRGINELE XHFHMPIRENEEE S,

B B SRS EUE R

BEEXHRNEEREEMSHRTESHRERNERRINE. XEARTILTHOSHNE, MERMDIBIEEXGHRNNSHRENRKRERE, AXHMLE
LA nebula-metad.conf.default J9/o

&ﬁtion

EEE X HHRBIER D SEER] UEEI TN EIS BN, A SCEXLESHAITICAZIFEITIEIAIEEN, HE local_config BIZE N true NEBRSEREXMENRN
TR E, #ESR o
NETERENSHEREYRIE, 81 o
basics Al &
BFR FugE kel BEXZHE
BTEED
Y
daemoni ze true Py =TRSabtis = RLHF
pid_file pids/nebula- IDRHAE ID BSTHF, RZH
metad.pid
timezone_name - $87E NebulaGraph HIBYX, ¥RECEXHHRKRIGEZSE, WRERIEFHFM. & RELHF
SERINMES UTC+00:00:00 o FRINIEBM o BN, &

J\XBNEE AN --tinezone_name=UTC+08:00 o

e

- EHEA HEMERT, NebulaGraph =iR#E timezone_name & BHVETXIGZATENE (TIMESTAMP AN HIEAAEREY UTC BYjE], FtbEZ
REIMBYEIZEEYE ME Y UTC BYEl

- timezone_name ZEX A FHEIR NebulaGraph H7Z(#ER94E, NebulaGraph #HZHHETENXAEXEE, FIMBEITENNRESE, MAERINASRIANE
X,
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6.1.2 Meta ik5Hc &

logging Fit &
BFF Fg(E iR =5
FH
BT
BY&h
N
B¢
log_dir Logs F Meta RSHENER, BNNBIBREEAEEE. =
b=
minloglevel 0 =NAERF, MERERNKESEINNAE. AHEER 0 (INFO) « 1 X
(WARNING) . 2 (ERROR) . 3 (FATAL) . BiFEREIAIREN 0, £F-HIE
FIGEN 1, WMBIEEN 4, NebulaGraph ARiEREABE.
v 0 VLOG BE#4H%5, BMER/NFHETFLRIINIFAE VLOG HE, AIEEN 0. FHF
1. 20 3. 4. 5, glogiRMEMI VLOG BZAVFEFEX BCHHFHEICRE
5, HASHITFIERWLEFMES. #ESN o
Logbufsecs 0 ZHAENRARNE, BNEREHIBEENH. o _RnEiiEE. 26 #. %
=
redirect_stdout true EEEIRERETERIREE RS 2IRAVRE L, %
=
stdout_log_file metad- R BEX S E T %
stdout. log 5
stderr_log_file metad- AR IREEX GBI -
stderr. log ¥
stderrthreshold 3 EEHEIMREREIRPIR/NEERS] (ninloglevel ) o 3%
¥
timestamp_in_LogfiLe_name true BEXHETHPEETEEREE, true RTEE, false RRAEE, S
=
networking it &
B FugE 5B —RAXLFE
TR EhASE
5
meta_server_addrs 127.0.0.1:9559 28 Meta fRSHY IP (FHEHNR) MO, 21 Meta REAHEGES (,) Eze
balich
local_ip 127.0.0.1 Meta BRSZBIZAM IP (HEMNE) o Al IP BTFIRF nebula-metad i# AL5F
2, MRESHAEHAFTETERN, BERX R,
port 9559 Meta ARZ58Y RPC SPHP#IZEIRIG (. BBTIESMERMESPEY +1 (9560 ) I L5
OFF Meta ARSS 2889 Raft i@(=,
ws_ip 0.0.0.0 HTTP BRSSHY 1P ik, RZHF
ws_http_port 19559 HTTP ARSSEYIH O, F¥s
ws_storage_http_port 19779 HTTP 1Y 450 Storage BRZS MR, FEA Storage ARSECE XA+ L5

ws_http_port fRIF—H. XFEEFHhR NebulaGraph FEIREARSH,

&;ﬁtion

f5EF IP BYRIVER BT 1P, BNFELEFERT 127.0.0.1/0.0.0.0 FTSEIEHFT,
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https://github.com/google/glog#verbose-logging

6.1.2 Meta AR55HC

storage L&
BFF F&ME WiRE ARG TSN
data_path data/meta meta FIBEERR. EiF
misc il &
BFR FugE WiEA BRLFET
B EhASIEER
default_parts_num 10 BB = B ENAD A E, AZHF
default_replica_factor 1 SIEE = BN ERARI A E, RZHF
heartbeat_interval_secs 10 MO BRIEIR. TEHAIRFIEARSSEY heartbeat_interval_secs BYEHEME, 2
EFNSHEARTEAESELTE, 241 .
agent_heartbeat_interval_secs 60 Agent ARSS &X O BKRIBT ENEIRR. IZERIMARFITE Agent IRSEL -z
RASHIBYIE],
rocksdb options fit &
BFR FugE WiEe P RS S RN e
rocksdb_wal_sync true Z5[ES RocksDB #9 WAL Hi . R
RIGEH: 2024598148
- 368/760 - 2023 Vesoft Inc.
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6.1.3 Graph JR55HCE

6.1.3 Graph fR$HECE

Graph BRSB1RE T PP HIIEEZE XX nebula-graphd. conf.default &I nebula-graphd.conf.production , FEEFREHRPER. XHHZIARREA Jusr/
local/nebula/etc/ o

&Dtion

© REWUBEA local _config BIEN false o E2U/E NebulaGraph RS BHMERLZRIHM Meta [RSREEFNEERES, FIESEENEET 5, &EMFRA
R,

s FEWERSERNBHECET, RIFEERERALHTLT REEETMER,

i & S AT R
WNEFERPIBEEXH, MERFENXHEIEZEE—, MIBRESLE default I .production , Graph BREA BERHIRFINECE XHHMHREELEE R,

B B SRS EUE R

EEXHREEREENSHRTSHERNRMIAME. XHERARTUL T BASHNE, MERGYIRIEXHANSHEREERR, AXHFLE
LA nebula-graphd. conf.default 9/,

&Dtion

EEXHHIEISRERUESTREISER. A EXESYAMCHSIHNEITIEISEN, HH local_config EIREN tree NEBRSEEESMEN
i E, #ESR o

MEEEMENSHRELFIE, S0 o
basics Al &
BFR FugE i)z BEXZREF
BITRIEN
Y
daemoni ze true =B BhFIF#EZ, RLHF
pid_file pids/nebula- B RHE ID BT, F¥s
graphd.pid
enable_optimizer true =EBRMTtas. A5
timezone_name - $87E NebulaGraph HIBYX, ¥MGECENXHHRRIZEZSH, FREFHHRM. RA RL5F
ERINMEFD UTC+00:00:00 » HETNIEENL o i, &
J\XBNZE AT --timezone_name=UTC+08:00 o
default_charset utfs BIEET ER AT R, ESEe
default_collate utf8_bin BIEE = BB R BAHEE RN, A
local_config true REMIEEXHIRIEERES. AL
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6.1.3 Graph JR55HCE

e

- TEHRN HIEME(EEY, NebulaGraph 21R4E timezone_name & BHIBYX I ZAT[EIE (TIMESTAMP EUGI5N) FiRmABRAY UTC BYjE], FUILEZHH
IR[EIRETEIZE R B4 E 7 UTC BYEl,

- timezone_name ¥R AT NebulaGraph 7F{ERI%#E, NebulaGraph #IZHFHERXKIAXEIE, FINBSITENREEE, HAERINASKRIAR
[

logging fit' &
BFR FgE WiBR =5
X
BT
BY&h
N
B¢
log_dir logs F Graph RSHENE R, BINHIEREEREERE, =
b=
minloglevel 0 NEELF, MERERFNRESEINNAE. AHEER 0 (INFO) « 1 zs
(WARNING) . 2 (ERROR) . 3 (FATAL) . BIEEIRAHEE N 0, £/7HF1E
hiZEN 1, SNRIZEEN 4, NebulaGraph F2REREMAE.
v 0 VLOG BEF4KF, BMER/NFHEFLRFINIFAE VLOG IEHE, AEEN 0. FH
1. 24 3. 4. 5, glogiREMI VLOG EAFRFEX HOHEFHEICRE
S, HEASHVIEFHIERMLEFMES. FESN o
loghufsecs 0 FHEENRANE, BNEHHIBEENH. o ®RREEE. 26 7, -3
¥
redirect_stdout true EEEIRERETERIREE R SIS, 3%
=
stdout_log_file graphd- tnERIE BEX S E TR %
stdout. log ¥
stderr_log_file graphd- tERIREEX B R. P2
stderr. log ¥
stderrthreshold 3 ESHEIREREIRPIR/NEELRS] (ninloglevel ) o -3
b
timestamp_in_Logfile_name true HEXHEZMPEEEENEH, true RREE, false RRAEE. ES-3
=
query fE
B FugE tAR REXZIFE
1TEYEhASIE
B¢
accept_partial_success false REBEHSEINNAEIR. REENERATRIEEKR, BiERIER S
BB RN A IR, EIHEBIRLINET, =IR7R Got partial result o
session_reclaim_interval_secs 60 ¥ Session 15 B ki%44 Meta BRSMIEIFR. BBAI: ), 25
max_al Lowed_query_size 4194304 BRATWEAIKE. B FFH, BRIAA 4194304, BI4MB, L
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networking it &

=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 BREM 1P (FHEHR) M. 2 Meta REBHEES

(,) 2o

127.0.0.1 Graph BREHIZM 1P (FHEMNB) o Ath IP AFIRFI nebula-graphd i#
2, MRBLHAEHRFETERN, HERM L,

any ISR PR IR o

9669 Graph ARZ5HY RPC PP # 2SI IR o

false =&BHE SO_REUSEPORT,

1024 socket MITHNERZINTIRAKE, AEASHEERNEE
net.core.somaxconn o

28800 S INEZMBRYAT A, BESBEM 1~604800, Efi: 7, BAiA 8 /A,

28800 FRKIENBE AT E, EVESEEN 1~604800, BAIA 8 /Bt EAfiI: Fb,

1 BRENEENEIEN.

0 PIZE 10 L7280 0 &/ CPU 1%,

0 FIEMEEIENRAEMEEL, RSB RE.
FMMELIZHIRAIZEZEL= nun_max_connections / num_netio_threads o

0 HITRRPEANEER. o FRR CPU 123k,

0.0.0.0 HTTP ARSSHY IP Hbdik,

19669 HTTP ARSHYI% .,

10 FNOBKIEIRR. 1BHRFAEIRSZAY heartbeat_interval_secs BYEMER], &
NMESRRATEEETLIE. 200 7,

- Graph R 5 Storage BRSZHI RPC EiEiBRYATE], ¥IAECEXXHHKRIE
BiZSH, ERFFHRM. FRIAMET 60000 ZFDo

200000 ENEBL ZKNENE DRGSR, B FHEb.
AR DML IBARRITEY EIBMERT ZE, U ASWICRAIEEH,

19559 HTTP i} 50 Meta ARSSHIERC, FREFM Meta BRSECE XY

ws_http_port fFIF—o

5 IP BT INERELH IP, BUELFERT 127.0.0.1/0.0.0.0 A EHRBEN.

authorization fit &

E=2u

enable_authorize

auth_type

FugE 1tAE

¢
false ARERNESTHITEMNIIE. SHRIEFEESN ESEe
password ARERMNEHEIEST. BUES password . Ldap « cloud o ESze
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memory AL &
BFF Fug(E 5B REXET
BYThASIEER
system_memory_high_watermark_ratio 0.8 AESKUIRZEVSINMELZRE. REARELAERSTZESM ZH
KRIBREMNE, NebulaGraph £21HEZEIM,
metrics fil &
B Fg(E 5B =EX
BT
NP
(5
enable_space_level_metrics false HRETHIFEZEESINSE, MK EETEhaSETENETR, 5 AZHF
40 query_latency_us{space=basketballplayer}.avg.3600 o ZIFRIMEIEIEIFAI AR curl &9
LEEF, FMHBESR o
session [l &
BFR FugE BiEA B ZFEI TR BN
max_sessions_per_ip_per_user 300 HEAF 1P ik e LM RATERSIE. s
experimental fit &
2R Fig(E 5tA8 BB XZFHETR T
ey
enable_experimental_feature false SIMThEEFF Ko RIE(EA true H false o ST
enable_data_balance true BEFRE IhRE, 1XY enable_experimental_feature V5| R
true BY&ERK,
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memory tracker [il &

6.1.3 Graph JR55HCE

e

D. 7E etc/nebula-graphd. conf FANL 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

1. BIEZB R /sys/fs/cgroup/graphd/ , FRINFFECE memory.max o

Memory Tracker 2B— 1M AEEETE, BTREMRFINEER. XTFAEER, Memory Tracker AJLAFALE OOM [E]fH, NRAERBIFEDER
Memory Tracker, F=E7E Graph BRSMEEXHHRINMBEXEE. BRIENT:

HHER, EEL o
BFR LA e BEX
BT
BT
(3¢
memory_tracker_Llimit_ratio 0.8 BERNREN: (0, 11 2. 3o S
9 G EIZBERESIEE(R system_nemory_high_watermark_ratio FY
BRA1, BUZSHNEREL.
(0, 1] : ATARENE DL, TEARK: AIRRENESL =7
ARE / (BRTF - REAE).
HIEEHITHERSRAFEERBERENANEFERGIN, ZE8
2KM, HERKEERAE,
AR WF AT ORESHENER, SERIBLMRER
INZBE. B0, HTHA Graphd R &5 50% BRERT, %8
%ﬂﬂﬁfﬁjiﬁﬁﬁd\ﬂ: 0.56
shASBIERAET (Dynamic Self Adaptive) , Memory
Tracker KARBRA LN ARG, DSEEATERNT.
AR ThEEATIMTHEE, BT IS BEER MBS ST
BRIERFRFERER, E—LERKAESRNGSR, TRSEFEHE
OOM AJ gk,
3 &3 Memory Tracker, Memory Tracker 3§ Ri2 RAZEA
&5, BMEBIRE, RETFHmiT.
memory_tracker_untracked_reserved_memory_mb 50 REBAFHAN, Bl MBo S
memory_tracker_detai l_log false EEEHERRIFANAEFERERS. HERN true B, STHE X
ARARFREEA S,
memory_tracker_detail_log_interval_ms 60000 AEREEAENEMEERR, £ 2, X ZH
memory_tracker_detail_log /39 true BY, %S4,
memory_purge_enabled true EEEFERE BRI HEN true BY, STEHBERNTE. L5
memory_purge_interval_seconds 10 R FIEMVET(E]{EIFE, ZMi: ' memory_purge_enabled /9 true S

B, ZSHEN.
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performance optimization Fl

=i

max_job_size

min_batch_size
optimize_appendvertices

path_batch_size

FuigE

8192
false

10000

5t ER

BATEFHEL, BEGHRITNET UHLRITIM R RBINRAL
T2, BIAYIE CPU #Z3H—%,

S IBFIEE R R/ IB R/ XFE max_job_size KF 1 BYER,
BRG, 1T micH BRI EEED,

BEATRARRER.
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BESFETH
I ERY

2]

HF
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2]

REEH: 2024598148
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6.1.4 Storage RS0 E

Storage BRSIRMH T FS HIIEECE S nebula-storaged. conf.default I nebula-storaged.conf.production , FBEREIAFHHER. XHHIEIARE
79 Jusr/local/nebula/etc/ o

&Dtion

© FERWUEA local_config BIED false o IERRECEFHER Storage iS5, SEZIHM Meta RERMEFNEERSE, TRSBEHEET X, EMRMN

[

s FEWERSERNBHECET, RIFEERERALHTLT REEETMER,

e B SO A 5 3

MEFERRRESY, M EREISXRERE—, WIBRES default 3% .production , Storage RS BEIGHIRBINEE XHH M REELEE S,

B B SRS EUE R

EEXHREEREENSHRTSHERNRMIAME. XHERARTUL T BASHNE, MERGYIRIEXHANSHEREERR, AXHFLE
LA nebula-storaged. conf.default S, EAEHRIBENLL nebula-storaged. conf.production X/,

&ﬁtion

EEXHHIEISRERUESTREISER. A EXESYAMCHSIHNEITIEISEN, HH local_config EIREN tree NEBRSEEESMEN
i E, #ESR o

e

Raft Listener BWACEH Storage IRSEERR, #EESN o
MBEEMENSHRELSRIE, S1 o
basics fit &
E= FgE WA EEXHE
B{TRYED
R
daemoni ze true BE BT #HE, A=
pid_file pids/nebula- ICFHAR 1D B e
storaged.pid
timezone_name UTC+00:00:00 187 NebulaGraph HIBYX, ¥IRECEXHHRRIGEZSEH, NEERIEFHR A8
. 1#&xXIEEL o B, RI\XMIZEA
79 --timezone_name=UTC+08:00 o
local_config true EEMEEXHIRNEERE S A
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e

- EHEA HBHERT, NebulaGraph =iR4E timezone_name I BERVBY X IZATIEME (TIMESTAMP EFISN) HIRAAERAY UTC BYiE], FLEZH
IREIAYBYEIREYE MBS UTC BYjEl,

- timezone_name ¥R AT NebulaGraph 7F{ERI%#E, NebulaGraph #IZHFHERXKIAXEIE, FINBSITENREEE, HAERINASKRIAR

X,
logging FLE
E=g FgE piLe)s! =
=
52
¥
B
7
By
Tf)
&
&
22
log_dir logs 7714 Storage RS BEME R, BINAMIBREEARER, T~
52
S
minloglevel 0 =NEERF, BERIEFNKEERFINEE. BHEE: o (INFO) . 1 3
(WARNING) . 2 (ERROR) . 3 (FATAL) . BEiIFEEAIREN 0, EF-H1E ]
FiIgEN 1, MBIEEN 4, NebulaGraph FEERERBE.

v 0 VLOG BE #4845, BNER/NFHEFLRFNNIFAE VLOGIHE. AEEN 0. 52
1. 24 3. 4. 5, glogiREM VLOG BZAVFREFEXBCHHFHEICRE S

51, HASH v ITHENERBLEFMES. FESW o
Logbufsecs 0 FHhEENRARNE, BNERHIIBEENS. o _rEmEE, 26 #, ®
52
¥
redirect_stdout true EEEIREREFTEEIREE R SIRARIL X, S
52
F
stdout_Log_file storaged- e BEXHE T, T~
stdout. log 53
S
stderr_log_file storaged- IR B ESXER R S
stderr. log 3
¥
stderrthreshold 3 EEFIERERIRPIRNDNEEZLRS] (ninloglevel ) o S
52
S
timestamp_in_LogfiLe_name true HEXHEMPEEEENEH, true RREBE, false RRAEE, S
52
¥
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networking it &

=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) MiEH. Z1 Meta REAXRXES
(,) PRo

Storage ARSSHIZASHE IP (SEMZ) o 73 IP #hkFAFIRF] nebula-
storaged #12, MREHMNEHABEZIRIAN, BN M
Hik,

Storage ARESHI RPC PR IEITIR O, FREHESEERMEM -1
(9778) F+1 (9780) WMo

9778 : Admin fiRS5 (Storage #ZUK Meta < HIARSS) SAMEO.

9780 : Storage ARZ5ZiBIAY Raft BIEiH o

HTTP ARSSHY IP Htudik,
HTTP ARSSHIEE O,

FIMOBLIEIRR. TEHIRFIEARSSEY heartbeat_interval secs BEAEE, &
NESBRALEERE TE. 24

f5ER IP BYRINER BT 1P, BNFELEFRT 127.0.0.1/0.0.0.0 FTSEIEHRT,

raft fit &

H

raft_heartbeat_interval_secs

raft_rpc_timeout_ms

wal_ttl

Fig(E

30

500

14400

iR
Raft ZE2SHBEBYEl, Sfi: b, XHF
Raft B ImEYZi2dt2HA (RPC) HBRYAYIEl, &l X
=,
Raft WAL B9ERETEl, S F, 25
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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

WIREMERE, 2MRERAENES () 9fF. —
RocksDB S5l 7 —ME& TR

B HEFERENRRTERIVE, BT %EN, FTEES
HEBMIEEANRY, 8 F1,

HEBRENEFERN. BOI FT
BlockBasedTable FIBRINREZ KR/ B JKFT,

AYHE L NebulaGraph ERIZERANTIER. BIAMER
false , RAAVFER page cache, H{EH true BY, 2k

NebulaGraph f#if8 page cache, IAITRIRE R BHIREF
(block cache) Z=idl,

FHES A,

[EZREE, BIEE: no. snappy . lz4. lzdhc. zlib.
bzip2 « zstdo

ZEBRERE—BNEREE L, NIEATABRRSERRN
[EZ8E%, 1R rocksdb_compression_per_level B¥K,

AARBRREERENERE L. RERET
rocksdb_compression o {540 no:no: Lz4: Lz4: snappy:zstd:snappy o
WA UFEEETBENEREZE, 51N

no:no:lz4: lz4::zstd , IEEY L4, L6 FEfER rocksdb_compression
BHNEREZE.

=5 B RocksDB HY#iES1to

RocksDB HU¥ES it4k 5!, FIIE(E: kExceptHistogramOrTimers

ZRAITEERSAIT, BOIHERESIT) « kexceptTimers (BkE
HBY88451t) . kExceptDetailedTimers (UWKEEFRE RRBIFELETE
LY E) Z SMNFRE SEit2438) « KExceptTimeForMutex YREERRE
FHIEENEZIMIFBSITEIR) « kL (KEFRBSRITHER
#) .

EE B prefix bloom filter, BENTFILIRAEBHRE, 8
BRIEMATFHE,
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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

FuigE

false

12

false

FiR(E

{

WiRA

=& RBH whole key bloom filter,

6.1.4 Storage ARZ5HCE

1 key B9 prefix KE. AEE: 12 (9K ID+=1D) « 16

(9 F D+ ID+TagID/Edge typelD) . B{iI: F¥,

IEE A true B]LAPE(E bloom 528 S BHINEFEKX), BREE
FLERHFE (random-seek) BIIERT, AIRESPRRIEENE

k. MIRECEXMHRIRERSH, NFEMEFRI

{"write_buffer_size":"67108864",
"max_write_buffer_number":"4",
"max_bytes_for_level_base":"268435456"}

{"block_size":"8192"}

iR

RocksDB database £,

RocksDB column family %
T,

RocksDB block based table i
IJﬁO

rocksdb options BCEBIFRTUAT {"<option_name>":"<option_value>"} , ZAEMAESGES () R o
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rocksdb_db_options 1 rocksdb_column_fami ly_options SZ$FHIIEININT
* 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_fami ly_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

SHEFMREFIES I RocksDB B350,
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misc fiCE

&;ﬁtion

TFRAH snapshot 5 NebulaGraph IREBRARIBIEE, XEAY snapshot 15 Raft B 2i2H leader LHEEEE,

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

BEFRZLHETH. AREUURSENEINIERLE, BRENT
SR RBANELE,

FEH1T 0ROP SPACE &, SMIFMEEETE, ZSHIKERTREIMREE
E=ERNFEHIE HER true BY, FBHIBREEE=EINMFIELL
?ED

W4 1/0 LA2RIEE, AT RIE RPC IR,

FrEMELEENRATEEERELY, o ®RTOEERS,
BN MELIZAIR AIEIZER= nun_nax_connections / num_netio_threads o

Storage #Y RPC BRI TIFLAREE,
TaskManager AT FESHRA T,

Raft leader [ Raft group FEERKRRAS FEIUBNIIRR, $i: F
T3/,

Raft leader [ Raft group PEE K R EF FEHIBNSHL L IXRI R
2, Bfi: FH,

ERERS|$FEH, Raft leader [@ Raft group REE M RS R5 | HUER
RIPRIR. BB FT/,

ERERS1452, Raft leader & Raft group REEM REP RS | SRR
SHEENEHIESR, B4 T,
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memory tracker [il &

e

Memory Tracker B— 1M REFEEIE, BTYENRHEINEER. X TAREEIH, Memory Tracker BJLABLE OOM A, INBERSFIEHRER
Memory Tracker, FRE7E Storage BRSMEEXHHRIMBEXEE, BIENT:

1. QIEB R /sys/fs/cgroup/storaged/ , ANNFFECE memory.max o
D. 7E etc/nebula-storaged. conf FRINA TECE

--containerized=true
--cgroup_v2_controllers=/sys/fs/cgroup/storaged/cgroup.controllers
--cgroup_v2_memory_stat_path=/sys/fs/cgroup/storaged/memory.stat
--cgroup_v2_memory_max_path=/sys/fs/cgroup/storaged/memory.max
--cgroup_v2_memory_current_path=/sys/fs/cgroup/storaged/memory.current

HHER, EEL o
BFR LA e BEX
BT
BT
(3¢
memory_tracker_Llimit_ratio 0.8 BERNREN: (0, 11 2. 3o S
(0, 1] : ATERENESLL. HEAR: ITRRENES =
ARE / (BRF - REAEF).
LIEEHITHNERNSRAFEERABERENAEFERGIN, ZEl
KKK, HERMEERRE.
AR WFLMAMTORESHENSER, FERIBLMRER
INZBER. B0, HFRHA Graphd R &5 50% BIRERY, %5
BHEEENNTF 0.5,
2 EHABENER (Dynamic Self Adaptive) , Memory
Tracker SIRBARALFINAIANTE, shSEAEARARNG.
AR ThEEATIMTHEE, BT oIS BER MBI iEiE
BRIERFRNFERBER, E—LRKAESRNGSR, EREEFHT
OOM HT#E,
31 %¥2 Memory Tracker, Memory Tracker $RiERAFFER
&5, BMEBIRE, BARETFHmiT.
memory_tracker_untracked_reserved_memory_mb 50 REBAFHAN, Bl MBo S
memory_tracker_detai l_log false EEEHRERRIFANNFREAS. SER true Y, JFEHRE S
ARARFREEA S,
memory_tracker_detail_log_interval_ms 60000 AEREEAENEMEERR, £ 2, X ZH
memory_tracker_detail_log /39 true BY, %S4,
memory_purge_enabled true EETEHABREFEEINEE, HERN true Y, 2EHHFERE. S
memory_purge_interval_seconds 10 R FIEMVET(E]{EIFE, ZMi: ' memory_purge_enabled /9 true S

B, ZSHEN.
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L QEE VS N 60 E2:0N)

ESTRHANEIERENEIAN, BiEEl, BNEBREBATSNPNT%E, E1MEEEARTSHERMARE, BEXET nax_edge_returned_per_vertex
M, ZREBTRE, ZSBIERATLE, THTFE space,

BEA ZINE Biee BEZIFET
NP
max_edge_returned_per_vertex 2147483647 FMATR, REEREZVEY, ZRNDEMFRE, 1] A5

REEXHPRIREZSE, WHEREFHRM.
Bl BRI N AN B

\ﬁrning

— M E=EELD SAAL 300 MB IARTF.

MRBIBERAEREFEARE, WATLIZEIHIE storage BLEHHY enable_partitioned_index_filter IEE A true , JH rocksdb_block cache » BEAFEFET IR
‘DB RocksDB &5, 14RERIRERZ M, Lboh, HiBTBMIENASEIEN, HTFTE OOM RYF]AE,

&EEH: 2024898148
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6.1.5 Linux NZACE

6.1.5 Linux N E

EXNAB5 NebulaGraph %R Linux RIZECE, HNARNEEKREE,

B

BIATLUA ulinit BTRIRIES], ERFIMHNERITHIISIER FHIEER. NRFERAEM, BEHEXMH /etc/security/Limits.conf o ALEIN
I

#<domain> <type> <item> <value>
* soft core unlimited

hard core unlimited

soft  nofile 130000

hard nofile 130000

e

EEEEBREEMNIHRIEER.

SRR
B8 WA
domain EHiE. AIURAP AR BPARH We k) , stER  RRFIERF.
type PEHIZEEL, TIUR soft M hard o soft RRARIVREE (BIAEE) , hard RISAFAILUSBMRAE, FILUER ulinit &
LIRS soft , BARAEET hard
iten BRREEL, B30 core FREAZIOEEMESIHFRIAN, nofile PREI— NIRRT LT MR AN R TS,
value FRIRGIE, ATUAR—MEF, & unlimited RITEHIREL

ATLIAT man Limits.conf EEEZEENEEo

Pt

VM.SWAPPINESS

vm.swappiness ‘EARZEIAAIE (swap) MZRRNEZEED L. EMA, EH swap WATAEMTEA, BIGEEN 0, RAEAMHBRAEE. FEFEN
=, 0 RAREARMEA swapo.

VM.MIN_FREE_KBYTES

vm.min_free_kbytes FAFIZE Linux BIZRBHNR/NTRTFREE. MREGANFES, BINSERKAE. FIMYIERNEFERN 128 GB, AILURK
vm.min_free_kbytes B/ 5 GB, MRMEX/\, SSHAATIEFIEEBHESYIENT.

VM.MAX_MAP_COUNT

vn.max_nap_count FAFIRHIBEMHIER VMA (BIINEFXEL) 8ME. FIAMEN 65530 , WTFLERSHUAERFRAELEH. MRUARFENNTE
FEIAMRE, BFEAESHNE.

VM.DIRTY_*

wn.dirty * B—RIIEHAZREIIEEFNSY. ITEEEAGR, BRAMNREFTEHTREE (FHENKIGERMSE) , BNUERRARINME,

FEHIR T

BEAATT (Transparent Huge Pages, THP) 2—# Linux AZHAFEERFYE, FUIRSAAEAATINGES. EEHHIEERST, BHATIRME
firtRe, ZiKHE,
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6.1.5 Linux NZACE

1RFINT:

1. 4548 GRUB R & X /etc/default/grub o
sudo vi /etc/default/grub
2. 7E GRUB_CMDLINE_LINUX 3EIBNARZRAN transparent_hugepage=never , AS{RIFFHIEH,

GRUB_CMDLINE_LINUX="... transparent_hugepage=never"

3. ¥#7 GRUB it &
+ CentOS

sudo grub2-mkconfig -o /boot/grub2/grub.cfg

+ Ubuntu

sudo update-grub

4. EREBRIERY

sudo reboot

MRAFERAIGE XHAZBEAR, BETRER,

echo 'never' > /sys/kernel/mm/transparent_hugepage/enabled
echo 'never' > /sys/kernel/mm/transparent_hugepage/defrag

RE:

NET.IPV4.TCP_SLOW_START_AFTER_IDLE

NET.CORE.SOMAXCONN
net.core.somaxconn FA FPRE| socket MEITAVIEIEITIEE, BIAEN 128, WTFEARERAEENTR, BIGEEATETF 1024,
NET.IPV4.TCP_MAX_SYN_BACKLOG

net.ipv4.tcp_max_syn_backlog FAFPRHIZTF SYN_RECV (HiEHR) RS TCP EEHRE, BINMEN 128, WTFEAERAEZENTS, BIREATE
F 10246

NET.CORE.NETDEV_MAX_BACKLOG
net.core.netdev_max_backlog FEFPRHIPATIHEIBEEE, BOIAES 1000 , BIGEEH 10000 L E, BEHEFHIKMWR.
NET.IPV4.TCP_KEEPALIVE_*

net.ipv4.tcp_keepalive * B—RFIIRIF TCP HIZEFEN S, WTFERANEEHAZIIENNBEIER, IRTHEEREHT, BIEX
tep_keepalive_time F[ tcp_keepalive_intvl BY{Eo

NET.IPV4.TCP_WMEM/RMEM
TCP EEFRX/MEWEPBNR/). &R, BIATE, WFREE, BIGLERN % (B) “HENE (1s) o
SCHEDULER

ItF SSD &%, BIIE scheduler IEE A noop T none , ERIRA /sys/block/DEV_NAME/queue/scheduler o

Hitt 2%

KERNEL.CORE_PATTERN

BIGEE R core , FFB¥E kernel.core_uses_pid IRE N 1,
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6.1.5 Linux NZACE

BEEH

SYSCTL 4

* sysctl <conf_name>

EEUASHE

* sysctl -w <conf_name>=<value>

IREHMEELSEME, LBEN, EREMERE.
* sysctl -p [<file_path>]
MIBEEEEXHFEME Linux RESER, EHAM Jetc/sysctl.conf MIEL

PRLIMIT

8% priinit ATLGRENFNR EHIZZRIRAIIRE], 455 sudo FTLUBCREEEIE, 5U40, priimit --nofile=140000 --pid=$$ HEELFIHIZAR TRV T X HFHIRA
B 140000 , LEIERY, MbErL{NSZHf RedHat Tu KBS,

REEH: 2024598148
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6.2 Hi&

6.2 HE

6.2.121THE
BITABERIEMS DBA ST RARES, YRAHIMGE, DBA HFRARALIRIEET B ST,

NebulaGraph ZRIAfER FTENiE1THE, £ EHIBERS, FEBTET HTTP EOMNSEBRBEERS, HERERRH,
BITHEE®
BEITEEMERIAE R Jusr/local/nebula/logs/ o

WNR7E NebulaGraph ETERHRRZITHEER, BEFSHUEITN, BRFaEmMI S, ERRSATUMEER,

it & 1
* minloglevel : RAEEH, BIFSIEREBEFXMEANNEE. AIHEEN 0 (INFO) . 1 (WARNING) « 2 (ERROR) . 3 (FATAL) . BT
HEgER 0, ififﬁﬁﬂF‘uEﬁlo WMRIGE N 4, NebulaGraph F&RERERMAE.

BEFALS, EEA, BECREFM, AEEH. 1. 2. 3,

Meta fRS5. Graph ARZ5# Storage IRZSHIBERAN T UES BNEREXHFEE, BIAEEREA /usr/local/nebula/etc/ o
BEEIZTHERS

ERNMTH<LEELRIFMEN gflags 24 (BFRESH)

$ curl <ws_ip>:<ws_port>/flags

24 BB
ws_ip HTTP ARSSHEY IP #tudik, SIAERCEXHHES. BIMER 127.0.0.1,
ws_port

HTTP ARSHVIRO, AIUEREXMHHPES. RIMESFI/ 19559 (Meta) « 19669 (Graph) 19779 (Storage)
AN

+ BE Meta RS HRIHR/NBERS!:

$curl 127.0.0.1:19559/f Lags | grep 'minloglevel'

- &%F Storage RS HAINBEIFMAERF

$curl 127.0.0.1:19779/flags | grep -w'v'

BHGETT

%
Sz

ERMT L EETAER:
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https://github.com/google/glog
https://gflags.github.io/gflags/

3

6.2.1 z1THE

$ curl -X PUT -H "Content-Type: application/json" -d '{"<key>":<value>[,"<key>":<value>]}' "<ws_ip>:<ws_port>/flags"

B8 B

key FERMIZITERLRE, MEEBESN o

value BTEEES, AEEESR o

us_ip HTTP BR$58Y IP ttutit, AINEECEXHHEE. BIMER 127.0.0.1,

ws_port HTTP RS MIHO, AIUEREXHTES., RINMEDHIA 19559 (Meta) 19669 (Graph) 19779 (Storage) o
T

$ 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

tNR#ENebulaGraphizfTIHMER TIETTHERH, ERRSEEMENEEXHFTIRENEL?, MRFEKAEN, HENR HEBRS.

RocksDB iz17 H &

RocksDB B9iE4THE@ETE /usr/local/nebula/data/storage/nebula/$id/data/L0G , A Sid ALFIS, ZBEEEBTIAIX RocksDB %%,

Bl H &
glog AFAXFHOWARE, MRFELUWAEE, AR Linux REH KEAMFRIBMBEX S, &, FAASEETIR

SRECH BELUERIAIMER B .
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https://man7.org/linux/man-pages/man1/crontab.1.html
https://github.com/logrotate/logrotate

6.2.1Z2fTHE

{3 FE IR S5 B H 7

KX LAEI Graph RSSBIZITRE A, 5B ERES REBRRIANEEXF. BIEPERMT:

1.1E H, #HTWTERE, ARERRS.

timestamp_in_logfile_name = true
max_log_size =500

+ I%E timestamp_in_logfile_name /7 true , XIFHEXHRPLBEMEE, LUEHRRIPRIEMNEES .
+ 0 max_log_size B, IKBENBEXHHRAKD, Fl80 500, BIXDMANG, SEMNRIEMNBENH, B4 MB, ERIAMES 1800,

2.7 Linux &4t , RN T e SRIBERMES:
crontab -e
3.EERESHARMGAS, LUERRIFRIBRBEEX 4,

***** find <log_path> -name "<YourProjectName>" -mtime +7 -de Lete

&Tjtion

U L@ Hn find S EEFERA root AP E RS sudo RIIAEF R H1T.

< ERESHNETFR, ATMESKREIXMESENHBINT. EtiRE, S o

+ <log_path> : FRSZIZITHEXHEMIERIR, 140 /usr/local/nebula/logs o

* <YourProjectName> : HZEX &, fI40 nebula-graphd.* o
+ -mtime +7 1 FRMPREFASEEE 7 ROBEX M. WRILUER -min +n , REHERERNEERT n DHNEEXHE. HESL

+ -delete : RTRMIBFRHEFMHHAEX o
BN, S8XRER 3 RBEIMERERATERET 7 KB Graph fRS51E1THEX A<

03 ***find /usr/local/nebula/logs -name nebula-graphd.* -mtime +7 -delete

4. RIFERMES

{#F] LOGROTATE [2] H &

PR LUER logrotate TRAFHEER BEXA#THREE, LUAEIAEIWE S B .

e

FEMFEA root AP HERE sudo MR RREE logrotate 3 E&IE1T logrotate,
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https://crontab.cronhub.io/
https://man7.org/linux/man-pages/man1/find.1.html

6.2.1Z2fTHE

A AEU Graph BRSS INFO RAIBIBESHE (/usr/local/nebula/logs/nebula-graphd . INFO. impl ) J9f5liEASN{AI{EA logrotate TR, RIES BT :
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1L#

timestamp_in_logfile_name = false

2. R# logrotate,

+ Debian/Ubuntu:

sudo apt-get install logrotate

» CentOS/RHEL:

3. B logrotate BLEX M, FMATREMN, ASRFELEXMH.

sudo yum install logrotate

1, 4% timestamp_in_logfile_name IRE ST false , LAE logrotate TRAILURFIBEXHR. RAEERBRS.

1E /etc/logrotate.d BR T, BIB— 138 logrotate A& {4 nebula-graphd. INFO

sudo vim /etc/logrotate.d/nebula-graphd. INFO

RN TREA:

# HACE HEXHFRVBITERE
# 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
BRIEES, PJRANEESME:

FEZEIRBIEEX o
WRESXHER, TREHIR.
WRESXHERT, THITHRE,

EREXGRPRINERESR.
AR LTI HE BIAR -wvunvd BYGS%. TIA dateformat ST RECE.

hourly « daily . weekly . monthly. vyearlyo

TEMBRATEEX AT, ERRERRE. BMRBRITERN 2 N EEX M.
RUaiBSXHER—7, ARE=HRIEEX .

BIEMBEXS, HRESHINRMFAEE,

WELE dateext A, RRAET—ITHI, EXXHEIENXHSE.

6.2.1Z2fTHE

%s 7EV3.9.0 ZHl, IZFav. . %d. % B, EV3.9.0 RZE, =¥ %H B,
maxsize 1k YEEXHEANET 1 FFH (104 FF) REBIGENEL @ daily) B, #TEERE, ATANANRME: k.
N, BRUIARAINFT,
BRPALIRIBLEMREREMEEXEFTINESH. BEXTESHNEENRER, &1 o

4. iR logrotate AR &,
AT HIE logrotate WECE BT EM, AILUER T ar<REITMIR:

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 IBHEHAERN I BEINTT, BHAIUFERITUTES, LB

sudo logrotate -fv /etc/logrotate.d/nebula-graphd.INFO

-fv i f RGBT, v RRITENFAGER.

. gg E 10N %0

BHERE, =TE /usr/local/nebula/logs BER TEEIFABEXMH, 5140 nebula-graphd. INFO. impl.2024-01-04-1704338204 , [RIGEH
SWRYE, MEEHRES N, YEEXHFHEBY rotate IRENERN, SHiR&IEBNEEXH,

BI80, rotate 2 RITRERITAEMEY 2 MEEX M, HATXHREED 2 M, SHFRIBHNAEXH.

[test@test Logs]$ LL

-rw-r--r-- 1 root root
-rw-r--r-- 1 root root
-rw-r--r-- 1root root
[test@test Logs]$ LL

-rw-r--r--1root root
-rw-r--r-- 1 root root
-rw-r--r-- 1root root

NMEAPFEXZD
BRSSHY INFO £R 5! B 5 STHFFN WARNING 2R 51 B &S 433

AN,

0 Jan 4 11:18 nebula-graphd.INFO.impl

6894 Jan 4 11:16 nebula-graphd.INFO. impL.2024-01-04-1704338204 # L3RI B ESCAFERMET, LESZEFMIBR

222 Jan 4 11:18 nebula-graphd.INFO. impl.2024-01-04-1704338287

0 Jan 4 11:18 nebula-graphd.INFO.impl
222 Jan 4 11:18 nebula-graphd.INFO. impl.2024-01-04-1704338287
222 Jan 4 11:18 nebula-graphd.INFO. impl.2024-01-04-1704338339 # 4 M EY HEX 14

6.2.1Z2fTHE

AE, BXH

BHEXH#HITHREE, AT /etc/logrotate d BRTRIEZNEEXH, SMEEXHXME—NEEXH. 50, ARFEEX Meta
17505, RILABIERRNECE SXUY nebula-metad. INFO F nebula-metad .WARNING , HTEEHQFFMBAE

REEH: 2024598148
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7. W

7.1 #18) NebulaGraph ¥R
NebulaGraph S35 M5 S EMIRS HMIIENT, TN AREMIS, EHET HTTP HOZH.
7.1.1 IR bR UL A

NebulaGraph &N EIEEIRE R =20, FEIARXAS () BEH, BI40 nun_queries.sun.600 o RIEHY NebulaGraph ARSS ZisE AN IGITHE
it RE, IEIREEMBYIHERI T,

B3]l 5 e

TEARATR num_queries (BB HRIEATIN A o

it sum BIRGITHI 5. HAIZ i SUM. AVG. RATE #1P 43u#t (P75. P95. P99. P999) .

FiitEtia]l 600 BT ITRIBTIEISEE, HEiskiF5 . 60 #4. 600 #0F0 3600 #, HFIRTEES . RIE 1 2. &

E 10 S EFIRIE 1 /N8,
7.1.285d HTTP ¥ 0 & W8 FR
B

curl -6 "http://<host>:<port>/stats?stats=<metric_name_list> [&format=json]"

IR e

host RSB IP RENE, TUEREERNEERE AR

port BRSSERAYHTTP 3RO, FAIUEREERATEREXHRI. RIMERT, Meta AlRSSIHNJ 19559, Graph BRSSiHHA
19669, Storage BRSS#MA 19779

metric_name_List BISIERAT, 2 MEEETAEXES () R,

&format=json BLER L JSON &R,

e

1R NebulaGraph IRSZEBEREZT, FTEHIT docker-compose ps S L EEMETEIRSIIMNBIIRO, AEETZHOEM,

R TR
34 Graph fRSH, &i 10 DHHBERSE.

$curl -6 "http://192.168.8.40:19669/stats?stats=num_queries.sum.600"
num_queries.sum.600=400

EHRZ NS
& Meta fRSSH, &l 1 D OBTFIIERMEE 10 2% P99 OBk (1%RIERILEY) BITIER.

$ 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@ HTTP i 0 E i8R

EWEEIEPRIF L ISON A5 zhR[E]
&3 Storage fRSZH, &l 10 DTS EE, HLLIJSON BLREILER,

$curl -6 "http://192.168.8.40:19779/stats?stats=num_add_vertices.sum.600&format=json"

[{"value":1,"name":"num_add_vertices.sum.600"}]

B HRSS #R BT A TR
TEEETME N EIIET, SRENZARSS 8 LA ST,

$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_Llatency_us.p95.3600=929
heartbeat_latency_us.p99.5=986
heartbeat_latency_us.p99.60=1409
heartbeat_latency_us.p99.600=989
heartbeat_Llatency_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

B2 (A P R A
Graph RS 35— RIIBETETENETER, WARE=ZENSEDFIER.

E = a$54T R s EiAFR A SIS R 83, B30 curl -6 "http://192.168.8.40:19559/stats" , IR[EIZEERALL {space=space_name} ML R Bl & EZ
8] #R, %0 num_active_queries{space=basketballplayer}.sum.5=0 o

&ﬁtion

MEFBETEMSIEIETR, 57t Graph BREMECE X FH enable_space_level metrics SEMIEMEEA true , BRAGH NebulaGraph . EEXEREMIFAA T
=

= o
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7.1.3 WFETEIRUA

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

A

TERHEIE DRI,
HEAN: HEEERABRITIETRRERITRENEDH.

TR IRV T L

HEAN: HEEERNERNSIEREEENSIER.
Fl0EWnum_active_sessions.sum.5, id% 5 FIRERT 10 M1EH, EHT 30
BrIzEIFERE 20 (10-30) -

B4 (Aggregate) BFHITHTEL

FAF 2 ZEEIRSIIERMNSIERE,

K983 FLAG_OUT_OF_MAX_ALLOWED_CONNECTIONS B SHMIIEERIRMMSIFIHE,
BERBIERMHIEEE,

Z5|134 (IndexScan) BEFHITAEL

WA ERHE,

BRSS I EThEIAIT BN IR E,

Graphd AR$5 %45 Metad B9 RPC iEREMAVEL =,
Graphd BR$5 %45 Metad ARSSHY RPC iR E,

Graphd RS %4 Storaged ARZSHY RPC IERKMHIEE.
Graphd BRE5 %44 Storaged BRESHI RPC iEKRE 2,
Graphd RRSS#ZUHYIEBE

BT R

HE (Sort) BEFHITRE

L3P ERAER AT .

TIHERETIE,

18 EIFIERAYIE,

REIRFRALRIBONERE,

EBRARINHTTE MY, FEE Graph BEREFIRE accept_partial_success JJ 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 XA Commit BEHIFERBY &l
Raft #¥F Commit IRERAIGEIRBY i8],
DBRIERAYE],

DR

Raft il IR TR E

Raft il ##% Leader AURERATIE,
AgentHBProcessor iL\BERER
AgentHBProcessor 3EIRET ],

Raft £ HEEAZ KT RAIER,
Raft &% RIBZE H thT5 s AR %L
Raft £ TR T REBER.

Raft 5\ % WAL BIIER,

Raft $& A EAMT AR EL

Raft ZE2RFEHIRE,
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7.1.3 HiETR I

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

AL BYEER BT 8],

AR BYRERBY 8],

Raft #1Y R Commit B ERIRERBTiE],
Raft 1% Commit 1REBAIZEIR BTG,
BRI AR B i8]

AR s AV R B i

EIPEEREE,

B HEIA RIRENR R AYIEIRBY (8],
GetPropProcessor f{THIXER
GetNeighborsProcessor Hi{TH $5 AR ER
GetDstBySrcProcessor #11TH R0 RER
GetPropProcessor H{THIZEIR BT {&],
pll3E vk 6=

BARILEE,

Raft tHiY IR ERREL

Storaged AR$5 & 44 Metad BRS5HY RPC iR AW AIE =,

Storaged fR%5 444 Metad ARSI RPC iERE =,

HiIpREY Tag $52.

fhIpREY 2k &=,

BANREBE,

Raft X %% Leader RIFEIRETE],
LookupProcessor H{THIIEIR B El,
LookupProcessor H1T8Y tH FE AR E
ScanVertexProcessor FLITHIRE,
ScanVertexProcessor ¥ 1T H 8RR ER
UpdateEdgeProcessor Hi{THIZEIRATE],
UpdateVertexProcessor H1THIRER
UpdateVertexProcessor 178t E5HIREK,
Getprocessor FFEIREY{al,

PutProcessor FYFEIRBa],
RemoveProcessor FFEREY al,
GetProcessor HAfTH R E,
GetProcessor HUATREK

PutProcessor HfTHEREL

PutProcessor fi17% %K,
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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

BiEA

RemoveProcessor LT R E.
RemoveProcessor HIAT R
EIIEIR BT,

ScanEdgeProcessor HIATHIFEIR BT al,
ScanEdgeProcessor H{TEY H FE BT R E .
ScanEdgeProcessor HUITHIRE,
ScanVertexProcessor H#{THIZEIRBYIE],
RIARREL

FRNNIZABY S B9REL,

AR RERE

Raft &FCHZHRER

AN R BT H SR AR 2R

FRIRR s B H SR AR 2K

Raft E%|BEF £ R HER,

Raft # RAHEMT RAURER,

Raft S BERI AL ET SRR,
% Tag BIREL

kR Tag B HH EEAR ¥,
BillGSul: p e

PRI A tHER AR 2K o
RIXREBAREL

UpdateVertexProcessor i1 TRIZERATE],

Raft 5 N5 WAL BIER,
UpdateEdgeProcessor #11THIRER.

B Tag BIZERAYIE],

UpdateEdgeProcessor Hi1TA 5 H9K 28,

GetNeighborsProcessor HATHIREK.
GetDstBySrcProcessor HLITHIR 2K,
GetPropProcessor H{TBY H FE AR E .
FIBS SR R E

LookupProcessor HUTHIREK,
Storage [E#F Drainer #IEHYREK,
Storage [E]#F Drainer (B H A9 EL

Storage [F#F Drainer #iEHIEIRETE],
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P22 A ) B P

7.1.3 LR IR A

e

E=Egs| EiEfEin RS RN, RESETENMAZTAN, MNHETA 268, AFRAH

o
[

\E,

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

HEEERITHE T,

BRI

Graphd RRSS#ZUHVIEDE

AL ERFN ER TR BY 18],

EIHHERETIE,

BT R,

EREEORE,

EEEH RS Leader TEAIREL,
WEENEIRHE,

RE (Aggregate) BFHITHYIEL

HEF (Sort) BEFHITREL

5|13 (IndexScan) EFHITHTEL

EAF & EEHERSRIERMRIERE,
BRBIERMMIERE.

BRSS IR IS MRIEE.
REIRFRILRIEDNEE,
BRSSiHEChEU AT AR 2 IE R,

Graphd BR$ %45 Metad 89 RPC iERKMIVEE,
Graphd BRE %45 Metad BRI RPC BRI E,
Graphd BRZ5 &% Storaged BRZ5HY RPC iEREMAVEE,
Graphd BRE5 %44 Storaged BRESHY RPC iEREE,

1EEINIERATE,

&EEH: 202498148
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7.2 RocksDB 4iit#%idE

7.2 RocksDB Ziit 4z

NebulaGraph 1 RocksDB fEAKETFE, AXNBIMNAUKEFER NebulaGraph B RocksDB £itHs S
7.2.1 J5H RocksDB

RocksDB #titThaERAINX ], J25) RocksDB 4titIhaE, RRE:

1. {8 nebula-storaged.conf SXfFHR --enable_rocksdb_statistics BT true o EREENIASUHFE R/ /use/local/nebula/etc o
2. ERRSEEEEN.

7.2.2 #B{ RocksDB %iit{= 4

EEE)

AR LUERFERSPIRE HTTP IRSFREBUATRENAIHES, BEXFHRE JSON BHAER
- FEZRIHER.

- BEFENER.

7.2.3 R4l
RN TSI RocksDB ZitE &

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

fEALIT <L IRENER S RocksDB £itE 8
curl -L "http://${storage_ip}:${port}/rocksdb_stats?stats=${stats_name}"
Blan{ER LA R IBAFREX rocksdb.bytes.read # rocksdb.block.cache.add B 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

fEALIT i <LIRENER S JSON #&T0HY RocksDB itz 8.

curl -L "http://${storage_ip}:${port}/rocksdb_stats?stats=${stats_name}&format=json"

BIan{ER LA IBAFREY rocksdb.bytes.read &1 rocksdb.block.cache.add F94E1H{E B FHiR[E JSON BIME T EiR

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
|3
{
"rocksdb.bytes.read": 160
}
]

=EEH: 2024598148
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8. HEH &

8.1 JUEAZAY

8.1.1 B ik
SR TRREMSEIRERR, MTISIBEER.

YHEFIHEEE NebulaGraph Bf, NebulaGraph ZEIE—1M&iE, [IEPEFHEERNSMES, MRABTBMNRIE, MEFIEMRG IR RHIA
}-_LIO

2 b 7 3 E
BB RIETERSBAMEFMEAF B, MBEZE, YAFZEIAR NebulaGraph BY, #1TH 01,
JE R 58
1. YREBECE S nebula-graphd.conf (BRINEIFRA /usr/local/nebula/etc/ ) , IRBINTBE:

+ --enable_authorize : REBASMRIE, FIEME: true. falseo

e

- BOAERT, SHRIETHEERXEAN, BFRBUER root AR BFMEREEEREET) NebulaGraph .
- FRSHRIERE, BN God AEMSH root , A nebula , AEIFEFSRL o

+ --failed_login_attempts : A&, FBEFHRMIZEE. B Graph TRAFELMNEIZEIDIVRE. BIIZREE, WA SWIE. NREZT
Graph T, RIFRREN Ba% © "o

+ --password_lock_time_in_secs : P&, BEFHRIMZEHN. ZRWANEIRZIEGE, WAHBIENE, B #.

2. 52 NebulaGraph iR,

REEH: 2024598148
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8.1.2 HEaH

8.12 P&
R EIERE NebulaGraph IhR)EH R RAI SRR AR ER D, ASCRNBHEF EEEXIEE.

Eay=! &, BRRECHAECIENAF 7 8% NebulaGraph, MEEZEER USHITHREHIVATZAFPREN 0

e

- BUAERT, SHRIETHRERXAN, B RILUER root AR |FEREEEE NebulaGraph o
- EHIRE, MNEIBFREEEMERTEEN.

B ( CREATE USER )
4T CREATE USER IBEIAT LABIEHHY NebulaGraph BF. Haifk God AR (BD root ) BEMEHAIT CREATE USER 1EH,
- BE
CREATE USER [IF NOT EXISTS] <user_name> [WITH PASSWORD '<password>'];

+ IF NOT EXISTS : MMSRIRMAR BRSHEE, REAEFEN, 72t MAF.

+ user_name : fFRIEMNAFZ. KERZH 16 M Ff.

+ password : AP BXMMNMZE, RINBBATFHSR (') » KERZHN241MNFR,

- iffl

nebula> CREATE USER userl WITH PASSWORD 'nebula';
nebula> SHOW USERS;

| "root" |
| "user1l" |

AL P ( GRANT ROLE )

1T GRANT ROLE BRI A LU EEIZ BIMNAEABNIRIR TR, a1 God BEAFH Admin A& EEBHIT GRANT ROLE B, AEBNIRAIR
B, B2 o

< EE

GRANT ROLE <role_type> ON <space_name> TO <user_name>;

- Tl

nebula> GRANT ROLE USER ON basketballplayer TO userl;

-404/760 - 2023 Vesoft Inc.



8.1.2 HEaH

HEH A AR ( REVOKE ROLE )
1T REVOKE ROLE BAIA] LU P IiEEE S BN E A ENR. LHaTf¥ God BEAFF Admin & FEEISHIT REVOKE ROLE BEA. AEBINFRAYN

B, #E0 o

© IEE

REVOKE ROLE <role_type> ON <space_name> FROM <user_name>;

- Tl

nebula> REVOKE ROLE USER ON basketballplayer FROM userl;

BEEH R ( DESCRIBE USER )
14T DESCRIBE USER IBAIA] LIEHIEEAF BB IREE,
- iB%

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 FRBR ( SHOW ROLES )
AT sHow ROLES IBAIAUBEBIEEZENMFAER, (B root 4N N M ENRHER.

< B

SHOW ROLES IN <space_name>;

- Tl

nebula> SHOW ROLES IN basketballplayer
Sommmmoses = +

| Account | Role Type |
R R ettt +

| "userl" | "ADMIN' |
e S +

BB P2 ( CHANGE PASSWORD )

1T CHANGE PASSWORD IBE] AT LUEERAF 263, (AP BRI B RS FF 23,

- BE

CHANGE PASSWORD <user_name> FROM '<old_password>' TO '<new_password>";

. wf

nebula> CHANGE PASSWORD userl FROM 'nebula' TO 'nebulal23';
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&R F P 25HS  ( ALTER USER )
AT ALTER USER EBAIF]LUMEERAA P ZS, BN AREIRMIAEE, HFifk God BEAF
- BE

ALTER USER <user_name> WITH PASSWORD '<password>';

+

nebula> ALTER USER user2 WITH PASSWORD 'change_password';
nebula> SHOW USERS;

| "user1" |

IR 7 ( DROP USER )

47 DROP USER IBEIA] LAMMBRAE o HET{Y God A FAEISHTT DROP USER B4,

(B root FAF) BEAEHATT ALTER USER B4,

8.1.2 A&

e

MERAR A =Bk ZAR Ha=iE, MENRNESAZIEREM.

< IBE

DROP USER [IF EXISTS] <user_name>;

« Il

nebula> DROP USER userl;

EEH%F ( SHOW USERS )
AT sHow USERS EBAIFIUEFRFYIR, Hal{X God MEAFREFEAIT SHow USERS B4,
- EE

SHOW USERS;

-

nebula> SHOW USERS;

REEH: 2024598148
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8.1.3 NEMA TR

8.1.3 WE M TR
FrBfE, ME—EEXURNES. BRTUERGHTRS » MTISEELI IRl
MEMAE

NebulaGraph RET ZHfat, HAEMNT:
+ God
- MRRENRAR, BEFERENNR. T Linux B root F1 Windows HIEY administrator o

- Meta RRSS¥IIA1KEY, 2BIEIE God AEAF root , ZHIH nebula o

&Dtion

TERAHERL root BV, RIEMIERS,

* 1E nebula-graphd.conf XfH (BRIAB R /usr/local/nebula/etc/ ) , = --enable_authorize 73 true AY:
s —PMEEREE 1 God AEARF, ZAFPTUEEERNMEESIE,
« REFFFEIN God AT, RBEEAZIA God BEBAF root .

+ Admin
- MR EZ(EEE Schema 1 data B SR,

- ATLUSSRAME = EER A H A .

&;ﬁtion

REERIYET ADMIN RAI A ELEMAF,

- DBA
- WIPRAREZ 84848 Schema #1 data BIIEE R,
« TEBNRANE S EER A B,

+ User
« MR EZEHAE Schema B RiFEAFR,
- IR EZEHARE data BIEBR.

+ Guest

- WIPRAREZ 848 Schema #1 data B9 RiEAVR,

e

- AXFETERAR, RERARIANAERR,
- —PRAPE-TETERRERE - TRENR. RNAFEER o
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8.1.3 WEAEIIR

F AR
ERENHITRIT,

R God Admin DBA User Guest LEESEG)

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

‘&‘btion

Show operations N4 IE1E, RARTEBENRAMIT. FI40 sHow SPACES , ENABEALUMIT, BRASIREIESNRRNMNETE, 245 God ABATLL
1T SHOW USERS F] SHOW SNAPSHOTS iE4]o

RIEEH: 2024598148
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8.2 SSL %

8.2 SSL jn#

NebulaGraph ZHEZEFif. Graph fRSS. Meta flR$SH0 Storage ARSS 281347 SSL MNZ L4, AXNBUAIEE SSL 1%,

8.2.1 I EEHEI

FHE SSLMMESBHmERE

8.2.2 ZHNH

B FINME BiEA

cert_path - PEM IEBHIER R,

key_path - BERIERHERR,

password_path - ERNAIEBRER R,

ca_path - ZEME CAIER R R,

enable_ssl false EEFRE SSLmE,

enable_graph_ssl false B HNIE Graph BRSS EFF/E SSL I,

enable_meta_ssl false BEIXIE Meta ARSS EFF B SSL 10%,
8.2.3 IE PR

ATER SSLINZE, #E SSLIEPR. NebulaGraph ZHMIEFHET

- BERIEBRER
FEETHESRIER. BERBEMBHRLE, EXNNOEESXHMRIRE cert_path . key_path Fl password_path o

+ CAERIEBELN
FEFINENA (Certificate Authority) FRIEERIEH. FERIEMZERE, EXNNAEEXFMRNIRE cert_path . key_path F ca_path o

8.2.4 N M

NebulaGraph Sz =N %R,

+ WEFUE. Graph fkRSS. Meta ARS5H Storage BRSS Z BRIE IR

FEE{EDY nebula-graphd.conf « nebula-metad.conf FI nebula-storaged.conf BREI Y, I&E enable_ssl = true o

+ WEF IR Graph RS Z BRI ERIERIEINE

ERFEHLEER—MIEA, (IFIMNTKR Graph REHIHO. RAHMRS LB ABMLERE, THRMNE. FEMEX nebula-graphd. conf At
BEXH, 1&E enable_graph_ssl = true o

- WEERFH Meta BRSHAXHVEHEIEINE .

EATF A meta [REEHBRZNES. FEECL nebula-graphd.conf « nebula-metad.conf 1 nebula-storaged.conf ECE X, 1&E enable_meta_ssl =
true o
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8.2.5 M7=

8.2.5 fi 5 =X

1 W NER RN 20K,
2. EN M EREXAFREINE PR EMNRREE.
BINERBEERIER, HXWEFIR. Graph BRS5. Meta ARS5H Storage BRSS Z BIREIRERIATTING . FEN = MCEXHEHITNTRE:

--cert_path=xxxxxx
--key_path=xxxxx
--password_path=xxxxxx
--enable_ssl=true

3. BPIRREREERFHFMZEEN CA. THHEIEER 0

&EEH: 2024598148
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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 ff4+& Backup&Restore

Backup&Restore ({&i#f BR) 2—m@m<fTHRE (CL) TH, AIEB&EH NebulaGraph WEISEIE, & B &M IRE HiE.

TRE
- —RIRERHMIMELIE.
© IEETUTEOXHRELE:
- ASHOUEEER (SSD k HDD) , BIIEMIAIFERER,
- RATGIRRTEFME (Amazon S3) =EMERSEO, Fii0: FESWZREME (Alibaba Cloud 0SS) . MinlO. Ceph RGW %,
- TEHEDHIREEA NebulaGraph £5%,
(SEEMETHEE) XIS MIEERTIELUE.

PR

+ NebulaGraph RAFE 7 v3.Xo

- BIBEENIFLEEN, FTIFIEEEH.

- Listener N AL #F&H, BeXRIIBAZHFED.

- MREHEEREEE, SONXEEEIRETEMRSSEBNAMEER R, WA IEARRIES NFS XHRS, UEREHIBERIIRRBEN
+

- BENETREIREEMEEIRER, TREBERME, HHEEMN Storage THHER IP T—H. KRIEEEZE G EMREETERAEESIE,

- BIEEMHEREP, FEEZEAA DDL M DML BORAMEE, T SRIERHITIRE, ISR 2 RE5 =

- BB E A — RS S EEL,

« REFEDBIPEM NebulaGraph & HEH BR,

A BR

AILURIRINT SR ER BR:

g—ﬁ
;:3}':

(39 347%)

=&EEH: 2024598 14H
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https://www.bilibili.com/video/av851858570

9.1.2 %% BR

KX TBRENEBZ BT T BR ©3o

LB

9.1.2 %% BR

{5/ BR TE&/FME NebulaGraph B, FER%E NebulaGraph Agent iRS. Agent 2&EHE AN —1TIP#IE, BTEF NebulaGraph

RS _EE. TEEMNX M. BR TEM Agent FEHFNLEARIN 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
ZF BR

{5 i Rt ISR

1. F# BR.

wget https://github.com/vesoft-inc/nebula-br/releases/download/v3.6.0/br-3.6.0-Linux-amd64

2 BRI br o

sudo mv br-3.6.0-Linux-amd64 br

3. 825 BRHUITIIR.

sudo chmod +x br

4. 347 . /br version & BR 4.

[nebula-br]$ ./br version
Nebula Backup And Restore Utility Tool,V-3.6.0

fit YRR 2%

P

fERIRIYRE BR A, & ITIFNT:
3

£ Go 1.14.x HEHARA,
I+

7
« &% make,

1. 52F% nebula-br EEEN28,

gitclone https://github.com/vesoft-inc/nebula-br.git

2. 3N br BRo

cd nebula-br
3. 4% BR,

make

FPEIATESATHIN bin/br version , WMRIREILATARE, WIAARERIL.
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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

74 Agent
NebulaGraph Agent A Z#FIFERFER MIBNREBRD, @I RPC 13 BR TARMHARS.
AR, HITLUTRIE:
1. T& Agento
wget https://gi thub. con/vesoft- inc/nebula-agent/releases/dounLoad/v3.7.0/agent-3.7.0-Linux-ands4
2. 182 Agent IEFRJT agent o

sudo mv agent-3.7.0-linux-amd64 agent

3. &% Agent AJRITINR,

sudo chmod +x agent

4. AT T En< /250 Agento

e

BE) Agent #il, HRRELRBNEETM Meta iRSS, HH Agent BXIK NebulaGraph iR B RM&E X B REES IR,

sudo nohup ./agent --agent="<agent_node_ip>:8888" --meta="<metad_node_ip>:9559" > nebula_agent.log 2>&1 &

--agent : Agent FRTEHZ3HY IP st IA 1AM o
--meta : EEB¥HE— Meta ARSSFRTEANERRY IP sHERN A1 o

--ratelinit © AIGEIR, PREINH EEMTHAVEE, HLEFERSHSEEMIRSZATA, 2. Byteso
fign:

sudo nohup ./agent --agent="192.168.8.129:8888" --meta="192.168.8.129:9559" --ratelimit=1048576 > nebula_agent. log 2>&1 &

&Tjtion

--agent ECERY IP il TR EM 1 Meta # Storage BRSZSAVHIMHARTURIF—2, BDERERESS IP ik, B[N Agent TiERBE.

5. RS HEE Agent NIBTTIRE.

nebula> SHOW HOSTS AGENT;

S Hroooooo A S A S A +
| Host | Port | Status | Role | Git Info Sha | Version

R e e T S e tatatald S e LT S et +
| "192.168.8.129" | 8888 | "ONLINE" | "AGENT" | "96646b8" | |
S Hroooooo A S A S A +

LR
7% E_LIST_CLUSTER_NO_AGENT_FAILURE

WRIRVELAZHIB I E_LIST_CLUSTER_NO_AGENT_FAILURE 5i%, AJREEMT Agent BRZZEBEE Agent IREZZEHEME Meta BRSS. BELHIT SHow
HOSTS AGENT EEEEEE EFrET MM Agent IREZAVRE, LURPREETRA oFFLINE BRFRTEM Agent kK, REIREBEh Agent FREHIHSHHI --neta
BYESE.

&EEH: 2024598148
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9.1.3 fff BR &%k

9.1.3{%/ BR &1 EdRE

BRIhRE BR TAME, AIMENEMETREIEE, ST RMAGEA BR &R,

i
HEEEHNE N EN LIETT Agento

« Ik NebulaGraph RSB IE1EIE1TH,

© MNRERMRFED M, FEE Meta fRSS23. Storage ARSSERF BR Y2 LEIZEMNBRZERNENER, HiCRENRRZ, ANFTERIIKS
WizBREENIR.

\ﬁrning

EEFIFER, BITENAFE NFS (Network File System) 1Ei#I&&EEE Meta ARS588. Storage ARS8 BR Mles L TAME (R, HEFEHA
Alibaba Cloud OSS. Amazon S3 TR, BTN HFTEBIAM XA MELIEN, VAFHHEXLEEOXEHBEEEER, SSBEIETRM
Rihnm, B%EE, BEE0 o

BIESR

£ BRTEMZEREZET (RFREMNBINBERN /bin/br) BITUTRSHBIEHHITLERMRE

e

HBREN T HREET.

$./br backup full --meta <ip_address> --storage <storage_path>

f5Ign:

« BT T 2% meta FRSZBIMIIES 192.168.8.129:9559 FIEENERIFH T ERIDIRIE, HERM XHRFEZIANMATY /home/nebula/backup/ &R o

‘&btion

WMRESZ metad ik, AJLUERAERER—,

&Jtion

FHINERMET, BUIAREMD leader metad WEUE, EtHBEZ metad TR, FEFIFENEN leader metad WER (B&1EH <storage_path>/
meta ) FEMHEEEAM follower meatd T I B Ro

$ ./br backup full --meta "192.168.8.129:9559" --storage "local:///home/nebula/backup/"

« BT T3 meta ARSSHIMIAIEDSD 192.168.8.129:9559 FVEENEEBEHITEERIMREIE, HERMXHRERIFRE 3 MXBIWREMEIRS 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 fff BR &%k

U5 ar SRR S,

S b3 6=t =8 ZAE iRA
©BE
-h , --help - £ % EEE,
--debug - S EEFEZHEER.
--log string = "br. Log" BERE,
--meta string = meta ARSS AIHIIERNIR S
--spaces stringArray S T (RLMINEE) FREEEMNETERT, RKEEFEMAEETIE,
EEZ MBI, AEN --spaces nba_01 --spaces nba_02 o
--storage string = x BR &M EIEFMEME, BT <Schema>://<PATH-
Schema: B[EERN local M s3, EFESIBY, FEEEF
s3.access_key « s3.endpoint . s3.region Fl s3.secret_key o
PATH: 7ZEERIEREZ,
- string £ % BFRARF,
s3.access_key
--s3.endpoint string = x S3 35MRSZSHIIAIENEZEY URL, $87E http 3% https.
--s3.region string B BIRRO RTINS,
-- string S BAFBETNEEZFHRMARVIISZFRABRNER, BARE.
s3.secret_key
Tt
EINXMHERE, FILUFERA BR &M XHHEIEMRE S NebulaGraph 1. BRI, 1B o

REEH: 2024598148
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9.1.4 i BR KELUE

9.1.4 {8/ BRWKELIE

YNSR(EA BR &1 T NebulaGraph B9%¥iE, AJLUBEEMXA#ITHIEME. XM BWNEEI &N X RE IR,

&;ﬁtion

MERTHING, BinER EEENMIESENEE, AEBERAEOXHEPIVEE. BIURAIE (N Bt LHKE.

&\Tjtion

HIEIRE REBLHT.

g TIE
HEEBETNES N EN LIETT Agento
- WINSB N AR ER DI E HER NebulaGraph 58%,
- HINERRRIMEN—B, BIEREHMBMERNIVME N, B ENBEXHERMESH—E.
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9.1.4 /] BR = £

BIESR

£ BRTEMREREZET (RFREMNBINBERN /bin/br) , FTERUTERIE
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9.1.4 £/ BR k& #dE

1 BRRLERU T oL FILIBEIHMES:

§./br show --storage <storage_path>

Bugn, BILAER LA T <FIHTEA M /home/nebula/backup B&IRHRIZRHIER.

$ ./br show --storage "local; ///home/nebula/backup

e S S Hroooooooooooo +
| NAME | CREATETIME | SPACES | FULL BACKUP | ALL SPACES |

Fom e et L e e ettt S ittt +

| BACKUP_2022_02_10_07_40_41 | 2022-02-10 07:40: 41\basketbaleLayer [true |true

| BACKUP_2022_02_11_08_26_43 | 2022-02-11 08:26: 47\basketbaleLayer foesa|true  [true |

o T e R +

HEAUTHRLTIHERS 3 HUPIHRIFMHEIRS br-test #8 T backup FHIEMHIIER.

§ ./br show --s3.endpoint "http://192.168.8.129:9000" --storage="s3://br-test/backup/" --s3.access_key=minioadmin --s3.secret_key=minioadmin --s3.region=default

U5 e SRMER S,

2 HERnY DA BINME BiEA

-h,-help - £ x EEH,

--debug - B x EEEZASER.

--log string = "br.log" BEREZ,

--storage string = % BR &M EUBEFMEGIE, M. <Schema>://<PATH>

Schema: ALEEA local Fl s3. FEF 3B, FEIAE s3.access_key «
s3.endpoint « s3.region ] s3.secret_key o

PATH: FEIEMERR,

— string = % AFREAF

s3.access_key

--s3.endpoint string = % S3 MRS HIIAIEIHZR URL, 38R http X httpso

--s3.region string = % EPIOFITEIRAIE,

- string B x AFBTFNEEEFHRMARBIEE S FHRNER, BIRE.

s3.secret_key

2. AFRAIMER U T ar S RESUE:

$ ./br restore full --meta <ip_address> --storage <storage_path> --name <backup_name>

g0, ATLUERLITERS, FE4H /home/nebula/backup/ B&IZRFRBIERIEIRE I meta b 192.168.8.129:9559 EEEFA:

$ ./br restore full --meta "192.168.8.129:9559" --storage "local:///home/nebula/backup/" --name BACKUP_2021 12 08_18_38_08

HEFBUTHS, FHS 3 NI RFMHEIRS br-test H TR backup BIF, EZ meta IRSSAIMILES 192.168.8.129:9559 BIEEEEH,

§./brrestore 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" --
name BACKUP_2021_12_08_18_38_08

MRREINTER, RRBIEEEMERII,

Restore succeed.

&Tjtion

MRAFRERNIPHIENERTR, EMEEHGHEML add host MHTERFHIRIN Storage Mo
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9.1.4 £/ BR k& #dE

U5 e S BIEXR S,

S8 HERE =EW RINE 1iRA
-h,-help - & - EEHE,
--debug - &= ¥ EEFEZHERER,
--log string = "br.log" BHEREZ,
--meta string = % meta BRSS9 S
--name string = x BHHEF.
--storage string = % BR &M EUBFMEMIE, M. <Schema>://<PATH>
Schema: AE(EA local Fl s3, HEIF 3B, FEIETE s3.access_key «
s3.endpoint « s3.region F0 s3.secret_key o
PATH: 7ZEIERIEREZ,
string & x BFRRARF.
s3.access_key
--s3.endpoint string = S3 35MRSZEIIAIENE AR URL, $E7E http oX https.
--s3.region string = BIRPOFRTEYIRIE.
string ES BARATNEZEEZFHRMARMIISZFRABRNESR, BARE,

s3.secret_key

3 MREEDHELMEFER, AP IUERU TR BRGNS, &S RBERERMINIEFEPIXMG, FRAFBAUER RS RIEINDEFE
REYIRBED X

§ ./br cleanup --meta <ip_address> --storage <storage_path> --name <backup_name>

oI as S BER S,

S B¢t =AY ZRINE WiEA
-h,-help - = - EEE,
--debug - S x EEEZAERER.
--log string = "br.log" BEREZ.
--meta string = % meta ARSS AIHIIERNIR S,
--name string = x EHINEF.
--storage string = % BR & EIEEMEGIE, KX <Schema>://<PATH>
Schema: BIEEN local M s3, FEIF 3B, FTEIETE s3.access_key «
s3.endpoint « s3.region I s3.secret_key o
PATH: TEE(IERERR,
string B % BFRAR,
s3.access_key
--s3.endpoint string S x S3 J5MRSZHIIAIENEZEY URL, $87E http X https.
--s3.region string = BARROFRTEIRAIE,
string = BAFBETNEEZFHRMARMIEISZFRHBRNER, BARE,

s3.secret_key

REEH: 2024598148
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9.2 EHIRIK

9.2 EHLR

NebulaGraph fefitRf2 (snapshot) Zhig, FATFRIFERLFIIERMBIERE, SHMBUERRTRIEIEN, JLOETRIBRE HIE.

9.2.1 Rt &M
NebulaGraph #9 THREBRAR ST, LB CL{aIRR P £RAEE AR TN AL,

MREMINEHE, X God BERAFEUERRIRNE. XTFAGBNRHA, HER

9.2.2 JEEHEI
s RREMRETHE, BINIZISIERE, HIY07E add host « drop host « create space . drop space . balance FRIEZ S,
« FZFFEEUREIERKMAVIREBELIR S H, TEFohlibk.
© FEFHEHRRBEREFERRZ,

9.2.3 IR

A3 CREATE SNAPSHOT AJ LA BIEREEBE M AT IB] mAYIRER, RIFCIEFBETENRE, FAZF0IRIEERTEMVIRE,

e

WMRRIBERKRW, BESERXMPFATHIRE, AREMCURIRER.

nebula> CREATE SNAPSHOT;

9.2.4 EERM

B8 SHOW SNAPSHOTS AJ LA B EEEFHHIFR A IRER,

nebula> SHOW SNAPSHOTS;

SEORBIT:
2 5 BE
Name IREBEHR, BILRIT SNAPSHOT , TNZXMFAIRIBX M, ERAIREBOIEMETES (UTC BYE) o
Status IREBIRZS, VALID FRANIRERERY, INVALID RNREB T
Hosts BIEEIREBBIFRA Storage ARSS2EMI IP (HENB) MmO,
PRIE RS

REBRTETE Meta 0 Storage BECE XA data_path SEIEEMEREH, GIRIREERY, 7E leader Meta BRSHFAE Storage RSIVEBUIRFEREFEPIRNE

AT REEMRIBFAEREZ, AJUTEEURFMERZNMER Linux 8 findo fI40:

$cd /usr/local/yueshu-graph-3.6.0/data
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9.2.5 IR AR
252 DROP SNAPSHOT B LUMMBRIEEBIIRIR, BN :

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—MRIBEY, 2% checkpoints B F—iCHibRo

9.2.6 R PR

ﬁrning

RERIBEIER, IRRBASOHE=ERMET BAITT 0RoP SPACE 12(F) , IBAREZTEEIERTEME.

YEiKREMERRS S, FEFHENRBXAZINMHXARA, WaJLUEE shell Z# TR, KIEEMT:

1. BIEBIRERS, =7 leader Meta BREHFRE Storage IREBHIREB RANERR checkpoints B R, RECIENIRE, UASCHFE], HEHE 2 MESEE, 6lE
HYIRER 3 BIRTFETE /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. SHUERAFTERIRBINEN, AP SENIERIRE, BRERIXHE data M wal DFHENZEENERBR (FD checkpoints FER) , B

EZAIM data Fwal , AGEREEANT,

\ﬁrning

PR Meta IRSEIE, SHIMEKRK.

EERMNEEFE Meta [RSH data Fl wal BR, AANEFEEERERHERE Meta IRSEILE leader 1B, MNRABEEFIE Meta RS, M leader &

&EEH: 202498148
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10. F# 5%

10. A2 51FF%

10.1 f sy

FATATLURRES 1L NebulaGraph B9 Storage BRESSEM A EIIE, FMRGIEB N Storage 120157,

e

HARl ERSES R =i,

AEEHRRXANEAIR BRI T,

BE BiEA
SUBMIT JOB BALANCE LEADER BiESHE R HArERZESH leader, ZHLRIREIES ID (job_id) o

BE. Flb. ERMES, BERFLEE

wmEEH: 2024598 14H
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11. S A55%H

11. SAS55H

11.1 S A5 H T EMfut
11L.1L1BATE

B&MAAILUEEIBES ANebulaGraph 3.6.0:

- &M SN AUSALEESIFN nGQL X, EFLEFTNREIEES.

- f£A D AL FANEHZ A CSV X, BABIRE.

- &M SNBSS CSV XX, RINEERS], BRARE, EEHZRHIEURNGTR.

- A : M Neodj. Hive. MySQL EFZMIENHINTN, FEH Spark &£, EETHZFRHEU LTS,
- fER / 5 APl. XA XRERS L ERIGRER Spark/Flink iR R HEY AP

- £ D REEFNARSAN, BEE—EHEENIRMEN.

TESGH T LS BIEN:

complexity Java spark-connector
Python flink-connector

higher C++

Go

Exchange
Importer
Studio
low Console
fast faster speed

1112 3HTH

- £/ / RS APl: XMARBERS LV ERIERMEA Spark/Flink FEIZ2SZ AT AP,
- {#M Exchange SHIBEREIESHE CSV XHHS— N EZ(E (Z3FARE NebulaGraph £8) .

—.erpriseonly

{RiEAvhR Exchange IRt tHIhEE. WBEALAR, 1§ 0
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11.1.2 ST A

REEH: 2024598140
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11.2 NebulaGraph Importer

11.2 NebulaGraph Importer

NebulaGraph Importer ({&#F Importer) B—X NebulaGraph # CSV XHEMNFATE, AILUREFHFHES N SHHEIRIRN CSV AR, E2HF

HEEMAMIPRIZIE,

11.2.1 ThRe

- TRLMEIRIR, 814, S3. 0SS, HDFS. FTP. SFTP. GCS,

© XS CSV A X VIR, B IXHRAIUEE ST Tag. S Edge type HE —FRSHEIE.
- SRR EEEREE.

- FEHERMF, SESA. B Bk

© XFERERZS D Graph IRS#ITENFF BahS i HitgE,

- XRKMEEE. il

- RSHERTHRIMER, BESANE. SABSE. FIHEEXZFHTEE Console RAEH,
« 2¥F SSLNZE,

11.2.2 i
- BERE: FESERIFEIEEE, RESALE,

- RUETHE. BIECEF I LS CSV X4 BRI RIETHE.

11.2.3 jRAGREE

NebulaGraph Importer hiz4s#1 NebulaGraph R#ZBIRRA IR X R0 T

NebulaGraph k7 NebulaGraph Importer fRzs
3.X.X 3.XXe 4.XX
2.X.X 2.XXe 3.XX

e

Importer 4.0.0 3 Importer #1777 Bfifl, 48EFEITiRm, BREXGTRSIBRA. EINERHAR Importer,

11.2.4 Frii i

11.2.5 gt

7E{EF8 NebulaGraph Importer Z i, i5H1R:

+ BEPZE NebulaGraph fR5. HEAHNWT:

+ NebulaGraph FE8I# Schema, BIEE=(E. Tag M Edge type, HE i S E manager .hooks.before. statements & &,
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https://github.com/vesoft-inc/nebula-importer/releases/tag/v4.1.0

11.2.6 #IEPPR

11.2.6 #{EALR
g csv itk

HEEIFHFSND CSV XHHELE YAML X, BIRIERAATAM NebulaGraph #t &S NEE.

e

YAML BEE& X BEBRIES IR X970 = 2 15

TH R ST
1. 1 Release TUE FEFMZEZ#HGIE, FHRMARITR,

e

£ RPM/DEB B REM X ER1EH /usr/bin/nebula-importer o

2. £ nebula-importer IREBFET, ITUTHSEALKIE.

$ ./<binary_file_name> --config <yaml_config_file_path>

RIS SR PRt T
YIFRBEELE Golang 15, FIFESN Golang iR E,

1. =fEBRE,

$gitclone -brelease-4.1https://github.com/vesoft-inc/nebula-importer.git

e

BRAERNDZ. FRNZH rpc HRREL

2. I NEF nebula-importer o
$ cd nebula- importer

3. R/IFRE,
$ make bui Ld

4. FHAS NEUE.

$ ./bin/nebula- importer --config <yaml_config_file_path>

Docker 217

M Docker A LARMFEARMEEE Go BEHE, RFEEHEN NebulaGraph Importer 895515, FHIGZAHERE X CSV $IEXHEHZIRSRT, @S
M

$ docker pull vesoft/nebula-importer:<version>
$ docker run --rm -ti \
--network=host \
-v<config_file>:<config_file>\
-v<data_dir>:<data_dir>\
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11.2.7 FLE AT

vesoft/nebula-importer:<version>\
--config<config_file>

+ <config_file> : 3EE YAML BCE X HHHI4EIT IR,
+ <data_dir>: 3BT CSV HUBNMHMELITERR, MNBXHERELM, BEREEZSH,
+ <version> : {ETE Importer BIARAS , FHES v4,

e

RN, MREASUMENIE, BHEREMREIE] Docker FIEIERTZ,

flan:

$ 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 Ui

NebulaGraph Importer B Github NI SMRGIEEE X . BEEXHARERFSAXHEE. NebulaGraph FREEBEEE. TXRNENEBRE
XHERFE.

e

MRAFATHNEZ#HFIE, BEFHEIREEX S

Client it &
Client BLBTZf#% P imiE# NebulaGraph XA E,
THIEENT:

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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https://github.com/vesoft-inc/nebula-importer/tree/release-4.1/examples

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 ‘&

HINE

v3
"127.0.0.1:9669"
root

nebula

false

false

10

1s

1s

Manager BB RIERHIEEFHANITHEE.

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 W AD

7|

m o

iz

i T

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:

- 428/760 -
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=

I

SR

BiEA

FETETEIEM NebulaGraph BIKARZAS, ZHHETRZHE v3 o
{8REEERY NebulaGraph ik, ZMMBILAZRSGES () 56
NebulaGraph BIREF &.

NebulaGraph B & 3R 89Z5H5,

BERGFRE SSLINE.

1E7E SSL AHIERMTFMERE. FB SSLINEEZS BN,
15T SSL RIAMFHERR R, FFB SSLINMEGZSEHMIE,

1R CARIEBHFERRR. FFR SSLIAMEGFIZSHIE,

FEEES P IIERSS IRENERHEM EN S MRRERN true , N
EZRSIHRENEAEBEN NG,

> Graph IRSHE P ik RIEEK.
EiEERATE,

nGQL IEFEHITRMBIE R E.
ESENEIEEN [T
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SHOW SPACES;

28 HNE BB
manager . spaceName - =
manager .batch 128 =
manager . readerConcurrency 50 =
manager . importerConcurrency 512 S
manager .statsInterval 10s =
manager . hooks .before. - =
[1.statements
manager .hooks.before.[].wait - &
manager . hooks.after. - =
[1.statements
manager .hooks.after.[].wait - &

Log fit &
Log BB RIKEHTHXEE.
THIERENT:
log:
level: INFO
console: true
files:
- logs/nebula-importer.log

28 BIME BB
log. level INFO &
log.console true &
log.files - S

Source fit &

Source BB EEMELIERES. HIELEAF Schema BRET,

THIECEWT:

sources:

11.2.7 FLE AT

iR
EEHEESANETE, FXHERNSAZIETIE,

PITBEAMMAIEE (2BKE) . ¥ENMUBRERIGEMNIES
A LR XA sources. batch o

RENERIREN SRR H R 2o

ERFFITE nGQLIERMNF AR, ARSHEREFHHITXES
o

FTENGEIHE B B9Bd [a)E]FR.

SNFEEZERRITHGES.

AT statements 1BE)EHIEFATIE,
SNGEERZERRTHGES.

AT statements BRI GHIZERFATIEL

BiEA

BERS, BIIE(E) DEBUG . INFO. WARN. ERROR. PANIC. FATAL o

EFiEBENESIEBERFSITENE Console,

ASXHREZE. FFHREASXHEER.

- path: ./person.csv # IEEFFESIEX IR, MREABNEE, WEREMNFEEXMERHE, WIFBRAXAHR, Fi: /follower-*.csv, EHERATE LRNXHRBERZM.

# -s3:#AWS S3

# endpoint: endpoint # A%, S3BRSSHHM, WREER AWS S3 BILAEEE,
# region: us-east-1 # %iH, S3RSHIKI,

# bucket: gdelt-open-data # Wi, S3 BRSSHH bucketo

# key: events/20190918.export.csv  # 1B, S3 fRSZHEH keyo

# accessKeylD: ""

# 7% S3ERSZHIAIRER. MRBAHYIE, WERLE.

# accessKeySecret:"" #T7[%, S3IRSHIEA. MRBALKIE, WEERE,

# - 0ss:

# endpoint: https://oss-cn-hangzhou.aliyuncs.com # %#, OSS BRS3 i
# bucket: bucketName # #1H, 0SS ARZSHHI bucketo

# key: objectKey ##1H, 0SS ARZSHSHHY object keyo

# accessKeylD: accessKey # #iH. OSS BRSSHIAIRZA,

# accessKeySecret: secretkey # #1H, 0SS ARS3EVFEEH.

# - ftp:

# host:192.168.0.10 # #iH, FTP IRSHIEN.

# port:21 ##IH, FTP ARSAIRO,

# user:user #uWH, FTPERSHIABF &

# password: password # #3H, FTP fRSZHIZE,

# path: "/events/20190918.export.csv" # FTP fRSFASCFRYER R

# - sftp:
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host: 192.168.0.10 # %18, SFTP ARSHIEN.
port:22 ##H, SFTP ARSSAIIRO,
user: user # %8, SFTPBRSESHIAFE.
password: password # FJi%, SFTP fRSSHIZERD,
keyFile: keyFile #BJ3%E, SFTP BRS5H) SSH A AHEE1Z.
keyData: keyData $ A3%. SFTP BRS389 SSH BEAXHRZR.
passphrase: passphrase # AJi%. SFTP AR$SH) SSH Z$AZR.
path: "/events/20190918.export.csv" # %18, SFTP BRSSP HFHIERZE.
- hdfs:
address: "127.0.0.1:8020" # %38, HDFS ARS5HIMEAL,
user: "hdfs" # Ali%, HDFS RSB, B
servicePrincipalName: <Kerberos Service Principal Name> # ®Jit, =5 Kerberos JAJERY, HDFS ARS5H9 Kerberos ARZ5 5Ll #Fo
krb5ConfigFile: <Kerberos config file> # &J3%. A Kerberos IAIERY, HDFS ARSSH) Kerberos BEEX #4812, 2RIAN " /etc/krb5.conf" o
ccacheFile: <Kerberos ccache file> # A%, S Kerberos JAERY, HDFS ARZ5H9 Kerberos ccache X842,
keyTabFile: <Kerberos keytab file> # @J3%. /= Kerberos iAiEBY, HDFS ARZSHY Kerberos keytab XX {4812,
password: <Kerberos password> # A]%%t, 2 Kerberos iAERY, HDFS ARS5#Y Kerberos Zf8.
dataTransferProtection: <Kerberos Data Transfer Protection> # Al3%. /2 Kerberos INERSHIEIMEAZEL, BI%E(EH  authentication’. integrity’ . “privacy
disablePAFXFAST: false # A, RERILEFHERATMSMNIIE (PA_FX_FAST) .
path: "/events/20190918.export.csv" # %18, HDFS IRSHFHRIEER, MEIHBEA SR, flaN: /events/*.export.csv, IEHIRATE LR 4 RHE BRI,
- ges: # Google Cloud Storage
bucket: chicago-crime-sample # %18, GCS ARZ5H#I bucket &#fo
key: stats/000000000000.csv # 23, GCS BRSS-PXIHHIRZR.
withoutAuthentication: false # Ali%t, REERAIE. BRIAK false, BMEREIEA.
# fEFEIEIAIRIBY, credentialsFile #l credentialsJSON £#k —i%—B7].
credentialsFile: "/path/to/your/credentials/file" # A%k, GCS ARSZHIEIESFERIR,
credentialsJSON: '{ # AJi%, GCS ARSSHIZIE 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/v1/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
# filter:
#  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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REXEGEUT/LNESD:
- EBESIERER.

BE
- BERITIBDOMHIES,
- 18R CSV X Ro

- 187 Tag BIRRTUBRET,

- 387 Edge type HIIRZUARET,
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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

batch

csv.d

csv.w

csv. L

tags.

tags.

tags.

tags.

tags.

tags.

tags.

tags.

tags.

.tags.

tags.

tags.

tags.

.tags.

tags.

.edges
.edges.

edges.

.edges.
edges.
edges.
.edges.
edges.
edges.

edges.

sources.s3 sources.oss sources.ftp sources.sftp sources.hdfs

elimiter

ithHeader
azyQuotes
name
mode

filter.expr

id.type
id.function
id.index

id.concatItems

ignoreExistedIndex
props.name

props.type

props. index
props.nullable
props.nullValue
props.alternativeIndices
props.defaultValue

.name

mode

filter.expr

src.id.type
src.id.index
dst.id.type
dst.id.index

rank. index
ignoreExistedIndex

props.name
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11.2.7 Fo &St

=
o

=

I

iR

EEHIERER, fla04t>X . HDFS. S3%, — sour
RTGIRETER.

SANZEERNHTEDIRAES, M5TRST nanager |

CSV XD IRMT. NE#H 1 NERNFERRORT. 5
A mx03" 5 "\u0003" o K TF yaml AU R T RFEE XAV

BB CSV XMHHME—KIER.
REAWEERENEIS, MRER true, 5ISETUHIES
Tag &#F.

HEIRIERE, GIESN. BHAMIER, BI3%EE 7T INSERT |
WIEHIE, BRIBERENT RSN RN =

(Record[0] == "Mahinda" or Record[0] == "Michael") and Recor
VID BYZEEY,

AR VID BIEEL. BRISZHF hash o

VID MBS HRENFIS . SIRFKRACE sources. tags. id.

BTFEERIHSIMRAE, ERTMALUE string. int HE
&&O

253 3 TGNORE_EXISTED_INDEX , BMfEN =G AEHES,
VID ERIEMRTR, HRSEIEEFNEEER,

VID EEMREIESEE, BaEiSZHEFBooL . INT .
GEOGRAPHY (LINESTRING)  GEOGRAPHY (POLYGON) o

FLOAT < DOL

BHEEXN MR GRS,
BMEREBRILAA NLL , BIHE true B falseo

nullable IREJY true BY, BMERIES nullvalue HHFNRIZ]
2 nullable 79 false BYRBE, ZBMARIEZRS T MM
3 nullable /9 false B3ZBE, RYE index A alternativeIndice
Edge type &#Ro

HEIRIERE, QESN. BHAMER. BIE(ER INSERT

WIREEE, RMESBHRANAERSN SR =

(Record[0] == "Mahinda" or Record[0] == "Michael") and Recor
i Ef2AR VID BUEIESEEL,

18 B VID 3RV EIR S 5 S

8 F£ R VID BUEEIREEL,

LA S VID MEEIEXHRHNTIS,

18E RANK SR BOSUEES M HREITIS .

BB P IGNORE_EXISTED_INDEX , BIfENRGREFZESIo

B ERMRRIR, SRS HIEETREEAER.
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https://yaml.org/spec/1.2.2/#escaped-characters

sources. edges.props. type

sources.edges.props. index

sources.edges.props.nullable

sources.edges.props.nullValue

sources.edges.props.defaultValue

BINE

STRING

S T O

NN
b=

iz

i -

|

11.2.8 #tX LB

iR

B EBMREIESRE, BRIZFFB00L. INT. FLOAT. DOUBI
GEOGRAPHY (LINESTRING)  GEOGRAPHY (POLYGON) o

BMENNEIESHPTIS,
BHERE LA NLL , BIE true E false o
nullable IRE A true BY, EMEAIES nullvalue HEHENIEZ]

L nullable 79 false BYZBE, #RHE index ] alternativeIndice:

e

CSV XHHFIBIFSM 0 FHia, BIE—5IBFSH0, £FIHNFSA L

11.2.8 X F P52,
+ NebulaGraph Importer iES N REEA B4
« EF Nebula-Importer #t 2SN T EMEEIESRBLE

* 1#f# nebula-importer 4EMXFEIES NIAMN

e

PR A SR S ERIRREN R, ERERXFMANAZMEATRRAS, EHRERIRREIFRIRXES.

REEH: 2024598148
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https://discuss.nebula-graph.com.cn/t/topic/4159

11.3 NebulaGraph Exchange

11.3.1 1AiH NebulaGraph Exchange

11.3 NebulaGraph Exchange

/47 NebulaGraph Exchange

(f&1#F Exchange) B—X Apache Spark™ [, AFESHRNIFEFREREDIEIEIETE S NebulaGraph &, 8%
ZMHARE LR A SIEN TR,

Exchange H Reader. Processor #l Writer =#8534HR%. Reader IREXREISRIRHI4LIREIR[E] DataFrame /&, Processor i@l DataFrame H&—17, 1R
BECEX M fields MBUNRR, RFIERMNEME, ERHIEEMSIENITHE, Writer SIFREMIEIE—RIES AE NebulaGraph 1, TEIE
RY Exchange SERUIBHIRAIIT S A0,

Nebula Graph Exchange
Data Source

msaL neader  IEN Frocessor . |Ba| Writer
Neodj : :
Apache Hive \ :
» Apache HBase E [~ ServerBaseReader : | VerticesProcessor :
o v P severBasewrtr
+ Apache Parquet & / . : \ Nebula
Apache ORC ettt .| FiloBaseReader :  EdgeProcessor  : :
JSON : : : : Graph
csv CORN o I (- SO |

E Apache Kafka ;_____—-—- StreamingReader

+ Apache Pulsar .

---------------

A 25

Exchange BHXARFEWARAE N RT, —EHREFRE. tLEKRTE FiEFR, BAhRETF NebulaGraph R ER,
&R

Exchange @RFUTTR:

+ BERRE Kafka. Pulsar FAFVRINEIE, WASXMH. MEHE. FHARKERD. HXMGES. SRXFZIHETERS, URREHIE
PO ARPMERIR SN BANENBIEF R AR EEN R EA%EE, HS A NebulaGraph .

- FEMXRESUEE (M1MySQL) SESHERANGRS (G0 HDFS) FIREUIUHIE, WMENEEIENNEIE, Bl thEEEN SN
&, HS A NebulaGraph o

- EEERMEBIELER NebulaGraph 8EIRFIEY SST X4, BS A NebulaGraph .

- EEEH NebulaGraph HRTFAVEUR,

®
—.erpriseonly

X JlhR Exchange 2 M NebulaGraph & HE#HE,
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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 AEBU TR

- BRMER: XIS RAERIRARRIRNEIES A NebulaGraph, EFiEBEIE,
© ZHFSN SST: HFRARRIRIEURFIRN SST XM, ATFHIESA.

- 5 SSLINZE: ZIFTE Exchange 5 NebulaGraph Z 8237 SSL I ZEE, REHIERS,
- TR RESE . SAMIENSZRRSE, BMTHENE, REHESANE,

e

BRI{GER Neodj SRR SZH T m 4%,

- ROBRME SEREIETER—FENEM, RELH Graph RS, REBRITHNERE.

- ROEME: ZIERSANZA Tag # Edge type, FIE Tag # Edge type AIAZRRRINEIERIRHIE T

- RITTHRE: fEM Apache Spark™ HREY R NERFIHENIRIEHI B IIFI R UL

« SFER: XA HOCON (Human-Optimized Config Object Notation) EEBXHE, REERMNRNE, ETFIEMAEMIERIE.
IRATE

Exchange 32#F Spark hR#x 2.2.x. 2.4.x # 3.x.x, ¥tXR[E Spark hiiasds&79: nebula-exchange_spark_2.2 « nebula-exchange_spark_2.4 F nebula-

exchange_spark_3.0 o
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NebulaGraph Exchange fR#s (BN JAR €2iR7) . NebulaGraph R#ZhR4sH0 Spark kst %< &30

Exchange s
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 FHMHIRENAG &M maven BETH,

NebulaGraph fR7s

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,
2510
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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3.0.x
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11.3.1 1A NebulaGraph Exchange

IR
Exchange 3.6.1 TG LA TR I RIRAVEETL IR NebulaGraph BEIRBIM S HIAEME, AEEE nGQL IBBRAXE AN NebulaGraph :

- 1Zf#B7E HDFS SiASHIAEE:
» Apache Parquet

.

Apache ORC
« JSON
+ CSV

Apache HBase™

.

BIBGRE:
* Hive

* MaxCompute

- E¥REE: Neod] (Client fRZs 2.4.5-M1)

KARIVEIRE:
- MySQL

.

PostgreSQL

» Oracle

- FIREIRE: ClickHouse

.

TAEBRHTEE: Apache Kafka®

.

K ATFEETS: Apache Pulsar2.4.5

+ JDBC #ER

BT A nGQLIBAIMF RS NEIE, Exchange EZHrIGEIEIRIVEIBERL SST X4, SAEET Console 5\ SST 321,
S TR

Release
Wy

+ NebulaGraph ##ES§ NTA—Exchange (343 08 #})

REEH: 2024598148
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https://github.com/vesoft-inc/nebula-exchange/releases/tag/v3.6.1
https://www.bilibili.com/video/BV1Pq4y177D9

11.3.1 1A NebulaGraph Exchange

i P PR

AR Exchange 3.6.1 B9—LEfE BRI,

{3 FHERSE
Exchange 3.x R TRIERS:

« CentOS7

* macOS

LR
JMRIE Exchange IEET{E, B LEEREMTRE:
- Java 1.8 kit

+ Scala2.10.7. 2.11.12 8 2.12.10 k7
+ Apache Spark. f#H Exchange MARIEIERS HEIEST Spark ARASHIERIATF

e

&R Exchange BY, FRiRHE Spark hRZASIEFAERZAY JAR X, 130, = Spark hj7s7y 2.4 BY, 3%4% nebula-exchange_spark_2.4-3.6.1.jar.

IR Spark 2.2 Spark 2.4 Spark 3
CSV X% =5 =8 X
JSON >t 253 BZe bZe
ORC ¢ f# X 3HF B2
Parquet {4 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

EUTERTR, TEELE Hadoop Distributed File System (HDFS):

- X% HDFS B3R
- AR SST Xft

REEH: 2024598148
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11.3.2 #£HU NebulaGraph Exchange

A RINMAIFREY NebulaGraph Exchange B9 JAR 314,

B TE JAR U
1t XhR Exchange B9 JAR XXHFRTLAEE 70

BT IlAR Exchange, F4% o

iR LS AR I JAR SCH:

#XhR Exchange B9 JAR XXHER] LU 4R IFRAISIREL. FXITBIUE4RE Exchange TR,

®
—.erpriseonly

dkRR Exchange 1XBE7E NebulaGraph IV iREZR HIKEL

AFEA
° g‘i% o
- IREEHURRREFRERM Spark i, NBEIRRS MRS Spark lkAsS 1 0

RIS

1. EIR B R5EPE B E nebula-exchange o

gitclone -brelease-3.6 https://github.com/vesoft-inc/nebula-exchange.git

2. )R EI B R nebula-exchange o

cd nebula-exchange

3. 1R#E Exchange ERIF IR AR Spark hk4$T& 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

+ Spark2.4:

mvn clean package -Dmaven. test.skip=true -Dgpg.skip -Dmaven. javadoc.skip=true \
-pl 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

YRIERLINE, BILATE nebula-exchange_spark_x.x/target/ BB $XE| nebula-exchange_spark_x.x-release-3.6.jar Xffo

11.3.2 3kl NebulaGraph Exchange

x.x £ Spark Bz, 180 2.4

e

JAR XHhR7Z S5 F NebulaGraph Java Client IR #hRA M b P EILITE

[}
il

BRI,

TSR, ARAUSEREXH 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, WANSBER,

« fE2% Maven ZEBERT Llibexec/conf/settings.xml B mirror ZB43:

<mirror>

<id>alimaven</id>

<mirror0f>central</mirror0f>

<name>aliyun maven</name>
<url>http://maven.aliyun.com/nexus/content/repositories/central/</url>
</mirror>

REEH: 2024598148
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11.3.3 2%

11.3.3 &

SERECE X HERRSE, AILUBTTU TS BEERIRAVEIES A NebulaGraph #5422,

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>

kA

e

--conf spark.driver.extraJavaOptions=-Dfile.encoding=utf-8
--conf spark.executor.extraJavaOptions=-Dfile.encoding=utf-8

MRHBENRBEECEFXFH, FJReHMEL. BTER Spark SN L&D

SHHBAIN T
o =ty EIAE
--class = ¥
--master =
-c/-- = x
config
-h/-- = false
hive
D/ -- a false
dry
/e & %
reload

¥% Spark WBHEERBIEEN

BiEA
EEREMES,
57 Spark S£8¥HY master URL, FEIFEN o AIE(EA: local @ AR, RS

HARIETT Spark R FATEF. EEEMIRIFEFHIT/ VEIBES No yarn ¢ 7 YARN £8% 1517 Spark
NABTEF. EEELLIREFHITABIEES N, spark://HOST:PORT : JEIZZIIEER) Spark standalone
£EB%. nmesos://HOST:PORT : JEIEEIFETER) Mesos SEB¥, k8s://HOST:PORT : JEIZZIFEEM Kubernetes
=S5 2N

EEREX IR,
XD SEERTSHFEM Hive RENEIE,
EERTHBEEXFIEN. RSBNATREREXMHIRN, THE tags Ml edges EEEMIVE

Mk, BARSNKE. FESAMENTERNX NS,
EEREETHMEM reload XHHERZ,

e

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-3.6.1. jar \

-capplication.conf

* JAR X{FRRZA S LASSPRR IS 2B JAR X RN,

- WREA RRZES, FSENTRA, LERTHIFEFED --conf o

5 RELOAD {ff

NRSNIENE—LHIESAKY, SFSNKMEIERFN reload X, AJUASHE -r ZIXS A reload XHFHRIEIE,
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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>"

WMRMARANKY, RENCIEFKER.

REEH: 2024598148
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https://discuss.nebula-graph.com.cn/

Fic & i

11.3.3 Z#0i

XA AER NebulaGraph Exchange BRI B ehE R FIBCE XX, URNBEREXH o

Hah A R IR E S

BEMTHS, EEESANEIER, BIRIRGIZEIERAT M AREX G TH,

java -cp <exchange_jar_package> com.vesoft.exchange.common.GenerateConfigTemplate -s <source_type> -p

<config_file_save_path>

f51gn:

java -cp nebula-exchange_spark_2.4-3.0-SNAPSHOT. jar com.vesoft.exchange.common.GenerateConfigTemplate -s csv -p /home/nebula/csv_application.conf

[ipkRizL

BREENXHZE], BIGRIEHIEREHIHESRXXGER, EFXD, FINEKIERER CSV X4, aILIEHI7 csv_application.conf o

REXHHNEETED NIITILE:
- Spark fBXfcE

* Hive BB (FJi%)

+ NebulaGraph #8XEtE

- RECE

- LERE

Spark XL E

A RFIEERS Spark B8, BEZSHESN o

S iR A
i (=]

spark.app.name string
spark.driver.cores int 1
spark.driver.maxResultSize string 16
spark.executor.memory string 16
spark.cores.max int 16

= 1588

P2yl

= Spark IREh2F & FFo

= IREHFERERRY CPU 128k, (LS TFEEHER,

= B4 Spark #2E (5140 collect) BY, FREREXMFFILERINE AN
PREI (FTREA) . &IMER IM, 0 RRERH,

= Spark REIEFERNNTER, AILIEESNM, fI30512M, 1G,

= UIRSHIZF L “WENIE HERRTEMILEERI® Mesos B LB

I8¢, BEE (MIEMESEIUTEN) BEREBEFINREA CPU %3,
WMERKIGE, MMER Spark BRI LB SRS £
spark.deploy.defaultCores Bf Mesos LAY infinite (FRERTAHIA

%)
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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
https://spark.apache.org/docs/latest/configuration.html#application-properties

Hive fiC & (F1%)

W0 Spark 1 Hive BREFE RIS, FHEREER Hive WS, SNIEZRXLEE,

hive.warehouse

hive.connectionURL

hive.connectionDriverName

hive.connectionUserName

hive.connectionPassword

HhiER

string

string

string

list[string]

list[string]

BiME

"com.mysql.jdbc.Driver"

- 445/760 -
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il

11.3.3 Z#0i

5% ER
HDFS &9 warehouse B&12, WG| S1EREE
12, Whdfs:// FFko

JDBC 1%&#HY URL, %A "jdbe:mysql://
127.0.0.1:3306/hive_spark?

characterEncoding=UTF-8"
RENE R,

EENAF B

P& RIAERS.
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nebula

nebula.

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

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

connection.timeout

.connection.retry

execution.retry

error.max

HiEseR

list[string]

list[string]

string
string
string

bool

bool

string

string

string

string

string

string

string

string
string

string

int
int
int

int

BRINE

["127.0.0.1:9669"]

["127.0.0.1:9559"]

false

false

ca

"/path/
caCrtFilePath"

"/path/
crtFilePath”

"/path/
keyFi lePath"

"/path/
crtFilePath”

"/path/
keyFilePath"

"nebula"

" Jtmp"
"/sst"

"hdfs://name_node:
9000"

3000
3
3

32
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11.3.3 Z#0i

iR

Fif Graph BRSSHIMLE, &3F IP MmO, 2
HARSGES () 7R, &R
["ipl:portl","ip2:port2","ip3:port3"] o

FiE Meta BRSSHUMAE, B3E IP MwO, 2
WHAEXES () 2. XA
["ipl:portl","ip2:port2","ip3:port3"] o

#3%8 NebulaGraph S RHAEF Z.

AP &3 R AR,
FESANENNETE R,

FF/E Exchange 5 Graph AR5 ZEIHY 3
o HEN true WFRE, THM SSLIEXSHE
Mo YNR Exchange BITEZHIER £, TIRE

LUF SSLEXEEERY, REESAVSENEREE
FEBFEMERIFIS o

FF/E Exchange 5 Meta ARSS Z 8189 SSL IN#& s
o HER true WFFE, TAHH SSLAEXSHE
Mo 1R Exchange BITES ML L, TIRE
LUF SSL#8XB812EY, REESANISNHERE
REFHEERAI

EBEEZH, ANEE: ca (CAER) Fself (B
FE) o

nebula.ssl.sign BUE ca BY4ERR, BFIEE CA
IEPHTFERR R,

nebula.ssl.sign BOEA ca BYER, AFIERE CRT
IEPBHTFERE R,

nebula.ssl.sign BB ca BS4ERR, BFIEEFH
XHFERITFERR,

nebula.ssl.sign BYES self B4R, AFIERE
CRT IEBHIFERZ,

nebula.ssl.sign BYEAD self BA4ER, AFIEEF
SN RITEIERR R,

nebula.ssl.sign BYEN self BIERL, ATIEER
BBV TEfERR 1R,

S\ SST XHBRRIREAM SST XHHKZF,
S\ SST XHIIREIR BTG SST XHHHRE.

S\ SST XHRFEEIRE HDFS #Y namenode,

Thrift EHERIEETELE], AR ms,
Thrift ZEEERH R,

nGQL IEAHITEIN R,

SANIEHHRAKBORER, HRBOREAEIR
KIEBY, $R3ZHY Spark fEWLEEEHEL,
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https://en.wikipedia.org/wiki/Transport_Layer_Security

11.3.3 %0

B BT RIAE = 588
ZD:
%
il
nebula.error.output string /tmp/errors & MEEIREENRR, BIRAERERITERS
nGQL &,
nebula.rate. Limit int 1024 & SNBUEN SRS ERS,
nebula. rate. timeout int 1000 = LIERPEELEEBIETE], B 2R,

e

NebulaGraph BRIAFRZIFE Tag Bm. MNRFESANFE Tag s, FEREEBRFAB 1571 Tag 51, FAFTE Exchange BB E X4 AFIE
nebula.enableTagless B, BN true . RHIEAT:

nebula: {
address:{
graph:["127.0.0.1:9669"]
meta:["127.0.0.1:9559"]
}
user: root
pswd: nebula
space: test
enableTagless: true

REE

WNFRRNBER, RNEELERTR, B RZEASHY, LENIFESY, KENFERLEERASHNTRKERNFESH.
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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

Parquet/JSON/ORC R4S E 5%k

S 6=t
tags.path string
CSVIREFES#
£ 6o
gg

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

BRINME

BNME

true

FIME

client

INSERT

false

256

32

il

11.3.3 Z#0i

25 AR

il

2 NebulaGraph H7E X H Tag &#F.

= IBEHIRTR. B30 csv o
BESANAN, ALEENA client F ST,

= FEIBAILRIRIERE, QIEHESA. FRAOMR. ik
B9 INSERT . UPDATE . DELETE o

& HATHEEMIPRRVEN B B MR Z R BXAY HIAFI NI,
tags.writelode JJ DELETE BHZ B 4E Ko

= BHMREMTINRLSEGIE. NREREHTIE, HEEE
BZEM. R CSVXHEERL, B 0, c, ]
AFRTE—F EIH. H=5, LULSSH,

= NebulaGraph FEXWEEZFR, INFEHHAH tags. fields —
—XIRo G0 [_c1, _c2] MRL [name, age] , R™E_FIAE
% name B9(&, F=5AEM age M{E,

= = ID B9%I, a0 CSV X &EZRKEY, AILA 0 RinE—
HIBETEA S Do

= BT EEXHMUEHZT, ZBHIsEEEN,

S BIEEXHMUEHZT, ZBBIEEFEHNIIE, 21
FIATESOES () 7R

= B EEXHMUEHZT, ZBHIEEMTINGIZ.

= 79 VID HEINIEERIRISR. FIA0VID /9 12345 , IEANAETER tagl
J&79 tagl 12345 . FRIKTIEER,

= {2 F5ERME hash o X string ZEAIAY VID BT E LIR1E.

= it X S N NebulaGraph IR A =&,

=3 3ES A NebulaGraph BREESIEMNHXER, MR
tags.partition < 1, £ NebulaGraph AR5 X&KL
BRI X EAER,

R 5 EH
2 HDFS Fr 0B HIER TR, FANG | SHEERE, U
hdfs:// ko
iEA

HDFS m B X a2, FAMGISIERETE, LU hdfs:// FFko

NIRRT, MIAMBEAESOES () o WFHHFFR, GHTHEIT A BILUA ASCII
J\3#H! \001 3k UNICODE #@A3+7<3t ! \uooo1 R, $=HIRF "8, A ASCIIJ\
J#1 \002 3% UNICODE #wh5+7xi#t il \uooo2 R7R, =HIRF ac, A ASCH /\i#
1 \003 3k UNICODE Z@E5-+7<3# ! \u0003 FRirvo

Xt EEARk.
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11.3.3 Z#0i

Hive [BFFE S
S HiEREY FINME BEYM WiEA
tags. exec string - = EHHIEREVIEA, 40 select name,age from

MmoocC.users o

MaxCompute JEHFE S

28 HIRLE HiINE BB e
tags.table string - = MaxCompute FI%& &
tags.project string - 2 MaxCompute BB &.
tags. odpsUrl string - = MaxCompute ARSSH9 odpsUrl, #i3IERTIRIE
TE
tags. tunnelUrL string - 2 MaxCompute RS589 tunnelUrl, ilitETiRYE
EE.
tags.accessKeyId string - = MaxCompute ARZ5H9 accessKeylds
tags.accessKeySecret string - = MaxCompute fR$5HJ accessKeySecret,
tags.partitionSpec string - S MaxCompute &S X,
tags.numPartitions int 1 S MaxCompute B Spark 1E#£281E 15X MaxCompute #X
BEERN D X,
tags. sentence string - & TIFURRVIEM. SQLIBAHPRIREZM LR table 9
BEHEE,
Neodj IRIFE S
i eizEsat] BIAE BEYM iR
tags. exec string - = EIGHIBIRAVIEA, FI90 match (n:label) return
n.neodj-field-0 o
tags.server string "bolt:// = Neo4j fR$S 283k,
127.0.0.1:7687"
tags.user string - = AR Neodj BF&.
tags. password string - 2 AP &X R ZE,
tags.database string - = Neodj FIRTFIREIBIV IR ES,
tags. check_point_path string /tmp/test S BRERESAHEEENER, BTFMRE%E. W
BRIEE, KRTBAMRESE,
MySQL/PostgreSQL JE4FE Sk
B gy BiNME BEBM BiEA
tags. host string - = MySQL/PostgreSQL AR5 28ithiit,
tags.port string - = MySQL/PostgreSQL ARS3 25k .o
tags. database string - = HHRER MR
tags.table string - = REFREIERIRE M,
tags.user string - = B IEE R A MySQL/PostgreSQL AP &,
tags. password string - = AR &ML,
tags. sentence string - = ETHHIERIVIER. %0 "select teamid, name from team

order by teamid" o

-450/760 - 2023 Vesoft Inc.


https://help.aliyun.com/document_detail/34951.html
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Oracle FAFES#
28
tags.url
tags.driver
tags.user
tags.password
tags.table

tags.sentence

ClickHouse R4S E S
2

tags.url
tags.user
tags.password
tags.numPartition

tags.sentence
Hbase IR E S
2

tags.host
tags.port
tags.table

tags.columnFami ly
Pulsar BB 5
28

tags.service

tags.admin

iR
string
string
string
string
string

string

#hiERm
string
string
string
string

string

eizESit]
string
string
string

string

tags.options.<topic|topics|

topicsPattern>

tags.interval.seconds
Kafka IRFFE S
B

tags.service
tags.topic

tags. interval.seconds

HhiERm

string

string

string

int

HhiEseR

string

string

int

BINME =EW
- =
- =
- =
- =
- =
FINME
INE
127.0.0.1
2181
BINE
"pulsar://

Llocalhost:6650"

"http://
localhost:8081"

10

BIAE

10

A HD WD RD

il

2l

#0

il

-451/760 -
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il

il

il

2l

2l

il

11.3.3 Z#0i

BieA

Oracle U E &R,
Oracle =i,

B IEEURAY Oracle BF &,
R &3 N EE,
FEENBIERINRE T,

TR RRIEG), 540 "select playerid, name, age

from player" o

iR

ClickHouse #J JDBC URL,
HIRENAPRAY ClickHouse A &,
AR &3 A,

ClickHouse 73X %4,

EBIERIE,

BieA

Hbase AR35 853t

Hbase fRS5881% .
FREFNBIERIRET.
KFTEBFIHE (column family)

WA

Pulsar fR$3283thit,

E#% pulsar B9 admin.url,

Pulsar B9I%EI, BTLAM topic. topics

topicsPattern iEFE—PNEHITECE,

FEEUEEREMR. B

iR

Kafka BR55883thiit,
HEHER,
RECHRRER. B .

2023 Vesoft Inc.



R SST BB ESH
28
tags.path

tags.repartitionWithNebula

WEE

iR

string

bool

BiNE

true

11.3.3 Z#0i

A

FEEFELEM SST XHFHIRX IR,

4RE SST XM REEE T NebulaGraph FEIZ=EY
partition H{THIBEN X, FRZINEERDR L DOWNLOAD
#0 INGEST SST X4 B E BT Ia,

WFRRNKER, UNEERERTRE, BREEASHY, UENIFESY, KENFELEBRASHNTRKERINESH.

DEENFARMIERSE SIS LA REERNRESHNA,

BRASH
28
edges.name

edges. type.source
edges. type.sink

edges.writeMode

edges.fields

edges.nebula.fields

edges.source.field

edges.source.prefix

edges.source.policy
edges.target.field

edges.target.prefix

edges.target.policy
edges.ranking
edges.batch

edges.partition

HiERm

string
string
string

string

list[string]

list[string]

string

string

string
string

string

string
int
int

int

BiNME

client

INSERT

256

32

ARKX S tags # edges BIF,

AR

HI RO

il

il

il

2l

iy

|

2l

iy

iy

iy

il

il

- 452/760 -

WA

NebulaGraph H7E X8 Edge type &,
IEEEIRTR. B1%0 csv o
BESAA, ALEEN client I SSTo

WEIERHEIRERE, BERESN. BN, AHEER
INSERT . UPDATE . DELETE o

BN MATIEIRLHTIG, WRERKLHTIZ, BEEEARSE
o SO CSVXM&B Rk, A0, a, ] BFEARTE—
B BIHI E=5, LUk,

NebulaGraph FEEXHIEEBR, NIFLIH edges. fields ——3f
o %0 [_c2, _c3] IR [start_year, end_year] , &R =FIRFF
YREMINE, FMNFIAERENDIE,

RIS flI0 0 RRBFIKEFERBIESRR.

J9 VID #ANEERAIR. FIE0VID J 12345 , HEANATER tagl B
tagl 12345 . TRIZTEES.

{2 FFERME hash o Xt string ZEEIHY VID H{TIEE (LIR1E.
MWEM SR, B8 1 RREZVINEERINEN S,

J9 VID #EANEERAEIR. FI0VID J 12345 , HEANATER tagl B
tagl 12345 . TRIZTEES.

{2 FFERME hash o Xt string 8B VID TR E (LIR1F.
rank B85, R&EIEER, BIAFRE rank BN 0,
BHIRE N NebulaGraph IR KiINEE.

#HIES N NebulaGraph BIEZEIEMN DX, R
edges.partition < 1, 7£ NebulaGraph FlIERIS X EHMEIER
B9 X #8ABE
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R SST BB ESH
28
edges.path

edges.repartitionWithNebula

iR

string

bool

HiNME

true

s
=

il

11.3.3 Z#0i

A

FEEFELEM SST XHFBIRX R,

4R SST XY EEEET NebulaGraph FEZ[EIHY
partition #{THIBEN X, FRZINEERRL DOWNLOAD
F INGEST SST X+ FEZ#Iadal,

REEH: 2024598148

-453/760 -

2023 Vesoft Inc.



11.3.4 f#H NebulaGraph Exchange

11.3.4 f#H NebulaGraph Exchange

S CSV R
X LA— R EBUIAIER Exchange & 72E7E HDFS SUANHIRY CSV SXHEES N NebulaGraph o
AL Hfilo

FRBIE

ASORBIFE MacOS F5ERL, U RBXIIMEREES
- FRREIAR
+ CPU: 1.7 GHz Quad-Core Intel Core i7
- N7F: 16GB
« Spark: 2.4.7 BHAR
* Hadoop: 2.9.2 thH#HRZE
+ NebulaGraph : 3.6.0,
Ellfie s
FHASANEUEZH, BRRERIMATER:
- B HREUNMER:
- Graph ARZ5#0 Meta ARZSHIAY IP st O,
- 88 NebulaGraph BRI B RN,
- B&4RIF Exchange, #EESN o ZSRfIFRER Exchange 3.6.10
- BE%E Sparke
- TH& NebulaGraph F8I# Schema WE8, B3E Tag M Edge type BIETR. BHES.
MR H7FiE7E HDFS £, FEWHIA Hadoop BRSIETTIER.

© MRXAEFEEAME NebulaGraph BN, FEEEHSENBIMERE R THREX M.

-454/760 - 2023 Vesoft Inc.


https://docs-cdn.nebula-graph.com.cn/dataset/dataset.zip

#11. 7 NebulaGraph | Schema

ST CSV XMV EIE, 1RUUTHRTE NebulaGraph H8I#2 Schema:

1. #yik Schema B2, NebulaGraph 89 Schema BEI TR

B 2
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 gIZ—NEI=ia] basketballplayer, FHeIE— Schema, W TFFiR.

# BIREZEE

nebula> CREATE SPACE basketballplayer \
(partition_num = 10, \
replica_factor = 1, \
vid_type = FIXED_STRING(30));

## HEAREZE)E] basketbal lplayer
nebula> USE basketballplayer

## BIiE Tag player
nebula> CREATE TAG player(name string, age int);

## B Tag team
nebula> CREATE TAG team(name string);

## B3 Edge type follow
nebula> CREATE EDGE follow(degree int);

## B3 Edge type serve
nebula> CREATE EDGE serve(start_year int, end_year int);

BEER, BEN IR i,
A 2. 4hEL CSV Ui

HIAATER:

1. SR CSV X LUARE Schema BIER,

11.3.4 1/ NebulaGraph Exchange

e

Exchange 23 EEERKFE TTRKH CSV X,

2. FREX CSV X417 fERE 1R,

SR 3. EHACE

#miE Exchange [, S| target/classes/application.conf XHI&E CSV #IBFHAXMEE, EATHIR, SHIBIXHEH csv_application.conf o FMEE

BIHFARERES = 1,

# Spark #E¥EE
spark: {
app: {
name: NebulaGraph Exchange 3.6.1
}
driver: {
cores: 1
maxResultSize: 16
}
executor: {
memory: 16

}

cores: {

- 455/760 -
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11.3.4 1/ NebulaGraph Exchange

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

# FREEZEE AT
space: basketballplayer
connection: {

timeout: 3000

retry: 3
}
execution: {
retry: 3
}
error: {
max: 32
output: /tmp/errors
}
rate: {
Limit: 1024
timeout: 1000
}
}
# ShIBe
tags: [
# iRB Tag player HHXfER.
{

# 8% NebulaGraph FENXH Tag &,
name: player
type: {

# IEEBURIR, £ SVo

source: csv

# IS SEIES A NebulaGraph : Client % SST.
sink: client

}

# 18R CSV XXIFRIBRTR.

# WNEXFTFHETE HDFS £, FANNG|SHEHCEE4E, UL hdfs://FFsk, BEN"hdfs://ip:port/xx/xx"o
# MBHEAEEARM, NG| SIEERRE, WU file://Frk, B0 "file:///tmp/xx.csv"s
path: "hdfs://192.168.*.*:9000/data/vertex_player.csv"

# IR SV XREFRXK, A [0, _cl, _c2, ..., _cn] FRHERKk, HHFERAREERNR.
# IR SV XHERXK, NIERKERNTIA.
fields: [_cl, _c2]

# 387 NebulaGraph ARREXHIEMERTT.
# fields 5 nebula.fields HYIREFHAA——IIRLo
nebula.fields: [age, name]

# IBE—FIER VID B9R.
# vertex BUEMMS Ltk fields JE csv.fields FHFIARF—H,
# Bfl, NebulaGraph 3.6.0{SZHFFRTRFEHAERE VID,

vertex: {
field:_c0
# 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

}

# IBENDEHT. BANEREGES () .
separator: ","

# IR SV XHEEKRK, 151¥ header EBH true,
# IR SV XHERERK, 5 header iZEH false, ZIAMEN false,
header: false

# HLEIRIEAEY, S4E INSERT. UPDATE F1 DELETE. ERiAJ9 INSERT,
#writeMode: INSERT

# HERPRI R ERBRZ R X BB AT AL, “writeMode' 79 DELETE  BHZS 8L,
#deleteEdge: false

-456/760 - 2023 Vesoft Inc.



11.3.4 1/ NebulaGraph Exchange

# IEEBIREA NebulaGraph HIRASIKE.
batch: 256

# BIEE A NebulaGraph BFEREOIEMND K.
partition: 32

}

# 1818 Tag team HXIER.
{
name: team
type: {
source: csv
sink: client
}
path: "hdfs://192.168.*.*:9000/data/vertex_team.csv"
fields: [_c1]
nebula.fields: [name]
vertex: {
field:_c0
}
separator:
header: false
batch: 256
partition: 32
}
# MRBERNEL S, ESZRENREHITRN.
]
# ShIEH
edges: [
# i&i8 Edge type follow X158,
{
# 8% NebulaGraph FRTENXHJ Edge type &#f.
name: follow
type: {
# IEEBIEIR, A SV
source: csv

B

# AT REIES A NebulaGraph : Client 3% SSTo
sink: client

}

# 1B (SV XHFHIRETER,

# SNRMFIFHETE HDFS L, FAWNG|SIEEERME, WU hdfs://FFk, a0 hdfs://ip:port/xx/xx"s
# MBXHIAEEARM, NG| SELRRER, XU file://Frk, BN "file:///tmp/xx.csv"s
path: "hdfs://192.168.*.*:9000/data/edge_follow.csv"

# WK CSV XERERK, EA [0, cl, c2, ..., _n] RpHRKK, HFFHERABMEENR.
# IR SV XMHERXK, NERLFRNTA.
fields: [_c2]

# 8% NebulaGraph ARTENXHIEM BT,
# fields 5 nebula.fields MIRFHURA——IIRL,
nebula.fields: [degree]

# IBE—MINERERIARI BN R,
# vertex BIEMMS Lt fields HE csv.fields FHFIARF—E
# B#0, NebulaGraph 3.6.0{RZIFFHFRRBIRARAY VID,

source: {
field: _c0
# udf:{
# separator:"_"
# oldColNames:[field-0,field-1,field-2]
# newCo (Name:new-field
#

}

# 59 VID IINISEMIEIZR. B0 VID Jy 12345, BINAISR tagl [EA tagl 12345, FRILTEER.
# prefix:"tagl"
# 3 string 288y VID #ITRAFHALIERIE.
# policy:hash
}
target: {

field: _cl
# udf:{
# separator:"_"
# oldColNames:[field-0,field-1,field-2]
# newCo (Name:new-field
# }
# 59 VID I@INISEMIEIZR. B0 VID Jy 12345, BINATSR tagl [EA tagl 12345, FRILTEER.
# prefix:"tagl"
# 3 string 288y VID #ITRAFHALIRIE.
# policy:hash
}

# IEENDRF. RMEREGES () .
separator: ","

# IBE—NFUER rank BYR (FD3%) o
#ranking: rank
# QR SV XAk, 7EF header REH true,

# WK CSV XHFRERK, 1B51F header 1&EH false. BRINMEN false,
header: false
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# #HEIRMERE), T$F INSERT. UPDATE #1 DELETE, 2AIAJ INSERT.
#writeMode: INSERT

# IBELHREA NebulaGraph HIRAILEE.
batch: 256

# BIBEE A NebulaGraph BIREAIEHND X,
partition: 32
}

# &8 Edge type serve H¥*{5E.
{
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: _cO
}
target: {

field: _c1
}
separator:
header: false
batch: 256
partition: 32

B

]
# MRFERNEZL, BESEFENERBH TR,
}

A% 4. [7] NebulaGraph S A%0R

TIN T <H CSV X4 RS A E] NebulaGraph .

KTSHENREA, BELS

LA
M

%

£

"

Slyo

11.3.4 1/ NebulaGraph Exchange

${SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange <nebula-exchange-3.6.1. jar_path> -c <csv_application.conf_path>

e

JAR BEMMIRENA . H174735E M maven BF FH,

il

S{SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange /root/nebula-exchange/nebula-exchange/target/nebula-exchange-3.6.1.jar -c /root/nebula-exchange/

nebula-exchange/target/classes/csv_application.conf

AP A LATEIR [BlE B HHE 3R batchSuccess. <tag_name/edge_name> , FHIARRIHEYELE. B4 batchSuccess. follow: 300 o

B (Ak) JSIEEDE

R A LATE NebulaGraph B (5140 NebulaGraph Studio) FHITERIER, HRIAKIBEEREESN. Flu0:

LOOKUP ON player YIELD id(vertex);

BARPEELERGS shon sTATs BERITEE.

WU 6. (W) 7E NebulaGraph HE#EZRS|

SNBUERE, AP ALUE NebulaGraph REMBIEHEERS|, FHEBFESWN51%

RIEEH: 2024598148

- 458/760 -
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11.3.4 1/ NebulaGraph Exchange

5\ JSON T4

ASA—RGIRBBINAIER Exchange $$7ZE7E HDFS i Z#F9 JSON XHEIES A NebulaGraph .

i ":"LaMarcus Aldridge"}
"ig":"player103" "age":32," "-"Rudy Gay"}

* 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"}
PRECE
ASORITE MacOS F5erk, UTFEEXIMERERES:
- BRI
+ CPU: 1.7 GHz Quad-Core Intel Core i7
- N7F: 16GB
- Spark: 2.3.0, #HlAR
+ Hadoop: 2.9.2, th#HLEE

+ NebulaGraph : 3.6.00
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FHASNBEZR, BRRERINATES:

- BE HRBINTHES

- Graph BRZ5#0 Meta ARZSHIAY IP st O,
- 85 NebulaGraph BRI B RN,

- B&4%iR Exchange, #IBIEEMN

- BE%RE Spark,.

o AIFR{ER Exchange 3.6.10

- Tf& NebulaGraph F8l# Schema HE8, B#% Tag M Edge type BIETR. BHEZ.

- WIRXHZMETE HDFS £, FHEHIA Hadoop BRSIEITIER,

© MRXAFEEAME NebulaGraph BERE, FEEEHSANBIMERE R THREXMF.

HAEH R

#%% 1. 7£ NebulaGraph 6/ Schema

DI RREIE, BT H BT NebulaGraph #8132 Schema:

1. #aik Schema B2, NebulaGraph H89 Schema BRI TR

E:3 N g
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 gIZ—NEI=ia] basketballplayer, FHeIE— Schema, ¥ TFFiRo.

## CUZEZEE

nebula> CREATE SPACE basketballplayer \
(partition_num = 10, \
replica_factor = 1, \
vid_type = FIXED_STRING(30));

## HEIREZE)E basketbal lplayer
nebula> USE basketballplayer;

## BIiE Tag player
nebula> CREATE TAG player(name string, age int);

## BliZ Tag team
nebula> CREATE TAG team(name string);

## B2 Edge type follow
nebula> CREATE EDGE follow(degree int);

## B3 Edge type serve
nebula> CREATE EDGE serve(start_year int, end_year int);

BEER, BEEN o
A 2. b3 ISON I
BWIAATES:

1. 2 JSON X LU Schema BIEK,
2. FREY JSON X4 1758120

- 460/760 -
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R 3. BB E S

451%E Exchange f&, &% target/classes/application.conf XHFIRE JSON BB FHAXMEE, EATEIH, ERIBISHRA json_application.conf o FH
e BAFMRAEIES I =0,

{
# Spark #HXEE
spark: {
app: {
name: NebulaGraph Exchange 3.6.1
}
driver: {
cores: 1
maxResultSize: 16
}
executor: {
memory: 16

}

cores: {
max: 16
}
}

# NebulaGraph 8% ECE
nebula: {
address:{
# 157 Graph FRSHIFAE Meta ARSHY IP HUEANIRO.
# MRBZERSH, MWAZEBIGES (,) DR,
# #4830 : "ipl:port","ip2:port","ip3:port"
graph:["127.0.0.1:9669"]
#EE— Meta ARSHIMAE,
#INRITE NebulaGraph 7EREIMLEH, 4k8s, FEACE Leader Metafyitiit,
meta:["127.0.0.1:9559"]
}

# $57EHE NebulaGraph BAURBIEF 2B,
user: root
pswd: nebula

# IEEEZEE AT
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.
{

# 8% NebulaGraph FREXH) Tag %
name: player
type: {

# IEEHIER, A JSON,

source: json

# TEEMEFREIBS A NebulaGraph : Client 3% SSTo
sink: client

}

# $8E JSON STHFHYEETR.

# WMRHTFHETE HDFS L, FANE|SHERERR, U hdfs://FFk, HIa0"hdfs://ip:port/xx/xx"o
# WIRIETEAEEAM, WG| SHERRE, WU file://FFk, HIG0"file:///tmp/xx.json"s
path: "hdfs://192.168.*.*:9000/data/vertex_player.json"

# 1 fields BH8TE JSON XA key &¥F, EXIMAY value ={EF NebulaGraph HiEEREMRIEIRR.
# MRFEEESME, BEXES () R/
fields: [age,name]

# 57 NebulaGraph FEXHIEMRT.
# fields 5 nebula.fields BIIERAH——IRL,
nebula.fields: [age, name]

# IEE—IER VID B9R.
# vertex M{EXMS JSON SHFRHFERFRIF—H.
# B8, NebulaGraph 3.6.0fX3ziFFFTRHEHAAAY VID,
vertex: {
field:id
# 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

}

# EEBHREA NebulaGraph MIRAREE,
batch: 256

# BIBS A NebulaGraph BIEEBIEMNS K.
partition: 32

&8 Tag team HXEE.

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

MRFERNNES R, 1B5BEFIEEE#I TR,

# 4IEH
edges: [

#
{

i&i& Edge type follow H%fER.

# 8% NebulaGraph FTENXHJ Edge type &#fF.
name: follow
type: {

# IEEBIEIR, A JSON,

source: json

# IEEINAFREIES A NebulaGraph : Client 3% SSTo
sink: client

}

# 48T JSON SXHFHIBETR,

# WIRXMHTFAETE HOFS £, FIXNG|SHEREERME, W hdfs://FFk, FUgN"hdfs://ip:port/xx/xx"s
# MNRXGFEEARM, BN |SIERRE, WU file://Fk, Hlan"file:///tmp/xx.json"s

path: "hdfs://192.168.*.*:9000/data/edge_follow. json"

# 7£ fields BIEE JSON AR key &#F, HXFH value RYEHA NebulaGraph HIEERBMAEIER.

# MRFBIEESME, AEXES () BH.
fields: [degree]

# 8% NebulaGraph ARTENXHIEM BT,
# fields 5 nebula.fields MIRFHURA——IIRL,
nebula.fields: [degree]

# IBE—MINERRIART BN RBR.
# vertex MESASE JSON XHHHFERRE—B,
# B#l, NebulaGraph 3.6.0{RZIFFHFRRBIRAERA VID,

source: {
field: src
# udf:{
# separator:"_"
# oldColNames:[field-0,field-1,field-2]
# newCo (Name:new-field
#

# prefix:"tagl"
# 3 string 288y VID #ITRAFHALIRIE.
# policy:hash
}
target: {
field: dst
# udf:{
# separator:"_"
# oldColNames:[field-0,field-1,field-2]
# newCo (Name:new-field
#

# prefix:"tagl"

# 3 string 2BUHY VID #ITRAFHALIRIE.
# policy:hash

}

# IWE—DIUEA rank BIR (AI%) o
#ranking: rank

}
# 79 VID $BIMEEMAISZ. HlA0 VID A 12345, 1@INEISE tagl [EH tagl 12345, FRIZTEER.

}
# 79 VID @INEERIFILR. U0 VID 79 12345, IBANAGLE tagl 50 tagl 12345, FRILTHER.
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# #HEIRMERE), T$F INSERT. UPDATE #1 DELETE, 2AIAJ INSERT.
#writeMode: INSERT

# IBELHREA NebulaGraph HIRAILEE.
batch: 256

# BIBEE A NebulaGraph BIREAIEHND X,
partition: 32
}

# 1RB Edge type serve H%fER.
{
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

]
# MRFBEAMELL, FSEFENEBHTR.
}

9% 4. 7] NebulaGraph 5 A%

BT T e JSON X4 EBS A EI NebulaGraph 1, XTSI, BSRF )

o

11.3.4 1/ NebulaGraph Exchange

S{SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange <nebula-exchange-3.6.1. jar_path> -c <json_application.conf_path>

e

JAR BERWMIRENA: =175 55E M maven BFE T E,

NN

${SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange /root/nebula-echange/nebula-exchange/target/nebula-exchange-3.6.1.jar -c /root/nebula-exchange/

nebula-exchange/target/classes/json_application.conf

AP A LIEIREE S HEZR batchSuccess. <tag_name/edge_name> , BRIARKIHAYERE. {5140 batchSuccess.follow: 300 o

HPS: (k) SSIEEURE

FAF A LATE NebulaGraph EF s (540 NebulaGraph Studio) FHITEIREG, RIAKIBRETES . Flu:

LOOKUP ON player YIELD id(vertex);

BRBEILUERHS shon sTATs BERITHIE.

HU 6. (W1F) 7& NebulaGraph HEEZRS|

SNHERE, APEILIE NebulaGraph REEIEHERRS, #HEESLZ517147

REEH: 2024598148
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S ORC 4R
ASTA—RGIRBASI{AIE A Exchange $&7EE7E HDFS iZAH#IFY ORC MXAH#UIES A\ NebulaGraph.
BBt
LA Ao
PR
FXRBIE MacOS T5erl, UTREXIIFREERES:
- BRI
« CPU: 1.7 GHz Quad-Core Intel Core i7
- NfE: 16GB
- Spark: 2.4.7 Bk
* Hadoop: 2.9.2 A #HEPE
+ NebulaGraph : 3.6.0,
FIEz2 A
FHaSABIEZR, ARREWIALUTER:
- BE HRBITES:
- Graph fRE5H Meta ARSSHIRY IP HEBERISR M
+ %8 NebulaGraph B RAIEF BN,
- BE4iF Exchange, #15IEEMN o AIFR{ER Exchange 3.6.10
- BERE Spark.
+ TH#& NebulaGraph F8l# Schema HER, B4E Tag f Edge type MIZTR. BHEH,
« WRXMHFEE HDFS £, HEHIA Hadoop IRSBIZITIER,

© MRXAEFEEAME NebulaGraph BERENY, FEESKHSEVSRIMERE R TREX .
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#%% 1. 7£ NebulaGraph #{/# Schema

347 ORC X rI%dE, #ZUATH BT NebulaGraph R Schema:

1. #yik Schema B2, NebulaGraph 89 Schema BEI TR

2R &R Bl

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. f# M NebulaGraph Console gIZ—NEI=ia] basketballplayer, FHeIE— Schema, W TFFiR.

## SUREZEE

nebula> CREATE SPACE basketballplayer \
(partition_num = 10, \
replica_factor = 1, \
vid_type = FIXED_STRING(30));

## HEAREZE)E] basketbal lplayer
nebula> USE basketballplayer

## B Tag player
nebula> CREATE TAG player(name string, age int);

## BliE Tag team
nebula> CREATE TAG team(name string);

## B3 Edge type follow
nebula> CREATE EDGE follow(degree int);

## B3 Edge type serve
nebula> CREATE EDGE serve(start_year int, end_year int);

BRER, BEENR o

2. 4 ORC it
HWIAATES:

1. 32 ORC LU R Schema FYER,
2. $KEX ORC X 1ZfEER 1R

W 3. BMIECE S

45i%E Exchange f&, &l target/classes/application.conf IR E ORC #IBREXMALE., EATRGIR, SEFRIEISIHER A orc_application.conf o FNED
BINFIFAREES W o

{
# Spark HAXEE
spark: {
app: {
name: NebulaGraph Exchange 3.6.1
}
driver: {
cores: 1
maxResultSize: 16
}
executor: {
memory: 16

}

cores: {
max: 16
}
}

# NebulaGraph #HXECE
nebula: {
address: {
# $87E Graph FRSAIPAAE Meta ARSSHY IP HuALFNIHO.
# MRBLERSEEH, WIZEAEES () 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

# FEEEZEERT.
space: basketballplayer
connection: {
timeout: 3000
retry: 3
}
execution: {
retry: 3
}
error: {
max: 32
output: /tmp/errors
}
rate: {
Limit: 1024
timeout: 1000
}
}

# RIS
tags: [
# i&E8 Tag player HXES,
{
# 487 NebulaGraph FRTENXHK Tag &,
name: player
type: {
# HEELUER, A O0RC

source: orc

# EEMARSEIBS A NebulaGraph : Client 3% SST.
sink: client

}

# $5%E ORC XIFHVEETR,

# SNRFTFAETE HDFS L, FAWNG|SIELEERMER, W hdfs://FFk, BIa0"hdfs://ip:port/xx/xx"s
# MRXUTFEEAM, BING|ISIERRE, MU file://FFk, BN file:///tmp/xx.orc"s
path: "hdfs://192.168.*.*:9000/data/vertex_player.orc"

# 7€ fields BHEE ORC X key 7K, EIWH value RYEA NebulaGraph HiEEEIERVEIER.
# MRFBIEESME, BEXES () BH.
fields: [age,name]

# $57 NebulaGraph HEXHIEMRTT.
# fields 5 nebula.fields BIIRRFAH——3IRL,
nebula.fields: [age, name]

# HEE—DFIER VID BR,
# vertex WEMIS ORC XHHPHFRRIF—
# B, NebulaGraph 3.6.0{XZIFFRIBREHKAEN VID,
vertex: {
field:id
# 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
}

# HtEIRIEERY, SIF INSERT. UPDATE F1 DELETE, BAIAJ INSERT,
#writeMode: INSERT

# HERPRIREMBRZ R X BB A AL, “writeMode' 79 DELETE B ZS8ERK,
#deleteEdge: false

# IBELHREA NebulaGraph HIRAREE.
batch: 256

# BIBE A NebulaGraph BIRERIEHDXE.
partition: 32
}

# i&@ Tag team HXER.
{
name: team
type: {
source: orc
sink: client

}
path: "hdfs://192.168.*.*:9000/data/vertex_team.orc"
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fields: [name]
nebula.fields: [name]
vertex: {

field:id
}
batch: 256
partition: 32

}

# MEFBEFNES R, BFSEFENEBEHTRN.
]
# AhIEH
edges: [
# &8 Edge type follow H*E5.
{
# 8% NebulaGraph FRTENXHJ Edge type ##F.
name: follow
type: {
# IEEBIRIR, EA ORC
source: orc

# AT SEIES A NebulaGraph : Client % SST.
sink: client

}

# 467 ORC XXFHIBRTR.

# WNRXHFHETE HOFS £, FNNG |45, B hdfs://FFk, FIgN"hdfs://ip:port/xx/xx"o
# MBHEHEEARM, FANG|SIEERRE, WU file://Frk, B0 "file:///tmp/xx.orc"s
path: "hdfs://192.168.*.*:9000/data/edge_follow.orc"

# 7F fields BHEE ORC X key &F5, HITWAY value £1EA NebulaGraph FRIETERIERIEIER.
# MRFRBEESME, BEES () BH.
fields: [degree]

# $57E NebulaGraph HH7E X HIEM% .
# fields 5 nebula.fields HYIRFHAA——IIRLo
nebula.fields: [degree]

# BE—IHERRBRM BN RAR.
# vertex BYEHSAE ORC XHFHFERFIF—E,
# Bai, NebulaGraph 3.6.0{SZHFFRTRFELAERE VID,
source: {
field: src
# udf:{
# separator:"_"
# oldColNames: [field-0,field-1,field-2]
# newCo (Name:new-field
# }
# 79 VID IBIHEERIEIS. 40 VID Ju 12345, I@NNFIZK tagl /79 tagl 12345, FRILTLEEL.
# prefix:"tagl"
# 3t string R VID BITRREILIRE,
# policy:hash
}
target: {
field: dst
# udf:{
# separator:"_"
# oldColNames:[field-0,field-1,field-2]
# newCo (Name:new-field
# }
# 79 VID IBIMHEERIEIS. 40 VID J 12345, I@NNFIZK tagl /79 tagl 12345, FRILTLEEL.
# prefix:"tagl"
# 3t string AR VID HITIAF(LIRIE,
# policy:hash
}

# FBE—NFUER rank BUR (FD3%) o
#ranking: rank

# #tEIRIEERY, SIF INSERT. UPDATE F1 DELETE, BAIAJ INSERT,
#writeMode: INSERT

# $EEBMREA NebulaGraph HISRADEE,
batch: 256

# BIEE A NebulaGraph BIEZE0IEHDKE.
partition: 32
}

# 1&8 Edge type serve HHXfER.
{
name: serve
type: {
source: orc
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
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}
batch: 256
partition: 32

}
]

# MIRFEAMEZL, BESEFENERBH TR,
}

#U% 4. 7 NebulaGraph 5 A3

%

BT T E <% ORC X EIESNEI NebulaGraph F1, X FSEEMRHA, BEBRS G524,

S{SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange <nebula-exchange-3.6.1. jar_path>-c <orc_application.conf_path>

e

JAR BEBWMIRENAI: H174755F M maven BF FH,

AN

S{SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange /root/nebula-exchange/nebula-exchange/target/nebula-exchange-3.6.1.jar -c /root/nebula-exchange/
nebula-exchange/target/classes/orc_application.conf

PRI LEIR (Bl B HEZR batchSuccess. <tag_name/edge_name> , FRAIARRINAYERE, 540 batchSuccess.follow: 300 o
BIES. (Aik) JSUEEWE
FAF A LATE NebulaGraph 2 (5140 NebulaGraph Studio) FH1TEIEIEG, RIAKIEERTES . Fli:
LOOKUP ON player VIELD id(vertex);
FAPATUERSS siow sTaTs BEFAIHEIE.
#986:  (WIF) 76 NebulaGraph HE#Z5|

SANHERE, APEILIE NebulaGraph REHIEHERRS, #BEESLZ01147

A 2024598 14H
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S Parquet SR
AL —RBIRBBINAIER Exchange $E1ZE7E HDFS i Z#HY Parquet XHFEIES A NebulaGraph o
BBt
LA Al
PR
FXRBIE MacOS T5erl, UTREXIIFREERES:
- BRI
« CPU: 1.7 GHz Quad-Core Intel Core i7
- NfE: 16GB
- Spark: 2.4.7 Bk
* Hadoop: 2.9.2 A #HEPE
+ NebulaGraph : 3.6.0,
FIEz2 A
FHaSABIEZR, ARREWIALUTER:
- BE HRBITES:
- Graph fRE5H Meta ARSSHIRY IP HEBERISR M
+ %8 NebulaGraph B RAIEF BN,
- BE4iF Exchange, #15IEEMN o AIFR{ER Exchange 3.6.10
- BERE Spark.
+ TH#& NebulaGraph F8l# Schema HER, B4E Tag f Edge type MIZTR. BHEH,
« WRXMHFEE HDFS £, HEHIA Hadoop IRSBIZITIER,

© MRXAEFEEAME NebulaGraph BERENY, FEESKHSEVSRIMERE R TREX .
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#%% 1. 7£ NebulaGraph #{/# Schema

3 Parquet XFHREIEEE, LTS BT NebulaGraph F8I# Schema:

1. #yik Schema B2, NebulaGraph 89 Schema BEI TR

2R &R Bl

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. f# M NebulaGraph Console gIZ—NEI=ia] basketballplayer, FHeIE— Schema, W TFFiR.

## SUREZEE

nebula> CREATE SPACE basketballplayer \
(partition_num = 10, \
replica_factor = 1, \
vid_type = FIXED_STRING(30));

## HEAREZE)E] basketbal lplayer
nebula> USE basketballplayer

## B Tag player
nebula> CREATE TAG player(name string, age int);

## BliE Tag team
nebula> CREATE TAG team(name string);

## B3 Edge type follow
nebula> CREATE EDGE follow(degree int);

## B3 Edge type serve
nebula> CREATE EDGE serve(start_year int, end_year int);

BRER, BEENR o

A 2. 4 Parquet {1
HWIAATES:

1. 838 Parquet X LU E Schema HER,
2. $KBY Parquet X 7Z(4R 1R,

W 3. BMIECE S

4miE Exchange f5, &l target/classes/application.conf IR E Parquet HIBFIEXNEE. TARGIF, EHINXEER
parquet_application.conf o FZNECEIMAVEMIZEHIESN o

{
# Spark HAXEE
spark: {
app: {
name: NebulaGraph Exchange 3.6.1
}
driver: {
cores: 1
maxResultSize: 16
}
executor: {
memory: 16

}

cores: {
max: 16
}
}

# NebulaGraph #HXECE
nebula: {
address: {
# $87E Graph FRSAIPAAE Meta ARSSHY IP HuALFNIHO.
# MRBLERSEEH, WIZEAEES () 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

# FEEEZEERT.
space: basketballplayer
connection: {
timeout: 3000
retry: 3
}
execution: {
retry: 3
}
error: {
max: 32
output: /tmp/errors
}
rate: {
Limit: 1024
timeout: 1000
}
}

# EES
tags: [
# i&E8 Tag player HXES,
{
# 187 NebulaGraph FRENXH] Tag %#f.
name: player
type: {
# $EEBUREIR, A Parquet,
source: parquet

# EEMARSEIBS A NebulaGraph : Client 3% SST.
sink: client

}

# $8%E Parquet SIFRIERTR.

# SNRFTFAETE HDFS L, FAWNG|SIELEERMER, W hdfs://FFk, BIa0"hdfs://ip:port/xx/xx"s
# RXUTFEEAM, BING|ISIERRE, 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 HISERIEMBUIER.
# MRFBIEESME, BEXES () BH.
fields: [age,name]

# $57 NebulaGraph HEXHIEMRTT.
# fields 5 nebula.fields BIIRRFAH——3IRL,
nebula.fields: [age, name]

# HEE—DFIFER VID BR,
# vertex BEMAS Parquet XHFHPHIFERIF—E,
# B, NebulaGraph 3.6.0{XZIFFRIBREHKAEN VID,
vertex: {
field:id
# 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
}

# HtEIRIEERY, SIF INSERT. UPDATE F1 DELETE, BAIAJ INSERT,
#writeMode: INSERT

# HERPRIREMBRZ R X BB A AL, “writeMode' 79 DELETE B ZS8ERK,
#deleteEdge: false

# IBELHREA NebulaGraph HIRAREE.
batch: 256

# BIBE A NebulaGraph BIRERIEHDXE.
partition: 32
}

# i&@ Tag team HXER.
{
name: team
type: {
source: parquet
sink: client

}
path: "hdfs://192.168.11.13:9000/data/vertex_team.parquet"

-471/760 - 2023 Vesoft Inc.



11.3.4 1/ NebulaGraph Exchange

fields: [name]
nebula.fields: [name]
vertex: {

field:id
}
batch: 256
partition: 32

}

# MEFBEFNES R, BFSEFENEBEHTRN.
]
# S032h
edges: [
# &8 Edge type follow H*E5.
{
# 8% NebulaGraph FRTENXHJ Edge type ##F.
name: follow
type: {
# IEELIER, £/ Parquet,
source: parquet

# AT SEIES A NebulaGraph : Client % SST.
sink: client

}

# $57E Parquet XHFEIRRTR,

# WNRXHFHETE HOFS £, FNNG |45, B hdfs://FFk, FIgN"hdfs://ip:port/xx/xx"o
# MBHEAEEARM, NG|SR, WU file://Frk, B0 "file:///tmp/xx.csv"s
path: "hdfs://192.168.11.13:9000/data/edge_follow.parquet"

# 7€ fields BI8%E Parquet XA key &#5, HXFA value £YEHR NebulaGraph FIEERBMMEIER.
# MRFRBEESME, BEES () BH.
fields: [degree]

# $57E NebulaGraph HH7E X HIEM% .
# fields 5 nebula.fields HYIRFHAA——IIRLo
nebula.fields: [degree]

# BE—IHERRBRM BN RAR.
# vertex MEXAS Parquet XHHHFERRF—H.
# Bai, NebulaGraph 3.6.0{SZHFFRTRFELAERE VID,
source: {
field: src
# udf:{
# separator:"_"
# oldColNames: [field-0,field-1,field-2]
# newCo (Name:new-field
# }
# 79 VID IBIHEERIEIS. 40 VID Ju 12345, I@NNFIZK tagl /79 tagl 12345, FRILTLEEL.
# prefix:"tagl"
# 3t string R VID BITRREILIRE,
# policy:hash
}
target: {
field: dst
# udf:{
# separator:"_"
# oldColNames:[field-0,field-1,field-2]
# newCo (Name:new-field
# }
# 79 VID IBIMHEERIEIS. 40 VID J 12345, I@NNFIZK tagl /79 tagl 12345, FRILTLEEL.
# prefix:"tagl"
# 3t string AR VID HITIAF(LIRIE,
# policy:hash
}

# FBE—NFUER rank BUR (FD3%) o
#ranking: rank

# #tEIRIEERY, SIF INSERT. UPDATE F1 DELETE, BAIAJ INSERT,
#writeMode: INSERT

# $EEBMREA NebulaGraph HISRADEE,
batch: 256

# BIEE A NebulaGraph BIEZE0IEHDKE.
partition: 32
}

# 1&8 Edge type serve HHXfER.
{
name: serve
type: {
source: parquet
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

-472/760 - 2023 Vesoft Inc.
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}
batch: 256
partition: 32

}
]

# MIRFEAMEZL, BESEFENERBH TR,
}

#U% 4. 7 NebulaGraph 5 A3

%

BT T a <R Parquet XHEIES AEI NebulaGraph A, X FBEBIRA, BEENT G240,

S{SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange <nebula-exchange-3.6.1.jar_path> -c <parquet_application.conf_path>

e

JAR BEBWMIRENAI: H174755F M maven BF FH,

AN

S{SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange /root/nebula-exchange/nebula-exchange/target/nebula-exchange-3.6.1.jar -c /root/nebula-exchange/
nebula-exchange/target/classes/parquet_application.conf

PRI LEIR (Bl B HEZR batchSuccess. <tag_name/edge_name> , FRAIARRINAYERE, 540 batchSuccess.follow: 300 o
BIES. (Aik) JSUEEWE
FAF A LATE NebulaGraph 2 (5140 NebulaGraph Studio) FH1TEIEIEG, RIAKIEERTES . Fli:
LOOKUP ON player VIELD id(vertex);
FAPATUERSS siow sTaTs BEFAIHEIE.
#986:  (WIF) 76 NebulaGraph HE#Z5|

SANHERE, APEILIE NebulaGraph REHIEHERRS, #BEESLZ01147

A 2024598 14H
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5\ HBase %

ASA— R BIRBAINAIE A Exchange $E1F4E7E HBase LRY¥IES A NebulaGraph o
i/ S
A3TBL basketballplayer 20325 J9fl,
EATAIR, ZEIBETARIE AN HBase 1, Llplayer . team. follow #ll serve FANRIZME T FiE SflIIMIER. MUTAE M RIIBO IR,

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
PMEECE

ASURITE MacOS F5ER, U TREXNIFREERES:
 BECRAIAG

+ CPU: 1.7 GHz Quad-Core Intel Core i7

- N7E: 16GB

- Spark: 2.4.7, BN

« HBase: 2.2.7

+ NebulaGraph : 3.6.0,

FHAESNSEZR, BRRERINATES:

« BEZEEEE NebulaGraph HRBUIIFEE:

+ Graph BRZ5H0 Meta ARSSHYRY IP #uAEFRIER o

+ 8 NebulaGraph BRI ZFZ,

- BA4IF Exchange, #1EES 415 Exchange, 2RI Exchange 3.6.1,
« BE%RE Spark.

+ TH& NebulaGraph 8l Schema B8, 3E Tag #l Edge type &R, EBHFH.
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#%% 1. 7£ NebulaGraph #{/# Schema

DGR, RUTHEAE NebulaGraph A8l Schema:

1. #yik Schema B2, NebulaGraph 89 Schema BEI TR

2R &R Bl

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 F1gl2—NEZ[d] basketballplayer, FoIE—4 Schema, I FFiTo

# BIREZEE

nebula> CREATE SPACE basketballplayer \
(partition_num = 10, \
replica_factor = 1, \
vid_type = FIXED_STRING(30));

## HEAREZE)E] basketbal lplayer
nebula> USE basketballplayer

## BIiE Tag player
nebula> CREATE TAG player(name string, age int);

## B Tag team
nebula> CREATE TAG team(name string);

## B3 Edge type follow
nebula> CREATE EDGE follow(degree int);

## B3 Edge type serve
nebula> CREATE EDGE serve(start_year int, end_year int);

BRER, BEENR o

AR 2. BRI E M

#R1F Exchange [, &l target/classes/application.conf MHI&E HBase #IBFEXMNELE. EARAIA, SEHIRISHR T hbase_application.conf o, &
MEEETAIEMIREIES I o

{
# Spark #HXEE
spark: {
app: {
name: NebulaGraph Exchange 3.6.1
}
driver: {
cores: 1
maxResultSize: 16
}
cores: {
max: 16
}
}

# NebulaGraph #EXECE
nebula: {

address: {
# LUT79 NebulaGraph B9 Graph ARSSH0 Meta ARSSPA7EANZRHY IP HihtReimCl.
# NRFZ MbhE, &K "ipl:port","ip2:port","ip3:port"s
# FEMIEZBAESGES (,) B
graph:["127.0.0.1:9669"]
HEBR— Meta ARSSHIMAL,
#IREH NebulaGraph TEEHIMAEH, 0k8s, BECE Leader Metalyitiiit,
meta:["127.0.0.1:9559"]

}

# EEHKSHUFURAE NebulaGraph HBEZEZE 8B HHRINR,

user: root

pswd: nebula

# EE NebulaGraph FHREEAFUENEZERTT.

space: basketballplayer

connection: {
timeout: 3000
retry: 3

}
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execution: {
retry: 3
}
error: {
max: 32
output: /tmp/errors
}
rate: {
Limit: 1024
timeout: 1000
}
}
# SIS
tags: [
# i&8 Tag player HHEES,
# WRTBEIT rowkey REHEIER, EEE ‘rowkey”, FIKRAMITIEEE EIR5 4.

{

# NebulaGraph "R3JRZH) Tag ¥,

name: player

type: {
# IEEBIERX BT, 1RES HBase,
source: hbase
# IEEINAFREIES A NebulaGraph : Client 3% SSTo
sink: client

}

host:192.168.*.*

port:2181

table:"player"

columnFami Ly:"cf"

# 7£ fields BI8%E player RAPMIFIGHT, HIRAY value &EA NebulaGraph FIEERE.
# fields # nebula.fields BHERBEHUA——IIRL.

# MRFRBIEES DG, BEES () BH.

fields: [age,name]

nebula.fields: [age,name]

# $EERPE—FEIBHA NebulaGraph FsR VID HIFFo
# 80 rowkey fEX VID BYEIE, iEEE “rowkey”s

vertex:{
field: rowkey
# udf:{
# separator:"_"
# oldColNames: [field-0,field-1,field-2]
# newCo (Name:new-field
#

}
# 79 VID 3RINFETERIATLSR. BlA0 VID Ju 12345, @INATLR tagl /4 tagl 12345, FRILTAER.
# prefix:"tagl"
# X string 288y VID #ITRAFHALIRIE.
# policy:hash
}

# Ht@IgEAAY, T3E INSERT. UPDATE A1 DELETE. BRIAJ9 INSERT,
#writeMode: INSERT

# HERIPRE R EMIRZ S XBBIHIDMAIL, “writeMode' 9" DELETE BHZBE AR,
#deleteEdge: false

# BRE A NebulaGraph HYEKIESREK.
batch: 256

# BIEE A NebulaGraph BFEREEOIEMND K.
partition: 32

}
# 1&18 Tag team HXIER.
{

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

]
# SRR
edges: [
# i&@ Edge type follow HXER

# NebulaGraph S¥[89 Edge type &#f.
name: follow

type: {
# HEEHHRRX 0, RER HBase,
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source: hbase

# IEEINEKIBS A NebulaGraph 95,
# TEEMEFREIBS A NebulaGraph : Client 3% SSTo
sink: client

}

host:192.168.*.*
port:2181
table:"follow"
columnFamily:"cf"

# 7£ fields B8E follow RAMFIGH, EXRH value RIEA NebulaGraph HIEEEM.
# fields # nebula.fields BHIEBUF——IIEL,

# MRBEEREZ NG, BERXES () B

fields: [degree]

nebula.fields: [degree]

# 7€ source B, ¥¥ follow RPFEFIERIDMEIAREIER. THIER rowkey,
# 7 target B, JF follow RPE-FWERBHNBNSEIRR. THIEEMAS dst_player,
source: {

field:rowkey

# udf:{

# separator:"_"

# oldColNames: [field-0,field-1,field-2]
# newCo (Name:new-field

# }

# 79 VID $BIMEEMAIL. 40 VID A 12345, I@MNEIE tagl /57 tagl 12345, FRIZTLEEL.

# prefix:"tagl"
# 3} string 2889 VID H#ITAFLIRIF.
# policy:hash

}
target:{
field:dst_player
# udf:{
# separator:"_"
# oldColNames: [field-0,field-1,field-2]
# newCo(Name:new-field
# }

# 79 VID IBIHSERIEIS. 40 VID 12345, I@NNFIZK tagl /G579 tagl 12345, FRILTLEEL.

# prefix:"tagl"

# 3t string AU VID BITIREICLIRME,
# policy:hash

}

# FBE—NFUER rank BYR (FD3%) o
#ranking: rank

# #tEIRIEEAY, ©3F INSERT. UPDATE F1 DELETE, BAIAJ INSERT,
#writeMode: INSERT

# BHREA NebulaGraph BYERIESREL
batch: 256

# BIEE A NebulaGraph BIEZE0IEMD K I
partition: 32
}

# i&@ Edge type serve HXEE
{
name: serve
type: {
source: hbase
sink: client
}
host:192.168.*.*
port:2181
table:"serve"
columnFami ly:"cf"

fields: [start_year,end_year
nebula.fields: [start_year,end_year]
source: {

field: rowkey

}

target:{
field:teamid

}

# IBE—NMFUER rank BUR (FD3%) o
#ranking: rank

batch: 256
partition: 32
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9% 3. [ NebulaGraph 5 A%

%

BT T e <48 HBase #UBS A\ E NebulaGraph 1, XFSHHIYE, BERE <2,

${SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange <nebula-exchange-3.6.1. jar_path> -c <hbase_application.conf_path>

e

JAR BERWMIRENA: =175 5E M maven BFE T E,

NN

${SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange /root/nebula-exchange/nebula-exchange/target/nebula-exchange-3.6.1.jar -c /root/nebula-exchange/
nebula-exchange/target/classes/hbase_application.conf

B A ET TR [EE B FIEZR batchSuccess. <tag_name/edge_name> , HEIABLINBUERE, {540 batchSuccess. follow: 300 o
B A (A3 SR
B P AILTE NebulaGraph &A% (5130 NebulaGraph Studio) H#iTEI@IER, MINBIEREES . Fli:
LOOKUP ON player YIELD id(vertex);
BFBEUERSS s sTaTs BEHITERIE.
#9%5.  (WIFH) 7£ NebulaGraph *FE R

SNHERE, APEILIE NebulaGraph REBIEHERRS, #BEESLZ517147%

REEH: 2024598148
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5\ MySQL/PostgreSQL %

11.3.4 1/ NebulaGraph Exchange

ASTA—RBIRBAIIAIE A Exchange E7EMETE MySQL _ERY¥IES A NebulaGraph, &R F M PostgreSQL S #43EEI NebulaGraph .

ARG, ZEIBEEEF AN MySQL B A basketball BUSURES, Llplayer . team. follow #l serve FANRTFME T FIE mAAER. UTAE

i/ S
3L Ao
NRAVEEH,
mysql> desc player;
4z dmmmmsmoccmes s Ahemees dtmmmmemees Apozmmms +
|Field |Type |Null|Key|Default | Extra |
i m—— i Summa———— Fpe— e recmoemeess e +

| playerid | varchar(30) [ YES | |NULL | |
|age |int |YES| |NULL | |

[name |varchar(30)|YES | |NULL | |
i m—— i Summa———— Fpe— e recmoemeess e +

mysql> desc team;

F— P — PR P FR— S — +
| Field | Type | Null|Key | Default | Extra |
PSR TSR i S— Ao Apmommee +

| teamid | varchar(30) | YES | |NULL | |
|name |varchar(30) |[YES | |NULL | |
—— SR———— e E— Sfhocremees s +

mysql> desc follow;

[ —— R — S FA— S — P — +
|Field |Type  [Null|Key|Default|Extra |
(LSRR PSR S 4 e R S +

| src_player | varchar(30) | YES | |NULL | |
| dst_player | varchar(30) |[YES | |NULL | |
|degree |int  |YES| |NULL | |

(LSRR PSR S 4o b R S +

mysql> desc serve;

[ m—— oo i Ty o N +
|Field |Type | Null|Key |Default|Extra|
dpmmmmmmemmnes #pmccmmemoe dpmmmmes dmmmes fpmmmmmmes fhmmmmes +

| playerid |varchar(30)|YES | |NULL | |
|teamid |varchar(30) |[YES | |NULL | |

| start_year|int  |YES| |NULL | |
|end_year |int  |YES| |NULL | |

[ —— R — S S — P — +

SR

FXRBIE MacOS T5el, UTREXNIFREERES:

- BRI

« CPU: 1.7 GHz Quad-Core Intel Core i7
- A7E: 16GB

- Spark: 2.4.7, BN

+ MySQL: 8.0.23

+ NebulaGraph : 3.6.0,
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FHASNBEZR, BRRERINATES:

- B& HRBINT™ER:
- Graph AR50 Meta BRZSHIAY 1P #ERIIR O,
- 85 NebulaGraph BRI B RN,
- B&4iF Exchange, #1EESN o AIFR{ER Exchange 3.6.10
- BE%RE Spark,.
BARTHHAME Spark B9 SPARK_HOME/jars B R To

- Tf& NebulaGraph F8l# Schema HE&, B#E Tag M Edge type BIETR. BHEZ.

- BEREHFRE Hadoop BRS.

% 1. 7F NebulaGraph #{1]## Schema

PIEIE, LTS EE NebulaGraph 183 Schema:

1. #33k Schema &%, NebulaGraph H1#9 Schema BZHIN FXRFTo

2R =2 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 $eliZ2—B==(a] basketballplayer, #FBlIE—1 Schema, M TR

## BUREZRE

nebula> CREATE SPACE basketballplayer \
(partition_num = 10, \
replica_factor = 1, \
vid_type = FIXED_STRING(30));

## EFEEIZE(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);

4]

e

g, B2 o

U 2. EEE
4% Exchange &, Sl target/classes/application.conf XHFIEE MySQL $iRFEAEXMERE, ARG, SHIBISTHER A nysql_application.conf o &
MEEIHIEAIREES L o

# Spark #EXEE
spark: {
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app: {
name: NebulaGraph Exchange 3.6.1
}
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
# HE NebulaGraph PHEEEAKIENEZEEH.
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
# ST SEIES A NebulaGraph : Client % SST.
sink: client

}

host:192.168.*.*
port:3306

user:"test"

password: "123456"
database: "basketball"

# AR RIEIEIE,

# nebula-exchange_spark_2.2 AECEBIZEH. FXIFEE sentence,

# nebula-exchange_spark_2.4 #l nebula-exchange_spark_3.0 RILECEZEE, BEFHEM sentence FBIEIE,
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, BRTHEMN table FAERE. ZHBREW.
# sentence: "select * from people, player, team"

# 7€ fields BI8E player RAMFIRHT, HIWH) value RYEA NebulaGraph HFIEEEIE.
# fields #0 nebula.fields BHERBELHR——RL,

# MRFRBIEES MG, BEGES () BH.

fields: [age,name]

nebula.fields: [age,name]

# IBERPE—FIHIERA NebulaGraph Hg VID KRR

vertex: {
field:playerid
# udf:{
# separator:"_"
# oldColNames: [field-0,field-1,field-2]
# newCo(Name:new-field
# }

# 79 VID $BIMEEREISZ. 40 VID J 12345, I@MNEIE tagl [E/9 tagl 12345, FRILTLEEL.
# prefix:"tagl"

# 3¢ string ZEU VID #HITRAFILIRIE,

# policy:hash

}

# HLEIRIEAEY, S4E INSERT. UPDATE F1 DELETE. ERiAJ9 INSERT,
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#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

}
# 188 Tag team HXIER.
{

1

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

# SAIBNEE
edges: [

#
{

i&i& Edge type follow HXER

# NebulaGraph FR¥$RZHY Edge type #F.
name: follow

type: {
# IEEBIBRXX B, REA MySQL.
source: mysql

# IEEDEIES A NebulaGraph BIA T,
# IEENAFREIES A NebulaGraph : Client 3% SSTo
sink: client

}

host:192.168.*.*
port:3306

user:"test"
password:"123456"
database: "basketball"

# AR RIEEEIE,
# nebula-exchange_spark_2.2 %ECEZSH. FLZIFEE sentence,

# nebula-exchange_spark_2.4 1 nebula-exchange_spark_3.0 SJLAECEZE%, BRFHEM sentence FBTEE.

table:"basketball.follow"

# I E B AIREEE.
# nebula-exchange_spark_2.2 RZiFZEH,

# nebula-exchange_spark_2.4 #1 nebula-exchange_spark_3.0 FIMEEEZS#, BRFEEM table FAE, ZFHZREM,

# sentence: "select * from follow, serve"

# 7£ fields BI5%E follow FRAPMIFIGHS, HIRAY value &EA NebulaGraph FIEERE.

# fields # nebula.fields BHERBEHUA——IIRL.
# MRFBIEESDINGH, BEGES () BH.
fields: [degree]

nebula.fields: [degree]

# 1E source 2, JF follow RPAE—FERBMIER =R
# 1F target B, 35 follow RPE—FWERIBH B SEIER.

source: {
field: src_player
# udf:{
# separator:"_"
# oldColNames:[field-0,field-1,field-2]
# newCo (Name:new-field
#

# prefix:"tagl"

# 3 string 2BUHY VID #ITRAFHALIRIE.
# policy:hash

}

target: {
field: dst_player
# udf:{

}
# 79 VID @INEERIFILR. U0 VID 79 12345, IBANAGLE tagl 50 tagl 12345, FRILTHER.
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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

# #tEIRIEEA), ©3F INSERT. UPDATE F1 DELETE, BAIAJ INSERT,
#writeMode: INSERT

# BHRE A NebulaGraph BYERIESREL.
batch: 256

# BIBE A NebulaGraph BIEZEHIEZHDKE.
partition: 32
}

# i&@ Edge type serve HXEE
{
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
}

# IWE—DIUEA rank BIR (AIE) o
#ranking: rank

batch: 256
partition: 32

A% 3. [7] NebulaGraph S A%R

%

BT T a<R MySQL #ES AR NebulaGraph i, XFEHMIRA, BB G210,

${SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange <nebula-exchange-3.6.1. jar_path> -c <mysql_appLlication.conf_path>

e

JAR BEMMIRENA . H174755E M maven BF FH,

il

S{SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange /root/nebula-exchange/nebula-exchange/target/nebula-exchange-3.6.1.jar -c /root/nebula-exchange/
nebula-exchange/target/classes/mysql_application.conf

AP A LATEIR [BlE B HHE 2R batchSuccess. <tag_name/edge_name> , FHIARRIHEYELE. B4 batchSuccess. follow: 300 o

HR 4. (AE) RUEEEE
R A LATE NebulaGraph B (5140 NebulaGraph Studio) FHTEIEIER, RIAKIBEEEESN. Fi0:

LOOKUP ON player YIELD id(vertex);

BRPEELERGS shon sTaTs BERITEE.
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#9856 (WF) 7€ NebulaGraph HE#Z3

SABIEE, AFALTE NebulaGraph MEFREIZHERRSl. ¥HEESR =514,

RIGEH: 2024598148
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11.3.4 1/ NebulaGraph Exchange

5\ Oracle i

ASTA—RBIRBAANAIE A Exchange $1F4E7E Oracle LRY%3BS N NebulaGraph .
B
AL 5l

EARTHIFR, ZEIEEELFN Oracle 87 basketbal L BUEHEEERR, Llplayer . team. follow &l serve FANRIFME T FAIE AFIIAMNIER. UTRE
NRAVEEH,

oracle> desc player;

dpmmmmmmnmee fhmmmmas P +

[ Column | Null | Type |
Brecmmememres oo i SURSR——— +

| PLAYERID | - | VARCHAR2(30) |
NAME | - |VARCHAR2(30) |
|AGE |- |NUMBER |
Brecmmememres oo i SURSR——— +

oracle> desc team;

FH S SIS S +
| Column | Null | Type |
R S — T +
| TEAMID | - |VARCHAR2(30) |
[NAME | - |VARCHAR2(30) |
P — —  S— +

oracle> desc follow;

P — S e —— +
[Column | Null | Type |
(SR S SRR +

| SRC_PLAYER | - | VARCHAR2(30)
| DST_PLAYER | - | VARCHAR2(30)
|DEGREE |- |NUMBER |
(SR S SRR +

oracle> desc serve;

[ m—— s Sfhecmremmromer +
| Column | Null | Type |
dpmmmmmmemmnes A R +
| PLAYERID | - |VARCHAR2(30) |
| TEAMID | - |VARCHAR2(30) |
| START_YEAR| - |NUMBER |
|END_YEAR | - |NUMBER |
[ —— E— B — +
P E

AXRFIFE MacOS T5Epl, U T EEXBIFMREERER
- BEMFAIAS:
+ CPU: 1.7 GHz Quad-Core Intel Core i7
- N7E: 16GB
- Spark: 2.4.7, #HkR
+ NebulaGraph : 3.6.0,
Eilfi==ts
FHASAEIEZRT, ARREWIALUTESR:
S =r FREIITMER:
+ Graph AR50 Meta ARSSHIAY IP 0RO,
- 38%A NebulaGraph EXREI A F &R,
- BE&4RIR Exchange, #EESN o ZSRBGIFRGERA Exchange 3.6.10
- BARE Spark.
+ TH#& NebulaGraph F8I#8 Schema 8, B4E Tag fl Edge type BIETR. BHES.

- BEREHFRE Hadoop ARS.
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EEFE

nebula-exchange_spark_2.2 (NZ#FEXREW, FRIFLREN,

RIEFIR

#%% 1. £ NebulaGraph # {1/ Schema

DHEIR, RUTHEE NebulaGraph FgJ# Schema:

1. #33k Schema &%, NebulaGraph H#9 Schema BRI FXRFTo

2R E=g i
Tag player
Tag team
Edge Type follow
Edge Type serve

2. 1€ NebulaGraph $r8liZ—E==(a] basketballplayer, #F8IE— Schema, M TFFTo

## BUZEZRE

nebula> CREATE SPACE basketballplayer \
(partition_num = 10, \
replica_factor = 1, \
vid_type = FIXED_STRING(30));

## HEREZEIE basketbal lplayer
nebula> USE basketballplayer;

## BIiE Tag player
nebula> CREATE TAG player(name string, age int);

## BIiE Tag team
nebula> CREATE TAG team(name string);

## B2 Edge type follow
nebula> CREATE EDGE follow(degree int);

## BIiE Edge type serve
nebula> CREATE EDGE serve(start_year int, end_year int);

EZER, BEL o
WU 20 (EHACE I

B

name string, age int
name string

degree int

start_year int, end_year int

11.3.4 1/ NebulaGraph Exchange

4% Exchange 5, %! target/classes/application.conf X% & Oracle HUEREXNEE., EATEIF, EHIBISHRAA oracle_application.conf o

B NEETRIFRRIES R o

{
# Spark #E¥EE
spark: {
app: {
name: NebulaGraph Exchange 3.6.1
}
driver: {
cores: 1
maxResultSize: 16
}
cores: {
max: 16
}
}

# NebulaGraph #8XECE
nebula: {
address:{

# WUFA9 NebulaGraph B9 Graph ARSS#N Meta ARSSPRTEANZSHY IP iitReimOl,

# MBAZNMAE, #8XA "ipl:port","ip2:port","ip3:port"s

# RAEMIEZ BUESGES (,) o
graph:["127.0.0.1:9669"]
HEE— Meta BRSSHIMAL,

#INRIEE NebulaGraph TERERIMLET, 4Nk8s, JAECE Leader Metayituiit,

meta:["127.0.0.1:9559"]
}

# EEMWSHIURE NebulaGraph N EZEEIMNEHIEINIR,

user: root
pswd: nebula
# 1HE NebulaGraph FHREEAFIENEZERTT.

- 486/760 -
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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
}

}
# R
tags: [
{
# NebulaGraph SRz Tag %#Fo
name: player
type: {
# IEEBIBRX MBI, REBA Oracle,
source: oracle
# AN SEIES A NebulaGraph : Client % SST.
sink: client

}

url:"jdbc:oracle:thin:@host:1521:basketball"
driver: "oracle.jdbc.driver.OracleDriver"
user: "root"

password: "123456"

# FHHBEDRIZIEIE,
# nebula-exchange_spark_2.2 AECEIZEH. FXIFEE sentence,

# nebula-exchange_spark_2.4 #l nebula-exchange_spark_3.0 RILECEZEE, BEFHEM sentence FBIEZE,

table:"basketball.player"

# EIEIEEAIREEIE.
# nebula-exchange_spark_2.2 FZ#HZEH,

# nebula-exchange_spark_2.4 1 nebula-exchange_spark_3.0 SJMECEZEH, BRETHEM table FANERE. ZRHBREW.

# sentence: "select * from people, player, team"

# 7€ fields B8E player RAMFIRHT, HIWH) value RYEA NebulaGraph HFIEEEIE.

# fields # nebula.fields BHERBESHR——RL,
# MRRBIEES NI, BEGES () BH.
fields: [age,name]

nebula.fields: [age,name]

# IBERPE—FIHIER NebulaGraph Hg VID HIKIR.

vertex: {
field:playerid
# udf:{
# separator:"_"
# oldColNames: [field-0,field-1,field-2]
# newCo (Name:new-field
# }

# 79 VID $BIMEEREISZ. 40 VID 12345, I@MNEIE tagl /579 tagl 12345, FRIZTLEEL.

# prefix:"tagl"

# 3¢ string BRI VID HITRAFLIRIF,
# policy:hash

}

# #CEIRIEEAY, S3F INSERT. UPDATE F1 DELETE, BRIAJ INSERT,
#writeMode: INSERT

# HEMPRIRERIBRZ R X BB AR AL, “writeMode' 79 DELETE BHZS 8L,
#deleteEdge: false

# BHPRE A NebulaGraph HYERIESRE.
batch: 256

# BIBE A NebulaGraph BIRERIEHNDXE.
partition: 32
}
# IR Tag team X158,
{
name: team
type: {
source: oracle
sink: client

}

url:"jdbc:oracle:thin:@host:1521:db"
driver: "oracle.jdbc.driver.OracleDriver"
user: "root"

password: "123456"

table: "basketball.team"

sentence: "select teamid, name from team"

fields: [name]
nebula.fields: [name]
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vertex: {
field: teamid
}
batch: 256
partition: 32
}
]
# SRR
edges: [
# i&@ Edge type follow HXER
{
# NebulaGraph FR3JRZEY Edge type ##Fo
name: follow
type: {
# IREBHRRMHAE, 1’EA Oracle,
source: oracle
# 1EEILHUES A NebulaGraph BIA,
# AT SEIES A NebulaGraph : Client % SST.
sink: client
}
url:"jdbc:oracle:thin:@host:1521:db"
driver: "oracle.jdbc.driver.OracleDriver"
user: "root"
password: "123456"
# ARBNRIZEREIE.
# nebula-exchange_spark_2.2 AEZEBIZEM. FZFFEE sentence,
# nebula-exchange_spark_2.4 # nebula-exchange_spark_3.0 AIMERE %S, BEFEEM sentence FEIE.
table:"basketball.follow"
# BIEIEERIEIE.
# nebula-exchange_spark_2.2 AZFHZEHK.
# nebula-exchange_spark_2.4 #l nebula-exchange_spark_3.0 RILECEZSE, BEFHEM table FNEE. HZTREN.
# sentence: "select * from follow, serve"
# 72 fields B48E follow RAPMFILHE, EHIWH value RYF/ NebulaGraph PIEEREIE.
# fields # nebula.fields BHEBUF——IIEL,
# MRBEEREZNIGHF, BERXES (,) B,
fields: [degree]
nebula.fields: [degree]
# 7£ source B, ¥ follow RPE—FIERILAGERIESEBIER.
# 1E target B, 3§ follow RPE—FERIDH BN REIER.
source: {
field: src_player
# udf:{
# separator:"_"
# oldColNames: [field-0,field-1,field-2]
# newCo LName: new-field
# }
# 73 VID 3@INIEEMIRIZR. A0 VID J9 12345, 1BANAIS tagl /579 tagl_ 12345, FRILTEER.
# prefix:"tagl"
# 3¢ string BRI VID HITRRFLIRIF,
# policy:hash
}
target: {
field: dst_player
# udf:{
# separator:"_"
# oldColNames:[field-0,field-1,field-2]
# newCo (Name:new-field
# }
# 79 VID IBIHSERIEIS. BI40 VID J 12345, I@NNFIZK tagl /G579 tagl 12345, FRILTLEEL.
# prefix:"tagl"
# 3t string AR VID HITIAF(LIRIE,
# policy:hash
}
# FBE—NFUER rank BYR (FD3%) o
#ranking: rank
# #HtAIRIEERY, SFF INSERT. UPDATE F1 DELETE, 2RIAJ INSERT,
#writeMode: INSERT
# BHREA NebulaGraph BIERIESREL.
batch: 256
# BIEE A NebulaGraph BYEZE0IEHDKEK.
partition: 32
}
# i&@ Edge type serve HHXEE
{
name: serve
type: {
source: oracle
sink: client
}
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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
}

# IBE—IEA rank BIR (FJiE) o
#ranking: rank

batch: 256
partition: 32

-

9% 3. [ NebulaGraph 5 A%
BTN T & 4% Oracle 23ES A2 NebulaGraph B, X T2, BESRNT ) G521

${SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange <nebula-exchange-3.6.1. jar_path> -c <oracle_application.conf_path>

e

JAR BERWMIRENA: =175 5HE M maven BFE T E,

NN

${SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange /root/nebula-exchange/nebula-exchange/target/nebula-exchange-3.6.1.jar -c /root/nebula-exchange/
nebula-exchange/target/classes/oracle_application.conf

FAFEIEIR S B AEER batchSuccess. <tag_name/edge_name> , HRIARRINAIERE, {5140 batchSuccess. follow: 300 o
B A (A3 SR
B P AILTE NebulaGraph &A% (5130 NebulaGraph Studio) HHiTEIRIER, MINBIEREES . Fli0:
LOOKUP ON player YIELD id(vertex);
BABEUERSS s sTaTs BEHITERIR.
#9%5.  (WIH) 7E NebulaGraph *FE &%

SNHERE, APEILUTE NebulaGraph REBIEHERRS, #BEESLZ517147

REEH: 2024598148
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5\ ClickHouse %

ASTA—RGIRBASIMAIE A Exchange #&7FHE7E ClickHouse EBY#4ES N NebulaGraph o

AXRIFE MacOS T5ehl, U TREXBIFMREERER
- BRI
« CPU: 1.7 GHz Quad-Core Intel Core i7
- NfE: 16GB
* Spark: 2.4.7, Bk
+ ClickHouse: docker &fz& yandex/clickhouse-server tag: latest(2021.07.01)
+ NebulaGraph : 3.6.0,
FIEz2 A
FRSAEIEZH, BRREHINATER:
- B& HRBITES:
+ Graph fREH0 Meta BREZH98Y 1P #iHEFIIR .
+ %8 NebulaGraph B RAIEF BN,
- B&4RiF Exchange, #IEIEEN o ARfI{ER Exchange 3.6.10
- BERE Spark.

+ TH#& NebulaGraph F8l# Schema HER, B4E Tag f Edge type MIZTR. BHEH,

- 490/760 -
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11.3.4 1/ NebulaGraph Exchange

#%% 1. 7£ NebulaGraph #{/# Schema

DGR, RUTHEAE NebulaGraph A8l Schema:

1. #yik Schema B2, NebulaGraph 89 Schema BEI TR

2R &R Bl

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 F1gl2—NEZ[d] basketballplayer, FoIE—4 Schema, I FFiTo

# BIREZEE

nebula> CREATE SPACE basketballplayer \
(partition_num = 10, \
replica_factor = 1, \
vid_type = FIXED_STRING(30));

## HEAREZE)E] basketbal lplayer
nebula> USE basketballplayer

## BIiE Tag player
nebula> CREATE TAG player(name string, age int);

## B Tag team
nebula> CREATE TAG team(name string);

## B3 Edge type follow
nebula> CREATE EDGE follow(degree int);

## B3 Edge type serve
nebula> CREATE EDGE serve(start_year int, end_year int);

BEER, BEN o
YR BKECE S

#R1F Exchange [, &l target/classes/application.conf MHFI&E ClickHouse #IRFHEXNEE, EARFIF, ERIXHES
clickhouse_application.conf o FNMECEMAVIEMIRIEIES N °

{
# Spark #HXEE
spark: {
app: {
name: Nebula Exchange 3.6.1
}
driver: {
cores: 1
maxResultSize: 16
}
cores: {
max: 16
}
}

# NebulaGraph fBXECE
nebula: {
address: {
# LUT79 NebulaGraph B9 Graph ARSSH0 Meta ARSSPA7EANZRHY IP HihtReimCl.
# NRFZ MbhE, &K "ipl:port","ip2:port","ip3:port"s
# FEMHEZ BUESCES (,) FRFo
graph:["127.0.0.1:9669"]

HEBR— Meta ARSSHIMBAL,
#INRIZE NebulaGraph 7EREIFLEH, 40k8s, FEACE Leader Metafyitiit,
meta:["127.0.0.1:9559"]
}
# EEWNKSHNIRE NebulaGraph HBREZE 8B EIBINR.
user: root
pswd: nebula
# S NebulaGraph PHEEEABIENIEZEE)& T,
space: basketballplayer
connection: {
timeout: 3000
retry: 3
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}

execution: {
retry: 3

}

error: {
max: 32
output: /tmp/errors

}

rate: {
Limit: 1024
timeout: 1000

}

}
# RhEEe
tags: [
# i&@ Tag player HEES,
{
name: player
type: {
# IEEBIRRX BT, 1RBA ClickHouse,
source: clickhouse
# AT 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"

# 7€ fields BI8E player RAMFIRHF, EHIWH) value RYEA NebulaGraph FIEEEIE.
# fields # nebula.fields BHERBELHR—— R,

# MRFRBIEES NG, 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 $BIMEERAIS. 40 VID 12345, I@MNEIE tagl [EA tagl 12345, FRILTLEEL.
# prefix:"tagl"

# 3¢ string R VID HITRAFLIRIE,

# policy:hash

}

# #tEIRIEEAY, ©3F INSERT. UPDATE F1 DELETE, BAIAJ INSERT,
#writeMode: INSERT

# HERPRIREMBRZ R X BB AT AL, “writeMode' 79 DELETE BHZS 8L,
#deleteEdge: false

# BHPRE A NebulaGraph HYERIESRE.
batch: 256

# BIBEA NebulaGraph BIRERIEHNDXE.
partition: 32
}

# i&@8 Tag team HXER.
{
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
}

batch: 256
partition: 32
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# ANEHEE

edges: [
# i&8 Edge type follow fEX1ER
{

# NebulaGraph H3$[zH) Edge type %#f.
name: follow

type: {
# IEEBIERX BT, 1REH ClickHouseo
source: clickhouse

# 1EEILHIES A NebulaGraph HIA,
# FEEMARFSEIBS A NebulaGraph : Client 3% SST.
sink: client

}

# ClickHouse B9 JDBC URL
url:"jdbc:clickhouse://192.168.*.*:8123/basketbal lplayer"

user:"user"
password: "123456"

# ClickHouse X%k
numPartition:"5"

table:"follow"
sentence:"select * from follow"

# 7£ fields 28E follow RAMFIGH, EXRH value RIEA NebulaGraph HIEEEM.
# fields # nebula.fields BHEBUF——IIEL,

# MRBEEREZ NG, BERXES (,) B

fields: [degree]

nebula.fields: [degree]

# 7£ source B, ¥ follow RPE—FIERILAERIESEIER.

source: {
field:src_player
# udf:{
# separator:"_"
# oldColNames: [field-0,field-1,field-2]
# newCo LName:new-field
# }

# 79 VID @IMEERAISE. FUa0 VID 79 12345, IANAGLE tagl f58 tagl 12345, FRIZTEER.
# prefix:"tagl"

# 3t string 26889 VID H#ITIAFACIRIE.

# policy:hash

}
# 7 target B, $F follow RAPE—IEABHEH R
target: {
field:dst_player
# udf:{
# separator:"_"
# oldColNames:[field-0,field-1,field-2]
# newCo (Name:new-field
# }

# 79 VID IBIHEERIEIS. 40 VID Ju 12345, I@NNFIZ tagl [/ tagl 12345, FRILTLEEL.
# prefix:"tagl"

# 3 string FERE VID HITIAFILIRIE,

# policy:hash

}

# FBE—FUER rank BYR (FD3%) o
#ranking: rank

# #CEIRIEEAY, S3F INSERT. UPDATE F1 DELETE, BRIAJ INSERT,
#writeMode: INSERT

# BHREA NebulaGraph BYERIESREL.
batch: 256

# BIBE A NebulaGraph BYEZE0IEHDKE.
partition: 32
}

# i&@ Edge type serve HHXEE
{
name: serve
type: {
source: clickhouse
sink: client

}
url:"jdbc:clickhouse://192.168.*.*:8123/basketbal lplayer"
user:"user"
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
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}

# FBE—FUER rank BYR (FD3%) o
#ranking: rank

batch: 256
partition: 32

9% 3. [1] NebulaGraph 5 A\%dE

%

BTN T E 4% ClickHouse #i#BS A\ ZI NebulaGraph #, XFSEMHEA, BN ) 05240,

S{SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange <nebula-exchange-3.6.1. jar_path> -c <cLickhouse_application.conf_path>

e

JAR BEFWMIRENAN: =774 25&M maven BFE FE,

il

S{SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange /root/nebula-exchange/nebula-exchange/target/nebula-exchange-3.6.1.jar -c /root/nebula-exchange/

nebula-exchange/target/classes/clickhouse_application.conf
AP RILEIRENE B HEER batchSuccess. <tag_name/edge_name> , FRAIARRINAYERE, 140 batchSuccess.follow: 300 o
B4 (A1) RuEEdE
B A LATE NebulaGraph % (5140 NebulaGraph Studio) FHITEIIEG, BIAKIERTES . Fi:

LOOKUP ON player YIELD id(vertex);
BPWAIUERSS shon sTats EEFIHEE.
5. (WH) £ NebulaGraph HHEHZES

SRR, AAALITE NebulaGraph REFEIBHERRS. ¥HEBESRZ51714,

REEH: 2024598148

- 494/760 -

2023 Vesoft Inc.



5 Neodj %

ASTA—RBIRBAEIAIE R Exchange SETFHETE Neo4j BU¥KIE S AN NebulaGraph o

SEHLITE

11.3.4 1/ NebulaGraph Exchange

Exchange £/ Neo4j Driver 4.0.1 SRIL3F Neo4j #iERIEEL, MITHESHZF, BRBREREEXHHPENHIIRE (label) MXFLE

(Relationship Type) Bai#iiTHI CypheriBfl, LUK Spark 2X#¥, REHIBS LML,

Exchange 38X Neo4j $iERY R E TR A T T1E:

1. Exchange B Reader 3G ECE S exec EB53HY Cypher RETURN B AI/GEAVIEAEIEA CONT(*) , FHRITXMED, MMREEIBEEE, BIRIE Spark
PXBEIHES DD XRAREER KR

2. (AJik) WRAFECET check point_path B3R, Reader ZIREXERAMIX M. MRATLEMEIRT, Reader RIHESEA Spark NKIZAHRZEMA

IJ \O

3. 758 Spark #XE, Exchange H#) Reader 27F Cypher IBAIGERINARM skip # LIvT 1E4], M Neodj Driver HATHIT, BHEIESHEREH

Spark 3 XH,

4. Reader /5 IR BN EIEAIERL DataFrame,

ZE|tk, Exchange BISER T X Neodj #IEHISH. Z/E, HIBHHTTE N NebulaGraph HEEH,

BRI TEMR.

—match .. skip 0 limit 3 —————————>

Different partitions execute different SKIP /limit queries

Parallel execution

Write Nebula Graph in parallel

neodj server

match .. skip 3 limit 3 ————®

nebula client

AT

S basketbal

—match .. skip 6 limit 3 ——————>

DataFrame
id field1 field2
Partition 1
0 valuel value2
1 valuel value2
2 valuel value2
Partition 2
3 valuel value2
4 valuel value2
5 valuel value2
Partition 3
6 valuel value2
7 valuel value2
5 valuel value2

nebula client=——————9

nebula
server

Iplayer #HiEE R,

-495/760
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11.3.4 1/ NebulaGraph Exchange

IEACE
ASORITE MacOS F5erk, UTFEREXMIMERERES:
- FRERRIAR
- CPU: Intel(R) Xeon(R) CPU E5-2697 v3 @ 2.60GHz
- CPU tZ#k: 14
- N7E: 251GB
« Spark: EA#/lhR, 2.4.6 pre-build for Hadoop 2.7
+ Neo4j: 3.5.20 Community Edition
* NebulaGraph : 3.6.0,
AP
FHASANEUEZH, ARREBIMATER:
- BE HREBIMER:
- Graph AR50 Meta BRZSHIAY 1P #ERIIR .
- 88 NebulaGraph BRI B RN,
- B&4iF Exchange, #IEESN o ARIFR{ER Exchange 3.6.10
- BE%RE Spark,.

- Tf& NebulaGraph F8l# Schema HEE, B#% Tag M Edge type HIETR. BHEZ.

#9% 1. 7F NebulaGraph F{l/i# Schema

DGR, RUTHEIE NebulaGraph A8l Schema:

1. #aik Schema B2, NebulaGraph H89 Schema BRI T RFTo

B3 3 2 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. £/ NebulaGraph Console 8l#—1"E=i8) basketballplayer, H8I#E—" Schema, W TFFTo

## SUZEZEE

nebula> CREATE SPACE basketballplayer \
(partition_num = 10, \
replica_factor = 1, \
vid_type = FIXED_STRING(30));

## WEHREZE)E basketbal lplayer
nebula> USE basketballplayer;

## BIiE Tag player
nebula> CREATE TAG player(name string, age int);

## BliE Tag team
nebula> CREATE TAG team(name string);

## B2 Edge type follow
nebula> CREATE EDGE follow(degree int);

## B3 Edge type serve
nebula> CREATE EDGE serve(start_year int, end_year int);
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BSER, BBRIETE,
YR 2. AL B
AT RS Neodj HUEHWSHIEE, 7E Neodj BUEEF NEREMLIERS, FHER, BF Neod] HF T

IR 3. B E

#miE Exchange f&, ZE! target/classes/application.conf X IR BEHIRFHEXNILE, EARGIAR, EHIAISTER I neosj_application.conf o ZNELE
EYIFIA RIS S W0 = 15,

# Spark #EXECE
spark: {
app: {
name: NebulaGraph Exchange 3.6.1
}

driver: {
cores: 1
maxResultSize: 16

}

executor: {
memory: 16

}

cores:{
max: 16
}
}

# NebulaGraph #EXECE
nebula: {
address: {
graph:["127.0.0.1:9669"]
HER— Meta ARSSHIMBAL,
#INRITE NebulaGraph 7EREIMLEH, 40k8s, FEACE Leader Metafyitiit,
meta:["127.0.0.1:9559"]
}
user: root
pswd: nebula
space: basketballplayer

connection: {
timeout: 3000
retry: 3

}

execution: {
retry: 3
}

error: {
max: 32
output: /tmp/errors

}

rate: {
Limit: 1024
timeout: 1000
}
}

# AhEEe
tags: [

# iRB Tag player HHXfER.
{
name: player
type: {
source: neo4j
sink: client
}
server: "bolt://192.168.*.*:7687"
user: neo4j
password:neo4j
database:neo4j
exec: "match (n:player) return n.id as id, n.age as age, n.name as name"
fields: [age,name]
nebula.fields: [age,name]

vertex: {
field:id
# udf:{
# separator:"_"
# oldColNames:[field-0,field-1,field-2]
# newCo (Name:new-field
#

}
# 79 VID @INETERIFISR. U0 VID 79 12345, IBANAGLE tagl f58 tagl 12345, TRILTEER.
# prefix:"tagl"
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}
#

{

}
]

#
ed|

# 3t string 2688y VID H#ITIAFALIRIE.
# policy:hash
}

# #HEIRMERE), T$F INSERT. UPDATE # DELETE, 2AIAJ INSERT.
#writeMode: INSERT

# HEBPREREMBRZ R X EXB A AL, “writeMode' 79 DELETE  BHZB AR,
#deleteEdge: false

partition: 10
batch: 1000
check_point_path: /tmp/test

i&E Tag team HX{ER.

name: team
type: {
source: neo4j
sink: client
}
server: "bolt://192.168.*.*:7687"
user: neo4j
password:neo4j
# bolt 3 does not support ‘select database’, please do not config database
# database:neo4j
exec: "match (n:team) return n.id as id,n.name as name order by id(n)"
fields: [name]
nebula.fields: [name]
vertex: {
field:id
}
partition: 10
batch: 1000
check_point_path: /tmp/test

AIBNEIR
ges: [
# 1&E& Edge type follow HXER
{
name: follow
type: {
source: neo4j
sink: client
}
server: "bolt://192.168.*.*:7687"
user: neo4j
password:neo4j
# bolt 3 FXIFBHURRE, BNEBLIERER, 4 RULATUEBEIEER.
# database:neo4j
exec: "match (a:player)-[r:follow]->(b:player) return a.id as src, b.id as dst, r.degree as degree
fields: [degree]
nebula.fields: [degree]
source: {
field: src
# 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, FRIZTHES.
# prefix:"tagl"
# 3t string 2688y VID H#{TRAFACIRIE.
# policy:hash
}
target: {
field: dst
# udf:{
# separator:"_"
# oldColNames: [field-0,field-1,field-2]
# newCo LName:new-field
# }
# 79 VID @IMEERAISR. a0 VID 79 12345, 3BANAGLE tagl f54 tagl 12345, FRIZTEES.
# prefix:"tagl"
# 3t string 2688y VID #{TIAFALIRIE.
# policy:hash
}
#ranking: rank
# Ht2IRVEAE, TIE INSERT. UPDATE #1 DELETE. ZAIAJ INSERT.
#uriteMode: INSERT
partition: 10
batch: 1000
check_point_path: /tmp/test
}
#
{

i%&E Edge type serve HX{E2

name: serve
type: {
source: neo4j
sink: client
}
server: "bolt://192.168.*.*:7687"
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user: neo4j
password:neo4j
exec: "match (a:player)-[r:serve]->(b:team) return a.id as src, b.id as dst, r.start_year as start_year, r.end_year as end_year order by id(r)"
fields: [start_year,end_year
nebula.fields: [start_year,end_year]
source: {
field: src
}
target: {
field: dst
}
partition: 10
batch: 1000
check_point_path: /tmp/test
}
]
}

exec FieE 58

TEACHE tags.exec HE edges.exec SHEY, FEIEAT Cypher BiffiEAl, NTRIIBRETWERHIF—N, HEATHLEESANELRLKE, BIENE
Cypher EifJiEAIHANN ORDER BY F4I, [ERY, ATRSHESANE, RIFENERIINEEFEAHIFNEL. WRKERS, AABAILUMRERIA
B, EFAENREEATHR, LIRSHE. MRANHIFHAEMNE, BRAIMRERSXRN D #1THF, HER partition REA—TR
2/\WE, FE Neodj HFIES,

WiEA: f5FH ORDER BY FAIRIERKEUR S NAVETE],

59, Exchange BEEARR Spark 3 XHITAIR skip F LIMIT B Cypher iB4), FRUATE tags.exec Fl edges.exec X RZHY Cypher iIBEFRREESRE skip #
LINIT FHlo

tags.vertex 2 edges.vertex EC & it BH

NebulaGraph 82 RFLAR SR ID (EAM—ER, MRTBEFENIERZERPIEIE. AL, RIDEED Neodj BI(EIES NebulaGraph
B9 ID, MXNEMEETE Neod] PRBEEN, MESHEE ID, SMMMHHIEERERE—FZ%FA NebulaGraph ff, HENNSWESE, AT
RS NZERIH KT NebulaGraph HE#IE, SARFHEIEH TEERIERE Neod) FERHTHIEIE.

check_point_path EZE& i RH

MRBATRSREIIRE, BREIERL, EMRMSREZE, PIEERRIZNERE, FIENFEERMEERNIPREE, BT, FEEEE partition
HBRE.

YR 4; 17 NebulaGraph S A%#E

BT TS XXHEIES NS NebulaGraph R, XFSEHIIHA, ESH o

S{SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange <nebula-exchange-3.6.1.jar_path> -c <neo4j_application.conf_path>

e

JAR B 5 FMMIREN A : &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-3.6.1.jar -c /root/nebula-exchange/
nebula-exchange/target/classes/neo4j _application.conf

PRI IR RS BH$$ER batchSuccess. <tag_name/edge_name> , HEIARINAYERE, 540 batchSuccess. follow: 300 o
s (k) JSIEETE
B EILUTE NebulaGraph A (540 NebulaGraph Studio) H#fTEIRIER, HIAIERETESEAN. Fli0:
LOOKUP ON player YIELD id(vertex);
BRI UERGS EEFRITEIR.
#U6: (WH) 7E NebulaGraph " HEHERS|

SANHERE, APELIE NebulaGraph REHOIEHERRS], #EESL o
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REEH: 2024698140

- 500/760 - 2023 Vesoft Inc.



11.3.4 1/ NebulaGraph Exchange

S A Hive £

ASTA— R BIRBAINAIE A Exchange $1FAETE Hive EBY%ES A NebulaGraph .
Sitpte

A3TBL basketballplayer 20325 J9fl,

TEATRGIR, ZEIBEEEEN Hive HZ A basketbal L B9¥HBEER, LA player  team. follow F serve NREFME T FIE RMMMES. U TFTAZD
KAV,

scala> spark.sql("describe basketball.player").show

4z dpmmmmm A +
|col_name|data_type|comment|
—— frecmmemes Sfcmeeres +

|playerid| string| null|
| age| bigint| null|

| name| string| null|
—— frecmmemes Sfcmeeres +

scala> spark.sql("describe basketball.team").show

P — S — P — +
| col_name|data_type|comment|
(PSR e Arcmmee +

| teamid| string| null|
| name| string| null|
i m—— e e +

scala> spark.sql("describe basketball.follow").show

P — S — P — +
| col_name|data_type|comment|
(PSR e Arcmmee +

|src_player| string| null|
|dst_player| string| null|
| degree| bigint| null|
(PSR e Arcmmee +

scala> spark.sql("describe basketball.serve").show

i m—— e e +
| col_name|data_type|comment]|
4z dmmmommos Apmmmms +

| playerid| string| null|
| teamid| string| null|
|start_year| bigint| null|
| end_year| bigint| null|
P — S — P — +

BE: Hive BYEIESEE! bigint 5 NebulaGraph B9 int 35,
SFHACE

ASORBITE MacOS T5erl, UTFREXIFRERERES:

- BRI

« CPU: 1.7 GHz Quad-Core Intel Core i7

- A7E: 16GB

- Spark: 2.4.7, BHR

+ Hive: 2.3.7, Hive Metastore #{#&F MySQL 8.0.22

+ NebulaGraph : 3.6.0,
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AP
FASABIEZRT, AREEMIAUTER:
- B& HREI™MEE:
- Graph BRZ5#0 Meta ARZSHIAY IP st O,
- 85 NebulaGraph BRI B RN,
- B&4iF Exchange, #1EESN o AIFR{ER Exchange 3.6.10
- BE%RE Spark,.
- Tf& NebulaGraph F8l# Schema HE8, B#% Tag M Edge type BIETR. BHEZ.

- B£B50 Hive Metastore #EE (R4 MySQL) »

A% 1. 7£ NebulaGraph & Schema

DEIE, RUTHEIE NebulaGraph A8l Schema:

1. #aik Schema B2, NebulaGraph H89 Schema BEI TR

BHR 2 Bl

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 el —E==(a] basketballplayer, #FB8IE—1 Schema, W TFFTo

## SUZEZEE

nebula> CREATE SPACE basketballplayer \
(partition_num = 10, \
replica_factor = 1, \
vid_type = FIXED_STRING(30));

## HEIREZE)E basketbal lplayer
nebula> USE basketballplayer;

## BIiE Tag player
nebula> CREATE TAG player(name string, age int);

## BliE Tag team
nebula> CREATE TAG team(name string);

## B Edge type follow
nebula> CREATE EDGE follow(degree int);

## B3 Edge type serve
nebula> CREATE EDGE serve(start_year int, end_year int);

BEER, BEEN o
A9 2. {#f Spark SQL i\ Hive SQL i&]
B5h spark-shell i’ fg, ORIBITULTIE4G, A Spark BEIREX Hive HRAYEUE,

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 /938 basketball.player FRIRHHILER,

[ESE T +
| playerid| age| name|
I — | 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—

H9

3:

b

----- e

I RAC & S

11.3.4 1/ NebulaGraph Exchange

YmiE Exchange f&, &l target/classes/application.conf XHFIZE Hive #HiIBFHEXNEE. FEARGIF, EHIBISIHER I hive_application.conf o F
BEEAFMIRARIES I =0,

{
#

Spark fAXAECE

spark: {

#

app: {
name: NebulaGraph Exchange 3.6.1
}
driver: {
cores: 1
maxResultSize: 16
}
cores: {
max: 16
}
}

IR Spark # Hive BRBEFEFFIER, FREREER Hive HWBH, TNIERXLLAE,

#hive: {

o3 o B

#}

#

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 18 *ECiE

nebula: {

}
#

address: {
# LUFA NebulaGraph B9 Graph ARSHNFAE Meta ARSATIEANEEH IP HbitRiwmOl,
# MNBFZ NI, KA "ipl:port","ip2:port","ip3:port"s
# FEMAEZ BINERSGES (,) R
graph:["127.0.0.1:9669"]
#HEBE— Meta ARSSHYMBAE,
H#ANRIEH NebulaGraph TEEHIMES, 20k8s, EEZE Leader MetamJithit,
meta:["127.0.0.1:9559"]

}
# EEMKSHIAE NebulaGraph HERZEZREHEEIENR.
user: root
pswd: nebula
# HHE NebulaGraph PHEEE AKIENEZ(EEH.
space: basketballplayer
connection: {
timeout: 3000
retry: 3
}
execution: {
retry: 3
}
error: {
max: 32
output: /tmp/errors
}
rate: {
Limit: 1024
timeout: 1000
}

B

tags: [

# i&8 Tag player HHEES,
{
# NebulaGraph SRz Tag %#Fo
name: player
type: {
# IEEBIBRX BT, IREBA hive
source: hive
# AT SSIES A NebulaGraph : Client % SST.
sink: client

}

# IREIREURIERE basketball i player REIER SQL BA
exec: "select playerid, age, name from basketball.player"

# 7£ fields 2H8E player RAMFIGH, EXRH value RIEA NebulaGraph HIEEEM.
# fields # nebula.fields BHIEBUF——IIEL,

# MRBEEREZNIGHF, BERXES () B,

fields: [age,name]

nebula.fields: [age,name]

# IRERPE—FIHIER NebulaGraph g3 VID HIRIR.
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vertex:{
field:playerid
# 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

}

# #tEIRIEEA), ©3F INSERT. UPDATE F1 DELETE, BAIAJ INSERT,
#writeMode: INSERT

# HERPRIRERBRZ R X BB A AL, “writeMode' 79 DELETE  BHZS 8L,
#deleteEdge: false

# BHPRE A NebulaGraph HYRAZIESRE.
batch: 256

# BIBEE A NebulaGraph BIRERIEHNDXE.
partition: 32
}
# IR Tag team HEXE8.
{
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

# SIRH IR
edges: [
# i&8 Edge type follow fEX1ER
{
# NebulaGraph HR3JRZHY Edge type $ffRo
name: follow

type: {
# EEBUHRRIE, 1RER hive

source: hive

# 1EEILHIES A NebulaGraph BIA,
# EEMARFSEIBS A NebulaGraph : Client 3% SST.
sink: client

}
# QB IREIERE basketball B follow REUEH SQL B,

exec: "select src_player, dst_player, degree from basketball.follow"

# 7£ fields B8E follow KRAFAMFILH, EXFH value RYEA NebulaGraph HIEEEM.
# fields # nebula.fields BHERBUR——IIR,

# MRFEBIEES MR, ARGES () BH.

fields: [degree]

nebula.fields: [degree]

# 1E source B, 35 follow RPE—FWERBMIEIASEIRR.
# 1£ target B, ¥ follow RPE—FIERILMEMREIER.

source: {
field: src_player
# udf:{
# separator:"_"
# oldColNames: [field-0,field-1,field-2]
# newCo LName:new-field
#

}
# 79 VID @IMEERAISR. a0 VID 79 12345, 3BANAGLE tagl f54 tagl 12345, FRIZTEER.
# prefix:"tagl"
# 3t string 2688y VID #{TRAFACLIRIE.
# policy:hash

}
target: {
field: dst_player
# 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
}

# IWE—DIUEA rank BIR (AI%) o
#ranking: rank

# #HEIR(ERY, @4F INSERT. UPDATE #1 DELETE, ZAIAJ9 INSERT,
#writeMode: INSERT

# BHREA NebulaGraph BIRAIKIESRH.
batch: 256

# BIES A NebulaGraph BTEREOIEMND K.
partition: 32

}

# 1818 Edge type serve HX{ER
{
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
}

# IBE—TIEA rank BIR (FIiE) o
#ranking: rank

batch: 256
partition: 32

-

9% 4. 7] NebulaGraph 5 A%
BT T 2L%E Hive #B3ES N\ EI NebulaGraph 1, XFBEMIRA, BERS <21,

${SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange <nebula-exchange-3.6.1. jar_path> -c <hive_application.conf_path> -h

e

JAR BERWMIRENA: =175 55E M maven BFE T E,

NN

${SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange /root/nebula-exchange/nebula-exchange/target/nebula-exchange-3.6.1.jar -c /root/nebula-exchange/
nebula-exchange/target/classes/hive_application.conf -h

FP A EIR S B AEER batchSuccess. <tag_name/edge_name> , FRIARRINAIERE, {5140 batchSuccess. follow: 300 o
HIs:  (W3k) WIEER
FP A LATE NebulaGraph ZF % (5140 NebulaGraph Studio) FHITEIEIEG, RIAKIERTES . Flu:
LOOKUP ON player YIELD id(vertex);
BABEUERSS s sTaTs BEHITERIR.
#9% 6. (WFH) 7£ NebulaGraph *E 7|

SNHERE, APEILTE NebulaGraph REHEIEHERRS, #HEESLZ517147

REEH: 2024598148
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5\ MaxCompute %

A A—N RIS BESNAIE A Exchange & 77E7E MaxCompute ERY¥UES A NebulaGraph .

AXRIFE MacOS T5ehl, U TREXBIFMREERER
- BEMFAIAS:
« CPU: 1.7 GHz Quad-Core Intel Core i7
- A7E: 16GB
* Spark: 2.4.7, Bk
+ MaxCompute: FIE=EHHRZS
+ NebulaGraph : 3.6.0,
Cllfie= s
FRSAEIEZH, BRREHINATER:
- B& FIREIITMER -
+ Graph fREH0 Meta BREZH98Y 1P #iHEFIIR .
+ %8 NebulaGraph B RAIEF BN,
- B&4RiF Exchange, #IEIEEN o ARfI{ER Exchange 3.6.10
- BERE Spark.

+ TH#& NebulaGraph F8l# Schema HER, B4E Tag f Edge type MIZTR. BHEH,
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#%% 1. 7£ NebulaGraph #{/# Schema

DGR, RUTHEAE NebulaGraph A8l Schema:

1. #yik Schema B2, NebulaGraph 89 Schema BEI TR

2R &R Bl

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 F1gl2—NEZ[d] basketballplayer, FoIE—4 Schema, I FFiTo

# BIREZEE

nebula> CREATE SPACE basketballplayer \
(partition_num = 10, \
replica_factor = 1, \
vid_type = FIXED_STRING(30));

## HEAREZE)E] basketbal lplayer
nebula> USE basketballplayer

## BIiE Tag player
nebula> CREATE TAG player(name string, age int);

## B Tag team
nebula> CREATE TAG team(name string);

## B3 Edge type follow
nebula> CREATE EDGE follow(degree int);

## B3 Edge type serve
nebula> CREATE EDGE serve(start_year int, end_year int);

BRER, BEENR o

AR 2. BRI E M

4miE Exchange f&, &% target/classes/application.conf XHFI&E MaxCompute #IBRRIEXNEE. TEARAIF, EFINXHEER
maxcompute_application.conf o ZNECEINAVIFMIRETIES N °

{
# Spark #HXEE
spark: {
app: {
name: NebulaGraph Exchange 3.6.1
}
driver: {
cores: 1
maxResultSize: 16
}
cores: {
max: 16
}
}

# NebulaGraph #BXECE
nebula: {

address: {
# LUT79 NebulaGraph B9 Graph ARSSH0 Meta ARSSPA7EANZRHY IP HihtReimCl.
# NRFZ MbhE, &K "ipl:port","ip2:port","ip3:port"s
# FEMIEZBAESGES (,) B
graph:["127.0.0.1:9669"]
HEBR— Meta ARSSHIMAL,
#IREH NebulaGraph TEEHIMAEH, 0k8s, BECE Leader Metalyitiiit,
meta:["127.0.0.1:9559"]

}

# EEHKSHUFURAE NebulaGraph HBEZEZE 8B HHRINR,

user: root

pswd: nebula

# EE NebulaGraph FHREEAFUENEZERTT.

space: basketballplayer

connection: {
timeout: 3000
retry: 3

}
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}

execution: {
retry: 3
}
error: {
max: 32
output: /tmp/errors
}
rate: {
Limit: 1024
timeout: 1000
}

# WIS
tags: [

# i&@ Tag player #HXER
{
name: player
type: {
# IEEBIBRXX B, REA MaxCompute,
source: maxcompute
# EEMARFSEIBS 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, ZECERI%E.
partitionSpec:"dt="partitionl'"

# MaxCompute B9 Spark ZEHESFTEIREX MaxCompute HUIBBMERMNDXE. BIAAL, ZEEAE.

numPartitions:100

# 1BHAR SQL BARMREF LS table BYEIRRE), ZERB%.
sentence:"select id, name, age, playerid from player where id < 10"

# 7£ fields BH8E player RAMFIGH, EXRHY value RIEA NebulaGraph HIEEEM.

# fields # nebula.fields BHEBUF——IIEL,
# MRFBEIEES IR, BEGES () BH.
fields: [name, age]

nebula.fields: [name, age]

# IRERPE—FIHIER NebulaGraph A3 VID HRIR.

vertex:{
field: playerid
# udf:{
# separator:"_"
# oldColNames: [field-0,field-1,field-2]
# newCo LName:new-field
#

# prefix:"tagl"

# 3t string 2688y VID H#{TRAFACIRIE.
# policy:hash

}

# HLEIRMEREL, T$E INSERT. UPDATE #1 DELETE, 2AIAJ INSERT.
#writeMode: INSERT

# HEBPREREMBRZ R X BB A AL, “writeMode' 79 DELETE  BHZS 8 AR,
#deleteEdge: false

# BB A NebulaGraph BYIESEEK.
batch: 256

# BIBE A NebulaGraph BIEEBIEMNS K.
partition: 32
}

# IR Tag team X158,
{
name: team
type: {
source: maxcompute
sink: client
}
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

}
# 59 VID IRINFSERIRILR. FUS0 VID 79 12345, 3BANAISR tagl /50 tagl 12345, TRILTEEL.
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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
}
]

# SIEHEIE
edges: [
# i&8 Edge type follow fAX1ER
{
# NebulaGraph HR3JRZHY Edge type %#fRo
name: follow

type:{
# IEERIBRX &I, 1&EF MaxCompute,
SOUI"CEIH’IZXCOITIPUte

# 1EEILHUES A NebulaGraph HIA,
# EEMARF S EIBS A NebulaGraph : Client 3% SST.
sink:client

}

# MaxCompute BYER%
table:follow

# 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'"

# EHR SQL IBAFHIREM LR table WEHER, ZEBAL,
sentence:"select * from follow"

# 7£ fields BI8E follow RAMFIRHF, HIWH) value RYEA NebulaGraph HFIEEEIE.
# fields # nebula.fields BHERBELHR—— R,

# MRRBIEES NI, BEES () BH.

fields: [degree]

nebula.fields: [degree]

# 72 source B, 3F follow RPEFIEANBEIRSEIBR.

source: {
field: src_player
# 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

}
# 1F target B, 35 follow RPE—FERIBN B SEIER.
target:{
field: dst_player
# udf:{
# separator:"_"
# oldColNames:[field-0,field-1,field-2]
# newCo (Name:new-field
#

}
# 79 VID IBINFETERIATLSR. A0 VID Ju 12345, @INATLR tagl /54 tagl 12345, FRILTAER.
# prefix:"tagl"
# 3 string 288y VID #ITRAFHALIRIE.
# policy:hash
}

# IWE—DIUEA rank BIR (AI%) o
#ranking: rank

# HEBIRIESRE, @IF INSERT. UPDATE #1 DELETE, ERIAF INSERT.
#writeMode: INSERT

# BUBSA NebulaGraph BYRZEIRAISDEE.
partition:10

# BHREA NebulaGraph BIERIESREL.
batch:10
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}
# &8 Edge type serve H¥SE
{
name: serve
type:{
source:maxcompute
sink:client
}

table:serve
project:project
odpsUrL:"http://service.cn-hangzhou.maxcompute.aliyun.com/ap
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
}

# FBE—NFUER rank BYR (FD3%) o
#ranking: rank

partition:10
batch:10

A9 3. [f] NebulaGraph §:\%0#E
BT TS MaxCompute #3ES AF NebulaGraph 1, XFS¥MHA, BHER S Go 24,

S{SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange <nebula-exchange-3.6.1. jar_path> -c <maxcompute_application.conf_path>

e

JAR BEFWMIKENAN: =774 25 &M maven BFE FE,

il

S{SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange /root/nebula-exchange/nebula-exchange/target/nebula-exchange-3.6.1.jar -c /root/nebula-exchange/
nebula-exchange/target/classes/maxcompute_application.conf

AP A LEIREE B 2R batchSuccess. <tag_name/edge_name> , FRIARRINRIERE, 1540 batchSuccess. follow: 300 o
SR 4. (FE) GO IERER
B A LATE NebulaGraph % (5140 NebulaGraph Studio) FHITEIIEG, BIAKIERETES . Fl:
LOOKUP ON player YIELD id(vertex);
BABEUERSS shon sTaTs BEHITEIR.
5. (W) 7 NebulaGraph HHEEZET]

SA#IRE, AP TEILIE NebulaGraph FEMEIBHERRS, FHEESL =514,

REEH: 2024598148
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S\ Pulsar %

AR5 i BRI E A Exchange $E1FAE7E Pulsar LRYEIES A NebulaGraph .
PREERD &

ASCRBITE MacOS F5erl, UTFRBXNIFEREER:

- BRI

« CPU: 1.7 GHz Quad-Core Intel Core i7

- N7F: 16GB

+ Spark: 2.4.7, kR

+ NebulaGraph : 3.6.0,

FIE G
FASAEIEZRT, BRBEEHIALUTER:
- B& HRBINTER:
« Graph AR50 Meta BRESH98Y 1P #LEFIIR .
+ %8 NebulaGraph B REIAHF 2N,
- B&YRIE Exchange, #EESN o ZRHBIFR{ERA Exchange 3.6.10
- B&%E Spark.
+ 7% NebulaGraph 8% Schema #9158, B#E Tag 1 Edge type HETR. BHEZ,
+ BEEREHFFE Pulsar RS,
ERHEI
« B\ Pulsar #iERT R #F Client tR3(, BIB#K tags. type.sink F edges. type.sink BIEH client o

* S Pulsar ##E8415701E A Exchange 3.4.0 i, ZhRAIEIN T HSNBENEE, FIFRALIESN. BEM Exchange 3.0.0. 3.3.0. 3.5.0
s,
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#%% 1. 7£ NebulaGraph #{/# Schema

DGR, RUTHEAE NebulaGraph A8l Schema:

1. #yik Schema B2, NebulaGraph 89 Schema BEI TR

2R &R Bl

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 F1gl2—NEZ[d] basketballplayer, FoIE—4 Schema, I FFiTo

# BIREZEE

nebula> CREATE SPACE basketballplayer \
(partition_num = 10, \
replica_factor = 1, \
vid_type = FIXED_STRING(30));

## HEAREZE)E] basketbal lplayer
nebula> USE basketballplayer

## BIiE Tag player
nebula> CREATE TAG player(name string, age int);

## B Tag team
nebula> CREATE TAG team(name string);

## B3 Edge type follow
nebula> CREATE EDGE follow(degree int);

## B3 Edge type serve
nebula> CREATE EDGE serve(start_year int, end_year int);

BRER, BEENR o

AR 2. BRI E M

#R1F Exchange f&, £l target/classes/application.conf MHFI&E Pulsar BIEFEXMELE. EARGIF, SEFIRISCHR A pulsar_application.conf o
FA BB ERIES I o

{
# Spark #HXEE
spark: {
app: {
name: NebulaGraph Exchange 3.6.1
}
driver: {
cores: 1
maxResultSize: 16
}
cores: {
max: 16
}
}

# NebulaGraph #EXECE
nebula: {

address: {
# LUT79 NebulaGraph B9 Graph ARSSH0 Meta ARSSPA7EANZRHY IP HihtReimCl.
# NRFZ MbhE, &K "ipl:port","ip2:port","ip3:port"s
# FEMIEZBAESGES (,) B
graph:["127.0.0.1:9669"]
HEBR— Meta ARSSHIMAL,
#IREH NebulaGraph TEEHIMAEH, 0k8s, BECE Leader Metalyitiiit,
meta:["127.0.0.1:9559"]

}

# EEHKSHUFURAE NebulaGraph HBEZEZE 8B HHRINR,

user: root

pswd: nebula

# EE NebulaGraph FHREEAFUENEZERTT.

space: basketballplayer

connection: {
timeout: 3000
retry: 3

}
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}

execution: {
retry: 3
}
error: {
max: 32
output: /tmp/errors
}
rate: {
Limit: 1024
timeout: 1000
}

# WIS
tags: [

1

# i&8 Tag player HHEES,
{
# NebulaGraph H$RzEY Tag ##Fo
name: player
type: {
# IEEBIBRX M8, 1REBA Pulsar,
source: pulsar
# IEEMAHEIESA NebulaGraph . H3%#¥ Client.
sink: client
}
# Pulsar ARZS3RME.
service: "pulsar://127.0.0.1:6650"
# & pulsar B9 admin.urle
admin: "http://127.0.0.1:8081"
# Pulsar BOIED, AJLLM topic. topics F topicsPattern EE—PN#HITECE,
options: {
topics: "topicl,topic2"
}

# 7€ fields B8E player RAMFIRHF, HIWH) value RYEA NebulaGraph FIEEEIE.

# fields # nebula.fields BHERBELHR—— L,
# MRFRBIEES NI, BEGES () BH.
fields: [age,name]

nebula.fields: [age,name]

# IBERPE—FIHIER NebulaGraph Hg VID HIRIR.

vertex:{
field:playerid
# 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

}

# #tEIRIEEAY, S3F INSERT. UPDATE F1 DELETE, BAIAJ INSERT,
#writeMode: INSERT

# HERPRIREMBRZ R K BB A AL, “writeMode' 79 DELETE  BHZS 8L,
#deleteEdge: false

# BHPRE A NebulaGraph HYERIESRE.
batch: 10

# BIBEE A NebulaGraph BIREAIEHNDXE.
partition: 10

# ZEUHBRER. B B
interval.seconds: 10

}
# 188 Tag team HHXIER.
{

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
interval.seconds: 10

# AMEH IR
edges: [

# & Edge type follow %158
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{
# NebulaGraph FIJzBY Edge type &,
name: follow

type: {
# IEEBHRRMHAE, 1’EA Pulsar,
source: pulsar

# 1EEILHUES A NebulaGraph BIA,
# IEEMAHEIES A NebulaGraph . H3%#¥ Client.
sink: client

}

# Pulsar ARS388HbAE.

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"
}

# 1£ fields BI5%E follow RHFMFILH, HMWA value R NebulaGraph HIEEREM.

# fields # nebula.fields BHERBHUA——IIRL.
# MRFRBIEES DG, BEES () BH.
fields: [degree]

nebula.fields: [degree]

# 1E source 2, $F follow RPE—FERDAELR R EIER.
# 7 target 2, 3F follow RPE—FERIBN BN SEIER.
source: {

field:src_player

# udf:{

# separator:"_"

# oldColNames:[field-0,field-1,field-2]
# newCo (Name:new-field

#

# prefix:"tagl"
# 3 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 $BIMEEMIAISZ. A0 VID 12345, 1@INFIS tagl [EH tagl 12345, FRIZTLEER.

# 59 VID IRINFSERIRILR. IS0 VID 79 12345, 3BANAILR tagl /A0 tagl 12345, TRILTEEL.

# prefix:"tagl"

# 3t string 2688 VID H#ITIAFACIRIE.
# policy:hash

}

# IEE—DIUER rank BIR (FIiE) o

#ranking: rank

# Ht@IgMEAAY, T3E INSERT. UPDATE A1 DELETE. BAIAJ9 INSERT,
#writeMode: INSERT

# B#tRE A NebulaGraph BYEIESEEK.
batch: 10

# BIBE A NebulaGraph BIEEIEMNS K.
partition: 10

# IRBUHBRENR. 2L o
interval.seconds: 10

}
# 1818 Edge type serve HX{ER
{
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"
}

fields: [start_year,end_year]
nebula.fields: [start_year,end_year]
source: {

field:playerid

}

target:{
field:teamid

}
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# IBE—MIEA rank BIR (FIiE) o
#ranking: rank

batch: 10
partition: 10
interval.seconds: 10

S 3. [7] NebulaGraph S A%
BITIF &< Pulsar #3ES A\ EI NebulaGraph 1, RFSEMEE, BFBRS T2,

=2

S{SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange <nebula-exchange-3.6.1. jar_path> -c <pulsar_application.conf_path>

e

JAR BEFWMIRENAN: =774 25&M maven BFE FE,

il

S{SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange /root/nebula-exchange/nebula-exchange/target/nebula-exchange-3.6.1.jar -c /root/nebula-exchange/
nebula-exchange/target/classes/pulsar_application.conf

AP RILEIRENE B HEER batchSuccess. <tag_name/edge_name> , FRAIARRINAYERE, 140 batchSuccess.follow: 300 o

HIR 4. (%) BIEEUR
B A LATE NebulaGraph % (5140 NebulaGraph Studio) FHITEIIEG, BIAKIERTES . Fi:
LOOKUP ON player YIELD id(vertex);
BRI LUERSS s sTaTs BESITERIR.
5. (W) 7£ NebulaGraph FE# &5

SRR, AAALITE NebulaGraph REFEIBHERRS. ¥HEBESRZ51714,

REEH: 2024598148
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S Kafka %

AR5 iR BRANMAIE A Exchange 1174E7E Kafka EBY#KEBS AN NebulaGraph o

g.npatibility

S\ Kafka $03EBYIE (R Exchange 3.5.0/3.3.0/3.0.0 hj4so 3.4.0 ARASIEIN T S ANHUIBMER, FRIFRIEIBES N

AL
ASGRBITE MacOS T5E6%, UTEBEXMIFRREER:
- BRI
+ CPU: 1.7 GHz Quad-Core Intel Core i7
- W7F: 16GB
- Spark: 2.4.7, #HkR
+ NebulaGraph : 3.6.0,
Ellfie s
FaSNEUEZE, APRERIAUTER:
- B& HIRERMTMER:
- Graph ARZ5#0 Meta ARZSHIAY IP N O,
- 88 NebulaGraph B REI B RN,
- B&4RIF Exchange, #EESN o ZSRfIFRGER Exchange 3.6.10

- B&%RE Spark,.

« LN JAR BEE T HHAMETE Spark B SPARK_HOME/jars BR T :

+ TH& NebulaGraph F8l# Schema HER, B4E Tag A Edge type MIETR. BHES,
- BEREHFE Kafka BRS3.
FEVSE ST
« S\ Kafka BRI 2 52#F Client 181, BIZEK tags. type.sink F0 edges. type.sink BIEA client o

- §\ Kafka #4E841570/E M Exchange 3.4.0 i, ZARAIEINT WESNBIBENERE, FFPRAHIES N BEM Exchange 3.0.0. 3.3.0. 3.5.0
7o
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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

#11. 7 NebulaGraph | Schema

DGR, RUTHEAE NebulaGraph A8l Schema:

1. #yik Schema B2, NebulaGraph 89 Schema BEI TR

B 2
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. 7£ NebulaGraph F1gl2—NEZ[d] basketballplayer, FoIE—4 Schema, I FFiTo

# BIREZEE

nebula> CREATE SPACE basketballplayer \
(partition_num = 10, \
replica_factor = 1, \
vid_type = FIXED_STRING(30));

## HEAREZE)E] basketbal lplayer
nebula> USE basketballplayer;

## BIiE Tag player
nebula> CREATE TAG player(name string, age int);

## B Tag team
nebula> CREATE TAG team(name string);

## B3 Edge type follow
nebula> CREATE EDGE follow(degree int);

## B3 Edge type serve
nebula> CREATE EDGE serve(start_year int, end_year int);

BSER, BBRIETE,

WP 2. EHRACE S

11.3.4 1/ NebulaGraph Exchange

#71F Exchange [, &l target/classes/application.conf MK E Kafka #IBFMHEXELE. EARGIF, SHIRISHFR T kafka_application.conf o &

MNMCEBHF R EIES LI,

e

S\ Kafka $UBE, —MECE X REERIE— Tag o Edge type. WIREZ 1 Tag 3k Edge type, BEOIEZMEEENH,

{
# Spark #EXECE
spark: {
app: {
name: NebulaGraph Exchange 3.6.1
}
driver: {
cores: 1
maxResultSize: 16
}
cores: {
max: 16
}
}

# NebulaGraph 18XECE
nebula: {
address: {

# LUF/9 NebulaGraph 9 Graph ARZSHN Meta BRSSPR7EANZSHY IP HhhbReimCl.

# MNBRAZ NI, KA "ipl:port","ip2:port","ip3:port"s

# FEMIEZ BUEGES (,) B
graph:["127.0.0.1:9669"]
#HEE— Meta BRSSHOMIE,

H#ANRIEH NebulaGraph TEEHIMAES, 20k8s, EEZE Leader MetadJithit,

meta:["127.0.0.1:9559"]
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# EERWSXIIAE NebulaGraph HERZEIZEEMEHIENR.
user: root
pswd: nebula
# 1BE NebulaGraph FHREEAUENEZERT.
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: {
# IEEBIERX B, 1REN Kafkao
source: kafka
# IEEMFHNFEIES A NebulaGraph . 23745 Client,
sink: client

}

# Kafka PRZS38Mb4L,
service: "127.0.0.1:9092"
# HRES,

topic: "topic_namel"

# 1£ fields BI5TE Kafka value FHIFERRH, SNFRAESGES (,) . Spark Structured Streaming EEX Kafka BIBESIFELL JSON RREFMHET value FEBH, MXEH fields BECE
JSON H9 key %o BN :

fields: [personName, personAge]

# 18B5 fields HY key WFRUAY NebulaGraph EiE#, key B value YHREFAHENMEIEE, FHIRBERNF personNane B value {R7F] NebulaGraph AHJ name /B, personAge BY value MIR7ERI
age EM.

nebula.fields: [name, age]

# IEEXRPE—FIHIEHN NebulaGraph Figx VID HIKIR.
# XEBEHME key M LEM key BE, R key BIFA VID, WBIEAEME nane,

vertex:{
field:personId
# udf:{
# separator:"_"
# oldColNames: [field-0,field-1,field-2]
# newCo LName:new-field
#

}
# 79 VID @IMEERAISE. a0 VID 79 12345, IBANATLE tagl f580 tagl 12345, FRILTEES.
# prefix:"tagl"
# 3t string 2688 VID #ITRAFACIRIE.
# policy:hash
}

# #HLEIRMEREL, T$E INSERT. UPDATE #1 DELETE, 2AIAJ INSERT.
#writeMode: INSERT

# BHPRE A NebulaGraph HYERIESRE.
batch: 10

# BIBEA NebulaGraph BIRERIEHNDXE.

partition: 10

# ZEUHBMER. B B

interval.seconds: 10

# JHEREES, BAIME latesto Wik latest. earliest
starting0ffsets: latest

#RE, MEMARXEMENSR KRR RIGERRE, AIFLE.
# max0ffsetsPerTrigger:10000

}
]
# SIEHEIE
#edges: [
# #I&E Edge type follow HEER
# {
#  # NebulaGraph HRfRzHY Edge type %&#f.
# name: follow
# type: {
# # IEEBIERX B, 1REN Kafkao
# source: kafka
# # 1EEILHIES A NebulaGraph HIA,
# # IEEMARFEIES A NebulaGraph o R32#F Cliento
# sink: client
# 1
#  # Kafka BRSS2Rithilte
# service: "127.0.0.1:9092"
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# # HRAEH,
# topic: "topic_name3"

#  # 1£ fields BI8E Kafka value FRIFERRT, ZNFEAKIGES (,) MBH. Spark Structured Streaming iREX Kafka BUBERIFHEI JSON HX7ZET value FEH, MiXEH fields ERLE
JSON B9 Key %o BN :

# fields: [degree]

# 4 I8EL fields FH key XIFZAY NebulaGraph B4, key By value SHREANMENMEMEE, THIRERN degree # value {772 NebulaGraph HHY degree Bi%.

# nebula.fields: [degree]

# 1E source B, 3F topic RE—FIERBMEARKIER.
# 7£ target B, ¥ topic FE—IERILH BN SEIER.
source:{
field:srcPersonId
# 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, TFRILTEER.
# prefix:"tagl"
# 3t string 2688y VID #ITIAFALIRIE.
# policy:hash
}

P L e R

target:{
field:dstPersonId
# udf:{
# separator:"_"
# oldColNames: [field-0,field-1,field-2]
# newCo [Name:new-field
# }
# 79 VID $BIMEEREIS. A0 VID J 12345, I@MNEIE tagl /579 tagl 12345, FRIZTLEEL.
# prefix:"tagl"
# X} string 2889 VID H#ITAFLIRIF.
# policy:hash
}

L R R

*

# IBE—TIEA rank BIR (FJik) o
# #ranking: rank

# # #HEIRMERE), TFE INSERT. UPDATE #1 DELETE, 2AIAJ INSERT.
#  #writeMode: INSERT

#  # BHXEA NebulaGraph HIBUERHL

#  batch: 10
#  # HIBEA NebulaGraph FIEZEIENS K.
# partition: 10
#  # FECHRHEMR. B .
# interval.seconds: 10
#  # JHEEES, BAUAME latesto Ik latest. earliest
#  startingOffsets: latest
# #ORE, WEMREKEMENRAREBIEERE, IREE.
#  # maxOffsetsPerTrigger:10000
#}
#]
}

9% 3. [1] NebulaGraph 5 A&
BT T a4 Kafka #IBS A\ EI NebulaGraph . XFESEHMINA, BERT ) G52,

${SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange <nebula-exchange-3.6.1. jar_path> -c <kafka_appLlication.conf_path>

e

JAR BEFWMIRENAN: =774 25&M maven BE &,

il

S{SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange /root/nebula-exchange/nebula-exchange/target/nebula-exchange-3.6.1.jar -c /root/nebula-exchange/
nebula-exchange/target/classes/kafka_application.conf

PRI EIREE B HEER batchSuccess. <tag_name/edge_name> , FAIARRINAYERE, 140 batchSuccess.follow: 300 o

U4 (F%) BUEER
B A ATE NebulaGraph EF % (5140 NebulaGraph Studio) FHITEIEIEG, BIAKIERTES . Fli:

LOOKUP ON player YIELD id(vertex);
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FPWETLUMERRS shon sTATS BEFKITEE,

#9E 5. (W) 7£ NebulaGraph T H#%ET

SAEIEE, AFALTE NebulaGraph MEFREIZHERRSl. ¥HHEESR =514,

REEH: 2024598148
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S ER JDBC %R

JDBC ¥z 245 JDBC EOIA R R LR ENEUBMSN. 4L MySQL $¥EEE 95135 BRAIEER Exchange ¥ JDBC ##ES A NebulaGraph o

ST

¥

LA Ao

EARTHIR, ZEIEEEEFN MySQL HE 7 basketbal L HYERIEEER, Liplayer . team. follow Fl serve TINREFMETFIA RMLNES. UTFHE
NRAVEEH,

mysql> desc player;

4z e s Ahemees dtmmmmemees Apozmmms +
|Field |Type |Null|Key|Default | Extra |
i m—— i Summa———— Fpe— e recmoemeess e +

| playerid [int  |YES | [NULL | |

|age |int |YES| |NULL | |

[name |varchar(30)|YES | |NULL | |
i m—— i Summa———— Fpe— e recmoemeess e +

mysql> desc team;

F— P — PR P FR— S — +
| Field | Type | Null|Key | Default | Extra |
PSR TSR i S— Ao Apmommee +

|teamid [int  |YES | |NULL | |
|name |varchar(30) |[YES | |NULL | |
—— SR———— e E— Sfhocremees s +

mysql> desc follow;

[ —— S S FA— S — P — +
|Field |Type  [Null|Key|Default|Extra |
(LSRR Abmmemeeee S 4 e R S +

| src_player|int ~ |YES | |NULL | |
|dst_player|int ~ |YES | |NULL | |
|degree |int  |YES| |NULL | |
(LSRR Abmmemeeee S 4o b R S +

mysql> desc serve;

[ m—— T SRR—— i Ty o N +
|Field |Type | Null|Key |Default|Extra|
dpmmmmmmemmnes #pmccmmemoe dpmmmmes dmmmes fpmmmmmmes fhmmmmes +

|playerid [int  [YES | |NULL | |
[teamid [int |YES| |NULL | |

| start_year|int  |YES| |NULL | |
|end_year |int  |YES| |NULL | |

[ —— S S S — P — +

AXRFIFE MacOS T5Epl, U T EEXBIFMREERER

- BEMFAIAS:

+ CPU: 1.7 GHz Quad-Core Intel Core i7

- N7E: 16GB

- Spark: 2.3.0, kR

+ NebulaGraph : 3.6.0,
Eilfi==ts

FHASAEIEZRT, ARREWIALUTESR:

S =r FREIITMER:

+ Graph AR50 Meta ARSSHIAY IP 0RO,

- 38%A NebulaGraph EXREI A F &R,

- BE&4RIR Exchange, #EESN o ZSRBGIFRGERA Exchange 3.6.10

- BARE Spark.

+ T#% NebulaGraph F8I# Schema HEE, B4E Tag M Edge type MIETR. BHES.

© WRXAHEFEEDME NebulaGraph B, FEEEHSANBIMERE R THREX .
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11.3.4 1/ NebulaGraph Exchange

EEFE

nebula-exchange_spark_2.2 (NZ#FEXREW, FRIFLREN,

#%% 1. £ NebulaGraph # {1/ Schema

DISUERRIEGE, FRILTHETE NebulaGraph #1813 Schema:

1. #33k Schema &%, NebulaGraph H#9 Schema BRI FXRFTo

2R BRR 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. £/ NebulaGraph Console 8l#—1NE=[8) basketballplayer, H8IE—" Schema, W TFFTo

## BUZEZRE

nebula> CREATE SPACE basketballplayer \
(partition_num = 10, \
replica_factor = 1, \
vid_type = FIXED_STRING(30));

## ZEFEEZE(E] basketbal lplayer
nebula> USE basketballplayer;

## B Tag player
nebula> CREATE TAG player(name string, age int);

## BIiE Tag team
nebula> CREATE TAG team(name string);

## B2 Edge type follow
nebula> CREATE EDGE follow(degree int);

## B3 Edge type serve
nebula> CREATE EDGE serve(start_year int, end_year int);

BEER, BEER o

W 2, IBEECE S

#%1F Exchange [, &l target/classes/application.conf FI&E JDBC HUIRFIEXNELE, EARGIH, EHIMISIHFR A jdoc_application.conf o FH
BLEAFMIR IR S I o

{
# Spark tHXAECE
spark: {
app: {
name: NebulaGraph Exchange 3.6.1
}
driver: {
cores: 1
maxResultSize: 16
}
executor: {
memory: 16

}

cores: {
max: 16
}
}

# NebulaGraph #XAECE
nebula: {
address:{
# 18 Graph ARSBHIFAE Meta ARSSHY IP hubANERO,
# MRBEZERSH, MAZEHARGES (,) DK
# 1830 : "ipl:port","ip2:port","ip3:port"
graph:["127.0.0.1:9669"]
#HEE— Meta ARSSHIMAE,
#NRIEH) NebulaGraph 7EEHIFLEH, a0k8s, TEACE Leader Metafyitiit,
meta:["127.0.0.1:9559"]
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# 1A NebulaGraph BAURAYFAF 2MED,
user: root
pswd: nebula

# IEEEZE T
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 HHXEES,
{

# $87%E NebulaGraph FRENXH Tag &5,
name: player
type: {

# IEEHIER, A J0BC,

source: jdbc

# AT REIES A NebulaGraph : Client 3% SSTo
sink: client

}

# JDBC #IEIRAY URL. RBIA MySql HuiEEE,
url:"jdbc:mysql://127.0.0.1:3306/basketbal l?useUnicode=true&characterEncoding=utf-8"

# JDBC 3Ezh.
driver:"com.mysql.cj.jdbc.Driver"

# BIEERFAMNER.
user:"root"
password: "12345"

# PRSP RIZEEIE.

# nebula-exchange_spark_2.2 %ECEZSE, EAUTSNEE sentence,

# nebula-exchange_spark_2.4 1 nebula-exchange_spark_3.0 SJMAECEZE%, BRFHEHM sentence FBTEE.
table: "basketball.player"

# I E B AIREEE.

# nebula-exchange_spark_2.2 AIMEEZEH. FLIFLREN. £ fron EREEERSG, I EL. KL .

# nebula-exchange_spark_2.4 #1 nebula-exchange_spark_3.0 FIMEEE %S, BRFHEM table FAE. ZFHZREM,
# sentence:"select playerid, age, name from player, team order by playerid"

# (Ah%k) ZIEREEEBI B0 https://spark.apache.org/docs/latest/sql-data-sources-jdbc.html
partitionColumn:playerid  # BJi%. BEXRBNXTAKT. BHANETEE.

LlowerBound: 1 # ANk
upperBound: 5 # Bk
numPartitions:5 # Tk

fetchSize:2 # BRIEREUBERIREITE.

# 72 fields B48E player RAPMFIBHR, EIIMH value RYES NebulaGraph PIEEREE.
# fields # nebula.fields BHERBUR——II,

# MRFEIEES IR, ARGES () BH.

fields: [age,name]

nebula.fields: [age,name]

# IEEXRPE—FIHIESN NebulaGraph Figx VID K
vertex: {
field:playerid

# udf:{

# separator:"_"

# oldColNames:[field-0,field-1,field-2]
# newCo (Name:new-field

#

}
# 39 VID M@INFEERIRIZ. HIEN VID J9 12345, IBANAISE tagl /&K tagl_ 12345, FRILTAER.
# prefix:"tagl"
# X string 2EBUHY VID #ITRAFHALIERIE.
# policy:hash
}

# HtEIgEAAY, T3E INSERT. UPDATE A1 DELETE. BRIAJ9 INSERT,
#writeMode: INSERT

# HERIPRE REMIRZ S XBBIHIDMAIL, “writeMode’ /9" DELETE BHZBEER.
#deleteEdge: false

# BREA NebulaGraph BIEIRSH.
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]

batch: 256

# BIBEE A NebulaGraph BIREAIEND X,
partition: 32
}
# IR Tag team HHEER.
{
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

# SRR
edges: [

# i&@ Edge type follow HXER

# NebulaGraph FIXJRzBY Edge type %o
name: follow

type: {
# IREBURR A&, REH JDBC,
source: jdbc

# 1EEILHUES A NebulaGraph BIA,
# IS SEIES A NebulaGraph : Client % SST.
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"

# ARBNRIZREIE.

# nebula-exchange_spark_2.2 AECEBIZEH, EAIMUENEE sentence,

# nebula-exchange_spark_2.4 # nebula-exchange_spark_3.0 AIMERE %S, BEFEEA sentence FREE.
table: "basketball.follow"

# BIEIEEERIEIE.

# nebula-exchange_spark_2.2 BIMUECEZEH. FAZFHLEREN. £ fron GBREEERSG, T2 EL. K8 .

# nebula-exchange_spark_2.4 #l nebula-exchange_spark_3.0 RILACEZSE, BEFHEM table FNEE. HZTREN.
# 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 BI8%E follow RAPRIFIGHS, HIRAY value &EA NebulaGraph FIEER .
# fields # nebula.fields BHEZBEHUA——IIRL.

# MRFBIEES MG, BEGES () BH.

fields: [degree]

nebula.fields: [degree]

# 72 source B, $F follow RAPEFIENBHERFEIBR.
# 7£ target 2, ¥ follow RPEFIERLIEMNSBIER.

source: {
field: src_player
# udf:{
# separator:"_"
# oldColNames:[field-0,field-1,field-2]
# newCo (Name:new-field
#

}
# 39 VID M@INFEERIRIZ. HIEN VID 79 12345, IBANRISE tagl /&K tagl_ 12345, FRILTEER.
# prefix:"tagl"
# 3 string 288y VID #ITRAFHALIRIE.
# policy:hash
}
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target: {
field: dst_player
# udf:{
# 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 BITIREILIRME,

# policy:hash

}

# FBE—NFUER rank BYR (FD3%) o
#ranking: rank

# #tEIRIEEA), ©3F INSERT. UPDATE F1 DELETE, BAIAJ INSERT,
#writeMode: INSERT

# BHREA NebulaGraph BYERIESREL.
batch: 256

# BIBE A NebulaGraph BIEZE0IEHDKE.
partition: 32
}

# i&@ Edge type serve HHXEE
{
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
}

# IEE—DIUER rank BIR (FIiE) o

#ranking: rank

batch: 256
partition: 32

#9% 4. 7] NebulaGraph S5 \%##
BTN T & <4 JDBC #IES A EI NebulaGraph 1, XFEHMIHEA, BB T ) 0o 240,

S{SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange <nebula-exchange-3.6.1.jar_path> -c <jdbc_application.conf_path>

e

JAR BEBWMIRINAI: H174755E M maven BF FH,

NN

S{SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange /root/nebula-echange/nebula-exchange/target/nebula-exchange-3.6.1.jar -c /root/nebula-exchange/
nebula-exchange/target/classes/jdbc_application.conf

PRI EIR([ElES B HEZR batchSuccess. <tag_name/edge_name> , FRAIARRINAYERE, 540 batchSuccess.follow: 300 o
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11.3.4 1/ NebulaGraph Exchange

HPES. (WNE) RIEEURE
P EIUTE NebulaGraph /A% (5130 NebulaGraph Studio) H#iTEIEIER, HWINSIEREES . Hl:
LOOKUP ON player VIELD id(vertex);
BPWAILUERSS shon sTAaTs BEEFIHE.
#9% 6. (WH) 76 NebulaGraph *FEH#Z|

SNHERE, APEILIE NebulaGraph REMIEHERRS, #BEESLZ017147

A 2024598148
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11.3.4 f#H NebulaGraph Exchange

SN SST 5 dE

AL —PNREIR BB SRRV EIE 4 AL SST (Sorted String Table) SX#FFHRETE HDFS £, #AES A NebulaGraph, REIEIERERZ CSV X
(G

EREG
* X Linux RFEZIFFN SST Xfto
© TZH5EMRY Default Eo
HRER
Exchange ZFMMEIES NE:
- BEESHIRRNEIEET nGQL IBaMHZLE N NebulaGraph .
- BEUBRMBIBAER SST X4, FA/GEB) Console & SST X#F A NebulaGraph .
TCRNBER SSTXHHAESANMENERTR. SMAE. FiRES. BESBERS.

ERGR

- BRAELZWS, ANEMRRIFFAEEMmLSS (K2R Schema) , SARER.

&\Tjtion

SAHE (K910%) SEENNTENGRE, HEZEHRNNRTREREHIERE, BYELSRER#HTIN

- BREIERBEERANTR, SABRER.

KT %
NebulaGraph RE{EA RocksDB {EARERFiE51%, RocksDB BRETFHEERNEFIESIZE, RET—RYAPI BFEIBKRSAN SST R, B
FRESNBEHIE.

SST X R— I ABEETAERKENEFREMNESHWXY, BTFESREEASREIIKIE. £ SST XHFHEMTFZEER Exchange 19
Reader. sstProcessor # sstWriter 52 ZENHIBNIETIZMT:

1. Reader NEURIRARIRENEIE,

2. sstProcessor 1R#& NebulaGraph #J Schema 15245k SST X4, SA/GLEE HDFS, SST XHMEIEEN 0
3. sstWriter s TH— X4 HIENEIB, £k SST XY, Key BTERERIRES o

4, 4ERE SST X2 &, RocksDB @ IngestixternalFile() 75554% SST X4+ S AZ NebulaGraph &, fI40:

IngestExternalFileOptions ifo;
# SAF SST XfF
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;

}

JBFE IngestExternalFile() 7374BY, RocksDB BRIARKE SN EIFIRE R, FH EPAZ RocksDB B NIEE, N SST XHHIEEEIER T Memtable
FEHUSEE, NIE Memtable 3% (flush) ZEER, J§ SST XHKREBTE LSM MERMHAMNER, IXGLE—NERFYIS, HiITHGiEE

GRS

XL Al
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PRECE

ASORITE MacOS F5erk, UTFEREXMIMERERES:
- BEMFHIAS

+ CPU: 1.7 GHz Quad-Core Intel Core i7

- W77 16GB

- Spark: 2.4.7 #HAR

* Hadoop: 2.9.2 A HAIBE

- NebulaGraph : 3.6.0,

FHASNBEZR, BRRERINATES:

- B& HREIITMER:

- Graph AR50 Meta BRZSHIAY 1P #iEFIIR O,

- 88 NebulaGraph B REI B RN,

* Meta RS HECE XY --ws_storage_http_port F Storage FRSZEZE SXHFHHI --us_http_port —2o FIENERA 19779 6
+ Graph PRSBECE XY --ws_neta_http_port F1 Meta BRSZECE STEFHAY --ws_http_port —o FIENERHT 19559 o

- Schema KI5 &, B1% Tag Ml Edge type BNE. BIHEZ,

- B , WEER FRIETTAR jar XM, ARBIFREA Exchange 3.6.10
« BAERE Spark,.

- BERE JIDK 1.8 (LI LR, HEEWFIREE JAVA_HOME,

« Hiik Hadoop BRSZTEFREERE Storage BREHINEE LIBITIER,

e

- NRFBEREMEBIERR SST X4, FSIEREIERNXA, TEIHREHI.
- MRAFEER SST XM, FEEEIPE Storage ARSHINEZ EZ%E Hadoop AR,

- WNEETE INGEST (BUBRSN) LREENERR SST X, 7E Storage BRSECE XHHIGAN --nove_files=true , ZECE =1L NebulaGraph 7 INGEST 54
SST X4#5h (mv) Eldata BRFo --move_files FUEBRINEN false , ItbEY NebulaGraph & (cp) SST XHMAEHEEN,
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#11. 7 NebulaGraph | Schema

ST CSV XMV EIE, 1RUUTHRTE NebulaGraph H8I#2 Schema:

1. #yik Schema B2, NebulaGraph 89 Schema BEI TR

B 2
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 gIZ—NEI=ia] basketballplayer, FHeIE— Schema, W TFFiR.

# BIREZEE

nebula> CREATE SPACE basketballplayer \
(partition_num = 10, \
replica_factor = 1, \
vid_type = FIXED_STRING(30));

## HEAREZE)E] basketbal lplayer
nebula> USE basketballplayer

## BIiE Tag player
nebula> CREATE TAG player(name string, age int);

## B Tag team
nebula> CREATE TAG team(name string);

## B3 Edge type follow
nebula> CREATE EDGE follow(degree int);

## B3 Edge type serve
nebula> CREATE EDGE serve(start_year int, end_year int);

BEER, BEN IR i,
A 2. 4hEL CSV Ui

HIAATER:

1. SR CSV X LUARE Schema BIER,

11.3.4 1/ NebulaGraph Exchange

e

FAILUERBRRIETRLE CSV X o

2. FREX CSV X417 fERE 1R,

SR 3. EHACE

Y%1F Exchange [, &l target/classes/application.conf IR BEHEXEE.

BRES AL E T,

# Spark #E¥EE
spark: {
app: {
name: NebulaGraph Exchange 3.6.1
}

master: local
driver: {
cores: 1
maxResultSize: 16

}

executor: {

- 529/760 -
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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
space: basketballplayer

# SST X{FHEXECE

path:{
# AHUIRBITEIAE ALY SST XHMBER
Llocal:"/tmp"

# SST MH1E HDFS HI7FAEERSR
remote:"/sst"

# HDFS B9 NameNode #bhik, 40 "hdfs://<ip/hostname>:<port>"
hdfs.namenode: "hdfs://*.*.*.*:9000"
}

# BRIRERSH

connection: {
# socket . HITHUEERIBYIE), S B,
timeout: 30000

}

error: {
# RAKNE, BIERRENARER.
max: 32
# KBS AMELFHE RIE H R,
output: /tmp/errors

}

# fEFGoogle Guava RateLimiter SRFRHIKIXE) NebulaGraph HIER.
rate: {

# Ratelimiter WIRESRLE,

Limit: 1024

# M RateLimiter SKERAVFHUEBBYRTIE), I @ BH)
timeout: 1000

}

}

# WIS

tags: [
# iRB Tag player HHXfER.
{

# 8% NebulaGraph FENXH Tag &,
name: player
type: {

# IRERIBR, EH SV

source: csv

# AN SEIES A NebulaGraph : Client % SST.
sink: sst

}

# 18R CSV XXFHIBRTR.
# SHTZHETE HDFS b, FANG|S4ER2ERE, M hdfs://FFk, BN hdfs://ip:port/xx/xx.csv"s
path: "hdfs://*.*.*.*:9000/dataset/vertex_player.csv"

# MR SV XEEFERXK, HH [0, cl, 2, ..., _cn] RERERK, FHFIHETHEMERNF.
# IR SV XHERK, NEAEMRNTIZ.
fields: [_cl, _c2]

# $57% NebulaGraph FEXHIEMRTT.
# fields 5 nebula.fields BIIRRFAH——3IRL,
nebula.fields: [age, name]

# IBE—NSUER VID BR.
# vertex WEMTS Bt fields E csv.fields FHIFIBMRIF—H.
# B, NebulaGraph 3.6.0{XZIFFRIBREHKAEN VID,
vertex: {
field:_c0
# 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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# IR SV XHHFRXK, BIF header RER true,
# R SV XHERBRK, 15T header iZEH false, ZIAMEN false,
header: false

# #tEIRIEEAY, SIF INSERT. UPDATE F1 DELETE, BAIAJ INSERT,
#writeMode: INSERT

# $EEBIMREA NebulaGraph HIRAKSAEE,
batch: 256

# BIBE A NebulaGraph BIEZE0IEMDKEK.
partition: 32

# R SST MRS EET NebulaGraph FREIZRERY partition HTHIBEN K.
repartitionWithNebula: false
}

# 1% 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
}
# MRBERNEL S, EEZENRBEHITRN.
]
# ShIEH
edges: [
# i&8 Edge type follow X158,
{

# 8% NebulaGraph FTENXHJ Edge type &#f.
name: follow
type: {

# IEEBIEIR, EA CSV.

source: csv

# IEENAFREIES A NebulaGraph : Client 3% SSTo
sink: sst

}

# $BE (SV XHFHIRRTER,
# FTERETE HDFS £, FAXNG|SHERERTEE, WU hdfs://FFk, HA0"hdfs://<ip/hostname>:port/xx/xx.csv"s
path: "hdfs://*.*.*.*:9000/dataset/edge_follow.csv"

# IR SV XREFRXK, A [0, _cl, _c2, ..., _cn] FRHERKk, HHFERAREERNR.
# IR SV XHERXK, NIERKERNTIA.
fields: [_c2]

# 387 NebulaGraph ARREXHIEMERTT.
# fields 5 nebula.fields HYIREFHAA——IIRLo
nebula.fields: [degree]

# BE—IERRBRM BN RAR.
# vertex BUEMMS Ltk fields JE csv.fields FHFIARF—H,
# Bfl, NebulaGraph 3.6.0{SZHFFRTRFEHAERE VID,
source: {
field: _c0
# 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
# 79 VID @IMEERAISR. a0 VID 79 12345, 3BANAGLE tagl f54 tagl 12345, FRIZTEER.
# prefix:"tagl"
# 3t string 2688y VID #{TRAFACLIRIE.
# policy:hash
}

# IBENDEN. RAERNEGES () .

separator: ","

# IWE—DIUEA rank BIR (AI%E) o

#ranking: rank

# B8R CSV XHFERX, EF header 1REN true

# IR SV XMHRBRXK, 151 header IREH false, BRIMES false,
header: false
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# #tEIRIEEAY, SIF INSERT. UPDATE F1 DELETE, BAIAJ INSERT,
#uriteMode: INSERT

# $EEBMREA NebulaGraph HISRADEE,
batch: 256

# BIBE A NebulaGraph BIEZE0IEHDKEK.
partition: 32

# 4R SST XHFBFREEET NebulaGraph HPEIZEERY partition HITHIEED X,
repartitionWithNebula: false

}
# &8 Edge type serve H¥*{5E.
{
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

]
# MIRFEAMEZL, ESEHENEREH TR,
}

WUR 4. AR SST U
SE(TI T4 CSV IR HRAER SST X #Fe XTBHINMM, BBNH 210,

S{SPARK_HOME}/bin/spark-submit --master "local" --conf spark.sql.shuffle.partitions=<shuffle_concurrency> --class com.vesoft.nebula.exchange.Exchange <nebula-exchange-3.6.1. jar_path> -c
<sst_application.conf_path>

e

4ERE SST S4BT, = &E| Spark B shuffle #21E, 1EFRIEIRIHSHIEM spark.sql.shuffle.partitions FIECE,

e

JAR B EFMKENA R : H174EHEM maven BETH,

AN

S{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-3.6.1. jar -c /root/nebula-exchange/nebula-exchange/target/classes/sst_application.conf

ESHITRME, ATLATE HDFS EAY /sst BR (nebula.path.remote SEIETE) NEBFNAEAY SST X5

e

MR I Schema BIEBURIE, HINNERETE. &2 Tag. EEX Edge type F, BEEMERM SST X, FEA SST XHRIIE Space ID. TagID. Edge ID
FEE.

- 532/760 - 2023 Vesoft Inc.



11.3.4 1/ NebulaGraph Exchange

A5 S SST it

Bre

SAFEHIAUTESR:

- HA\FREEBE Storage IREZMINES LEBEZFE Hadoop ARSS, FHEZE HADOOP_HOME #1 JAVA_HOME,
- Meta BRSBECE XXFHAY --us_storage_http_port (WISRIEH, {EFENAM) F Storage ARSELESUHFAHY --wus_http_port —o FIRIERH 19779 o
.+ Graph [RSBEEXHHHI --wus_meta_http_port (SAREHE, BEFahAM) 1 Meta FRSBECE X HHI --ws_http_port —F. FIENERHT 19559 o

ERE I T A% NebulaGraph, RIITFRIES N SST X1

L RiTe Rz Al R E =,
nebula> USE basketballplayer

2. }fTaR S T E SST XM

nebula> SUBMIT JOB DOWNLOAD HDFS "hdfs://<hadoop_address>:<hadoop_port>/<sst_file_path>";

nebula> SUBMIT JOB DOWNLOAD HDFS "hdfs://*.*.*.*:9000/sst";

3. HITE SN SST XfF:

nebula> SUBMIT JOB INGEST;

e

- WIRFBBEEITE, 157E NebulaGraph REEERIZAIMY data/storage/nebula BRMA, IR Space ID BRAHY dounload XHFFMIFR, SAFER TE SST XX
. MREZTRZZEIA, RFEIANFIENEEFHEZMER download XHR,

- MRSANHEMAAEFEEHSN, EFHAIT SUBNIT J0B INGEST; BT,

Bge.  (Rik) JSUEEE
FAF A LATE NebulaGraph 2 (5140 NebulaGraph Studio) FHITEIEIEG, RIAKIERTES . Fli:
LOOKUP ON player VIELD id(vertex);
RFBEUERHS shon sTaTs BEEFITHEIR.
HYE 7. (WH) 1E NebulaGraph FHEZRS|

SNHERE, APAILIE NebulaGraph REMIEHERRS, #BEESLZ017147

A 2024598148
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11.3.5 Exchange % I [7]
45 PR ]
Q: i47IF CENTRAL /{0 FE2MC, 475 CoULD NOT RESOLVE DEPENDENCIES FOR PROJECT XXX

JEHE Maven REERT Libexec/conf/settings.xml KB mirror 2453 :

<mirror>
<id>alimaven</id>
<mirror0f>central</mirror0f>
<name>aliyun maven</name>
<url>http://maven.aliyun.com/nexus/content/repositories/central/</url>
</mirror>

E mirrorof NERTEEN *, WRA *, 1BIEINJT central 3 *, |SparkPackagesRepo, !bintray-streannative-maven o

11.3.5 Exchange # [

B&A: Exchange B9 pon.xnl FEF MK ETRTE Maven B9 central €S, pon.xnl BRE T XM MKIFRAERN CEMIL, 18R maven ECEHIHEM

HEFFRIET mirrorof {EH * , BRAFRBEMRIESRTE central BETH, SETHEK,

Q: %mi¥ EXCHANGE 7% % SNAPSHOT I

MK 4RIFESERR Could not find artifact com.vesoft:client:jar:xxx-SNAPSHOT o

FE: &t maven ;EBECERT T& SNAPSHOT BIEZE. maven FERIAR central EERTFERER A G, MARH &4 (SNAPSHOT)

fRRTSZR: 1£ maven BY setting. xmISZHFEY profiles YERIFAAIE LA T ECE :

<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 TFRRMES, HSEMTaH<, LHERFIPHIFED --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 lRSS. Graph fRSS. Storage RS MIRARE.

Q: # NOSUCHMETHOD - METHODNOTFOUND ##i5% ( EXCEPTION IN THREAD "MAIN" JAVA.LANG.NOSUCHMETHODERROR “7)

HARZHERN JAR AR FRESEHRE, BFOEIRERSHRE, 5 Exchange RERBRAHITHIL, BERS—, LHZE Spark hi

7. Scala hRZR. Hive hfits,

Q: EXCHANGE 5 A HIVE %{#fH] 42 % EXCEPTION IN THREAD "MAIN" ORG.APACHE.SPARK.SQL.ANALYSISEXCEPTION: TABLE OR VIEW NOT FOUND

B exchange EESHHSHEEERSE -h, KB table M database 2FIEM, TE spark-sql FRITHFERER exec 1BA), WiE exec BRI

IEE%’EQ
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11.3.5 Exchange # [

Q: JZ{THHR % COM.FACEBOOK. THRIFT.PROTOCOL . TPROTOCOLEXCEPTION: EXPECTED PROTOCOL ID XXX
J51Z NebulaGraph RS iHOEE R T E M.

WNRZBIRIG. RPM 5f DEB %%, BECERMRSHEREXMHH --port WEHIHH S,

WRZ docker R, BFEE docker MGTHRMIHOS, EEARUWT:

7E nebula-docker-compose B R 1T docker-compose ps , f530:

$ 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

nebula-docker-compose_metad0_1 ./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
nebula-docker-compose_metadl_1 ./bin/nebula-metad --flagf ... 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
nebula-docker-compose_metad2_1  ./bin/nebula-metad --flagf ... 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
nebula-docker-compose_storaged0_1 ./bin/nebula-storaged --fL ... 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
nebula-docker-compose_storagedl 1 ./bin/nebula-storaged --fl ... Up (healthy) 0.0.0.0:33175->19779/tcp, 0.0.0.0:33172->19780/tcp, 9777/tcp, 9778/tcp, 0.0. 33177->9779/tcp, 9780/tcp
nebula-docker-compose_storaged2_1 ./bin/nebula-storaged --fl ... 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

&E ports 5ll, & docker BUTHIIHOS, FlE0:

- Graph RS I BEIVIE O S 2 9669,

- Meta BRS TR OIS A 33167, 33168, 33164,

- Storage FRS ATAMIRMASH 33183, 33177, 33185,

Q: JZ{THTH % EXCEPTION IN THREAD "MAIN" COM.FACEBOOK.THRIFT.PROTOCOL.TPROTOCOLEXCEPTION: THE FIELD 'CODE' HAS BEEN ASSIGNED THE INVALID VALUE -4

% Exchange ir4s5 NebulaGraph frA 2B LE, #MAEEEE o
Q: SPARK EfBE A S ASURER] HINEL IS A e i

NREENEMLESESPNFR, HJaEHMEL. BRARBESANHBLTH JAR SRFEFINN_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 Ta<:

<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 23 5 AFER SCHEMA R AR —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 HIER[EIZ Hive IFIEAED
B metastore schema hfitads# Spark R metastore hids A —o

- 535/760 - 2023 Vesoft Inc.



11.3.5 Exchange # [

R E:
1. 3% Hive IF1E72f# Hive metastore {5 889 MySQL version 15 B B39 Spark F{EAAY metastore iRz,
{Ri& Hive 7£ MySQL H7Zf& metastore FUEIBRER hive , BEIRIN TSNS hive VERSION FTAAI version FER:
update hive.VERSION set SCHEMA_VERSION="2.1.0" where VER_ID=1
2. 7£ Hive IF1RHY hive-site.xml SR INI FECE

<property>
<name>hive.metastore.schema.verification</name>
<value>false</value>

</property>

3. EZ3 Hive,
Q: A SST Hf#27r ORG.ROCKSDB.ROCKSDBEXCEPTION: WHILE OPEN A FILE FOR APPENDING: /PATHISST/1-XXX.SST: NO SUCH FILE OR DIRECTORY
HERE:

1L 1E /path BEFE, WREREBRRZIREHEIR, IBHEERR.
2. 148 Spark EB BB LEIHRIAF X /path SEHRIENIR, W&E, HINRIR,

i 3 )
Q: WRLLFD B IR 5 AP RE?
- batch: ®RAi%% NebulaGraph ARSHI nGQL iIBAIRE & HEIBE K.
- partition: #¥3BE A NebulaGraph BIEZEEIEN D XE, RTEESNHHLK.

+ nebula.rate: & NebulaGraph ZiZiERFIFLESHEBIRENS L
-limit: RRSHEBHIAR/ N
-timeout: FRRIREVShEAVEBRTATIE],

IRIENBE M RERE LA XIS HAIE, MRESNIEHR, Storage IRSH leader TFE, AILLIEH A/ NXEISHHIE, BESNEE,

Fofh =)

Q: EXCHANGE #5HlLEhR 4%) NEBULAGRAPH ?
&2 0 Exchange #Y o

Q: EXCHANGE 5 SPARK WRITER BT 4% &Y

Exchange Z7E Spark Writer £hi_EFF &89 Spark AR, —HIDERFEDHIVFRFIGEREIENETHE NebulaGraph &, BE/EHIRI4
P I{EEEDTE Exchange £o 5 Spark Writer #8Lt, Exchange & LT EGH

- TIFEFEEMEIER, 0 MySQL. Neodj. Hive. HBase. Kafka. Pulsar %,

« {887 Spark Writer B9&8 53 /Rl#8, 5140 Spark 1%EX HDFS BBAVEUIERY, ERIAREXEIRVIREIEIYN String 288Y, AJEES NebulaGraph EXHY
Schema A, FrLl Exchange 1&10 7 $UEXEH B o ILECAIK B4R, X NebulaGraph EEX B9 Schema FR¥#UESE J93F String K& (40
double) BY, Exchange &% String ZEAVREHUIBFRIRAMMAIZEE! (W0 double) .

Q: EXCHANGE &4tk Aeanfi?

Exchange BIMEREMIIX #IBAMIA T ES W o

=&EEH: 2024598148
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12. %G

12, % s

12.1 NebulaGraph Spark Connector

NebulaGraph Spark Connector @—" Spark i&#%2§, 1R#HEE Spark fERRIEE NebulaGraph #3E88E/1. NebulaGraph Spark Connector B
Reader #1 Writer PS8 4B %o

+ Reader

$R{t— Spark SQL1Z0, AP AILUERZIZEO%TZIEE NebulaGraph BI$kiE, &RIEZEN—N =8 Edge type BIEKIRE, HIGIRERAVLE BB
Spark B9 DataFrame,

« Writer
FHE— Spark SQL#ZEO, BFEILUERIZIZEORIZIE DataFrame RILAIEIEZ & St ES N\ NebulaGraph o

BEZEARAEER o

12.1.1 fRAGR A

NebulaGraph Spark Connector. NebulaGraph R#ZiRZsF1 Spark ARASX M X< 290,

Spark Connector higzs NebulaGraph Hxzs Spark hrZs
nebula-spark-connector_3.0-3.0-SNAPSHOT.jar nightly 3.x
nebula-spark-connector_2.2-3.0-SNAPSHOT.jar nightly 2.2.x
nebula-spark-connector-3.0-SNAPSHOT.jar nightly 2.4.x
nebula-spark-connector_3.0-3.6.0.jar 3.x 3.x
nebula-spark-connector_2.2-3.6.0.jar 3.x 2.2.x
nebula-spark-connector-3.6.0.jar 3.x 2.4.x
nebula-spark-connector_2.2-3.4.0.jar 3.x 2.2.x
nebula-spark-connector-3.4.0.jar 3.x 2.4.x
nebula-spark-connector_2.2-3.3.0.jar 3.x 2.2.x
nebula-spark-connector-3.3.0.jar 3.x 2.4.x
nebula-spark-connector-3.0.0.jar 3.x 2.4.x
nebula-spark-connector-2.6.1.jar 2.6.0,2.6.1 2.4.x
nebula-spark-connector-2.6.0.jar 2.6.0,2.6.1 2.4.x
nebula-spark-connector-2.5.1.jar 2.5.0,2.5.1 2.4.x
nebula-spark-connector-2.5.0.jar 2.5.0,2.5.1 2.4.x
nebula-spark-connector-2.1.0.jar 2.0.0,2.0.1 2.4.x
nebula-spark-connector-2.0.1.jar 2.0.0,2.0.1 2.4.x
nebula-spark-connector-2.0.0.jar 2.0.0,2.0.1 2.4.x
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https://github.com/vesoft-inc/nebula-spark-connector/blob/release-3.6/README_CN.md

12.1.2 &M
NebulaGraph Spark Connector BT U TS :

+ EEXNebulaGraph#iE# Tt &,
+ DITIHEFHEIES ANebulaGraph,
 IF#NebulaGraph#iE,

c H#EE HITEE,

12.1.3 ¥
NebulaGraph Spark Connector 3.6.0ARZ43 1440 :
- RMSMIEFECED, EAEE. EEERRE. ITERREE.
- RMMSTHEBIEEED, N5 NEIBIREXNNTIAR ID. AR ID. BHS ID HEK.
+ Reader SZHFEBMIZEA 2B IR,
+ Reader 351§ NebulaGraph #k#E1%EXA Graphx B9 VertexRDD #1 EdgeRDD, z3#3F3F Long B 1D,
+ %i—7 SparkSQL ¥ BEUEIR, 4i—XKF DataSourceV2 i#1T NebulaGraph #U4EH &.
+ XFF insert . update Ml delete ZFHBENIENX, insert ERAIEN (BF) BB, update RNNEEIHBFENEIE,

+ 55 NebulaGraph Z[al#9 SSL INZEE,

12.1.4 Frii

12.1.5 KB NebulaGraph Spark Connector

GRIFEITE

1. 52FZ & nebula-spark-connector o

$gitclone -brelease-3.6 https://github.com/vesoft-inc/nebula-spark-connector.git

2. ¥ NE R nebula-spark-connector o
3. mFFT 8. FRARZAH Spark S EEE R E.

12.1.2 EM 5

delete IR IMIBFELE,

Bre

FELEIMARA Sparko

+ 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

+ Spark2.2

$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
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https://github.com/vesoft-inc/nebula-spark-connector/releases/tag/v3.6.0

12.1.6 (EHIJ4

YRIFSERRE, TEBRIXHEFE target FAERISASIF nebula-spark-connector-3.6.0-SHANPSHOT. jar o

Maven T2 G JF T

TRtk

12.1.6 75 1%
&M NebulaGraph Spark Connector i5 NebulaGraph i, REEHES L TFRIGENEI L,

# M NebulaGraph IERSi0 %R,
spark.read.nebula().loadVerticesToDF()
spark.read.nebula().loadEdgesToDF()

# %% dataframe #UBIFARHFIAE N NebulaGraph .

dataframe.write.nebula().writeVertices()
dataframe.write.nebula().writeEdges()

nebula() WA NECESH, BEEZEENMRSEE.

e

MRHBENRELECEPXFN, FJReHMEE. BER Spark SN LLI &S

--conf spark.driver.extraJavaOptions=-Dfile.encoding=utf-8
--conf spark.executor.extraJavaOptions=-Dfile.encoding=utf-8

X NebulaGraph 3ZHUE R

val config = NebulaConnectionConfig
.builder()
.withMetaAddress("127.0.0.1:9559")
.withConenctionRetry(2)
.withExecuteRetry(2)
.withTimeout(6000)
.build()

val nebulaReadVertexConfig: ReadNebulaConfig = ReadNebulaConfig
.builder()
.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()
.withSpace("test")
.withLabel("knows")
.withNoColumn(false)
.withReturnCols(List("degree"))
.withLimit(10)
.withPartitionNum(10)
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12.1.6 (£

-build()
val edge = spark.read.nebula(config, nebulaReadEdgeConfig).loadEdgesToDF()

* NebulaConnectionConfig ;%% NebulaGraph BIERE, i%EAINT.

S8 BN WA
withMetaAddress = FiE Meta BRS093LE, ZMMAEAZRSGES () BRH, #&IX79 ipliportl,ip2:port2,... o RENEK

EARFEERLE withGraphAddress o

withConnectionRetry = NebulaGraph Java Client ¥ NebulaGraph BWEi{ /%%, ZRINER 1.
withExecuteRetry = NebulaGraph Java Client FIITEIEAMEIRR K. BIAMER 1.
withTimeout = NebulaGraph Java Client 1&:RARZAYEBBT BT (A, BRIAEST 6000 , Bfi: ZF (ms) o

+ ReadNebulaConfig IREX NebulaGraph #3EMECE, RBEI T,

2 BEUM BiEA

withSpace 2 NebulaGraph EZ=&)& .

withLabel 2 NebulaGraph EIZ=[8]A#Y Tag 3% Edge type B #Ro

withNoColumn £ BETREEL. BIMER false , RTIREVEM. BUER true BY, RRFIREVEM, 1Y
withReturnCols BLE T

withReturnCols & RREZIZIMRSONEMESE. 8N List(propertyl,property2,...) , BRIMEA List() , RTINS
BB,

withLimit £ EZE NebulaGraph Java Storage Client —X MRS iR EXHYERIEI T 4L, BRIAE T 1000,

withPartitionNum = FEE12EX NebulaGraph #4#EEY Spark B9 X#. ZRINMER 100, ZERELE KIFBEE ETER

PE#HE (partition_num) ,

[ NebulaGraph 5 A%k

e

DataFrame 5= BEIENEME A 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")
.withSrcldField("src")
.withSrcPolicy(null)
.withDstIdField("dst")
.withDstPolicy(null)
.withRankField("degree")
.withSrcAsProperty(true)
.withDstAsProperty(true)
.withRankAsProperty(true)
.withUser("root")
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12.1.6 AT

.withPasswd("nebula")
.withBatch(512)
.build()
df.write.nebula(config, nebulaWriteEdgeConfig).writeEdges()

ZFHABNELA insert , ATLUEI withiiriteMode ECEEELAT update X 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 ;%% NebulaGraph BIERE, i%EAINT.

B BEHM BiEA

withMetaAddress = FiFE Meta BRSSAIMIME, ZMMUARSOES () BRFF, 8T/ ipliportl,ip2:port2,... o
withGraphAddress =3 Graph fRSRIMLE, ZMMUARSGES () BRH, XA ipl:portl,ip2:port2,... o
withConnectionRetry = NebulaGraph Java Client #$# NebulaGraph FE IR X%, BRHAEN 1,

* lriteNebulaVertexConfig @G5 NSMECE, WABMIT,

2 BEBMN BB

withSpace = NebulaGraph EZ=8]% .

withTag 2 S NRBREXE Tag BF.

withvidField z DataFrame FA{E/I = ID 8951,

withVidPolicy = SN= DB, RAMBSTERER, NebulaGraph {X32#F HASH, ZRINFMHBRES,

withVidAsProp = DataFrame FR1EA R ID MFIRTZHIEABMET No BRINMENR false . SIRECEN true , EHIR Tag
A vidrield HENEMLS,

withUser = NebulaGraph BF &, &XFE , THREERFZMZEE,

withPasswd = NebulaGraph P & 3R HIZH,

withBatch = —RE NHIEHRITE, BAUAMEN 512, X withiritelode /7 update BY, ZBEMIRAIMER 5120

withliritellode = BN, AIEEN insert . update 1 delete o BRIAFT insert o

withDe leteEdge = IRk B BT PR IZ s R BEANI, ZRIATD false o 2 withWritelode 3 delete B4R,
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12.1.6 (£

. liriteNebulakdgeConfig B E NIAMECE , WHAHII T,

28 REDR BieA

withSpace = NebulaGraph BEZ=[8])&#F.

withEdge = B NIARREXER Edge type &#F.

withSrcIdField z DataFrame FR{ENIEIE REIF N,

withSrcPolicy S S \RIESE, RANMEEE, NebulaGraph {X3z#F HASH, BRIATBERST.

withDstIdField = DataFrame H{EH BB =BT,

withDstPolicy = SNBMEET, RAMMETEE, NebulaGraph X373 HASH. BRAIATRARET,

withRankField £ DataFrame H{EA rank 8951, BRIARTB A ranks

withSrcAsProperty & DataFrame H{ENEEBRNTIBSBIEABIES No BRMER false o WRECEN true , BEHR
Edge type FFE# srcIdField HHRMNB MR,

withDstAsProperty & DataFrame H{ERBMRIFIZERERNRBIET No BUAMER false o IIRECEN true , EHR
Edge type A7 dstidField HERIMNEER

withRankAsProperty S DataFrame FR{EA rank HSIZ B HIENBHET No BRUINMEN false . WIREEN true , BHR
Edge type G RankField HERIMEMER.

withUser = NebulaGraph BF#&. &XHFRE , TEMERAF &ML,

withPasswd = NebulaGraph B & 3R Z .,

withBatch 2 —RENIEIRITE, BRHAMER 5120 X vithliriteNode /I update BY, ZBEMRAENR 5120

withlir i teMode = ENER. "IEER insert . update Fl delete o ERIAST insert o

RIS
FANERARER o

=&EEH: 2024598 14H
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https://github.com/vesoft-inc/nebula-spark-connector/tree/release-3.6/example/src/main/scala/com/vesoft/nebula/examples/connector

12.2 NebulaGraph Flink Connector

12.2 NebulaGraph Flink Connector

NebulaGraph Flink Connector 2—#EB) Flink AP 1R8] NebulaGraphByiEiESS, SiFMNebulaGraphEISIEEIZEEGE, EFEMINBLL
ERIZENHIEIES ANebulaGraphEkiEE,

1221 &Y=
NebulaGraph Flink Connector & F U T8

« iEINebulaGraph#iE# T o i+ E,
© PITTETEHEIES ANebulaGraph,
- TR

12.2.2 FHTAA

1223 AR

NebulaGraph Flink Connector #INebulaGraphPiZhR A3 R X R0

Flink Connector fzs NebulaGraphhizs

3.0-SNAPSHOT nightly

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 FiFEs14

- BLE Java 8 HES AR,
- BREFlink1.11.x,

12.2.5 #£H{ NebulaGraph Flink Connector
XE Maven {{Kii
£ Maven BYEZE S pon.xml B FRANLAT ki B ZHFREX Flink Connector.

<dependency>
<groupld>com.vesoft</groupld>
<artifactld>nebula-f Link-connector</artifactid>
<version>3.5.0</version>

</dependency>
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https://github.com/vesoft-inc/nebula-flink-connector/releases/tag/v3.5.0

IIFETTE

RBUTSEBTHIZFTE Flink Connector,

1. 52BZ B nebula-flink-connector o

$gitclone -b release-3.5 https://github.com/vesoft-inc/nebula-fLlink-connector.git

# NE F nebula-flink-connector o

3. RIFT L

$mvn clean package -Dmaven. test. skip=true

miIETERE, TEERBIXMHEIE connector/target FAERLZEMBASI 4 nebula-flink-connector-3.5.0. jar o

12.2.6 fEFH 75 7%

["/NebulaGraph 5 A\ %

StreamExecutionEnvironment env = StreamExecutionEnvironment.getExecutionEnvironment();

NebulaClientOptions nebulaClientOptions = new NebulaClientOptions.NebulaClientOptionsBuilder()
.setGraphAddress("127.0.0.1:9669")
.setMetaAddress("127.0.0.1:9559")

.build();

NebulaGraphConnectionProvider graphConnectionProvider = new NebulaGraphConnectionProvider(nebulaClientOptions);
NebulaMetaConnectionProvider metaConnectionProvider = new NebulaMetaConnectionProvider(nebulaClientOptions);

VertexExecutionOptions executionOptions = new VertexExecutionOptions.ExecutionOptionBuilder()

.setGraphSpace("flinkSink")
.setTag("player")
.setldIndex(0)

.setFields(Arrays.asList("name",

age"))

.setPositions(Arrays.asList(1, 2))
.setBatchSize(2)

.build();

NebulaVertexBatchOutputFormat outputFormat = new NebulaVertexBatchOutputFormat(
graphConnectionProvider, metaConnectionProvider, executionOptions);

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")

MNebulaGraphisz B4z

NebulaClientOptions nebulaClientOptions = new NebulaClientOptions.NebulaClientOptionsBuilder()
.setMetaAddress("127.0.0.1:9559")

.build();

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());

(0).
record.setField(1, values.get(1).asString());
record.setField(2, values.get(2).asString()
record.setField(3, values.get(3). (
4, values.get(4).asLong(
record.setField(5, values.get(5).asLong(
record.setField(6, values.get(6).asLong(

(7).

(
(
(
record.setField(:
(
(
(

);

3).asLong|

)
);
);
);

5

)
)
)
)

record.setField(7, values.get(7).asDate());

- 545/760 -

12.2.6 AT

2023 Vesoft Inc.



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;
}).print();
env.execute("NebulaStreamSource");
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12.2.7 =4

SR

* NebulaClientOptions ZiE#ENebulaGraphBVELE, BRI,

28 KA REMBR BB

setGraphAddress String = NebulaGraph Graph RS 3hiik,

setMetaAddress String z NebulaGraph Meta B3k,

* VertexExecutionOptions BHITRIRGWELE, HEBIIT,
28 el BED BiEA
il

setGraphSpace String = &z {818 #Ro

setTag String = Tag &#Fo

setIdIndex Int = mINebulaGraphB NEUERER VID BYREIEF B TR,

setFields List = Tag WEMBES. FAFRNebulaGraphB N##EZ MNebulaGraphiEBNEkiE. 1%2EX
B R EHR setoColumn J9 false , HUEETK. RINASEHNT, RRIENAERE
o

setPositions List = MEBEFETIANES. RENNNFREFNEMES ANebulaGraph, FEM
setFields ——3f R,

setBatchSize String B H/RE ANebulaGraphHI A BIEIZR K. FRIMEH 2000 0

setNoColumn String S BEVEIERHIRE A true WARIZEVEM. BINMEN falseo

setLimit String & VB SR EN R R A BB R Z#. BRINMEST 20006

* EdgeExecutionOptions BHITIMREMECE, WA T,
28 KR BEY BiEA
gl

setGraphSpace String 2 ESEEA

setEdge String = Edge type &#F.

setSrcIndex Int = mNebulaGraphB NHUBETERZIA S VID BYR BT B TTo

setDstIndex Int 2 mINebulaGraphB N#ERIEA B RIS VID BYREEF B T o

setRankIndex Int = mINebulaGraphB NEIEETE AR Rank BY AR T EE T HTRo

setFields List = Edge type BMRES. AT MENebulaGraphB NEIEH MNebulaGraphiEREiE.
IRENBYTEERR sethoColumn 79 false , BMAELETL, REBIASHANET, RTIEEFR
BEM.

setPositions List = MEBEFERTIANES. RIENNNFREIFNEMES ANebulaGraph, FEM
setFields ——3J R,

setBatchSize String B HRE5 ANebulaGraphBI A BIEIZR K. FRIMEH 20000

setNoColumn String & BEVEHERNIRE A true WARIZEVEM. EBIMEN falseo

setLimit String & BEVEHER S RTEN R A BIE IR A E BRIMEST 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.newlnstance()
.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)""
)
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. Bl 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""
+"'src-id-index'='0""

+" 'rank-id-index'=
)
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12.2.7 =f

4 EDMIEFHENIB— XD,

Table table = tableEnvironment.sqlQuery("SELECT * FROM " friend"");
table.executelnsert("" friend_sink " ").await();

=&EEH: 2024598148
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13.1 Compaction
A48 Compaction BIFEXE Bo
NebulaGraph H1, Compaction EREBEMEEIRME, WHREBREEZNZ M,

Compaction IRERIREVER _FRIEGE, AREAIIBLENMES|, AEBEEEE, IUMERAIZEERE, ¥AEHIES A NebulaGraph /5, AT
REIREVERE, BEFIfEA Compaction I21E (£ Compaction) o

e

Compaction ¥RFKBYE) S FAARELERY 10, BRI SRIER (BIINER) HITRIEME.

NebulaGraph BFEFZEEYAY Compaction $2{E: BEH Compaction FIEE Compaction o
13.1.1 B3/ Compaction

B) Compaction RTERFIRIVEIE. ENBIEHRKERIEEIMA Conpaction #B1F, RFAFEEINAIRENEEE, BIAERT, BTh Compaction BFFE
W, ATRELSSERME, SEEIMESL 10 2k,

13.1.2 £ & Compaction

22 Compaction AJ AN EITENFTRIIBEGEIRIE, FIINSHNME. BBk TTL SRS, ZIR(EFEFohRIEL. FEHAWNTIBTMITEE Conpaction 32
E:

e

BRI SRIER (BIDER) TR, BRAELHBER 10 22Mmlks.

nebula> USE <your_graph_space>;
nebula> SUBMIT JOB COMPACT;

ERGBLIREWENRY 1D, PR LUERITHLES Compaction KR!

nebula> SHOW JOB <job_id>;

13.1.3 FRAERIL

JIMRIE NebulaGraph 891488, ESE WM TFIRIERIN:
« BIBSNSERRE, 1EHIT SUBNIT JOB COMPACT o

« APSBMRIEHR (BISMERE) $A1T SUBMIT JOB COMPACT o

« J9¥EH| Compaction BB NIRZR, JEFEECE SCF nebula-storaged.conf FIRBIN TS GE: WWSEHREFIL;EEN, SFEEFES A Compaction) :
# 5 NEEFREIH 20MB/S,
--rocksdb_rate_Limit=20 (in MB/s)
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13.1.4 FAQ

Compaction /7 H ETEWE?

13.1.4 FAQ

ZHANIBRT, Jusr/local/nebula/data/storage/nebula/{1}/data/ ER TFHINXERA 106 XHF, THEZXM L06.0ld.1625797988509303 , IKEIWIFEIERS o

** 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

WRLFE L0 XHREBRZS, MIRMERERIMRA, AJLUA compaction.

A] LARIRF7E 21 B 23 (B 3T 2 & Compaction 2EIG?

AL, BRINNER 10 2RE, ARSI,

25 Compaction #EVESFED: L KHAT[H?

0.53
0.53
0.00

0.51
0.51
0.00

MRBFIGEIRTIRERS, FIU0 rocksdb_rate_Limit PRHIZI 20MB/S BY, AP RILUEIE m@aERSE/rocksdh_rate_Linit FLEZFELNMNE, NREE

RERGEERE, RIELR, ERKRL9H 50MB/S,

AT LLEN A4 rocksdb_rate_Limit P57

ARILL

A& Compaction #EEF 455 7] LUZ LEIE?

FRILMELE, HIEFFRIETEM. X2 RocksDB BRI,

REEH: 2024898148
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13.2 Storage 1 & 15f

13.2 Storage {7 #H#1

FAP AT LA SUBMIT JOB BALANCE iE4) 1 Raft leader B9 %0, i#IBIEEM SUBMIT JOB BALANCE,

SUBNIT JOB BALANCE AR 3@ BIZFNMIT —AFESHKIBIMIBTNHE DR 0, BIHEIEERREERYIEEHLENERE P ik, BEIFMEFESTMR,
BNEERFESERNM.

13.2.1 ¥ leader 5 7f

FAPRILA(ER &< SUBMIT JOB BALANCE LEADER 319 %A B8] RY Leader 43 H B,

ZN |
nebula> SUBNIT JOB BALANCE LEADER;

AP AT LURIT SHOW HOSTS B 45 R,

nebula> SHOW HOSTS;

e S e dhme===momomooss dimmsemccomesessszzas

| 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
 S—————— T T —— L — +

| "basketballplayer:3"
| "basketballplayer:3"
| "basketballplayer:3"
| "basketballplayer:2"
| "basketballplayer:2"
| "basketballplayer:2"

| "basketballplayer:8"
| "basketballplayer:8"
| "basketballplayer:8"
| "basketballplayer:7"
| "basketballplayer:7"
| "basketballplayer:7"

"3.6.0"

‘éi%;fjti()r1

e

7£ NebulaGraph 3.6.0 7, Leader 53 BIAstJifEAE], Leader 5 A BIANSWENEIEE NEIIYIR5ER. MR Leader 73 BIATIIRERE, BAENE
ANIBR, B2FBUEREIR (Storage Error E_RPC_FAILURE) , FHIRMIETFSEN FAQ,

FAF R LATE Storage BERE XIS E raft_heartbeat_interval_secs BY{ERIZHI Leader BIZASTIIRAVEBRY YA, BXREEXHIIFMER, ESM Storage ilE

RIGEH: 2024598148
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13.3 FE T

13.3 EE AT

XA RTE NebulaGraph T B R THR AR — L EZEM A AR AR

e

FINENZERN, EEERAEL, BFEERMLSHERHITERE,

13.3.1 LAERE N & — B Rt T i

B#i NebulaGraph i@ B5eRMEIRFE, MAREIURTEMEIERZENAT. DFHIEARIELSRECZES EEMEIERE, MREHMR
6, BHENIV S, AT EFRRE, BRAMSRESHEMGIHREL

BRIV A i B R B A

ENRFTH, EBESRIISMHEENTINED, UmMERSEN. BEEASHREFIRT, SIEERMERARNENEINEEHTFRRS;
1RYE 20-80 RN, HMEENEMEDHITEEMR K.

e B

BEEERIWE VID RERMIED (&) =mfEd, ARFREER; ¥FELENR, efRAET M FERERREN (EN) &KX, BLEE
HEMRSIHE VID EUIBHERNRL, MAEHIEFLRHEZRINFE, IFNETIZRILEREINN, XFNEREIRE,
NebulaGraph && LI FFE S E R EHNELSHNERS

Tag 5 Edge type Z Al EHEF R
fEfa] Tag AT LAS1EfA] Edge type HBXEX, STEXHNAREFES, NEETE NebulaGraph FFEEN, &GS IRENHLE Tag SHILE Edge type 18
KEX,

Tag/Edge type Til5EE LT —HEM

337 Tag (& Edgetype) BY, FEREMMNME. BEMHA Schema,

X 3 22 PR (R o A AN B AR B
TN SEMBIEERE FRNXT (TER) , FREERIHNNE.

—LEEIEEMmE schema-free B9IRIt, FTLAESIERE L, FCRERINEGNIEREY, HILUFEBH, BETUEERTHER, R2ZIF
o XERGEEXN TERIHHNERRINMK,

i NebulaGraph 3.6.0 @5& Schema By (17778) 4, XENESHIBRERFNESE “FRIZEENETN , FIAEM Schema RziZE T
T, T MySQL F ALTER TABLE 2RiZRE B IR 1E,

TSR SRRl AR R A, RUEI UG SRR “EMATIEs” BERERS (X5 , MASEY Schema,
plon, E—PSERG, AWBEEARERL, Bl ERC , HI , CBE . W SBEEE . WGBSRk, “BRE
& SRIENESNEN. NEBLRIENRY, FEEAREASRL.

EIEF

NebulaGraph @58 Schema KA R SE, {EF ALTER TAc BVFFEHRA, MBEWMALFLIsEREEN, SRR EENRRIN—LiRN B E ListEENE
MBS, AILSCRIEBEFRERMENIALE, RAEASBA—EFRSFIEABEINL. THNIAFTESTHERBCHWLELE. N TEFT.
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13.3.1 LIEEEN B — B bRt

Property B
Property A

il
NMEERRANIGNEY, BMBFEPIRE. F0:

//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 FEFRREREHEEIMIELE, BEAXEEENUTR.

« NebulaGraph B#/IERE (2 99 54 F)

2114 (Dangling edge) RIE—FERARNEL S A FE T EUIEEFHIL,
7E NebulaGraph 3.6.0/1, BFfHERAIES HILSIER,
E—MER: EESMASIENZAT, A INSERT EDGE BAEBA—FIL,

FETMIER: R DELETE VERTEX IBAIMIBRSAYEHE, &AM WITH E0GE 3, LB RATIARMFRZ AR ELMNIG, XEDETMERE

JEO

NebulaGraph 3.6.0 B9%EIERIA, BATFIRITAFEHSEE “BHEEL” ; &5 openCypher FfY MERGE iE4), X TFEEINRRILST KN BEH,
RAPAELEER GO f LOOKUP IBaEifEIREDN, BIEFER VATCH IBaERTIEREL.

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);

// 5 60 EAEW
nebula> GO FROM "11" over el YIELD properties(edge);
S +

| properties(EDGE) |
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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 XFZHEE (WFE)

fromooscoccooscossssoono +

[ {age: 1, name: "n1"}|

Droooocoocoooocooconas +

// 158 LOOKUP &A1 2518

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 28%)

AR R TIRE LS

* NebulaGraph 2FERINEMHHITREEBHIERERE, ERTEDURRBIEOEREERT. fll, K2 a GFS. Fit. REHe=
B, BINEIE— Tagperson , AFAERMYR. Fit. RIBFEBHEE. MREUVE—E2IREBEEGEY Tag F1—1 Edge type has , AELIE
—MNIBRETAREHNRBH G, XMEESARMEEEHDIEEE.

“ETINEMREGL” MRS B ABEMRER RO, E—EHUEET, SEBE ENEUHEMEENPETRNENE: Fli
(src)-[edge {P1, P2}]->(dst) , edge LBREM P1, P2, SEIEEF (src)-[edgel]->(i_node {P1, P2})-[edge2]->(dst) o 7E NebulaGraph 3.6.0 A&J LY
BEEERA (sro)-[edge {P1, P2}]->(dst) , BBHREBBIFIHEE.
Ly
TN, MIRFEEAINEREE, AUANTEE:
(dst)<-[edge]-(src) BX#& GO FROM dst REVERSELY ;
MRRKCANAE, BIUERNTEL:
(src)-[edge]-(dst) BX#& GO FROM src BIDIRECT ;

Eit, BER—FOLAVERMBIREBEN—R.

HHIZE Tag BN

EEEES, EF—ARMNTFEBEBRNR—1 Tag, BHEZFEES#HITHE.

EFERRS

ERREMRSITLETBIEERE VID, ERR3IZSHEMREKETE, REERERRLNEEELRSLRAEARS.

AT VID

&E o

KK
NBGIREENENERKXAE: XEEUSE , SEENBKRIE (write amplification) o BTGB XASHTE HBase/ES &, EEM
HE#ERTE NebulaGraph A,

1332 RTIFEIEE (KFE)

EREGRET, BREANTERNFEER, MERARNMENELMEEREZ KRB
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https://www.bilibili.com/video/BV1GR4y1F7ko

13.3.3 —AREETR

NebulaGraph 3.6.0 FUAEI AR Rank FERFRATENER (int64), BER ERBFRAUEKRIEIERS (FREBMSMENES) o —MIHH
ERERLIRITECEMBCHNER, HEHNEEERETBIFH Rank L,

vopg

‘12
gv ¢ 0P oA urpﬂg
N v

£
¢ 0o
W Napﬁ 5065

t=° 6| kz t’ *q

1333 R RIER T A

1. https://blog.twitter.com/engineering/en_us/topics/insights/2021/temporal-graph-networks €

&EEH: 2024598148
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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 RGN

13.4 ZB0RIT N
13.4.1 %FE QPS LB RE1L 5T

* NebulaGraph 3.6.0 EfEKAE (EEMIH) BAEHRHNER, BB EAERKX (BZRD) , ERSMEREBHDINFEELIHFIK
(VBEAM R —BMNERERK; EXEEROHRHERZ—QPS Ko

- EXNTFEXENNENGR, HRBERNEERS, MEMERBHHNFEESRHFIK (1ZUE) » AFEREE, JUENBEFRFRE—IK
BOER, HFARZNINER, HERKEALZA graphd. EEFRTLIFFRENARIERABIIE, FEE graphd WATFSR. 55, thRTLIER

[

13.4.2 e 5 AL

- EE¥#. NebulaGraph EB&REFEUENELHS, LA OLTP BN “HEMAKES NS ; MIFE OLAP By “—XE ALK
B .

< EBRERRENEAAR. AMEHEIES NI LUER sst NEBNAN; MEERE NGER INSERT 24,

. EREIEMBGEEIT COMPACTION 1 BALANCE, SRS BB INEE D H.

- NebulaGraph 3.6.0 A2 FHFX RBEHIEER X LNESTIREY, Fi5E NoSQL.

13.4.3 EITIFA S BRI

PR TIER

El

- Graphd REZRHGRFT KB ERETITE, BFRZIHFEFZRINETRE
- Storaged AZIFIAEUE, KRB RocksDB BEH LSM-tree #l BloomFilter & BzhBY M EIREF.
- SRIBNARE S, 2% B%EE Storaged BIFEFH (LRU) Cache H,

REEH: 202498148
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13.5 $uA7itdl

13.5 ATt ]

NebulaGraph 3.6.0 St3 7 B2 FMMEIHRITIH . BPRITERZERITITR], TE#TEDNIEE (RENAITIET) , TEBIEERSIRINEE
i@o

EERNTIHIIRNTHE, #HEE o

REEH: 2024598148
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i

13.6 BRI (A% 5 b

13.6 BB TS (B 5) AbF
13.6.1 R34

EEIEH, BRINR AER) BE—TREERSHEML. BEMLATURHE FiEmig) HERANL GEERRK) .

HTFFELFIRR, BRAMRRKREELE, HINHZMEPHRmAOaM (MAKXV) « ESHHTRERIRE. RITREFHNEAT. EM%E
PR, BEEANREREMIEE. BEMNEREERS M.

7£ NebulaGraph 3.6.0 /1, —1 & f1H Bt B—1 Key-Value (BUZmHEY viD UIKREMTEEIEN Key) , H out-Edge Key-Value F0

In-Edge Key-Value EBTEfETERI— partition 1 (EAREER , FFELLLSM-tree M RABLEREER (FIEE) +.
REFRIERE MZaHRNEDER , & UZSAESNEmER , At MEIKEN IRF 10 3 (RIBEER, H5ER BEZR) , EK

B w10 (BXT s ME HAR SMENEAN) o

2P R, Y—TRNEANEBT 1 58, MAUMARHEER. FEEE—LEISHIRITMLE,

e

NebulaGraph Fig B EBNFRRIERETANHENNE, WREREASKATRIT, BRTEFNPLEIZEBRT R —MIPRNEEER
Spark BI#RtEtIH ESE T

ECI el

ERMEES, BT MERIMENTFNBRINR, TE—XEREMTELNR ——ERBUERSEER, thEV"HRE S8 Tag, TR M=
Vo, E—REEFER, AEHERENEE"

NebulaGraph 3.6.0 B ZR5 MRt E AT FEER RocksDB MIThRE, EXMIER FTHRSISWEEN sISERN Key o WMTFZEMENER, (GIRKEE

WL Key-Value —REENIZ+HIRF13H) » HEEXREE, P CEREA.
KXTFRMRSINFREA AT o
21 iR, YEERMERT 1 A, WEERHRAIZITRLAE,

BWAIINE
HOR SR LA

: RipE—ERENE, B zEENELNREE,
. E#ELR RocksDB FEERIHFIA T, BUBENIR, HEINIRESL.
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https://nebula-graph.com.cn/posts/how-indexing-works-in-nebula-graph/

13.6.1 JFENH

R FA SR H LI

RIEWSEX, F—EBRTRFD!

- BkREFA, AHA—%
flan, —PMEWIZR: (kS A)-[8IK]-> (P B) o B8R 3K EIRN —% AB zidioia ,, B4 (kP A) M (kr B) ZIESBEHS TREKEG

8
2o

%A, B. HERNKE, AHIKIBARKEAME, Bt ERFRRIENEA, KA 8 “BEET M K. MRERILAEIKAA,

- IFOERZEENNS, ZASHRRERND
BIga, (W) <-[depart]- (D) 7R, SMEUMNER, BREA—FRMNNGZE0L. BARENZNBEETMSKS.

RIBAREM #ize A8 B depart X4 Edge type IFEHAY Edge type, U1 depart_ceair, depart_csair F, EEI (BiEH) BY, IEESBHNMEL
E]O

c PINTRAS
Blan, MF (A -[fER]-> GRIT) BRI, EABET A NERRBNERASRESNS,
ALURZAITHR ARD NS MEREIIF 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).

XER AL A2, A3BEETLIE AEIHN=191T7 @liidbm. B8, #0I) , eSS MEEMINNEE MBI 1T, FIMHRESSHRIND AL
1-1000, A2: 1001-10000, A3: 10000+, IX#¥, ZIAEIXTTF A BUEMIRIE, EHTRAXTF Al. A2. A3 I=REINIETE,

REEH: 2024598148
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13.7 2 A AutoFDO

13.7 J5H AutoFDO

AutoFDO A LA AL BIRERE #1TIERE M, HEMRILAEE B RIESFMFBBRMAIERF. I FHEENES NebulaGraph BFHAutoFDO,

XF AutoFDO NEZEE, HER

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

HERAT LM #Ri% autofdo toolo

%% NebulaGraph i
X TR MIERS4RE NebulaGraph, i58% o

EECE LB, 35 CMAKE_BUILD_TYPE=Release E5#A CMAKE_BUILD_TYPE=RelWithDebInfo :

$ cmake -DCMAKE_INSTALL_PREFIX=/usr/local/nebula -DENABLE_TESTING=0FF -DCMAKE_BUILD_TYPE=Re WithDebInfo ..

13.7.2 &N AR

EMAIFER, BAEA SESMREIE, FHBITETT FindShortestPath. GolStep. Go2Step. Go3Step.
InsertPersonScenario iX 57 =l 4 SRUS & 14 REENIE

e

FILIEA IR AR TopN TR ERESIE, EIRMIMERAILIRSE S E6E.

13.7.3 R EEEEE
2 AutoFDO T B A1 EERE

1 OMREIRESE TR, WERERINMEELUE. BEIREY storaged . graphd « metad BY pid o

$nebula.service statusall

[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 F nebula-storaged JEE perf record o

perf record -p 305516,305707 -b -e br_inst_retired.near_taken:pp -0 ~/FindShortestPath.data

-561/760 -
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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 [ AEIFROMERERIR LI EH%%1% NebulaGraph — IS0

e

/95 nebula-graphd F nebula-storaged ABLL, nebula-metad BYRRBAZER/ N AT R TIEE, HITEBUWE nebula-metad AIMERELIE,

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

5.8 FRPE N GolStep. Go2Step. Go3Step. InsertPersonScenario X4M7RUREMBEEIRE.

Al Geov

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 \

-gcov_version=1

¥&88_E M FindShortestPath B91F, 77 GolStep. Go2Step. Go3Step. InsertPersonScenario X4 M7= WBIRE Geov X,

AFHPERERR

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

EHENEREXHBAFRA fbdata.afdo o

13.7.4 (% F & H AU AR U EF Wi NebulaGraph — i il S0
fEFRYRIFIEIN - fauto-profile EF4HIF NebulaGraph I fF,

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 Le_options(-Wignored-qualifiers)

+add_compile_options(-fauto-profile=~/fbdata.afdo)

e

LIRERZ A fhdata.afdo ZRGRIFEY, IBEEFRIFZ T nake clean 3E1F, ERNREIEN fbdata.afdo AL EHHIFo
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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

- 565/760 -

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
41.41

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 tHAEMItLE 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%

REEH: 2024598148
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13.8 SRR

13.8 SCiE =4

NebulaGraph ERTRUEERLAE, KAXNAEIEHEG. ESEENZNTIESL =,

13.8.1 k&5

13.82 N
+ MATCH HZE 4 Pattern B93EIR
« #falE NebulaGraph #A1—" R A A
+ BT BDD it NebulaGraph SERMIHHESREH (k)
+ ETF BDD it NebulaGraph SERMBHHESREM ()
« fBHr NebulaGraph FEI& 1+ K52k
« BT eXERSIENARER

- % | LDBC HIES AR nGQL 2B

13.83 AT A
« EF NebulaGraph Importer it 2SN T AMEERIEARELE
+ J##% NebulaGraph 3.0 #48EIR &
+ NebulaGraph 3Z#F JDBC X
+ Nebula - 28 | Norm FFFREH ORM TR
+ BT NebulaGraph £ Betweenness Centrality &%
- TiREEE8E NebulaGraph Exchange #9 SST &\
+ logrotate 7£ NebulaGraph Y HERGHSL
## TSR

+ Nebula Z%8EE schema i&it by SBngxe (5143 30 )

- FREINEREELE . HEE. BAE. KAE 2153 53%)

+ Nebula 7£ Akulaku E5RERZAISEEL (40 53 03 7)

« MNEF—: dfEfEA NebulaGraph 92— A EREIE RS (09 53 34 %)

- HEHIEFETSEERISEE (£) (145 36F)
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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 A1 LA

- XEEHEETaZRMIVSEE (F) (214 33#)

- ERENREHEEEENNA (395 06 %)

« OPPO EFFEEL (439 09F)

+ NebulaGraph fEM ikl S FRAISEEE (47 93 40 7))

« BIGO HIEEIES W AHLE (53493 4TF)

+ NebulaGraph R R ERVEfRRSZE Demo HE (39 43 54 )

+ NebulaGraph ABrRAE W ZEIEHEETS Demo 5F (184 01 5 55 )

+ NebulaGraph 7E#2ERBXITRIRZ A (29 43 06 #)

BREEH: 2024598148
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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 Z 4

NebulaGraph Rt ZMRB TG, ETFRAFEE. B NebulaGraph EIEIRERE.
+ NebulaGraph Console: JE4 CLIZF i

« NebulaGraph CPP: C++ B %

« NebulaGraph Java: Java B

+ NebulaGraph Python: Python &%

« NebulaGraph Go: Go BF i

e

AT EZIFEIER S (thread-safe) :

- NebulaGraph Java &R if#z 8 NebulaPool 1 SessionPool

- NebulaGraph Go & iz ConnectionPool # SessionPool

wmEEH: 2024598 14H
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14.2 NebulaGraph Console

14.2 NebulaGraph Console

NebulaGraph Console 2 NebulaGraph R4S LITEF iR, FATFERE NebulaGraph £E8HAITE N, RNTIHEESH. SHHSHRTER.

SANNHEIEEF IR

14.2.1 FRAN IR

%

/m o

\

14.2.2 #%EL NebulaGraph Console

NebulaGraph Console FJ3RER S =30 :

“ M TH I
© RIERISRIM BRI, HFHESN o
14.2.3 raEUiH

£ NebulaGraph
BT IS nebula-console %3 NebulaGraph B8R <EEIAT

<path_of_console> -addr <ip> -port <port> -u <username> -p <password>

« path_of_console &2 NebulaGraph Console —i##| X {4 BITFAER R,
- FESSLIBE, EEWELAIER, EENEEIEE SSLAAXSH,

NI

- Hi%%E# NebulaGraph

./nebula-console -addr 192.168.8.100 -port 9669 -u root -p nebula

* FFB SSL Nz B REXREAIE

./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

- 570/760 -
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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

14.2.3 DEEHM
ERSHRAMT,
28 BB
-h/-help BREEE,
-addr/-address REEEE Graph ARSHY IP HENF. EiAMIEN 127.0.0.1,
-P/-port REEEEN Graph lRSHIHO. BRINHON 9669,
-u/-user 1% & NebulaGraph IKSHIABF B, RKBRSMAER, JUERTEEEENEFRE (BHUAN root) o
-p/-password BEAREMNNNESL. KEAFHIAEN, BEAUESEREFH.
-t/-timeout R EREHARAEEBNE, RARER, BIMER 120,
-e/-eval REFARERMN nGQL B, EEMESITRIZBEHRELER, AGBETFERE,
-f/-file REBEFE nGQL BAMNXHMREZ. EEMINESIITZXHRN nGQLIBEAHREILR, HITRERBRFIE
%
-enable_ssl E#% NebulaGraph BY{EF SSL INZEAIIAIE,
-ssl_root_ca_path 1BE CARIEBHTFIERR R,
-ssl_cert_path BTE SSL AFIEBMEFHERRE,
-ssl_private_key_path B SSL ZAMTFERR.
-ssl_insecure_skip_verify BERF IR E NI INIERSHANERHEMENSZ. BRIAR false o MARIRE R true , NIEZRSIHIRMHEMIES
HERENE.
BESHEN o
HHSH

NebulaGraph Console AILURTFS#, AFESHMLEA,
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https://github.com/vesoft-inc/nebula-console/tree/release-3.6

14.2.3 DEEHM

e

VID AZIFSHUER,

SAMPLE FAIRARZ SN EM,

RERRGE, SBA2RE.

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 — +

EELFIRENFESH, S0 T!

nebula> :params;

- BREESHY, BUT:

nebula> :params <param_name>;

- MEMEESEL, w<WT:

nebula> :param <param_name> =>;

SHPUTES

SHASTHRITANREILR, sTLURTFE CSV X, DOT XHE#E Profile/Explain 455,
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14.2.3 DEEHM

e

s XHREESFIEE RSP, Bl Linux %% wd ERBIER.
- YR T —REETES.

- DOT XHMIRA T LUE$IFTE GraphvizOnline MBTFR#ENL, £RAMLRIRITITHIE,

+ S CSV XHESIT:

nebula> :CSV <file_name.csv>;

+ S DOT X4 #r < T

nebula> :dot <file_name.dot>;
il

nebula> :dot a.dot;
nebula> PROFILE FORMAT="dot" GO FROM "player100" OVER follow;

- S PROFILE/EXPLAIN EREIX a0 :

nebula> :profile <file_name>;
gE

nebula> :explain <file_name>;

e

HEEETF Studio REVEE. CSVXft, RAREESESEMNMEEFNARYE, ZHitmSRENNAXFASTEEHENE GitHub issue. IRIZFREH

1Tithl. EEWRRESER.

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);

It EoE &

MR EIBEZ WA basketballplayer, ¥48 Schema 15 BFMEIRE RIEFEAEX shw BLEE.

IENIH RS LI T

nebula> :play basketballplayer
HEPITIER
BEEPITT—ME< NIR, ARITENEGHITE, s
nebula> :repeat N;

NN
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https://dreampuf.github.io/GraphvizOnline/

14.2.3 DEEHM

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, HEATFEE Schema BYR(EHR, EREDN Schema @RS ELIM, FET F—NORBEA RS R, HSWT:

nebula> :sleep N;

WA 82
PR BILABER (EXIT 3 :QUIT M NebulaGraph %, A5 ESFR, NebulaGraph Console ZHERAFES () B/NEd&H<, FIW qit,
il

nebula> :QUIT;

Bye root!

REEH: 2024598148
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14.3 NebulaGraph CPP

14.3 NebulaGraph CPP

B C++IBSMEF IR, AJLUEE. B NebulaGraph BIEEE,

14.3.1 pifds

BHRRERE C++ B GCC Ry 4.8 KA Lo

14.3.2 FRAN IR
%JI_ILJ o

14.3.3 %% NebulaGraph CPP

XN BBESRIFFH RS NebulaGraph CPP,

AIRSRAE

- ESEWNEIFINE, #HESR o

- WRE %% C++ B GCC ARAA: {10.1.0[9.3.0(9.2.0]9.1.0|8.3.0| 7.5.0 | 7.1.0}, #1EESM o
TR

1. 52[% NebulaGraph CPP JRF3 24128,
(%) MBRFELREIETERZAR NebulaGraph CPP, &EFEDN --branch 3IBE D, FIMIREE v3.4.0 KGR, BERITIO TS

$gitclone --branch release-3.4 https://github.com/vesoft-inc/nebula-cpp.git

c MRFEREEEARRE, BRITIOT L TH naster 93ZHR:

$gitclone https://github.com/vesoft-inc/nebula-cpp.git

2. # NB R nebula-cpp,

$ cd nebula-cpp

3. BB R build HHAZBER.

Smkdir build && cd bui ld

4. {FF CMake &A% makefile X1,

Bre

FRINREERRIZN Jusr/local/nebula , WRFBBEHIRER, BETHWIRIEANSEL -DMAKE_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-3.4
https://github.com/vesoft-inc/nebula-cpp/tree/release-3.4
https://github.com/vesoft-inc/nebula-cpp/blob/v3.4.0/third-party/install-third-party.sh

14.3.4 (771

AT ELHMNRRRRE, BIUERED -] HITHIF. HITHE N EI\(\min(\text{CPUNZEL, \frac{A#E (GB)H2})\)o
$ make - j{N}
6. &% NebulaGraph CPP,

$ sudo make install

7. BRI

$ sudo Ldconfig

14.3.4 %

¥ CPP XHH4RIZAATHITXHENR], 3 T3RLEL SessionExample.cpp A, N BIAIR(E,

1. /8 BIEE SessionExample.cpp X15o
2 REXY, SRWT:

$ 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 ShZSEXHTEEERTR, BXIAJT /usr/local/nebula/Lib64 o
include_folder_path : NebulaGraph SkXH7ZfEER1E, BRIAA /usr/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 APl 31y

REILEE CPP BFIGRENEMEN T

14.3.6 #% /0L

NebulaGraph CPP & F it Session Pool #1 Connection Pool #if#75 % NebulaGraph . £ Connection Pool FEMAF BITEIE Session &
o

+ Session Pool

FATHIESR o

+ Connection Pool

FATHIEER o

REEH: 2024598148
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https://github.com/vesoft-inc/nebula-cpp/blob/release-3.4/examples/SessionExample.cpp
https://vesoft-inc.github.io/nebula-cpp/release-3.4/annotated.html
https://github.com/vesoft-inc/nebula-cpp/blob/release-3.4/examples/SessionPoolExample.cpp
https://github.com/vesoft-inc/nebula-cpp/blob/release-3.4/examples/SessionExample.cpp

14.4 NebulaGraph Java

B—FJava iBEMEFIR, AILUEE. EIE NebulaGraph BI#IREE.

14.4.1 Fifd s

B%R%E Java, 47 8.0 R k.

14.4.2 FRAN HR 2

W

JI_ILJ o

14.4.3 %, NebulaGraph Java

14.4 NebulaGraph Java

(%H) WMRFZEAETEMAR NebulaGraph Java, FEEREDT --branch $EE D Zo FIGIFER v3.6. 1L, BERITU T

$ git clone --branch release-3.6 https://github.com/vesoft-inc/nebula-java.git

c MRFELREBEARRE, BRITOTHLTH naster 32097763

$gitclone https://github.com/vesoft-inc/nebula-java.git

14.4.4 5%

e

BW—MERER—RIE, NREMLECRRE—IRIE, SBENE.

fEF3 IDEAZTAS A Maven TH, IE7E pon.xnl HFRANIN T RH :

e

3.0.0-SNAPSHOT 9 BB Bt & hivds, BIRETFTERMIAIZ, EiINEF release fixasS &1 3.0.0-SNAPSHOT o

<dependency>
<groupId>com.vesoft</groupId>
<artifactId>client</artifactId>
<version>3.0.0-SNAPSHOT</version>
</dependency>

WMRTE T HEERERARKD, E7E pononl FFRMIITRE (release iRAEFFEHRM) :

<repositories>
<repository>
<id>snapshots</id>
<url>https://oss.sonatype.org/content/repositories/snapshots/</ur >
</repository>
</repositories>

WEREHE Maven BIZTE, EFsh HITREE,

14.4.5 API 3T

REILEE Java BFIHRENEMHEN S %,
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https://github.com/vesoft-inc/nebula-java/tree/release-3.6
https://github.com/vesoft-inc/nebula-java/tree/release-3.6
https://repo1.maven.org/maven2/com/vesoft/
https://vesoft-inc.github.io/nebula-java/release-3.6/annotated.html

14.4.6 #Z0 U

14.4.6 %005
NebulaGraph Java & Fimtz{t Connection Pool # Session Pool i fEAA T, A Connection Pool FEAF BITEE Session £fl,

+ Session Pool

FATHIEER 0

+ Connection Pool

FATHIESR

[

14.4.7 Java tH5 %

UTHIFEENTR AR RSP, WEARSS WA

REEH: 2024598148
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https://github.com/vesoft-inc/nebula-java/blob/release-3.6/examples/src/main/java/com/vesoft/nebula/examples/GraphSessionPoolExample.java
https://github.com/vesoft-inc/nebula-java/blob/release-3.6/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

— A Python BENEF i, rTLUEE. B NebulaGraph EIEUERE.

14.5.1 FifR &M

B %% Python, hrZ/9 3.6 &L ko

14.5.2 FRAN R
%JI_ILJ o

14.5.3 %%% NebulaGraph Python
pip %%

$pip install nebula3-python==<version>

SRR L

1. 52fZ NebulaGraph Python JRFBEIH128,
(7)) NRFEREIETERAR NebulaGraph Python, JEERIEIRN --branch I8E Do HIGNREE v3.4.0K7hAS, ERITOTHS:

$ git clone --branch release-3.4 https://github.com/vesoft-inc/nebula-python.git

c MRFBEREHEARRE, BRITIM TS TEH naster 929D

$ gitclone https://github.com/vesoft-inc/nebula-python.git

2. #NE % nebula-python,

$ cd nebula-python
MITIN T a S RE,

Spipinstall .

14.5.4 API 3[4

AT EE Python B iR AV RSN 75 %,

14.5.5 #% /AR
NebulaGraph Python & gzt Connection Pool #1 Session Pool F#fER AT, f#/A Connection Pool EEMAF BITEE Session 3,
+ Session Pool

FARGIESL 0

ERIREIES L 0

+ Connection Pool

HATHIESR 0
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https://github.com/vesoft-inc/nebula-python/tree/release-3.4
https://github.com/vesoft-inc/nebula-python/tree/release-3.4
https://vesoft-inc.github.io/nebula-python/release-3.4/annotated.html
https://github.com/vesoft-inc/nebula-python/blob/release-3.4/example/SessionPoolExample.py
https://github.com/vesoft-inc/nebula-python/blob/release-3.4/README.md#example-of-using-session-pool
https://github.com/vesoft-inc/nebula-python/tree/release-3.4/example

14.5.5 LG

REEH: 2024598140
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14.6 NebulaGraph Go

14.6 NebulaGraph Go

ZB—M GoBEMEFin, aILUEE. B2 NebulaGraph BIEIERE,

14.6.1 Fifs

B%% Go, hAR 1.13 kLt

14.6.2 FRAN R
%JI_ILJ o

14.6.3 ~#; NebulaGraph Go

(%) MRFETHIEEMRAH NebulaGraph Go, FEEMET --branch $EE D Zo FIIN%EE v3.7.0& A, BERITU T

$gitclone --branch release-3.7 https://github.com/vesoft-inc/nebula-go.git

- MIRFELERAEFLRRE, BHITU TS TH naster 73 ZHYIFH:

$gitclone https://github.com/vesoft-inc/nebula-go.git

14.6.4 %2 al R
REREHHNHTUT:
$ go get -u -v github. com/vesoft- inc/nebula-goe<tag>

tag : FBEDZo B4 master 5% release-3.7 o

14.6.5 API 314

REILLEE Go BFRRMHEEMAAMEE,

14.6.6 %05
NebulaGraph Go & it Connection Pool #1 Session Pool F##fER S, A Connection Pool FEZAF BITEIE Session i,

+ Session Pool
FHREIES N o

ERRENIESL o

+ Connection Pool

FATHIESER # o

REEH: 2024598148

- 581/760 - 2023 Vesoft Inc.


https://github.com/vesoft-inc/nebula-go/tree/release-3.7
https://github.com/vesoft-inc/nebula-go/tree/release-3.7
https://pkg.go.dev/github.com/vesoft-inc/nebula-go/v3@v3.7.0#section-documentation
https://github.com/vesoft-inc/nebula-go/blob/release-3.7/examples/session_pool_example/session_pool_example.go
https://github.com/vesoft-inc/nebula-go/blob/release-3.7/README.md#usage-example
https://github.com/vesoft-inc/nebula-go/blob/release-3.7/examples/basic_example/graph_client_basic_example.go
https://github.com/vesoft-inc/nebula-go/blob/release-3.7/examples/gorountines_example/graph_client_goroutines_example.go

14.7 X TTHRAY % P o

14.7 %1 X DTk A & F

PRI AR X AR F AR U TE P HEZEFEE NebulaGraph EHUERE:

* NebulaGraph Rust
» NebulaGraph PHP
» NebulaGraph Node
» NebulaGraph .NET

wmEEH: 2024598 14H
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https://github.com/vesoft-inc/nebula-rust
https://github.com/nebula-contrib/nebula-php
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15. NebulaGraph Studio

15. NebulaGraph Studio

15.1 1A NebulaGraph Studio

15.1.1 f+%4+& NebulaGraph Studio

NebulaGraph Studio (f&#7 Studio) R—FAILGET Web iFEMFREBETMAU TR, Bt RIZER, RHME. FESA. F
5 nGQL EHE—I4TUARSS. AP AILIE NebulaGraph GitHub € EHEERIRE, FESN o
Bre
AP B3 Thik. 1AlhR NebulaGraph fRIETHEEER AN AU IR, =& B Rl fEf B = _H 1SS,
RATHRAR

PR LIERE RPM &, DEB . tar 8#1 Docker RS L%EE0E Studio, £ Kubernetes SE8¥BIRT1FE A Helm L2EE0E Studio, FHEEESE

[

JUHERE S R INEEEAHER], 7EfEA Studio BFIEESZRIRRE, HMER, &F o

= AR
Studio A A5 EEIE NebulaGraph $%iE, B&LUTINAE:

- {£f Schema EI2INRE, AP AIUERERAETRETE. Tag (157%) . Edge Type (B3R | H5|IWEIE, ZEERTEMNAITEIE, RERL
= NebulaGraph,

- EASAIEE, BYERENEE, AFEESARMUHE, HEXNEEHIESNES.

- fEAEHIATHEE, AP ALUER nGQL IEAEIE Schema, HX#ERITHEMAERIE.

EERZ5
MRBUTE—FR, #AJLUERA Studio:

- BELREEET NebulaGraph, #8EH GUI TABIEE Schema. SAEIE. H1T nGQL EAEM,
- MIFF#4% S nGQL (NebulaGraph Query Language) , BERSBAGSITIA, FHEEM GU TABEEUHMHEMNER,

E=Zsrsan:
&7 NebulaGraph BIAREAEMIIE, FRIUAFEILUER root IKSFIERZEIEE S Studio.
% NebulaGraph BE7T SM%KitE, BF REeERIEENWSTIZEER Studio. XF NebulaGraph BWEHIIEINEE, &% 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

A HeA

15.1.1 ft 4+ NebulaGraph Studio

e

Studio &% T Z=IRILF NebulaGraph W%, EBZAXBASRAZGBEMN, AERSMMXAM TR,

NebulaGraph kizs Studio hR4s

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

3.0.0~3.2.x 3.4.1. 34.0

3.1.0 3.3.2

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
TRASE H

Studio A FHEFRREH. BRBILUER Studio [iAE i R EE R ARG,

BYThESE Studio /5, AP AUEREA LAREAFKEG, BRE BNAE, &%F Studio WIRFEMA,

Nebula Studio | %= Schema th SN

=Hla

EE=E5IR

Fs £
1 basketball... .
2 hello_test
3 test

Partition
Number

10

100

Replica
Factor

Charset

utfg

utfg

utfg

Collate Vid Type
. FIXED_ST
utf8_bin
RING(32)
utf8_bin INT64
utf8_bin FIXED_ST
RING(30)

[ EHAE

B &

v3.3.0-beta

Atomic

Fge Group Comment -3

false _EMPTY_
false _EMPTY_
false _EMPTY_

&EEH: 2024598148
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https://docs-cdn.nebula-graph.com.cn/figures/st-ug-001-cn.png
https://docs-cdn.nebula-graph.com.cn/figures/st-ug-001-cn.png

15.1.2 BRI

15.1.2 {5 FH PR

ISR EER Studio AIBR.

ARG

Studio BNz ¥ x86_64 5244,

Bl L%
Studio LEEIRNZH; EETRKM CSV XM, BR, EMNHFANRFREFNEIARZRG, mEMESEUEHETENE,

Al
BRI{GHE Ihle LU CSVRATHENER, FFHEMIBIESEHA.

nGQL FFF
BRUUTRASN, APEUTE IB6E EHITFE nGQL iB4a):
* USE <space_name> : SBETE Space THIFIRAIEZFEIT(E], FoEEITX MEMEZEETE,
- BHE EFEA nGQLIEA, AP RUEREIEIRTT, FEEEREITR,

Y 78 S B
BINERRIMIRAR Chrome 3518 Studio, TNEEMERETRFEENREFEHF R,

&EEH: 2024598148
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15.2 5 XS

15.2.1#F% Studio

AT BUAEA#IEDT RPM. DEB. tar &0 Docker #FE Studioo

RPM #f% Studio
Cllfi==ts
7£80% RPM hi Studio 2@, AR REHIAUTER:
* NebulaGraph [RBELZEEHB5h. FHER, &F o

« {EAM Linux &1THRA CentOS , BZRE Isof,

- BRI E R S Ao

wAs e
7001 Studio 2t web BRSZER.

gkt
LA

LIRIEFEEEH TH RPM &, BIGERRIARA. SR THERNT:

TR oozl 3EF NebulaGraph hfgas

3.6.0
2. {EF8 sudo rpm -i <rpm_name> ¥ %EE RPM &,
a0, % Studio 3.8.0 FRAFETITUUTH S, FIAREERREN /usr/local/nebula-graph-studio :
$ sudo rpn -i nebula-graph-studio-3.8.0.x86_64.rpn
WEI LA L T e S REFIEERF:
$ sudo rpn - i nebula-graph-studio-3.8.0.x86_64. rp --prefix=<path>
HREREILTEE, &K PRM AR Studio EEMINER.

Start installing NebulaGraph Studio now. ..
NebulaGraph Studio has been installed.
NebulaGraph Studio started automatically.

3. BEIRINGE, TEXEESAEAZEIN http://<ip address>:7001 o
MRENLBEOFEBIUTERAE, XRREELMIIEEHZ6h Studio.
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https://oss-cdn.nebula-graph.com.cn/nebula-graph-studio/3.8.0/nebula-graph-studio-3.8.0.x86_64.rpm
https://oss-cdn.nebula-graph.com.cn/nebula-graph-studio/3.8.0/nebula-graph-studio-3.8.0.x86_64.rpm.sha256

15.2.1 #% Studio

NebulaGraph Studio

BB MIEE
SRR >

© 9669

K : [@#x v

FEE=4

P RILUER AT < EN# Studio.

$ sudo rpm -e nebula-graph-studio-3.8.0.x86_64

HERELELTERM, &5 PRM AR Studio BEEH,
NebulaGraph Studio removed, bye~
T AL
MRARELREPENBRIRANHAEFTEFHRHDTELRS, BEAUTHS:
© FEIRRIARSS

$ bash /usr/local/nebula-graph-studio/scripts/rpm/start.sh

- FEIfFIEARSS

$ bash /usr/local/nebula-graph-studio/scripts/rpm/stop.sh

MR EEARSSETIBEIIREE ERROR: bind EADDRINUSE 0.0.0.0:7001 , FAPAILUEE L Fa<$ERIRM 7001 BEH S B,

$ Lsof -i:7001

MRHOWEA, BERFERZHEOLHE, AP RIUEN studio BERNEHO, HEHRBRS.

//MER studio RS EE, EREBSUFERINERTE S /usr/local/nebula-graph-studio s
$vi etc/studio-api.yaml

JMESUROS, BRER— AR AR,
Port: 7001

//EERSS
§ systemctl restart nebula-graph-studio.service
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https://docs-cdn.nebula-graph.com.cn/figures/std_login_230912_cn.png
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15.2.1 #}%# Studio

DEB 7% Studio
HiFEA 1
7382 DEB ZpE L Studio 2 8l, BFEEMRIAUTER:
+ NebulaGraph [REEEBEHBR. FMEE, BF NebulaGraph L2550,

« fEARY Linux Z1ThiRJ9 Ubuntu,

+ BRUTHARK S A,
wmHS iEA

7001 Studio 2#H9 web BRSS

« BIRRFHTETE Jusr/Lib/systend/systen BR. IEBIZER, EFoolE,
S
1 RIBREIERZFEH TH DEB &, BiIUEERMIRE. ERATHEEZNT:
s3] 130N 3EF NebulaGraph hfgs
nebula-graph-studio-3.8.0.x86_64.deb nebula-graph-studio-3.8.0.x86_64.deb.sha256 3.6.0

2. fEF sudo dpkg -i <deb_name> ER<S &% DEB €,
flan, %% Studio 3.8.0 FRAFZEGITU TS

§ sudo dpkg - i nebula-graph-studio-3.8.0.x86_64.deb

3. BoIRRINE, TENSEESUEA=5N http://<ip address>:7001 o
MRENLREOFEEBEIUTERAA, RREEMIEEHZ6h Studio.

NebulaGraph Studio

REIREE
SERAIR RS>

© 9669

K l@wx v

I
FFRTLASER AT 9SS ENE Studio.

$ sudo dpkg -r nebula-graph-studio
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https://oss-cdn.nebula-graph.com.cn/nebula-graph-studio/3.8.0/nebula-graph-studio-3.8.0.x86_64.deb
https://oss-cdn.nebula-graph.com.cn/nebula-graph-studio/3.8.0/nebula-graph-studio-3.8.0.x86_64.deb.sha256
https://docs-cdn.nebula-graph.com.cn/figures/std_login_230912_cn.png
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15.2.1 #}%# Studio

tar f0#0%E Studio
ks
TEERE tar BLEM Studio 281, APEEMRIAUTER:

+ NebulaGraph [REEEBEHBR. FMEE, BF NebulaGraph L2550,

+ BRUATHARK S A,
wmHS WiEA
7001 Studio $2{##9 web fRSS
fre it
1 RIEFETEH tar &8, BIGEERHhRES.
RER Studio R4S i&F3 NebulaGraph higzs
nebula-graph-studio-3.8.0.x86_64.tar.gz 3.8.0 3.6.0
2. fRIE tar &
tar -xvf nebula-graph-studio-3.8.0.x86_64. tar .gz
3. #B% nebula-graph-studio #/E50.

$ cd nebula-graph-studio
$ . /server

4, BEIRRINGE, TEXSESSHIUEAZEN http://<ip address>:7001 o
MRENLBEOFEEEIUTERAA, RREEMIIEEHZ5h Studio.

NebulaGraph Studio

B EHIEE

R R R BA S >

: 9669

K l@wx v

(A S

BARPAELER kill <pid> MARRX(ERS:

$ kill $(Lsof -t -i :7001) # stop nebula-graph-studio
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15.2.1 #%#& Studio

Docker #% Studio
FlEzSdes

7£EBZE Docker hf Studio Z g1, BREERIAUTES:

+ NebulaGraph RS EEEEH B, HHES, 5F o
- TEBIFIZETT Docker AR Studio FI#28 L% %EH B0 Docker Compose, FHEESE o

- R T IRE RS S Ao
®OS BieA

7001 Studio 2 fHAI web ARSS

(7]3i%) FEFEKFEM Docker Hub $iBY Docker SRRYRE RTRELLIRIE, AP RILAER registry-nirrors SERECENEFE K. FI90, WREER
Docker FEIREAHE. MBHREMPERRAZHHRE, WRUATHEREE registry-nirrors S

{

"registry-mirrors": [
"https://registry.docker-cn.com",
"http://hub-mirror.c.163.com",
"https://docker.mirrors.ustc.edu.cn"
]

}

BRE X HHIERIZM 5 A IR ER M/ Docker Desktop kA MR. FHESSE 0
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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

ERLITIARRUTTERRETHS, SBEHBEN Docker R Studio, XEFH(1MH NebulaGraph kiias/3 3.6.0 B#HITER:

1. & Studio WEFBEEE X .
REG &R NebulaGraph hizzs
nebula-graph-studio-3.8.0.tar.gz 3.6.0
2. B3 nebula-graph-studio-3.8.0 BR, HEREGHREEBERT.
mkdir nebula-graph-studio-3.8.0 && tar -zxvf nebula-graph-studio-3.8.0. tar gz -C nebula-graph-studio-3.8.0
3. fRIES# N nebula-graph-studio-3.8.0 BR.
cd nebula-graph-studio-3.8.0
4. }iBY Studio B9 Docker %o
docker-conpose pull
5. W H BN Studio fRS. HA, -d RNEEEEITRSSER.
docker-conpose up -d
YREREILTEEEY, RR Docker kit Studio BERINEE.
Creating docker_web_1 ... done

6. BEIALINGE, TEXILESHIUEAZEEN http://<ip address>:7001 o

e

7£3517 Docker ki Studio B9#N28 £, AP RILUETT ifconfig Si&E ipconfig FREXASAL IP ok, WNRFEAXENLRI5IE Studio, RILAERITEMAE= BN
http://localhost:7001 o

MREARBEOPREIUTERRE, RTELMINEEH BT Studio.

NebulaGraph Studio

EEIEE

SRR R AR 3R>

: 9669

Ak l@dx v
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Helm #%€ Studio
FNFNBUATE Kubernetes 5 Helm ZEH/Z5h Studios
FlESdas

LI Studio 71, AR EEREUTREHBRTERAHERE:

i IRAER
>=1.14
>=3.2.0

RS

1. 522 Studio BYRMAZEIEH.

$gitclone https://github.com/vesoft-inc/nebula-studio.git

2. # N nebula-studio B o

$ cd nebula-studio

3. BHHZRE Helm Chart, #8874 ny-studio o

15.2.1 #%#& Studio

$ helmupgrade --install my-studio --set service. type=NodePort --set service.port=30070 deployment/hem

Helm Chart BEEBE S #5050,
B BIAME
replicaCount 0

image.nebulaStudio.name vesoft/nebula-graph-studio

image.nebulaStudio.version v3.8.0
service.type ClusterlP
service.port 7001
service.nodePort 32701
resources.nebulaStudio {1
persistent.storageClassName "
persistent.size 5Gi

4. BEIRING, TENS2EMIBEF=E8I N http://<node_address>:30070 o YNSRFENISI 28 & (A EE

EEp0

Deployment BYREIASE5,

nebula-graph-studio R8I € FE#L,

nebula-graph-studio BIARZ,

BRSSEEY, #7179 NodePort , ClusterIP X LoadBalancer ARz —,
nebula-graph-studio 1 web AR89 .

Kubernetes ££8£5MB3A1A] nebula-studio MRIRIRO,
nebula-studio FYZEIRPRE/IER.

storageClass &, MRTIEEMFERRIAE

FRERAR

- 592/760 -
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15.2.1 #%#& Studio

NebulaGraph Studio

BB MIEE
SRR >

: 9669

K : [@#x v

Shelmuninstallmy-studio

RS
H Studio BRAEE, BFPEEEE NebulaGraph, #4558, &% B

REEH: 2024598148
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15.2.2 yEEEIEZE

15.2.2 AR E

ERINEE) Studio 5, AP EBEEEE NebulaGraph » X EEHR Studio dN{Ai%#E NebulaGraph .

[HEZS es
TE1%#% NebulaGraph $UEE, BREERIAUTES:
- Studio B&E5h. ¥MAEESE 0
+ NebulaGraph #9 Graph BRZSZ#1 IP itk AR AR SZSFR AR . BRINKOA 9669 o

- NebulaGraph ERKSES, GIERRZMNENE,
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15.2.2 EEEHRE

BIESR

LU 1% NebulaGraph :

1. TR ST ES A= 5N http://<ip_address>:7001 o
ENEREOPEIUTERRARTELRINEZBHE5T Studio.

NebulaGraph Studio

RERIEE
SERAIRE VA >

: 9669

AR l@wx v

2.7% Studio B9 BB ¥UERE TIE L, WAUTER:

+ Graphd IP #ifit: 1S NebulaGraph B9 Graph BRSSZA#1 IP #bdik, {530 192.168.10.100 o

e

- BPfE NebulaGraph 5 Studio 3EBER—&WEE L, ARHMAIIES XAV ZHIZAYL, IP #ilt, AR 127.0.0.1 3FE Llocalhost o
- TEFBIRE TUERE S —1 NebulaGraph BY, RBZIAREANRIE, NRFZRNERZ D NebulaGraph, AILARREFIEEHETREER.

+ Port: Graphd BRE5HYIHO. BAIATT 9669 o

- PR BB 1R NebulaGraph HSHIIEIZBERE E RS HFHD.

- MRKRBASHRIE, TLUESRIABFE root AEREZE.

- MRERASMIIE, BERIEKSERS, AP REELU GOD ABER, HIUEE root RIFAIZR nebula o
- MREBASHRIE, ANXEET FARANAFRASETHAE, FTRAENAFERAESHKSNERER.

3. EARER, R EE R,

e

—RERSIERSR 30 ¥, WREBT 30 DIIRERIE, B, RRFRERERIERE.

BRERZETWUR, RIEEARERTIEXINGE, HEZFAM THASRANNREIES.

REBRRILEINLN, 8E @o
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15.2.2 EEEHRE

JEBHRE
FXThiE#E NebulaGraph f5, FAPRTLABATEA T 1&1E:

- EREHISEE Schema TUEEE Schema.
- HIES AR,

- 1 12618 TTE L HIT nGQL A EIIEIE.

+ £ Schema EETTEER L&t Schema,

e

MK S BORRIRE 7 RERITHIEEAR(E, FIRS I A= i,

7% [lr

MR EBEHERE NebulaGraph, FTUEH EEHREEEIIEE.
ENEELARERP kG, BE EFH.

REEH: 2024598148
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15.3 PR

15.3 BT o5

15.3.1 #i%l Schema
FE{EF Studio Z &1, AP EBIIRIE NebulaGraph FERME Schema (=) .
Schema EVEGEUTER:
+ Tag, UKESH Tag HEM,
- Edgetype, UMEH Edge type HIEM.

FFRILAT# NebulaGraph RI#HEESE basketballplayer , ZASORET &R FIHBAINEIMAL] Schema,

TRIIET Schema EX,
ESid) BTR BlE (BuERR) L
Tag player - name (string) RIAKRo
-age (int)
Tag team - name (string) REKPAo
Edge type serve - start_year (int) RRIKAMITHO
- end_year (int) ZAT BB RAEKRABR REER, FEEMEKEEIEKRA.
Edge type follow - degree (int) RRIKERITT A

ZATARADIRGRBRRIER, HREM—PIRRRIS — MK,

TEIRBERGIS player #5R5 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 2024598148
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15.3.2 fij# Schema

15.3.2 fil# Schema

£ NebulaGraph F, FFP#%Z1%HE Schema, A REMERS NRLBIBEFLEIE. 3B ARMNMEER NebulaGraph B9#EHI& 8, Schema IhaELIE
Schema,

e

- P A LUER nebula-console 8 Schema, #1EE MR # o
- AP AILAER Schema EETHEEEIR (L%t Schema, #ESN o

[k es
7£ Studio £8I% Schema Z&7i, AFFEERIAUTER:
+ Studio B&%E#%Z] NebulaGraph £3E .
- JKkS#3%8 GOD. ADMIN 5 DBAMR, FAER, &% o
- B&#MK Schema WEXR,

- BEeIEETE,

e

FRHIEZEIRETE. WRWSHAE GOD MR, WAILIE $£HI4G 5 Schema LEIBR—EI=(E],

i/ Schema EHIHEENE Schema

RUUTSEBER Schema BIEIHAERIE Schema:
1. Bl Tag. 4R, &% o
2. B Edge type. HFHERE, &% o
fF A& 01 Schema

1 EMBSAM=E, S =7F8 %,
2. 1 70 Space FiEFE— P ETIE, EARFIA, 1%F basketballplayer,
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15.3.2 fij# Schema

Nebula Studio 1= Schema SN

basketballplayer v]®

Nebula Console

1 SHOW SPACES;

JIEBRITH, KRRMAUTIEY, HRERMNIETR .,
// 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);

Eiit, BFEZ5M T Schema 8, AP ALUEITUTIEEEE Tag 5 Edge type EXBHIEM. 7T,

// 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 &, AP A LUFH o

REEH: 2024598148
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15.3.3 S AZdE

Studio ZRFFRE UG CSV BRXEIBES N E NebulaGraph F,

[HEZS es
SANHEZH, BEWHIAUTER:
+ NebulaGraph 22483 Schema,
- CSV XH#& Schema EXR.

- WKS#H% GOD. ADMIN 5 DBA R, #ESN o
AH

ETERSA=E, B& & E#To
SANBBEEEN N 2NED, REERNURSANES, ETREEEANR.
HHEERR

ENEA L ARERELER, REREREREAXIZE, HEIXR 3 MEEREIER.

IR iEA

ofFtE AISTEE(ER CSV X3k, R3ZHFRS Amazon S3EON TR,

SFTP FRIN SFTP YEJ CSV XK IR,

I LR CSV XX XHA/NREEET 200 MB, Bid FREIFIS RN E At 75 TRV SRR,

15.3.3 S AKURE

e

- Efeaih CSV XX R, —RAEJLUERZ A CSV XfF.
- BURRAING, ATMERE LA REHIRRERE, VRTINS EFERNSERIES, W UREESMREER.

YN

LANEAL LARERSNES, TRINTIRE:
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&Tjtion

AR AESNER, TEHRHIBEEXH exanple.yanl , BEEEB EEFEEXMH. BBEHNS NebulaGraph Importer KEEREL,

- BTiE: FESABENEZERT.

- ESEIR: FIABTHER, FTLMER.

- BESERE (A | IUBEEMGEEHAH. HMES, RN EEHABISNHLL.

o REMRE:

a. BEHRIN Tag, ARTE FAIMGHIIRERIERE Tag,

b. RERNSAXY, EXHREEFHBEREBENXHRE, HIABTESANXY, ARRERM.
c. AN TIHIEENHHN D RFMESHEHERL, RABREHIA

d. 72VID 579 VID i F R, ZFERAESIFIEH A VID, BRI VID FINFISEES.

e. ERMIERABIEEREMMMNT, WFRILUA NLL BIEE T DEFALLT BIEME, AILUIRIEEX A,
f.EE 2~ 5 FBRBIE 1Pk Tag MEIEXH LIS N

g EE 1~ 6 SRRFIAEBESAN Tag HIELHBI N

© KB 5REATERIZIFERL

15.3.3 S AKdE

& 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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15.3.3 S AKURE

) TERIRERE, BHSN BN NebulaGraph IKSHEBH A

SANESEIEE, AUESAMERENEESANESHHE, HRIEETEHREES. FEES. EEAE. THES. ENMSA. THEEX
. MFRESFRIE

SEREIES NG, ARELUEAN DlH,

REEH: 2024598148

-602/760 - 2023 Vesoft Inc.



15.3.4 #H & S

A SR Studio BHEHIE R E.

Nebula Studio = Schema th 8N 2=

2

basketballplayer v ®

Nebula Console

7 m

8 1 MATCH (v:player) RETURN v LIMIT 3

9 $ MATCH (v:player) RETURN v LIMIT 3

14 B
s

159
Qe

HATRS[E]JE#E 0.00302 (s)

$ MATCH (v:player) RETURN v LIMIT 3

=
e v
% ("player102" :player{age: 33, name: “LaMarcus Aldridge'})
AT

("player106” :player{age: 25, name: "Kyle Anderson"})

("player115" :player{age: 40, name: “Kobe Bryant"})

-603/760 -
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TRIIH T =6 & R E _ EREMIEE.

10

11

12

13

14

15

IhiE
TR

EEE A

RS

AsEiER

BEEREANE
B17

BEXSHET

BmAE

BABTRE

ARINE U

SH CSV el
PNG #&NE

RIF/FERNITE
R

KHAATER

®EEO

AAkED

KD

KD

15.3.4 =l G 5 E

R EH 8 TEHNESI A T,
£ HaiE=E SIRPEFE— B TE,
i%BA: Studio ANZIFEIZEMNEFITIT USE <space_name> &,

5$Q i, BRAWER, REER—NE, MANERRIEHRANIZED.

L
RiE C &, EAETERIIRE, fRuEHP—MED, WNEFEBMNZIED. FIRERM
&I 15 RIEFIEITIER.

RiE ﬁ ZH, BTWANERFEZRANAR,

ERNEPIEA nGQLIBAE, =& ’ RHRFHRETTIED.

v?&%ﬂﬂ%ﬁé?@)‘(%ﬁ, BTs#kEN, FEEEAIR o

ERNEPREA nGQL IBAE, =& ’ BEiETED. AP AURNGAS MEARET, B02Z
B ; 9FR. IR // AIER.

BT nGQLEARE, XEEREAEITRS. MREUETHY, BOUREER. MREB@DETE
¥, EAUAEETR.

533{} %, KEAFENERSD, ERENETZZHUEBRT.

l S4E

BT nGQLIBAREILERG, REERAREIAN, RE U RHRNEERFEER L CSV XA AT

Ho HREIAIMUEL, [RE & FRFHRNBER AR LL CSV X e PNG B/ IS .

N\ 4

250, BRmE% nGQL IEMREINERF AT 250, B nGQL IEAREIER.

X &80, XA nGQL IEALREIRILE R,

BREBTER, MREORREER, BOSURETA2IREILER,

TEAETER. MREBOSRETENRDLER, GOSUAAATEAEMNEEINER. REHA

7B, BRISIESEIR.

&EEH: 2024598148
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15.3.5 &*Schema

15.3.5 & Schema

R =3 ]
Studio 1##%% NebulaGraph /&, FFRIUEIZSMIRETE. AP RILER 268 3i#F Schema &FEIZEl. AX{REIMAIER Schema 1&(EE
=il

BT

BEE=EZE, ARRERRUTES:

- Studio E£&%#EI NebulaGraph .

- HETE RN SIHE IR SMIFRE = EHIEE, BD:

+ 303 NebulaGraph XA BEMHIIE, AP UBIABF R user WSFIERZIEER.
+ W8 NebulaGraph EFBEHRIE, AP root WS REZBER,

ulfe e

CETRESMIZE, S Schema I,

EETEGIRLES, ff+ VRETE R, TR TERE:

- BIR: IEEESERMN, ARAIFIREN basketballplayer o FAISEHENEZRBIMES.

- vidtype: EI=EF = ID (VID) WUEIBAA, EREENEKFEFFE FIXED_STRING(<N>) B INTes , —BENXTEER. ARAIEE N FIXED_STRING(32) o ¥
MER, BF VDo

. R ETERER, A 256 FH. IALHR, AREHEER Statistics of basketball players o

- ALESE: DBIEE partition_nun. replica_factor BY{E, EARGIR, HMSRHIFIEER 100, 1. FHMERE, &F o

£ WRZBY nGQL B4 Eik £, AFEEERT BRIGEWNH nGQL B4M, ITFIR:

N =

CREATE SPACE basketballplayer (partition_num = 100, replica_factor = 1, vid_type = FIXED_STRING(32)) COMMENT = "Statistics of basketball players"

3. EEWINEIRE, R tliZ &, MRTELE BEEyR, mMAYKRPETREZNETEEE, RTEZEEIEZRM.

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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15.3.5 ¥ Schema

TR P 25 ]

MERE =B SMEFERRFTEE, SRBRESIENR S (O EEMRE,

1L ETERSAM=2, = Schema R&.
2. EEEEPIRE, HREIFTEMFOETE, HE RF T, &3 BERE=IE,.

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 BIIHEER R ko
JREHRIE
E=EeEmINGE, BARUFIAtIZSEL Schema, B1F:

- #21ETag
+ 12F Edge type
. 1BRERS|

REEH: 2024598148
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15.3.5 &¥#Schema

E Tag (FRE)
£ NebulaGraph HEIZETEE, BFRREEE Tag (RER) . BRALUEREER 258 3i#& Schema EIRIAEIR(F Tag, AN BFANIMAE
Schema EIEIHREIR(F Tago

FlEzS e
7 Studio Li#(F Tag Z/i, APBAHINATESR:

- Studio E£&%#EI NebulaGraph ,
- ETEIBERE,
- HEiERMNKSIHE GOD. ADMIN 3¢E& DBA BIRNR.

il TAG

1 ETRERSAAZ A, =& Schema TI&.

2.7 BmEyE b, HREETE, REETERFNET & 5P RS Schema,
3.7 HeiETE ERIAETEEM. AR LB SR E =6 SRR E =,
4. RE AR WE, Hed+ e R,

5. 7% SUEARE UE £, e TIRE:!

a. B¥R: BN Tag B AR, 3N player o
b. R (AIi%) : M Tag &,
c. EXEYE (F%) : R Tag RERM, =i+ FMEY, FN— I oS NEK:
- WNEBERT.
- EEFEESEL,
- EEREATEE.
(FIi%) WINBRIAMES
(A1) WNEMEE.
d.I&BTTL (JFERiE) (A1) : Tag KIGBRSIBY, AFAILUEE TTL, DEIGETTL (fZERTiE) , &% T1L_coL F TTL_DURATION (Bfi: %) . #iF

5% o

6. TRIRESS, £ WHAINGQLIER Eik, BFAEERES LRECEFMN I nGQL B,
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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

1. WIAETIRE, R e &,

YR Tag QUEEARTH, 15% EIRESERX Tag WEMTIR.

B TAG

1 AT SAA=, = Schema Bi&.
2. E BEESER B, REETE, fREETERFHET RF 5P RE Schema,
3.7 I E=E EAETEE . AR BRI LS ERE =R R IR RE = E,

. 2

Rl TR NE, REIFREUAN Tag, HEIRETIP, RE ElfT.
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15.3.5 HH#Schema

5 TE 48 TUE, AP AILUEHELU TR

- MRBEHIER: 7T B BN=E HE, BRESE B

- MRBEHER: 7 EXEYE X, RITEEHRNEY, TANSE FiE, BERE Wik

- MREMRENE: £ ENEE XS, RIFEMROEYE, EANSRE kR, RESE ik

- MREFMBY: £ ENEE XS, A&+ FNEYE, REBMES, =& Wik ¥MRESELE Tag,

- MRBEHRTTLES: EIRETILRE, && &8, BoESE il #ESE TTLE

- MREMBRELEBEN TTLES: 88 TTLXE, BUHEEIREBTTL (FEE) , AE=E fE.

c MRERETILES: EIRE TTLXE, D% IRETTL (FEEE) , &5 1TL_coL F TTL_DURATION (Bfi: #) , =i ik, ¥BESE TTL I,

e

TTL 5FR5I89HEFRA, #ESE 175,

HE: TAG

ER Tag BUSTHIA 10, ERFREEIENRS O TERE.

1 ETER A=, = Schema M.
2. EETEFIER R, RIETE, REETEZMHETE BIF FIFRE Schema,
3.7 HeiETE ERIAETEEM. A A LB SR E = 6 MR E =,

4, il
miERE I, KAFEMRN Tag, HEBRESIHR, a& @ EltTo
5. R IHEEFR ST #iko
TR

Tag QUEAING, AAAILUE 26l LEFBARKIE, RERR S\ D BEARLKE.

BREEH: 2024598148
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15.3.5 &¥#Schema

#/F Edge type
£ NebulaGraph HFeIZEI=EE, AP AJEEEEE Edge type (H3E) . AP AILUEERGER 15618 3E Schema #21F Edge type. ZS3{XtRELN
Al Schema #21E Edge types
RiEEAR I
7£ Studio £#21F Edge type Z8i, BFMTAHIAUTESR:
- Studio E£&%#EI NebulaGraph ,
- BEEEEIR,

- YHIERMKSIEE GOD. ADMIN (& DBA R R,

1 ETRERSAAZ A, = Schema TI&.

2.7 B=EyE B, HEETE, REETERFHET & §IF RS Schema,
3.7 HeiETE ERIAEZEEM. BAA R LB SR E =6 & R E =,
4. RE DB TE, HRE+ R

5.7 SEnA mmE Lk, FTEAUTIRE:

a. & W Edge type B, ARFIH, N serveo

b. #R (A]i%) : HIN Edge type FI&E,

C.EXEM (Ai%) : MR Edgetype FERM, S+ FMEY, HM— P HZNEM:

- WNBEER.

- EEFBESEL,

- EEREATEE.
(FI3%) MANBRINE,
(FIi%) WANBMEET,

dIREBTTL (fZ/&RdE) (A3%) : Edge type RIRERSIBY, AP ALURE TTL, AEIRETTL (FF7ERTiE) , I&E TTL_CoL F TTL_DURATION (ERiL:
W) . #¥ESE o

6. STRIRESS, £ MY nGQLIER EiR L, BFaEEEIS ERECEFHEI nGQL B,
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15.3.5 &*Schema

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

[«

1. WIAELIRE, R e &,

WIR Edge Type BIEMIN, WD RS ERIXA Edge type MBI
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15.3.5 &*Schema

&2t EDGE TYPE

UL TH B Schema 1824 Edge type:

1. ETRESA=A, =& Schema 1%,
2.1 BIEEGIR b, REE=E, AERSEBIRRE T I21E FIPSE Schema,
3.1 YpiE=E BEMIAESEIRIR. P e LOEIER E %S 63 FRre i B 2 (al t i,

4. z'
Al AR T, HEREEHRH Edge Type, HTE RIETIH, =& EltTo
5.7E Y58 TUE, AP A LUEELUTIR(E:
- MRBEER: TE R ANRE FE, EERE Hik
c MRBENEN: EEXNEN XE, HEFTEERNEYE, TENRE KE, EXERE Wik
- MREMIFFEIE: EEXEM K, HIAFEMROEL, EEMRE MR, AERE #ik

- MREBRMEY: £ EXEMY XY, AF+FMEYE, KBEBMES, &F il HARESE o

- MREBEHRTTLER: EIRETILXIE, R&HE, BHERE il #5535 o

- MBEERBFREKEBEN TTLES: Fi88 TTLXE, BUHEEIRBTTL (FEE) , AESE B,

- MREEBTTLER: FIRE TILXIE, D% IRETTL (FFERE) , &E 1TL_coL # TTL_DURATION (81i: ) , =& Hik. ¥ESE o

e

TTL 5R5|IWEEFR, #EER 171

fHk% EDGE TYPE

@nger

fER Edge type BIFERIATZ10, EMPREIEIRIIRS 1 TEME.

1 ETERSAA=, = Schema B&.
2. E BEEGE o, REETE, fREETERFHET R 5P RE Schema.
3.7 A E=E EMAETEE M. AR B LOETERE TR R IR RE = E,

4. =
Rl BRE TE, HREIFEERE Edge type, HEBRIFIIH, |iE W EltT.
5. FE BB RS Bk
e 3

Edge type 8I2mMINE, AP AL 648 EERFEANILSE, HEER S Wit ERNITE,

REEH: 2024598148
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BIERSI

15.3.5 &*Schema

PRI Tag # Edge type 8UE2%R5|, FEREZIGNTLUMBEHERENE—SLENREOFRER, FARENEOENSN. B RTLIER

&R 1268 E Schema IBIFRS]. AR Schema BIFRS.

e

o

—RRTEEIZE T Tag H#E Edge type Z/FENAIRIEERS], BE, R3ISHMEMERE, L, BIESNGE, BRHEERRS. XTRIIMFAER, &%

i A
£ Studio HBFZR51ZH, ARUHMIALATER:

- Studio E&%#EI NebulaGraph .
- E=iE). Tag # Edge type BEL0IE,
- HFiERMNIKSIHE GOD. ADMIN 3¢E& DBA BIT R,

AR

1. ETESAEF, =i Schema &,

2. 72 AR P, HEETE, KREETEEIFNET &F FIFRE Schema,
3.7 HeiE=E BEINE=EEM. BA e LB EEE = E & MR E =i,
4. mif W5 %, HRdE+ O .

5. 7% QIS AL, TRUTIRE:

a. F5|EE: FIFRFIKEY, Bl Tag & Edge type, AnflHiEsF Edge typeo
b. REXBR: EREXREXM Tag I Edge type B, ZRBIARIESRE follow,

c. BEIBIR: WARSIBM. 2RflH, HA follow_index,

d.#R (AN%) : WARSINEE.

e. R5IBME (AE) : =&+ MIEM, ERHMMEFENREEFEFTEXKNEL, 2f Bil. IRFEXKSMEY, EEX—FR. APATLURR

EIRTEHZRSIBMMIRF, RAIFIER degree,

e

R3IBMENIRFSRM ke IFONERER. FAERS, 5% °

6. TAIRESE, £ MK nGQL HR, BFEEEEIS EREEEFHMEI 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.HWIAEIRE, RE e &,

WMRRSIBIEMD), R EREETXNRSINEMLTIR.

SEED

=
HAER

1 AT SAA=, = Schema R

2. E BEESER o, REETE, fREBETERFHET RF 5P RE Schema.
3.7 SR E=E EMAETEIE M. BRI LS ERE =6 R IRk E = E,
4. RE R3| E, HIRELS, ERFEETENRSIEE

5.785%F, HEFEEENRS|, RERIFMETHRRAEEZRSIEXNAMERMERM. HHELE,

HHERS

1. ETESAU=F, =& Schema &,

2.7 B=iEyR B, HEETE, SEEZEERNET B FHRE Schema,
3.7 HRiE=E BEIAE=EE M. A e LB SR E =6 A AR E =i,
4. R W3 ¥, EHIRELR, BERSIHE,

5. HAIREERMNERS, £ By =& BRI

HAETEZ(E): basketballplayer v

e

XTERRS|, #EEN 0

MHIERZRS

1. ETRESAZA, =i Schema 7%,
2.1 BI=EGIR h, REE=E, RERTERIFREE IR JIFRE Schema,

-614/760 -

2023 Vesoft Inc.


https://docs-cdn.nebula-graph.com.cn/figures/st-ug-005-cn.png
https://docs-cdn.nebula-graph.com.cn/figures/st-ug-005-cn.png

15.3.5 &*Schema

3 £ HRE=E ERIAEZEEN. BB B R E = EE R E = E.
4. mif R E, EIIRELT, EERIEE

5. ]
WIEEMBRIRS, HERETIPR, =F @ E#Fo
6. TE3 B IHEER R ko

=EEH: 202459H14H
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15.3.5 &*Schema

#%E Schema
PRI LUTE Studio ERJ#{L#IES Schema,

HAESTE

1. ETESA=ZE, =& Schema 1%,
2. EEFEGIRS, RIETE, BERTEZMREETRETIFET Schema,
3. BHEE Schema II%, B THIREY Schema,

AR
EEZESIRS, KEEZE, ERETIAILURITITEE:

- &% Schema DDL: B/RiZEZEH Schema 8li2iE46, SFETE. Tag. Edge type MZ&K5l,
- REETIE: TEZEER Schema BIFHESEL
- MIFREIZ=(E]: MIPRIZEZ=E, G1E Schema FIFAH LR,

REEH: 2024598148
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15.3.6 Schema %[

15.3.6 Schema % [&]

Studio 3z#f Schema EEIN8E. AFAILUEER EBTRIT Schema, AIMEMETRUXER, RItFEMERI LR Schema MAZHEEE=E.

IhEE A
« EfZ1bi&it Schemas
+ WA Schema ZiEEE=IE],

+ §H Schema 73 PNG i&RXEF.

AH

HTBSHEE, Sk b° Ei.

%It Schema
LA basketballplayer B Schema J9ffl, #BAN{AI&1t Schema,

1 ETEA LA EE,

2. TER TAEEREHEN Tag i7%, RELBEREERT, IE—1 Tag

3. B Tag, EAMESIRE R player « R, FHERNMEME name 1 age o

4. BREVE— Tag, IREEHRA tean , B name o

5. M Tag player FEYSHAIEIEE Tag tean B, BHAEMMIN, EEMBET IR ZFR serve , FEIRMBEBM start_year 1 end_year o
6. M Tag player ENSEREZEEESS— MR, BHEERMNA, THEMESHEBER follow , FEFMEN degree o

1.
RitsEmE, Eﬁ@tﬁ%i[zj{gﬂﬂlﬁgﬂh HREEELARE gﬁﬁﬁo

basketballplayer (4 N R FAZIE=E

B

e
* AREETR

player

Ficipu

B + FHmE

name string X

© + age int64 X
« QOO0

MA Schema

1. EEEMNEEFIRAIZZEFES AN Schema BE|, AREEG LARHNAZIETIE,
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o EF¥G Schema S NFEBEI=ERNE ELIRMETE, RHA.

15.3.6 Schema %[

e

- BIRE=EIMSHURBES I CREATE SPACE,
- MNRE=EPEFER Schema, SARERKN, HiRRNERBTFREZET(E,

B2 Schema

AETTEANNEEFRAEFFEEIN Schema BB, BHNEREEELARE @1%?_0

e

BRA Schema WEZEIFASEFER.

ik Schema

EREANNEERTIRNIHEZEMRA Schema BB, 1T488&EIA L ABEEXHFEIARETRIR.
&4 Schema

EEALARE '1' AILASRH Schema 79 PNG & E R

=EEH: 2024598148
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15.4 W fEHEE

15.4.1 yEBHR RS IR

[ LA
i MR, R BCERM.

] RER R M SR T 1%
BR AL T S BHE R,

H1F o A HOST FEARUEE ER

15.4 #ikEEe

WIHETE NebulaGraph EIEIERE Graph BRSSHY IP ik (graph_server_ip) #imH. SNRKMISE, WwWOBIAH 9669 o BIE NebulaGraph 5 Studio

MEBELANR L, AP ELTERAN IP ik, AR 127.0.0.1. localhost ZH&E 0.0.0.0,
28 fiih RS 1 B 26ER

R NebulaGraph S REFBEMINE, BFRAILIEEEEFHFREF,

MREZLARSMMIALE, BRBIERIENKSER.
% 325 < ffii.. NEBULAGRAPH JIi 552 7 IF

17 NebulaGraph fREZIRES. XTFEBRSHIRIE:

+ FNRTE Linux fRZ 23 LB 4miFEEM NebulaGraph, &% o
+ WRAEA Docker Compose #fEF RPM EEH NebulaGraph, &%

R NebulaGraph BRBIEE, HANE 4 SUREHERB,. BN, BERF NebulaGraph RS,

e

MR ZHER docker-compose up -d /BEA NebulaGraph, #ZRiE1T docker-compose down @< {E1E NebulaGraph .

%48 o N GRAPH RS5HIALEERLE T IEH

£ Studio #2s EizfTan< ({590 telnet <graph_server_ip> 9669 ) Ik NebulaGraph B9 Graph fREZMLEEIZ R T IE .

WMREREAW, MIZLTERINS:

- Y0 Studio 5 NebulaGraph ERI—&#28 L, KERORTERE,

- MRHMERER—EN2EL, 18E NebulaGraph FRSSBHNMEEE, HIa0, BAAE. MXUKRiKO.

MR LR BHE R EER NebulaGraph fRS5, E#IE Eiflo

RGEH: 2024598148
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15.4.2 Ti%ViiA Studio

15.4.2 TLi%VilA] Studio
]

AR RSHEAR B ED Studio [FIAIR] 127.0.0.1:7001 B{& 0.0.0.0:7001 , {BRFTAFIE, AHA?

AT AR5 R Ak 7y 1%

PRI T IR HEE R,
LA ARG

FEMIAEE Studio BREMINEZZEE N x86_64 221, B#T Studio {X2$F x86_64 RLZEM,
2./ % STUDIO R%5 2 IEHE3h

+ {6 RPM 5 DEB B1EBEHY Studio, {8 systenctl status nebula-graph-studio BEIBITIRE

+ &R tar BEBERY Studio, M sudo Lsof -i:7001 BEHIHOKTS.

« f#M Docker-compose ZFZER Studio, {#F docker-compose ps BEIBITIRE
MRRSIERE, REZERMA T, HA, state FINEIHZTRA 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, HFUETT docker-compose down < {=1E Studioo

MRS EEERIEIT, BEMBD Studio, HMAER, 5F o
3 HAITH A
R Studio SR ER—ENEE L, AFPRILTENEEREMA localhost:7001 . 127.0.0.1:7001 ¢ 0.0.0.0:7001 3518 Studio.
MBERERER—EHIBLE, BAENKIERBEMN <studio_server_ip>:7001 o EM, studio_server_ip EBFEEPE Studio ARSSHINERAT IP Hudit,
ARG
IBIT curl <studio_server_ip>:7001 -1 HAIAREIER, SIRIR[E] HTTP/1.1 200 0K , RIRMEBIEEESR,
MREHEWIEL, MR TERSSE:

+ RIS Studio ER—ENEL, KEROARTERR.
- MRMERER—EE L, 19F Studio FITENSBHIMEEE, I, A& MXUKIED.

MR LR BHEFHE A Studio, FRITE Eiflo
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15.4.3 H W IA]

15.4.3 & W, [n)
HAHABRTAERENTHEE?
MBEIMFTFERENTHEE, BRI TS B HRRIEE:

1. #IA NebulaGraph @&#Thr4s. 4NSRMEF Docker Compose #8E NebulaGraph #3EE, #EIIETT docker-compose pull & docker-compose up -d HIBNERHT
B Docker $5f%, HEohA2%.

2. #5IA Studio BREMRZA. FAEESE o
34ERICISF GitHub B9 it HE, BINEEEEFEMRIE—,

4. IR _ERIRIEHRBBRIEE, WBTEILE RS,

REEH: 2024598148
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16. NebulaGraph Dashboard (#:[Xfi)

16. NebulaGraph Dashboard (#f[X hft)

16.1 /& NebulaGraph Dashboard (#:[Xfi)

NebulaGraph Dashboard (f&#F Dashboard) E—FATF 4% NebulaGraph £8P H23FAREZS RSN TN IT A,

® .
—.erpriseonly

A RRIZIN T AT B ERRE . HESNER. RET BEEWEE, RE 1 EEES. BREIUERERL 0

16.1.1 7= IhEe

- MSEEBRFANBINRES, B1FCPU. . fE. BEIRE.

- MIERTIIERSMNEE, SIERS Pt RANKIEET NSRS, TWHR. LYGERE) .
- MEERASHER, GREENESEE. HRES. BENKNES.

- SIS RIEE LI RIBN R E B,

16.1.2 &=

MRBUTHE—FK, #BEILUEEF Dashboard:

- BESEREHENXRIET, ERSMUSHSIESEL, ®EVSERET.
- BESME (FINRER. BANN. 18T KIEEE,

- BERER, BESANE, WAKELRENE. SENKR.

16.1.3 [ EEHEI

BIFSIERARE 14 X, BIRETERE 14 RNES BRI EITHE.

e

51EARSS H prometheus 32, FHREARMRBE EIEEAIUBITER. #FEBR o
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https://prometheus.io/docs/prometheus/latest/configuration/configuration/

16.1.4 FURFRA M

NebulaGraph B9hRZs# Dashboard ¥t X iR BIRRZS I % 240 o

NebulaGraph k7 Dashboard fRs
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 FUASHEAME

=&EEH: 2024594148
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16.2 %% Dashboard Xk

16.2 &% Dashboard 1t X i

AN BB TAR B R4E80E NebulaGraph Dashboard,

THF4% Dashboard WRHIRE, S TAEAYIR B,

16.2.1 pid&
TEEE Dashboard 281, APEEHIAUTEE:

+ NebulaGraph [RESEELEBEHBH. FHAEESE o

« BRI TR ORKER:
+ 9200
+ 9100
*+ 9090
+ 8090
*+ 7003

. FISIEAINES EBA%RE node-exporter, REFSEBEN o

16.2.2 #{EH IR

1. THTARE °

2. H1T8< tar -xvf nebula-dashboard-3.4.0.x86_64.tar.gz fiRESRo

3. HENFRIEZER nebula-dashboard XHIE, HAECKECE XXM config.yanl o
REXHANTESS 4 MRHRSHEREMNEHNEE. KHRSHIRBINT.

RRZ5 & 7R FiAmOs WiEA
nebula-http- 8090 PEBRSIRBE HTTP 0, 1T nGQL BES NebulaGraph #1732 H,
gateway
nebula-stats- 9200 UREREEBE R REIEAT, EUIEARSS IP Mttt RRASHIUSITIENR (FIANEMHE. THER. OBEER
exporter %) .
node-exporter 9100 LB BNERRER, 85 CPU. AR, fifEl. MENRE,
prometheus 9090 FESIE SRR RIAT Bl T SR .
BB X iR BRIN T,

port: 7003 # Web AR,

gateway:

ip: hostIP # 8% Dashboard EJ#/128 IPo

port: 8090

https: false # &4 HTTPS it
runmode: dev # F2FEITIE, B3Edev. test. prodo —RRATFX N FRIEITHIE,
stats-exporter:
ip: hostIP # #3%& Dashboard #4128 IP.
nebulaPort: 9200
https: false # &4 HTTPS %0,
node-exporter:
- ip: nebulaHostIP_1 # &8 NebulaGraph EJ#/128 IPo
port: 9100
https: false # 254 HTTPS %0,
# - ip: nebulaHostIP_2
# port: 9100
# https: false
prometheus:
ip: hostIP  # &% Dashboard K128 IPo
prometheusPort: 9090
https: false # &4 HTTPS ix0,
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scrape_interval: 5s # &R S 1EIEAVBIFRETIEl, BRIAFD 1 53 %H.
evaluation_interval: 5s # &FZMNIFEETEIERR. FRIAA 1 DR
HEBTRER
nebula-cluster:
name: 'default’ # SEB$2 5
metad:
- name: metad0
endpointIP: nebulaMetadIP # #B& Meta ARSSHIHL2EE IPo
port: 9559
endpointPort: 19559
#-name: metadl
# endpointIP: nebulaMetadIP
# port: 9559
# endpointPort: 19559
graphd:
- name: graphd0
endpointIP: GraphdIP # B Graph ARSSHIH12E IPo
port: 9669
endpointPort: 19669
#-name: graphd1
# endpointIP: GraphdIP
# port: 9669
# endpointPort: 19669
storaged:
- name: storaged0
endpointlP: StoragedIP # &% Storage RSSHIH2S IPo
port: 9779
endpointPort: 19779
#-name: storagedl
# endpointlP: StoragedIP
# port: 9779
# endpointPort: 19779

4. 3117 . /dashboard.service start all —$BBEIIRSS

AR E

WRERRSIIE Dashboard, FEFERIEKECE S config.yanl , EEXSEM/E, 1T docker-compose up -d BIA] B EIA 2R,

16.2.3 %&# Dashboard ;%

e

WNRIET config.yanl NAYIHES, docker-compose.yanl BAIHEOSHEEREF—H,

AT docker-compose stop ERP{EIEA2FEEHI Dashboard,

16.2.3 % # Dashboard 5%

Dashboard fERIZS dashboard.service BIEARSS, BIERM. ER. FLEMEERS,
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16.2.4 [FEHRE

sudo <dashboard_path>/dashboard. service
[-v] [-h]
<start|restart|stop|status> <prometheus|webserver|exporter|gateway|all>

28 e

dashboard_path Dashboard R#EE&R,
v ETRFREERER.

-h BTREMER.

start RBEhARSS.

restart BRERRS.

stop Z1ERRS,

status EERSKS
prometheus EIE prometheus fRSS.
webserver EIE webserver fRS.
exporter E1 exporter fRS,
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NebulaGraph EE#2SHEARMRT, AP AEDR 2.5.x liidsh NebulaGraph &2, SAGEM 0.9.0 ArZ<AY Operator 832 2.6.x hixd<E&E2%,

17.1.5 Hrii

REEH: 2024598148
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https://github.com/vesoft-inc/nebula-operator/releases/tag/v1.8.0

17.2 BRIEATT]

17.2 Puf ']

17.2.1 %%% NebulaGraph Operator

FRFAfER T E#%E NebulaGraph Operator,

EEER
AP EE NebulaGraph 8, AP TREEFIMERFoIRE. B, ALMEE NebulaGraph, BEAFEEREMN
2] TN A=
[ElE s

R4 NebulaGraph Operator &, AR RELEUTRHEHFHHRLIEMARIERE.

LGS hRZsEER

>=1.18
>=3.2.0

>=1.6.0

e

- NRFEEETABNILNEHINKRR, BREFE (AT3%) o
B—NREN. T BRI DNS IRS88, W iEERRIEALEEN Pods B9 DNS BRS383, NebulaGraph $£E#sh RS- MNMAMHET DNS AR
x.default.svc.cluster. local XHFAIRRZIEEES,

BE R
1. 0 NebulaGraph Operator Helm &%,
helm repo add nebula-operator https://vesoft-inc.github.io/nebula-operator/charts
2. hIER&#HY Operator Helm €,

helmrepo update

5% FREXE % heln repo FAXIER.
3. BlE A B e A F =2 NebulaGraph Operator,

kubectl create namespace <namespace_name>
5130, BU%E nebula-operator-systen B354 Z= 8],
kubectl create namespace nebula-operator-system

nebula-operator chart PRI B B R REEZ B Z TIE T
4. %% NebulaGraph Operator,

helm install nebula-operator nebula-operator/nebula-operator --namespace=<namespace_name> --version=${chart_version}

flan, %#£1.8.0hREY Operator A<,

helm install nebula-operator nebula-operator/nebula-operator --namespace=nebula-operator-system --version=1.8.0
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https://helm.sh/
https://kubernetes.io
https://helm.sh
https://github.com/coredns/coredns
https://kubernetes.io/docs/admin/authorization/rbac
https://coredns.io/
https://github.com/coredns/helm
https://helm.sh/docs/helm/helm_repo/

17.2.1 %% NebulaGraph Operator

1.8.0 9 nebula-operator chart B9k, F4ETE --version BYBRIAGE AR &RHThRAY charto

147 helm search repo -1 nebula-operator &%& chart k7,

A EITREE NebulaGraph Operator chart €58 B E X Operator WECE., BZE8, THE 0 Operator ilE,

5. EHRIALIER CRD E8.

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
BUEER

REEH: 2024598148
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17.2.2 Lo SR
AT 4BOIEE NebulaGraph SRS

+ {#F Helm 8 NebulaGraph 58
+ {5 Kubectl 8113 NebulaGraph 52#

[ilEi=Zs

+ &% NebulaGraph Operator
(=)

Bl StorageClass

ffiF Helm /% NebulaGraph ##%

17.2.2 BRI QIEAERE

ﬁaﬁ&ﬂs%@&

1.x hrZ#) NebulaGraph Operator 3% 3.x LU FhiZs#y NebulaGraph »

1. 710 NebulaGraph Operator Helm &,

helm repo add nebula-operator https://vesoft-inc.github.io/nebula-operator/charts

2. E#f Helm €%, HERMEERR.

helm repo update

3 AREEHATTNEESHIREMREE,

export NEBULA_CLUSTER_NAME=nebula # NebulaGraph 292 %,
export NEBULA_CLUSTER_NAMESPACE=nebula # NebulaGraph S8#FT4bEIEE SEIE Fo
export STORAGE_CLASS_NAME=fast-disks # NebulaGraph ££2##9 StorageClass,

4. 73 NebulaGraph 85 8IZas & =8 (WESIE, BIHS) .

kubect create namespace "$S{NEBULA_CLUSTER_NAMESPACE}"

5. 8l# NebulaGraph 2%,

helm install "${NEBULA_CLUSTER_NAME}" nebula-operator/nebula-cluster \
--set nameOverride="${NEBULA_CLUSTER_NAME}"\
--set nebula.storageClassName="${STORAGE_CLASS_NAME}"\
#3$5% NebulaGraph &E¢HkR 28,
--set nebula.version=v3.6.0\
# $ERESRBE chart BORRZS, FISENBIARERMNIRA charto
# #1177 helm search repo - | nebula-operator/nebula-cluster S5 B &EEFA chart iRas.
--version=1.8.0\
--namespace="${NEBULA_CLUSTER_NAMESPACE}" \

{#/f Kubectl 0 NebulaGraph &#

.g,iﬁﬁztﬁ@&

1.x hrAH#) NebulaGraph Operator 3% 3.x L Fhias#y NebulaGraph .
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https://kubernetes.io/docs/concepts/storage/storage-classes/

17.2.2 BRI QIEAERE

TEUIEE T nebula BIEEBE A, BEERINAIERE NebulaGraph 8E%,
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kubectl create namespace nebula

17.2.2 PLa il e R
1 BUEEARZZTIE, BI90 nebula o WRFIEEMRTIE, ERIAER default fE =IE,
2. BIEREEBFECE XXM, 530 nebulacluster.yanl o

Brsssnnzoms v

apiVersion: apps.nebula-graph.io/vlalphal
kind: NebulaCluster

metadata:
name: nebula

namespace: default
spec:

topologySpreadConstraints:

- topologyKey: "kubernetes.io/hostname"
whenUnsatisfiable: "ScheduleAnyway"
graphd:
# Graph IRSH BB H Ko
image: vesoft/nebula-graphd
logVolumeClaim:
resources:
requests:
storage: 2Gi
# FAF77{# Graph RSB EHEELB .
storageClassName: local-sc
replicas: 1
resources:
limits:
cpu:"1"
memory: 1Gi
requests:
cpu: 500m
memory: 500Mi
version: v3.6.0
imagePullPolicy: Always
metad:
# Meta fRSSHIREEHR,
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: v3.6.0
reference:

name: statefulsets.apps
version: v1

schedulerName: default-scheduler
storaged:

# Storage FRESMA R HE 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: v3.6.0

XFHE

HeSHWiEE, 188E0/iE NebulaGraph 5251,
3. 8% NebulaGraph 5%,

kubectl create -f nebulacluster.yaml
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2023 Vesoft Inc.



17.2.2 BRI QIEAERE

R
nebulacluster.apps.nebula-graph.io/nebula created
. &%& NebulaGraph £,
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

wmEEH: 2024598 14H
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17.2.3 #%# NebulaGraph &%t

17.2.3 %# NebulaGraph £

&£/ NebulaGraph Operator 8l NebulaGraph $£&#/5, FFTEITE NebulaGraph &£8£9E83418) NebulaGraph, taJ7E&EEESMAIR] NebulaGraph o
NRAFTEERBENER, FILUBT IHISEEE AR IP #tilit (ClusterlP) IFIAIEUERE. MIIRAFEEIING, NWEEFEREFHT RN P HttsiE

B EBE Nginx Ingress 1£H282k1A17] NebulaGraph o 1P #Ii B AT IATE QIR EEB¥IBCE SCHF R, 83T spec.graphd.service 387, X T Service WEZ
=8, 8% o

[k

Ef#/ NebulaGraph Operator 83 NebulaGraph &2, AT ESE
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https://kubernetes.io/docs/concepts/services-networking/service/

7t NebulaGraph £#£4i%% NebulaGraph

17.2.3 j£# NebulaGraph ##f

P A AR ClusterTr Z58YHY Service, FNEERNMEM Pod 123518 NebulaGraph BINO, &@idi% Service B9 IP F1EK3EE Graph BRSMHEOS

(9669) , FJEHE NebulaGraph, BEZER, HSE o

1. BIEER A graphd-clusterip-service.yanl BYX . REIRNAIT:

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 2847y ClusterlPo

NebulaGraph BRIAEF 9669 IO AE FimiR HARSS. 19669 79 Graph ARSSHY HTTP it OS5,
targetPort FUERMETE Pod B9i%E, ATEEN.

 BATUU T a4 1E Service IRSEEBPER

kubectl create -f graphd-clusterip-service.yaml

. &E Service, YU

$ kubect L get service - L app.kubernetes. io/cluster=<nebula> #<nebula>~ZE£1E, ERLIRERZIER,
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

. A £k <cluster-name>-graphd-svc Service B9 IP 3% 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>
il
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 : J9i%E#& NebulaGraph BT A NebulaGraph Console #9555

<nebula-console> : BEITEXH Pod &,

-addr : ¥ Graphd ARSSHY IP #isik, BD ClusterIp 358YRY Service IP #biit,

-port : ¥%¥% Graphd BRSHIIE . BRIAIE T 9669 o

-u: NebulaGraph IKSHBF B, REBEMIAMEN, JUERTEEFEENAFRE (BHAN root) -
-p i ARBMEMNERL. XEASMIAEN, BREILUESEEFN.

MRREUTRE, BEARIEEERE:

If you don't see acommand prompt, try pressing enter.

(root@nebula) [(none)]>

BREALUERTERESZ (FQDN) EEHIERE, BB A <cluster-name>-graphd. <c luster-namespace>.svc.<CLUSTER_DOMAIN> , CLUSTER_DOMAIN HYZRIA

B9 cluster. local o
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https://kubernetes.io/docs/concepts/services-networking/service/

17.2.3 j£# NebulaGraph ##f

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> /9 Graph ARZSERIARIIHO 9669 o

e

IR EXMHFHIZE T spec.console FE, XA LU L T en<$ %S NebulaGraph #iEREE

#3# X\ nebula-console Pod,
kubectl exec -it nebula-console -- /bin/sh

# EREEIMIRRE.
nebula-console -addr nebula-graphd-svc.default.svc.cluster. local -port 9669 -u <username> -p <password>

A% nebula-console RIZMEE, BESN o

iy NodePort 72 NebulaGraph £E£#£5MiEE; NebulaGraph

FBF RIBIHE NodePort B4R Service, BIEMME—TR IPHIBRENTRIEH, MEEIMNBHRERNTNRS. BRERIUERR & i
Azure. AWS %) IRIERIHEIGEARSS, 1&E Service BIFKELR LoadBalancer , BI R EIRMHA G EIGEBRAINAR IP MIKO, MEBEIMFIHRERNA
EBHIARSS

NodePort Z5BYAY Service EITARET IR 2R spec. selector HFHTIRAVIERIZ K BT EHRZ app. kubernetes. io/cluster: <cluster-name> . app.kubernetes.io/
component: graphd B Graphd pod H,

LiRIBEE , HA spec.graphd.service. type=NodePort , Bl NebulaGraph $£8%/5, NebulaGraph Operator fBohER—mBAZTE T, SIER
79 <cluster-name>-graphd-svc « ZEBYJY NodePort B Service, BIFE—TR IP MIBBEM T RO, ATEEZERE NebulaGraph #iEE (B TXE 4
¥) . BPHAILRIEECHER, IEEE X Service,
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https://github.com/vesoft-inc/nebula-operator/blob/v1.8.0/doc/user/nebula_console.md#nebula-console
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17.2.3 j£# NebulaGraph ##f

REPENT:
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1 RIEER A graphd-nodeport-service.yanl BIX . REHINAINT:

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 2% NodePort.

targetPort FUENMRETE Pod B9im 0, ATEE Y.
2. FUATLU T &89 1E Service IRSBTEEEFEK.

kubectl create -f graphd-nodeport-service.yaml

3. &% Service 1 NebulaGraph BRESEE BT R,

NebulaGraph ERIAEF 9669 A AR F iR HARSS. 19669 79 Graph ARSSHY HTTP it S,

kubectl get services - app.kubernetes. io/cluster=<nebula> #<nebula>AZE &, ERLIRER 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 ZEBYAY Service A7, MRETESEEETI SAYIHOA 32236 6
4. {EFTI = 1P #1_LRBRETRY TS Rk % NebulaGraph o

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 youdon't see acommand prompt, try pressing enter.
(root@nebula) [(none)]>

 --image : J9iE}E NebulaGraph 89T & Console B95i &
+ <nebula-console> : BTENXH Pod Z#F. 2RI nebula-console o

+ -addr © NebulaGraph &8 HRE—TI= P #itit, ZARBI7g 192.168.8.24 6

+ -port : NebulaGraph BT ET R89IH . 2ARfI7 32236 o

+ -u: NebulaGraph KSHEF . KBESMIAIEN, AIUEREREEFEENEFRE (BRIAA root) .

© -p BPRMWNAER. KEASMINEN, ERETLIESEREFN.
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17.2.3 i%# NebulaGraph %5

e

MRTEEBECEHFFIRET spec.console FE,, EIERTLAERA LI T ap < EREE] NebulaGraph #iERE

#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, BHSN o

i#id Ingress £ NebulaGraph £E54ME%% NebulaGraph

YEHTEZ Pod B, FEA Pod DHIRMIRSSTHIEEEMEMED, MEEM Ingress ATLURMBRAX MM, Ingress AJ LU RERRRAZIERR
EBEYZ 1 Podo

Nginx Ingress & Kubernetes FREy— Ingress #=#l28 (Controller) , @33t Kubernetes Ingress ZIRHI— ML, &I Watch HEIRED Kubernetes
B Ingress R, TRFIXLE Ingress MMFEIEA Nginx BEEBHBEI— Nginx LHIRGIERE,

P ETLLEE HostNetwork #1 DaemonSet A& RN Nginx Ingress MEEB¥IMIBIEHE NebulaGraph 58,

B FEF HostNetwork, Nginx Ingress 89 Pods AIRE#AEER— TR L (HEA Pod HRHER—M R LEERNIHON, SR
®) o AT EGEXMER, Nginx Ingress L DaemonSet i3 (MREHPESNTREIZIT— Pod BIA) HEEXLET S L, FAEE—LETLH
AT AT ERE, £ITATFERE Nginx Ingress.

HTF Ingress F3z3F TCP 3§ UDP RS, Atk nginx-ingress-controller {3 --tcp-services-configmap 1 --udp-services-configmap S#fgmE—1
ConfigMap, % ConfigMap FIGHEREFEAMNIIHO, BIEEATHRSHER, BNRIA <BoziE/REaim- <RSHD> o

FIAN$EMRA A tep-services BY ConfigMap FYECEIAT :

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 j£# NebulaGraph ##f

REPENT:

- 655/760 - 2023 Vesoft Inc.



17.2.3 j£# NebulaGraph ##f

1 BIEER T nginx-ingress-daemonset-hostnetwork.yaml B3 5o
B& EETEMN YAML R EIRS,

e

IR YAML B ETRIT RIS nginx-ingress a8l I AIHAIT kubectl create namesapce nginx-ingress BB ZTIE], HEBEXEMHRTEL

2. TR (ERROMERINT B worker2 , 1P /9 192.168.8.160 ) T EAREE, LUBETT IR YAML XA 7T nginx-ingress-controller B DaemonSet,

kubectl Label node worker2 nginx-ingress=true

3. BUITLL T Ep<f# Nginx Ingress FESEBEFAE R,

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 FIFILREEL A hostNetwork , EILLAA AN@IEE T Nginx Ingress BT = fY IP ( 192.168.8.160 )
FsMEREEO (9769 ) iAiR] NebulaGraph ARS3.

4. FATLU T a2 S % #E NebulaGraph BRS3HI Console FiEE B EMN IP (A7RfIH 192.168.8.160 ) F1_ERERERIFMIRIHOIAIE NebulaGraph BRSS.
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>
Nk
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 : J9¥E$E NebulaGraph B9 T & NebulaGraph Console F$%.
+ <nebula-console> : EIEX M Pod B#f. 2S7RfI79 nebula-console o
+ -addr : &FZE Nginx Ingress 9T IP, Z7Rf79 192.168.8.160 o
« -port : ANRIARIMERMNNIEO, ASREIZE R 9769 6
+ -u: NebulaGraph WSHAF B, KEASHINEN, AIUEREREFENARE ERAR root) -
© -pl AREXNNEE, KEASHINEN, ZEITMUESERFM.

MRREUTRE, HEARThEESIERE

If you don't see acommand prompt, try pressing enter .

(root@nebula) [(none)]>

e

WNREEBHEEEHFIRET spec.console FEE, EERALUER LT an<EEEl NebulaGraph #3EE:

#3# \nebula-console Pod,
kubectl exec -it nebula-console -- /bin/sh

# BRI,
nebula-console -addr <ingress_host_ip> -port <external_port> -u <username> -p <password>

A% nebula-console REBMEE, BHSN o
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https://github.com/vesoft-inc/nebula-operator/blob/v1.8.0/config/samples/nginx-ingress-daemonset-hostnetwork.yaml
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17.2.3 j£# NebulaGraph ##f

REEH: 2024698140
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17.3 &# NebulaGraph Operator

17.3 & NebulaGraph Operator

17.3.1 HRE TR E

AT/ BINETE RS NebulaGraph Operator BY B E X BRINEC B T,

=R
FEBAAT heln install [NAME] [CHART] [flags] SRk Chart BY, TJ#57E ChartBtE, BHER, BHBZT L HE Y Chart
BFBEILUE nebula-operator chart BB XA EEHEXMNEEIET,
HEHITEHS heln show values nebula-operator/nebula-operator ZEE BIACBAET, REILEIN 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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https://helm.sh/docs/intro/using_helm/#customizing-the-chart-before-installing
https://github.com/vesoft-inc/nebula-operator/blob/v1.8.0/charts/nebula-operator/values.yaml

# 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.replicas

controllerManager.env

controllerManager.extraInitContainers

controllerManager.sidecarContainers

controllerManager.extraVolumes

controllerManager.extraVolumeMounts

controllerManager.securityContext

admissionWebhook.create

admissionWebhook.webhookBindPort
scheduler.create
scheduler.schedulerName

scheduler.replicas

il

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%&, hx4s791.8.0,

FRARFEN SRS,

SRIRPIENEREA, 15140 imagePullSecrets[0].name="vesoft" o
ERHNE,

ZE B controller-manager.

controller-manager B35,

REFETE,

EEEVIAKE R,

EZE sidecar BE8

FEEFES.

REFHEESEHREZ,

ECE iR #1154 NebulaGraph Operator B9121E,

5B Admission Webhook, #XIAXHF, BB, FIREN true HE
FERE . FESR o

Webhook AR5 28 IS IFANIEZENIERIEE O, BKIA 9443,
EEBHA Scheduler,
NebulaGraph Operator B X #IIAE2S&FFo

nebula-scheduler Bl 4s%%,

LU T RIAERE NebulaGraph Operator B, #5%E NebulaGraph Operator 89 AdmissionWebhook #EIAFFEIRES (BRIAXF

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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https://cert-manager.io/docs/installation/helm/

17.3.1 BE LZARAE

USER-SUPPLIED VALUES:
admissionWebhook:
create: true

XF heln install FHLEZEE, B0 Helm Installo

BEEH 2024498148
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https://helm.sh/docs/helm/helm_install/

17.3.2 ¥ NebulaGraph Operator FiE

17.3.2 35 NebulaGraph Operator i &

ASENBUAEH NebulaGraph Operator HEZE,

BRI PR

1. FIEXERFHY Helm B,

helm repo update

2. &%& NebulaGraph Operator FIZRINECE

helm show values nebula-operator/nebula-operator

3.8 --set (FBECESEL, F# NebulaGraph Operator,
--set | BIHLITNARFIGHBRIEE T, BXAIUERNEED, FEE 0
530, $E# NebulaGraph Operator B9 AdmissionWebhook &I 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 WEEE BB EH K.

helm get values nebula-operator -n nebula-operator-system

BRI

USER-SUPPLIED VALUES:
admissionWebhook:
create: true

REEH: 2024598148
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https://helm.sh/docs/helm/helm_upgrade/

17.3.3 & H$5E NebulaGraph £

17.3.3 B PHFE ENebulaGraph £ £t

ERIAERT, NebulaGraph Operator R EIEFFERINebulaGraph&s%, 1B, FFAILIERE NebulaGraph Operator E¥2fINebulaGraph£&EEE

El, A7 4EaNasE NebulaGraph Operator EEHIEELTE,

AR

+ NebulaGraph Operator X EE& 75 : #HE1LHFAY Nebula Operator iR ANSeTE—EF 2 &8 LinTT, LUERILIESE#EL 2 sl FI eI EE M EE.

- BIENSEER: %% NebulaGraph Operator R EE4FERINebulaGraphsEEs,

[N
NebulaGraph Operator 3581 controller-manager FUBIS RIS EIREHIEE. FNSHWT:

* watchNamespaces : FATF3§ENebulaGraphSEBFIEN TR TIE, SN mBTEZEFERRIGES 2R, 5130, watchNamespaces=default,nebula o 1SR
TIEEIZBEL, W NebulaGraph Operator 2 & B R TiBFAINebulaGraphsEE,
* nebulaObjectSelector : AVFIREEAMIRSIERIEFEEENNebulaGraphfsf, ZIF=. =. = ZMIEZEEIRER, Eb, =M=4aXH

[, RAIGENESTIEENE, = "ROENEFRETIEENE. ZMMEZEEARNESHREESETEMER \\ %X fi,
nebulalbjectSelector=keyl=keyl=valuel\\,key2=value2 , XI&FIEREETE N keyl=valuel F key2=value2 FINebulaGraph¥ R, MNERIEEZSH,

NebulaGraph Operator 2 EIEFFEHINebulaGraph&Et,

Ty

=iEFMINebulaGraphfEgf, HRHATHIENE Helm Chart RS #5258, BZE

helmupgrade nebula-operator nebula-operator/nebula-operator --set watchNamespaces=default,nebula

T bR A 1R B AR

LU T34 f# NebulaGraph Operator (X EIZHRE S keyl=valuel F key2=value2 BINebulaGraphfEEt, HRYATRIENAY Helm Chart kA2 5% 84k, B

ZEE, 20 o

helmupgrade nebula-operator nebula-operator/nebula-operator --set nebulaObjectSelector=keyl=valuel\\,key2=value2

I [rl
4117 JyNEBULAGRAPH S B BH72E?
PITL T E L #INebulaGraphSEBHE BIRE :
kubectl Label nc <cluster_name> -n <namespace> <key>=<value>
%0, 7E#RHZSI8) nebulaspace 1, 797879 nebula BINebulaGraph£EEHIG BEFRE env=test :
kubectl Label nc nebula -n nebulaspace env=test
{11 % & NEBULAGRAPHE R FRZ?
RITU TS EENebulaGraphSEEFIUFRE |
kubectl get nc <cluster_name> -n <namespace> --show- Labels

BIg0, FE6pE =08 nebulaspace 1, BE BT nebula BINebulaGraph&EBFAVARE |

kubectl get nc nebula -n nebulaspace --show- Labels
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17.3.3 EHIEENebulaGraph&#f

A1 FENEBULAGRAPHEE LRI T4
BITU T an < MiBENebulaGraphSEEHIIRE |

kubectl label nc <cluster_name> -n <namespace> <key>-

5130, FEERZ(E] nebulaspace 1, P& 79 nebula BINebulaGraphEEEFAIARES env=test :
kubectL Label nc nebula -n nebulaspace env-
11 & ENEBULAGRAPHEEBE T E M i 42 25 6]
HITU T a5 HFrENebulaGraph£ B FRER S B 508

kubectl get nc --all-namespaces

REEH: 2024598148

-663/760 - 2023 Vesoft Inc.



17.3.4 % NebulaGraph Operator

17.3.4 7% NebulaGraph Operator

SOENBUEFR NebulaGraph Operator hitZs.

gﬁﬁ&:&%@&

- RZHFFK 0.9.0 & LU FHRZSH) NebulaGraph Operator Z 1.x higso
- 1.x hz4H9 NebulaGraph Operator "3 & 3.x LU FhikZ<#J NebulaGraph,

BRVESPR

1. & %71 NebulaGraph Operator Bk s,
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. FIEREFHY Helm B,

helm repo update

3. BE &I NebulaGraph Operator hfts,

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 A7,
helmupgrade nebula-operator nebula-operator/nebula-operator --namespace=<namespace_name> --version=1.8.0
BNk
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. HIBNSFHY CRD BRE XX 4,
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17.3.4 % NebulaGraph Operator

e

F+4& Operator f5, FBERBIFARIERA CRD BEE, TN NebulaGraph EEESIESKM, HX CRD WEE, BN apps.nebula-
graph.io_nebulaclusters.yamlo

a. F# NebulaGraph Operator chart EZit,

helmpull nebula-operator/nebula-operator --version=1.8.0

« --version: FHRIRASS . WIRIERE, MERINARIMHRAS,
b. 47 tar -zxvf BRERZEE,
40 f#E 1.8.0 chart B2F /tmp BR1Z o

tar -zxvf nebula-operator-1.8.0.tgz -C /tmp
o -C /tmp D IARIERE, MIEIARREZE ST,
6. TE nebula-operator B R TR &Y CRD BL&E X1,

kubectl apply -f crds/nebulaclusters.yaml
T

customresourcedefinition.apiextensions.k8s.io/nebulaclusters.apps.nebula-graph.io configured

REEH: 2024598148
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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

ASTIEA BN EZ; NebulaGraph Operator,

BRI PR

1. 1%L NebulaGraph Operator chart,

helmuninstall nebula-operator --namespace=<nebula-operator-system>

2. EERINLIER CRD E8.

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. #if% CRDo

kubect delete crd nebulaclusters.apps.nebula-graph.io nebularestores.apps.nebula-graph.io nebulaautoscalers.autoscaling.nebula-graph.io

17.3.5 ## NebulaGraph Operator

REEH: 2024598148
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17.4 EHIER

17.4 EHHEERE

17.4.158%
{#/ NebulaGraph Operator 74% NebulaGraph &5

S F NebulaGraph Operator %%t NebulaGraph ££28%, BESSCIIEREENBELIL, RN E&BNEIRMEMNINEE. AN kubectl apply F helm &
Fh A URAER NebulaGraph Operator &2 NebulaGraph &£2%,

.giﬁ)iztﬁ@&

1.x k4B NebulaGraph Operator A3 A 3.x LA TFHRAHY NebulaGraph o

FlEzS2 e

{% I KUBECTL APPLY

1. gIEar & =iEl, AT NebulaGraph SEB#1EX R, 40, B nebula sp & =i,

kubectl create namespace nebula

2. BIZEEREAY YAML B2 & XXM nebulacluster.yanl o 5130, BUER N nebula BIEEEE,
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https://kubernetes.io/docs/concepts/storage/storage-classes/

17.4.1 %%

B sE venta BOTOIERE ¥

apiVersion: apps.nebula-graph.io/vlalphal
kind: NebulaCluster
metadata:
name: nebula
namespace: default
spec:
# $24) Pod BYIAEE SRR,
topologySpreadConstraints:
- topologyKey: "kubernetes.io/hostname"
whenUnsatisfiable: "ScheduleAnyway"
# BEEMR PV,
enablePVReclaim: false
# BRERAENIMEDRE.
exporter:
image: vesoft/nebula-stats-exporter
version: v3.3.0
replicas: 1
maxRequests: 20
# BEX Agent %, ATEBENHNMERBETEE.
agent:
image: vesoft/nebula-agent
version: latest
resources:
requests:
cpu: "100m"
memory: "128Mi"
limits:
cpu: "200m"
memory: "256Mi"
# BECERISHIENREE
imagePullPolicy: Always
# i%4% Pod BB o
nodeSelector:
nebula: cloud
# IR 882 7o
reference:
name: statefulsets.apps
version: v1
# ERE 2R o
schedulerName: default-scheduler
# I3&0 NebulaGraph Console f§55, FFi%# Graph ARS5.
console:
image: vesoft/nebula-console
version: nightly
username: "demo"
password: "test"
#Graph fRSAVAEXACE,
graphd:
# BTN Graph IRS BB ERIET.
# readinessProbe:
# failureThreshold: 3
# httpGet:
# path: /status
# port: 19669
# scheme: HTTP
# initialDelaySeconds: 40
# periodSeconds: 10
# successThreshold: 1
# timeoutSeconds: 10
# Graph [RSHABH K.
image: vesoft/nebula-graphd
logVolumeClaim:
resources:
requests:
storage: 2Gi
# AT 7% Graph ARSI B SHITFHEEE o
storageClassName: local-sc
# Graph BRS5 8 Pod BIZ#%.
replicas: 1
# Graph IR AR E.
resources:
limits:
cpu: "1"
memory: 1Gi
requests:
cpu: 500m
memory: 500Mi
# Graph FRSSHIRR S,
version: v3.6.0
# BTEX Graph ARS58Y flags ALE .
config: {}
# Meta BR5SA91BXECE.
metad:
# readinessProbe:
# failureThreshold: 3
# httpGet:
# path: /status
# port: 19559
# scheme: HTTP
# initialDelaySeconds: 5
# periodSeconds: 5
# successThreshold: 1
# timeoutSeconds: 5
# Meta FRSSHIBR LT,
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: v3.6.0
# BE X Meta fRSSH flags ELEI,
config: {}
# Storage FRSSHIMEXECE.
storaged:
# readinessProbe:
# failureThreshold: 3
# httpGet:
# path: /status
# port: 19779
# scheme:HTTP
# initialDelaySeconds: 40
# periodSeconds: 10
# successThreshold: 1
# timeoutSeconds: 5
# Storage FRSMABHIKR.
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: v3.6.0
# BTE X Storage fRSSH flags BERE M,
config: {}

17.4.1 #%
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%EE%%FEEWEEEE’J%%&&TE% v
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17.4.1 &

B BRIANME 30

metadata.name - BEMINebulaGraph&EE$ 2 R,

spec.console - Bzl Console B2 Ti%#& Graph BR%S. ELEIFE, 80
spec. topologySpreadConstraints - &4 Pod BOIAE R, #1581

o 2 topologykey BB/ kubernetes. io/zone BY,
whenUnsatisfiable BYfE R /9 DoNotSchedule 3 B
spec. schedulerName FYE 9 nebula-scheduler o

spec.graphd.replicas 1 Graphd AR BIRIZAE,
spec.graphd. image vesoft/ Graphd IREHIA 255 %o
nebula-
graphd
spec.graphd.version v3.6.0 Graphd BRSHIRRASS
spec.graphd.service 18] Graphd BRZ5H9 Service &,
spec.graphd. LogVolumeClaim. storageClassName - Graphd RS HEREHEENFEL BT, ERARGIEREN
FERHBMABROENFMELER, B0
EENREFEIFEE,
spec.metad.replicas 1 Metad ARSSEVEI 4K,
spec.metad. image vesoft/ Metad RS I 285K
nebula-
metad
spec.metad.version Vv3.6.0 Metad ARSSHIMR A S -
spec.metad.dataVolumeClaim. storageClassName - Metad RSHIEIBREZEELE. AR ENEE2HEEEE
NEFLENFELZR, B0 EEUERE
(e SES
spec.metad. LogVolumeClaim. storageClassName - Metad FRSHBEREMHELE. FRATHEENEEHEEER
NEFOENEFELZR, B0 EEUERE
[ESEIN
spec.storaged.replicas 3 Storaged ARS BRI A%,
spec. storaged. image vesoft/ Storaged fRES IR 285 Ko
nebula-
storaged
spec. storaged.version v3.6.0 Storaged ARSZHINRASS
spec. storaged. dataVolumeClaims. resources. requests. storage - Storaged FRSIVEIBRFMHE A/, TIIEE ZREIBRTFMHEEL

B, HISTEZIREERET, BREA:  Jusr/local/nebula/
datal . /usr/local/nebula/data2 o

spec. storaged. dataVolumeClaims. storageClassName - Storaged lRSHIBREFMERE. FATFILENZERESE
BABLOIENFHELER, B0 EEOE
FHERHE,

spec.storaged. logVolumeClaim. storageClassName - Storaged RS AEREFHEILE. EARMLENEERES
BRABLOIENFELXEF, B0 TEONE
FiELIFS.

spec.<metad | storaged |graphd>. securityContext { E X EBARIIPRFIARIES], LUREIARIFRI TR S8R
5. FIESM o

spec.agent {1 Agent [RSHMERRE. AT&MMMEMBEEFEIEE, NER

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 BB o
TEEEE .

NebulaGraph$FRRIRIENRER, R FHERERIEE, 55
Image pull policys

HSHREEE, FESR SRS,

EX ZRTEMPREERS B0 PVC LIBKEIE, #ESIE
W PV,

ECEFEM LV A9 URL, E1 LM B9ipRBsttnign (A0
9119) 4HAR. SN, 192.168.8.xxx:9119 o VBT I ILAR
NebulaGraph&&,

=ERRaYE, FEBI T 250 Storage 2,
EXBEBABRIA, #ESNEH5 5,

EXHIEFAE B EPREFTR Secret,

3. 8% NebulaGraph 5%,
kubectl create -f apps_vlalphal_nebulacluster.yaml -n nebula
R
nebulacluster.apps.nebula-graph.io/nebula created

MRFEE -nIEERBTIE, ZRINEA default SHETIEL
4. && NebulaGraph E£ERE,

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 (WIRERM, RITTFEE) o

helm repo add nebula-operator https://vesoft-inc.github.io/nebula-operator/charts

2. E#f Helm €, WIS EERR.

helm repo update nebula-operator

3NREEHAMENRESKIREITRTE,

export NEBULA_CLUSTER_NAME=nebula  # NebulaGraph £&89%& ¥,
export NEBULA_CLUSTER_NAMESPACE=nebula # NebulaGraph ££&¢Fr&bEyER S EIRIE Fo
export STORAGE_CLASS_NAME=local-sc  # NebulaGraph £&##9 StorageClass,

4. 73 NebulaGraph &85 eI E<E (MELIE, IS .

kubectl 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] BEXHIBEZEDL,
- B EZENebulaGraphE£ &3 FFE AL B S

-673/760 - 2023 Vesoft Inc.


https://github.com/vesoft-inc/nebula-operator/blob/release-1.8/charts/nebula-cluster/values.yaml

17.4.1 &%

. ITU TR LEERE A UEEN S,

helm show values nebula-operator/nebula-cluster
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17.4.1 %%

%EEE@%E A

nebula:
version: v3.6.0
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: {}

i

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

HiAE
v3.6.0

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
SRR IRR S,

BDEFERIEVRR, Alays RREBES
MMIZFEHE R B R R

Kubernetes &M E 7, BTEES
HERAL.

EEBAFAEOINEE. FESRE
I PVo

EEBAENMIREDRE, FESIE
B8 NebulaGraph Operator &3k E
EE=N

BERTIBOH Leader BlASToRHIE
# Storage fRSS. FBEESWN LA E
89 Leader 975,

Kubernetes JAE 2312 FF. 8 Zone
IHEERY, WAECE A nebula-

scheduler o
FATFEH Pod EEBEFINSD 1,

AERBEE, FESNEES0H

==
iCio

#NebulaGraph5| BRI T{EH #o
Graph [RSMBE2EH R
Graph lRSHIBIEEKE,

Graph ARS5HY Service 28!, AKEX
i8] Graph BRSSHIA R, HFIESN =
ZEE,

Graph [RSHBRIETE,

Graph [RSHEE. HFESLEHME
HECE,

Graph fRSS YR IRFRBIFIER,

Graph [RSHBAEFMEECE, H enable
7 false BY, RBRABEES,

Meta RSB R H K
Meta fRSSHIRIZERE,
Meta IRSHARIFRL S,

Meta IRSHIECE, FESW TN
NECE.

Meta BRSSEIZIRFRBIFIER

Meta RZHIHEZEILE, 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

-679/760 -
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i
Meta BRSSHIEIBTFERCE

LM iplaltihit im0 S, AFIRE
License 5 8. UERATFEIER AR
NebulaGraph&&%,

Storage FRSHIA 285K,
Storage RS HIBIAEE,
Storage IRSHBRIFETE,

Storage FRSHBLE. #ESN

o

Storage ARSI RIRHIFIIER

Storage RSB EEFMERE. I
enable /9 false BY, FEABHES,

Storage ARSSHVEIEEFHEICE. St
EZ I IER,

EEBABMIE. FESR

o

Exporter BRS I AR5 %
Exporter BRESHIRRZS,

Exporter BRESHIRIZEE,
Exporter BRESHIIFIRE 2,

Exporter BRSSHYZRRHIFIIE K,

Agent [RSSHIECE. AFENHIIRER

EEEINEE.
Agent ARSSHYRRZS,
Agent BRSSHVZERIRHIFIIER,

NebulaGraph# 7% PRI AF
2. HESR o

NebulaGraph#s <175 Fim#IZ 5,

NebulaGraph#s <178 F i A 2855
%o

NebulaGraph# <175 F im#HIARZS,

Alpine Linux B2855%, ATFRETR
FR7E Zone {5 8.

RIEXFAB HR&H Secret B,

£,
RIBIFLGI BT
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17.4.1 &

FE HIAE i34

nebula.<graphd|metad|storaged| {} FAFHRME Pod ERYERIMTES,

exporter>.podLabels

nebula.<graphd |metad|storaged| { FBAFARME Pod ERYERINERR,

exporter>.podAnnotations

nebula.<graphd|metad| storaged| {1 FATFI&E Pod WR2 ETX. XA

exporter>.securityContext BIEIETT Pod XAHIAEF ID. A
ID. Linux Capabilities %,

nebula.<graphd|metad|storaged| {} FATFHE Pod RIZTEMLE TS = EIBETT

exporter>.nodeSelector BRI RS

nebula.<graphd |metad|storaged| [ ATF AW Pod AERIABHRE taints

exporter>.tolerations RET=W

nebula.<graphd |metad|storaged| {} FATFIEE Pod BIFMMEFN, EIET

exporter>.affinity MEMM. Pod FEM4F Pod FEM
,I&Q

nebula.<graphd|metad|storaged| {} ATFHRERRRTEESIFNIBIRSE

exporter>.readinessProbe Ko HIFMZRREIRLINEY, FREDTLE
=R

nebula.<graphd |metad|storaged| { ATRERBESNEIET. WREN

exporter>. LivenessProbe 2R[EIRM, Kubernetes EZRILHE
BAE.

nebula.<graphd|metad|storaged| [ EN AR RBHZAEITIHREE,

exporter>. initContainers BERTIRETR SR EE.

nebula.<graphd|metad|storaged| [ S5XMARRHTEITNGDS, BER

exporter>.sidecarContainers TFRIPHBNMES, NEHERIE, &iE
%0

nebula.<graphd |metad|storaged| [ EXBEMNMEIARSS Pod M7FES,

exporter>.volumes

nebula.<graphd |metad|storaged| [ IEERBENEHFHEENUE,

exporter>.volumeMounts

6. 8 NebulaGraph £&%,

@i --set BEREE N NebulaGraph EEELBENAIBAIAE, FI30, --set nebula.storaged.replicas=3 BJi& & NebulaGraph S8/ Storage IRSZHIBIZAE
30

helm install "${NEBULA_CLUSTER_NAME}" nebula-operator/nebula-cluster \

# $ERESRBE chart BORRZS, FISENBIARERMIRA charto

#$14T helm search repo -l nebula-operator/nebula-cluster &2 T &E&FfA chart iR,
--version=1.8.0\

#1487 NebulaGraph SE8¥FRbAYaH 2 i8],
--namespace="${NEBULA_CLUSTER_NAMESPACE}" \

# BE XEEBE AT,

--set nameOverride="${NEBULA_CLUSTER_NAME}" \

--set nebula.storageClassName="${STORAGE_CLASS_NAME}" \

#$87E NebulaGraph SEE##IkR 7,

--set nebula.version=v3.6.0

7. &%& NebulaGraph ££8% Pod FIETIIRES.
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

- 680/760 - 2023 Vesoft Inc.



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 %%

=&EEH: 2024598148
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17.4.1 &

f#f NebulaGraph Operator 71-4% NebulaGraph kA

XA AUMAER NebulaGraph Operator 7 Kubernetes IFiEH 4k NebulaGraph $£8##9kR 7S,

.giﬁ)izlsﬁ@ri

1.x hizZs#9 NebulaGraph Operator RF&ZA 3.x LU FHRASEY NebulaGraph,

{i8 FA IR )
- AXIEARER NebulaGraph Operator €328 NebulaGraph ££2%,
« A%#5A4% NebulaGraph 3.5.0 Z 3.6.0 hits,
* Y0FEFHK NebulaGraph dkkR, o

RS e

E8I# NebulaGraph (8, EFxSE, 801 o

-682/760 - 2023 Vesoft Inc.


https://discuss.nebula-graph.com.cn/uploads/default/optimized/3X/7/6/76add3b56ce137be42ebf6e79027bef8a1a0de6b_2_648x1000.jpeg

17.4.1 &

{ FI KUBECTL 7+2, NEBULAGRAPH %7

ARG EFERE NebulaGraph HrZs9 3.5.0,
1. EEEHPRSHRGIRZ.

kubect L get pods - L app.kubernetes. io/cluster=nebula -ojsonpath="{.items[*].spec.containers[*].image}" |tr -s '[[:space:]]' "\n' [sort |uniq -c
IR [ElA):

1vesoft/nebula-graphd:v3.5.0
1vesoft/nebula-metad:v3.5.0
3 vesoft/nebula-storaged:v3.5.0

2. 448 nebula SEBXERE, FEEEREARSSHY version BYEM 3.5.0 B2XZE v3.6.0,
a. $T7F nebula EEB¥RY YAML X5,

kubectl edit nebulacluster nebula -n <namespace>

b. B3 version BY{E,
EEEHY YAML XXFARBW T :

apiVersion: apps.nebula-graph.io/vlalphal
kind: NebulaCluster
metadata:
name: nebula
spec:
graphd:
version: v3.6.0 //#{EM 3.5.0 {2 ZE v3.6.0,

metad:
version: v3.6.0 //#&{EM 3.5.0 &2 ZE v3.6.0,

sAt;raged:
version: v3.6.0 //#&{EM 3.5.0 2= v3.6.0,
3. A&,

R7F YAML XXHHIBIH/E, Kubernetes 2 BENEMEERMACE, HIFBARELR,
4. FFN20ME, WITUTHLHTEERIRSHRERATEN v3.6.00

kubect L get pods - L app.kubernetes. io/cluster=nebula -ojsonpath="{.items[*].spec.containers[*].image}" |tr -s '[[:space:]]' "\n' [sort |uniq -c
ix[E:

1vesoft/nebula-graphd:v3.6.0
1 vesoft/nebula-metad:v3.6.0
3 vesoft/nebula-storaged:v3.6.0

{i Fi] HELM 12, NEBULAGRAPH 7

1. i Helm ©F, HEGEHRNEERR.

helm repo update
2. FR& Helm MIFEL =,

export NEBULA_CLUSTER_NAME=nebula  # NebulaGraph ££8#%& ¥,
export NEBULA_CLUSTER_NAMESPACE=nebula # NebulaGraph S£8¢Fr4bEYERE SEIE Fo

3. #4% NebulaGraph &&%,
BIINFARZE v3.6.0 NebulaGraph S8 H86<$ 0T

helmupgrade "${NEBULA_CLUSTER_NAME}" nebula-operator/nebula-cluster \
--namespace="${NEBULA_CLUSTER_NAMESPACE}" \
--set nameOverride=${NEBULA_CLUSTER_NAME}\
--set nebula.version=v3.6.0

--set nebula.version BIEIEZEAHREEFNBEIRRA S,
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4, ERREPREREEFRAS,
BRSS!

$ 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

BEEHRE:

$ 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:v3.6.0
1vesoft/nebula-metad:v3.6.0

3 vesoft/nebula-storaged:v3.6.0

I SA A U

17.4.1 &

EENARIER—MRDEMNI B ZHNANIIE, FEJ Storage IRSH Leader D RIASHITIRSIES, AR AJTESEALHIR YAML SXHFHRED

& enableForceUpdate S, RE&IT Leader 0 BIAHEBIRIE, LUATINMRARNTIR, #ESNILE A0 5050,

HR R

FRIEH, MRBFNEE, TEEERS Pod WEE.
kubectl Logs <pod-name> -n <namespace>

ERY, HOEEFFRSHELS.

kubectl describe nebulaclusters <cluster-name> -n <namespace>

&EEH: 2024598148
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llEE S

XS A IEAIMIBRER NebulaGraph Operator 8IZ2#9 NebulaGraph £,

{5 FH PR ]

- O #EMIBRMER NebulaGraph Operator Bl #INebulaGraph&Es,

- TAEMRRA T RRIFNER. BEZER, H3L

{i# FiJ KuBECTL It} NEBULAGRAPH #:ff

1. EEFELIERER.

kubectl get nc --all-namespaces

IR[BI7R )

NAMESPACE NAME
default nebula True 2
nebula nebula2 True 1

2 3 3 S] 3 38h
1 1 1 1 1 2m7s

IEREERY. BUEN, MIBRE Y nebula2 BISEEY,

kubectl delete nc nebula2 -n nebula

IR[ERE:

nebulacluster.nebula-graph.io "nebula2" deleted

3. BEIAMIER.

N

kubectl get nc nebula2 -nnebula

IR[ER

No resources found in nebula namespace.

{ FI HELM I NEBULAGRAPH 4%

helm List --all-namespaces

.EEFBR Helm XA,

IRERG:
NAME NAMESPACE REVISION UPDATED STATUS ~ CHART APP VERSION
nebula default 1

nebula-operator nebula-operator-system 3

helmget values nebula -n default
IR [ElRA)

USER-SUPPLIED VALUES:
imagePullSecrets:
- name: secret_for_pull_image
nameOverride: nebula # 2 &7k
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 # SEBEARZS

READY GRAPHD-DESIRED GRAPHD-READY METAD-DESIRED METAD-READY STORAGED-DESIRED STORAGED-READY AGE

2023-11-06 20:16:07.913136377 +0800 CST deployed nebula-cluster-1.7.1 1.7.1

. EE Helm RFAEGIFFMES. FIM, EEB nebula B Helm R EFINERHE

- 685/760 -

=

2023-11-06 12:06:24.742397418 +0800 CST deployed nebula-operator-1.7.1 1.7.1

I%\ o

17.4.1 &
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17.4.1 &

3, BR Helm & skflo B, MIFRE S nebula B9 Helm &#R5LHl,
helmuninstall nebula -n default
R ERG:

release "nebula" uninstalled

% Helm %7 S2fI#MIFRE, NebulaGraph Operator & B ahffilb& 5% S HIFAXAVERE K8s Hifo
4. WA R IR,

kubect get nc nebula -n default
IR [ERA)

No resources found in default namespace.

A 2024598148

- 686/760 - 2023 Vesoft Inc.



17.4.2 T NebulaGraph ZEHIAL

17.4.2 # NebulaGraph A E

NebulaGraph &£&#H Meta. Storage. Graph [REEHEZENBIAEE. NebulaGraph Operator ZIFEENXERREMNEE, SXNBUMAEKR
NebulaGraph S£BHIZIAERE,

e

BERLFEE Helm BEX NebulaGraph £ HIEL B S

[

B#H NebulaGraph Operator 83— 68, BFSE, 51 o

FLE T3

EHRSHVECE T ORI YAML SXHFR, 3@3d spec.<metad|graphd|storaged>.config BE3EE. NebulaGraph Operator &% config FHIEZES AEF|
FRZARESHY ConfigMap #, SASTERRSS BNETHE ConfigMap HEEHZIARSHIBCE LB R /usr/local/nebula/etc/ Fo

config Z5HA4NT:

Config map[string]string " json:"config,omitempty""

a0, &K Graph ARSSHY enable authorize BEHVECE, FILATECIRERINHEZ/G, @id spec.graphd.config SEIETE.

apiVersion: apps.nebula-graph.io/vlalphal
kind: NebulaCluster

metadata:

name: nebula

namespace: default
spec:

graphd:

config: // 73 Graph RS BENXZ#,
"enable_authorize": "true" // BBEI. BRINMER falseo

WRFEEH Meta fRZSF0 Storage FRZECE config , NITE spec.metad.config F spec.storaged.config HARNNRT M AYER & I,

AR EZEL

£ config FERTAIRENSHIFE, BRI L:

SHECEFS Pod HE AN

ERRSNEESHOARE. — ARV FTEBRSARENRNEE; S—LXEAIUERSEITHRDSERNEE, ERSETHNERNEE TSRS
A, ERERSE, EESMERREXHHHE,

KFRSHEESHEEITETHNMSEN, FEE LRARSEESHFERIMNRRPEEINETHSI™E LT, HEEE

o

EEMEHRSNREN, BEIRUT/LR:

* WIR config FEMPNSHYNZINETHISEMNSLK, NASMERS Pod WER, HFEEESHNEMFIIBITAL.

*© WR config FTEFMHSHREE — MRS I FIFTITNNESERNSE, WEMARS Pod WER, HERBEFAXFETHHSSHNENT 2K
FAK,

=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 £AILE

e

BEASHETNSSERSHEERTMAE Pod BR, BHAIFIENNSHSESIFHEITHEISES.

SRRl
RAIERINAEEN Meta, Storage. Graph [REMIIRORE.

BILATE config FFERHRARAN port A ws_http_port ¥, MMEREBEXMIEO, XHEMSHENEMAEE, BHBNVeta [FSI0E 240, Storage RS5A0E
Z4h Graph [R5 EEZ 208 networking BERE& —19,
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17.4.2 ¥ NebulaGraph £AILE

e

« BREX port M ws_http_port BHECES, =fit’k Pod ER, HEEREEN.
- TEEHBE, FEEN port B8,
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17.4.2 ¥ NebulaGraph £AILE

| ERERERE S,
a STFEBREX (.

kubectl edit nc nebula
a. IERERE XM, R0 config FER, EREBENXIHO.

apiVersion: apps.nebula-graph.io/vlalphal
kind: NebulaCluster
metadata:
name: nebula
namespace: default
spec:
graphd:
config: # 4 Graph fRSS BEXimOEE.
port: "3669"
ws_http_port: "8080"
resources:
requests:
cpu: "200m"
memory: "500Mi"
limits:
cpu: "1"
memory: "1Gi"
replicas: 1
image: vesoft/nebula-graphd
version: v3.6.0
metad:
config: # 73 Meta fRSS BE Xt OB E.
ws_http_port: 8081
resources:
requests:
cpu: "300m"
memory: "500Mi"
limits:
cpu: "1"
memory: "1Gi"
replicas: 1
image: vesoft/nebula-metad
version: v3.6.0
dataVolumeClaim:
resources:
requests:
storage: 2Gi
storageClassName: local-path
storaged:
config: # 3 Storage ARSS B XinOFRE,
ws_http_port: 8082
resources:
requests:
cpu: "300m"
memory: "500Mi"
limits:
cpu: "1"
memory: "1Gi"
replicas: 1
image: vesoft/nebula-storaged
version: v3.6.0
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. R1FEEE X,
FeE X 4H1R7Z/5, NebulaGraph Operator 2 BEhEHERACE,

a. #% Esc BB HAmIEIRT.
b. 5N wq REFEEXAFHERH.
3. RIFEE LN,

kubectl get svc

- 690/760 - 2023 Vesoft Inc.



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 £AILE

AILLES, Graph BREHI RPC SPPF#HIZIEINIE OB ST/ 3669 (BRIN 9669) , HTTP IROELELE /7 8080 (FAIA 19669 ) ; Meta BRSZHI HTTP IsOBEEE
798081 (BRIA 19559) ; Storage AREZHYHTTP iHAELZ S 8082 (BAIA 19779) o

REEH: 2024598148
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17.4.3 A o

17.43 TP 2
WAL B

£ K8sIFEA, NebulaGraph BVEIBEHEERANERES (PV) L. chSELT BEESENEREARENNIERL FMEMFEENEE, LUARE
NebulaGraph B KHER, AXNBINEE K8s IFiEHA NebulaGraph BARSEIRELYT BEMES,

e

- REFQIRG, ASIHEREISITRISHSIEN PV I E,
- KAXNENFENERELY BEES, THTEAESEFRS.

HRER

K8s #, StorageClass BENX T —MFERANZR, TR T —MFMENE, SIEFMHEIEMEE (provisioner) . SHAHMAT, HelE—
PersistentVolumeClaim (PVC) H#8%E— StorageClass BY, K8s 2BmNBIER— MR PV, shiSH BEESNRERRmIE PVC FHLMEEENS
£, 7RG K8s 21RHE PVC HIETER] storageClassNane BEHY &% PVC MY PV VB E, TEXMIEF, FOIBM PV, MEZMERN PVHEE
Ko RECHSEFEEA ZIFEFEENCHSYT A, BIEET storageClassName BY PVC, [FEIBY StorageClass B9 al lowVolumeExpansion FEZMAZNA true o ¥IFE
= °

£ Operator 1, REEEIESRLE PVC, [FJ Operator 24R4#E NebulaGraph £ ARSHIECE spec.<metad|storaged>.dataVolumeClain EIEHBIE PVC,
I, FEBIERERHNEEREN PVC WECEEH, REBMA PVITISERT B
B FSR 1

+ K8s hRAZFF ST 1.18,

- BE K8s IFEABIEE StorageClass. #1EEM o

« H&fR StorageClass BEEE T allowvoluneExpansion FERH BIEN true o

« HafR StorageClass EREHRY provisioner RIS &o

* 7 K8s 83— NebulaGraph %8, BT E, 80 o

+ NebulaGraph &8 Pod 2 FiE{TIRE.
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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 o

TELY BAFEE R
LUFRIfR1% StorageClass BYB R ebs-sc , NebulaGraph SEB¥HIZ A nebula , BERIMAEIIELY A Storage RS MZFiES.
1. & Storage fRSS Pod BYIRES.
kubectL get pod
I
nebula-storaged-0 1/1 Running 0 43h

2. &% Storage BRSSHI PVC HI PV (E 8.

#BHPVCIERE
kubectl get pvc

_— - .
NG
storaged-data-nebula-storaged-0 Bound pvc-36ca3871-9265-460f-b812-7e73a718xxxx 5Gi RWO ebs-sc  43h

#EBPVIER, Mk PVINEEN 56
kubectl get pv

il :
pvc-36ca3871-9265-460f-b812-xxx 5Gi  RWO Delete Bound  default/storaged-data-nebula-storaged-0 ebs-sc 43h
JERERHRFHNERT, MITUTaSIERYT & Storage IRSMFHEEE 10Gis
kubect patch nc nebula --type='merge' --patch '{"spec": {"storaged": {"dataVolumeClaims":[{"resources": {"requests": {"storage": "10Gi"}}, "storageClassName": "ebs-sc"}]}}}'
il

nebulacluster.apps.nebula-graph.io/nebula patched

4. ER/F—DHELTEY BENPVCHI PVIER.
kubectl get pvc
s -
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

HERNW, PVCH PVHBEHET BE 10Gi,

&EEH: 2024598148

-693/760 - 2023 Vesoft Inc.



17.4.3 TEfgEH

TE GKE f1 EKS i i A F X (L A7185

£ K8s FR, ZHiiFAbZfiE% (Local Persistent Volumes, Local PV) EIZERT RpIAEZAE B RIFMERR IR, 1BELMEEE, Local PV IRIEE
=89 10PS MIBRMIRE TR, ESHIBEERNA, XN RIMEITE #n
{E A Local PV LA 7EfE Local PV i3 72T S & -t FE R MR /5 5%,

BIAEM Local PV ERRFHIERE, BRFRTFREEFME, FAMFHELIEFZENED. MRTAEEEREFL, &MEFEELNFREEIETREEER,
Elitt, M Local PV EY, FEERSTMAME. BIEFHAMMRIEE S @ H —EREE,

FREEAA

NebulaGraph Operator S2¥1 7 o Provisioner O f R 0IZFMIER Persistent Volume 3%, @id77fi&% Provisioner, f&7]
&6 Local PV, NebulaGraph Operator 1RIBSEBFECE S 4 E X HY PVC # StorageClass, BzhtlfE PVC HEPEFIX R Local PV £,

Y Provisioner #M8l% Local PV BY, Provisioner I=HI288I% local ZREHI PV, HEIRE nodeAffinity FEX, XEEIEMEM local FEIR PV BY Pod #1A
EESET S b, HMiBR Local PV BY, Provisioner i=HI28#8B& local M PV W, HBEET S ENEHEER.

FlE7 s

B%R% NebulaGraph Operator, #IEE MR o

-694/760 - 2023 Vesoft Inc.


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 FFHEEH

BIESR

TG R IR 2 FEIA S B =18 default Ho
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GKE [f#fi] Local PV EKS L{#H Local PV

1. B A&7 SSD BYTI R

m/Bo

upgrade 1 --max-unavai Llable-upgrade 0 --num-nodes 1 --enable-autoscaling --min-nodes 1 --max-nodes 2

17.4.3 A o

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-

X T RIEAEZAH SSD T st S ERRR,
2. {#F3 DaemonSet BZE RAID FH X HEEHITRIN K.

a. T#; gke-daemonset-raid-disks.yam| X,

b. #8E RAID £ DaemonSet, DaemonSet 27EFFA 7 SSD HiEE FiGE RAID 0 BE%!, FHRBIEERIIN exts XHRK,

kubectl apply -f gke-daemonset-raid-disks.yaml

3. #B% Local PV Provisioner,

a. F& local-pv-provisioner.yam| X

b. #8358 Local PV Provisioner,

kubectl apply -f local-pv-provisioner.yaml

BB LEAEZM SSD AT =ithe

4, (EEEEFECE XM, @3 spec. storaged. dataVolumeClains BY spec.metad.dataVoluneClaim XX Y PVC #I StorageClass SR E &SI Local PV, Hr,
StorageClass FTREALERL local-nvme » EARIESE, SW0IENebulaGraphicit,

NebulaGraphSE&HZ D EE

metad:
dataVolumeClaim:
resources:
requests:
storage: 2Gi
storageClassName: local-nvme
storaged:
dataVolumeClaims:
- resources:
requests:
storage: 2Gi
storageClassName: local-nvme

5. &ZF PVIIR,
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. & PV HIEAE

550

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-01be9b75-9¢50-4532-8695-08e11b489718
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 o

7 FEREF LOCAL PV AL

fERMLETERE (W0 AWS EBS. Google Cloud Persistent Disk. Azure Disk Storage. Ceph. NFS %) R PV, E#Z BB T I ASET =,

I Pod HIFEEIM N TR, HMEEEHHERILEFERR. AN, ERASMFERENPVE, AT , FHERIRABER
FET = LR Pod R,

NebulaGraph#y Storage fRSSEEHIETREET], AIIRESMEHFHRDREIR. TREIEN, XEIFZAMTIBERETR. B2, A Local PV
Y Storage Pod B F IR EFMME, FEEEAMTRIET, UNEFFTRME. EBTEMTRIZIT, FEMFR Pod 5 Local PV BISRE,

£HXJER Local PV 32 R ET RPERIEN, NebulaGraph Operator X#FE S = LM BN R IR FIaeE 11T B ot T512(E. BEEER
FYBCE X HIEE spec.enableAutoFai lover A true , EITNfERR Pod 5 Local PV B948%E, MM Pod BEEE M T = EiBiT,

N IR

spec:
# FF iR B o fERe
enableAutoFailover: true
# Storage fRZ5 79" OFFLINE RSG5 B eh#E 15 HIBTE).
#BRINE 5 8.
# 31 Storage IRSEMHABAMEERIRTS, FEMRBIERT,
failoverPeriod: "2m"

&EEH: 2024598148
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https://kubernetes.io/blog/2018/04/13/local-persistent-volumes-beta/#creating-a-local-persistent-volume

17.4.3 frigEE

[\ PV

NebulaGraph Operator fEFE#FA (% PV (Persistent Volume) A 4EREBH PVC (Persistent Volume Claim) SREFERFA IR, MRAFR RN
DMIBE T —1 NebulaGraph $8%, BAIA PVl PVC MR REHIRBNERE, UHRREKERS,

BRWR RS EHIME BB IR B SN spec. enablePVReclain 73 true RE XEMIBREEEE S B bR PVC LIRHEE. EFEMFR PVC RS
MR PV, APFEBEX PVHEIRERR. S1 # T #% PV [EIHEREK,

FIEZZ A

£ K8s Bl —1 NebulaGraph %8, A&ASE, B0 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 TP H

BIESR

LA RGIER R A nebula FIEEBE. B9 nebula_cluster.yanl B9 YAML ECE {4, EBEUNMEISE enablePVReclaim :

1 HATIAUTE S HEN nebula SEB¥HV4RIBDIE.

kubectl edit nebulaclusters.apps.nebula-graph.io nebula

2. 12 YAML XHEY spec BEEEITA, R0 enablePVReclain FFIZBEEEN trueo

apiVersion: apps.nebula-graph.io/vlalphal
kind: NebulaCluster
metadata:
name: nebula
spec:
enablePVReclaim: true //ARBEEEN 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: v3.6.0
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: v3.6.0
nodeSelector:
nebula: cloud
reference:
name: statefulsets.apps
version: v1
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: v3.6.0

3. $1T kubectl apply -f nebula_cluster.yaml fE_EIREFTE,
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17.4.3 FFHEEH

£ ERIRVERD enablePVReclain IGE T true [, HEEHMPREY, RFAEEBEMER PVC UEIKFMEZR. 25HER PV, BURTF PV HIEIULRER,

REEH: 2024598148
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17.4.4 EHERH K

1744 EHEHHE

NebulaGraph &£8#% k%5 (graphd. metad. storaged) EIETHRRISEMIEITHE, HERIAERES MRS EERHY /usr/local/nebula/Llogs BR
TO

(it

EizfTHE
MREFEEE NebulaGraph EEEHIEITHE, FILUBI kubectl logs BFEF,
flgn, &F Storage FRSMIEITAS:

// &% 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

// &E& Storage [REHIETAE.
$cd /usr/local/nebula/logs

THELHE

SEERSESTHEERNETESS D BEETE, FE% S BdZHETE, Operator (£ sidecar RS EHFEMNIBE.

AT HEAEHIRENEE, 81 NebulaGraph REZEESZE—1 sidecar B2S, AEWEZ

SRBFENBE, FEEREIIEENEEHE
i, sidecar R23fEMH TEA=FEMFNESE.

TESEBESLHIAY YAML ERE XX, 383 spec. logRotate FERFF/E HERFEINEE, RIBITE spec.<graphd|metad|storaged>.config FI&E

timestamp_in_logfile_name {E7J false LB EIT R ARSS HEMT/AEMTINY, ABERT, BERERINGEERXFAMN. 5 NebulaGraph ENMRSEAEH
EREIRERGIA T :

spec:
graphd:
config:
# REEAEXHEREANEE, BIREN false ULHBAETRE. BRIAMER true,
"timestamp_in_logfile_name": "false"
metad:
config:
"timestamp_in_logfile_name": "false"
storaged:
config:
"timestamp_in_logfile_name": "false"
logRotate: # A& HEE
# BEXHERBIBRII SRR BIMER S, 0 RTHIFRFIRSRER.

rotate: 5
# &tél BEXHEBKBIEXNF AN SREAETXH. BIAMES 200M,
size: "200M"
Wk H &
MRAEEHTIINIAEHEBENEEXH, HEREIEN ZEHRSWERTHBERZIIEERL, FJUERERSERERIREH,

Operator {8 TERBFICRINTESIRRIL,

e

B#i Operator {RUEITERIZE S

TEEB LA YAML BEE XX, BTLTER MRS THY config M env FEPECE HEIEREIERIRIA L.

spec:
graphd:
config:
# REERBIRERIREE R SMAEHX S, BOMER false, RTEFEEM.
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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™ERELRF]: INFO. WARNING, ERROR Al FATAL, BYESFIH 0. 1. 2/13,
stderrthreshold: "0"

env:
- name: GLOG_logtostderr # HEE AR AR IRMAZX 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: v3.6.0
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

BEEH: 2024598148
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17.4.5 %4

17.4.5 %4
DINEIENG ]
K8s Y B—MZ2HE, HIEETTIEAN Webhook iE17. &N Webhook 3 IER##ITEEEN, MTRIESE

BHR2M. BN Webhook I#EEIEISIE (Validating) F1ZE (Mutating) 2. NebulaGraph Operator (XS 15 IIEIR(E, FRH—LZIANE
NSRRI, 23748 NebulaGraph Operator FUBRIAE NS HIFL Kz aNa FF RS B N5

e
BfEMA Kes tlE—1MRE. RETR, 21 o
HE AL

K8s BUENIZHI AV F 1E Kubernetes AP| Server SMEERZ i, IABEXBNZEREE, XSGR UBFRI— L2250, thaNRH Pod B9
REFERE, HERS Pod BIKIRIMIEE, NebulaGraph Operator {XZFIIEFIRIE, EIFIARFTIRIEMEZE, FZFIERFITEFIRE,

FREHENTHIE, NebulaGraph Operator BHABRA U T ANKRIEEHFMN B RAFZA:

« 2 E3@85T datavolumeClaims /9 Storage ARSSIENNERIMNY PVo

- BB RSH PVC AR, BRAU R

- B1b7E Storage FRSY SR HRE], #ITEM RIRIE

FREENZHIG, NebulaGraph Operator ZHHEAIEMAN A BITEE LU T AN IEEHEIRI :
- FINT ha-mode SEARRVER BT H BB B AR TN T AR/ B4 34

+ Graph fR%: ELVEE 2 MEIAS,

- Meta fRSS: EVFE 3 PEIF,
- Storage RS : EVEE 3 NEIE,

e

= A FAEUZ21E NebulaGraph 5B RSB T A, Storage ARSSH Meta IREB R EREHIARS, HEIZAHIEED MRTF - BRI ERRE.
B, Alt, BaARKT, EIFE 34 Storage BRSH 3 1 Meta fRSS. Graph RS ATREHIRS, EHEBIAKRETLUNELH, EELDFE 2D

EU$O

« FINT delete-protection SFERRVEEERE T AWM, BZEE, BEEN o
FEN WEBHOOK BIJEE

AT HFBEENLT MMM, K8s B9 APl server FI/EN Webhook Z [EIREEBGAEE HTTPS il 1T, RILERBENEFIREEREN
Webhook #2f# TLS 3+ B K8s MIEHEIRITHIE, FIUBIEBHNELMEH. NebulaGraph Operator £ cert-manager

REBIER,
% cert-manager RETRFH BFFBENIEHIBT, NebulaGraph Operator & BahtlE—1 , BTERAEN Webhook FREEHVES, ES6IE
- , ATFEHEEAIIER, FRIVEPHIFAETE nebula-operator-webhook-secret B Secret #,

AN

1. REEERE cert-manager.

kubectl apply -f https://github.com/cert-manager/cert-manager/releases/download/v1.13.1/cert-manager.yaml

BiINEBE RIARAS cert-manager. #IES N o
2. f82& NebulaGraph Operator BWECE X, FREAENZH, FRINENTHIZRXAN, FEFHHFR.
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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

# EREYUFNEE
helm show values nebula-operator/nebula-operator

#{EERECE, $§ enableAdmissionWebhook 18 & "true' o
helmupgrade nebula-operator nebula-operator/nebula-operator --set enableAdmissionWebhook=true

e

nebula-operator JJ chart FRTEEZERIRZFR, nebula-operator/nebula-operator 4 chart IR R, SNEREHIETE chart WER=TE, ZRIAA default o

3. &&E N Webhook BJIEH Secret,

kubectl get secret nebula-operator-webhook-secret -0 yaml

MRHHNERPESIELAS, WRTAEN Webhook BIIERELE LM,
4. BIEEHIFN.

.

IOIEER 13T datavolumeClaims /9 Storage ARSSIEINERIMN PV,

$ kubect 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 IE4E/)\ Storage BREHY PVC A E,

$ kubect L patch nc nebula --type='merge' --patch '{"spec": {"storaged": {"dataVolumeClaims":[{"resources": {"requests": {"storage": "1Gi"}}, "storageClassName": "fast-disks"}|}}}'
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 IRSSBE MR, HITEA RN,

$ 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]

.

WIFSF AR TR BIREK.

#IEEBAET AR

$ kubect L annotate nc nebula nebula-graph. io/ha-mode=true

# 01 Graph ARSSHIER/NEIZSEK

$ 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, BEBESRENG R

&EEH: 2024598148

- 704/760 - 2023 Vesoft Inc.



e E M R e

¥

17.4.5

4

NebulaGraph Operator 245 RIF, LABGLENebulaGraphSEB R EIMAIBR. AN EBINfAIJINebulaGraph&E B ECERIFRRIF.
B FEAR 1

+ NebulaGraph&£EESIE. EZER, 75

- NebulaGraph&£BHEBRENETH. BEZER, BHEL
VDN AR AT R B CR 4

7RI delete-protection JEAREIEEE,

kubect L annotate nc nebula -n nebula-test nebula-graph.io/delete-protection=true

LA E #5479 nebula-test 85 SEIB]FRAY nebula SEE¥/R A T MIBRIRIF,
TR

To verify that deletion protection is enabled, run the following command:
BEITUTHLRIENRRIFESERR:

kubectl delete nc nebula -n nebula-test

M EBSE

S EIRMIFR nebula-test S5 R S IBIHHY nebula FEEY,
REER:

Error fromserver: admission webhook "nebulaclustervalidating.nebula-graph.i
deleted

0" denied the request: metadata.annotations[nebula-graph.io/delete-protection]: Forbidden: protected cluster cannot be
TS 5 L 5% AT % ERa

MEEBFP PR delete-protection JEfR:
kubect L annotate nc nebula -n nebula-test nebula-graph.io/delete-protection
LA _E 85 79 nebula-test 5 =B HY nebula SEEER A T MIBRIRIF.

REEH: 2024598148
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17.4.6 & 7] AL B3

17.4.6 /& m] AN 1 B35
A=

NebulaGraph Operator 8/ NebulaGraph S£E2{HAY1EO, hSHMRARS S EREIETT. H NebulaGraph EBFRE—HAHEILIETH,
NebulaGraph Operator & Bahth# TR, 30ES MR NebulaGraph &£&#5h 1 4 Storage BRSS Pod, 1EINEE##KEH A, i5%B8 Nebular
Operator S{AI#1THE B R,

FlEzS2 e

BIES TR
1. 813 NebulaGraph &8, EfTESE o

2. 15FE Pods #BALTF Running IRZSEY, 1EIAMEE, MIBRE A <cluster_name>-storaged-2 Pod,

kubectl delete pod <cluster-name>-storaged-2 --now

<cluster_name> 7 NebulaGraph SE$HIZ#F,
3. NebulaGraph Operator Bzh8I#£ & 79 <cluster-name>-storaged-2 B9 Pod, L{EEHIE,
1T kubectl get pods ZF <cluster-name>-storaged-2 Pod BYBIEEIRZS.

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, %BH B RALIN.

REEH: 2024598148
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17.4.7 =HLhEE

17.4.7 mrEhie
PEAIREEHH Leader 431

NebulaGraph £EHERA P HNRITEEIBO RS MEEDF, XEDABENDEFNANTR L. 2BRERLF, A—PHEEESEZMEID. H
TIREZ BRI —3E, NebulaGraph S£8#FE M Raft YR T 2R RFEIARS ., Raft thilldh, §MDHBIEREH— Leader &7,
Leader Bl M FMIETiER, Follower Bzt RAMEIFIER,

i@ Operator €329 NebulaGraph ERERMEIIIED, —MEET RS BEMEILRERS UHITEN. XTREHEHROHR, S0

o MR Leader BIRFAIEN T RIZILIRMHIRSS, SRR DFIREARTH. ATEREXMIENR, Operator 27E NebulaGraph SEEREIEHTIT T2
B, BRIAR Leader BIAERBRIHMAZHMT R L. XiF, H— M EETRATENRSH, HtT= ER Leader BIAREBHSMIER P IHIEK,
URIESEBF RV G AT A,

—MEETI R EBIFRE Leader BIZE BT B EIAMT R NI ERRER LUK E, 77T B tITHIREEREIESE, Operator 2t T —1& M
enableForcelpdate ¥, HHELEIMNBIFRIREN, FIRZSIHIGEN true, XH¥, Leader BIFNEARWTBIIHMT = L, MMINRAREIERN
®E,

TRENEFih R 5
Operator RTEL &R FARA NebulaGraph B389 RENEH :

+ NebulaGraph £8HIRE L ET k.
+ NebulaGraph £&8HEBREAXET .
+ NebulaGraph £EBHRSHITERIRIE.

Fic B VR BN ST SR
TERIEREEELBIRY YAML SXfEHR, 310 spec. storaged. enableForceUpdate B4, IREA true T false , LUTHIRIEHAERE,

% enableForceUpdate /9 true BY, RRAEH D Leader BIZN, MTINASEIINRE; Rz, REBDH Leader BlZs, MURIEEENIRE O] H
%o BAIAER false,

\?ﬁrning

IRE enableForcelpdate 79 true BY, MRKEREHNEREHITIRGERIE ENXIRERBHIERES Pod, KIESREMEERAETFIRBEREWEIE
Bo

ECE A

spec:

storaged:
enableForceUpdate: true // & B true BY, RRAIBHDH Leader BlZdx, MEREIZEBREEE Pod,

REEH: 2024598148
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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 =HLhEE

#/3 K8s Ifi/NebulaGraph&#EiR 55

e

BERERRS Pod ThaEN Alpha RRZATIAE.

EREHEFN, HFEMERFTEERENebulaGraphEEHIE MRS Pod, 190 Pod REFEHEHITRITEREE, Pod EBRHNAREERRS#H

2, NTHRIRRSHSAAM, NebulaGraph Operator ZIFLHRNEREEFAFTE Graph, Meta, 3§ Storage BRSS Pod, HZIFMEEHZED
Storage ARS3 Pod.

RIHESAF
BLR1E K8s BB T —NebulaGraphsgt, EiFxSE, 80
(LARENE B RN R RS HETE POD

BEEARRFARS StatefulSet ITHISSHIECE AN EAE (annotation) nebula-graph.io/restart-timestamp FIFEIRE A HFIATEIRELMABRERE
Bf[F2EARSS Pod. & NebulaGraph Operator M EIMERIARSSHY StatefulSet 1=HI237F7E AR nebula-graph. io/restart-timestanp HEHBERETEE,
B A MR EREHANEXIRSHFAE Pod AYIE1E,

TR, AFE Graph IRSEIGE TR, RTIFENERFE Graph BRSS Pod,
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17.4.7 =HLhEE

FRISPRBEEEEZ /I nebula , EEBFZREBINAE default SR TEIT, HITUATHS:

1. &% StatefulSet I=HIZSHIZ 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 HIAS ] EKo

date -u +%s

BRI

1700547115

3. B & StatefulSet =28 AT B BUE AR LA R (RN E B IR (F,
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
ki

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

LittgH B RFRA Graph BRSS Pod EREFE,
5. #iA StatefulSet 15428 TR,

kubect L get statefulset nebula-graphd -o yaml | grep "nebula-graph.io/restart-timestamp"

BRI

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 bR PN, StatefulSet ITHISERERE LT H Graph RSHIFIE Pod BEER.

(EFEATHE S %1 STORAGE fli% POD

IBIS7E Storage BRESHY StatefulSet 1=HIZSMVECE AN (annotation) nebula-graph.io/restart-ordinal FiG(EIZE N Storage BRSS Pod MIF SR
SR HRNEBE A Storage ARSS Pod, BIHITIRESEISIRIE, 1E Storage BRSS Pod ER/G, HRINBYEEREMIBR,

UTFRBIRRES A 1 8 Storage Pod FRIERE, RSIGMIEERE I nebula-storaged-1 Y Storage AR5 Pod,
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FRISPRBEEEEZ /I nebula , EEBFZREBINAE default SR TEIT, HITUATHS:

1. &F StatefulSet =528 2R,

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. JRBY Storage iRZ5 Pod KIS,
O

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. MBRERIE,

. 79 nebula-storaged-1 Pod FRNNEMR LU A (LM ARTHE R % Pod #21E.

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

B R AIA], nebula-storaged-1 Storage RS Pod ELERE.

0Os

EER B Storage BRSS Pod /5, ¥ Leader BID TR RIBERISE. AILUAIT

wiER, EFER

o

17.4.7 =HLhEE

L EIEIIE Leader R, X FUAEF Leader 13

RIEEH: 2024598148
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17.5 H W[

17.5 H WLIA]#t
17.5.1 NebulaGraph Operator X ¢ v1.x R4 NebulaGraph I5?

AEH, FERvixhR4HI NebulaGraph R3Z#F DNS, i NebulaGraph Operator ZE1EF DNS.

17.5.2 fE A2 1 AT AR IE SR RSB 12

FTAERIE, FERARHFEERE Pod WEER—MFEMNT &, NebulaGraph Operator BRI R ZHHESDERT s & L IEET#H I TR,

1753 P A SRS, i RIS E MY

EMRAENSE, UEKERERBIREE.

17.5.4 Operator R4 replica #1 NebulaGraph WZ U replica +&—FERIIG?

ZHERTEMEES, Operator XXAEHHY replica & K8s Y Pod Bl4s, MAIZXAEHH replica @ NebulaGraph H#953 F &4,

17.5.5 {i{if &% NebulaGraph & & RSSHIH E?
AR #NR S HERSSNEE BEXXHN A URIREN NebulaGraph £E8E RS HE.
BEWT:

# EREHNNBRFIEN Pod BFF. HA <cluster-name> HEEE &,
kubect get pods - L app.kubernetes. io/cluster=<cluster-name>

#3# N Pod HEYAES, FlaN# N nebula-graphd-0 A28,
kubectl exec - it nebula-graphd-0 -- /bin/bash

#3# N /Jusr/local/nebula/logs BR, B&EBEXH.
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 5%

LRGP 72PN

XMEIR—ARZH T DNS BITRMSHH, FUEREEN T LR EE. MRBRTEHEE, FERTELL Operator BEXHHH
kubernetesClusterDomain FE&, [EIF{EEX Operator BLBE S HFRIIRIEIT:

1. &%F Operator FBEBE X,

[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, EBiAA cluster.localo

2. {824 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 FR{ERYER B ==iE], AEHEHERHS.
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17.5.6 host not found:nebula-<metad|storaged|graphd>-0.nebula.<metad|storaged|graphd>-headless.default.svc.cluster.local &R Uil fi# 2

REEH: 2024598140
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18. Kit&

18. EiTH

18.1 NebulaGraph Algorithm

(&% Algorithm) B—RETF B9 Spark RZFTER, @IFIRR Spark ASHF K ERTENE EZT AN
NebulaGraph #IEEHREIEHRITEITE, WAILUBIHRIZRZZNEM lib BETHREIAH 3T DataFrame HITEITE,

18.1.1 AR A

NebulaGraph Algorithm kigZs#1 NebulaGraph PIZEVRRZAS IR X R 90T

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 B4
TE{ER Algorithm Z&l, BRREERIAUTER:
+ NebulaGraph [RBEZEEHB5h. FHER, &% o
- Spark hRZA79 2.4.%,
+ Scala hR74< 2.11
(F03%8) INRAFBET Github TR Algorithm, HBETTHIFITE, AJLIEERLE

18.1.3 fi F PRI

EitE st RRES, ERERAUDataFrameeEARHENEEHE. ARTULURIELSER, BITHERERME—DIRIE, HlMGt. K

ﬁo

;Pv.npatibility

Algorithm v3.1.0 hkAZFl, EERREAEN, =D WEIELFTNEL, BISIDAILUZ INT K8, &R String KEMBHUIRARS N,
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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 ICHEA

18.1.4 A HEREE

NebulaGraph Algorithm ZHIEIHEE AN T,

BiEA BiEA RATR BERIR ek ¢mESat]
PageRank TEHF WM. ERTRE pagerank double/string
i
Louvain & X HEERE. BRERE louvain int/string
KCore K1z HEXEW. ERXIE kcore int/string
LabelPropagation IREAERE LR, TSR lpa int/string
XK
Hanp IREARRBHIN XA, HE hanp int/string
hix
ConnectedComponent EE):STibay-ss HEXEW. MHEN cc int/string
StronglyConnectedComponent SRECEDE XA scc int/string
ShortestPath RIEREF 22 2E e 4 N ] shortestpath string
TriangleCount =R WILBLE DA trianglecount int/string
GraphTriangleCount SE=fAft MBLE R RERRE count int
# iy
BetweennessCentrality RO XENRERE, TRY betweenness double/string
mAitE
ClosenessCentrality BRI XETREE. TRE closeness double/string
mitE
DegreeStatic B4t SRy bayiiy degree,inDegree,outDegree int/string
ClusteringCoefficient RERW WHE. BEERDN clustercoefficient double/string
Jaccard ANREEMNE HEMETTE. #E jaccard string
itE
BFS ITERTIBH BFBH. REBREN bfs string
%!
DFS REMSTIBA BFEER. SEREN dfs string
5]
Node2Vec - ShaES node2vec string

e

MRFBERKEELRE NE NebulaGraph #, BRI E =6 FEI Tag B LR MHE S RAEBIESEL,

18.1.5 SEHI 5%
NebulaGraph Algorithm LELETERRIEN T :

1. A NebulaGraph Spark Connector M NebulaGraph FRiEXEI$kE 9 DataFrame,
2. ¥ DataFrame %4879 GraphX HYEl,
3. 1AM GraphX {REMWEIEE (5130 PageRank) |EBITRMME L (B4 Louvain 31X &)
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18.1.6 3kHl NebulaGraph Algorithm

PRSI AR IS IARX Scala 32ft,

18.1.6 #£HL NebulaGraph Algorithm
T
1. 5EPEEE nebula-algorithm o
$gitclone -bv3.0.0 https://github.com/vesoft-inc/nebula-algorithm.git

2. HENBE R nebula-algorithm o

$ cd nebula-algorithm

3RIFTE

$ mvn clean package -Dgpg. skip -Dmaven. javadoc.skip=true -Dmaven. test.skip=true
YRIETERRG, TEE R nebula-algorithm/target FAERLSEMASIMF nebula-algorithn-3.x.x. jar o

Maven L2 (3 J# R

TRtk

18.1.7 I J51%

e

MRHENEEETEFXFH, FJReHMENE. BER Spark fESBIAN L&D

--conf spark.driver.extraJavaOptions=-Dfile.encoding=utf-8
--conf spark.executor.extraJavaOptions=-Dfile.encoding=utf-8

WHEEED ()
Lib EpER T 10 MERENESE, BRAUNELREARNTEAEREZX.

1. T35 pom. xml FRFANERE

<dependency>
<groupId>com.vesoft</groupId>
<artifactId>nebula-algorithm</artifactId>
<version>3.0.0</version>

</dependency>

2. ENSEERAEE (W PageRank Affl) » BZIFRTHIESW =0,

Bre

PHATE AR DataFrame RINE—FIBiEER, FHIRENSR, F=FIZUNE (3E NebulaGraph H#I Rank)

val prConfig = new PRConfig(5, 1.0)
val prResult = PageRankAlgo.apply(spark, data, prConfig, false)

WMRAFWTIR ID Z String K24, TILIEE PageRank B9 (7, REIFHITT ID B4R, £ String HERIZA Long B, HEBEEERTIE Long £

ID RS A IRIAHY String 2REY,
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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

HERZEIRE

LigEIE T,

{
# Spark HHXF &
spark: {
app: {

}

name: LPA
#Spark SR #E
partitionNum:100

master: local

}

data: {
# $UBIR, AIEER nebula. csv. json.
source: nebula
# BUEEREE, BIENTENSREANNELR, FIEER nebula. csv. json.
sink: nebula

# BIERTRENE.
hasWeight: false

}

# NebulaGraph #8XEE
nebula: {
# #UEIR. NebulaGraph fEAEITEAVEIEREY, nebula.read HIEZE 7 4o
read: {
# P Meta BRSSHY IP AEATIRO, S MEAARSGES () 2R, #3: "ipl:portl,ip2:port2",
# {5 docker-compose 2E, IHOFZEBIATS docker-compose BRETEISMIBAIIRO
# a8 LA docker-compose ps' B&
metaAddress: "192.168*.10:9559"

}

# NebulaGraph EZ=[a1 & #}
space: basketballplayer

# NebulaGraph Edge type, £ labels Bf, ZMANEIRESH.

labels: ["serve"

#NebulaGraph 4 Edge type HBMEH, RIS EAEIERNED, EHRA Edge type MR,

weightCols: ["start_year"]

# BIEERE, BEItEL4EEES NebulaGraph B, nebula.write (BCE A £38.
write:{

}

# Graph ARSSH) IP EUEAIIRO, S MAARSGES () 2. 30 "ipl:portl,ip2:port2"s
# A docker-compose &,
# 8 LA docker-compose ps*

HOEEES docker-compose BRETZISMNERET IR
ot =)

graphAddress: "192.168*.11:9669"
#FiA Meta ARSSHY IP stitFIiR 0, ZMALARSGES () 9. M3U: "ipl:portl,ip2:port2",
##M docker-compose £, IABEHE docker-compose BRETEISMEBAYIE D
# 8 LA docker-compose ps' &&

metaAddress: "192.168.12:9559"

user:root
pswd:nebula

# ERZETHES Z AR EBTRIRETE N Tag

# NebulaGraph E==jE]Z#K

space:nb

#NebulaGraph Tag £, EitHLERRE \i% Tag, Tag FHRMEZAHEELT:

#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: {
# HBUBR. ENTEVEIRRA csv X1 json X4BY, local.read BERE A £
read:{

filePath: "hdfs://127.0.0.1:9000/edge/work_for.csv"

}

#INR CSV XMFRARL, M [0, _cl,_c2,..,_cn] REHEKL, ARINER json XHH, HEFEARIBMEIA,

# f2A s ID By RK,
srcId:"_c0"

# BB ID BERK,
dstId:"_c1"

# IEHITRK
weight: "_c2"

#osv XHEREARK
header: false

# csv XD IR

delimiter:",

# BIRTERE, ENTELEREREE csv XML text XA, local.write BIERE A £
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: {

# RENTHEDE, AIEER:

# pagerank. louvain. connectedcomponent. labelpropagation. shortestpaths.
# degreestatic. kcore. stronglyconnectedcomponent. trianglecount.

# betweenness. graphtriangleCount,

executeAlgo: pagerank

# PageRank %
pagerank: {

maxIter: 10

resetProb: 0.15

encodeId: false # fNR = ID RFFFRAEEL, FEEEN true,
}

# Louvain 2%
louvain: {
maxIter: 20
internallter: 10
tol: 0.5
encodeId: false # fNR = ID RFFFREEL, FEEEN true,

18.1.8 #iHi

e

HECE sink: nebula BIBHE, BEREEACHEERIEWSIE NebulaGraph £8f, XXM EEEIR TAG PHEMBRERENAE, FBSEAXHEEL

P

2 RRXEEES.

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#

« BB IE—NebulaGraph Algorithm /T8 (243 36 #)

=&EEH: 2024598148
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https://www.bilibili.com/video/BV1fB4y1T7XK

19. NebulaGraph Bench

19. NebulaGraph Bench

NebulaGraph Bench @—#| A LDBC #E&xt NebulaGraph #1T148EMIXM T,

19.1 & 5t
-« HERNIE#3EH S\ NebulaGraph o

+ 3F NebulaGraph &8 T4 RE M.

19.2 ¥ HriiEA

Release

PFAERIHBEIESM NebulaGraph Benchs

A 2024598148
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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

FXFH T A NebulaGraph 3.6.0 FYEJAEBZIRE ILIR)RE, AP AJ LAGERE SO a5 2R AV SR TD AR E HAB Rz 1) Rl

MRIBIRX PEVEINTTARR B, 15 TRIR) SRR3R 0

20.1 L TARFH
20.1.1 At AFHREIF R G T WA—EL?

NebulaGraph —BETEFEF %, EETIRIENVITARIRERSE LN, MRAMFA—H, BHRER &% NebulaGraph FlBA.

e

WMRRIA PR

1. AP AR T mInEs A L A A EiRH NRIETUE.
0. {8 Markdown 8B 1Y, SEhlfam T TIEERERAY "Commit changes", X&f& — GitHub pull request,
3. SERk , FARZE/D 2 i reviewer BEiZIEL IR &3,

20.2 KT SR A

g.npatibility

NebulaGraph 3.6.0 5 [i£hik7s (84 NebulaGraph 1.x # 2.x) BY#ERN. BRRBEMIGINATHRS. EREREITAMEENRERSE, &5
RS HIBRE, HERXALSL o BFBSTHENEE o

20.3 X THUTIRES

20.3.1 W L BREE IR (E B, -1005: GraphMemoryExceeded: (-2600)

XAEIREH Memory Tracker ZHEY, EENRIINEERER TIEERERZHEIR, XMWIHIETIREBE RS HIZH R SH OOM (Out of
Memory) killer &1k, fERSE:

1. WEREFFERER: 8%, MEETEGSHITIETNANTHRE. NRRNFEREHIRS, BAXMERAEESEATRIER.

2. 17 Memory Tracker WERE . MNRAFEREH TS, HKZE Memory Tracker BItEXREZE. X EFE nemory tracker untracked reserved memory mb (FRHEER
EREUTREBAEE, BB MB) , nemory_tracker Limit_ratio (PITEPRHIELMH) , LAKz memory purge enabled (BEBAMREEE) o XTF Memory Tracker
WiCE, &1 o

3RECE: IRIESSFRMER, WRXLRE, HId, MRFATAREFEREIM, ATLER nenory_tracker_Limit_ratio AY{E,

20.3.2 ai A Kb EREERAE B, SemanticError: Missing yield clause

M NebulaGraph 3.0.0 7f#8, ZiHiEA] LOOKUP . GO . FETCH @47 VIELD FAIIEERHER. FIHESN o

20.3.3 [ EREE R {5 B Host not enough!

M 3.0.0 lRZEFF4E, EELEXHHRME Storage TRTEEZES, EEXHINIERNEE Storage TRUEME Meta BRESH. WA UER ADD HOSTS
B, THIEEIETS Storage T, #EEN 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 wifi b HEE IR 5 S 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 lRZFF8E, pattern ZHFFEEIILEZ 2 Tag, FRLUREIEMET, FEENIMEE Tag BFF. BIM RETURN ZE% . B4 B8J9 RETURN ZER . Tagh . Bl
% o

20.3.5 WA AL BREER(E 5. Used memory hits the high watermark(0.800000) of total system memory.

R$EERE: NebulaGraph BY system memory_high watermark_ratio S#38%E T WERKIRENHMELRE, HiAN 0.8, RERELAESTZES
A RIREMNE], NebulaGraph 2FLHIEZEIM,

P YTEN
- BERZRNE, EEEREIEELT.
o TEFRH Graph BRSSSRAVECESCHAIBNN system_memory_high_watermark_ratio Z%%, AHEIEE—NATF 0.8 B9E, Bl 0.9,

FEEEMIZ systen_menory_high watermark_ratio SEEHMFH. EINAFHER Memory Tracker THAEFREHINebulaGraphBINEFEHRZ, FHEIEESNR
0 o

20.3.6 WAl AR5 R (5 B Storage Error E_RPC_FAILURE
IRERIRFEE S Graph ARZ5[ Storage BRBZIER T T LR, T Storage FREHEBEY, BEEIXU TR E:

: 7 nebula-graphd. conf SXEFARIEER --storage client_timeout ms SEREVE, LUIGHN Storage client BUIEIEETETE]l, ZEMNRMAZT
(ms) o 5130, i&E --storage_client_timeout_ms=60000 o WIER nebula-graphd.conf XHFHKRECEIZEE, BEFLM. 8. BEREXHTLR
A0 --local_config=true BERBRS.

- REEEIED: ROSESRENES, TICRTH LT RE TIREZERNEE; A GO EaNE MATCH iBa (MiEBMK, BEEXML) .
- #% Storaged BE &4 OOM, ( dmesg |grep nebula )o

+ 79 Storage BRS52R1R A1 BEEEFAY SSD BERFo

- BiIER,

20.3.7 A EHESR(E S The Leader has changed. Try again later
BHIEE, BEEEEIR 1-N X (N==partition $&) . REN meta client B leader BEFEE 1-2 MOBEE BT HiR A& B FITH.

WNRER NebulaGraph B, HIVZIREE, AIUEEMER of -h SERETE, REAMEETEZSEH.

20.3.8 Schema not exist: xxx
EIHBTHER Schema not exist , 1EHAIA:
+ Schema & #F1E1% Tag 5 Edge type.

- Tag 5f Edge type WEMBENXET, MRBXETF, BRARSIS () BENEER, #EEER o

20.3.9 4@1% Exchange ~ Connectors ~ Algorithm B F5i% % SNAPSHOT 1

MK HIFAHEIR Could not find artifact com.vesoft:client:jar:xxx-SNAPSHOT o

[REA: Ztth maven ‘RBECER T T3 SNAPSHOT Y€, maven FERIARY central EERFERERNKRBRE, MABHKRRE (SNAPSHOT) o
fRRTSZR: 1£ maven B setting. xmISZHFEY profiles YERIFAAIE LU 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 aifal bS5 /5 E[ERROR (-1004)]: SyntaxError: syntax error near?

<enab led>true</enabled>
</snapshots>
</repository>
</repositories>
</profile>

20.3.10 fnfaf 4 H4E 1545 B, [ERROR (-1004)]: SyntaxError: syntax error near ?

KEPERT, TIEIBEGEZEES VIELD T RETRN , BREERIEAREEE,

20.3.11 Al 4bFREER(Z B can’t solve the start vids from the sentence
TS| EFEE ML VID FHIAEIER. XLEFIRERAR VID, & @dArsE, Fli:

> GO FROM ${vids} ...
> MATCH (src) WHERE id(src) == ${vids}
# FHAELRFHRY VID @i EvAIEE

gEBL—MEMRSIFREE, Fwm:
# 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 BREE RS B Wrong vertex id type: 1001

BN VID K825 2 create space IRERY INT64 B FIXED_STRING(N) o i¥IHIBEEM o

20.3.13 g 2 FEEE RS B, The VID must be a 64-bit integer or a string fitting space vertex id length Limit.

RERAN VID BEBIREHKE. #EESR 0

20.3.14 a0 AbFEE RS )R, edge conflict BY vertex conflict

Storage FRZEEM R BAZ XKEIBANE B —ReLHIERE, AIEBREZEIR. BFHEEER.

20.3.15 aifa[ b FREEIRIS S, RPC failure in MetaClient: Connection refused
IREFEEEE N metad REREZE, FE metad # graphd BREFAEVIZBMERE, BERIRAUATRRSER:
* 7£ metad FRATEARSBEF T metad IRSKTS, WRMSKERE, SJUEHRED metad B;RS
- TEIRFEARS I TEH telnet meta-ip:port EEMEBERT.
- WEREXHHNIKORE, NRKOSSEENERNTR, SBREXHFHRONEEHRILE.

20.3.16 afA[ZbF  nebula-graph.INFO HEEIRH & StorageClientBase.inl:214] Request to "x.x.x.x":9779 failed:
N6apache6thriftotransport19TTransportExceptionE: Timed Out

RIERER BT IREURELLLINAK, storaged SIBEBAY, BEIHXU TR E:
- SABUEN, F@ , NEBEADERE,

- 10 Graph fRZ5 5 Storage ARZSHY RPC ZE1ZBBYBY[E], 7E nebula-graphd.conf SX{FEREEER --storage_client_timeout ms BEHVE, ZEHRUIZR
(ms) , BRINEH 60000 ZF,
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MetaClient.cpp:65] Heartbeat failed, status:Wrong cluster! 5# nebula-metad.INFO &% H FHBProcessor.cpp:54] Reject wrong cluster host "x.x.x.x":9771!

20.3.17 [ Zb ¥ nebula-storaged.INFO HEEIRHE MetaClient.cpp:65] Heartbeat failed, status:Wrong cluster! BZF
nebula-metad.INFO 257 %1% H & HBProcessor.cpp:54] Reject wrong cluster host "x.x.x.x":9771!

REBENRETRERAF XY metad B9 ip HFIHOEE, HE storage ZRIMNIHMER, BERIU TR E:

PP % storage ZPEMVIZBFIEMNREBR (BRIALEBRA /usr/local/nebula ) TNEFF cluster.id XHHHIBR, SASER storaged AR,

20.3.18 [ 4b FFREE (S 5. Storage Error: More than one request trying to add/update/delete one edge/vertex at he same time.
ERIRER TN Y AR AT AR — N SRR E — R TH IR HIIIRE B BRI TIRIEH .

20.3.19 f{A Zh 3 EE (= B, The maximum number of statements allowed has been exceeded F the maximum number of statements
for Nebula is 512

XENMREEEHEHTELBENEDKERET max_allowed_statements 5|FCHY, BITIELX nebula-graphd.conf BLEXMHHY etc BRTF --
max_allowed_statements S¥XIN, HEEERIBAIHNIRE.

20.4 XTIt 56
20.4.1REEEH  time spent AIE N EAA?
15 85< sHow SPACES IR[EIRYH BEARMA:

nebula> SHOW SPACES;

S +
| Name |
R e e T +
| "basketballplayer" |
S +

Got 1 rows (time spent 1235/1934 us)

© BT 1235 RBIBEASPIT G SEENE, EE5IEMNEPIRERE—1E, AREMFERSSREBEART-RITERE
EOENETS

« BT 194 RINEFIHRAEEMEENE, BINEFHEREER. BRER, AREFELERERMERNITE,

20.4.2 WA ZFEIEH #H NebulaGraph /5, nebula-storaged #EFEfNH 15— B GoReLA?

nebula-storaged HFZRYIH S LI BINIFIRZSEE S nebula-storaged 7EBEITRIZP S HEFRF nebula-metad AN ZHF] Storage ARSS, =i Storage FRSZUKE!
Ready S EA REXBEARS. M 3.0.0 lRZAFFIE, Meta RSTIEEFIEREERCEXHHIARINAY Storage ARSS, ELEXHRIER{INZER Storage
BRESEMZE Meta ARS . FAFWZER AD HOSTS r¥fG, 7 REME Meta ARSZIEH RS Storage fRFB. EZER, &1 o

20.4.3 Jyft 4 NebulaGraph HIR[EIGE R EAT 2 [ ISH B ke 77

X2 NebulaGraph Console 2.6.0 FRAHIZENEMA), =2 NebulaGraph RIZNEE, FEImREEIEAZHNAR.

20.4.4 =T EHEH
8455 (Dangling edge) RiE— KNI S &L SESEERREE,

NebulaGraph 3.6.0 WEUEREH, RAFIGITAFEFFE “BiEA” ; &F openCypher FiY MERGE 1B, XM FEEUNRIEZESKEINEE
Eo ﬁm ) ) > )

20.4.5 A LLYE CREATE SPACE FSFi%E replica_factor H1EEL (FlUmkE R 2) 15?
REXIHGE,
Storage BRSSfEF Raft il (ZEEFR) , AFRIEATAY, EREKENRIRHEFEART—F.
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LHBBHEN 1B, replica_factor REEIEE N 1,

LS EE AT, SNR replica_factor=2 , HEP—PEIRBIERN, MESSBAATLAESETIE; AR replica_factor=4 ,
P&, 3XFA replica_factor=3 @—#1¥o LU, FrLA replica_factor I E AZFEEIT,

BIEEFIFERISE replica_factor=3 , MIXIFIEAIRE replica_factor=1 , REBRBE

20.4.6 A SCFHE L ECE T B E
2o

#HEEER o

20.4.7 {5 60 F1 MATCH BUITAREIVE AR, BSR4 AF?

[REATRER LT /LA
.+ 60 iR T BiEih,

* RETURN EnRIEEHEF A

 f2T Storage BRSSH max_edge_returned_per_vertex X BITEEE mEMTPRE,

- BIEMRELRE, SEERERAERTR.
« G0 IBARAMI walk X, BHRSIATUES,

* MATCH IBA)FE A openCypher, REBME trail £&, BRERNRESRAUUEES, BFRAIUES,

ER 2 LB FESHENLERFE R G EMFEW T,

T SFHE LB E P g E i

EE— M EIZEA LA

M= AFFAEIBIEE 5 Bk =, HETFEIR C (A->B->C->D->E->C) , &6 BHRE, 0 BOSEREIRD (A->B->C->D->E->C->D) , FEJ c->d

AUEEEN, MW IBGERAS, RABFAIUES.

FREAMER] 60 0 mATcH HUATAERIEXEIEI, AIRES I mATCH BRI EINLEREL 60 i5AL,

KTFRERIFMIRA, FER 0

20.4.8 WA it EFh Tag HL /158, &1 Edge type B £/ 055i0°

20.4.9 Wi ARHUEEFR Tag FUFTA &, Bi& &M Edge type FURTA LY

1L ETHEERS

> CREATE TAG INDEX IF NOT EXISTS i_player ON player();
> REBUILD TAG INDEX i_player;

2. f65F8 LOOKUP BY, MATCH iB6], f5I%0:

> LOOKUP ON player;
> MATCH (n:player) RETURN n;

BZEBEEN . # o

20.4.10 BEANRER HSCFAFMPRALT,  LLANE =S (A ~ Tag ~ Edge type ~ BT ~ R5IHIAHR?

e, FEEN 0
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https://docs-cdn.nebula-graph.com.cn/figures/path1.png
https://docs-cdn.nebula-graph.com.cn/figures/path1.png
https://en.wikipedia.org/wiki/Path_(graph_theory)#Walk,_trail,_path

20.4.11 REGEERHIME (B AE) ?

20.4.11 FREFEE AAOHE (B AE) 2
—NER HET SIEMZSHEN BT MEN. NE, SHEEZAMN0ER.

nebula > MATCH (s)-[e]->() WHERE id(s) == "given" RETURN count(e); #HiFE

nebula > MATCH (s)<-[e]-() WHERE id(s) == "given" RETURN count(e); # AR
EREEMHEMANERNHTRHLIE (FINRSIHEET) , XR—MRIEHRIE, FHIHBT B, AJRER&Z4EOOM,

20.4.12 2 A DTAPOEREC A" S0 Hh BRI E?
REEEDS
BT LLER .

20.5 R THE4E

20.5.1 3247 H &30 KR anfer [l H 7872

NebulaGraphf#H FTENBE, glog & B BERWKHNIIEE. BFRALBTERESHALEEETA REBETEE. RMFFE, 31
20.5.2 Wi % F NebulaGraph kA

BRS3IETTET: nebula-console ARHMITERS SHOW HOSTS META , DL

RSB RIEITH . ERERZER bin BRA, 1T ./<binary_name> --version #5<>, AJIAEEFE| version Fl GitHub _EAY commit ID, 40

$ ./nebula-graphd --version

+ Docker Compose ZpE&
#%& Docker Compose &8E [ NebulaGraph hixads, AHMERLELM, RZRERHNT RN, THlHGSWT:

docker exec -it nebula-docker-compose_graphd_1 bash
cdbin/
./nebula-graphd --version

- RPM/DEB %%
4T rpm -qa |grep nebula ENEEEARZS,

20.5.3 1484 Host &5, IAM) Host —HE.LR OFFLINE /EZH?

OFFLINE JRZSHI Host $§7E—K G B ahffifR.
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https://github.com/google/glog
https://man7.org/linux/man-pages/man8/logrotate.8.html

20.5.4 WA &EE dmp CH?

20.5.4 {1 EE dmp SCH?

dmp XHRHEIRREXE, FMCRTHBREMNES, ATUARERAEHMN gdb TRAEE, Coredump XHBIAREERIZHEINYTERT
(ZRINJT Jusr/local/nebula B) , 7E NebulaGraph fRSZ crash BY, R4t BENER.

1. &% Core X{F#i2R T, pid —fRAKIE.

$ file core.<pid>

2. /8 gdb Eide

$ 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 /home/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&) ()

WMRAFAER dmp FTENHEREXESR, ATLUSHTENHRNAR, & HIRERG A, BHEE. CoreX = ERIGMHIRASHAIRESEEIRN
1RIENGTE E3REE,

20.5.5 fufaliEsd systemetl K E AL EZN/E5) NebulaGraph fz557

1. 41T systemctl enable B35 metad. graphd # storaged AR5,

[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. B E metad. graphd #ll storaged B9 service X1, & BMRSS B BT,
&Tjtion

ERCE service X fFBERFRE LT /LE: - PIDFile. ExecStart. ExecReload. ExecStop SHMKRREESIRSE S LMN—3, - RestartSec NERHIEF
BIBT (D), AIIRIBSCRRIERIEER. - (FIiE) StartLimitinterval AERRER, AR 10 WRNMREFEBE 5 RUABER, 8BH 0 RRAFRREK
BB, - (Ai%) LimitNOFILE ARRSRAXITHE, BRiAA1024, AIRIBESRFRIERIEH,

fic & metad ARS8 service X ff:

$ 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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https://discuss.nebula-graph.com.cn/

20.6 KTEE

[Install]
WantedBy=multi-user.target

ECE graphd ARSSHY service SXff:

$ 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

BCE storaged ARZ5HY 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 EeE&E X1

[root]# sudo systemctl daemon-reload

4. EEMRSS.

$ systemctl restart nebula-metad.service
$ systemctl restart nebula-graphd.service
§ systemctl restart nebula-storaged.service

20.6 FTEREE
20.6.1 [ K 355 F A LT B s 112

mREHERI FRImgAIRE, EER AR AR T RO
ARssKA %O
Meta 9559, 9560, 19559
Graph 9669, 19669
Storage 9777 ~ 9780, 19779

MR EIEEEXAFPIIRHIHRO, B ERERRROHER AERFREN,

BZmOES, 20 o
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20.6.2 afriistin 0% BT

20.6.2 A e[t o2& 75 2 Y
FBRFEILUERINT telnet SLREIRORES:

telnet <ip><port>

e

WRTEEA telnet <, BAREINPRETREHBHT telneto

il

// 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 155U E 155 max_sessions_per_ip_per_user FF%(E_FRAS/E 2 752
LREEIART LREY, BB max_sessions_per_ip_per_user FFi&{E, TEi%EHE NebulaGraph B9BT{Z, SHILLITIRES:

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

ARA LB AN =M R

1. AT KILL SESSION B3, KMIFRTER Session. HEBMLF=5,
2. £ Graph AZZ5H9ER = 524 nebula_graphd. conf A3 K max_sessions_per_ip_per_user BY{E, IEINAIUBIEMNSIEEE. EE Graph IRSFREEK.
3. 7E Graph AZZ5H9ER = 524 nebula_graphd. conf HRURI/N session_idle_timeout_secs BEEVE, FRETHIEHEBEIETE, F/F Graph RSB FEEEE LK.

A

NS SEIRRE -

\ﬁrning

ER A REREREH AR R #. LU T4 K SUBMIT JOB BALANCE DATA REMOVE A1 SUBMIT JOB BALANCE DATA AUIR{E7E+tXAR9SRIa M ThAE, TheERTa
Eo WNFER, BEMIFEIESY, FEE Graph 0= 2145 enable_experimental_feature #l] enable_data_balance Y& B A true o
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20.7.1 aifa g hnski/> Meta ~ Graph ~ Storage 7 s A%

20.7.1 fanfal 8 ek v/ Meta ~ Graph ~ Storage 77 &894 E

* NebulaGraph 3.6.0 RG4S UKI BT HE, EASEUTIBLRINFHT EE:

+ Meta B9 BMES: Meta REIFETIT 4B

e

FAFELfER T Meta fR%S, BRFEBEITEN Graph ARZSH Storage RS HIERE X Meta I8 B,

+ Graph 9482 ¥1Z Graph B9 IP M client B9XEEH#EER, XF1i% Graph #i2,
- Graph B9¥™'&: E#N28 L& Graph T#EFIEMEEXH, FEEXGHEISIEINEEEITH Meta #illk, B Graph #ig,

- Storage HY4EZS: AT SUBMIT JOB BALANCE DATA REMOVE <ip:port> & DROP HOSTS <ip:port>o FERU/EXH] Storage #iZ,

&ﬁtion

- PATZSCITHBIEE Storage TR HHUER, FREMEREM Storage TRHERBLUHRIRENEIEH. HlM, MRIEETEIZEEN 3, BAER
TZm<Rl, FEMRREM Storage TRHBEATET 3.

- WRFREBH Storage TRPF S MEZTENN S, FEDNESTETEINNITIZSE S LIEEZ Storage TRAFKFIED o

- Storage Wi A : TEHMAN28 LS Storage THBIXHMEE X, FEEEXHPENIEMBEEITH Meta ik, SAE7EA Storage Fl Meta 7
/B5h Storage #i2, #ESN o

Storage M 8B Z G, 1RIBZHZHIT SUBMIT JoB BALANCE DATA & HFIEI BN A I ECEIPRE Storage T3 s FRFN$ATT SUBMIT JOB BALANCE LEADER B
IEHRFAE RS AP leader, BTHMLHI, BEEE—IMEZE,

20.7.2 WfA[¥E Storage 7 5. RGNk s DR AL

B#l, Storage FFFENSIRRIMAELE, WJLUEE LTS BENHNERD Storage TRFUEMBA M EE (FZREA Storage T mAYERRHEN
SRV EARR)

1. $A1T SUBMIT JOB BALANCE DATA REMOVE <ip:port> JEFHIE ISR/ LAY Storage T3 suEEIE M Storage T =,

&Tjtion

- PITiZE 2T EIEE Storage TR FEUERT, HTEMFHEM Storage TANERBLUARIRENEIEL. Fli, MBIGETIAEHN 3, PBATERITZ
weHl, EEMEREM Storage TEHBEATET 3.

- WRFFIBH Storage TRPESTETENS A, FEDHNESTETEIRNITZSR S LIEREZ Storage TTRANFIED Ho

2. $147 DROP HOSTS <ip:port> FPRFFIGNNSR D HERRAY Storage T,
3. 1£FfF Storage T SERE X i@ --data_path EREFIG SR/ VAR ERTR, HIESN o
4. 1T ADD HOSTS <ip:port> EFTANNFHE ISR/ D HEREY Storage T 50

5. {RIBZEE 1T SUBNIT JOB BALANCE DATA Y U IEI =B F P39 ERRIFRH Storage T3 s A0 HA1T SUBMIT JOB BALANCE LEADER #3<>391193 7RFRE EZ 8l iy
leader, TITERTHI, BEEFE—TETIE,

REEH: 2024598148
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https://github.com/vesoft-inc/nebula/blob/master/scripts/meta-transfer-tools.sh

21. Ffs%

21. B3

21.1 FHi

21.1.1 NebulaGraph i

v3.6.0

- Ihke
- RS RS TIEE.
HREEABTIMT:
- RAEKNEXZES|IThEERIAMA Elasticsearch B Term-level queries 209 Full text queries Ao

- TEGERTFEREEERMS. EN. RHMTEEAR (BEELRETL) , FEMTWNDEZE (K Elasticsearch B EANSIAR) , &
WERBEWNER, ELEELEEN o

- 53R
« XHEFER WIH FARER VID EMRSIINERTE,
. 1kEE

- Z#FFHITETN RocksDB SEHILUANTR Storage ARESHIBEhRE,
« {fifk RocksDB %125 H14T DeleteRange 12 /E/GHIRISRIE R MERE,
- fiitk appendLog &iZiB1BLLEESR follower BHEFMME Ak,
« L maTCH BB R FEN R ER AR,

- BRIE1EE

- DQL

- BERNATINSE Graph RS ER RV,

- BEIT Find ALL Path IBE)FH Graph ARS AARAVIRIRL,

- BE N T HRBIETRKE A SWEUHIRR,

- B ATH IBAPFMBEEELSH all() RETHRRMAIB,
- B8 mTcH IBA IR R A T BIRFHREIL R IR,
- BB EERMRFRIASE Graph ARSS BHRHYIEIE,

« B85 WATCH B AP ICER 2 BRBYIR (0145 R E LB B MR IR R,

- Hfth

- {88 Meta ¥IER—BHIaA,

* 182 RocksDB S NEERH leader FALYTHAVIA L,

- EEFHENSIHEERE IR,

- BEIRBERMIERSBIITE S Web ARSS B IRHIE,

- BEFIHKIFRTENE 2 B EMIR—,

REEH: 202498148
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https://github.com/vesoft-inc/nebula/pull/5567
https://github.com/vesoft-inc/nebula/pull/5575
https://github.com/vesoft-inc/nebula/pull/5577
https://github.com/vesoft-inc/nebula/pull/5580
https://github.com/vesoft-inc/nebula/pull/5584
https://github.com/vesoft-inc/nebula/pull/5587
https://www.elastic.co/guide/en/elasticsearch/reference/current/full-text-queries.html
https://github.com/vesoft-inc/nebula/pull/5486
https://github.com/vesoft-inc/nebula/pull/5553
https://github.com/vesoft-inc/nebula/pull/5521
https://github.com/vesoft-inc/nebula/pull/5525
https://github.com/vesoft-inc/nebula/pull/5571
https://github.com/vesoft-inc/nebula/pull/5634
https://github.com/vesoft-inc/nebula/pull/5619
https://github.com/vesoft-inc/nebula/pull/5621
https://github.com/vesoft-inc/nebula/pull/5640
https://github.com/vesoft-inc/nebula/pull/5447
https://github.com/vesoft-inc/nebula/pull/5622
https://github.com/vesoft-inc/nebula/pull/5631
https://github.com/vesoft-inc/nebula/pull/5636
https://github.com/vesoft-inc/nebula/pull/5645
https://github.com/vesoft-inc/nebula/pull/5646
https://github.com/vesoft-inc/nebula/pull/5517
https://github.com/vesoft-inc/nebula/pull/5534
https://github.com/vesoft-inc/nebula/pull/5547
https://github.com/vesoft-inc/nebula/pull/5566
https://github.com/vesoft-inc/nebula/pull/5618

21.1.2 NebulaGraph Studio 5§

21.1.2 NebulaGraph Studio 5 i HH
v3.8.0
- IhiE

* XFHER MySQL ¥EE N EHFiE.

- 158

+ ZHEBEENX WebSocket B E Sk,

- A%

- IRESANESTIRIREE =B S MFIEES.

- BTHIEERENTE, EEEEE R 0B Avtoligrate IRE N true , RASBEIXMNEEFHLEIBEHITHRIEE.
MNRZECSFRIEBIER, EFEEHXLER: task_infos . task_effects . sketches. schema_snapshots. favorites. files. datasources o
NN

ALTER TABLE "task_infos® ADD COLUMN “b_id"* CHAR(32) NOT NULL DEFAULT ";
UPDATE TABLE "task_infos® SET “b_id" ="id";

CREATE UNIQUE INDEX "idx_task_infos_id" ON "task_infos" (*b_id");

ALTER TABLE "task_effects® ADD COLUMN “b_id* CHAR(32) NOT NULL DEFAULT ';
UPDATE TABLE "task_effects’ SET “b_id" ="id";

CREATE UNIQUE INDEX "idx_task_effects_id" ON "task_effects" (*b_id");

v3.7.0

- ey

« ZFES N SFTP. Amazon S3 FIEIES1H.

- SATEXHEEESSASH, WHAK. SHHE
- RRERES.

© IFESREFANER.

+ ZHHE ARM 224989 Docker BESWIEST Studio.

REEH: 2024598148
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21.1.3 NebulaGraph Dashboard & [X kit 5 #iii i

21.1.3 NebulaGraph Dashboard 7 [X it 5 35 21
HIXhR v3.4.0

- INRE
- RE Mz, iF—HEIE Dashboard fR$ZF1ZEE Dashboard ks,
« ZIEFEE Meta [REMELE,

- i
- EEEREN, @ik .

- WSRO T B R AR B AR,

« R nun_queries SRR EA R, BEANFESET

RGEH: 2024598148
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NebulaGraph Algorith NebulaGraph Connector aph bulaGraph

\ 1
Importer ||Exchange

7 )

NebulaGraph
Cloud Service ExPIore.r Soark” -oGL

aph Analytics @@.Mys}l}
\ (& /Aw ) K DAG Controller éFlink % kafka @ 30@ §f_

\

NebulaGraph

Backup & Restore
NGTP (Chaos & Benchmark)

7 N N

7 . . | Java CH+ Python ][ NebulaGraph I

[} Studio 1 Console

& 5 e | GO HITE __ " Clients&API

o || g | 1soGaL |

.
_§ § E é-g_ openCypher -
G O 5 w g )
._; 5 2 3 g Dashboard Meta g Elasticsearch
3

is &3 NebulaGraph Storage S M (@ Enterprise
b’ =, \_ ) NebulaGraph Core NebulaGraph \—r/ ——

(@) NebquGraph Q) github.com/vesoft-inc/nebula

21.2.1 NebulaGraph Studio

NebulaGraph Studio ({&#F Studio) R—AILUEE Web iFRIMNERIBERTNC TR, BE NebulaGraph £/, RMHME. HFESA. HS5 nGQL
Tif). BREE—IEHRS. #HEESI (T2 E NebulaGraph Studio,

e

Studio hRZA&FTRMILTF NebulaGraph W%, HBAXMFASRAZDEZMAN, MERSWMXRN TR,

NebulaGraph k7 Studio RS

v3.6.0 v3.8.0

21.2.2 NebulaGraph Dashboard (#L[X fij)

NebulaGraph Dashboard (f&#F Dashboard) B—mFATFHiENebulaGraph&EE e MRS RSWAIMU TR, #BES W24 E NebulaGraph
Dashboard,

NebulaGraphhizs Dashboard ¥t Xhg4s

v3.6.0 v3.4.0

21.2.3 NebulaGraph Exchange

NebulaGraph Exchange (f&i#F Exchange) Z—X Apache Spark™ [ f, BFESHRRIMEFIGEEFPIEIEMZTBE NebulaGraph F, BEXZIF
SMAREE R X BIEFREERRES. HEBESI 22 NebulaGraph Exchange,

NebulaGraph Ag2s Exchange hiizs

v3.6.0 v3.6.1
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21.2.4 NebulaGraph Operator

21.2.4 NebulaGraph Operator

NebulaGraph Operator (f&#F Operator) EFMTFTE Kubernetes &%t Bt EBEFIE4E NebulaGraph SEBH TR, #&HETF Kubernetes i @4l
%, NebulaGraph EEZ4MAMIIRLEFENE Kubernetes 24/, it NebulaGraph RABEN=REEHIEE. FHESE

o

NebulaGraph hizzs Operator hfigZs

v3.6.0 v1.8.0

21.2.5 NebulaGraph Importer

NebulaGraph Importer (f&#F Importer) 2&— NebulaGraph B9 CSV XHESANT &, Importer A LURENZAHIEY CSV X5, RESNKIEE
NebulaGraph &, #I1FEEN o

NebulaGraph 7 Importer iRz

v3.6.0 v4.1.0

21.2.6 NebulaGraph Spark Connector

NebulaGraph Spark Connector @—* Spark %#%328, 1REHEE Spark fRER R RS NebulaGraph#i3E898E /1. NebulaGraph Spark Connector H

Reader # Writer &R 4R%. FIBEESN o
NebulaGraph hizzs Spark Connector Rz
v3.6.0 v3.6.0

21.2.7 NebulaGraph Flink Connector

NebulaGraph Flink Connector @—x#38h Flink BB IRIEFEINebulaGraphfUEiES:, iFMNebulaGraphmhiEEXEiE, B IGE MIMEBERIETRIREY

BYERIES ANebulaGraph, #1EESR o
NebulaGraph fxrzs Flink Connector fzs
v3.6.0 v3.5.0

21.2.8 NebulaGraph Algorithm

NebulaGraph Algorithm (f&#F Algorithm) 2—HEF B Spark R FBT2RF, BIFIRE Spark ESHFE N ERRENE LT A
NebulaGraph ##EZEHHEIERITEITE, BaLBIRERNER lib ETREEH X DataFrame HUITEITE, FHEIFSN

o

NebulaGraph Hxrzs Algorithm higzs

v3.6.0 v3.0.0

21.2.9 NebulaGraph Console

NebulaGraph Console 22 NebulaGraph B[R4 CLI Pk, WAERESN o
NebulaGraph ks Console iRz
v3.6.0 v3.6.0
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https://spark.apache.org/graphx/

21.2.10 NebulaGraph Docker Compose

21.2.10 NebulaGraph Docker Compose

Docker Compose AJ LUREERE NebulaGraph $£2f, NEERIEEM o
NebulaGraph k7 Docker Compose fRs
v3.6.0 v3.6.0

21.2.11 Backup & Restore

([8#F BR) B—Rap<1TRE (CL) TR, RILEBNE NebulaGraph MEIZ IR, HE BT EHXHREHIE.

NebulaGraph k7 BR hR4s

v3.6.0 v3.6.0

21.2.12 NebulaGraph Bench

FAF Mz NebulaGraph BIE £ 14 RESIE, 5 LDBC v0.3.3 BIiRERIES.

NebulaGraph hizzs Bench hixzs

v3.6.0 v1.2.0

21.2.13 API ~ SDK

;pv.npatibility

WS NIZhRAAERE) X.v. * BIEHThR A,

NebulaGraph fxrzs EE (commitid)
v3.6.0
v3.6.0
v3.6.0
v3.6.0

v3.6.0
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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/v3.4.0
https://github.com/vesoft-inc/nebula-go/releases/tag/v3.7.0
https://github.com/vesoft-inc/nebula-python/releases/tag/v3.4.0
https://github.com/vesoft-inc/nebula-java/releases/tag/v3.6.1
https://github.com/vesoft-inc/nebula-http-gateway/releases/tag/v3.4.0

21.2.14 #HXTTEA TR

21.2.14 X 5iEkey T B
XEBFIMKAPRHNEATE, STERELEARTASFERFLR,

+ ORM (Object Relational Mapping) #E%8
: 4% Spring Boot £ AHIEIERE ORM 1EZE
. £7F nebula-java EFIRHY ORM, FANESNX
: X% JDBC B9 nebula-java T4 &, FHANESIX
. &7 nebula-python EF %8I ORM, HFHNTAS RS
. 3XF Golang 4R 5 #Y ORM IE, #ANBENXTE

T

i

k

- BUETH
1 & MySQL 2| NebulaGraph BRI RS IhAE
: ETF DataX 32IEY NebulaGraph B9 Reader 1 Writer $ff, mIAERF BELLIMEIERS
- BENE
: 10s $I2 Docker BEIFERSS
1 —MBITEN 52889 NebulaGraph V&
- MitARSS
T BERAVEIERE Java MikE
BFh
: Scala B U%
: Node.js FF i
. PHP BFI%
D NET EFIR
: Rust B s
KirTH
: JetBrains IDE &%l nebula-console #iff, ZHHEiE=. RBFEREDE. HERBHITET. XREETSE
EThie

=EEM: 2024598148
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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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Graph BRSHIHTTP2 50, QGxEBFAZIKO)
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#0 Storage RS ZALIER, BT REFIEHELIBENTERE
2o

FEIHESEAMELRE +1 (9560 ) HEOATF Meta BRSS Zia]AY Raft
1N

Meta ARSI HTTP %0,
Meta RSB HTTP2 % 0. (GxEEFAZIKO)
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FRIEER, BFHRITHIBEEEXZIE, FIINERE. A
IpRERIRE.

EIBTIESERAESMAY -1 (9778) F+1 (9780) ¥HO,

9778 : Admin BRSS (Storage #ZUL Meta snSHIBRSS) &RV
Ho
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Storage ARZSHI HTTP i,
Storage BRSHIHTTP2 10, (Gx EEFAZIHO)

HINTMIRETNEER Agent RS IH O, Agent REBHEEVIEH
—NFiPHEE, BT B1E NebulaGraph RS L&, FTHEMX
o

9789 /e X Z5|H Raft Listener B9i%M, M Storage BRESIRENEK
18, SAFEENIB N Elasticsearch $£&%,

2 ERHEEIERS F Storage Listener MiE 0. BTFRELSEE
B4R Storage iR,

BEHASERESRAY -1 (9788) FM+1 (9790) M,

9788 : AIEBIH .

9790 : Raft BfEiHM.

NebulaGraph f#fZixO5 Elasticsearch #fT HTTP @15, L
RITeXEREINERLXERS,

9569 BERFEIEIBR S INEEH Meta Listener WimH, BFEFE
B Meta £,

EBESEAESRA -1 (9568) A +1 (9570) KM,

9568 : PIEBIH o

9570 : Raft @EfEiK.

9889 R EEBFBIEIB I THAE Drainer FREZIHH. ATFRAS
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FIRFASERMESBAY -1 (9888) FM+1 (9890) Mo
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Nebula Stats Exporter f&#iiRS5im M, UEEEBERIIEREIEIR, B
FERRSS P s, FRASFILIZIEN: (FINEHEHE. THER. O
BKIER %) o

Node Exporter fk#ifRSZIHO. WEEHPHNBNERRES, BF
CPU. F. faH. HEMRE,

Prometheus BRSO, 1Z6E TR B FFIEURERE,
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21.4 frA] Sy A A S R S0
21.4.1 FFIRZ B

GitHub Bl X258 A

IR SRS R A, BREINSE gt ERR—MEE, MARERITIE.

EE TR VAT Y

1LTF Pl
2. B Sign in with GitHub,
3. FEERFREE DY o

WREEMRE, FRER o

21.4.2 BER R SR

NebulaGraph X414 Markdown iEEERE . & XEinaANEIHEERE AR ESHEIN

B ENER T B R R,

21.4.3 it E B S
BIEERTRMAR. HBENS RS REHHESH,

Step 1: ifiid GitHub fork )%

NebulaGraph MB&BRZ 0=, U Rl

1. 3419 0
2. EELABERA fork , ARREAF®, BIA fork & NebulaGraph €,

Step 2: 7 S EE| A

LEXFMTEER.

#EXTIEER,
working_dir=SHOME /Workspace

2. %5 user IR E A GitHub WP R,

user={GitHub FAF %}

3. SerEAED.

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

# AT B

# IEMRRIRR=UA

#origin git@github.com:$(user)/nebula.git (fetch)
#origin git@github.com:$(user)/nebula.git (push)

# upstream https://github.com/vesoft-inc/nebula (fetch)

- 739/760 -
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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 #EEBEHYE

# upstream no_push (push)
git remote -v

4, (A%) EX pre-commit hooko
5% NebulaGraph B9 pre-commit hook %! git BR.
hook $#2%& commit, S¥EREI. WE. XIEERF.

cd Sworking_dir/nebula/.git/hooks
Ln -s Sworking_dir/nebula/. Linters/cpp/hooks/pre-commit.sh .

pre-commit hook BRMRRIBETALEEIT, AP BMFEIAIT.

cd Sworking_dir/nebula/.git/hooks
chmod +x pre-commit

Step3: X

1. BRAtE DT,

cd Sworking_dir/nebula
git fetchupstream

git checkout master

git rebase upstream/master

2. MEDZOIEHTIRS X

git checkout -b myfeature

e

HAF—1 PRIBEGEZ commits, &SN upstream/master 328Y, FHITSIIXLE commits HiE (squash) Bi—> commit #1TEH. FULsRZIE
WEIB— MR D ZHITEN, IEEANNTBRZEFE. aHE, XTOZEAURER. NMRKCBRMNIZ, MIEERER commits 123X E origin/
master, TEANR, ATREREMAM, EHRQESMPSE (2 origin/master &H T HtIHZE) , T3 origin/master Fl upstream/master F—3§
B, FAPALUEER hard reset 38HI/E #1T—. fla0:

git fetch upstream

git checkout master

gitreset --hard upstream/master
gitpush --force originmaster

Step4: FF&

- AR
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NebulaGraph R cpplint RIFRAEERTE Google MIRIBXAEIER. MERBERIMIBZAHAIT,

- BTAER
EFTIRES Bug BERMBTT,

- MEAENFFR 2T

#HEEER o

21.4.4 it A 1

e

IEMBIREIZE -DENABLE_TESTING = ON /= S T,

- BITFAB 2T
£ nebula RERITA TS

cd nebula/bui ld
ctest -jS(nproc)

Step 5: 1RHF L[

# HF myfeature 5328,
git fetchupstream
git rebase upstream/master

EHEMEIEES PR SH RO 25, BRHEEH head D%,

Step 6: Commit
R RI RN
gitcommit -a

PP EILUERTS --anend EF4RIEZ BIHIAED,

Step 7: Push
FEFRHBLEGAEN, LA MEERIERND X push F GitHub RIIZ2 B E,

gitpushoriginmyfeature

Step 8: 3/ pull request

1. 35507 fork HEI B E https://github.com/Suser/nebula  (EEHRULAMBIFAF B Suser )o
2. B2 myfeature 332 5 HIFRHH Compare & pull request o

Step 9: CIGHZ

pull request 825, ELFEMARE, FEASGHTHIRONBESE, UAREEREFHEENTEENEtRENR &

21.4.4 70t A 441

AR A GRS S I o

- 741/760 -
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https://github.com/vesoft-inc/nebula/blob/master/tests/README.md#how-to-add-test-case

21.4.5 B H

21.4.5 BT H

Step 1: AT H B

WITHRE,. HfE. Slack FATERLE NebulaGraph EA AR, HIABEIE—F, TREHERE HAT
. HRfEHLE: info@vesoft.com
- %1% NebulaGraphbot

+ Slack:

Step 2: REIHZEHAREE

i NebulaGraph BA A G454 NebulaGraph Contrib BT B $ZUk#E D,

Step 3: fHIEIIH

HEFMBERBERBENTEZEZA, HARNERWERZNEREE HAT, BEE, T Maintain BE45ESH
XIENL R,

GitHub %2 CERIR(E, BEEN 0

REEH: 2024598148
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21.5 NebulaGraph 4%

21.5 NebulaGraph %%

1.2018.9.5 B8 @dutor 832 7 £—17H3,

[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 ks, FFFR,

- 743/760 - 2023 Vesoft Inc.
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21.5 NebulaGraph

I fE—FE PS4 % v1.0.0-beta, v1.0.0-rc1, v1.0.0-rc2, v1.0.0-rc3, v1.0.0-rc4
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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 £—RAF =R @dangleptr
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21.5 NebulaGraph

Nebula: A graph DB based on HBase

Heng Chen
VESoft engineer & HBase Committer

4.2020.3 7E v1.0 ARMKEMER, B5hT v2.0 IERHR
5.2020.6 &% 7 E£—MEXARRZS v1.0.0 GA
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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 %% 7 M AKhRZA 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)
© 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
© Partially support the matcH clause
© Support RETURN, WITH, UNAIND, 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.
« Lookup on filtering data supports 0’ and aNo operators.
« £ 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

. 2860
7.2021.8 2% v2.5.0
8.2021.10 k%1 v2.6.0
9.2022.2 %% v3.0.0

10.2022.4 75 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 2% v3.5.0

15.2023.8 277 v3.6.0
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21.6 BAEERE

BUT45H NebulaGraph SIERINBLESE, AP RIS & HEEKE,

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 BHES

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—
frer] Gegntor
s sun RBO {ule based optimization)
Planner {roadmapiCBO (cost based)
flag: enable optimizer
Ouput Frojec 3
Inpit iter2
S Fitebreaior
Ouput oL ceneian )
SmE exNeighoorbiecutor
Architecture getNeighbors
Storage interface ort vertex/edge
getProps
Gonsensus _mui rat group.
Storeengine KV get put soan
Vertex
Edge
format
srcVrout_E in one partition |
destV+in_E i one partion schema version is enceded ino the propertes value

Partition - by edge

edge property redundance in out_E and in_E consider the storage cost

pid = vid%numParts+1

DL based

chaos enginesring

modeling guide

Path in Graph Theory

Tigergraph
HATP?
TiDB row based + column based
space
vertex
edge
tag
edge type how 1o store edge type when there's no edge ID.
hitps://neod] com/developer/quide-data-modaling!/
i whiteboard-friendly

property vs. relationshi

EAREARIFFINR. EEN RN EE

G0

EERMNFIING, BAENREAFINSE, DRANES

MATCH/FIND PATH/GET SUBGRAPH

oyole vs. cirouit

ARG, SEEN R RANES
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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

UNWIND (it to rows)
SHOW CHARSET
SHOW COLLATION
SHOW CREATE SPACE
SHOW CREATE TAG
SHOW CREATE EDGE
SHOW HOSTS

SHOW INDEX STATUS.
'SHOW INDEXES

SHOW PARTS
— stow

SHOW ROLES
SHOW SNAPSHOTS
SHOW SPACES
SHOWSTATS
SHOWTAGS.
sHow Epces
SHOW USERS

2 SHOW SESSIONS

SHOW CONFIGS

YIELD <var>(] LIMIT [<offset_value>] <number_rows>; //must use ORDER BY

e — WAl

RETURN
—

pipe

ti_col

t_duration

STARTS WITH

ENDS WITH WHERE

CONTANS

openCypher

‘work with Match like pipe

‘CREATE SPACE [IF NOT EXISTS] <graph_space_name>
[(partition_num = <partition_number>, replica_factor =
<replica_number>, vid_type = (FIXED_STRING(<N>) | INT64)

YIELD
)

eneral qu

GROUP BY

USE SPAGE
—
DESGRIBE SPACE
DROP SPACE
‘GREATE TAG IF NOT EXISTS] <tag_name> _(<create_defintion>,
)_ltag_options};
create_definiion> = <prop_name> <data_type> [NULL | NOT
NuLY
CREATE TAG
<tag_oplions> = _<options |, <optons> .
<option> = TTL_DURATION [<] <t._duration> | TTL_COL =]
<prop_name> | DEFAULT <default_value>
drop frst exising tag indexes __ DROP TAG.
ALTER TAG <tag_name>  <alter_definitions [, alter_defiiton] .]
{t_defiiton [ t_dofintion] . TAG
alter_defintion| ADD _ (prop_name data_type)l DROP(prop_name)|
ATERTAG
CHANGE (prop_name data. type)
t_dofintion:  TTL_DURATION = tl_duration, TTL._GOL = prop_name
CREATE EDGE [IF NOT EXISTS] <edge_type_name> DESCRIBETAG |
(<create_defintion>, .) _[edge.type. options] I
<create_definition> = _<prop_name> <data.type> |
<edge type_options> = _<option> [, <option> ..]
<option> = TTL_DURATION [<] <tt_duration> | TTL_COL [<]
<prop_name> _| DEFAULT <defaultvalue>
ndod __ DROP EDGE
ALTER EDGE <edge._type_name> _<alter_defintons> [
alter_definition] ..) _[t_definition [, tt_defintion) ..] EDGE DDL Nebula nGQL
altor_dofinton:| ADD _ (prop_name data_type) DROP(prop_name)|
GHANGE (prop_name data_ype) ATERESSE
1 dofinition:  TTL_DURATION = t_duration, TTL_COL = prop_name
DESCRIBE EDGE
INSERT VERTEX (1, (. ..] (VALUES | VALUE} VID: ()
prop_name_list:[prop_name [, prop_name]
| INSERTVEATEX
prop_value_lst: [orop_value [, prop_value] . [~
.. INSERT VERTEX 13 (p1), 4(52) VALUES "21: (21, "hello);
©.9. GO FROM "player100® OVER serve YIELD servo._dst AS d |
'DELETE VERTEX §-.d; use pipe to delete by fiter __ DELETE VERTEX
UPDATE VERTEX ON <tag_name> <vid>SET <update_prop>[WHEN
<condition>][YIELD <output>]
support CAS (compare and saf) | UPDATE VERTEX
9. UPDATE VERTEX ON player *player101® SET age = age +2
WHEN name == *Tony Parker” YIELD name AS Name, age AS Age
UPSERT VERTEX ON <tag> <vid> SET <update_prop> IWHEN
<condition>] [YIELD <output>]
update + insert (when not exsted) ] UPSERT VERTEX
don'tuse in high concurrency

INSERT EDGE <edge_type> ( <prop_name_ist>) {VALUES | VALUE}
<src.vid> -> <dst.vid>[@<ranks] : ( <prop_value_list> ) [, <src_vid>
> <dst_vid>{@<rank>]  ( <prop. value_list> ), ]

<prop._ name_list> :={ <prop. name> [, <prop._name> ] .
INSERT EDGE
<prop. value_list> <[ <prop_value> [, sprop_value>].] |
danging edge
use pipe to delete by filter DELETE EDGE
sUppotCAS  UPDATE EDGE
\UPSERT EDGE
support range search fo integer and datetime types
agaist tag, edge type, prop
] notes

robuid index after creation [~

performan

‘CREATE (TAG | EDGE) INDEX IF NOT EXISTS) <index_name> ON

{<tag_name> | <edge_name>} (prop_name._ist); CREATE INDEX

'SHOW CREATE INDEX

'SHOW INDEXES

751/760 -

layer{name:Tim Duncan))-;servelfollow"..2]-) retum p;

direction: (al-{v}->(b)

int - signed intg4.

double

bool

string

fixed string(n)

timestamp.

nul

python style: [1,2,3]

tist RETURN [n IN range(1,5) WHERE n > 2| n + 10]

OUT_OF RANGE
YIELD (key_1:"Value 1"}[key_1] as V;
IELD (key. 2:"Value 2} key. 2 as V2;
toBoolean()
toFloat)

type conversion
tolnteger)

type)

native nGL, use °

pipe is synchronized has impact on performance

‘openCypher, WITH

Svar=

/- source
S5 - target

§- - upstream from a pipe

UNION

UNION ALL

INTERSECT

MINUS
double abs(double x) JEEEIETI .
s docble. sovidotie ) RIS X
double floor(double x) SEENF B H FxM AR,

double ceifdouble x) IEIAF S F xi /) R,

i, W

double sart(double x) BEIXINFS R,
double cbrt{double x) JEEIxHIIL 7518,

doubley) (

) BERK.

‘double pow(double x, double y) JEENXAYEIA.

double exp(double x) JEENeAA .

double exp2(double x) IEEN2AEI(A.
double log(double x) IEILAE A4 EXHTIH.
double log2(double x) I [E1L23% FEx93

double log10(double x) JEEI10KEHIIH .
double sindouble x) BEIXEH M.

double asin(double x) EEXIREZ M,
double cos(double x) IEEXKI R,
double acos(double x) S EIXE RFI.
double tan(double x) SEEXIELDIE.

‘double atan(double ) IBEIxiX R ELA.

‘double rand() JEEI[0,1)FIMBHLIT A,

21.6 B4ES:

BPAURBA—TOB, USBRFIENmax, Limin BAKO

math int int ma) 38 min, max) pIg—1

L MRFEASH, HHSMHS S M0 HARIES.

RPAURMCA—TOH, EPBRAEHmax, LFmin BiAKO

int int max) JEE[min, max) pIg—1

collect) ISR MME— D IIRE.,
avg) EESBETHM.

‘count) SEE B}

max) BESMHOBAM,

min) JEEHBMEE /A,
std) BESBMAEITAE.,
sum) BESMHT.

bit

1) EAIEMANDIRTE,

|_seoomaaontn.

bit_xor() E{IEXORMIE,
int size() i [E15) R MBRH P T RAM

(it start, int end,

AT, ikstep BIAR1.

RN, WEEO .,

int sign(double x) EENNE NS, ARHN, WEE-1.

SRS, WEEN

double ) 3B AR HUIEe (2.716281828459045)

double pi) JEEKFMHN (3.141592653589793) .

‘double radians( 1§ M $ERNIUM. radians(180) iEE
3.141592653589793 .

It stroasecmp(string a, string b) LEFR NI (FRHANS) .
Ya-bi, EE0, Ua>bR, BEKFONE, Ha

JEEVNF ORI,
string lower(string a) BEINEHANFHS.

string toLower(string a) Filower) 16|

string ubper(string a) EEI X BRI TIHE

‘{ NRFEASH, WHBMHG S Mo inSHARILES.
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21.7 BEiRbS

NebulaGraph Z{THELAIEY, =IREIFEIRIG. AXNAEIRBIIFEHAES.
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e

- INMREIVRREEGHREEIRG, SBIREBERRE, BEICEH GitHUb RiR.

- iR[E] 0 FARITE.
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FBIRBTR
E_DISCONNECTED
E_FAIL_TO_CONNECT
E_RPC_FAILURE
E_LEADER_CHANGED
E_SPACE_NOT_FOUND
E_TAG_NOT_FOUND
E_EDGE_NOT_FOUND
E_INDEX_NOT_FOUND
E_EDGE_PROP_NOT_FOUND
E_TAG_PROP_NOT_FOUND
E_ROLE_NOT_FOUND
E_CONFIG_NOT_FOUND
E_MACHINE_NOT_FOUND
E_LISTENER_NOT_FOUND
E_PART_NOT_FOUND
E_KEY_NOT_FOUND
E_USER_NOT_FOUND
E_STATS_NOT_FOUND
E_SERVICE_NOT_FOUND

E_DRAINER_NOT_FOUND

E_DRAINER_CLIENT_NOT_FOUND

E_PART_STOPPED

E_BACKUP_FAILED

E_BACKUP_EMPTY_TABLE

E_BACKUP_TABLE_FAILED

E_PARTIAL_RESULT

E_REBUILD_INDEX_FAILED

E_INVALID_PASSWORD

E_FAILED_GET_ABS_PATH

E_BAD_USERNAME_PASSWORD

E_SESSION_INVALID

E_SESSION_TIMEOUT

E_SYNTAX_ERROR

E_EXECUTION_ERROR

E_STATEMENT_EMPTY

FRIRTY

-10
-11
-12
-13
-15
-16
-17
-18
-19
-20
21
)
-23
-24
-25
-26
27
-28
-29
-30
-1001
-1002
-1003
-1004
-1005

-1006

L]

EEREMTFE

T RIELEE
RPC &M

Raft leader TF
EZ=EREFE
Tag AE7E
Edge type RF/E
R RFE
LREMEFEFE
Tag BMAFE
EEny=l=Kczcd
HREEREFE
HEENAEFE
listener R1F7E
EEIpa & N c2c
key RIE7E
BARAREE
FIHsBFFE
SEREHARS
drainer REfE

drainer EFIHARETE

Ligi partition BEEW(ELE

IESI
EINHRAT
EIHREW

multiget T;AIR1SFA A R

BERR5IKWM
EHIT
TERFEMIRE
SRR
THETE
RIEB
BEHIR

HITHIR
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FBIRBTR
E_BAD_PERMISSION
E_SEMANTIC_ERROR
E_TOO_MANY_CONNECTIONS
E_PARTIAL_SUCCEEDED
E_NO_HOSTS
E_EXISTED
E_INVALID_HOST
E_UNSUPPORTED
E_NOT_DROP
E_CONFIG_IMMUTABLE
E_CONFLICT
E_INVALID_PARM
E_WRONGCLUSTER
E_ZONE_NOT_ENOUGH
E_ZONE_IS_EMPTY
E_SCHEMA_NAME_EXISTS
E_RELATED_INDEX_EXISTS
E_RELATED_SPACE_EXISTS
E_STORE_FAILURE
E_STORE_SEGMENT_ILLEGAL
E_BAD_BALANCE_PLAN
E_BALANCED
E_NO_RUNNING_BALANCE_PLAN
E_NO_VALID_HOST
E_CORRUPTED_BALANCE_PLAN
E_IMPROPER_ROLE
E_INVALID_PARTITION_NUM
E_INVALID_REPLICA_FACTOR
E_INVALID_CHARSET
E_INVALID_COLLATE
E_CHARSET_COLLATE_NOT_MATCH
E_SNAPSHOT_FAILURE
E_BLOCK_WRITE_FAILURE
E_ADD_JOB_FAILURE

E_STOP_JOB_FAILURE

FHIRED
-1008
-1009
-1010
-1011
-2001
-2002
-2003
-2004
-2005
-2007
-2008
-2009
-2010
-2011
-2012
-2013
-2014
-2015
-2021
-2022
-2023
-2024
-2025
-2026
-2027
-2030
-2031
-2032
-2033
-2034
-2035
-2040
-2041
-2044

-2045

WiEA
RF R
EXHIR

BhRAERY

IBRTFERI (VA BB IERA)

FNAEFE
FHEEEFE
TEREM

HEise. BE. WEETFH

sl
FRE A REN
25 meta FIBHR
TREIBE
BIRAUSERE

listener Az
FNAEFE

Schema BFBFHE

5 Tag 3% Edge Type HHXMRS1F7E, FEEWMIBR
MEESEEEN L, e

TEEER I
TREERAFE
TR R

EHEELTHIEIERE

REEEETHVEES Gt R

ERDBREIEN
[EEz=baN: b eraliapil
EAFABRK
TR EKEHE
TR F
THHFIEE
TREFFIHEF AN

FAISEMF R HIF N A ILE

ERIRERR Y
BNREHER Y
ENFEIES R
FIEESKK
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FBIRBTR
E_SAVE_JOB_FAILURE
E_BALANCER_FAILURE
E_JOB_NOT_FINISHED
E_TASK_REPORT_OUT_DATE
E_JOB_NOT_IN_SPACE
E_JOB_NEED_RECOVER
E_JOB_ALREADY_FINISH
E_JOB_SUBMITTED
E_JOB_NOT_STOPPABLE
E_JOB_HAS_NO_TARGET_STORAGE
E_INVALID_JOB
E_BACKUP_BUILDING_INDEX
E_BACKUP_SPACE_NOT_FOUND
E_RESTORE_FAILURE
E_SESSION_NOT_FOUND
E_LIST_CLUSTER_FAILURE
E_LIST_CLUSTER_GET_ABS_PATH_FAILURE
E_LIST_CLUSTER_NO_AGENT_FAILURE
E_QUERY_NOT_FOUND
E_AGENT_HB_FAILURE
E_HOST_CAN_NOT_BE_ADDED
E_ACCESS_ES_FAILURE
E_GRAPH_MEMORY_EXCEEDED
E_CONSENSUS_ERROR
E_KEY_HAS_EXISTS
E_DATA_TYPE_MISMATCH
E_INVALID_FIELD_VALUE
E_INVALID_OPERATION
E_NOT_NULLABLE
E_FIELD_UNSET
E_OUT_OF_RANGE
E_DATA_CONFLICT_ERROR
E_WRITE_STALLED
E_IMPROPER_DATA_TYPE

E_INVALID_SPACEVIDLEN

FHIRIG
-2046
-2047
-2048
-2049
-2050
-2051
-2052
-2053
-2054
-2055
-2065
-2066
-2067
-2068
-2069
-2070
-2071
2072
2073
-2074
-2082
-2090
-2600
-3001
-3002
-3003
-3004
-3005
-3006
-3007
-3008
-3010
-3011
-3021

-3022

BieA

REESEERN

HIRER
HRIESERETN
ESIRERRN
HEIESFER=EN
HEIESHTEIRE
ESBERME5TR
ESBRINRE
BEASAIZHFEL

leader 7375k LR, BEUILTIERBES RKETFFE
TREES

&HLIE (EESIRERS)
ENNEZEFEFE
EHIRERM

RIEREFE

REVEEBHE BRI

IREVEE B = BRI A RENE I ER 12
FRENEEBHE BT TTIAIRTS agent
query R E|

agent ZETIROBE
ZENFEERAM, AREFRR— Storage E#
if5ia] Elasticsearch 5§

Graph N8 H

W TRE MR

key BEETE

b ¢E St N U

TR FERIE

TEREVIERIE

HEERATRE
FRIETHELERINVEN, FREXTLE
BB T SRR AREE
IR

BNBEER

FIEHREIEE

VID KEFLRK
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FBIRBTR
E_INVALID_FILTER
E_INVALID_UPDATER
E_INVALID_STORE
E_INVALID_PEER

E_RETRY_EXHAUSTED

E_TRANSFER_LEADER_FAILED

E_INVALID_STAT_TYPE

E_INVALID_VID

E_LOAD_META_FAILED

E_FAILED_TO_CHECKPOINT

E_CHECKPOINT_BLOCKED

E_FILTER_OUT

E_INVALID_DATA

E_MUTATE_EDGE_CONFLICT

E_MUTATE_TAG_CONFLICT

E_OUTDATED_LOCK

E_INVALID_TASK_PARA

E_USER_CANCEL

E_TASK_EXECUTION_FAILED

E_PLAN_IS_KILLED

E_NO_TERM

E_OUTDATED_TERM

E_WRITE_WRITE_CONFLICT

E_RAFT_UNKNOWN_PART

E_RAFT_LOG_GAP

E_RAFT_LOG_STALE

E_RAFT_TERM_OUT_OF _DATE

E_RAFT_UNKNOWN_APPEND_LOG

E_RAFT_WAITING_SNAPSHOT

E_RAFT_SENDING_SNAPSHOT

E_RAFT_INVALID_PEER

E_RAFT_NOT_READY

E_RAFT_STOPPED

E_RAFT_BAD_ROLE

E_RAFT_WAL_FAIL

FHIRED
-3031
-3032
-3033
-3034
-3035
-3036
-3037
-3038
-3040
-3041
-3042
-3043
-3044
-3045
-3046
-3047
-3051
-3052
-3053
-3060
-3070
-3071
-3073
-3500
-3501
-3502
-3503
-3504
-3511
-3512
-3513
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