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1. Bl

(]

|

| O Nebula Graph HilRACKA . SEFIRAFIR BT,

| O  kpiAy R e AR, B R,

/5 H#: September 9, 2021
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https://docs.nebula-graph.com.cn/

2. f&

2.1 f+22Nebula Graph

Nebula Graph/2—FOTRIY, RN, G RVEAEEIEE, REWRBRT AN RN GSANBA SRS, I BN ER,

2.1.1 4 2EHIERE

PR e S T T IR D R R T 28 3 R G R4 S B e & ] DUIF I HR I EUE S BUEE  i (vertex) M4 (edge) , SEATLURFEME
(property) BHnEIsALL E,

name: Joe
company: Awesome Corps

Use
env: production

Read
rating: 4.5

Introduce

Graph
database

Documentation

product: Nebula Graph name: Nebula Graph
topic: What is Nebula Graph website: nebula-graph.io

EIRAE RS S 7R MBS R VBRI, 15 BT LR U WAEIDCR,  (GR R AU BUR R R A AR ISR Z R %
R, R REIREERIRANT, MEARRSEEIRE L i A R Hf G rh, S SRR S RN 22,

Nebula GraphfFy—/NREFA EBHRZE, FCHRFFEE R RRIFEL, DryIRAE 1T OS2 b,

2.1.2 Nebula GraphH9fit %%
FHig

Nebula Graph/2fEApache 2.0 TH LM, BORBZAN, WEIREFEZAR. BIRRER, ZeTR. BIE TR, #25%|Nebula Graph
FRE AT & ARk, Mol Nebula Graph GitHub = il 5HEIH,
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https://github.com/vesoft-inc/nebula-graph

2.1.3 @My

=ikaE
BT EBR R C++ % 5 Nebula Graph, RILURHEZMRER, RZEIEFES, Nebula GraphftEIHHE S SUS M 1 =B TERE,

BARMEI K, Nebula Graphfb# sk, ##1%1E2Z W Nebula Graph benchmarking,

R
Nebula Graph:kHshared-nothingZ#, ZHRAEARE IEEIEERS B T 458

BHE
Nebula Graph#ZfitJava, Python. C++FGoEMIToEEIES NE I, BZEFIRINEHAH. F#IH1ES INebula Graph clients,

=R SEIA R
Nebula Graph 3£k i iz ATLDAP (Lightweight Directory Access Protocol) HAIAIEARSS, BEMSERER IR Z &M, 1EE

THZ WIRIERTIAL,

ERZHL
Nebula Graph P 7#k#z15E T B, #FlaNebula Graph Studio, nebula-console, Nebula Graph Exchange%,

It4t, Nebula GraphifH#5-Spark, Flink, HBase®¥ /& MAES), TEXDITEHMRESHLBIINC, IR T B H ST,

=]

$#ZopenCypherEifjiE S
Nebula Graph#HiE S, thFFANGQL, 2 —MAEIHIER, HtFopenCypherfV IAEIRIES, HTFHEMAMLH, PEAIERESNInGQLIEM,

RIBHIEER

&R LU ENebula Graph ST BRI, A RFEURIRAIEHON X R 2FR2FAEEH, THATLAE i, SEHAImERE . IS WERE
A,

TR

FEH. vivo, SEFEMFZRERI SRS ESLEE# I Nebula Graph, 1#EiEZWNebula Graphi M,

21.3&EAYE
Nebula Graphr] I F&MET RS R, LS IBIRE X REBIRENRE, DU E &, BIUEMEfNebula Graph,

BRVERE I
RIS R BIR ZER, T RERIHEBTERN SRV Th, I TR MITRIT IR S IINTE R, iz sta] DUl I, e

fiBNebula Graph, W LURZ S Mt VEgs K el H Ath 2 28 VESRA T,

FRHETE
Nebula GraphfEff & AT P AERVSEINE R, I ERSHEHERSSCE, MU, 7 WIS .

AR
HARTE S AT LU LOVAIR IS, 7{#7ENebula Graphf, BRI S HEARRNETA] LUEE & RER & R IR R a1 T B, Re

MATRE SR I RIS AT REE R, fRBtEa TR Ao
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https://discuss.nebula-graph.io/t/nebula-graph-1-0-benchmark-report/581
https://github.com/vesoft-inc/nebula-web-docker
https://github.com/vesoft-inc/nebula-console
https://github.com/vesoft-inc/nebula-java/tree/master/tools/exchange
https://github.com/vesoft-inc/nebula-docs/tree/master/docs-2.0/3.ngql-guide
https://nebula-graph.com.cn/

2.1.3 EHY R

it

AR K% RIE RIS RLE, Nebula Graph ] USRI BEEHZ NHIBUTAZ IR FRINHZZINGHE B, FHEBRHF ZITIT, fREtHuRELr
RAEFEAN AR L2 1

/5 HEHT: November 3, 2021
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2.2 Bl

2.2 BUEEE

A3 Sr4iNebula GraphHYRHREAEL, BmE g — M SURH BT E TR AR B X BREISEL,

2.2.1 BUELE
Nebula Graph %A (i B SRR Sk RIEEE

* 1 (vertex)
FRFARBFERANSR, FRU0T
o RUBHRARIARF (Vi) FRIREY, vID 7ER —E 2R rhifE—,
* RAHHED—MRE (Tag)
* hi% (tag)
PRZE AT DU TR R TIX 7y B AERIBRE N 3L =R R 1 E o
* 34 (edge)
PUR PSRRI, FORPIA U2 I KRBT, RERUIE
M SUECHERIES R e i
o i, A2 (edge type) . rank, ZKpSn]LIE—FRIR—550,
s SRR, -> FORBINERR, AR LUR TR A

* SR jiErank, rankE— DM AAEEE, PO, 640 BT EE d@ikE A BEIRBIR A s 2 M A R, SR eI
rankfiF, (EAWIHHERTH, Bikrank b0,

ST XHEARATIX 7y, BRI RN B PEE o

* i@t (properties)
BRI LEEN (key-value) RIS EEAMIM %ISR,

222 BREEME
Nebula GraphFFEFEFEEES PR IERIF. AR MR SARIRIE, SXEEHRE AN, GrEERRRN
G=<V,E,PV,PE>

* VEREMNES,

* ERBMANES,

* Py 2RINE.

« P RUNIEL.
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2.2.2 ArEEEE

TRABEHRDH) RBARENE RG], MRS (player. team) FIFAZEENYS (serve, like) .

2

tag

tag

edge type

edge type

£

player

team

serve

like

JEtEs (Bwen)

name (string)
age (int)

name (string)

start year (int)
end year (int)

likeness (int)

B

FRER R,

FIRERBA,

FOREREAMIT .

ZATIREER AMIBRABCRADR,  T5TA02 MER R FIBREA

FORER AT,

ZATIR AR EUBCRADR, TR DEREEIS — DR R,

S HEHT: April 13, 2021
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2.3 Nebula GraphZ2fy

2.3 Nebula GraphZ2#y

231 MR
Nebula Graph =#MfiRZHK : GraphfiR%s. MetallR%5f1StorageiR%s.
TSRS ERA AT T ZHERI ST RN BOEERR, AT DU A e RIS E— D 2 MBS Nebula Graph#EEf,

TE R 7 Nebula GraphfEFEIZHLZEN,

NetworkX

\
3
1)
;I
—
{ 1}
1
(1]
v
v
EI
>
o
]
EI
]
<
)

L |
L
L |
[ — : 1
Clients == == ===---=-g---c-cecmmmeee e ! 'y
R S !
1 [
1 1
graphdO graphdl graphd2 [EEEE graphdN ! ! i
- Graph Service-------- I—————-————————————-: : :

]
1
]
1
1
1
]
1
1
1
1
]
1
1
1
1
1
Monitor :
1
1
]
1
1
1
1
1
]
1
1
1
1
]
1
1
1

1
1
1
[
Partition_1 Partition_1 Partition_2 Partition_1 : :
Nebula Graph Leader Follower Follower Follower : :
Exchange Partition_2 Partition_2 Partition_3 : :
Follower Raft Leader Raft Leader Raft : :
Partition_3 ' I Partition_3 l I Partition_5 [
Follower Follower Leader : :
[
Partition_5 Partition_5 1
nebula- Follower Follower : :
B Storaged0 Storaged1 Storaged2 Storaged3 [ |
[
. L
- Storage Service == === - """ - - - - - - - m e mmmm e m——mm——= = === == 4

Metafgs3
fENebula GraphZH, MetaflR%5 2 Hnebula-metadi#FFEFEALTY, MTTBHRER, HlASchematffE, SERHE A AR E IS,

MetallRF5 AN, 25 U Metalliss.
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2.3.1 /IR

GraphfRZ#1StoragefR$3

Nebula Graph® 51757 B4, GraphfiRgs st it 515k, StoragefRSs MR FEEdE. SN B REMEESRME, Graphii% 2l
nebula-graphd #2124, StorageflR%5 2 Hinebula-storaged #FEHEft, HETFIEDBERMMAEAT

LN
SATRARIRIE T Graphli%s HiStoragelRZs H7HEE, 750 A RIGHE.
« wAl

AIREE A Graph 55 IIRSS de B — o B,  FURIRSS denl LIRS R Pimfe ftIRSs, 1M H Storage iS5 e IR~ 2 R%L, MS5IRE &
R, HEEEEREMET P R,

o TLIEA

A E T AR RES TR S BT IRA I ER, T L ATARE Y 55 J SR TGP AR, ARG Nebula Graph Cloud, RJLUE—HHTLIMA,
* JFRCEZ A REME

BT EAMERHE, GraphfiRZ5 Al IEZFTE(ES |5 L HE1T, Storagefliss th T LUNZ RN 55 | SR IR 55

GraphfR%5fiStorage k55 IEHUIA, 52 WGraphfRF5AflStoragefliss.

IxfE#E#H: March 25, 2021
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https://cloud.nebula-graph.com.cn/

2.3.

2 MetafR$

AR MetalliR S5 HIAAE TR,

MetafRs35243

- Clients - = ==--=-=---------------------- - - -

| >nGQAL |

Meta
Client

Storage
Service

Meta
Client

Meta Meta
Client Client Client

|

|

|

|>Python| | >Java | >C++ 1
Meta :

|

1

Leader

nebula_metad0

Follower Follower
nebula_metadl nebula_metad?2

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

Metafli%5 2 Hnebula-metadi R (Y, ZATLUARYEY R Enebula-metad HFEHE :

2.3.2 Metallks

o MAHAGER, AT LIfENebula Graph®E#EH & 1183 ' nebula-metad#ti, AREFRZE3D, EAILURENTEEBELIGHE L, 8305

BEARRIIHLES b

o AEpEENEER, IUEENebula GraphfEEHEE 3 P nebula-metad i, 1B EHHAR TR B AR A RIHL 88 _E DUFRIE S AT o

fiEnebula-metad 2R AR T T Raftih VEERE, Hp— /it Zleader, HAthi#FEERZfollower,

leaderZ2 HZEIRIEZ K, HfaleaderfBE AT & P ims L A 4R LIRSS, HithfollowerfENfEsh, Al leadertHINikbE, ATEfTH followerd ik
2k Hileader,

B : leaderfiifollowerfy#iEiEd Raftiih il (R —2, KittleaderttfEAliE% Hleader P 2 SEEIEA—3,

MetaBR$3IhEE

EEAPKS

MetallR55H1#iE TP IR SHRIRER, L& @K S K EHRSMetalliss, Metalis ZMEMSEE, DUKIZIK SR A X MAYIER

MR,

¥ % Nebula Graph#yJiaHEHI G, 1ESWE I,
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BESR
Metafiliss oTFBAE D AN ERERE, I BAED R R,

BIEEZEE

2.3.2 Metallks

Nebula Graph % MEIZEE, RFEZERNNESE 2 Z 2R EN. MetallkSS7EMErTH EZ2 RN TR GE7E8EdE) |, JFREBIENEE, FHiin

s 22 A,

BIESCHEMAER

Nebula Graph/@# U EEEE, EfISchematdBinas, AT, PREEEALERE 1,
Metallkg5H1#Z(# T SchemalZ &, [FINEHTESchemakifin, ESHIMER, HidsEMIRRA,
#H%Nebula GraphfJSchemafg&, %5 AW,

FEETTTLRSIEER

MetalRFHREETTTL (time to live) Y H ahEdERIRIZE H A1,

BRI

Metafii g5 HIOELE P BT BT RN, 2R IANHIER,

IR ¥ April 13, 2021

- 14/408 -

2021 Vesoft Inc.



2.3.3 Graph/lR%s

2.3.3 GraphfRSS
GraphfR% T EHFAFRE IR, AHEMATEED, KIRIBM, ERHUTHHILU R IRAATHRA TN A B, AT e S A 4

Graphfi%.

GraphfR$3%e4

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

EWERLZIEF|Graph/lR55Ja, & MA FEBRRALE

1. Parser : FMEIHIEAEHTILEL,

2. Validator : & X5 HifsEdk,

3. Planner : $#{7H RIS L3EEL,
4. Executor : #1175 %ML,

Parser

ParserZHUEiE KRG, @idFlex (AiEa#i LE) MiBison (BESHTTE) ARMNIENEEEMRNTAR, FHEAMCOVIMSIEERN (AST) |, fE1EE
SRR B R AT SRR EIE S,

B4 GO FROM "Tim" OVER Like WHERE Like.Llikeness > 8.0 VIELD like._dst iEAJFEHLIJASTAI T,

GO

FROM OVER WHERE YIELD

-15/408 - 2021 Vesoft Inc.



2.3.3 Graph/l#%s

Validator
ValidatortHxt 4 s YA S THH TR AR, FEEEHE
s RETTHHEER
A A) FR R TCRAE (S BB 5 1A,
{IANAZHT OVER . WHERE A1 VIELD IEAJIN, REISchematfZeR, FRENEERGFE, BCEHARIRNARME AR Schemat ity

B

e+ T35 ER
K5 | AR BR S EsE S R SR T2 R,

BUANIEA] $var = GO FROM "Tim" OVER Like VIELD Like._dst AS ID; GO FROM $var.ID OVER serve YIELD serve. dst, ValidatoriiBii /e 2teae & var 2
BHEN, HXERERE D EEETARE ar,

e S RIHE KT
HEMTZOATNATEE IR HARYE T AR 2R B2 45 1R A,
A4 WHERE A1) B2 RSS2 bool «  null B empty o

R+ REMER
EIMEHTPEE N, KR FANHRER « W& EISchematfi A THEL,

FIAOTES] GO FROM "Tim" OVER * VIELD Like._dst, Like.likeness, serve._dst, 46 OVER T-HAIMFEEMIGAIARYHZTY, AIRASEAIEE Like M1
serve , ZIEHAIEEETFH 60 FROM "Tim" OVER Like,serve YIELD Llike._dst, Llike.likeness, serve._dst o

S A i
RREER () wifEN—5t,

BIAIIEA] GO FROM "Tim" OVER Like VIELD Like._dst AS ID | GO FROM $-.ID OVER serve YIELD serve._dst, Validatorfttaxed $-.1p fEEEAF A M2 A
BAE X

FaaseRE, Validatorfibif R2ER—MRIARTIAT, (ERRARMEITIRICAVITIIR, F#IETEH 5% src/planner P,

Planner

AR & S nebula-graphd. conf A enable_optimizer B & A false, PlannerfititA~&{E{tValidatorf&bA svHsTitXl, miZEER 4 Executorii
AT,

AR & S nebula-graphd. conf A enable_optimizer 1B M true, Plannerfiit&xfValidatortibid: sl A THRIEAT R L. 40 F PR,
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Project

v

GetNeighbor

o™ -

- .
[ Fllter:

\

v

Start

* LALR

S . . - -

2.3.3 Graph/l#%s

Project

v

Filter

\/

GetNeighbor

v

Start

W EERAMARBICIRATHR], A S5 — N1, FIGIAR T 5 Project #<HH Filter . Fi lter <51 GetNeighbor , FELIRFENMF7 55 Start

FREITRIUT OFIEEIEHAT) o

(BN, (T A B A RAAI AR, SO R b — MAT RS, PR R RIIERGT, FUAT RS key
Wvaluefd&#hhN2e (FR7T Start %}ﬁ, IR ST IZTT M AT EY) . BRREXNECE nebula-graph NI src/context/

ExecutionContext.cpp

FIANIE R 2RI R ResultMap , TEREAT Fi lter 31T RN, 78 SOZTT AU ResultMap["GN1"] HHISEENEE, RG4S RAFAETE Resultiap["Fi lter2"]
Hr ARRSEHE, AN RS B R E AT

(oK

Plannertit Hii (£t 5 RERBO (rule-based optimization) , BIFE ALK, SRJ5 4 Validatortibi L s ERIABATLHRIBE T (£
{bo HIELHNICBO (cost-based optimization) IEFEIFEH, EILESTEETE G nebula-graph 1Y H 5% src/optimizer/ Mo

RBOZ—/ B _EPRERERE, DTS, WS ET IR S CRBE Project ) IR, —20 1A FRREIRIKENT A,

TEd R AR A DAL,

W L EAR, BEEREIT S Filter I, RBURHTITY 552 cetNeighbor , PEBCFRSEE IR, BRERF Fi lter flAF GetNeighbor A1, SRIGFEERTI 55
Filter , ZKZEPTHLT— N, fEHUITINEE, 4T cetNeighbor I FH StoragefiR &M% IR — 1 s fAT AR, StoragelR 55 PE S IERNF AT

BRI T, SR DU AR A R Rda &, R 5 38 T s

Executor

Executorffih @ &1 (Scheduler) AiHhfTa: (Executor) , i VAREARAEHATI, LA TRRARIBHATH-RI AR BON VAT T, T
TRUFRIUT, BEERTGER, A TEFTR.
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2.3.3 GraphfiR%

Output: GN_1

Input: start 0 GetNeighborExecutor

B MPUTHRT S —— W R —MUTE T, TR ARHERCRTIHIN EEE, ST AREER R AZRPOEE TS, RNt
SEEE SN R A AR EIR], FRUR BRI A Start — BT, fmefa— DE TR R R R R s Rk 485 - .

J\W BT ]
Nebula GraphfJREGEREHAIT -

|--src
|--context  //HRBEHEAFIMITHI LT
| --daemons
|--executor  //HATHF
| --mock
|--optimizer //HRAEFIM
|--parser | FEEEED
|--planner  //$h4TitRI4EH
|--scheduler //iEEE3S
|--service
[--util / /B4R
|--validator //BAIBEE
I

--visitor

IRJGEHT: May 10, 2021
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2.3.4 StoragefRs3

2.3.

4 StoragellR%5

Nebula Graphf{FEEEM N, —/MEMetatfl XUTEE, FiiMetallkss, B— e EMEIEH XI1EIE, FilStorageliiiss, MetalR553817
fEnebula-metadi#tfEH, StorageflR55i2f7fEnebula-storaged 2, AU 2 StorageiR55 2% 1T,

"
wEMRE (HWIKVStore)
* 5 & (Shared-nothingZ&fy)
* —HE (Raft)
s &A% (Raft)

o IRHAS =D RGUEATR (AR5 1)

StoragefRSZ5%44

Storage interfaces

Storage Service

torage interfaces

IStorage interfaces

Store Engine

€ raft <

 poriiion  poriiion 3  poriiion 3

& raft =

Store Engine Store Engine

Storagefl%5 & Hinebula-storagedi# R ALY, AT LURYEY) Rl Enebula-storagediFFE AR, BIATTIRIAEL LA, A =REE31
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2.3.4 Storagelli55

fifinebula-storaged # MK 172 T Raft pl R RE, BADMMMSEMAILII N =R, A EBITHRIN
* Storage interface/2
StoragefR&19R LB, EX T —RAIMEMN XIIAPL, APIEREEX— EWEIRA — 4% 5 A IKVER(E, A
- getNeighbors @ 2 —HRHYHIAERE A3d, SREADRON AR, FF B3Rt ik,
- insert vertex/edge @ fliA—FemiEE LR ILIE ML,
- getProps  ZREN—riEE — S ivIE 1k,
IERX—ZITFE, #19StoragelR5TEmM T HIEWETEE, FHNIStoragefzss L2—KVIEEARSS .

* Consensus/z

StoragefiR & W RE, ST Multi Group Raft, fRIEMR—BEAE A A,

* Store Engine/Z

StorageRSHIRIER, Z—MEHURAMFES %, SRENSAHEIRER get . put | scan FfE. A XILETITFHELE KVStore.h F1 KVEngine.h 3
P, AT LURAR Y 55 75 3R BT S K A M PR

TR T AU 4 Storage iR S5 IER o

B#fKVStore
Nebula Graphfiif H1TH & HIKVStore, i~ 2HMITIHKVStore, FEAIT :

T EREKVStore,

o WELDUENBARAE, KIEROHR T HE, X T iSchemalyNebula Graphskii, HHE THENANAIE{SchemalE &, /2R X,
o B — B

57 BRI, Nebula Graphf#HRocksDBfERAM £S5 1%, KM T HCKVStore, A4l T{EH
* MTZMENE, Nebula Graph RFEHLEZ M RIKEEE H R 720 2 MR L 8EN

* tHiMetaflis5 4t —E #FTE Storagefiiiss, FILURIRRTE 73 R IR, Tah T EsMH,

/" Note

RSHF Bl Bt T B L A SRR EAkgs.

s EMITEHE (WAL) , &S00 FEH H WAL,

o SCRZAEZER], NRIEZFALEE, 0 E 2R AT UE B 890 ERIRIAR L,

BErFiEE

T B R S5, Nebula Graph¥ SALANERFEE vkey, RIINRSAANEMEE EFEEvalue, DUEE ot R M ig.
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BT Nebula Graph 2.0fY (A iEME AL xHYRRE B TIELL, T SCRHEM S IS U [RIIN A 2R RIRRAR Y 72 5%

o RBHRETFERS X

2.3.4 Storagelli55

Vertex
Type PartID VertexID TagIlD Timestamp
Vix (1 byte) (3 bytes) (8 bytes) (4 bytes) (8 bytes)
V2.x Type PartID VertexID TagID
’ (1 byte) (3 bytes) (n bytes) (4 bytes)
FB B
Type keyZ$R, KEEN1IT,
PartID BAE S, KEN3DF, HFBRTEM T Storage #3915 (balance) N/ ERIERIZEIARIEEN 75 Fr HI%L
1o
VertexID MID, YIDEELAInt, KEASMT ; YIDEE stringl, KEAOIEEZLRIHEER fixed_string K
J,
TagID SRIRAIPREEID, KEHADF,
o BRI
Edge
V1 .x Type PartID VertexID Edge Type Rank VertexID Timestamp
’ (1 byte) (3 bytes) (8 bytes) (4 bytes) (8 bytes) (8 bytes) (8 bytes)
V2 .x Type PartID VertexID Edge Type Rank VertexID PlaceHolder
’ (1 byte) (3 bytes) (n bytes) (4 bytes) (8 bytes) (n bytes) (1 byte)
FB B
Type keyZ¥T, KERHIDF,
PartID BAED 5. KER3DFT, WFEFEM T StoragenEH# (balance) 75 HERIERTZEFIREEEN 53 A%k
o
VertexID MID, B VertexId fEHII B FIRIELASID, EAMEFRREMNSEID ; JF— Vertexid HiZ B F/RH M HID, HEA
HBRFREARID,
Edge Type WA, RTOFRIABL, NFOFRRAL, KENANTT,
Rank FIRALHRMN s 2 A 2 AN RIZRALAR T, ZRTLURSE B R REITIRE, GFRE SN, K5 imkE%, KE
8T,
PlaceHolder SO, W4 TOSS (Transaction On Storage Side) M. KENIANFI,
/" Note

2.0f11 xIZESFATT
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2.3.4 Storagelli55

- Lxrp, sHIAEY Type [EAHIR], TAE2.0FRHHT 7 IXor, RIMEVIEE BorEs 7 ifsd, JiEPEE RN QANATERS. - 1.xH, VertexId {{3ZHFintE
B, AE2.098TE 1 string 288, - 2.0 HUH T 1.x IR B Timestamp o - 2.0HULEHRHTIET B Placetolder . - 2.0MME 7RI IAIRE N, L
SR &,

B

T R ESAETEE R, Nebula Graph# @ S B EHIE 06, mTBENKEREE, AR TLUREREEPSEEH, Nebula
Graph{# 58388 Schema, FTLUEMRID .2, FELMMetalRSHEHEAKIISchemalF R, [FNA T XHFELAE HSchema, EImiEMEN, =
A 29 Schemali Az B,

BES R

HiiNebula Graphfy7 fr MR A Hashity)iaX, AIXSIDMTHRUERME, F—DMRlFrERE, HMAGHER R FHERIE — o, X
s SIS T E IR,

XTAERE SRR, i WHHRFER MNP RUTRESMAE (TR0 |, Bl —DREHasRE AR REARNRIE, FINATRERREE T
3438, Nebula Graphi@id Ffj@ M5 mGAFHEE—R, (RIE TR MREN &R

/" Note

ORI ZE RN THRE 0 R, DA BERERTRER, BIOLER AT S R AR,

Raft

HiT-Storage/lR55 7 B RHERE I AL, AT TRaftp S T Multi Group Raft, HIEAN7 FrRYATERIAILFH K —Raft group, H
—EIAZleader, HAtFE|4Zfollower, MIMSEELR—BCM A& AT FITE, RafthyilorsSKtan T,

MULTI GROUP RAFT

HFRaft HERVF24A, Nebula GraphffiFiMulti Group RaftZZf#Ikin@, 7 HERZ N, fJEREEENebula Graphfi i, (HZ57 4L
BRZXIENIFR, FAIRaft group NEHFEIEIVIRAE R, WAL, 503 FEEd (KRt R E,

SHMulti Group RaftE 2P % ¢
* = TransportE
HF—/"Raft groupNE#E TR ZmIX M ipeer ZiXHE, AIRAFRELFETransport/2, SBOEZNIFHE KR,
o FhELRERI
IR =M, RERRFANSIELCL S, SBOGEN LT UM,
#t& (BATCH) 12k

Nebula Graph#', FMDFEREBTEHE, A TREEMH, FHENFEMHEERE, H2M T Nebula GraphFFAWALSIH— 55k 0008, &
EHLEREAT 24, ENebula GraphiRif,

BIANEBICASHRIEFR L BIWAL RS G BEHAT, AR —MEET ANWALE W E T CASIKBINIWAL, hHREF 0 R E N L, &
BRI LHWALB 71238,

LEARNERA&

learner A MAYIFIE T EUEN T ROMY R, § AN HGHINLET ZRKN B AFESEEE, 1R MU followerA MR HiE, &FBEMEIIIREAIAET

£3

FiiBlearnerfi )5, K5 AcommandZ¥HIYWAL, leaderfE EWALK AR LI add Learner Jcommand, 2IFflearnerfl A H 2 peers,
FFetrid hlearner, EGIHFZEIRMIE, REHE Flearner, (HEHELZSIE LIBAEN], learnerd H R 8 LHIESS,

LEADER%])it (TRANSFER LEADERSHIP)

leadertJin FHEIME T KRB, BN N—ENETEEIS AN, EERRES R ZEleader, WSZIVIE, FTISCUR
leader, EdEIReEL G, BETREEYIIMleaders i,
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2.3.4 Storagelli55

Xt Fleaderii, fExkleaderYlfemsilt, #EEMGTH Wleader& s, followerfiEleadert e, M AELIEAE,
RREE

N7 RN, 24— PRaft groupf R4, FTEE—MHRENRE, ZIRE THTIHgroupM 2 EORTFEA RS, SRR L 7Y
groupsk|Higroup 7 MR E, N T HENfi{k, Diego Ongaroff H Y LIS PR IR U — Mpeerfy 75, DURIEH IHgrouphyZ
BiRE/EHES, Nebula GraphtURAH 73X M55, RN RAIRERK R KELA T IX A, B85S IRaft Part class®addPeer/
removePeer{JsH,

LISTENER

Raft listeneri#tfe il LI Storage AR5 B, RERFENE A ElasticsearchfE8f, DUHESIHI &R, 1EEES U E Raft listener,

BEHDFSHIXFI
Storageflk%s T Rafthil KAy 3 e, GHDFSHI D MAZME —LL XA, B4l :

* StoragefR%A &l RafthFIE—3E, FraRIABANER, i TiE%leader, MHDFSTEiEEALIENDatanodeds Zift
NamenodeffiF—2M:, *MEIABREEAZER,

* Storageflk55 H leaderfl AR E RS, MHDFSHYFTA BIAER ] LR HHLEARSS
* StoragefREGE M LI EXEIALE, HAEfE Q&2 RN EREARE, MHDFSALUHERIARE,
* StoragefRFRME IR X IFR%E, MHDFSH LE (fl4lHBase) HBESLVIRIHDFES, HiRZEIFERS, imfisdfiH (RPC) REHEZ,

HIME2Z, Storagefiss BN, KT —LIhgE, ZMIREHDFSE %%, RILUEMERE/ NI IREERE,

T May 10, 2021
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3. P A

3. R AT

3.1 BERIRIFFAQ
ASHH T FINebula GraphNrlGEBEIHYH LA, ASAT DA A SRS ALl I Y A O 752 S8 D RE 2 HOME Bz A7

AR AR IS HR R R TE R A, 76 EINebula Graphl®izZ4Z R siig 2 GitHub issue,

3.1.1 X FAFM

AHLEMTOMRSTHF—B ?
Nebula Graph 2.0—B{EHSIF R, VRESIRENITAATRER A, ARMEIA—K, #HEsissueififINebula GraphHIph.
2224 faq "HIRIER IR A SRS AR

1. AEa] Lk o DU TR A b B2 bR A S DU, 2. A Markdown 88k, SERRG mdi U ST "Commit changes", X &k
—> GitHub pull request, 3. 528 CLA%E, } HEAD2{/ireviewerf iz Bin] &9F,

3.12 *FHEEAM

A A

Neubla Graph 2.0.0 5 Ji#fiAs (2245 Nebula Graph 1.x fil 2.0-RC) WEFEMHR. FOMEEMICIMNAIE, FaEsXA%S 0T+ Nebula
Graph JJi A ZE v2.0.0, &P S TEERE N E AR,

7 AR

Neubla Graph 2.0.0 5 Nebula Graph 2.0 fyRERR. ESHUTEIER,

3.1.3 ¥ FopenCypher& &4
nGQLZFZAopenCypher 915 ?
nGQL# 4 ¥ A openCypher 9,

fENebula Graph IssuesH &5 H CAIRIAFRAT, ARELIFPSBIRTHRIE, T5HERREIERTHT incompatible FR%E. AT DU X BT
compatibi ity R A A,

THiEnGQLAlopenCypher 9T E X7 (HFRITERMAIEE) o

B S| openCypher 9 nGQL

Schema §5Schema #Schema

HAESEEAT = =

Bk " {5 pow(x, y) B~

JArank TR i erank &

1B - T3ZFopenCypher 9HIFTHDMLIES] (CREATE. MERGE %) FIEES> MATCH HHFJ,

BEHA © 1 EopenCypher 9FICypherfEIHEMVFA] L E—LEAR[H, Fl4ICypherZ KA Cypheriffl A B AE— D HSHHAT, M
openCypher{& HXFEAVE R, 74, nGQLEAFFH55,
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https://discuss.nebula-graph.com.cn/
https://github.com/vesoft-inc/nebula-graph/issues
https://github.com/vesoft-inc/nebula-graph/issues/new
https://github.com/vesoft-inc/nebula-graph/issues
http://www.opencypher.org/
https://neo4j.com/developer/cypher/

R LUREIE ZnGQLAYRA ?

&R LIfENebula Graph GitHubffeatures H #NEH BT 25005nGQL,

features H RN EERZ featuresti YK, BN FRRICR T AnGQLVZ RARHI, HlAl :

Feature: Match seek by tag

Background: Prepare space
Given a graph with space named "basketballplayer"

Scenario: seek by empty tag index
When executing query:

MATCH (v:bachelor)
RETURN id(v) AS vid

Then the result should be, in any order
| vid
| 'Tim Duncan' |

And no side effects

When executing query:

MATCH (v:bachelor)
RETURN id(v) AS vid, v.age AS age

Then the result should be, in any order
| vid | age |
| 'Tim Duncan' | 42 |

And no side effects

ARBIFREY S B EBRAT

3.1.4 K TR

bS5 B

Feature il SR Y AR

Background iR ALY E SRR R,

Given TR TR BIE AT RS

Scenario BB R, MSAFZHTE eskip bRIR, ForXMAE T REIEAIFTRELIEIER TIE, E R4 R P EH ZoRBE
o

When MR TRINGQLRBIIE AT,

Then BT When PIE AR BB EIZE R, ANSYERYIRIEE RATS AR, 1§12 issueidifliNebula GraphHIBA,

And FERHAAT when PITEADRTREICE I,

@skip BELXARB, 8 ZR AR B AT

OS2 5L 750161, W Nebula GraphBiik# .

3.1.4 X THURERE
Nebula Graph3%#¥ W3C FJRDF (SPARQL & GraphQL) 5 ?
3ZH.
Nebula Graph#yRBUEEAZE IR, 22— 1iESchemaRst, FFFRDFbRfE,

Nebula Graphiy#&ifiE S A5 SPARQLAIGraphQL.

3.1.5 X FHIT
EELE S Htine spenttI S NEH2 ?

A4S SHOW SPACES 3R [BIFYTHEE R R A -

-25/408 -

2021 Vesoft Inc.


https://github.com/vesoft-inc/nebula-graph/tree/master/tests/tck/features
https://github.com/vesoft-inc/nebula-graph/issues
https://docs.nebula-graph.io/1.1/manual-EN/4.contributions/how-to-contribute/

3.1.5 X THAT

nebula> SHOW SPACES;

Fomm e +
| Name |
T +
| basketballplayer |
R e L LT +

Got 1 rows (time spent 1235/1934 us)

o BT 1235 TR BURIEAR S PUTIZA SEBRAYIN ], BN RS [BNE PSRRI, SRE IR SS SRR H A T — SR ST
AEBR AT AL,

o B NMCT 1934 FORMNE P A EEB TSN TR, EDAE P01k, HEIREE R, ARG TE R L R es RTE 2N Tl

BILATECREATE SPACERi&Ereplica_factor JI{BEK (FIANIREH2) 15 ?
REXAEE,
StoragefRg5#H FHRaftil (ZEERT) |, NRIERTHMY, ZRHBEENEIASERREAR—F,

W1 replica_factor=2 , YHEHP—PEIAKFER, EIFERATLIETIE ; W replica_factor=4 , HEEHE —DEIARR UL IIHEE, 53XH] replica_factor=3
Bk, DUZEHE, FITLL replica_factor & NAFEETA],

TSI A P IR HIE replica_factor=3, MAIAEEHILE replica_factor=1, FEfFHHE

BN{ATRbIRREE [ERROR (-7)]: SyntaxError: syntax error near ?

TR T, EIMEAIFEEAS VIELD B RETURN , B AN EWIEMN RS EE,

WG EMTagE S VIR, SMLRBRFESIRIN?

%2 Wshow-stats,

WfTREN S MTaghIFRE =, HESMALERNFREIL?
1. PR

> CREATE TAG INDEX i_player ON player();
> REBUILD TAG INDEX i_player;

1. {d ] LOOKUP BY MATCH 1E AT, 4N :

> LOOKUP ON player;
> MATCH (n:player) RETURN n;

BELZHEHIEZWINDEX, LOOKUPHIMATCH,

Error can’t solve the start vids from the sentence
A5 B R ERE NLEVID 4 B . XTI s (B&@5) RIVID, =@t P4aE, Bl

> GO FROM ${vids} ...
> MATCH (src) WHERE id(src) == ${vids}
# FHRELEMRVIDEL 2N EAEIRE

sE I DR M) R IREE], Hl4n
# CREATE TAG INDEX 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" ...
# BEI B MEnaneI3R5 ], RIFHIVID

BN, FEEPOHEXFE—FHE can’'t solve the start vids from the sentence o
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3.1.6 X T4

Error Storage Error: The VID must be a 64-bit integer or a string.

KA AN vid 2752 create space WEMNEAITE fix string(N) . AIERBFRFERIE, BERKEEE@ET N (BRI 8). Ulcreate space.

3.1.6 X Fint

BEXHIARNFEEWRE ?
Nebula Graphffifl glog fTHIH&. glog %A HAERMWIYIEE, ARTLUEM crontab REEIES R HES M, #5152 MGlog should
delete old log files automatically,

#N{AZE &ENebula GraphhR s

1. fifH <binary_path> --version ¥ A BN ARSS —#HI S FHIGit commit 1D,
flal, ZEEEGraphRFSHINRAS, A GraphARss AW — i SO nebula-graphd FiffE H 3%, 3B1T ./nebula-graphd --version o

$ ./nebula-graphd --version
nebula-graphd version Git: ab4f683, Build Time: Mar 24 2021 02:17:30

2. f£GitHub commits i##%1%Zcommit ID, FH commitfyHE 2,

3. X Hcommit# &I EIFIGitHub ReleasesTIHIRA & AN [E], ENATHEE Nebula GraphfyhRAR,

3.1.7 *FAFM
R AFMROMRFAT AR ?

Nebula Graph 2.0—EEREIT A, YWRESIRIENITATTRER B L, WRELIMA—E, EiEXKissueidifINebula GraphHBA,

3.1.8 X Fi&EE
B E R E ST Es O]

AR B UGS L E SR PSR T, VS CERG K FROT AN MR e

lIEE St S

Meta 9559, 9560, 19559, 19560
Graph 9669, 19669, 19670
Storage 9777 ~ 9780, 19779, 19780

ANFMESCL BB ST RS 1, TR ER SRR EE Y 8 C O FER X R EA ]

IR O RS B F A
SEATDAEF AN T telnet i SR &G RS
telnet <ip> <port>

BEOA @ ANSREEE Mtelnetdmdy, TELKE BN R G LEEIFEE) T telnet,
NI

/] ARHOEFFER

$ telnet 192.168.1.10 9669
Trying 192.168.1.10...
Connected to 192.168.1.10.
Escape character is 'A]'.

/] MREEORFFR
$ telnet 192.168.1.10 9777
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https://github.com/google/glog
https://github.com/google/glog/issues/423
https://github.com/google/glog/issues/423
https://github.com/vesoft-inc/nebula-graph/commits/master
https://github.com/vesoft-inc/nebula-graph/releases
https://github.com/vesoft-inc/nebula-graph/issues

3.1.8 X Ti%Es

R

Trying 192.168.1.10...
telnet: connect to address 192.168.1.10: Connection refused

5 ¥ #: November 3, 2021
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3.2 PRyE AT

3.2 REATN
POHEA PR B0 4 # it i Nebula Graph, t§i%&. & Nebula Graph, DUHAHIYE M EEAE,

1. Docker Composeifi##Nebula Graph

2. JEHNebula Graph

3. FERRIEIETE

DUF R HABHERF B B sekt, R0 PO AMHREG, EATRER TR E R e PR —% T #A1fE i Nebula Graph,
* HURBFAQ
* #i%ENebula Graph##t

o —EEHIRER

¢ Compaction

IRJGEHT: May 13, 2021
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3.3 Docker Composeifi#Nebula Graph

3.3 Docker Compose#BZNebula Graph

B2 MR LEE Nebula Graph, {HZ{#HDocker Composeifi i B ki 75X,

3.3.1 [ ikiEE
ISR G AN T RSB R AR S, w] DA B B ol AU e 75 5 0 I R A
* #*BNebula GraphZ jii s ZH 4 & T4 ?
* Wiflifiid Docker Composetti#iE Nebula Graph ?
* QK& Nebula Graphfigs FPRASRISH O 2
* fl{aj & Nebula Graph/RFSHIEHEMHE ?
* Afal{% 1k Nebula GraphfiR5s ?

* griEsd HAth /5 708 % Nebula Graph ?

3.3.2 RIS

o TN BT MR

ISAjiksed HEPERRA HHESE

Docker ETRA Install Docker Engine
Docker Compose HRA Install Docker Compose
Git HTRA Download Git

o QIR JEroot /i B Nebula Graph, &A% Dockerfl X AR, #4158, 7EZ WManage Docker as a non-root users
* BN _EDockeriR%s.
* HIREELE T Docker ComposefE EH_EHE T 5% — MEANNebula Graph, MBtsa3EAMEN, FFEEMIER H 5% nebula-docker-compose/

data

/" Note

INRIEFR SRR BARE, 12 WEHBR&E (7 £UE TODO: Rf1v2.0.0—& &AM,

3.3.3 BREME#ENebula Graph

1. ;@3 Git 7R nebula-docker-compose T ZERY master 73 X ENEHI EHL,
ik ¢ master 7 X A E R Nebula Graph & A Docker Composeffili /i %, TEABEE P~ F LA,
$ git clone https://github.com/vesoft-inc/nebula-docker-compose.git

2. YJe2 H3% nebula-docker-compose o

$ cd nebula-docker-compose/

3. PUIfTAN N 4 B 4iNebula GraphfiR%.
ViU AR KR H B S, 15eE #iNebula Graph#{%fINebula Consolefi &,

nebula-docker-compose]$ docker-compose up -d
Creating nebula-docker-compose_metad0_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

3.3.4 #%&Nebula GraphllRS5 RS

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

B ERIRSNEZER, ES AR,
4. % Nebula Graph,
a. f#ifiNebula Consolef{§Esh— a4, FHiEHFEINebula GraphRSHIERIML (nebula-docker-compose nebula-net) Hi,

$ docker run --rm -ti --network nebula-docker-compose_nebula-net --entrypoint=/bin/sh vesoft/nebula-console:v2-nightly

f Note

SR AN E8 AT BEFIZR B AR nebula-docker-compose_nebula-net R[F, EH A TmSES,

$§ docker network Ls

NETWORK ID NAME DRIVER SCOPE
aT4c312b1d16 bridge bridge local
dbfa82505f0e host host Local
ed55ccf356ae nebula-docker-compose_nebula-net  bridge local
93ba48b4b288 none null local

b. ;@;¥Nebula Consolei##Nebula Graph,

docker> nebula-console -u user -p password --address=graphd --port=9669

/" Note

BOMEDLT, SOHAUESIRER XA, FIDUEREEH RS ER, WREERSINE, ES WS AR,

C. PUTAN T @S2 nebula-storaged HEFRIRAS,

nebula> SHOW HOSTS;

focoocoocooooo e S S S S S Sy S +
| Host | Port | Status | Leader count | Leader distribution | Partition distribution
fpommmmemomames S e e dpmmmmmmmoomomcecssmamas e +
| "storagedo" | 9779 | "ONLINE" | 0 | "No valid partition" | "No valid partition"

+ + + + +

\ \ | \

3.3.4 & Nebula GraphBRSHVIRESFiE D

AT docker-compose ps FIAFIHHNebula GraphfRsHRZASHING .

$ docker-compose ps

Name Command State Ports

nebula-docker-compose_graphdl_1 ./bin/nebula-graphd --flag ... Up (health: starting) 13000/tcp, 13002/tcp, 0.0.0.0:33295->19669/tcp, 0.0. 291->19670/tcp
3699/tcp, 0.0.0.0:33298->9669/tcp

nebula-docker-compose_graphd2_1 ./bin/nebula-graphd --flag ... Up (health: starting)  13000/tcp, 13002/tcp, 0.0.0.0:33285->19669/tcp, 0.0.0.0:33284->19670/tcp
3699/tcp, 0.0.0.0:33286->9669/tcp

nebula-docker-compose_graphd_1 ./bin/nebula-graphd --flag ... Up (health: starting) 13000/tcp, 13002/tcp, 0.0.0.0:33288->19669/tcp, 0.0.0.0:33287->19670/tcp
3699/tcp, 0.0.0.0:9669->9669/tcp

nebula-docker-compose_metad0_1 ./bin/nebula-metad --flagf ... Up (health: starting) 11000/tcp, 11002/tcp, 0.0.0.0:33276->19559/tcp, 0.0.0.0:33275->19560/tcp
45500/tcp, 45501/tcp, 0.0.0.0:33278->9559/tcp

nebula-docker-compose_metadl_1 ./bin/nebula-metad --flagf ... Up (health: starting) 11000/tcp, 11002/tcp, 0.0.0.0:33279->19559/tcp, 0.0.0.0:33277->19560/tcp
45500/tcp, 45501/tcp, 0.0.0.0:33281->9559/tcp

nebula-docker-compose_metad2_1 ./bin/nebula-metad --flagf ... Up (health: starting) 11000/tcp, 11002/tcp, 0.0. 3282->19559/tcp, 0.0.0.0:33280->19560/tcp
45500/tcp, 45501/tcp, 0.0.0.0:33283->9559/tcp

nebula-docker-compose_storaged0_1  ./bin/nebula-storaged --fl ... Up (health: starting)  12000/tcp, 12002/tcp, 0.0.0.0:33290->19779/tcp, 0.0.0.0:33289->19780/tcp
44500/tcp, 44501/tcp, 0.0.0.0:33294->9779/tcp
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3.3.5 #iENebula GraphfIR&HEHERH &

nebula-docker-compose_storagedl_1  ./bin/nebula-storaged --fl ... Up (health: starting) 12000/tcp, 12002/tcp, 0.0.0.0:33296->19779/tcp, 0.0.0.0:33292->19780/tcp
44500/tcp, 44501/tcp, 0.0.0.0:33299->9779/tcp

nebula-docker-compose_storaged2_1  ./bin/nebula-storaged --fl ... Up (health: starting)  12000/tcp, 12002/tcp, 0.0. 33297->19779/tcp, 0.0.0.0:33293->19780/tcp
44500/tcp, 44501/tcp, 0.0.0.0:33300->9779/tcp

Nebula GraphZRIA#EH 9669 U 1R IR EARSS, ANRFEELH, TEEE 3 nebula-docker-compose P SCH: docker-compose.yanl , 2RSS EE
Nebula Graphf§55.

3.3.5 &&ENebula GraphBRSESHIEIEF B &
Nebula GraphfYFTH £dEA 0 S ALTEGTE nebula-docker-compose/data A1 nebula-docker-compose/logs H 5¢HH,

H SRS

nebula-docker-compose/

|-- docker-compose. yaml

f—— data

| f—— meta0

| F— metal

| F— meta2

| f—— storage0

| f—— storagel

| —— storage2

—— logs
f—— graph
f—— graphl
f—— graph2
f—— meta0
f—— metal
—— meta2
f—— storage0
f—— storagel

—— storage2

3.3.6 f=1ENebula GraphfRsS
SERTLIAATAN T a5 45 1ENebula GraphfR%s :
$ docker-compose down

AASREATTER, FoRCEmINiE LRSS,

Stopping nebula-docker-compose_storaged0_1 ... done
Stopping nebula-docker-compose_graphdl_1 ... done
Stopping nebula-docker-compose_graphd_1 ... done
Stopping nebula-docker-compose_storagedl 1 ... done
Stopping nebula-docker-compose_graphd2_1 ... done
Stopping nebula-docker-compose_storaged2_1 ... done
Stopping nebula-docker-compose_metad0_1 ... done
Stopping nebula-docker-compose_metad2_1 ... done
Stopping nebula-docker-compose_metadl_1 ... done
Removing nebula-docker-compose_storaged0_1 ... done
Removing nebula-docker-compose_graphdl_1 ... done
Removing nebula-docker-compose_graphd_1 ... done
Removing nebula-docker-compose_storagedl_1 ... done
Removing nebula-docker-compose_graphd2_1 ... done
Removing nebula-docker-compose_storaged2_1 ... done
Removing nebula-docker-compose_metad0_1 ... done
Removing nebula-docker-compose_metad2_1 ... done
Removing nebula-docker-compose_metadl_1 ... done

Removing network nebula-docker-compose_nebula-net

BEWA © @745 docker-compose down -v fFXMBRATE AHINebula GraphfV#lE, W& HYZdevelopingsinightlybfiAs, JHA L3721k M,
IHEA A,
3.3.7 BIiE&
WA EIE DockerPRET BISVERRYIH O] 2
£ H 3% nebula-docker-compose PUETLSLHE docker-compose.yaml , I RARS I ports 4B [ Mk, AN :
graphd:

image: vesoft/nebula-graphd:v2-nightly

ports:
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3.3.8 Ak Ay

- 9669:9669
- 19669
- 19670

9669:9669 /R AIERIY 966 WL BT IH I H29669, T 751 19669 ZR/RINENTI 1966 QBT I AER 15 CZBEALY,

H{AIEEiNebula GraphBRS3#9DockersE & ?

T£H 5% nebula-docker-compose NHIT 4T docker-compose pull , AILABEH Graphfgs. StoragefR%fIMetafkS %,

M 1TE D docker-compose pul LHRERERROR: toomanyrequests

SEATREEENAN T 551
ERROR: toomanyrequests: You have reached your pull rate limit. You may increase the Limit by authenticating and upgrading: https://www.docker.com/increase-
rate-Llimit

D RFRIEELF Docker HubiY#RRI, #7214 WUnderstanding Docker Hub Rate Limiting,

HN{AIE#iNebula Console ?

TN N 4y LU # Nebula Console /i 14,

docker pull vesoft/nebula-console:v2-nightly

NfAF£ENebula Graph ?
H#HNebula GraphfyDockeri# g B SRS :
1. £ H 3% nebula-docker-compose N, $AAT#4T docker-compose pull #HNebula GraphfyDockeri{%,

2. T4 docker-compose down {5 1ENebula GraphfR55.

3. HHATAS docker-compose up -d JE4/Nebula GraphfiRss.

H1t 2 E#Hinebula-docker-compose € (Nebula Graph 2.0.0-RC) f&, Fi&i@idiE36993%#Nebula Graph ?

fENebula Graph 2.0.0-RCHRA, BRIAGGIEIM 3699 CH 9669 o 1B 9669 Ui %S, SRASCUELIE X docker-compose. yaml PSS o

At 2 EHinebula-docker-compose B FEG, TTEiAREIE? (2021501804H)

WIREE20214E01 A 04 H G EHidnebula-docker-compose )&, 1M L2 B EEIE, BB docker-compose.yanl , ¥ CHEUCH Z i
FsR . PEIEIES IUE SR T,
At L EFinebula-docker-compose B EfG, FTiEihia#kiE ? (20214018278)

2021401 A27 BB T IR, EIERAEZHiWEIE, BT docker-compose down -v HBRATA A K,

3.3.8 XX
o (HATRS L2 Nebula Graph
* [FFHRPME{DEB% %t %44 Nebula Graph
* 2 % Nebula Graph

JEEH: May 13, 2021
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3.4 EIENebula GraphfRsS

Nebula GraphffiFHIZ nebula.service HMRSS, WiGEs. F1k. EE. FULREE,

nebula.service FYERIABSIESZ /usr/local/nebula/scripts , AISRABEOT ZZEEREAR, T SEFRIE1R,

3.4.118%

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

[-v] [-c <config_file_path>]
<start|stop|restart|kill|status>
<metad |graphd |storaged|all>

start

stop

restart

kil

status

metad

graphd

storaged

all

e
BRTEAINAIRE R,
TRERCESCEIREE, BOABETEON /usr/local/nebula/etc/ o
EENMS5 .

B 155,
HIEMR.
kRS,
BEEIRFS RS,
EHMetalllkss,

E M GraphfR%.
EPIStoragelk%5.

R ARG o

3.4.2 E5fNebula GraphBR3

R

PUATAI T s B s Nebula GraphfiR5s :

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

[INFO] Starting nebula-metad...
] Done

[INFO] Starting nebula-graphd...

[INFO] Done

[INFO] Starting nebula-storaged. ..

[INFO] Done

BERBE

£ nebula-docker-compose/ H3RPHHATAN T 4 S 8/Nebula Graphf%s :

nebula-docker-compose]$ docker-compose up -d
Building with native build. Learn about native build in Compose here: https://docs.docker.com/go/compose-native-build/
Creating network "nebula-docker-compose_nebula-net" with the default driver

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_storaged2_1 ... done
Creating nebula-docker-compose_graphdl_1 ... done
Creating nebula-docker-compose_storagedl_1 ... done
Creating nebula-docker-compose_storaged0_1 ... done
Creating nebula-docker-compose_graphd2_1 ... done
Creating nebula-docker-compose_graphd_1 ... done
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3.4.3 {#1:Nebula Graphf55

3.4.3 f21ENebula GraphfRs3S

bk B kil -0 A asRml bR, SN RSV MR HEIRUE R K.

IERBBE
PN T 4315 1k Nebula Graphfi%s :

$ sudo /usr/local/nebula/scripts/nebula.service stop all
[INFO] Stopping nebula-metad...

[INFO] Done

[INFO] Stopping nebula-graphd...

[INFO] Done

[INFO] Stopping nebula-storaged. ..

[INFO] Done

BRNME
{E nebula-docker-compose/ FH SRPIHHATAN T f43151ENebula GraphfiR5s :

nebula-docker-compose]$ docker-compose down

Stopping nebula-docker-compose_graphd_1 ... done
Stopping nebula-docker-compose_graphd2_1 ... done
Stopping nebula-docker-compose_storaged0_1 ... done
Stopping nebula-docker-compose_storagedl_1 ... done
Stopping nebula-docker-compose_graphdl_1 ... done
Stopping nebula-docker-compose_storaged2_1 ... done
Stopping nebula-docker-compose_metadl_1 ... done
Stopping nebula-docker-compose_metad2_1 ... done
Stopping nebula-docker-compose_metad0_1 ... done
Removing nebula-docker-compose_graphd_1 ... done
Removing nebula-docker-compose_graphd2_1 ... done

Removing nebula-docker-compose_storaged0_1 ... done
Removing nebula-docker-compose_storagedl_1 ... done

Removing nebula-docker-compose_graphdl_1 ... done
Removing nebula-docker-compose_storaged2_1 ... done
Removing nebula-docker-compose_metadl_1 ... done
Removing nebula-docker-compose_metad2_1 ... done
Removing nebula-docker-compose_metad0_1 ... done

Removing network nebula-docker-compose_nebula-net

BEWH @745 docker-compose down -v FFEMBRFTE AHINebula GraphfVEdE, AIREHH P ZdevelopingsinightlyhiiAs, i H A —Le3f AR,

THEBEIXA A,
3.4.4 ENebula GraphfRs
IERBNE
PATAN F a5 & B Nebula GraphRFSIRE ¢
$ sudo /usr/local/nebula/scripts/nebula.service status all

o GNSLREAN N EH, #R"Nebula GraphfiR%51E #3817,

[INFO] nebula-metad: Running as 26601, Listening on 9559
[INFO] nebula-graphd: Running as 26644, Listening on 9669
[INFO] nebula-storaged: Running as 26709, Listening on 9779

* AIHGREZEMAN TS5, #oR”Nebula GraphflR%55H, AIUMREF# RS ERE—FHiE, & ENebula GraphtXFRE ),

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

Nebula GraphfisHiMetallR55. GraphfRZ5HIStorageR55HERITRML, X =FARSSHIEC B XA R FE LR H R etc HRWN, ERINEER Jusr/
local/nebula/etc/ , AT LURE AR N FYBCE SCA-FEE A1,
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BERBE

1E nebula-docker-compose H SRAIHLATUN T @y

4% HNebula GraphfRE5IRA ¢

nebula-docker-compose]$ docker-compose ps

Name Command

3.4.4 &i%ENebula Graphf%s

nebula-docker-compose_graphdl_1
nebula-docker-compose_graphd2_1
nebula-docker-compose_graphd_1
nebula-docker-compose_metad0_1

/Jusr/local/nebula/bin/nebu ...
/Jusr/local/nebula/bin/nebu ...
/Jusr/local/nebula/bin/nebu ...
./bin/nebula-metad --flagf ...

nebula-docker-compose_metadl_1 ./bin/nebula-metad --flagf ..

nebula-docker-compose_metad2_1 ./bin/nebula-metad --flagf ..
nebula-docker-compose_storaged0_1  ./bin/nebula-storaged --fl ..
nebula-docker-compose_storaged1_1  ./bin/nebula-storaged --fl ..

nebula-docker-compose_storaged2_1  ./bin/nebula-storaged --fl ..

Up (healthy)
Up (healthy)
Up (healthy)

Up (healthy)
Up (healthy)

Up (healthy)

0.0.0.0:49223->19669/tcp,
0.0.0.0:49229->19669/tcp,
0.0.0.0:49221->19669/tcp,

:49222->19670/tcp,
:49228->19670/tcp,
:49220->19670/tcp,

Up (healthy) 0.0.0.0:49212->19559/tcp, 0.0.0.0:49211->19560/tcp,
9560/tcp

Up (healthy) 0.0.0.0:49209->19559/tcp, 0.0.0.0:49208->19560/tcp,
9560/tcp

Up (healthy) 0.0.0.0:49206->19559/tcp, 0.0.0.0:49205->19560/tcp,
9560/tcp

0.0.0.0:49218->19779/tcp, 0.0.0.0:49217->19780/tcp,
0.0.0.0:49219->9779/tcp, 9780/tcp
0.0.0.0:49215->19779/tcp, 0.0.0.0:49214->19780/tcp,
0.0.0.0:49216->9779/tcp, 9780/tcp
0.0.0.0:49226->19779/tcp, 0.0.0.0:49225->19780/tcp,
0.0.0.0:49227->9779/tcp, 9780/tcp

WRARS A FH, B LUeAT RS EFE (FI40 nebula-docker-compose_graphd2_1) , ZRJ54HAT docker

2a6c56¢4055 ), TRt/ B R A A HEA AR,

nebula-docker-compose]$ docker ps

0.0.0.0:49224->9669/tcp
0.0.0.0:49230->9669/tcp
0.0.0.0:9669->9669/tcp
0.0.0.0:49213->9559/tcp,
0.0.0.0:49210->9559/tcp,
0.0.0.0:49207->9559/tcp,
9777/tcp, 9778/tcp,

9777/tcp, 9778/tcp,

9777/tcp, 9778/tcp,

ps BB A BRI CONTAINER 1D GREIH

0.0.0.0:49229->19669/tcp, 0.0.0.0:49228-
0.0.0.0:49227->9779/tcp, 0.0.0.0:49226-
0.0.0.0:49219->9779/tcp, 0.0.0.0:49218-

0.0.0.0:49223->19669/tcp, 0.0.0.0:49222-

0.0.0.0:9669->9669/tcp, 0.0.0.0:49221->19669/tcp, 0.0.0.0:49220-
9777-9778/tcp, 9780/tcp, 0.0.0.0:49216->9779/tcp, 0.0.0.0:49215-
9560/tcp, 0.0.0.0:49213->9559/tcp, 0.0.0.0:49212->19559/tcp, 0.

9560/tcp, 0.0.0.0:49207->9559/tcp, 0.0.0.0:49206->19559/tcp, 0.

CONTAINER ID  IMAGE COMMAND CREATED STATUS

PORTS NAMES

2a6¢56c405f5  vesoft/nebula-graphd:v2-nightly "/usr/local/nebula/b..." 36 minutes ago Up 36 minutes (healthy) 0.0.0.0:49230->9669/tcp
>19670/tcp nebula-docker-compose_graphd2_1

7042e0a8e83d  vesoft/nebula-storaged:v2-nightly "./bin/nebula-storag..." 36 minutes ago Up 36 minutes (healthy) 9777-9778/tcp, 9780/tcp
>19779/tcp, 0.0.0.0:49225->19780/tcp  nebula-docker-compose_storaged2_1

18e3ea63ad65  vesoft/nebula-storaged:v2-nightly "./bin/nebula-storag..." 36 minutes ago Up 36 minutes (healthy) 9777-9778/tcp, 9780/tcp
>19779/tcp, 0.0.0.0:49217->19780/tcp  nebula-docker-compose_storaged0_1

4dcabfe8677a  vesoft/nebula-graphd:v2-nightly "/usr/local/nebula/b..." 36 minutes ago Up 36 minutes (healthy) 0.0.0.0:49224->9669/tcp
>19670/tcp nebula-docker-compose_graphdl_1

a74054c6ae25 vesoft/nebula-graphd:v2-nightly "/usr/local/nebula/b..." 36 minutes ago Up 36 minutes (healthy)

>19670/tcp nebula-docker-compose_graphd_1

880025a3858c  vesoft/nebula-storaged:v2-nightly "./bin/nebula-storag..." 36 minutes ago Up 36 minutes (healthy)

>19779/tcp, 0.0.0.0:49214->19780/tcp  nebula-docker-compose_storagedl_1

45736a32a23a  vesoft/nebula-metad:v2-nightly "./bin/nebula-metad ..." 36 minutes ago Up 36 minutes (healthy)

0.0.0:49211->19560/tcp nebula-docker-compose_metad0_1

3b2c90eb073e  vesoft/nebula-metad:v2-nightly "./bin/nebula-metad ..." 36 minutes ago Up 36 minutes (healthy)

0.0.0:49205->19560/tcp nebula-docker-compose_metad2_1

Tbb31b7a5b3f  vesoft/nebula-metad:v2-nightly "./bin/nebula-metad ..." 36 minutes ago Up 36 minutes (healthy)

0.0.0:49208->19560/tcp nebula-docker-compose_metadl_1

nebula-docker-compose]$ docker exec -it 2a6c56¢405f5 bash
[root@2a6c56c405f5 nebula]#

9560/tcp, 0.0.0.0:49210->9559/tcp, 0.0.0.0:49209->19559/tcp, 0.

IJE BT March 24, 2021
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3.5 E#&Nebula Graph

Nebula Graph>Z#Z AR E PG TiECLIZ . GUIZE F ImAliid THRFRITE S TF R IIE F ik,
A AECLI% FiiNebula,

3.5.1 Nebula GraphZ F i

TR LUE I E SRR & i el i 7717 L EORiEH Nebula Graph#diEfE,

3.5.2 {£ANebula Consolei&#Nebula Graph
RS
* Nebula Graphlik&EEs. WRIENIRS, ESWEZFIFIENebula Graphfiii%,

* iZ{7Nebula ConsolefHL#FIIZ{TNebula Graph#yHiR%5#: M 45 Hif,

BESR

1. fEnebula-console i, WIATFENRA, HiiAssets,
B ¢ BRI AR

—
(Pre-release )

Nebula Graph Console v2.0.0-alpha

© v2.0.0-alpha . )
o 0700558 w]udeAzhu released this 15 days ago
Yerified e Supports interactive and non-interactive mode.
Compare ¥ e Supports viewing history statements.

e Supports autocompletion.

® Supports multiple OS and architecture (We recommend Linux/AMD64).

» Assets 7

2. {EAssetsXIBEREWLAHDI TR G SCF, FESUFEINE Lo
v~ Assets 7

@ nebula-console-darwin-amd64-v2.0.0-alpha

@ nebula-console-linux-amd64-v2.0.0-alpha

@ nebula-console-linux-arm-v2.0.0-alpha

@ nebula-console-windows-amd64-v2.0.0-alpha.exe
@ nebula-console-windows-arm-v2.0.0-alpha.exe
m Source code (zip)

m Source code (tar.gz)

3. (AiE) ﬂﬂﬁ@@ﬁﬁ, HH a4 XN nebula-console o

BiH - fEWindowsR4tH, 15 HE A4 M nebula-console.exe o
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https://github.com/vesoft-inc/nebula-console/releases

3.5.3 Nebula Console & &7

4. fEi81TNebula Consoleff#ilas LHSTAI T an 4y, A% Fnebula-console XX I HATIR,

B © WindowsHR4tig Bkt 5 %,
$ chmod 111 nebula-console

5. fEMATTRIEF, Y T/ HREnebula-console X HFFTTE H %,
6. BTN T i wi%EHENebula Graph,

- Linux#{macOS

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

- Windows

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

SRGHAT T
28 BEH
-h TR,
-addr BEEEH I graphd [R5 AVIPHAL, BRIAMINES127.0.0.1,
-port RIEEER N graphd IRS5 105 . BRIASH 99669,
-u/-user &i&Nebula GraphMS I 4. REMSTMER, 8 UHE TR T,

&

-p/-password

B N R D, REHSNERN, S DU GAEE T,

-t/-timeout BRI IR RGEININ ], S0 NED, BRIMEN 120,
-e/-eval BT ERSEINGQLIE M. EHMIIE R AIT —IIZIEMHREEER, A5 H3MOTIER,
-f/-file REFMGQLIBMIS IR, RIS ITZS A NINGQLIERIHRMZER, ATet)s HEWiITER,

TERTLHETI H G AR E 24075

3.5.3 Nebula ConsoleS &5t
SHEAXTFER, Nebula Console=SHIFTEIERIVEERBICSVIE R X, RIFSHBIASEIESH, @RIEENT
B

s H XD KNG,

* CSVIA I IRFE S AT TAEH kA, HILinuxan 4y pwd 2R H k.

=

o JTIE S B

nebula> :SET CSV <your_file.csv>
o KM A

nebula> :UNSET CSV

3.5.4 {#ANebula ConsoleBi FFiEE
SERTLUER cexaT 50 :QuIT MANebula GraphWiFi&E#:, N/5{EHH, Nebula ConsolexX##EHRHE S () M/NGd4S, HIAT quit,

nebula> :QUIT

Bye root!
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https://github.com/vesoft-inc/nebula-console/tree/v2.0.0-ga

3.5.5 i Lir)

3.5.5 & Dl ja)@i
&S S ZEENebula Console ?

TEFI4I¥ENebula ConsolefVi#RiY, EZ U GitHub nebula console TUH 1Y,

HJE BT May 13, 2021
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3.6 FERlHREIER

3.6 Bt FEE

A/ r#8Nebula GraphZEmlHgE ErIEE,

3.6.1 EZ=[a]#f1Schema

—“"Nebula Graphs<fi| i — ek MEZERAK, & NEZREZ YRR, &n]LTER — DL A R 89 1 22 R R EEEE,

o

4 \

Graph Space A Graph Space B Graph Space ...

G O O O O O O E—,
S s s s e e o

A Nebula Graph Instance
\ /

e e e e o o o o o o o o o o o o e o o o o o = o

T fEEZE R R ARGE, BRI EZEE X —1Schema, Nebula GraphfySchema’ZH4l ~JLEk 4.

RSy BEH

R (vertex) FORISE ISP, — DA DU — e 2 M R%E
PR (tag) RIS 8 T — R R

34 (edge) FORPIN 2 AT % R

58267 (edge type) SOIER BT — AR B

BZER, B WL,

ASCRHE T E R BAE R R B R FRIETE,
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3.6.2 Ki#iNebula GraphfEEHIHL AR

- EEE EEE EEE S SN SN B B B EEE SEE SEE SEN SN SN SN OSSN S S S S S ey

/ Tag: player \
I} VID: “player102” \
Properties:

Ed foll * name: “LaMarcus

e type: follow A

Pr(?petrz;)' Ald"gge Edge type: follow
) * age: :

* degree: 75 = ?rOZigée~ %

Edge type: follow
Tag: player Property: Tag: player
VID: “player101” * degree: 95 VID: “player100”
Properties: Properties:
* name: “Tony * name: “Tim
Parker” Duncan”
* age:36 * age:42

Edge type: serve Edge type: serve
Property: Property:
* start_year: 1999 * start_year: 1997
* end_year: 2018 * end_year: 2016

Tag: team Tag: team

VID: “team201” VID: “team200”
Properties: Properties:

* name: “Nuggets” * name: “Warriors”

N Graph space: basketballplayer

3.6.2 uENebula Graph&E &IV 2SR
BREERENERE, MRFTE1StorageliZE 3] T Metalligs, HLITAI4 sHon HoSTS BN AR,

nebula> SHOW HOSTS;

fomcomosmoozes fomccocccces domccocmcccs dpm=mmo==zcoocos + s +
| Host | Port | Status | Leader count | Leader distribution | Partition distribution |
R o ittt S e +. R e e e e +
| "storaged0" | 9779 | "ONLINE" | O | "No valid partition" | "No valid partition" |
e fomccocmcces domccosmccas dpm=mms==zcoocos + e +
| "storagedl" | 9779 | "ONLINE" | O | "No valid partition" | "No valid partition" |
R o ittt S e +. R e e e e +
| "storaged2" | 9779 | "ONLINE" | O | "No valid partition" | "No valid partition" |
e fomccocmcces domccosmccas dpm=mms==zcoocos + e +
| "Total" | __EMPTY__ | __ENPTY__ | 0 | __EMPTY__ | __ENPTY__ |
R o ittt S e +. R e e e e +

Got 4 rows (time spent 1061/2251 us)

ERELE R, EEStatus?l, FTLIEFIFTE Storage RS EELR,
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3.6.3 OIEANEREEZE(R

REEMEUEMER
Nebula Graph T4l T OIEAMELERME, RPN, T|EE T — OB R R,

¢ CREATE SPACE
¢ CREATE TAG
¢ CREATE EDGE

* ALTER TAG

ALTER EDGE

CREATE TAG INDEX

CREATE EDGE INDEX
BT BOOBEEHIZE10RD, (ETOLBEE ISR heartbeat _interval_secs , 1HZIALEHAT.
NTREERRY, JSOURIFREIMAIHELT, ARRIUAT Ak —
* $AAT sHow B DESCRIBE Ay HIGE AR RAVIRA, HALROIESIBNCIEK, MRETEM, HHERH LDEIK,

o SERR2DBLER (208) .

3.6.3 BIEMEEE 2R )
nGQLiE%
o QP22

CREATE SPACE [IF NOT EXISTS] <graph_space_name>
[(partition_num = <partition_number>,
replica_factor = <replica_number>,
vid_type = {FIXED_STRING(<N>) | INT64})];

S8 B

partition_num FERE I ZE IR o Frficit, VORI SRR RERER RO, BIANSRREh A 3R, ABURE 15 M.

replica_factor FEE BN P RIAR R, B EA R R A3, (EMNAIAE IR E N, T HRZOE TR T quorum i, Fl
ARV

vid_type FEE RIDIEEEZER, ATRME N FIXED_STRING(<N>) F1 INT64 , FIXED_STRING(<N>) FREUHERA N FIFE, RAKE N,

R 2R A 5 INTe4 RAREAEAAR N EER, BRIMELH FIXED_STRING(S) o
* B O A DI R 22 ]
nebula> SHOW SPACES;
o EFEURE

USE <graph_space_name>;

il
1. PATAN N IBA GRS N basketballplayer ETSREL S

nebula> CREATE SPACE basketballplayer(partition_num=15, replica_factor=1, vid_type=fixed_string(30));
Execution succeeded (time spent 2817/3280 us)

2. PUTATA SHOW HOSTS K& 253 I 3 AT i, W CR-EA8 70 1

nebula> SHOW HOSTS;

occooooooooo S T ———— focccooooccooco S T S S S +
| Host | Port | Status | Leader count | Leader distribution | Partition distribution
dpm=cmsosconmos fmocoomsooas froscooccoces T e e +
| "storaged0" | 9779 | "ONLINE" | 5 | "basketballplayer:5" | "basketballplayer:5"
occooooooooo S T ———— focccooooccooco S T S S S +
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3.6.4 OUEFREEMIL AR

"basketbal lplayer:5"

\

+

| "basketballplayer:5"

e +
\
+

"basketballplayer:15" |

Got 4 rows (time spent 1633/2867 us)

i Leader distribution/ 494, 15H4Ta4Y BALANCE LEADER EEHT AL, BHZAZH, 12 W Storage MEILM],

3. JEFFE 22 basketbal Lplayer o

nebula[(none)]> USE basketballplayer
Execution succeeded (time spent 1229/2318 us)

SAT LUAT A4 SHOW SPACES 2575 O] 2 g 1R] 22 ],

nebula> SHOW SPACES;

froocoososooooooooooo0 +
| Name

Fo e +
| "basketballplayer" |
S +

Got 1 rows (time spent 977/2000 us)

3.6.4 RIEIREANIER
nGQLiE;

CREATE {TAG | EDGE} {<tag_name> | <edge_type>}(<property_name> <data_type>
[, <property_name> <data_type> ...]);

il

BITEFRAS player A team , LARGHIER! follow Ml serve . VEAHAI T,

£ il Ja

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);
Execution succeeded (time spent 20708/22071 us)

Wed, 24 Feb 2021 03:47:01 EST

nebula> CREATE TAG team(name string);
Execution succeeded (time spent 5643/6810 us)

Wed, 24 Feb 2021 03:47:59 EST

nebula> CREATE EDGE follow(degree int);
Execution succeeded (time spent 12665/13934 us)

Wed, 24 Feb 2021 03:48:07 EST

nebula> CREATE EDGE serve(start_year int, end_year int);
Execution succeeded (time spent 5858/6870 us)

Wed, 24 Feb 2021 03:48:16 EST

3.6.5 A =B

RERTLAGERT INSERT 154D, BETEIARIMREEMA R, B8 T IA ISR AL,
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nGQLiE%
o AR

il

INSERT VERTEX <tag_name> (<property_name>[, <property_name>...])
[, <tag_name> (<property_name>[, <property_name>...]), ...]

{VALUES | VALUE} <v

id>: (<property_value>[, <property_value>...])

[, <vid>: (<property_value>[, <property_value>...];

vID /&Vertex IDIN4EE,

LGN

VID FE— MBI ZEE R ME—Y,

INSERT EDGE <edge_type> (<property_name>[, <property_name>...])
{VALUES | VALUE} <src_vid> -> <dst_vid>[@<rank>] : (<property_value>[, <property_value>...])

[, <src_vid> -> <dst_vid>[@<rank> :

(<property_name>[, <property_name>...]), ...];

o A AERER RATERBA £

nebula> INSERT VERTEX player(name, age) VALUES "player100":("Tim Duncan", 42);

Execution succeeded

Wed, 24 Feb 2021 03

(time spent 28196/30896 us)

:55:08 EST

nebula> INSERT VERTEX player(name, age) VALUES "player101":("Tony Parker", 36);

Execution succeeded

Wed, 24 Feb 2021 03

(time spent 2708/3834 us)

:55:20 EST

nebula> INSERT VERTEX player(name, age) VALUES "player102":("LaMarcus Aldridge", 33);

Execution succeeded

Wed, 24 Feb 2021 03

(time spent 1945/3294 us)

E556228EST

nebula> INSERT VERTEX team(name) VALUES "team200":("Warriors"), "team201":("Nuggets");

Execution succeeded

Wed, 24 Feb 2021 03

(time spent 2269/3310 us)

:55:47 EST

o AR AAIBRIAZ A K R34,

nebula> INSERT EDGE
Execution succeeded

Wed, 24 Feb 2021 03

nebula> INSERT EDGE
Execution succeeded

Wed, 24 Feb 2021 03

nebula> INSERT EDGE
Execution succeeded

Wed, 24 Feb 2021 03

nebula> INSERT EDGE
Execution succeeded

Wed, 24 Feb 2021 03

3.6.6 TWiHEUE

GOIBEAI A LURIETEE RIS E BRI, 60 I M — DR DRI, IhE —SRRESS0E, K

follow(degree) VALUES "player100" -> "player101":(95);
(time spent 3362/4542 us)

:57:36 EST

follow(degree) VALUES "player100" -> "player102":(90);
(time spent 2974/4274 us)

:57:44 EST

follow(degree) VALUES "player102" -> "playerl01":(75);
(time spent 1891/3096 us)

G511k0 28 EST]

serve(start_year, end_year) VALUES "player100" -> "team200":(1997, 2016), "player101" -> "team201":(1999,
(time spent 6064/7104 us)

:58:01 EST

FETCHIE AR LRI i sGA 8 o

LOOKUPIBAIZET R MY, HIwHERE FAJ—2 i, EHTFERESRFIIEE,

MATCHIEAZE B RE R R, (B2 EmiERT | R Nebula Graph By RUREBAL,
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3.6.6 FIEE

nGQLIE%
* GO

GO [[<M> TO] <N> STEPS ] FROM <vertex_list>
OVER <edge_type_List> [REVERSELY] [BIDIRECT]
[WHERE <expression> [AND | OR expression ...])]
YIELD [DISTINCT] <return_list>;

e FETCH

o HiREEE

FETCH PROP ON {<tag_name> | <tag_name_list> | *} <vid_list>
[YIELD [DISTINCT] <return_List>];

 BifghEE

FETCH PROP ON <edge_type> <src_vid> -> <dst_vid>[@<rank>]
[, <src_vid> -> <dst_vid> ...]
[VIELD [DISTINCT] <return_list>];

* LOOKUP

LOOKUP ON {<tag_name> | <edge_type>}
WHERE <expression> [AND expression ...])]
[VIELD <return_list>];

* MATCH

MATCH <pattern> [<WHERE clause>] RETURN <output>;

c0iEaTHI
* M\VIDA player100 FYEK FF4R, 074532 follow IRENEFEMIER 7o

nebula> GO FROM "player100" OVER follow;

| "player102" |
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3.6.6 FIEE

Got 2 rows (time spent 12097/14220 us)

* J\VIDJg player100 FYER A IF4R, TR follow EHRAFR K TEEET 355 MERA, FFREMBATIAER AR, 7N 2 d 406 RLI 51,

nebula> GO FROM "player100" OVER follow WHERE $$.player.age >= 35 \
-> YIELD $$.player.name AS Teammate, $$.player.age AS Age;

Proccoocoooooooos S +
| Teammate | Age |
S +ommee +
| "Tony Parker" | 36 |
occoocooaooooos T +

Got 1 rows (time spent 8206/9335 us)

THNS BLH

YIELD ZE TR EAEEEE R,
$$ FORIMIILE S

\ FORIFATIRE S A

* MVID player100 FYER B4R, 10453 follow EHIELIVERA, RS IRIXEERAIEKIN, N T EHXNDEWIER, ATLUEHE BT aliEn 22
&,

* [ENEETT

nebula> GO FROM "player100" OVER follow YIELD follow._dst AS id | \
GO FROM $-.id OVER serve YIELD $$.team.name AS Team, \
$A.player.name AS Player;

A — Fooooooonacon0o +
| Team | Player
dpm=czommsoos dpmocoomcomossoos +
| "Nuggets" | "Tony Parker"
A —— fonoonoonacon0os +

Got 1 rows (time spent 5055/8203 us)

THNS BEH

$n E-Zp il

\l HELNERVEER, FHl— P ERVSERERTE &,
G- FONE BT R A S5 R AR,

o {E RGN AL
B S8 SIEATER— MR ARG AN, HrP i IEI R AETE ASE TRIN RE

ngql
nebula> $var = GO FROM "player100" OVER follow YIELD follow._dst AS id; \
GO FROM $var.id OVER serve YIELD $$.team.name AS Team, \
$7.player.name AS Player;

| Nuggets | Tony Parker

T —— T —— +

Got 1 rows (time spent 3103/3711 us)

FETCHIE ATl

FEIHVIDA player100 1YER BB,
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nebula> FETCH PROP ON player "player100";

Got 1 rows (time spent 2006/2406 us)

BERH © LOOKUP 1 MATCH F7RBIIAE N SCIVERE B & E

3.6.7 &=L

JEAT LU UPDATE TEJBR UPSERT 1B AME SN A ik,

UPSERT J2 UPDATE I INSERT USG5 & 1R, 4 M&AdH UPSERT BEHT— N Rialioh, ANISRENTETE, BURES Bohid A — 1 HiY e,

BEHA o UPSERT #E 2 AT Nebula Graphiy7y XA THTHRAE, PRI THE L BB AT INSERT B UPDATE 2,

nGQLiE%
* UPDATE

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

* UPDATE 51

UPDATE EDGE <source vid> -> <destination vid> [@rank] OF <edge_type>
SET <properties to be updated> [WHEN <condition>] [YIELD <columns to be output>];

* UPSERT fiB{iH

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

il
* FH UPDATE {EZXVIDA player100 HYBR A name B, ARG H FETCH 1B A ELE R,

3.6.7 BUUEALA

“““ngql nebula> UPDATE VERTEX "player100" SET player.name = "Tim"; Execution succeeded (time spent 3483/3914 us)

Wed, 21 Oct 2020 10:53:14 UTC

-47/408 -
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3.6.8 MR AL

nebula> FETCH PROP ON player "player100"; + + | vertices | +
+ | ("player100" :player{age: 42, name: "Tim"}) | + + Got 1 rows (time spent 2463/3042 us)

* J] UPDATE B2 FESSHIY degree JEM:, SRS FETCH R B L5,

nebula> UPDATE EDGE "player100" -> "player101" OF follow SET degree = 96
Execution succeeded (time spent 3932/4432 us)

nebula> FETCH PROP ON follow "player100" -> "player101";

N +
| edges |
S S S S ) +
| [:follow "player100"->"player101" @0 {degree: 96}] |
N +

Got 1 rows (time spent 2205/2800 us)

* 1 UPSERT #i A—MVIDW player111 #J 5,
nebula> INSERT VERTEX player(name, age) VALUES "player111l":("Ben Simmons", 22);
Execution succeeded (time spent 2115/2900 us)
Wed, 21 Oct 2020 11:11:50 UTC
nebula> UPSERT VERTEX "player111" SET player.name = "Dwight Howard", player.age = $A.player.age + 11 \

WHEN $7.player.name == "Ben Simmons" AND $A.player.age > 20 \
YIELD $*.player.name AS Name, $*.player.age AS Age;

dpm=cmo=csooosoos R +
| Name | Age |
S —— S +
| Dwight Howard | 33 |
dpm=cmo=csooosoos R +

Got 1 rows (time spent 1815/2329 us)

3.6.8 MIFR=F018
nGQLiE%

o iIBR AL
DELETE VERTEX <vidl>[, <vid2>...]
* B4

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

Tl
o MHIBR

nebula> DELETE VERTEX "teaml", "team2";
Execution succeeded (time spent 4337/4782 us)

o MlBRL

nebula> DELETE EDGE follow "teaml" -> "team2";
Execution succeeded (time spent 3700/4101 us)

3.6.9 &3|

fEnT LUl CREATE INDEXIEAINRRAE (tag) FIAZEM (edge type) HIMER5I,

fEMAZRE i
* MATCH FT LOOKUP IF AU TERKINER 5|, (B2 R5 IR FHEMRENIRRE (BEI0%REEEE)  HABMREL 7 INEHENRS], FRIFER
TG ZRE AL S5 I,

* SERBUN CATTERTBEREERG |, BNRRER S T EREUE, SECERELE NATCH F1 Lookup IEAJ IR AR, HRER, HSWERES]

JEA
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3.6.9 &yl

nGQLiE%
o BlEERE|

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

o BRG]

REBUILD {TAG | EDGE} INDEX <index_name>;

]
ARRE player FUJE M name G225, H HEHRS],

nebula> CREATE TAG INDEX player_index_0 on player(name(20));
nebula> REBUILD TAG INDEX player_index_0;

B AR E KAV RS QUER G N, FREHEERT K, frutf-84mfdrh, — PsCFry 35, THRIEE B I K E &SRS K
B, BIANLODHSCTR, REIRERE N30, HIEIESIAIERS,

ETFZE5 | B9L00KUPFIMATCHT I
TR LooKUP B MATCH 5 — D ERE AT . ANSREA, Ee0l#ZE],

HREIFRZEN player BAERER, B name JEIHE N Tony Parker o

// Fnamef@ M BIiE5RE Iplayer_name_0.
nebula> CREATE TAG INDEX player_name_0 on player(name(10));
Execution succeeded (time spent 3465/4150 us)

/| ERRFRE I IRAEN EFERIBE R
nebula> REBUILD TAG INDEX player_name_0

S — +
| New Job Id |
T +
| 31

S — +

Got 1 rows (time spent 2379/3033 us)

// BEFALOOKUPIEBIE 3R BV /B 14,
nebula> LOOKUP ON player WHERE player.name == "Tony Parker" \
YIELD player.name, player.age;

T — frococoooooosooos - +
| VertexID | player.name | player.age

N | SN | S +
| "player101" | "Tony Parker" | 36 |
T — frococoooooosooos - +

// FEFRVATCHIERICR R BB 4.
nebula> MATCH (v:player{name:"Tony Parker"}) RETURN v;

0 S S SO S +
[ v |
S +
| ("player101" :player{age: 36, name: "Tony Parker"}) |
0 S S SO S +

Got 1 rows (time spent 5132/6246 us)

IRJGEH: April 29, 2021
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3.7 AT HME

3.7 EBSTEME

REMANAES T EZH I Nebula GraphNEARA A F, A/ 4 Nebula GraphNEZERAR 2.0.0 FIAEAS TERRASHIN B % R

/" Note

1 xIRAAS T BEARZFifENebula Graph 2.xRA (£,

3.7.1 Nebula Graph Studio

Nebula Graph Studio (f&#f Studio) J&—Fn] LUl Web i 1Y E%HE Erf it T2, #5fiNebula Graph DBMSif, NETREME. &iE
FA. fWENGQLE N, EHERFE—AIRS, FIEIES N4 /ENebula Graph Studio,

Nebula Graphliiifs StudioliliA

2.0.0 2.2.0

3.7.2 Nebula Exchange

Nebula Exchange (f&ijffiExchange) /&2 —#kApache Spark™ N, HFEDMAAREFREFHFFIBERILETHE | Nebula Graph™, RESCHF
LR[S AP S BERFITR BRI, 1EEIES U4 ENebula Exchange.

Nebula Graphlfiiizd Exchangelfif (commit id)

2.0.0 2.0.0 (af3fdf4)

3.7.3 Nebula Importer

Nebula Importer (f&fffflmporter) 2—#Nebula GraphfCSVffF A TH, Importera] DUSHUARIIICSV X, ARG5S AZWEENebula
GraphB#dRES, 151554 ZNebula Importer,

Nebula Graphjiiif ImporterffiA& (commit id)

2.0.0 2.0.0 (1d87c7b)

3.7.4 Nebula Spark Connector

Nebula Spark Connector/g—Sparki&##ar, #E4bfT SparkiffENsi5 Nebula Graph##EIVAE 1. Nebula Spark ConnectorfiReader
AIWriterMi# o 4Hi, 1#1H1ES W4 /ENebula Spark Connector,

Nebula Graphlifizs Spark Connectorlfiif* (commit id)

2.0.0 2.0.0 (af3fdf4)

3.7.5 Nebula Flink Connector

Nebula Flink Connector/g—#k#EBIFlink i - P& /i A Nebula GraphiViZ#izds, X#iMNebula Graph EEHEEHIEEEEE, s fFHEMATE
HEIRIEI AT EUE S ANebula GraphBI¥dE/4E, 1FI1EIHS W24 2Nebula Flink Connector,

Nebula Graphlffid Flink Connectorfii* (commit id)

2.0.0 2.0.0 (52d2b3d)
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https://github.com/vesoft-inc/nebula-spark-utils/tree/v2.0.0/nebula-exchange
https://github.com/vesoft-inc/nebula-importer/tree/release-v2.0.0-ga
https://github.com/vesoft-inc/nebula-spark-utils/tree/v2.0.0/nebula-spark-connector
https://github.com/vesoft-inc/nebula-flink-connector

3.7.6 Nebula Console

3.7.6 Nebula Console

Nebula Consoles/2Nebula GraphfJfAECLI% i, AlfulliHiES % # Nebula Graph,

Nebula Graphlifits Nebula Consoleflif (commit id)

2.0.0 2.0.0 (1£32236)

3.7.7 Nebula Docker Compose

Docker Composen] DI Nebula Graph##f, Wil HiEZ MDocker Composei & Nebula Graph,

Nebula GraphlfiA Nebula Docker Composelfiifk (commit id)
2.0.0 2.0.0 (2c¢2549a)
3.7.8 API
Nebula GraphfiliA s (commit id)
2.0.0 C++ (7305¢72)
2.0.0 Go (542ed24)
2.0.0 Python (ch48e8a)
2.0.0 Java Client (923bc04)
3.7.9 K&
« API

¢ Rust Client
* Node.js Client
e HTTP Client

* Promethus connector

* Dashboard

* [Graph Computing TODO]
o PR, MR, A 5IRE

* Benchmark

* Chaos Test

¢ Backup&Restore

/G HEHT: May 14, 2021
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https://github.com/vesoft-inc/nebula-console/tree/v2.0.0-ga
https://github.com/vesoft-inc/nebula-docker-compose/tree/v2.0.0
https://github.com/vesoft-inc/nebula-cpp/tree/v2.0.0
https://github.com/vesoft-inc/nebula-go/tree/release-v2.0.0-ga
https://github.com/vesoft-inc/nebula-python/releases/tag/v2.0.0
https://github.com/vesoft-inc/nebula-java/tree/v2.0.0-ga
https://github.com/vesoft-inc/nebula-rust
https://github.com/vesoft-inc/nebula-node
https://github.com/vesoft-inc/nebula-http-gateway
https://github.com/vesoft-inc/nebula-stats-exporter
https://github.com/vesoft-inc/nebula-stats-exporter
https://github.com/vesoft-inc/nebula-bench
https://github.com/vesoft-inc/nebula-chaos
https://github.com/vesoft-inc/nebula-br

4. nGQLIER

4. nGQLf5m

4.1 nGQLHLR

4.1.1 Nebula GraphZifliZE (nGQL)

A/ r#8Nebula Graphff Y7 i1E SnGQL (Nebula Graph Query Language) o

f+=2nGQL

nGQL/ZNebula Graphff A INEERIES, IRRESZIVERL, THnGQLENTAFLBLEN RIKIHIRSQLERIES, HT%,

nGQLE—MNIMTHIVIIE, SFLEMFRHERMAL, KILATaES HINEEMLPMR R SR, NSLER LM, B Sissuei@il

Nebula Graph#Ifk, Nebula Graph 2.0&% BE#ikAR FHFopenCypher 9,

nGQLA M2
o XFEET
o SR LA
 SHERE
o HHELE
o SCHIIRIZER ]
* XRREEW
* SR
o XK ropenCypher QEIEMIEE (A SAFHE SR IR TETE)

T {I#IE Basketballplayer

SERTLU T #iNebula Graph/rfilfdEbasketballplayersZff, #AfE{##HANebula Graph Console, f#HIEIT -f HLITHIA,

SRR G AIHE
Nebula Graph#& i EnGQLS L PRtk it
» ISO/IEC 10646
» ISO/IEC 39075
» ISO/IEC NP 39075 (Draft)
* OpenCypher 9

TEBARACISH, EMPERET . FIESER SRS RIPRICEE 5 AR FR IR 5 (R E
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https://github.com/vesoft-inc/nebula-graph/issues
https://www.opencypher.org/resources
https://docs.nebula-graph.io/2.0/basketballplayer-2.X.ngql

nGQLAYFT = HHAI T
s
<>
[1]
{1}

g
TEIRTTRIT .
T X TEHRAT R,
AT,
EMEETLR,
FERNERT TR,
AIEEZ X,

BlAnalE REGAInGQLIATE ¢

CREATE {TAG | EDGE} {<tag_name> | <edge_type>}(<property_name> <data_type>
caol)3

[, <property_name> <data_type>

RBER

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

4.1.1 Nebula Graph#iffiEs (nGQL)

B EHT: April 15, 2021
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4.1.2 [

4.1.2 BEER
A28 Nebula GraphIi E H B F 9 — 26 [ Rk F L,

B ASOEBORE Y, (ERFESUREBISL, 1EEEE LIRSS LA T

LifERER BAR#HITIEIR

HiNebula GraphH5eRNWER TR, ANFAEBET SR MEIRHIEMINA, o hrBulEH AR S5 QIR 5 (F AR, s
FHAAL, BUHENNEST, T EAFEINERE, AT X el BRI TR,
AREgENEN

 DREEIEE I IMERERHE, N TR EERE, WM AUEEREL, fia, BRRac iy, ik IREFHO=MEN, BUEAIR— MRS
person, RIGANERMNGES, Fik, IRIEHEONENE, TROE DM ERMEHORIPRERN — A28 has , ARG OIE—MEARER NG
HRESE T, SRS /T TR R (R I T RE

o JLAIEE MRS ZE K FAF S, Nebula Graph=ZFfEih FIFEMEK TR BN, (B @ MR N RIEE AR AL, /OB AR
(write amplification) .
BIEGEREEN

TR, 18R — O IR MR R —MR%, BRI T4,

IEMAERAZRSI
MRS TS ), HERG IR FEEIERE THI0%REES, HAERIE s E I E (i msGaN # RS,

TR EARBRE R R EAIZR S, BRIEEIRGERE ISR S el 55 20,

/5 #H: March 17, 2021
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4.1.3 &R,

A (pattern) MERKICE, ZEEEIES MO, A3 %Nebula Graphy& A,

EFpi i
RA—NES AL, EEaE— DR, Gl
(a)

ARG —ANMEEIE, R T R, R o Iz

ZRXRBRN
S ROl IR WS, BRI SORRAT A Uz MR, filan
@)-0->(b)
RBDA— AR RARES A D SR — SN L, AR a fl b, SRAETA, MaFlb
XA R 5 ZCR] DU R B E R R I s, fian
(a)-[1->(b)=-[1-(c)
KRR —RAIALR N B2 (path)
HEEWNRFN RN, FREGZIN N MR RGN, WAL, Fign

(@)-[1->0=-[1-(c)

B - nGQLAHY tag 2 5-openCypher iy label f5—4EAH], fAl, EIE— tag Z G BEMEAHE,

HEECBR 1 faT st R g sz A, ST DU R s AR A, BiAl
(a:User)-[]1->(b)
R ] DR 22 MR L, BilA0

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

BHEER
RAZ E WAL, nGQLIEX MRS AR LUS IR, 77 BB = i,
e, BIERER T HON - AAEHE SRR — S EX, FSSORS afR. Bla—RamAEE:
(a {name: 'Andres", sport: 'Brazilian Ju-Jitsu'})
TEXA i AT — SRl 2

(a)-[{blocked: false}]->(b)

ibtEs
filih— L AT T TR A SR D R

- 55/408 -

i H. tag 327E X T @ Mm

4.1.3 B

1,
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IR LU LU 5 2R U e s 1A, AR KDy J51a), RTLUEE Sk, B4 @

(a)-[]-(b)

i —FE, BRIt —XNTHES AT ok, ZRTEME 2, B4 :
(a)-[r]->(b)

R ERIRE—HE, WA U, b2, fign

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

MR BRI, —Sel RAEE —RnaZe, (HRARBAVERAZ D anesa2e, W DUIVEERS () RFANEEsIT, fign :

(a)-[r:TYPEL|TYPE2]->(b)
IRi—FE, AR FRRILUE R, B4 -

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

LRI

TEEIPE AR KRR 2 260 (DU AR Y — S KIS, AR EMEMN 2D Ak fid. i

@-[20->0)

AR T3 M2, ENTRME SR L (REEN2) |, FHh T
@-0->0-01->(b)

WA DU LTS, XA AR variable- length edges , 4l
@-['3..5]>(0)

*3..5 FORB/MKE NS, IRKKENS,

AR T 4R350, 54886 H 5 RAYAE.,

IE AT LIRS R MK RS, FURE RO, filan

(a)-[*..5]->(b)

W) - AURE R, AR UHRERNE ((a)-[3..1->(b) ) BEAFEE ((a)-[*1->(b) ) »

— RN AR 8812 . nGQLAVFEHZ R AEELE, Hlan
p = (a)-[*3..5]->(b)

1A LIYEMATCHIE ) Hp i S AR

4.1.3 B

/G HT: March 23, 2021
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4.2 BiEdeny

4.2 BuEsen

4.2.1 BEALR
int

Nebula Graphffif] X#F int FIH6ANIHFRFH SRR, G2 [-9223372036854775808, 9223372036854775807], FEECTHF Atk
E-ZN

o gk, AN 123456
o U], AN ox1e240 o
o J\HERI, A0 0361100 6

double

Nebula Graphf#iff] 585 double BN EEIR B, B4 1.2, -3.0000001 , [AINFSZIERIETEGE, BlA01e2, 1.1e2. .3e4. 1.4, -1234E-10,

fRJG ¥ March 18, 2021

-57/408 - 2021 Vesoft Inc.



4.2.2 /R

4.2.2 /R

Nebula Graph{fiff] X7 bool P /REIEIAY, FIE(EN true B false o

B BT March 19, 2021
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4.2.3 FFE

4.2.3 FITE#

Nebula Graphffiff]l X7 string (1K) B fixed_string(<length>) CGEK) FHITHTERIAULIE, MEOVNG S EHE S EIRINER KN T/,

{140 "ShaquiLle 0'Neal" BY 'This is a double-quoted Literal string' o

FITeRAER

Nebula Graph3ZiE K7 BRI KT, RmEalT

¢ ERKTITH

nebula> CREATE TAG t1 (pl fixed_string(10));

nebula> CREATE TAG t2 (p2 string);

BYFH

TRPHR R AR AR T, PR SCFATsRBl, fian

o "\n\t\r\b\f"

e "\110ello world"

OpenCypher# &t

openCypher, CypherfIinGQLZ A —LE40MIX 51, AT HopenCypherf7nfill, RERFEAT S 2 NNE|=,

““'ngql # File: Literals.feature Feature: Literals

Background: Given any graph Scenario: Return a single-quoted string When executing query: """ RETURN " AS literal """ Then
the result should be, in any order: | literal | | "' | # Note: it should return single-quotes as openCypher required. And no side

effects

Cypher B3R EIZE RFEII 21585 | SHIME S, nGQLETECypher #1750

" nggl

nebula > YIELD '' AS quotel, "" AS quote2, "'" AS quote3, '"' AS quote4
S — T — e — Pocccooco +

| quotel | quote2 | quote3 | quotes4 |

fmmmmmoes fmcmmmoes Focommoes dommemaes +

\ \ \ [

S — S —— i — Pocccooco +

HJEEH: April 1, 2021
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4.2.4 HEFIm R

4.2.4 HEAFIBY E)SEEY

AR H HARIN A 2$7Y, E0HE DATE . TIME. DATETIME A1 TIMESTAMP .

TEFR AN 2SR JE MEER, Nebula Graph 2HRHENCHE SC/FH timezone_name ZHHEERIN X, FHZINEME (TIMESTAMP ZERUBISL) b plhH B A TH 57

TR (UTC) IfH, {EZE R R YN RZEHE N UTCIN [,
B o ANFEESCERIN X, TS RIN B ATE RS FIECE S HRY timezone_name S,

455 RETURN T-F1J, PR%X date() . time() Al datetime() PTLAFH ZB{ELR (9] 24 Rij i1y [ HASRA AT,

OpenCypher3& &t
° RHE. AL H. B 0. B, RERRER,
o RIZEFEEL localdatetime() Al duration() o

o REFFRI D FARF B R K,  AXSZHF YYYY-MM-DDThh:mm:ss o

DATE

DATE & HIYl, BT &N, Nebula Graph#&ZH1 R DATE HIREENIT YVYY-MM-DD , SZHRITEEZ -32768-01-01 F| 32767-12-31

TIME

TIME A &R, (HEAEEH, Nebula GraphfZR AT R TINE IIFE A hhimn:ss.ususus o SCHRFAYTE R 00:00:00.000 ] 23:59:59.999 o

DATETIME

DATETIME €% HIHAIRS A, Nebula Graph#&2= A1 R DATETIME HYAEZUA YYYY-MM-DDThh:mm:ss .ususus o SZAFAYTEIEE -32768-01-01T00:00:00.000 Z|

32767-12-31723:59:59.999

TIMESTAMP
TIMESTAMP T HHARIN Al STHRFAYTE 2 UTCIN [AIFY 1970-01-01700:00:01 | 2262-04-11T23:47:16
TINESTAMP 3B LU PR AT
o DU TRIERTE SN IZ BRI E R, 40 1615974839, 37 2021-03-17T17:53:59 o
* 1) TINESTANP HY 77 T LI IN (AT timestamp() BRIAK,
* Ji A TIMESTAMP f975 SUCLHGIN 1L, timestamp() XA now() BRAK

o KZ BRI V6 4iLint,

Gl
1. QIFRZE, FF509 datel, L7 DATE. TIME 1 DATETIME =Ffi2e%l,
nebula> CREATE TAG datel(pl date, p2 time, p3 datetime);

2.4 AR, PR testl o

nebula> INSERT VERTEX datel(pl, p2, p3) VALUES "testl":(date("2021-03-17"), time("17:53:59"), datetime("2021-03-17T17:53:59"));

3. QIERFREE, PN school , TL& TIMESTANP 287,

nebula> CREATE TAG school(name string , found_time timestamp);

- 60/408 -
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4.2.4 PSRN F2ER

4, AR, BT, FFAEMTAY "1988-03-01T08:00:00" o

# BYIEEFZTUEA, 1988-03-01T08:00: 003 Rz HYBY [E) 49573177600, ¥%#R9UTCAYIE]/573206400,
nebula> INSERT VERTEX school(name, found_time) VALUES "DUT":("DUT", 573206400);

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

5. AR, AP dut, F now() BRETERET M,
nebula> INSERT VERTEX school(name, found_time) VALUES "dut":("dut", now());
FESERT LA A WITH TEA) I B 5 SIRTIN A, a0

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

Troooooccccooood +
| d \
S S +
| 12:31:14.000 |
Troooooccccooood +

fromoossosomoo +
| x \
[ T — +
| 1984-10-12 |
fromoossosomoo +

IfE#H: April 13, 2021

- 61/408 - 2021 Vesoft Inc.



4.2.5 NULL

4.2.5 NULL

BB, A SSGON, JEEEERTLOD L, R DOREE MEE ARV UL (NOT NULL ), BT A sl a IR AR I PR E, - BRIECIRE

JEERN B E B INE,

NULLBYIZIEIS(E

AND. OR. XOR I NOT FYE{HZRAIT,

a b a AND b aORb a XOR
false false false false false
false null false null null
false true false true true
true false false true true
true null null true null
true true true true false
null false false null null
null null null null null
null true null true null
OpenCypher#& &t

Nebula Graph®', NULL#HEA#EES openCypher [, ELn] g G2k,
NULLEEERE

Nebula Graph#, NULLMIER/ER A openCypher,

NULLEE{EFIEE]

Nebula GraphH, *ANULLK#/EL R IEIEE RA A openCypher,

il
fERNOT NULL
BIEFRYE, PR player, FE7EJEME name 2 NOT NULL o
nebula> CREATE TAG player(name string NOT NULL, age int);
8 SHow A A QARZIEA), JEME name Y NOT NULL , JE M age WERIAMY NULL ,

nebula> SHOW CREATE TAG player;

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

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

i A S Kobe y &t age A LUA NULL o

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

- 62/408 -

NOT a

true

true

true

false

false

false

null

null

null

2021 Vesoft Inc.



4.2.5 NULL

{ERNOT NULLHIZBERIA(E

BIRFRZE, FR8 player , fE/EJEME age 9 NOT NULL , FFIREERIAE 18
nebula> CREATE TAG player(name string, age int NOT NULL DEFAULT 18);

i AR Kobe , S IEJE 1 name o

nebula> INSERT VERTEX player(name) VALUES "Kobe":("Kobe");
A6 55 Kobe , JEE age ERIAE 18

nebula> FETCH PROP ON player "Kobe"

L S S +
| vertices_ |
Y S S +
| ("Kobe" :player{age: 18, name: "Kobe"}) |
L S S +

/G HT: March 25, 2021
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4.2.6 51

4.2.6 5IIFR

F1% (List) 28 &5IEIm, — IR —HeENFEY, aTLLE TEEE I I (L Y 513 A T 2,

PIRHESEE (D AGEAEE (1) QEZATE, SPTELANISCES () W, TRABHIZRIET R ZN, KA LU 877,
HIFTRIZE R RS 2

T

# REIFIR(1,2,3]
nebula> RETURN [1, 2, 3] AS List;

R +
| List |
N +
|11, 2, 3] |
R +

# REFIR(1,2,3,4,5] PAIEBE THRAMNTER. JIRNME TRRM0FE, EIREIRTHEN4.
nebula> RETURN range(1,5)[3];

e +
| range(1,5)[3] |
fooooooooooooooo +
| 4 \
e +

# REFIR(1,2,3,4,5] PABTHA-207THR, FIRNRE—NTENUBTHRR-1, Bl-22EAKE_NTH, M4
nebula> RETURN range(1,5)[-2];

fimmmmmommcaossosmes +
| range(1,5)[-(2)] |
fooooooooooooccocod +
| 4 \
fimmmmmommcaossosmes +

# REFIR(1,2,3,4,5] R B TFIRATF20TR.
nebula> RETURN [n IN range(1,5) WHERE n > 2] AS a;

O +
| a \
S ——— +
| 3, 4, 5] |
O +

# TSR (1,2,3,4,5] PAIBE FRAT2H9TR, FXLETRERDIBEEHER.
nebula> RETURN [n IN range(1,5) WHERE n > 2 | n + 10] AS a;

# 195K (1,2,3,4, 5] FTTESFIMEE, AERE,
nebula> RETURN [n IN range(1,5) | n + 10] AS a;

S — +
| a |
S S S S Sy +
| [11, 12, 13, 14, 15] |
S — +

# 195IR(1,2,3,4, 5] FTTEARIHCEE, ARNFIRERRAIHRE,
nebula> RETURN tail([n IN range(1, 5) | 2 * n - 10]) AS a;

e +
| a \
foooooooooooooocoo +
| [-6, -4, -2, 0] |
e +

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

# REFIR(L,2,3]KE,
nebula> RETURN size([1,2,3]);

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

# 19515 [92,90] PHITRMGEHE, ASTEwhere FAIFPHITRAHIET.

nebula> GO FROM "player100" OVER follow WHERE follow.degree NOT IN [x IN [92, 90] | x + $$.player.age] \
YIELD follow._dst AS id, follow.degree AS degree;

R ettt Fommme e +

| id | degree |
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4.2.6 51

e S S — +
| "player101" | 95

T T Sr— +
| "player102" | 90 |
e S S — +

# IMATCHIE AN E WL RIFANTI RPN T R#TITEIRE,
nebula> MATCH p = (n:player{name:"Tim Duncan"})-[:follow]->(m) \
RETURN [n IN nodes(p) | n.age + 100] AS r;

OpenCypher# &t
* SABIRIA (flalset, map, list) ARETAEN SREGAME 1,
o RIHRHE range() BEGR Bl —PHIRAVER 57 T,

nebula> RETURN range(0,5)[0..3];
[ERROR (-7)]: SyntaxError: syntax error near "3]"

* ffopenCypher™, EIHBUFITRMIRE null, TMAENGQLH, ZBFITIRMRE] 0UT_OF_RANGE o

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

dhmm======sooosssmses +
| range(0,5)[-(12)] |
R +
| OUT_OF_RANGE |
dhmm======smoososmoes +

/G HT: March 19, 2021
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427 &85

HE (Set) BEAHIEAEL,

OpenCypher# &t

fEOpenCypher, &R~ MRS, MENGQLY, KEMTERITHIE.

4.2.7 €8

/5 #E#: March 19, 2021

- 66/408 -

2021 Vesoft Inc.



4.2.8 B

4.2.8 Wt

Bt (Map) J& 2 A#dESEA, — PusHE —HEEN (Key-Value) MEFEE, EWESH, KeyETHFHIEA, Value ] DUBEMEHEIEA, AT

DU#S map[ ' <key>'] BYF7 TEIREILG FHRY TR,

FHEEMRG
nebula> YIELD {key: 'Value', listKey: [{inner: 'Mapl'}, {inner: 'Map2'}]}
S S +
| {key:Value, ListKey: [{inner:Map1},{inner:Map2}]}
focccccccccccccoooooooooooooooosssssosssossssssoaaaaaa00000955 +
| {key: "Value", ListKey: [{inner: "Mapl"}, {inner: "Map2"}]}
S S +
OpenCypher#& &t

* EEBEIEA (Bliset, map, list) AREFFIEN MEGARYEE,

o RLFFMLGHES (map projection)

I ##r: March 19, 2021
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4.2.9 FIUEAR

4.2.9 ZRIERIR

SRR FE 2R ARSI 55 — DA,

BEERTIRE

nGQL 1.0ffCIES MUy R . (FREiB2X) © (type_name)expression , f3I4M YIELD (int)(TRUE) , 55N 1, HEMNTFAPKRCIESHHF K
i, 1RAS .

nGQL 2.0f# fopenCypherfy /5 2L T2 RI58 Hll 5 .,

RV IR
B e
toBoolean() FFFAF ERIRAION AR
toFloat() FHRE R T ER RO T B
tolnteger() FHE R B OB,
type() IR A AR 2 6 R,
bl
nebula> UNWIND [true, false, 'true', 'false', NULL] AS b RETURN toBoolean(b) AS b;
[b \
| true |
| fatse |
| tue |
| fatse |
|

nebula> RETURN toFloat(l), toFloat('1.3"), toFloat('le3'), toFloat('not a number');
Fommm e e ettt e e e e LR TS +

| toFloat(1) | toFloat("1.3") | toFloat("1e3") | toFloat("not a number") |

| "follow" |

nebula> MATCH (a:player {name: "Tim Duncan"}) WHERE toInteger(id(a)) == 100 RETURN a;
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4.2.9 FIUEAR

B¢ BT March 24, 2021
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A3 TENEEEN

431 §6TH (FA4EH)

S AEIRER B AR RIVEIR R, REETEIE, sHRFERFS, REREEER,

Nebula Graph> =778 &0 &)

(OpenCypheriffy) EESNTH], IFENHERILZ FTEHERRIZ R,

(nGQLY J&) ZAEMATLIGFHALH, IS () ke, BRlEE—DERIEER,

(nGQLY" ) AILIHEER () M2 AEMEERER, E—PERVERATUEN T— &R A,

OpenCypher# &t
EEEERT, BAEEMAOpenCypheriBHMInGQLY B, FIAIMATCH ... | 60 ... | YIELD ..., (EBHAPIFIEA, 1THERE XM,
o WIERAEE F OpenCypheriff) (MATCH. RETURN. WITHZE) | 5B HIE B S SHE T4,

o QIERAMEFINGQLY EIEA (FETCH. 60, LOOKUP ZF) , WA & EAFs ) B4 44,

EEEAIFRXNES

Plal— 1 EWH=1FERA, B, CAMK, AR—DEERME, BRE—MIHERE, CR—IEHRME, MREEHITIRED, EA—MRERITRIE, M

PMEEFRAREXN - BAWE, mHEANNERRTHITRRF.

B : openCypheri% i H5E K,

Tl
* OpenCypheri&fy]

# FHEESIEN.

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

* nGQLY & (75)

# HiREA,
nebula> SHOW TAGS; SHOW EDGES;

# BAS TR

nebula> INSERT VERTEX player(name, age) VALUES "player100":("Tim Duncan", 42); \
INSERT VERTEX player(name, age) VALUES "player101":("Tony Parker", 36); \
INSERT VERTEX player(name, age) VALUES "player102":("LaMarcus Aldridge", 33);

* nGQLY & (EIERT)

# BEMEESIES.

nebula> GO FROM "player100" OVER follow YIELD follow._dst AS id | \
GO FROM $-.id OVER serve YIELD $$.team.name AS Team, \
$A.player.name AS Player;

R — Droooooococoood +
| Team | Player

[ . S +
| Nuggets | Tony Parker |
R — Droooooococoood +

fRJG ¥ H: March 23, 2021
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432 BEXZS

Nebula GraphftiFRF—ZIEAINEE RN BE EREBA T —5RIEH,

OpenCypher#& &t
WG| —NERI A, LR, FHESRAEmH. Bl

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

F o e e +
[ v I
S +
| ("player100" :player{name: "Tim Duncan", age: 42}) |
F o e e +

ARBIFREY v bR B E R

nGQL" &

nGQLY R HE AR RATLIFIRN $<var nane>, var_name HF 5L, BFs TRIZ () MIRR, RAVFERHALT AT,

BE XA RUE S RTAAT AL, PUTAS ARG R R, AREMEH AL A P st T 2 AT B 8 SR

FRILTER EEWH N BE ER, EEEMNFEMERIESILE G2,

B - B XERRX RN,

Tl

nebula> Svar = GO FROM "player100" OVER follow YIELD follow._ dst AS id; \
GO FROM S$var.id OVER serve YIELD $$.team.name AS Team, \
$A.player.name AS Player

T — S +
| Team | Player |
fmmconmcos fromcomcccooces +
| Nuggets | Tony Parker |
T — S +

4.3.2 HEXZR

B EHT: May 20, 2021
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4335|HEM

AT LAAE WHERE F YIELD A7 HR 5 | F A sl iy e 1

B ATHRECGEM TnGQLY &,

5 A=RENE

s

$A.<tag_name>.<prop_name>

2R
$I\
tag_name

prop_nanme

B
$$.tag_name.prop_name
28
$8
tag_name

prop_nanme

5| bR
SIRBEEXMLREE
<edge_type>.<prop_name>
28
edge_type

prop_name

5| AREmLENE

BiW
FOREIARL
RIIBREE S

RENIJEHE R,

B

EZN=LbI
RIIBREE A,
NSRRI,

MZEURTE VAR,

PR T B XHSLENE, SESmEANT =M E R

28

_src
_dst
_type

_rank

Tl

B

MIRTERAA R

SAIH R

ISR, IETUS 2RI,

shfrankf(g,

# REIEIA S HIFREp layer Bname B IE(EF] B B R BT p layer fYage B M 1E
nebula> GO FROM "player100" OVER follow YIELD $7.player.name AS startName, $$.player.age AS endAge;

Sroooooccocooood S —— +
| startName | endAge
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o

| "Tim Duncan" | 33 |
T — R +

# REIAZER! fol LowHIdegreeB M (H,
nebula> GO FROM "player100" OVER follow YIELD follow.degree;

# REIAZER fol LowkiEEsA R BEYR. DAERIIMArank(E,
“ngal

nebula> GO FROM "player100" OVER follow YIELD follow._src, follow._dst, follow._type, follow._rank;
+

{roooocoooooooo S e +
| follow._src | follow._dst | follow._type | follow._rank |
T — R — I — R — +
| "player100" | "player101" | 136 |0 |
{roooocoooooooo S frooccoccoccooeo e +
| "player100" | "player102" | 136 | 0 |
A — S —— A —— R S +

4.3.3 5B

G ¥ #: March 23, 2021
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4.4 555FF

4.4 BT

4.4.1 LHERT

Nebula GraphHH LA T

(EREs L

= TR {E

+ ik

- ik

* Feik

/ [FHES

= EES

=, < TET
< T

<= INTEET
% ive

= TIFF=
IS NULL JANULL
IS NOT NULL AHNULL

PRERIRAEIVEE T2 true 5 false o

B o HEBOR RS EE A X, SEARATREENULLe T,

OpenCypher¥ &1t

Nebula Graph#, NULLME#E/ERlopenCypher R, 17 HAJRERSES, fFopenCypherH, IS [NOT] NULL j& % 5. OPTIONAL MATCH —iEZfdi,
{BEnGQL-R3ZFF OPTIONAL MATCH o

il

TIPS, KX RNE, NEZEEAHE,

B nGQLHMAHER 52 =, openCypherHHHER S =,

nebula> RETURN 'A' == 'a', toUpper('A') == toUpper('a'), toLower('A') == toLower('a');
foooocoooooo ey S +

| ("A"=="a") | (toUpper("A")==toUpper("a")) | (toLower("A")==toLower("a"))
fommmmmmmoo=x e dp==mmmmmoommmsmeosmamcmsssmnmas +

| false | true | true

foooocoooooo ey S +

nebula> RETURN '2' == 2, toInteger('2') == 2;
S —— S — +

| false | true |
S —— S — +
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nebula> RETURN 3 > 2;

nebula> WITH 4 AS one, 3 AS two \
RETURN one > two AS result;

S — +
| result |
fmmmonmes +
| true

S — +

nebula> RETURN 2 >= "2", 2 >= 2;

nebula> YIELD 2.0 < 1.9;

S +
| (2<1.9) |
E S —— +
| false |
S +

nebula> YIELD 0.11 <= 0.11;

NN +
| (0.11<=0.11) |
$oscoomcocoscos +
| true

N +

nebula> VIELD 1 != '1";

IS [NOT] NULL

nebula> RETURN null IS NULL AS valuel, null == null AS value2, null != null AS value3;

fromoossoo P — S +
| valuel | value2 | value3

R e e atatat +
| true | __NULL
fromoossoo [P

nebula> RETURN length(NULL), size(NULL), count(NULL), NULL IS NULL, NULL IS NOT NULL, sin(NULL), NULL + NULL, [1, NULL] IS NULL;

[ L SRR —— +

L R S SRR 2 S — E S +

nebula> WITH {name: null} AS map \
RETURN map.name IS NOT NULL

S S S S Sy +
| map.name IS NOT NULL

e +
| false |
S S S S Sy +

nebula> WITH {name: 'Mats', name2: 'Pontus'} AS mapl, \
{name: null} AS map2, {notName: 0, notName2: null } AS map3 \
RETURN mapl.name IS NULL, map2.name IS NOT NULL, map3.name IS NULL

R S S S +
| mapl.name IS NULL | map2.name IS NOT NULL | map3.name IS NULL |
Fomm e R e e LT S LT PR +
| false | false | true

R S S S +
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4.4.1 HBAF

nebula> MATCH (n:player) \
RETURN n.age IS NULL, n.name IS NOT NULL, n.empty IS NULL;

+. e L L L L T e LT +
| n.age IS NULL | n.name IS NOT NULL | n.empty IS NULL |
$oscoocomcocas . e +
| false | true | true |
+. e L LT T S e L e +
| false | true | true |
. . e +
| false | true | true |
+ + -

/5 HE#: March 24, 2021
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4.4.2 TIREF

Nebula Graph#A/REFA T,

e B
AND B
OR beiking
NOT Bk
XOR IZHR R

T LUBRIEESR, HS s,

TFHA WL FBHEEE, 1§2 INULL,

AEFRE R

fENebula Graph 2.0, JEORFARERHONAI/RIE,

4.4.2 fH/RFF

/5 HEH: March 24, 2021
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4.4.3 EERF

nGQLSCRHEMEER () F2 A &igdaik,

openCypher3& &1t

EEAFOUEH TnGQLY &,

EE
nGQLAHISQLZ [ —F E X il F & A T
e {ESQLHY, FEIAZIREIEE BRI,

e EnGQLHY, FEIZE EMshellRVEERT (|) KV,

il

nebula> GO FROM "player100" OVER follow \
YIELD follow._dst AS dstid, $$.player.name AS Name | \
GO FROM $-.dstid OVER follow;

SERTLUE A vIELD XA IATRZLREIVEE R, WIRAEA view , BRGREIEFRAID,

TERAAHE VIED FAIHON TR AR EISE R E 4, T REEEEMAMER ST §-, BIATREIHRY §- dstid o

4.4.3 EHEFF

/5 HEH: March 24, 2021
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4.4.4 5| H%F

4.4.4 5| FAFT

nGQLAZMS FIFFRZIR WHERE 1 VIELD F-AJFHEME, B35 & &2 W BT Z AR 4 A R

openCypher¥ &t

IR OGEA TnGQLY &,

5|5

5I%F B

$n SIS, BZERES NG HEE.

$$ SIHHEMR. BZELES NI HENE.

S SIME B E B AR HES R, ESELES WEET.
il

# R[EEEE A B B B9,
nebula> GO FROM "player100" OVER follow YIELD $7.player.name AS SrcAge, $$.player.age AS DestAge;

ST T —— +
| SrcAge | DestAge |
T ——— T — +
| 42 | 36 |
ST T —— +
| 42 | 41 |
T ——— T — +

# iR[E]p layer100:&FEHIp Layer 9B FFFIEIBA
nebula> GO FROM "player100" OVER follow \
VIELD follow._dst AS id | \
GO FROM $-.id OVER serve \
YIELD $7.player.name AS Player, $$.team.name AS Team;

S frocccoocoooo +
| Player | Team |
T S +
| "Tony Parker" | "Spurs" |
S frocccoocoooo +
| "Tony Parker" | "Hornets" |
T S +
| "Manu Ginobili" | "Spurs" |
S frocccoocoooo +

/G ¥ March 24, 2021
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N3

4.4.5

i
op
B

AT

445 £5CEF
EBHZMERE, AU SS5EAF, ©2FE UNION .  UNION ALL . INTERSECT A1 MINUS o

AR EBREFIEESAR, R PInGQLIEATHEZ MESZHSY, Nebula GraphZWERIGHATHE, BRI SIRENF,

openCypher &g

BIBEAFGER TnGQLY .

UNION. UNION DISTINCT. UNION ALL

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

 SEBTF UNION DISTINCT (BR{HZEE UNION ) REIFNMESAMNBIHE, FUEELNITER,

o SBEFF UNION ALL JR[EIPMEAAMBIYFFE, ©&HE 5 T,

o left Al right R FHRIZCRIVSIRIBUES A, ARFEHABIRZER, 1ES W2R i,
T

# REHNERERNHE, FASEENTEH.
nebula> GO FROM "player102" OVER follow \
UNION \
GO FROM "player100" OVER follow;

# REBNEWERNHE, ATELNTEHR.
nebula> GO FROM "player102" OVER follow \
UNION ALL \
GO FROM "player100" OVER follow;

# UNIONtBRIAROVIELDIB A —E (A, ZENSKRES—{THREY], SHBERNFREE,
nebula> GO FROM "player102" OVER follow \
YIELD follow._dst AS id, follow.degree AS Degree, $S$.player.age AS Age \
UNION /* DISTINCT */ \
GO FROM "player100" OVER follow \
VIELD follow._dst AS id, follow.degree AS Degree, $$.player.age AS Age;

R ittt e Fomme +
| id | Degree | Age |
{rosossoscaosoo S SO +
| "player101" | 75 | 36 |
R ittt e Fomme +
| "player101" | 96 | 36 |
{rosossoscaosoo S SO +
| "player102" | 90 | 33 |
R ittt e Fomme +
INTERSECT

<left> INTERSECT <right>
* SBELT INTERSECT 3R IR G ARIBIY IR,

e Lleft Fl right ATA AR RCREITIFIRAEZE, ANRFR RIS, 15 WAL,

fl
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nebula> GO FROM "player102" OVER follow \
VIELD follow._dst AS id, follow.degree AS Degree, $S$.player.age AS Age \
INTERSECT \
GO FROM "player100" OVER follow \
VIELD follow. dst AS id, follow.degree AS Degree, $S.player.age AS Age;
Empty set (time spent 2990/3511 us)

MINUS
<left> MINUS <right>
IBELT uINuS SREIPMESANIBIYZE S, HIA-B, IEEE left Ml right (I, A-B FORTEEEAY, HENEEEBHIIILHE,
=l

nebula> GO FROM "player100" OVER follow \
MINUS \
GO FROM "player102" OVER follow;

nebula> GO FROM "player102" OVER follow \
MINUS \
GO FROM "player100" OVER follow;
Empty set (time spent 2243/3259 us)

BIEEFNEETNER

UEM U EEABRANEETT () &, EETNESEHE. HI4060 FROM 1 UNION GO FROM 2 | GO FROM 3 FH4TF G0 FROM 1 UNION (GO FROM 2 | GO FROM 3)

il

nebula> GO FROM "player102" OVER follow \
YIELD follow._dst AS play_dst \
UNION \
GO FROM "team200" OVER serve REVERSELY \
YIELD serve._dst AS play_dst \
| GO FROM $-.play_dst OVER follow YIELD follow._dst AS play_dst;

nebula>|GO FROM "player102" OVER follow YIELD follow._dst AS play_dst| \
UNION \

GO FROM "team200" OVER serve REVERSELY YIELD serve._dst AS play_dst \
| GO FROM $-.play_dst OVER follow YIELD follow._dst AS play_dst;

SEWRICHUTLNENRIER), RSHITEAERT UNTON 1515,
RG] DUE S TR RS e, BN

nebula> (GO FROM "player102" OVER follow \
YIELD follow._dst AS play_dst \
UNION \
GO FROM "team200" OVER serve REVERSELY \
YIELD serve._dst AS play_dst) \
| GO FROM $-.play_dst OVER follow YIELD follow._dst AS play_dst;

A, EIGSTIER D ST, BISEHAT UNTON #1F, FRIFESIRES S EETTIT F—D ffE,
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4.4.5 LEBHRA

B¢ BT March 24, 2021
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4.4.6 FAFHRBRELY

4.4.6 FRIBTER

Nebula Graph=ZFHEH FAF SR TIER, #5R, PRELERE, SRIGSEMFNT,

Eq Bl

+ HERETAT

CONTAINS TEFAFERIP TR,
(NOT) IN FAF A TERHEME,
(NOT) STARTS WITH TEF A H T KB T PERC,
(NOT) ENDS WITH TEFAF RS BT VAT,
IENIZEAR 5 R FA A PCRE 74 HRo

B o A TSR EPEACAR X 7 RN

il

nebula> RETURN 'a' + 'b';

Fommm e +
| (a+h) |
T +
| "ab" |
Fommm e +
nebula> UNWIND 'a' AS a UNWIND 'b' AS b RETURN a + b;
T +
| (atb) |
Fommm e +
[ "ab" |
T +
CONTAINS

CONTAINS ZERIFB I /EA A ER TIT ER2E,

nebula> MATCH (s:player)-[e:serve]->(t:team) WHERE id(s) == "player101" \
AND t.name CONTAINS "ets" RETURN s.name, e.start_year, e.end_year, t.name;

S frocccoocoosoooo dhocccccomoao S +
| s.name | e.start_year | e.end_year | t.name

| S —— N ——— R T — +
| "Tony Parker" | 2018 | 2019 | "Hornets"
S frocccoocoosoooo dhocccccomoao S +

nebula> GO FROM "player101" OVER serve WHERE (STRING)serve.start_year CONTAINS "19" AND \
$A.player.name CONTAINS "ny" \
VIELD $A.player.name, serve.start_year, serve.end_year, $$.team.name;

e . e fpmocoomcoooscos +
| $7.player.name | serve.start_year | serve.end_year | $$.team.name |
T — | — R N ——_ +
| "Tony Parker" | 1999 | 2018 | "Spurs"

e N e fpmoconmcoooscos +

nebula> GO FROM "player101" OVER serve WHERE !(S$$.team.name CONTAINS "ets") \
YIELD $7.player.name, serve.start_year, serve.end_year, $$.team.name;

N . e fmoconmsoooscos +

| $7.player.name | serve.start_year | serve.end_year | $$.team.name |

T — | — R N ——_ +

| "Tony Parker" | 1999 | 2018 | "Spurs"

N I e fmoconmsoooscos +
(NoT) IN

nebula> RETURN 1 IN [1,2,3], "Yao" NOT IN ["Yi", "Tim", "Kobe"], NULL in ["Yi", "Tim", "Kobe"]

fosoossocononssoo T +- +
| (1IN [1,2,3]) | ("Vao" NOT IN ["Vi","Tim","Kobe"]) | (NULL IN ["Vi","Tim","Kobe"]) |
Fommm e R e e LT +- +
| true | true | false

fosoossocononssoo T +- +
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4.4.6 FAFHRBRELY

(NOT) STARTS WITH

nebula> RETURN 'apple' STARTS WITH 'app', 'apple' STARTS WITH 'a', 'apple' STARTS WITH toUpper('a')
B T e +.

7777777 +
| ("apple" STARTS WITH "app") | ("apple" STARTS WITH "a") | ("apple" STARTS WITH toUpper("a"))
fosccccosooooosoooooosoosoooes e fhmcccccccoooooooooooooooosoooooossses +
| true | true | false

Y S e S S +

nebula> RETURN 'apple' STARTS WITH 'b','apple' NOT STARTS WITH 'app'

| S S S S S +
| ("apple" STARTS WITH "b") | ("apple" NOT STARTS WITH "app") |
S s S +
| false | false

S S S S +

(NOT) ENDS WITH

nebula> RETURN 'apple' ENDS WITH 'app', 'apple' ENDS WITH 'e', 'apple' ENDS WITH 'E', 'apple' ENDS WITH 'b'

+ . -
| ("apple" ENDS WITH "app") | ("apple" ENDS WITH "e") | ("apple" ENDS WITH "E") | ("apple" ENDS WITH "b")
N NN —— N N S +
| false | true | false | false |
L S S — S — e S —— S +

IEMFREL

BEHA © YAi{lopenCypheriffy (MATCH. WITHZE) SCRAIEMIZEAT, nGQLY FEIBA) (FETCH. 60. LOOKUP &) A SCRFIENIZIAT,
Nebula Graph S FHIENZSAH T8, IENZESANIERRM K E std: regex , ATLUHIETL =~ '<regexp>' METIEMIZGAXPCEIEL, Bl40 -

nebula> RETURN "384748.39"

"Wd+(\\.\\d{2})?";

S S +
| (384748.39=~\d+(\.\d{2})?) |
Fom e m +
| true |
S S +

Somoonoonnconooss +
| v.name |
e +
| "Tony Parker" |
Somoonoonnconooss +

B BT March 23, 2021
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4.4.7 MNFBRFF

4.4.7 5)FREERT

Nebula Graph3ZH#Ei4# (List) BAFETIEH, SHIGSREAT,

s B
+ HERII,
IN TLREBFETHIRT,
[l TR T AMRERF TS R AP ITTR,
il
nebula> VIELD [1,2,3,4,5]+[6,7] AS myList;
| myList |
|23, 4561 |

Doncontonoonnton0os +
| size([NULL,1,2]) |
L +
|3 \
Doncontonoonnton0os +

R e L +
| (NULL IN [NULL,1]) |
S +
| true |
R e L +

nebula> WITH [2, 3, 4, 5] AS numberlist \
UNWIND numberlist AS number \
WITH number \
WHERE number IN [2, 3, 8] \
RETURN number;

fmmmonmes +
| number |
T +
|2 \
fmmmonmes +
|3 \
T —— +

fRJG#H: March 23, 2021
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4.4.8 TETFHAILLR

nGQLZHEAFIESLP M EHEHRSIAT T (F—1THSSEAF RS

- (%0

1 NOT

AND
OR. XOR

= (e

ARFGENH AR SERAERTF, BRERMNERGET, RAWMEREROSN WNGRLEER)

IBRFRSER BTN, 2R XETosENF, LR S,

il

nebula> RETURN 2+3*5;

openCypher¥ &t

fEopenCyphert, HWRER(FAILUERIER, BlMTx <y < 2z M T x <y AD y <=z,

EnGQLHY, x <y <= zFMT (x <y) <=z, (x <y) WERE—MI/RME, FRAA/REM 2 L, REEEIUZ WL

4.4.8 IBRAFLIEHN

B EHT: March 23, 2021
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4.5.1 PIBREAEE

4.5.1 REHZmE

Nebula Graph>ZHiDUT E R R
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B

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, double y)
double pow(double x, double y)
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)

collect()
avg()
count()
max()
min()
std()
sum()

bit and()
bit_or()

bit xor()

B

R BRI E

R ENF Bl ST )RR
R EIRTF ol F i VL
R B XTI REAE,  ATSRRIAAFAE A E), TR [E] # OB B AL,
RN AR,

R BRI  HR

REEA =M (B xAly) RbaK,
RE$x N y$HIfE,

R[EI$e ~x$IHE,

IR[EI$2 ~x$HIH,

IR [EILLE R e T EEX TR EL
AR L2 B R 4L

IR BT O XA ATHL,

R EIR %A

R EIR Y R IE A,

R EIRA AL

R BRI ARG

R EI I IE G,

IR EI R IEYME,
IRE[0,1) BB ik

SR[E] [min, max) PIAS—REAL3 20 B4,
SERIUAE A—NSH, RS EHIEN nax , BEI min BRI M 0,
WRIEMEASRL, WSR3 20 intyE A FEHLE [,

JRME] [min, max) PR —NBEHLE AN EERL,
SERIUAE A—NBH, S EEHIEN max , BEAS min BRI 0
WRIEAMEASEL, N 2 NS HI6 467 int i FE A BE LK ],

SRR A (AT — 1 &,
BEAEIE S GRS S
R,
SEAEIE S (N SUNIEH

RS TRME
RIS EL AR,

R [EIZEEIHL,

BAMFANDIRIE,
BNFORERAE,

BAHXORIELE,
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4.5.1 NIBREAEE

B B

int size() R SR W TSR

int range(int start, int end, int step) JK[6] [start,end] FRHEE D KIELRTIFIFR, HK step BRIANL,
int sign(double x) ERExYETR S,

WMSxJ 0, WHERE o0,
WSRO IR, WERE] -1,
AIRCHIERL, WERE 1,

double e() IR H SR R Ke (2.718281828459045)
double pi() IREECEE T (3.141592653589793) .
double radians() P EEEAONINE,  radians(180) MK [H 3.141592653589793 o

BEH AR SEC L, R A SRR AR E X,

/e E#T: April 14, 2021
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4.5.2 PNIB TR A

4.5.2 NBEFRT B
Nebula Graph 2L T P& T BB
BiMH @ AISQL—#F, nGQLWYFERFEKST] ((7iE) M 1Fis, HECIESIFRERL IZM o 4RI,

FREL B

int strcasecmp(string a, string b)

FEBNA TR (RXVNE) o Ha=bif, iE[H0, Ha>bjE, ;REKTOE, Ha<blf,
IR ENTORTEL,

string lower(string a) REVNETE AT
string toLower(string a) 1 Lower () HHF,
string upper(string a) REKETE A FRF S,
string toUpper(string a) A1 upper () FHFH,
int length(string a) DUFATNANL, SRIBIGE TR RN,
string trim(string a) TR 455 ER SR BT R R 224
string ltrim(string a) TR 4 B Sk A 2
THIBR 15 R R I 2245

string rtrim(string a)

string left(string a, int count)

IR FAFERAEM count DNFAFHRINT T F1F . AR count L T4 HralV (R, WK F4F Hra,

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

c)
list split(string a, string b)
string toString()

int hash()

REIFAFERA M count DNFARFHNY T F4FH . AR count L F4F HhaliV R, LKA F4F Hia,

{EFAFHalEMBATE Letters FAFH, FFiRME] size KR TR,

TEFAFERal AR letters FAFER, FRIRIE size KIERIFHF o

T a1 pos TT4a (LK pos (AT T , FEHAMAY count DTHF, HAGHTHY
TR,

H1 substr () FHIA,

TR AP Ef

FFFAF a7 b BN 71T e,

TETFFIFERDALIR Y T A a, SR — P ERFESI,
FHE R BRSO T HR 2,
RIUEER RV (E,

VL WIRBEC NLL, R R ES SURARE Y,

-91/408 - 2021 Vesoft Inc.



substr ()Fllsubstring () B3R E]5EA
© FRIERE (BZiE) M o FFA,
* AR pos 90, TER[EIREDMFLF R,
* WER pos KT IRAFAFRG], NLREIZEFRFE,
* BR pos SR HAKK, NIX[H] BAD_DATA
* ANREWE count , R pos (L EFFARENF A HRR I TFHF o
* IR count O, MIR[EIZEFHAFH,
o R NULL PRI SR A B 1R,
OpenCypher3 7t :

* ffopenCypherH, AIRFRFH a Jynull, 2IRME null,

* fEopenCypher ', 415 pos 0, In openCypher, if pos is 0, 23R [E ME—DFIF A,

* ffopenCypher ', 15 pos 8% count A null BRFUEERL, SHIBIEIR,

count NFEFFIYTFFIFH#

4.5.2 NEFTFHE

I ##r: March 29, 2021
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https://github.com/vesoft-inc/nebula-graph/issues/878

4.5.3 NiE H M Rl R

4.5.3 A& B HEARY 8] &R

Nebula GraphZHRFEUT NiE H IR B %L

B B

int now() AR 2 AR GU ] 2 RTIN DX A Al

date date() HE L ATRGURE S w H ] (UTCINED

time time() HHE L ATRGUR I S wiH (UTCHED
datetime datetime() HRE 1 AT R GUR a4 1 H RO (UTCINTAD o

date() . time() I datetime() FREXER T1& AZHEARBCY Hi RISk H A, T2 stringMimapEBI sS4,

openCypher¥ &t
* fEopenCypherH, NRIFEHHZIZM,

* EnGQLHY, INFFEHEIRD, ZMEE RN 000,

il
> RETURN now(), date(), time(), datetime();
femmmmmmmmmss T — S N S —— +
| now() | date() | time() | datetime()
Srocoocoonoood N roomooooconoood N +
| 1611907165 | 2021-01-29 | 07:59:22.000 | 2021-01-29T07:59:22.000 |
femmmmmmmmmss . S N S —— +
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4.5.4 SchemaPx%

4.5.4 Schemaxi#¥

Nebula Graph#LL T Schemafi#,

BRiEL B

id(vertex) IR [ERID, RSB RID AR — 5,
list tags(vertex) IR [E] R ARRES

list labels(vertex) R [E] AR,

map properties(vertex or edge) e SUD S EIREN L

string type(edge) R[EARAZE,

vertex startNode(path) IR — S8 — SRR PR [ & kA s D,
string endNode(path) ) G SUL e St EE5) BEAEIEAN ST 1D
int rank(edge) R aA I rank,

il

nebula> MATCH (a:player) WHERE id(a) == "player100" \
RETURN tags(a), labels(a), properties(a);

| R ——— S S S S +
| tags(a) | Llabels(a) | properties(a)
S S — S S +
| ["player"] | ["player"] | {age: 42, name
| R ——— S S S S +

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

R R +
| type(r) | rank(r) |
i [ — +
| "serve" | 0

R R +

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

S S S S S - -t
| startNode(p) | endNode(p) |
S S S S +
| ("player100" :player{age: 42, name: "Tim Duncan"}) | ("team204" :team{name: "Spurs"})

S S S S S - -t

fRJG ¥ #H: March 24, 2021
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4.5.5 CASEZXR

4.5.5 CASERX{

CASE A SR IEnGQLE WIBEAIAER, & FHT VIELD AT RETURN TAJH, FlopenCypher—#f, nGQLIZELFFI Y casE KA ©
HALE AR,

CASE ZEAR BTN E S:F, HHAE B — D EAFIHE IR EUG 8226, AEREIZER, AR RATMIZAE, FHmad eLse AR ISR, REE
ELSE T H AN R AT 55, TR [E] NULL o

TEIARSHRBIE,

e T S S M S SN SN SEEE S M S G M S S M e e M S S S e

- -~
”

7
/
/ Tag: player \
VID: “player102” \
Properties:
* name: “LaMarcus
Edge type: follow Aldridge”
Property: .
* degree: 75

—

Edge type: follow
age: 33 Property:
» degree: 90

Edge type: follow
Tag: player Property: Tag: player
VID: “player101” * degree: 85 VID: “player100”
Properties: Properties:
* name: “Tony * npame: “Tim
Parker” Duncan”
*  age:36 * age:42

Edge type: serve Edge type: serve
Property: Property:

* start_year: 1999 * start_year: 1997
* end_year: 2018 = end_year: 2016

Tag: team Tag: team

VID: “team201” VID: “team200”
Properties: Properties:

* name: “Nuggets” * name: “Warriors”

-
—

N Graph space: nba

My s s s S SEEE SIS SIS SEEE BEEE SEEE SEEE BEEE SEEE  SEEE SENN SESE SEEE SEam S Smae S e

CASE <comparer>
WHEN <value> THEN <result>
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[WHEN ...]
[ELSE <default>]
END

I L ASE FANX —E EH enp 5%,

28

comparer
value
result

default

=l

=l

nebula> RETURN \
CASE 243 \
WHEN 4 THEN 0 \
WHEN 5 THEN 1 \

ELSE -1\
END \
AS result;
R +
| result |
Srmmmmmnos +
|1 \
R +

B

HIT5: value #EATHLARY EEE HRUFRIE A,

1 comparer HEATLLHR, ANIRPERT, WL HSlT
AN value PEFE comparer , JUIX[EITZ result o

AN GAFIERE, WEEENZ default o

nebula> GO FROM "player100" OVER follow \
YIELD $$.player.name AS Name, \

CASE $$.player.age > 35 \
WHEN true THEN "Yes" \
WHEN false THEN "No" \

ELSE "Nah" \

END \

AS Age_above_35;
S frocccoccoosaseo +
| Name | Age_above_35 |

_____ +

|
¥

| "LaMarcus Aldridge" | "No"
+

CASE

WHEN <condition> THEN <result>
[WHEN ...]

[ELSE <default>]

END

28
condition
result

default

B
AIERZEMT condition Htrue, FoRiEIZElT,
condition Atrue, MEREILL result o

BIRBEE ST, WBR[EZ default o
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4.5.5 CASEZRER

nebula> VIELD \
CASE WHEN 4 > 5 THEN 0 \
WHEN 3+4==T THEN 1 \

ELSE 2\
END \
AS result;
Smommmmes +
| result |
fmmmmmoes +
[1 \
Smommmmes +

nebula> MATCH (v:player) WHERE v.age > 30 \
RETURN v.name AS Name, \
CASE \
WHEN v.name STARTS WITH "T" THEN "Yes" \
ELSE "No" \
END \
AS Starts_with_T;

R AR XA
N TR R ARE A, ERETRENNESR, B TR

nebula> GO FROM "player100" OVER follow \
YIELD $$.player.name AS Name, $$.player.age AS Age, \
CASE $$.player.age \
WHEN $$.player.age > 35 THEN "Yes" \

ELSE "No" \

END \

AS Age_above_35;
[ A frocccoosooosoos +
| Name | Age | Age_above_35
NN A frocooomoconooad +
| "Tony Parker" | 36 | "No"

R et R ettt +
| "LaMarcus Aldridge" | 33 | "No"
NN A frocooomoconooad +

RO S BRI KT IS ves . EREBRMMAR, FH N6 HHIIALZE No o

ORI T RSN CASE TR,  FLROWGRIZ $5.player.age F1 $$.player.age > 35, 44k H36HT
* $S.player.age U{EY 36, BIEZEAint,
* $S.player.age > 35 FUMEN true , ZXHEIER Nboolean,

IXRRUEIAEIR LS, AR sert, EIHEE No o

B EHT: March 23, 2021
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4.5.6 5 FREKE

Nebula Graph=Z#iLUF5IZ (List) B

B LW

keys(expr) RE DI, SEFR BRI AR, s R AR,
labels(vertex) R[E] HAIFREES

nodes(path) IR [l R AR

range(start, end [, step]) JR[E] [start,end] JEEINEIES KWFIR, BINTK step I,
relationships(path) R [T RIS R,

reverse(list) IR IEA 2 RS IR .

tail(list) R E 5 — DM ITRIHT I .

head(list) REFIRATE— TR,

last(list) KA FRA R fG— P TE R

coalesce(list) R[S F P E— A IEAEIEER,

reduce() 152 Wreduce#,

B ARBEC NLL, R HEEE SURAE Y,

Tl

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

S S S S Sy S S R —— T Mhoccooooccocooos +
| reverse(ids) | tail(ids) | head(ids) | last(ids) | coalesce(ids)
frosoosoocoosoosoocoosoescocoo s s s o S S dromoossoscao frocccoosooso froccoocoococoomo +
| [487, 521, "abc", 4923, __NULL__] | [4923, "abc", 521, 487] | _NULL__ | 487 | 4923
S S S S Sy S S R —— T Mhoccooooccocooos +

nebula> MATCH (a:player)-[r]->() \
WHERE id(a) == "player100" \
RETURN Labels(a), keys(r);

fooooooooooo e +
| labels(a) | keys(r)

frommmmmmsmsms S +
| "player] | ["degree"] |
fooooooooooo e +
| ["player"] | ["degree"]

frommmmmmsmsms S +
| ["player"] | ["end_year", "start_year"]
fooooooooooo e +

nebula> MATCH p = (a:player)-[]->(b)-[]->(c:team) \
WHERE a.name == "Tim Duncan" AND c.name == "Spurs" \
RETURN nodes(p);

s

4.5.6 FIFREE

) EHT: March 24, 2021
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4.5.7 counts

4.5.7 countiiZk
count () BRI LUHEHE E B S T4
* (nGQLY ) KA LARIHE A count() A1 GROUP BY X5 E MIVMELIA T4 AN 4L, P vIELD iR [mIZ5 R,

* (openCypher/s ) SERILUEER count() AHEEMMEFITIEL, FEHHEF RETURN JRIMISE R, FHEZHEF GRoUP BY o

EiE
count({expr | *})
* count(*)iR[EE1T4 (EFENULL) .
* count(expr)ik [alii /& FX AT IEZ2E AT 2 5L
* count() fl size() BRI,
il

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

S —— S —— occooooccoocoocooed +
| COUNT(b) | COUNT(*) | COUNT(distinct b) |
T —  S—— R —— +
| 4 |5 2 |
foooooooooohoococooooo occooooccoocoocooed +

# &[Elplayer101 followtA, MUK follow playerl01fIA, BN EZEM,
nebula> GO FROM "player101" OVER follow BIDIRECT \

YIELD $$.player.name AS Name \

| GROUP BY $-.Name YIELD $-.Name, count(*);

dimommmommcmossosmcaoss e +
| COUNT(*) |
S —— +
|1 |
e +
| 2 |
S —— +
| 2 |
e +
|1 |
S —— +
|1 |
e +
|1 |
S —— +

RRBIRR RIS R A
° §-.Name © EWLRABHINE,
° COUNT(*) W44 BRI AEL
DK BB E basketballplayer FRVH B 894,  coUNT(*) BIHRERT: 2 RoRIZATHY AR player1ol S& HAH follow I 3% R,

# HiE— | I BIREPNER DB R,
nebula> LOOKUP ON player \
VIELD player.age As playerage \
| GROUP BY $-.playerage \
VIELD $-.playerage as age, count(*) AS number \
| ORDER BY number DESC, age DESC;

O frmmconces +
| age | number |
S I +
| 34 |4

O {rmmconces +
[33 |4 \
Dromooo T +
[30 |4 \
R {rmmconces +
[29 |4 \
S I +
[38 [3 \
R {rmmconces +
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4.5.7 counts

# HEZ D ST BIEEPNER D HIER.

nebula> MATCH (n:player) \
RETURN n.age as age, count(*) as number \
ORDER BY number DESC, age DESC;

E— froosoooos +

| age | number |

# #E3tTim Duncan X BXB9E.

nebula> MATCH (v:player{name:"Tim Duncan"}) -- (v2) \
RETURN count(DISTINCT v2);

+--

# ZBKEI, FitTin Duncan XEXAVILE, BEIRS] (REEMNEE) .
nebula> MATCH (n:player {name : "Tim Duncan"})-[]->(friend:player)-[]->(fof:player) \
RETURN count(fof), count(DISTINCT fof);

+-- e —
| COUNT(fof) | COUNT(distinct fof) |
R — R R — +
| 4 3 |
T e S ey +

B R April 13, 2021
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4.5.8 collectPa%t

4.5.8 collectEi#K
collect() BEBOREI—MTEFAR ML RNWFNR, ZHEATLUFZ IR EEHIE—NHIER, SIBIERR A,

collect() B—PMREEEL, FEMISQLH GROUP BY ,

il

nebula> UNWIND [1, 2, 1] AS a \
RETURN a;
Ea——
[a]
ot
[1]
pa——
[2]
ot
[1]

e

nebula> UNWIND [1, 2, 1] AS a \
RETURN collect(a);

nebula> UNWIND [1, 2, 1] AS a \
RETURN a, collect(a), size(collect(a));

C T R S +
| a | COLLECT(a) | size(COLLECT(a))

T - S +
2] [ |1 |
C T R S +
il |2 |
T - S +

# BEFHE, PREEHITEON3, AERERELITIRR.
nebula> UNWIND ["c", "b", "a", "d" ] AS p \

WITH p AS q \

ORDER BY q DESC LIMIT 3\

RETURN collect(q);

{romoossoscoosoosoo +
| COLLECT(q) |
R +
| [, e, '] |
{romoossoscoosoosoo +

nebula> WITH [1, 1, 2, 2] AS coll \
UNWIND coll AS x \
WITH DISTINCT x \
RETURN collect(x) AS ss;

SR +
['ss |
e +
[ 11, 2] |
SR +

nebula> MATCH (n:player) \
RETURN collect(n.age);

+--

| 32, 32, 34, 29, 41, 40, 33, 25, 40, 37, ...

# BT FRREM .
nebula> MATCH (n:player) \
RETURN n.age AS age, collect(n.name);

o
| age | collect(n.name)

R e +
| 24 | ["Giannis Antetokounmpo"]

C— S S S +
| 20 | ["Luka Doncic"]

| 25 | ["Joel Embiid", "Kyle Anderson"]
Cp O O S S S +

)G H#T: March 24, 2021
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4.5.9 reducef¥

4.5.9 reduce K

reduce() FFZSEB NN FHNIEHICERE, RSB I ST RE2m, REmRRIEELSR, ZRERRELA TS ETWENTEe, e 158
FFZERATF AR MR YA REN, PSR EZMAR T, DB T E%ES (WLispMScala) #iyfoldsireduce ik,

openCypher &t

fEopenCypherd, reduce() BEI%E E Lo nGQLAEF T Cypher/5 s8I reduce() B%K,

B/E

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

2R BE

accumulator 13 P52 N R AF 2R INEE R,

initial 4 accumulator $REEHIAR(ERI AN EE,

variable NANFRGI AR, REMASIER PRI IR,

list LES PlE=3uea

expression ZFRFR IR AP TTRIBIT K, FHREERBEINZE accunulator o

Vil R EHERZERIRI TR ISR, DURFEAAITIE X,

Tl
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4.5.9 reduceii%t

nebula> RETURN reduce(totalNum = 10, n IN range(1, 3) | totalNum + n) AS r
Pa—
[rl
oot
[ 16 |
Pa——

nebula> RETURN reduce(totalNum = -4 * 5, n IN [1, 2] | totalNum + n * 2) AS r

E— +
[r |
E +
| -14 |
E—— +

nebula> MATCH p = (n:player{name:"LeBron James"})<-[:follow]-(m) \
RETURN nodes(p)[0].age AS srcl, nodes(p)[1].age AS dst2, \
reduce(totalAge = 100, n IN nodes(p) | totalAge + n.age) AS sum;

frooocoo hocoooa froccoo +
| srcl | dst2 | sum |
oo oo S +
|34 |31 |165]|
frooocoo hocoooa froccoo +
|34 |29 | 163 ]
oo oo S +
|34 |33 |167|
frooocoo hocoooa froccoo +
|34 |26 | 160 |
oo oo S +
|34 |34 |168]|
frooocoo hocoooa froccoo +
|34 |31 |17 |
oo oo S +

nebula> LOOKUP ON player WHERE player.name == "Tony Parker" \
| GO FROM $-.VertexID over follow \
WHERE follow.degree != reduce(totalNum = 5, n IN range(1, 3) | $$.player.age + totalNum + n) \
VIELD $$.player.name AS id, $$.player.age AS age, follow.degree AS degree;
+

Srmmommmeermeemmeemme o P +
| id | age | degree |
T S S SO I +
| "Tim Duncan” | 42 | 95
- A R +
| "LaMarcus Aldridge" | 33 | 90
T S S SO I +
| "Manu GinobiLi" | 41 |95
- A R +

G ¥ March 24, 2021
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4.5.10 hashE#k

hash() BIEOREIZEINIE T E, HBBATLUBEEE. S0, FIR, M/R1E. NULLSARE, B8RRI R IX L,
hash() BRECR FHMurmurHash253%, fi7 (seed) 9 0xc70f6907UL o AT LATE Murmurtahs2.h I HIRIAD,

Bi © TERLOZAmIEI T, RARMHEIBIERRLAE1/10, ARG SRHEI R %,

1EJavarh A A A0 ¢

MurmurHash2.hash64("to_be_hashed".getBytes(),"to_be_hashed".getBytes(). length, 0xc70f6907)

FAsERARE

4.5.10 hash@i%t

nGQL 1.0 FAFHRZEAIRYVID, —Fii RVALER ST U2 Fhash BRI T AT BIVIG T {E, A5 IFZERENVID, HnGQL 2.0FIN S T4

ERRIERCETIIVID, AT A E AR B VID,

HERFHIREE

nebula> VIELD hash(-123);

HEFHHRNEEE

nebula> YIELD hash("to_be_hashed");

HEIIRNIGEE

nebula> YIELD hash([1,2,3]);

HEBRENRREE

nebula> YIELD hash(true);

HENULLEMREE

nebula> YIELD hash(NULL);
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https://github.com/vesoft-inc/nebula-common/blob/master/src/common/base/MurmurHash2.h
https://github.com/vesoft-inc/nebula-common/blob/master/src/common/base/MurmurHash2.h

4.5.10 hash@i%t

| -1
T S—— +

HEREHIEEE
nebula> YIELD hash(toLower ("HELLO NEBULA"));
e ey +
| hash(toLower ("HELLO NEBULA")) |
S —— +
| -8481157362655072082 |
e ey +

B EHT: April 1, 2021

- 105/408 - 2021 Vesoft Inc.



4.5.11 HiAIEEL

4.5.11 iB1a KL
IHIAIBRECUR ] true BY false , @ AT WHERE T-HJHH,

Nebula Graph>Z#:LLF I TRE#L

FREL LW

exists() ANRAETE AR PEE R, SASS hTFAE, WK true, AWGKIE false o

any() ANFAETE G TAIRFIED — ek, WERE true, HUERE false .
all() RSB RTEIAE A T RPN e, WERE true, AIEKE false
none() ANFRAETE RV IAASEH T RPEIEM —DICR, WEEE true, HNLKE] false
single() ANSRAETE A IELE ] THIR P RIME——DIes, WHERE true, FULGRE false

B ARSI NZE, ECESIRBIIATA RN ZE, WHEREINULL,

openCypherE& &t

fEopenCypherH, HEX T exists() , HAMBBHRE T B8,

BE

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

il

nebula> RETURN any(n IN [1, 2, 3, 4, 5, NULL] \
WHERE n > 2) AS r;

Fommmeo +
[r |
Fomm - +
| true |
Fommmeo +

nebula> RETURN single(n IN range(l, 5) \
WHERE n == 3) AS r;

Fommmeo +
[r |
Fomm - +
| true |
oo +

nebula> RETURN none(n IN range(1, 3) \
WHERE n == 0) AS r;

oo +
[r |
Fommme o +
| true |
oo +

nebula> WITH [1, 2, 3, 4, 5, NULL] AS a \
RETURN any(n IN a WHERE n > 2);

S SR +
| any(n IN a WHERE (n>2)) |
R e e e LT +
| true |
S SR +

nebula> MATCH p = (n:player{name:"LeBron James"})<-[:follow]-(m) \
RETURN nodes(p)[0].name AS nl, nodes(p)[1].name AS n2, \
all(n IN nodes(p) WHERE n.name NOT STARTS WITH "D") AS b;

fmmmmmmmomamcseas demmmmecessemmssess S +
| n1 | n2 | b
foocoooooooooonooo Poccooooccoocoooooad Proccooco +
| "LeBron James" | "Danny Green" | false
D S +
| "LeBron James" | "Dejounte Murray" | false
foocoooooooooonooo Poccooooccoocoooooad Proccooco +
| "LeBron James" | "Chris Paul" | true
e demommecesoemmssess S +
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4.5.11 IHIEEE

| "LeBron James" | "Kyrie Irving" | true |
+ R R +
| "LeBron James" | "Carmelo Anthony" | true |
+. S froccooco +
| "LeBron James" | "Dwyane Wade" | false |
+ + e -+

nebula> MATCH p = (n:player{name:"LeBron James"})-[:follow]->(m) \
RETURN single(n IN nodes(p) WHERE n.age > 40) AS b;

T +
[b |
C— +
| true |
T +

nebula> MATCH (n:player) \
RETURN exists(n.id), n IS NOT NULL;
+

+ -+
| exists(n.id) | n IS NOT NULL |
+ +. -t
| false | true |
+ + -+

fRJG ¥ #H: March 24, 2021
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4.5.12 HIE XL

4.5.12 BEXEE
openCyphers& &t

Nebula Graph 2 x 838 BE X, AN,

/5 HE#: March 24, 2021
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4.6 JEHIAEIMIES

4.6 BRAEIWER

4.6.1 MATCH
MATCH TH AR AR TR (pattern) PEACHIEERIAE.
— MATCH TBAE X T —MEREA, IR PCAL7iE(ENebula GraphH %dE, A5 RETURN FAJKe SR E4dE,

ARSI P MR 4 basketbalLplayer BE{THUR,

P
5. 60 57 LoOKUP ZE HAt AT WIEAJMEH L,  MATCH MUIBTEE R 3G,  MATCH IEVEA] LIMEFEAN T :

MATCH <pattern> [<WHERE clause>] RETURN <output>

MATCHI{E7#2

L. watcH B A RAE RS 1 &R, AR R AT DUERE IR IO, B — AR mATcH 15 A, BE —ANETE, F%oiE e ei@Ryl. wif
OIERS1, S WAIEEAERS],

2. MATCH IBAITERERAP IR, SHRPLEC Bl s,
3. MATCH JEAJARAE RETURN T~ UG REE

openCypherZ &g

NGQLE AR ZFHEIIFTE U152, 140 MATCH (v) RETURN v,

fEMIEC (pattern)
AR
TEHLR MATCH IBAE B — DRI AT, AREBEOIERS], HROLEHENA, SHsEd, BOFERRs FERRS], R FEEER.

Bl RS AT DU R E IR, (H2RE IR SBEERERIERS (BERI0%EEES) . ARMREEA IR, BRIEEIRNG
G PN AR

# 1E/EMnane LBIERE |,

nebula> CREATE TAG INDEX name ON player(name(20));

# ERRE|EHENR.
nebula> REBUILD TAG INDEX name;

T e +
| New Job Id |
Fommm e +
| 121 |
T e +

# WIAEREERS| .
nebula> SHOW JOB 121;

S Hioooooooccooooocsooeo e T Hooocoooooooo +
| Job Id(TaskId) | Command(Dest) | Status | Start Time | Stop Time |
Fomm e o e ettt S ettt ettt +
| 121 | "REBUILD_TAG_INDEX" | "FINISHED" | 1607073046 | 1607073046 |
S Hioooooooccooooocsooeo e T Hooocoooooooo +
|0 | "storaged2" | "FINISHED" | 1607073046 | 1607073046 |
Fomm e o e ettt S ettt ettt +
|1 | "storaged0" | "FINISHED" | 1607073046 | 1607073046 |
T S fioooooooccoooooocsooeo roccoocosoooo S Hooocoooooooo +
| 2 | "storaged1" | "FINISHED" | 1607073046 | 1607073046 |
Fomm e o e ettt S ettt ettt +
Jus:RI=y

SERTLHE— M55 o B8 OB ROREORER P B (v) o
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4.6.1 MATCH

Ui s
BiMA © BRI REMERIERS R, ARFREENEEE RS, HRREARB AR, EBEEETIZREIALT MATCH 1A,
SEAT DU AR - <tag_name> R HIVFRSS

nebula> MATCH (v:player) RETURN v;

ugi=t: )AL
SR LUERRZEI A A {<prop_name>: <prop_value>} Bzl i@ M.

# fEFEMnanetEZRITARY =,
nebula> MATCH (v:player{name:"Tim Duncan"}) RETURN v;

{51 WHERE ¥t ] DASKERAH [RI A1

nebula> MATCH (v:player) WHERE v.name == "Tim Duncan" RETURN v;

S S S S S +
[ v [
S S S +
| ("player100" :player{name: "Tim Duncan", age: 42}) |
S S S S S +

openCypherifisft | ffopenCypher 94, = BHEZER, EnGQLH, = ZHEFZHET, = ZREZBETT,

usgiSE=ils)
SERTDUEFH AIDAVEAL A, id() BT LU R RIYID,

nebula> MATCH (v) WHERE id(v) == 'playerl01' RETURN v;

T e +
[ v |
B T e +
| (player101) player.name:Tony Parker,player.age:36 |
T e +

BPLELZ A ID, AT LUF WHERE id(v) IN [vid_Llist] o

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

S S +
[ v2 \
e S +
| ("player101" :player{name: "Tony Parker", age: 36}) |
S S +
| ("player102" :player{name: "LaMarcus Aldridge", age: 33}) |
e S +
| ("player101" :player{name: "Tony Parker", age: 36}) |
S S +

P& =

IERILUEI -- FHSZORAN T RV, HPCECXEEERE N
B fEnGQL 1.xH, -- FFSHTATNIER, fEnGQL 2.x, -- FFEfm il AL,

nebula> MATCH (v:player{name:"Tim Duncan"})--(v2) \
RETURN v2.name AS Name;

e +
| Name |
S S +
| "Tony Parker" |
e +
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4.6.1 MATCH

| "LaMarcus Aldridge" |

JERTLUE -- 5 B3N < 50 > RS HE5EILI 7T 17,

# ->RTBMVIFEE, 1EEV2. WFRVRREHE, WFRv2RIREBAL.
nebula> MATCH (v:player{name:"Tim Duncan"})-->(v2) \
RETURN v2.name AS Name;

e +
| Name |
| +
| "Spurs"
. +
| "Tony Parker"
| +
| "Manu Ginobili" |
. +

AR B IR, AT DU 2 A,

nebula> MATCH (v:player{name:"Tim Duncan"})-->(v2)<--(v3) \
RETURN v3.name AS Name;

AIRIENTES I, LIS IS S ROR R e &L,

nebula> MATCH (v:player{name:"Tim Duncan"})-->()<--(v3) \
RETURN v3.name AS Name;

T S S +
| Name |
Fom e +
| "Tony Parker"
T S S +
| "LaMarcus Aldridge" |
R e e L e s +
| "Rudy Gay"
T S S +
| "Danny Green"
R e e L e s +
| "Kyle Anderson"
T S S +

PCASRRTE

MEBGEORAY A R T B, BRI LUEE ] F 2 R B 4

™)

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

openCypherifiZFft . #£EnGQLH, e fF5F A Mrank, ffopenCyphert, &Arankif,
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4.6.1 MATCH

us:ses)

PRTHI -\ > <- FoRRMHIGLZON, BRI DHE 55 R R R, Gl -[e]- .

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

RETURN e;
0 S S +
| e \
F o e e e e +
| [:follow "player101"->"player100" @0 {degree: 95}]
0 S S +
| [:follow "player102"->"player100" @0 {degree: 75}]
F o e e e e +
| [:serve "player100"->"team204" @0 {end_year: 2016, start_year: 1997}]
0 S S +

AR AR

Fm—FE, SEATLUAH :<edge_type> TR HIAIEAL, B4 -[e:serve]- o

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

RETURN e;
0 S S +
| e
S S S S S +
| [:serve "player100"->"team204" @0 {end_year: 2016, start_year: 1997}]
S S +

S&EAT LU {<prop_name>: <prop_value>} FBiziA SR E M, BI4N [e: follow{ Llikeness:95}] o

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

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

U:E ST E-Si

FER | ATLAPERLZ 2R, BiIAT [e:follow|:serve] o

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

AR i

SATEVE i s W UL TS EE S TE S Sl

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

S S S S S S +
| v2 | v3 |
R e e T T T T et T T e +
| ("player204" :team{name: "Spurs"}) | ("player101" :player{name: "Tony Parker", age: 36})
S S S S S S +
| ("player204" :team{name: "Spurs"}) | ("player102" :player{name: "LaMarcus Aldridge", age: 33})
R e e T T T T et T T e +
| ("player204" :team{name: "Spurs"}) | ("player103" :player{age: 32, name: "Rudy Gay"})
S S S S S S +
TR RERTE

SEAT LUEARE N < <edge_type>*<hop> PEFCE KR, hop AJIUE — PDIETURERL,

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

| Friends

| ("player102" :player{name: "LaMarcus Aldridge", age: 33}) |

R

A0S hop 40, HENRPCALEREE HAVEAA ST

nebula> MATCH (v:player{name:"Tim Duncan"}) -[*0]-> (v2) \
RETURN v2;

PCERE I ERTE

ST LUERAZNAR i :<edge_type>* [minHop] . . <maxHop> PCHEC AL KB 12,

28 B
minHop LT, FORBEOEN R/, mindop AAUR — M IEFARERL, BROMEN L,
maxHop ET, FOREE RV, maxtop AR — MIEGUERL, B BOIME.

openCypherifiaft | fEopenCypher, maxHop EAIEIL, ERINHLEI K, A RER, .. aJLIE#E. EnGQLH, maxHop EAAEDL, i
H .. Fr]LIAE,

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

___________________________________________________________ &
player{age: 42, name: "Tim Duncan"})
___________________________________________________________ &
player{age: 36, name: "Tony Parker"})
___________________________________________________________ &
player{age: 41, name: "Manu Ginobili"})
___________________________________________________________ o
player{age: 33, name: "LaMarcus Aldridge"}) |
___________________________________________________________ &

SAT DU DISTINGT R EEFIRAEE L4,

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

AN minkop 0, BEXZPCRECEREE RRVELGA. 5 LAREIAAEL, THEREIZE nindop 79 0, EOVERELGA, FTAGERES "Tin duncan" Fb EAVR
BIZ R —XK,

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

AR AR T KRR

SEAT DA K BUE KA FEEZ N4, hop . minHop Fl maxHop X T A AR A 2K

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

S +
[ v2 \
e e ) +
| ("player100" :player{name: "Tim Duncan", age: 42})
S +
| ("player102" :player{name: "LaMarcus Aldridge", age: 33}) |
e e ) +
| ("player125" :player{name: "Manu Ginobili", age: 41})
S +
| ("player204" :team{name: "Spurs"})
e e ) +
| ("player215" :team{name: "Hornets"})
S +

s

w SRR E

BERARBHER

{6 FH RETURN {<vertex_name> | <edge name>} #&3R sl E (58,

nebula> MATCH (v:player{name:"Tim Duncan"}) \

RETURN v;
S +
[ v I
F o e e +
| ("player100" :player{name: "Tim Duncan", age: 42}) |
S +

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

R it e e +

| [:serve "player100"->"team204" @0 {end_year: 2016, start_year: 1997}]

0 S S +
3R =ID

T 1d() BRIEURER AID,

nebula> MATCH (v:player{name:"Tim Duncan"}) \
RETURN id(v);

] Labels() BB ZR L _EHIAREESI R,

nebula> MATCH (v:player{name:"Tim Duncan"}) \
RETURN Llabels(v);

S — +
| labels(v) |
S +
| ["player"] |
S — +

KeZRANF Labels(v) HFRYSEN/NTTE, ATLUEF Labels(v)[n-1] o BIAN F ARG Labels(v) [0] KZRE — T,

nebula> MATCH (v:player{name:"Tim Duncan"}) \
RETURN Llabels(v)[0];

T — +
| Llabels(v)[0] |
e +
| "player"

T — +
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4.6.1 MATCH

RSB BN R
f6FH RETURN {<vertex_name> | <edge_name>}.<property> f&:3% AN M,

nebula> MATCH (v:player{name:"Tim Duncan"}) \
RETURN v.age;

i AS &R R H1% .

nebula> MATCH (v:player{name:"Tim Duncan"}) \
RETURN v.age AS Age;

BRANLHFREREYE

{1 properties() BB IR M BA AT A B M.

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

{ESuE S

] type() BEURRZRPERCAYHEAY,

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

1EFRERE

{6 FH RETURN <path_name> &2 PERCES RV E B R

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

| <("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"})>
- - -+

EFREBERNR

] nodes () BAISRER TP IVAT A Mo

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

+-

| nodes(p)
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| [("player100"

:star{} :player{age: 42, name: "Tim Duncan"}), ("player204" :team{name: "Spurs"})]

| [("player100

"Tim Duncan"}), ("player125"
+- -

SRR EPAIA

i relationships() BIEUAG R IIFTH L,

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

RBEKE
{EH Length() BIERKG SRRV K IE,

nebula> MATCH p=(v:player{name:"Tim Duncan"})-[*..2]->(v2) \

RETURN p AS Paths, Llength(p) AS Length;
S S — +
| Paths | Length
R et et e e e +
| <("player100" :player{age: 42, name: "Tim Duncan"})-[:follow@0 {degree: 95}]->("player125" :player{age: 41, name
>("team204" :team{name: "Spurs"})> | 2
e Focommoes +
| <("player100" :player{age: 42, name: "Tim Duncan"})-[:follow@0 {degree: 95}]->("player125" :player{age: 41, name:
42, name: "Tim Duncan"})> | 2
S S — +
| <("player100" :player{age: 42, name: "Tim Duncan"})-[:follow@0 {degree: 95}]->("player101" :player{age: 36, name:
>("team215" :team{name: "Hornets"})> | 2
S S S S — +

| <("player100" :player{age: 42, name: "Tim Duncan"})-[:follow@0 {degree: 95}]->("player101" :player{age: 36, name:
>("team204" :team{name: "Spurs"})> | 2

e P —— +

| <("player100" :player{age: 42, name: "Tim Duncan"})-[:follow@0 {degree: 95}]->("player101" :player{age: 36, name:
name: "Manu Ginobili"})> | 2

e Focommoes +

| <("player100" :player{age: 42, name: "Tim Duncan"})-[:follow@0 {degree: 95}]->("player101" :player{age: 36, name:
name: "LaMarcus Aldridge"})> | 2

T T T e oo +

| <("player100" :player{age: 42, name: "Tim Duncan"})-[:follow@0 {degree: 95}]->("player101" :player{age: 36, name:

4.6.1 MATCH

"Manu Ginobili"})-[:serve@0 {end_year: 2018, start_year: 2002}]-

"Manu Ginobili"})-[:follow@d {degree: 90}]->("player100" :player{age:

"Tony Parker"})-[:serve@0 {end_year: 2019, start_year: 2018}]-

"Tony Parker"})-[:serve@0 {end_year: 2018, start_year: 1999}]-

"Tony Parker"})-[:follow@0 {degree: 95}]->("player125" :player{age: 41,
"Tony Parker"})-[:follow@0 {degree: 90}]->("player102" :player{age: 33,
"Tony Parker"})-[:follow@0 {degree: 95}]->("player100" :player{age: 42,

"Manu

name: "Tim Duncan"})> | 2

B T oo +

| <("player100" :player{age: 42, name: "Tim Duncan"})-[:serve@0 {end_year: 2016, start_year: 1997}]->("team204" :team{name:
et R
e P —— +

| <("player100" :player{age: 42, name: "Tim Duncan"})-[:follow@0 {degree: 95}]->("player125" :player{age: 41, name
Ginobili"})> |1 |
froomossoocooossCECoo e E e CCe s e s oSS — s Soo oSS SSaooan TS SE oo oSS S a e frocoossoo +

Ifa#H: April 13, 2021
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4.6.2 LOOKUP

4.6.2 LOOKUP
LOOKUP ARHER 5 @ i #df,  J&mT LA LooKuP SEERAT T I6E
o R4 WHERE AR RAFE B,
* SEFREFH R RS ERRZE T KD,
* SELSFN M ¢ RRIEE LS AT EAG . B R RIrank,

o HBHREIREE Y B 230,

openCypher &t

ASIREOGER TnGQLY &,

AR
TR Lok IBAIEED— MRS IATH, AMREFEOERS], HROCEEM AN, LSRN, BOATEIERFERRS], RIIFREAR,

B ARG AT DU R, (H2R5 12 SBEMERERERE (FEI0%EEES) . I AEMEEA I RG], BRIFEIRE

=
SEAE I ZR 5 [k S5 RO RE

BE

LOOKUP ON {<vertex_tag> | <edge_type>} [WHERE <expression> [AND <expression> ...]] [VIELD <return_List>];

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

* WHERE <expression> : FHERIII IS, BRI IS EAND, OR—EMEH, 1#IEIESMWHERE,
® VIELD <return_list> : fEEZLR VLS AL

* AN WHERE T-F), %A YIELD FA):
* LOOKUP ARZERT, 1K[E]AID,
° LOOKUP JHZEBUN, R[ENEAAAID,. HisIDAIrank,

WHEREE PR
E LOOKUP 18] Fh (i FiI WHERE F-H1), FSZHFAN T A :
e §- I8,
M E%%?@iﬁ*, $32%§£ﬁﬁﬁi‘ﬂ%‘ﬂﬁ?%ﬁ%, il tagName.propl> tagName.prop2 .
* R FpEREFARAAE LA FiEAliasProp ik,
o FRFHRSIIERE | A SR,
o RIZHF OR FI X0R SBHEAT,

JR[EIFRZEA player H. name >4 Tony Parker HY S,

nebula> CREATE TAG INDEX index_player ON player(name(30), age);

nebula> REBUILD TAG INDEX index_player;
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4.6.2 LOOKUP

nebula> LOOKUP ON player WHERE player.name == "Tony Parker";

nebula> LOOKUP ON player WHERE player.name == "Tony Parker" \
YIELD player.name, player.age;

| VertexID | player.name | player.age |

| 101 | Tony Parker | 36

nebula> LOOKUP ON player WHERE player.name == "Kobe Bryant" YIELD player.name AS name \
| GO FROM $-.VertexID OVER serve \
YIELD $-.name, serve.start_year, serve.end_year, $$.team.name;

| $-.name | serve.start_year | serve.end_year | $$.team.name
| Kobe Bryant | 1996 | 2016 | Lakers
o)

IR[EAZET follow H degree 24 90 f932,

nebula> CREATE EDGE INDEX index_follow ON follow(degree);

nebula> REBUILD EDGE INDEX index_follow;

. +
| New Job Id |
[ —— +
| 62 \
. +

nebula> LOOKUP ON follow WHERE follow.degree == 90;

| SrcVID | DstVID | Ranking |

|00 ]106 |0 |

nebula> LOOKUP ON follow WHERE follow.degree == 90 YIELD follow.degree;

| SrcvID | DstVID | Ranking | follow.degree |

nebula> LOOKUP ON follow WHERE follow.degree == 60 YIELD follow.degree AS Degree \
| GO FROM $-.DstVID OVER serve \
YIELD $-.DstVID, serve.start_year, serve.end_year, $$.team.name;

| $-.DstVID | serve.start_year | serve.end_year | $$.team.name |

| 105 | 2010 | 2018 | Spurs
| 105 | 2009 | 2010 | Cavaliers
| 105 | 2018 | 2019 | Raptors

BERETH R BRI i

AR ELEI PRSI, sl RS A, RS, 838

i

R B IEED— DRG],
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4.6.2 LOOKUP

BIAN—MR%E player H AN EYE name Ml age , N T EIIFTE S &R player IYID, FR% player . JEME name BB age A — N EABIERES],
* KZRFTEIRICHN player 1Y AID,

nebula> CREATE TAG player(name string,age int);
nebula> CREATE TAG INDEX player_index on player();

nebula> REBUILD TAG INDEX player_index;

PO
| New Job Id |
Socccocooooac +
| 66 I
fpmmmmmccoomos +

nebula> INSERT VERTEX player(name,age) VALUES "player100":("Tim Duncan", 42), "player101":("Tony Parker", 36);

nebula> LOOKUP ON player;

* RRFIEAN Like IFTA LIS B,

nebula)> CREATE EDGE Like(Llikeness int);
nebula)> CREATE EDGE INDEX Like_index on Like();

nebula> REBUILD EDGE INDEX Like_index;

e +
| New Job Id |
S +
| 88 I
e +

nebula)> INSERT EDGE Like(Llikeness) values "player100"->"player101":(95);

nebula)> LOOKUP ON Like;

e — I — R — +
| _src | _ranking | _dst |
froccoscosooooo T — toooocoooooono +
| "player100" | 0 | "player101" |
e — I — R — +

it REn

THFRZE T player FYRIFIAZERYN Like Y32,

nebula> LOOKUP ON player | YIELD COUNT(*) AS Player_Number;
+

| Player_Number |

{oocoocoooooooo +
| Like_Number |
T — +
|1 \
{oocoocoooooooo +

FAQ

HiRE5411

[ERROR (-8)]: Unknown error(411):

FEIRAD 411 271 WHERE RIS B B RNWER S|, Nebula GraphfVz5 [ M2 R/ VR, B/ e s AT e Sy 235 | BT REPLR Lo 3]
a

# MBI =D BELIRRS .
nebula> CREATE TAG INDEX example_index ON TAG t(pl, p2, p3);

# AR, BATREMpIFF A,
nebula> LOOKUP ON t WHERE p2 == 1 and p3 == 1;
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4.6.2 LOOKUP

# AIAPEEEFRS o
nebula> LOOKUP ON t WHERE pl == 1;

# FILAPEECERS|, EAplMp2RiELe.
nebula> LOOKUP ON t WHERE pl == 1 and p2 == 1;

# PIACERZRS |, EApl. p2. p3RELHT.
nebula> LOOKUP ON t WHERE pl == 1 and p2 == 1 and p3 = 1;

BRERIENERS

No valid index found
AMHRAE R 3 A O & TR R Y %, Nebula GraphIEEEVCALATH T BINWERS |, #il4n

nebula> CREATE TAG t1 (cl string, c2 int);
nebula> CREATE TAG INDEX il ON t1 (cl, c2);

# #5|11ERo
nebula> LOOKUP ON t1 WHERE tl.cl == "a";

# FR3|i18%.
nebula> LOOKUP ON t1 WHERE tl.cl == "a" and tl.c2 == 1;

fRJG ¥ March 29, 2021

- 120/408 - 2021 Vesoft Inc.



4.6.3 GO

60 MR E RS RS, FFiR

openCypher¥ &%

ASIREOGER TnGQLY &,

B/E

GO [[<M> TO] <N> STEPS ] FROM <vertex_List>
OVER <edge_type_List> [{REVERSELY | BIDIRECT}]
[ WHERE <conditions> ]

[VIELD [DISTINCT] <return_list>]

[| ORDER BY <expression> [{ASC | DESC}]]

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

GO [[<M> TO] <N> STEPS ] FROM <vertex_List>

OVER <edge_type_Llist> [{REVERSELY | BIDIRECT}]

[ WHERE <conditions> ]

[| GROUP BY {col_name | expr | position} YIELD <col_name>]

<vertex_list> ::=
<vid> [, <vid> ...]

<edge_type_Llist> ::=
edge_type [, edge_type ...]
| *

<return_Llist> ::=
<col_name> [AS <col_alias>] [, <col_name> [AS <col_alias>] ...]

© <N> STEPS : FEEBKEL, WIREAIEEHEL, BOAMEN A 1. AIEN o,

® M TO N STEPS : &[T M~N BRIV, WIER Mo, Ht&ESRAI A 1MHE, Bl eo o 10 2 F160 1 T0 2 2AHFINY,

* <vertex_list> ! FIES 0 MRHLIDAIE, SAFFRIG IR §-.id. TEIEIE

<edge_type_list> : J@IIRVIAZERITIF,

* WHERE <conditions> : fEE@IIILIRSR . R DUERLAR .
WWHERE,

B © @120 BUIN,  WHERE A1) — LR, {FIAT1 SZ4F WHERE edgel.propl > edge2.prop2 .

B« BRI R MU, e A SR AV I S 2 A 1Y,

LMt BRI IS RITE, FEEIE S UILIMIT,

il

# i&[Elplayer102Ff/E A fR.
nebula> GO FROM "player102" OVER serve;

# REIEEEp layer 02 BkEIAA R
nebula> GO 2 STEPS FROM "player102" OVER follow;

REVERSELY | BIDIRECT : ERINTHI THEZRAVIE <vertex_list> MM,

%

M R (5 ) WHERE 1-A1), SR ATDAZE A AND |

YIELD [DISTINCT] <return_list> : ¥&EHIHIZER, HIHHSUYIELD, MRS EHE,

ORDER BY : fR/EMIHIZERIVHEF RN, ¥H1EZ LORDER BY,

GROUP BY : HMfEfRE BIEHIERFf 704, 1TEHIES IWWGROUP BY,

-121/408 -

Nebula Graph R ZR T34,

REVERSELY /R M), HIRGER AA,

BRI R H Y AID,

4.6.3 GO

BIDIRECT F/m A ml, BIAGZRHIAAIA A,

XoR —iEEfEF, 1EIFIES
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4.6.3 GO

| "player101" |

# ISR
nebula> GO FROM "playerl00", "player102" OVER serve \

WHERE serve.start_year > 1995 \

YIELD DISTINCT $S.team.name AS team_name, serve.start_year AS start_year, $*.player.name AS player_name;
e e LT R ettt e e T +

| team_name | start_year | player_name |
T Hroccoococoooo froccoococcosoososooooo +
| "Spurs" | 1997 | "Tim Duncan" |
e L R ettt e e +
| "Trail Blazers" | 2006 | "LaMarcus Aldridge" |
T Hroccoococoooo froccoococcosoososooooo +
| "Spurs" | 2015 | "LaMarcus Aldridge" |
e L R ettt e e +

# BRZMNOEE, BUREEN, RRR__EPTY

nebula> GO FROM "player100" OVER follow, serve \
YIELD follow.degree, serve.start_year

Smoommooooooooos e +

| follow.degree | serve.start_year |

# R[Elp layer10089 Aiflo
nebula> GO FROM "player100" OVER follow REVERSELY \
YIELD follow._dst AS destination;

fromoomccomooss +

# ZMATCHEI S E—1NC0E BB IEREINIE X
nebula> MATCH (v)<-[e:follow]- (v2) WHERE id(v) == 'player100' \
RETURN id(v2) AS destination;

# Zifp layer 10089 A8 & #1AA & PR PATE
nebula> GO FROM "player100" OVER follow REVERSELY \
YIELD follow._dst AS id | \
GO FROM $-.id OVER serve \
WHERE $7.player.age > 20 \
YIELD $7.player.name AS Friend0Of, $S.team.name AS Team;

+

# ZMATCHE S E— N 0ZEWEBERIIENX.

nebula> MATCH (v)<-[e:follow]- (v2)-[e2:serve]->(v3) \
WHERE id(v) == 'player100' \
RETURN v2.name AS FriendOf, v3.name AS Team;

+

# &[Elp layer10289 HIBFI A,
nebula> GO FROM "player102" OVER follow BIDIRECT \
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YIELD follow._dst AS both;

# ZMATCHEM S E—NC0EWEBHERINIENX.

nebula> MATCH (v) -[e:follow]-(v2) \
WHERE id(v)== "player102" \
RETURN id(v2) AS both;

# Ziflplayer100 1~2BkAMIIAAR.
nebula> GO 1 TO 2 STEPS FROM "player100" OVER follow \
YIELD follow._dst AS destination;

| "player125" |
"

# ZMATCHE RS E— N C0ZEWEBERIIENX.

nebula> MATCH (v) -[e:follow*1..2]->(v2) \
WHERE id(v) == "player100" \
RETURN id(v2) AS destination;

# IRIBEFIR DA,
nebula> GO 2 STEPS FROM "player100" OVER follow \

YIELD follow._src AS src, follow._dst AS dst, $S$.player.age AS age \

| GROUP BY $-.dst \

VIELD $-.dst AS dst, collect_set($-.src) AS src, collect($-.age) AS age

T S — S ——— S +
| dst | src | age
S Doocooooocoocooooncooconooecd S —— +
| "player125" | [“player101"] | [41] |
L S — S —— - +
| "player100" | ["player125", "player101"] | [42, 42]
S Doocooooocoocooooncooconooecd S —— +
| "player102" | [“player101"] | [33] |
L S — S —— - +

# DLEFIRHIIHAERIITR

nebula> $a = GO FROM "player100" OVER follow YIELD follow._src AS src, follow._dst AS dst; \

GO 2 STEPS FROM S$a.dst OVER follow \

YIELD $a.src AS src, $a.dst, follow._src, follow._dst \

| ORDER BY $-.src | OFFSET 1 LIMIT
Fommmmmmeeee Ao oo e +

| src | $a.dst | follow._src | follow._dst |

"player101" |
------------------------ R

+- +

4.6.3 GO

IRJEEH: April 1, 2021
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4.6.4 FETCH

4.6.4 FETCH

FETCH AJ DAAREHE E R B A & P ME

openCypher¥ &%

ASIREOGER TnGQLY &,

FELRREEE
gk

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

e e

tag_name PREEAF

* PR ZE A P T bR

vid #ID,

output FEEELREIER, TEEIES I VIED o WIREA VIED FA), FHREIFTA PERAE .

BEFRERM=ENEE

TE FETCH 1EA) FRHR B AR B RO I Y 1A

nebula> FETCH PROP ON player "player100";

SR +

| vertices_ |

T +

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

SR +
REURHHEERIEE

i YIELD T )45 E R B & T

nebula> FETCH PROP ON player "player100" \
YIELD player.name;
e ffccccoosoosooso +

| VertexID | player.name |
ST - +

| "player100" | "Tim Duncan" |
T — R +

RIS RHREE

TEEZ M RIDIRRE M RMEIEE, MZRIHISGES () k.

nebula> FETCH PROP ON player "player101", "player102", "player103";

S S S +
| vertices_ \
e +
| ("player101" :player{age: 36, name: "Tony Parker"}) |
S S S +
| ("player102" :player{age: 33, name: "LaMarcus Aldridge"}) |
e +
| ("player103" :player{age: 32, name: "Rudy Gay"}) |
S S S +

EFS M ERRRNEEE

£ FETCH IER) PR E 2 MRERIUE B, HEZAMISGES () 2.

# BUEFRE L,
nebula> CREATE TAG tl(a string, b int);
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# Jsaplayerl 00T t1o
nebula> INSERT VERTEX tl(a, b) VALUE "player100":("Hello", 100);

# ETFR%Eplayerft1REN=playerl00 EHREIEE,
nebula> FETCH PROP ON player, t1 "player100";

SERTLULE FETCH BRI A Z MR Z A o

nebula> FETCH PROP ON player, t1 "playerl00", "playerl03";

| ("player103"

e

AR LR RIEE

TE FETCH IR E * BRI LT A B P,

nebula> FETCH PROP ON * "player100", "player106", "team200";

FETCH PROP ON <edge_type> <src_vid> -> <dst_vid>[@<rank>] [, <src_vid> -> <dst_vid> ...]
[YIELD <output>]
B8 B
edge_type PUEITESY I
src_vid HLAAID, FAIEE .
dst_vid HIMAID, Fmiamy&si.
rank JAirank, ANESE, BOMEN 0, A, HIVR, 2 Irank ] DUE—HE —2&il,
output TREELREER, TEHIES W VIED o AIREA VIED 7, FHREFTAERER.
REUDKPRERE

# IREUEHEp layer 10071 team204M9i8ser veIFR A & MEfE.
nebula> FETCH PROP ON serve "playerl00" -> "team204";

ey +
| edges |
e +
| [:serve "player100"->"team204" @0 {end_year: 2016, start_year: 1997}] |
ey +

REUDREERIEE

] YIELD FAOH R My B .

nebula> FETCH PROP ON serve "playerl00" -> "team204" \
YIELD serve.start_year;

ooommoooooooo e frocococcoooooo e +

| serve._src | serve._dst | serve._rank | serve.start_year |

T — frooocoosooooo frococcocoosoos S +

- 125/408 -
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| "player100" | "team204" | 0 | 1997

RIS RAMEIEE

FREZAIBEN(<src_vid> -> <dst_vid>[e<rank>] )IRINZ MANEMEE. B2 RARSOZE () k.

nebula> FETCH PROP ON serve "playerl00" -> "team204", "player133" -> "team202";

EFRANKIREUE 18
WMRAE 2SN, EiamA. B RRLLIEEMER, wTLGE H8E rankdR BUE i 32 8 VA,

# BATRERME. FRErankiil,
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);

# BIAR[EIrank 08I,
nebula> FETCH PROP ON serve "playerl00" -> "team204";

# BIRErank R A0MIL, BTEFETCHEAFIEBrank,
nebula> FETCH PROP ON serve "player100" -> "team204"@l;

s +
| edges |
S S O O S RSP +
| [:serve "player100"->"team204" @1 {end_year: 2017, start_year: 1998}] |
s +

£ AEAREAFETCH

1 FETCH SnGQLY JRAS & 2 —A i WAy /53K, BIATHT 60 —ikd,

# IREIMs2player101FF4a8Yfol Lowiifydegreefd.
nebula> GO FROM "player101" OVER follow \
YIELD follow._src AS s, follow._dst AS d \
| FETCH PROP ON follow $-.s -> $-.d \
YIELD follow.degree;
Srommmmmo oo e e cooccooooeao e +

St T LU R R RS A i,

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

S S dfrecccoccoscooao R +
| follow._src | follow._dst | follow._rank | follow.degree |
R ittt ittt ettt S e e +
"o | 95 \

+ +
"o | 90 \
------------- L e Rt SR TS
player125" | 0 | 95 |
»»»»»»»»»»»»» S

4.6.4 FETCH
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4.6.4 FETCH

RJGEHT: May 12, 2021

- 127/408 - 2021 Vesoft Inc.



4.6.5 UNWIND

UNWIND T AU AT BURFA 2 53 0 SARIAT, SRV TR —1To

UNWIND R LA(E Dy BAAMIE A BB AT Y AU 8 A

B

UNWIND <list> AS <alias> <RETURN

RoFIR

nebula) [basketballplayer]> UNWIN
+o--t
[n]
pa——
[1]
+o--t
[2]
pa——
[3]
+o--t

REIEETR

clause>

D [1,2,3] AS n RETURN n;

7 UNWIND FBA]HF {8 F WITH DISTINCT RILURFHI R HIER & WZ2MS, R EEGEER,

w1

L 4F031% 1,1,2,2,3,3] o
2. MBERE £1T.

3. HHFAT,

4. FHTREON TR,

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);

w2

1. RFpufics 3 LRI RS R

I EN
- MEREE 217,
- FHTHINIIE,

s W N

nebula> MATCH p=(v:player{name:"Ti
WITH nodes(p) AS n \
UNWIND n AS r \
WITH DISTINCT r AS r \
RETURN collect(r);

m Duncan"})--(v2) \

| [("player100" :player{age: 42, name: "Tim Duncan"}), ("player101" :player{age: 36, name: "Tony Parker"}),

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

("player125" :player{age: 41, name:

("player144" :player{age: 47, name
("player113" :player{age: 29, name

("player109" :player{age: 34, name:

("player102" :player{age: 33, name: "LaMarcus Aldridge"}),

"Manu Ginobili"}), ("player104" :player{age: 32, name: "Marco Belinelli"}),
: "Shaquile 0'Neal"}), ("player105" :player{age: 31, name: "Danny Green"}),

: "Dejounte Murray"}), ("playerl07" :player{age: 32, name: "Aron Baynes"}),
"Tiago Splitter"}), ("player108" :player{age: 36, name: "Boris Diaw"})] |
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4.6.5 UNWIND

G BT April 13, 2021
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4.6.6 SHOW

4.6.6 SHOW
SHOW CHARSET
SHOW CHARSET 154 /R 4 By 1756,

H R AT RFEEN utfe Al utfamba o BRINFAFEEN utfs » Nebula Graph¥J& ufts SKRUTTTFRF, KL utfs Fl utfemba SEFHY,
fEp S
SHON CHARSET;
il

nebula> SHOW CHARSET;

[ Afccocoosooscocooeo droccoccoccossomsomoo droosoosoo +
| Charset | Description | Default collation | Maxlen |
R S — N —— S +
| "utfg" | "UTF-8 Unicode" | "utf8_bin" 4 |
(S dfccocoosooscocooeo dfroccoccoccoscomsomoo rooooosoo +
28 B
Charset FRFEEA R,
Description TR,
Default collation BRIABERERN,
MaxLen THE— D FRATRIRR T

B¢ BT March 29, 2021
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4.6.6 SHOW

SHOW COLLATION
SHOW COLLATION ¥4 {2 24 mif B Fe R,
H ] R RRA utf_bin,  utf8_general_ci . utf8mb4_bin FI utf8mb4_general_ci o
o YFRFEN utfs, BRIAHERRINCH utfs_bin,
o RN utfanba , BRIABEFEHLUY utfamba_bin o
* utf8mb4_bin Al utfsmb4_general_ci FNX 7 K/NE,
EE
SHOW COLLATION;
=l

nebula> SHOW COLLATION;

| Collation | Charset |
| "utfsbin | "utfe" |
S BLH
Collation PEFF R A4 F5
Charset SR RN SRR T RF SR AL A

fRJG ¥ H: March 29, 2021
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4.6.6 SHOW

SHOW CREATE SPACE
SHOW CREATE SPACE 15 A1) /4B E I 24 EAMS A, BIANAIEEIZEMAYnGQL. 7 ¥, BIAKERS,
22 R EZ SR, 1E2SWCREATE SPACE,
Bk
SHOW CREATE SPACE <space_name>;
=6

nebula> SHOW CREATE SPACE basketballplayer;

S S S S ey +
| Space | Create Space |
e el +
| "basketballplayer" | "CREATE SPACE ‘basketballplayer® (partition_num = 10, replica_factor = 1, charset = utf8, collate = utf8_bin, vid_type = FIXED_STRING(32))" |
1 S S S S ey +

B BT April 13, 2021
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SHOW CREATE TAG/EDGE

SHOW CREATE TAG 154 Rt EFRBEIVEARG . MENWHEZIFMER, ESICREATE TAG,

SHOW CREATE EDGE iBH) B R E RN EAG R, MR HELIEMER, ESWCREATE EDGE,

SHOW CREATE {TAG <tag_name> | EDGE <edge_name>};
=fl

nebula> SHOW CREATE TAG player

"CREATE TAG ‘player’ (
‘name’ string NULL,
“age’ int64 NULL
) ttl_duration = 0, ttl_col ="" |

"CREATE EDGE “follow"™ (
“degree’ int64 NULL
) ttl_duration = 0, ttl_col

4.6.6 SHOW

/5 HEH: March 29, 2021
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SHOW HOSTS

AR

SHOW HOSTS 1B4) /R MetaR 55 EMIYGraph, Storage. MetaF#l,

SHOW HOSTS [GRAPH/STORAGE/META];

oy

nebula> SHOW HOSTS;

R ittt + P e T S ittt Femmmm

| Host | Port | Status | Leader count | Leader distribution

S S + + drmomos

| "storaged0" | | | "docs:5, basketballplayer:
R ittt + +. Femmmm

| "storagedl" | | | "basketballplayer:4, docs:5"
S S + + drmomos

| "storaged2" | | | "basketballplayer:3, docs:5"
R ittt e el S ittt Femmmm

Got 3 rows (time spent 866/1411 us)

nebula> SHOW HOSTS GRAPH;

R ittt e R el
| Host | Port | Status
S S oo S
| "12.16.2.3" | 9669 | "ONLINE"

nebula> SHOW HOSTS STORAGE;

S S A S +
| Host | Port | Status |
R ettt e e tatatald +.
| "12.16.2.3" | 9779 | "ONLINE" |

"STORAGE" | "761f22b" |

nebula> SHOW HOSTS META;
Fommmooeoo- S

+
| Host | Port | Status | Role | Git Info Sha |
+
|

S S A S
| "12.16.2.3" | 9559 | "ONLINE"

"META" | "761f22b" |

4.6.6 SHOW

Ifa#H: April 13, 2021
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4.6.6 SHOW

SHOW INDEX STATUS
SHOW INDEX STATUS 151 /s B iR 3R 5 [ROPE LIRS,  DUMERAE SR T 2 A Rk,
&
SHOW {TAG | EDGE} INDEX STATUS;
w6

nebula> SHOW TAG INDEX STATUS;

Fommm e ettt e +
| Name | Index Status |
S S S +
| "like_index_0" | "FINISHED" |
Fommm e ettt e +
| "Likel | "FINISHED" |
S S S +

fooooooocoooooooo Hrocccooooccooco +
| Name | Index Status |
e e +
| "index_follow" | "FINISHED"
fooooooocoooooooo Hrocccooooccooco +

LB eE]

o EHEL

« REBUILD NATIVE INDEX

I ##: March 29, 2021
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SHOW INDEXES
SHOW INDEXES M&A) Bon A BIRAEZKS(,
&
SHOW {TAG \ EDGE} INDEXES;
il

nebula> SHOW TAG INDEXES;

R e T e T +
| Names |
T — +
| "play_age_0" |
R e T e T +
| "player_index_0" |
T — +

N +
| Names |
e +
| "index_follow" |
N +

4.6.6 SHOW

B BT March 29, 2021
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4.6.6 SHOW

SHOW PARTS

SHOW PARTS 1A S | 22 [RIHEE 70 8RFTE 70 U5 B

SHOW PARTS [<part_id>];

=fl

nebula> SHOW PARTS;
B ittt TS R L T

+
| Partition ID | Leader | Peers
+
|

------- +
Losts |

+— F— +— F— +— F— + — F — + — + — + — +

nebula> SHOW PARTS 1;
focoooooooooooo fioooooooccoocooooocd
| Partition ID | Leader
fpommmmmesommmes e
|1 | "storaged1:44500"
focoooooooooooo fioooooooccoocooooocd

:44500"

+— +— +
G= =
|
|
|
|
4

/5 HEH: March 29, 2021
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4.6.6 SHOW

SHOW ROLES
SHOW ROLES TA4 s 7 L 2i I P B Ay 5 1B
PRIEG R, RELEREERRR
o USSR P A R son , SR A RCRDZIE 22 ADMIN UK (AR 22 PR 600 2 A ATTE AP A EdE R
o BIISRRESREIY FH P £ R A AT IR 122 €1 22 8] DBA . USER B GUEST , MUK [E] B B9 af5 1.
o AFERSRAIF P A ARV R P 22, OISR TR R B 152
KT A T TEREIE S I E A (R,
i
SHOW ROLES TN <space_nane>;
il

nebula> SHOW ROLES in basketballplayer;

C S — R —— +
| Account | Role Type |
fmmconmcos {roscooccocas +
| "userl" | "ADMIN" |
C S — T ——— +

HJE EHT: April 13, 2021
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SHOW SNAPSHOTS
SHOW SNAPSHOTS 15 /R A TR R,
PRBREE T 2 WA BRI,
ABER

U op AEAF (B root ) ' REHLAT SHOW SNAPSHOTS 1&4,

SHOW SNAPSHOTS ;
=l

nebula> SHOW SNAPSHOTS;

| "SNAPSHOT_2020_12_16_11_14_10" | "VALID"

R R 2

4.6.6 SHOW

fRJG ¥ #H: March 29, 2021
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4.6.6 SHOW

SHOW SPACES
SHOW SPACES 151 T/~ BRI 22 Al
Anfer e = 22, 12 W CREATE SPACE,
Bk
SHOW SPACES;
=6

nebula> SHOW SPACES;

fooooooooooooccocooooo +
| Name |
TR — +
| "docs |
foooooooooooocsocooooo +
| "basketballplayer" |
TR — +

/e HT: April 13, 2021
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SHOW STATS

SHOW STATS TEA] TRt STATS TENLUREE I E 22 RIS E R

KZemsitE R e

o IR

uIiRIEY

MR KIS SR

MR S UESUEER BRI NEURRIN 54

AR

EREEBGHAE BWIE 22 HHAT SUBMIT JoB STATS . FEEIHZMSUBMIT JOB STATS,

BEWA © sHow STATS FY4E SREUR T s — RHAUA T SUBMIT JOB STATS , ANSRIETRE T HiLh

BiE

SHOW STATS;
il

# EFEEZE,

nebula> USE basketballplayer;

# ATSUBMIT JOB STATS.
nebula> SUBMIT JOB STATS;

S — +
| New Job Id |
S +
| 98 \
S — +

# BRI RITRE.
nebula> SHOW JOB 98;

| TS — P T S — +
| Job Id(TaskId) | Command(Dest) | Status | Start Time | Stop Time

T NSNS, | NS —— - +
| 98 1606552675 | 1606552675 |
S S O S S S — +
| o 1606552675 | 1606552675 |
T NSNS, | NS —— - +
|1 1606552675 | 1606552675 |
S S O S S S — +
| 2 1606552675 | 1606552675 |
T NSNS, | NS —— - +

# RTERESIHER.
nebula> SHOW STATS;

Foscoozcos frmmcomccoces e +
| Type | Count |
Dy comoooo eooooooo +
| "Tag" 51|
oscoozcos e +
| "Tag’ 130 |
Dy comoooo eooooooo +
| "Edge" | 81 |
oscoozcos e +
| "Edge" | 152 |
Dy comoooo eooooooo +
| "Space" |81 |
Foscoozcos e +
| "Space" | 233 |
Dy comoooo | eooooooo +

, EFIGAAT SUBMIT JOB STATS .

4.6.6 SHOW

R EH: April 13, 2021
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4.6.6 SHOW

SHOW TAGS/EDGES
SHOW TAGS HH 1) K277~ 24 i 11 2 TR PRI Y T A AR s
SHOW EDGES T 1) ‘71 244 Hff 1 22 Al N Y P A 31268,
EE
SHOW {TAGS \ EDGES};
il

nebula> SHOW TAGS;

S —— +
| Name |
T — +
| “payer” |
S —— +
| "star" |
T — +
| "team |
S —— +

& ##H: March 29, 2021
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SHOW USERS
SHOW USERS i) oA S R
ABER
A5 cop I (B root ) BEMLT SHOW USERS 184,
Bk
SHOW USERS;
w6

nebula> SHOW USERS;

4.6.6 SHOW

Ifa##r: March 29, 2021

- 143/408 -

2021 Vesoft Inc.



4.7 Fa)F%E

4.7.1 GROUP B

GROUP BY FHJ A LU TR & B,

openCypher¥ &%

11

Y

ASIRELGER TnGQLY &,

SR FlopenCypher /5 Y count () BEER & #HE,

nebula> MATCH (v:player)<-[:follow]-(:player) RETURN v.name AS Name, count(*) as cnt ORDER BY cnt DESC

| "LeBron James"
L —
| "Tony Parker"
S
| "Manu GinobiLi"
L —
| "Chris Paul"
S
| "Tracy McGrady"
L —
| "Dwyane Wade"

GROUP BY T-HJ R LUR AAHRIERITT,
GROUP BY FAIRTLAEEELRY () ZJa# VIELD A2 RifEH,
| GROUP BY <var> YIELD <var>, <aggregation_function(var)>

aggregation_function() FEC HF avg() . sum() . max() . min() . count(). collect(). std()o

il

# BIPTAEEEDIplayer00M9R, HARBMAIAIERHTHA, RERRAIHIRE,
nebula> GO FROM "player100" OVER follow BIDIRECT \

VIELD $$.playel
| GROUP BY $-.

YIELD $-.Name as Player, count(*) AS Name_Count;

E S —
| Player

L ——
| "Tiago Splitter"

L ——
| "Aron Baynes"
L ——
| "Boris Diaw"

L S ——
| "Manu GinobiLi"
T ——
| "Dejounte Murray"

L ——
| "Danny Green"

E S ——
| "Tony Parker"

L S —
| "Shaquille 0'Neal"
L ——
| "LaMarcus Aldridge"
L ——
| "Marco BelinelLi"
T ——

B +
| Follower_Num |
fooooooooooo00s +
| 10 |
B +
|6 |
fooooooooooo00s +
I's |
B +
[ 4 |
fooooooooooo00s +
| 4 |
B +
I3 |
[ N +
I3 |
B +

r.name as Name \
Name \

S — +
| Name_Count |
| +
|1 |
S — +
|1 |
R ——— +
|1 |
ettt +
| 2 |
R ——— +
|1 |
S — +
l1 |
R ——— +
| 2 |
ettt +
[1 |
R ——— +
|1 |
S — +
l1 |
R ——— +

JEHEATHEL PEERIT SRR,
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4.7.1 GROUP BY

FRESGETAEMITE

# BIRPEIEESIplayerl00M =, HiRIERBSHITOH, REldegreehI B,
nebula> GO FROM "player100" OVER follow \

YIELD follow._src AS player, follow.degree AS degree \

| GROUP BY $-.player \

YIELD sum($-.degree);

Feommmmm e +
| sum($-.degree) |
SN — +
| 190 |
Feommmmm e +

sun() BERIEIIE S WV iE Ry

8

B EHT: March 29, 2021
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4.7.2 LIMIT

4.7.2 LIMIT
LIMIT -] KR i H A SR AT TR
s EnGQLY B, RAUEREER () , "ILIRKREEE,
* fEopenCypher/y s\, RAVHEREERF, FILUMER skip 8RR &,

B : fEnGQLY FEskopenCypher/7 s i A LIMIT B, {1/ ORDER BY BRI HANUF IR H 2L, &M — ARl A 4.,

nGQLY Bi&Ei&

EnGQLY @, LInIT Y LAEEES soU IR, AR ER—REEMH,  LINT FAHRI— el NS, SRIWERAUZ IE R

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

S8 e

var PR Bt s 5

of fset_value fmFsHE, BIE SO —TIFamR L, SRTIM 0 FFan, BRAMED 0, FoRME—1TFF4RIKIE,
nunber_rous R B EATEG

=l

# MBEFLERPREIE 21T IRH31 TR,

nebula> GO FROM "player100" OVER follow REVERSELY \
VIELD $$.player.name AS Friend, $S$.player.age AS Age \
| ORDER BY Age,Friend \

| LIMIT 1, 3;
S S +
| Friend | Age
S e +
| "Danny Green" | 31
S S +
| "Aron Baynes" | 32
S e +
| "Marco Belinelli" | 32 |
S S +

openCyphers i iE;

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

S8 e

var PRFP B S 5

offset TmFsaE, BIE SO —ATIFAmREL, 2SR5 0 JFhn, BRAMED 0, FoRME—ATIF4RIKE,
nunmber_rous REIEATRCR,

offset A1 number_rows AJ LU ZEAI, (R FRXX VL RAIUEIE TR,
VAl PIANEEBEE R 0 SR B ahm N ECR, 40 8/6 Ml FECE 1,
st

nebula> MATCH (v:player) RETURN v.name AS Name, v.age AS Age \
ORDER BY Age LIMIT 5;

e S +
| Name | Age |
Srooooooocooooosoonooooood | —— +
| "Luka Doncic" | 20

e S +

-146/408 - 2021 Vesoft Inc.



4.7.2 LIMIT

| "Ben Simmons" | 22

R e e T Fommm +
| "Kristaps Porzingis" | 23

S S S SO +
| "Giannis Antetokounmpo" | 24 |
R e e T Fommm +
| "Kyle Anderson" | 25 |
S S S SO +

nebula> MATCH (v:player) RETURN v.name AS Name, v.age AS Age \
ORDER BY Age LIMIT rand32(5);

"

SKIPRA

SR DLBASRAE P SKIP <offset> IRIERA &, JGHIATFEZEININ LIMIT <number_rows> o

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

Fomm e Foeme +
| Name | Age |
{romoossoscoosoosoo S +
| "Manu Ginobili" | 41 |
Fomm e Foeme +
| "Tony Parker" | 36

{romoossoscoosoosoo S +

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

e S +
| Name | Age |
fooooooooooooooo e— +
| "Tony Parker" | 36 |
e S S +

ST DU SKIP <offset> 1 LIMIT <number_rows>, X [m]HH [RI 1Y 53 4E

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

. RS +
| Name | Age |
N - +
| "Manu Ginobili" | 41 |
. RS +

/G ¥ March 29, 2021
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4.7.3 ORDER BY

4.7.3 ORDER BY
ORDER BY 45 &4 H &5 SRATHEF LU,
* EnGQLY JBH, WABFE YIELD FH)Z 5 FEER (]) F10RDER BY FH,
* ffopenCypher/i: \H, FAFHHEERF, 7F RETURN F-67.2 f5 1 oRDER BY T,

* {fiflorder by FYBHMEASEE A4 T BEMEH, BNIRFEIERROR (-12)]: SemanticError: Only column name can be used as sort

item
BEFF RN 53 A0 T P

e asc (BN : T
* DESC: F#/%.

nGQLI BiEi%

<YIELD clause>
ORDER BY <expression> [ASC | DESC] [, <expression> [ASC | DESC] ...1;

=l

nebula> FETCH PROP ON player "player100", "player101", "player102", "player103" \
VIELD player.age AS age, player.name AS name \
| ORDER BY age ASC, name DESC;
+

| P N —— +
| VertexID | age | name
S S froccoo S +
| "player103" | 32 | "Rudy Gay"
| P P +
| "player102" | 33 | "LaMarcus Aldridge"

+ +

\ \

+

\

¥

OpenCypher A RiEi&

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

il

nebula> MATCH (v:player) RETURN v.name AS Name, v.age AS Age \
ORDER BY Name DESC;

"Yao Ming"
+- N
| "Vince Carter"
Troooooccocoooooco S +
| "Tracy McGrady" | 39 |
S oo +
| "Tony Parker" | 36
Troooooccocoooooco S +
| "Tim Duncan" | 42
S oo +

# BEUFEREF, NRFRIER, BURLHE.
nebula> MATCH (v:player) RETURN v.age AS Age, v.name AS Name \
ORDER BY Age DESC, Name ASC;

E—— Drooooocooconooocooca +
| Age | Name |
+ommee S +
| 47 | "Shaquille 0'Neal"
E—— Drooooocooconooocooca +
| 46 | "Grant Hill" |
+ommee S +
| 45 | "Jason Kidd"

E—— Drooooocooconooocooca +
| 45 | "Steve Nash" |
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4.7.3 ORDER BY

NULL{ERIHEF
FEHEEIN, 2IEHBNREFIHNULLE, BRI, SfEfHrskyBNULLHE,

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

T T +
| Name | Age |
S S +
| "Tony Parker" | 36
T T +
| "Manu Ginobili" | 41
S S +
| "Spurs" | __NULL
T T +

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

+-

AT #HT: May 13, 2021
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4.7.4 RETURN

4.7.4 RETURN

|

RETURN FAJ7E X TnGQLAEMIVHI AR, MRFERMEZANTE, HESCES () 7R,

i

RETURN AT A5 | S FAJaiBA) :
* RETURN A7 A LU FnGQLAopenCypher /5 sUEAIH, B4 MATCH B UNWIND ,

* RETURN RTLABRREN, i 2RISR,

openCypher &t
ASAREMGEM TnGQLH openCypher /5, X FnGQLY RANAE &5 R, 1§25 UL VIED ,
RETURN B 2540 N openCypheriit :
o HEAAETC TP RERTI TR L RS, fild

MATCH (" #21":player) \
RETURN " £51°;

o WE— MK, FHIRENZEATTR AT A TR, Bl

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

[AEREFRE S
* fEnGQL 1.x71, RETURN 3&EFH FnGQLY 8, HIE N RETURN <var_ref> IF <var_ref> IS NOT NULL o

* ffnGQL 2.0, RETURN R5&EH TnGQLY &,

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

R[EA
nebula> MATCH (v:player)-[e]->() \

RETURN e;
0 S S S +
| e \
o e e e e +
| [:follow "player104"
S 0 S S S S +
| [:follow "player104"

o e e e e +
| [:follow "player104"->"player105" @0 {degree: 60}]
S 0 S S S S +
| [:serve "player104"->"team200" @0 {end_year: 2009, start_year: 2007}]

o e e e e +
| [:serve "player104"->"team208" @0 {end_year: 2016, start_year: 2015}]

-150/408 - 2021 Vesoft Inc.



REIEM

fFEFATEL {<vertex_name>|<edge_name>}.<property> 3R [0l s B3 MY J& 1o

nebula> MATCH (v:player) \
RETURN v.name, v.age \

LINIT 3;
e S +
| v.name | v.age
S S +
| "Rajon Rondo" | 33
. S +
| "Rudy Gay" | 32
S S +
| "Dejounte Murray" | 29 |

+-

REIFETTH
HHES (0 BEPEEEARP A L,

nebula> MATCH (v:player{name:"Tim Duncan"}) \

RETURN *;
fromsossoocoooossoecoosoE s e c oo Se e s e oo S smssooanoa0 +
[ v I
e +
| ("player100" :player{age: 42, name: "Tim Duncan"}) |
fromsossoocoooossoecoosoE s e c oo Se e s e oo S smssooanoa0 +

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

4.7.4 RETURN

RETURN *;

e dheccoccccccccccccooooooooooooooooooooosoosssssossossooa99999999000005555 fhmcccccccccccooooooooooooosossosossssosoassoaaaa00099505 +

v | e | v2 |
e S e +
| ("player100" :player{age: 42, name: "Tim Duncan"}) | [:follow "player100"->"player101" @0 {degree: 95}] | ("player101" :player{age: 36, name: "Tony Parker"})
e dhoccoccccccccccccoooooooooooooooooooooooosssssossosssoaa9999999000055555 fmoooooooosoos
| ("player100" :player{age: 42, name: "Tim Duncan"}) | [:follow "player100"->"player125" @0 {degree: 95}] | ("player125" :player{age: 41, name: "Manu Ginobili"})
e S e +
| ("player100" :player{age: 42, name: "Tim Duncan"}) | [:serve "player100"->"team204" @0 {end_year: 2016, start_year: 1997}] | ("team204" :team{name: "Spurs"})
e dhoccoccccccccccccoooooooooooooooooooooooosssssossososoaa9999999000005555 fmeccccccccccooooooooooooosossooossssosoassoaaaa00999995 +

ERATFE
FEITETER AS <alias> EEANFHMHIEE RV T B

nebula> MATCH (v:player{name:"Tim Duncan"})-[:serve]->(v2) \
RETURN v2.name AS Team;

T - +
| Team

FH S —— +
| "Spurs" |
L - +

[ +
| Name
R +
| "Amber"
[ +

REIREFENENE

AR PERCEE SR, EANEEARTREE, 2R NULL .

nebula> MATCH (v:player{name:"Tim Duncan"})-[e]->(v2) \
RETURN v2.name, type(e), v2.age;

{romoossoscoosoosoo froccoocooso froccoccosoo +

| v2.name | type(e) | v2.age

Fomm e R atatat S et +
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REIFRERLGER

RETURN IBAJ AT LR EISCF, B E IE A 2R A

nebula> MATCH (v:player{name:"Tony Parker"})-->(v2:player) \
RETURN DISTINCT v2.name, "Hello"+" graphs!", v2.age > 35;

RETURN 1+1, rand32(1, 5);

frommmmes fremmmccss=om=s +

| (1+1) | rand32(1,5)

T — T S —— +

| 2 1

frommmmms e +
R[EIME—SEY

{85 FH pISTINCT FTLAMNBRES REEHH I E £ 7B,

# FKAEEFADISTINCT,

nebula> MATCH (v:player{name:"Tony Parker"})--(v2:player) \
RETURN v2.name,
R e e LS +

| v2.name

L ——
| "Tim Duncan"
L —
| "LaMarcus Aldridge"
L ——
| "Marco Belinelli"
L —

S —
| "Dejounte Murray"

Got 8 rows (time spent 3273/3893 us)

# fEFDISTINCT,

nebula> MATCH (v:player{name:"Tony Parker"})--(v2:player) \
RETURN DISTINCT v2.name, v2.age;

E S —
| v2.name

L —
| "Tim Duncan"
e
| "LaMarcus Aldridge"
L ——
| "Marco Belinelli"
e
"Boris Diaw"

L ——
| "Dejounte Murray"
e
| "Manu GinobiLi"
L ——

|
+
|
+
|
+
|
+
| "Boris Diaw"
+
|
¥
|
+
|
+
|

v2.age;
________ +
v2.age |
-------- +
42 |
________ +
33 |
-------- +
2 |
________ +
36 |
-------- +
29 |

________ +
v2.age |
-------- +
42 |
77777777 +
33 |
-------- +
2 |
77777777 +
36 |
-------- +
29 |
77777777 +
41
-------- +

4.7.4 RETURN

/5 HEHT: March 29, 2021
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475TTL

TTL (Time To Live) f&&@MEMTFHEH, HE, @Ml

openCypher¥ &%

ASIREOGER TnGQLY &,

ARED
° TREMEUGH B TTLIEDIYE T,
o PREEGHI EARERINTEETTLIRWIAIR S|, HUEE AR @M Bl E th A T,

B
A
B M RN R0

* HER—ADROE MR, R —DEMES, stz

4.7.5 TTL

MR- RAEZMRE, BN DNEELH, MzEEHEREN MRS th T, ERAAREY, S MRS R R,

iDEMESE

KA — S (A — A28, 3 B — e, sathasd i,

THARbEE
JEMESEIANG, X RIS AR AR (AL b, (RS2 B 25 S R,
Nebula Graph HalMbR SRS, 21 F—XCompactionid I iz 22 (A,

BEIA A0SR R ATTLIE, |—XCompaction. J& i IR R T LU & %,

TTLi%EI

nGQLIFFHITTLIELAN

by LW
ttl_col T BB AN R BIEREEZERAUR int B3 tinestanp o
ttl_duration TRENFBEE, B0 . NRBEEDIN6ANIETIEE, BIEEMN MR EZ AR N T LRI AR, Bk

Ao A0SR ttl duration A0, BRI,

ERTTI%L
ERAREEE
ARG IR EA 018, 15T ALTER TBA S HhREaa 28,

# QUBARE.
nebula> CREATE TAG t1 (a timestamp);

# ALTERIESURE, ARINTTLEDL.
nebula> ALTER TAG t1 ttl_col = "a", ttl_duration = 5;

# BAR, BARSEH.
nebula> INSERT VERTEX tl(a) values "101":(now());
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4.7.5 TTL

IR NAERREFE
QIR BRI P AR I IR EE TTLIEDL, #5152 W CREATE TAGHICREATE EDGE,
# SRR IR ITLIETL,
nebula> CREATE TAG t2(a int, b int, ¢ string) ttl_duration= 100, ttl_col = "a";

# FAS, THABTIEI 1612778164774 (1612778164674 + 100) o
nebula> INSERT VERTEX t2(a, b, c) values "102": (1612778164674, 30, "Hello");

HIER7Z BB E]
MBS I TR AT AE AT LR 32

o TR A T s 0 ) 1
nebula> ALTER TAG t1 DROP (a);

o Wi ttl_col HZEFRFH,
nebula> ALTER TAG t1 ttl_col = "";

* I&IH ttl_duration 9 0 o AHRIERTARBETTLILTA, [FIWHRS; (ke M5 1,
nebula> ALTER TAG t1 ttl_duration = 0;

e o BIME ttl_duration 73 0, SEHRREAESON N AYJE T,

B EHT: April 9, 2021
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4.7.6 WHERE

4.7.6 WHERE
WHERE -0 ] LU S 5 i H A5 2
WHERE ~AJ5E 5 A T4 21
* nGQLY &, {4 60 A1 LooKuP 1B4],

* openCypher/i=X, il wATCH A1 wITH IH 4],

openCypher &t
o REZFFEMZUF ] wHERE 7f) (TODO: planning) , 41 WHERE (v)-->(v2) o

o it jErank/2RAENGQLYIAE, HSRFENGQLY BIVIEA) (il co A1 Lookup ) ], EJyopenCypherthi%frankiIiE,

Eiimx
BWIREEMENE Y
1E WHERE TR AR /RIBEAF NOT . AND . OR A1 XOR & X &&fF, R TSBELFIIEALS, BB MBI LI,

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

R e L LT Fommmmam +
| v.name | v.age |
S SR froccoceo +
| "Marco Belinelli" | 32
R e L LT Fommmmam +
| "Aron Baynes" | 32
S SR froccoceo +
| "LeBron James" | 34
R e L LT Fommmmam +
| "James Harden" | 29
S SR froccoceo +
| "Manu Ginobili" | 41
R e L LT Fommmmam +

nebula> GO FROM "player100" \
OVER follow \
WHERE follow.degree > 90 \
OR $$.player.age != 33\
AND $$.player.name != "Tony Parker";
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4.7.6 WHERE

TiEEY
T WHERE ¥~ FP ] s sl Y J8 M SR
o A IERUEME

nebula> MATCH (v:player)-[e]->(v2) \
WHERE v2.age < 25 \
RETURN v2.name, v2.age;

S S +
| v2.name | v2.age

R e e e Fomm e +
| "Luka Doncic" | 20
S S +
| "Kristaps Porzingis" | 23

R e e e Fomm e +
| "Ben Simmons" | 22
S S +

nebula> GO FROM "player100" \
OVER follow \
WHERE $.player.age >= 42;

| "player101" |
oo .

nebula> MATCH (v:player)-[e]->() \
WHERE e.start_year < 2000 \
RETURN DISTINCT v.name, v.age;

S romoosoo +
| v.name | v.age
Proccooooocaoonooncoad C— +
| "Shaquille 0'Neal" | 47
. fmmcomas +
| "Steve Nash" | 45
Proccooooocaoonooncoad Cj— +
| "Ray Allen" | 43
. fmmcomas +
| "Grant Hill" | 46
Proccooooocaoonooncoad C— +
| "Tony Parker" | 36
S romoosoo +

nebula> GO FROM "player100" \
OVER follow \
WHERE follow.degree > 90;

Proccoscooaooao +
| follow._ dst |
S +
| "player101" |
Proccoscooaooao +
| "player125" |
S +

st EES

nebula> MATCH (v:player) \
WHERE v[toLower("AGE")] < 21 \
RETURN v.name, v.age;
+
| v.name
¥

SRMEREE

nebula> MATCH (v:player) \
WHERE exists(v.age) \
RETURN v.name, v.age;

S S i +
| v.name | v.age |
e S +
| "Boris Diaw" | 36

S S i +
| "DeAndre Jordan" | 30

e S +
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4.7.6 WHERE

FIERANK
TEnGQLHY, ANRZA ARG S, BRRENME, MEfIryME— X5 2rank{d, 78 wiEre FA)H AT A Aranksd 824,

# QRN SR,

nebula> CREATE SPACE test;

nebula> USE test;

nebula> CREATE EDGE el(pl int);

nebula> CREATE TAG 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"@1:(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);

# @i rankidigidl, EkrankAF289i8,
nebula> GO FROM "1" \
OVER el \
WHERE el._rank>2 \
VIELD el._src, el._dst, el._rank AS Rank, el.pl | \
ORDER BY Rank DESC;

| el._src | el._dst | Rank | el.pl

l1 |2 l6 |16 |

I1 |2 5 15 |

l1 |2 l4 |1 |

I1 |2 [3 |1
ERFIT SR

£ WHERE T~FJ R {# FF] STARTS WITH. ENDS WITH BK CONTAINS AJAVCECF AT ERINEFE IR/, PEALH X 99 K/NE.,

STARTS WITH

STARTS WITH 2 M4 Ha (TR A B FF AR PERL,

# THRIUTHLHplayerfE o
nebula> MATCH (v:player) \
WHERE v.name STARTS WITH "T" \
RETURN v.name, v.age;
e feccccce +
| v.name | v.age |

| "Tiago Splitter
e

WISRAEAE /NG ¢ (STARTS WITH "t") , wR[EIZ2ER) REONMBUREF A LUNE « T4,

nebula> MATCH (v:player) \
WHERE v.name STARTS WITH "t" \
RETURN v.name, v.age;

Empty set (time spent 5080/6474 us)

ENDS WITH

ENDS WITH 23 ANF-4F HR (1945 SR 1B P 4R VLT,

nebula> MATCH (v:player) \
WHERE v.name ENDS WITH "r" \
RETURN v.name, v.age;

e fomccccs +
| v.name | v.age |
NN | +
| "Vince Carter" | 42

N fiomcmccs +
| "Tony Parker" | 36

NN | +
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4.7.6 WHERE

| "Tiago Splitter" | 34 |
R e L L LT e +

CONTAINS
CONTAINS 2346 75 J¢ fit 7 /2 A5 PE L # 1 FR AU S — 8 595

nebula> MATCH (v:player) \
WHERE v.name CONTAINS "Pa" \
RETURN v.name, v.age;

fooooooooooooooo S — +
| v.name | v.age |
e {rmmcomcs +
| "Paul George" | 28
fooooooooooooooo S — +
| "Tony Parker" | 36
e {rmmcomcs +
| "Paul Gasol" | 38
fooooooooooooooo S — +
| "Chris Paul" | 33
e {rmmcomcs +

LANOTER

TERT LIS SAT/GB AT NoT —i(EH], &8 TR AR IELSlF,

nebula> MATCH (v:player) \
WHERE NOT v.name ENDS WITH "R" \
RETURN v.name, v.age;

|

+

|

+
| "Dejounte Murray" | 29
T — S +
| "Chris Paul" |33 |
S S i +
| "Carmelo Anthony" | 34

Rl
EeFIRPEIE
] INBRAF SR ME R B ERE S R,

nebula> MATCH (v:player) \
WHERE v.age IN range(20,25) \
RETURN v.name, v.age;

Srom e mmocoEe e m e oo +

| v.name |

fmmmmmoessmmossosscaosooes +

| "Luka Doncic"
N —

| "Kyle Anderson"

| "Joel Embiid"
N

et — +— +— +— + —

ZEENOTHER

nebula> MATCH (v:player) \
WHERE v.age NOT IN range(20,25) \
RETURN v.name AS Name, v.age AS Age \
ORDER BY Age;

R e e L e s Femmm e +
| Name | Age |
S S S SO +
| "Kyrie Irving" | 26

R e e L e s Femmm e +
| "Cory Joseph" | 271 |
S S S SO +
| "Damian Lillard" | 28
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4.7.6 WHERE

L —— S +
| "Paul George" | 28 |
Fomm e +eeme +
| "Ricky Rubio" | 28 |
e S +

IR EHT: April 9, 2021
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4.7.7 YIELD

4.7.7 YIELD
VIELD fE X nGQLZE M &k 5,
YIELD AT A5 | SFHyaliff)

* YIELD FAIATDLAHFnGQLY BB, Bl40 60, FETCH B LOOKUP o

* YIELD 15 Ay ] DAFERAT 251k & & 2 A (A,

openCypher &t
AXAREIGERFTnGQLY B, % FopenCypher/s sVAIAIE S HHEER, 155U RETURN o
YIELD fEnGQLAlopenCypher 15 R [FIVEKEL :

* ffopenCypherH, VIELD FlF7E CALL[...VIELD] J~A7Hfa & A2 F st
B nGQLE AN FF CALL[...VIELD]

* fEnGQLH, VIELD AlopenCypher+ify RETURN Z{LL,

YIELDF4]
Bk

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

S8 B

DISTINCT ReEmhaiR, B RERNEERE,

col ZOREIMFR, ANRIA N TFRIRE R, IREIERAPIEEN col o

alias col YR, FEFI RBET AS HEATIRE, BB ek IS RAIIF4 9% 4.
fEFYIELDF4)

GO EATHEF VIELD :

nebula> GO FROM "player100" OVER follow \
YIELD $$.player.name AS Friend, $$.player.age AS Age;

S oo +
| Friend | Age |
occooocooooonoooc S +
| "Tony Parker" | 36 |
S oo +
| "Manu Ginobili" | 41 |
Proccooocooooonoooc S +

* FETCH IEAJHR A VIELD :

nebula> FETCH PROP ON player "player100" \
YIELD player.name;

N —— [ ——_ +
| VertexID | player.name |
R ittt LT +
| "player100" | "Tim Duncan" |
N —— [ ——_ +

* LOOKUP TEAJH s F VIELD :

nebula> LOOKUP ON player WHERE player.name == "Tony Parker" \
YIELD player.name, player.age;

| VertexID | player.name | player.age |
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4.7.7 YIELD

YIELDiE4]
Ek

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

S8 e
DISTINCT REFHAR, RO KERIERE,
col BRI TBE, AARA T B4, SREEERPISEH col .
alias col HYRNA, (EFH B As HEATIRIE, IRiE SR BS54 %5 2o
conditions TE WHERE AP IRIE YT I8SMF. TETETES L WHERE .

£ AEWPERYIELDIER

EEGERT, VIED IHFAF LRI ik BUzanifavasReE, RnkH.

# &Hplayer100 X ¥HIplayer, FHitBE i FI9ER,
nebula> GO FROM "player100" OVER follow \
VIELD follow._dst AS ID \
| FETCH PROP ON player $-.ID \
VIELD player.age AS Age \
| YIELD AVG(S$-.Age) as Avg_age, count(*)as Num_friends;

F S —— - +
| Avg_age | Num_friends |
T R +
| 38.5 2

Fi S —— T —— +

# BHkplayerl01% EMplayer, R[Eldegree X TF90Iplayers
nebula> $varl = GO FROM "player101" OVER follow \
YIELD follow.degree AS Degree, follow._dst as ID; \
YIELD $varl.ID AS ID WHERE $varl.Degree > 90;

I ERYIELDIER

VIELD F] AR FRSAA IR B 45 R,

nebula> YIELD rand32(1, 6);

T +
| rand32(1,6) |
T +
|3 \
. +

nebula> YIELD "Hel" + "\tlo" AS stringl, ", World!" AS string2

S S — +
| stringl | string2

R ettt e +
| "Hel  lo" | ", World!"
S S — +

foooooooooooooocoo +
| (hash(Tim)%100) |
SN ——— +
| 42

foooooooooooooocoo +

nebula> YIELD \
CASE 243 \
WHEN 4 THEN 0 \
WHEN 5 THEN 1 \

ELSE -1 \
END \
AS result;
fromoocsoo +
| result |
R +
[1 \
fromoossoo +
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4.7.7 YIELD

5 ¥ March 30, 2021
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4.7.8 WITH

4.7.8 WITH

WITH A AT DGRIGHF B A WA AE R, FERACBIEE RO N AR A B 510,

openCypher&&tE

AAEVEOGE ] FopenCypher 51,

BiWH : fEnGQLY B, A5 with KEVEER, HEel TEAAARR,. RZEFopenCypher/s A HEER, WAZEENGQLY BH A
WITH 41,

HMEREN

Wit FAJRTUH BB, R —SRIB AR Lo 5 — B AR .
L
1. el — s,
2. 583 nodes () BRECRFESEE LAV s R — DI,
3. RIS AT,
4. RHEEEREFER,

nebula> MATCH p=(v:player{name:"Tim Duncan"})--() \
WITH nodes(p) AS n \
UNWIND n AS n1 \
RETURN DISTINCT nl;

2

1. PEfg fIDA player100 HY 55,

2. 585 labels() BIECR SEIFTA AR MR — DI,
3. FHIRIF I IAT
4. R mZER,

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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4.7.8 WITH

| "player" |

WITH R USRS B P IR S T

nebula> MATCH (v:player)-->(v2:player) \
WITH DISTINCT v2 AS v2, v2.age AS Age \
ORDER BY Age \
WHERE Age<25 \
RETURN v2.name AS Name, Age;

collect()Z Fisb IR
£ collect() BRECRHRINES RERFIZR 2 /i1, ATLUE A wIth AR FOBR dils a5

nebula> MATCH (v:player) \
WITH v.name AS Name \
ORDER BY Name DESC \

LINIT 3 \

RETURN collect(Name);
S +
| COLLECT(Name)
e S +
| ["Yao Ming", "Vince Carter", "Tracy McGrady"] |
S +

#ARETURNIEA)(ER

TE WITH TR I IE R4, FFiE5T RETURN FA)HiHIZE

nebula> WITH [1, 2, 3] AS Llist RETURN 3 IN Llist AS r;

oo +
[r |
REE T +
| true |
oo +

S — +
| result |
fmmconmes +
| true

S — +

RJGHEHT: May 7, 2021
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4.8 [EEAIE

4.8 EZ=ia)iEa)

4.8.1 CREATE SPACE

K Zz[A 2 Nebula Graph {7 It S EEIEE S, 5MySQLHdatabasei&I8l, CREATE SPACE 1B ] LUE 5 E A FROIEE — N HT Iy = 22 (A,

AIfRSR

A God My Al LUHAT CREATE SPACE 1BF], TEIBIES WA I0IE,

B/E

CREATE SPACE [IF NOT EXISTS] <graph_space_name>
[(partition_num = <partition_number>,
replica_factor = <replica_number>,
vid_type = {FIXED_STRING(<N>) | INT64})];

IF NOT EXISTS
IF NOT EXISTS JXHET I LUGTNF PRIV R ZE R B F(E, RATFEN, FaldE 2w,

B« (U 22 R 2R, AREEARE .

E iR

graph_space_name TENebula Graph S| —FRIR— N & 22 [H],

B X B ZE a5
TERT LU P 22 IR R A T I T
* partition_num
TEE B 22D AR, BUORE NSRRI RRE, ISP A3MER, BUGREIS M. BIMEN100,

¢ replica_factor

FEEF NI R IRIARE, B PIER3, EMRGIPRE 1, BHTHRERTERERNR, AIARRn U2 a8, BIMENL.
R L AURREIAROREL, ERELM A BALANCE M4 9 Nebula Graphff#i#fRss i sy &,

* vid_type

FEE S IDREIEER, AIIEME N FIXED_STRING(<N>) 1 INT64 , FIXED_STRING(<N>) FREIBEAINFAFER, RAKE NN, BHKEAIRE ; 64
FORBARIAA R, BRINMEN FIXED_STRING(8) o

IR BETEEED, Nebula Graph2f#i i BAIAE B2 & Z2H],

el
# fEFARIAME.
nebula> CREATE SPACE my_space_1;

# BESHHE,
nebula> CREATE SPACE my_space_2(partition_num=10);

# IEEBIAKE,
nebula> CREATE SPACE my_space_3(replica_factor=1);

# IEERIDRAKE,
nebula> CREATE SPACE my_space_4(vid_type = FIXED_STRING(30));
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SUREZEENA

AT AR ZE B rTRER RN, PRI AR =20 SR

Nebula GraphfHE F—/MDBE AN SEKE 22 REVEIE, S8 TIRAIERD, rTRUERLTGEs— !

* {E SHOW SPACES 5X DESCRIBE SPACE 1EHJAYEESRAPEHBYE 22, AIRIRAR, BHEMH IMER,

o SEREMANOBREL, 102050,

AR FBENESOOBRIAIRG, 1 NATE AL E B S B heartbeat_interval_secs o

HESRIHER

TERBEERD, BT RSN AR, 73R e, R TAN T ar S

nebula> SHOW HOSTS;

osconcocas fmmcomes fomccoces T e e
| Host | Port | Status | Leader count | Leader distribution | Partition distribution
N | SV | frooooonocanoood e O OOEOOIEEEEEOOEEEEEEOCOEEEOnoD NN
| storaged0 | 9779 | ONLINE | 1 | basketballplayer:5 | basketballplayer:5
Fosconcocas fmmcomas fomccocas e N e e
| storagedl | 9779 | ONLINE | 2 | test:1, basketballplayer:5 | basketballplayer:5, test:1
RN | | | VNN O COOEOOIEEEEEOOEEEEEOOCOEEEOEoD NN
| storaged2 | 9779 | ONLINE | 1 | basketballplayer:5 | basketballplayer:5
Fosconcocas fmmcomas fomccocas e N e e

AIRFFLIIMOE, IHRTAT T

nebula> BALANCE LEADER;

IR |

-------- +
77777777 +
-------- +
77777777 +

-------- +

4.8.1 CREATE SPACE

feJE BT April 13, 2021
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4.8.2 USE

4.8.2 USE

USE TEAD AT LURAE —MEIZEIR],  sRUTHEN S — A ZE], RN RS i TAEZE0m,

ARSI
T USE IBAIEEIRIZZMIN, R YRR A TS EZRERUIR, AR,

B/E

USE <graph_space_name>;

Tl
# {EEEZEiEspacelfER TEZEial,
nebula> USE spacel;

# H3REZR[E]spacel,
nebula> GO FROM 1 OVER edgel;

# YIiRBEZEiE]space2.
nebula> USE space2;

# 10FEZ(alspace2, FTikMspacelIBUEIEIE, KR SAIBE spacel T %
nebula> GO FROM 2 OVER edge2;

B © ARELE— SR AP RN PE T A B 22,

4 Fabric Cypherf~[d, Nebula Graph#JE 2RIt F25e EMEE, F—PEZEREN TIE2RRG, SEEVIRHAZER, 3R E 2R EHE
—JF kR USE TBAJY, Fabric Cypher] LITE—4& B Ay b (i W M E 241,

fRJA ¥ #H: March 30, 2021
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4.8.3 SHOW SPACES

4.8.3 SHOW SPACES

SHOW SPACES 15AJA] L% HiNebula Graph/r#ilH A& &2/,

Bi&

SHOW SPACES;

il

nebula> SHOW SPACES;

S +
| Name |
S +
| “cba" |
S +
| "basketballplayer" |
N — +

BIEEE ZER1EZ W CREATE SPACE,

I April 13, 2021
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4.8.4 DESCRIBE SPACE

4.8.4 DESCRIBE SPACE

DESCRIBE SPACE 1841 1] LT /RG22 R M{E B,

B
YRAT AR DESC {E2M DESCRIBE HY4E Lo

DESC[RIBE] SPACE <graph_space_name>;

il
nebula> DESCRIBE SPACE basketballplayer
fmseofimeosocococcooccomcas . e frmmconzcos fmmcomccomces . e froscoomcocas +
| Partition Number | Replica Factor | Charset | Collate Atomic Edge | Group
+ + mmmoms
| "utfs" | "utfs_bin"
---------------- T ST S

Ifa#H: April 13, 2021
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4.8.5 DROP SPACE

4.8.5 DROP SPACE

DROP SPACE iB-1] v LAMBRAE 2 B 24 Rl A5 TN A

HifRSR M

HEGod My Al LLLAT DROP SPACE 184, TEIFIES WE 1 KIIE,

EE
DROP SPACE [IF EXISTS] <graph_space_name>;
IF NOT EXISTS XEEF R DU AHINBRIVE 2 M2 B 7E, RAREN, & 2MBRE2ZEH,
DROP SPACE TBAJANZ N A BRAGE 5851 f Bz R 42 R0y SRS fF, 8 B A uSE 1B fude E AT & 22 0], SRJGHLIT SUBMIT JOB COMPACT o

B IE AT IR Z2 R R

)7 BT March 30, 2021
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4.9 FREIER)

4.9 PrZiEA)

4.9.1 CREATE TAG

CREATE TAG iB-A1) A] LUR 45 E A RO — RS,

OpenCypher&it
nGQLHWtagflopenCypheritlabeltiE, EXAFTAR, FlATEMIM6IER,

* openCypheri¥label FFE1E CREATE 1E A A 5. 5 — it 01l
* nGQLH W tag T E M CREATE TAG IEAJIISZ A, tag® GEMySQLAE,

ARSI
PUAT CREATE TAG 1A 75 22 BT B I P TR E R Z2 R BUERR AR, S,

B/E
IEFREERT, FRESCH usE IBAUHRE TARZEH,

CREATE TAG [IF NOT EXISTS] <tag_name>
([<create_definition>, ...])
[tag_options];

<create_definition> ::=
<prop_name> <data_type> [NULL | NOT NULL]

<tag_options> ::=
<option> [, <option> ...]

<option> ::=
TTL_DURATION [=] <ttl_duration>
| TTL_COL [=] <prop_name>
| DEFAULT <default_value>

IRE SRR
* IF NOT EXISTS : A&ERTLAfH A IF NOT EXISTS X BEFAMIAFQIERIARE B EFE, RAENFER, F 018,
BEHH © AURIFRAS R, A2 B8 1,

* tag name @ FENEZERINEFRELIUEME I, ERIFRIEGEERESR. FVFIIFRERPRIIN G 22 R AR, RIS UL 8 T A AR

B =
B o

® prop_name

JEMEARRR, BREE AR MR MR A —,

¢ data_type
JE PRV, BRI S RE B, TS WA A, /RS,

¢ NULL | NOT NULL

e E B AR ST NULL o BRIAE R NULL

* DEFAULT
B IEEIAME, BOMERTUZE— S (E8Nebula GraphX#FAR, ANHRFE A SNEATEE TN EMEE, W HBOAE,

TTL (TIME-TO-LIVE)

¢ TTL_DURATION
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fEE R PEAEN W, BN TR IR 2d B, 8 MEEAIN B E AN N T S 00N R, R =i i,

e TTL_COL

TR BB AN AR, IR AU int B timestamp

— MR R B E DB TIL.CL . HETTLIEEIESWTTL,

Tl

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

# RIBIRAE BMAIIRE.
nebula> CREATE TAG no_property();

# QBRI BRINENTE,
nebula> CREATE TAG player_with_default(name string, age int DEFAULT 20);

# 3FEBcreate_timei@BTTLA100%,

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

URARZEBLAA
A AIRARRERTRER RN, RN R = S,
Nebula GraphfHE F—/MDBEEINSERARERIAIE, o 7 HREIERS, IR ke —
* 1L sHow TAGS TFAIVEL RV EHTHIIRSE, AUIREAT, BERIWERK,
o SEREMANDBRES, Bl020%0,

WIRFEESCLBRERR, 1EAPTARLE S B SE heartbeat _interval_secs o

4.9.1 CREATE TAG

BOMER 0, FREMKAST .

IfE T April 13, 2021
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4.9.2 DROP TAG

4.9.2 DROP TAG

DROP TAG M AT LAMHIR 21 Hfj T-/E 22 Al PR AR

— N RA A= MR
s MIRFRA MR, MERIMRERS, EMERMX DA, T XCompactionfffFR SMIBRIZ M. A _ERATRIFE,
* AURFMAZMIRE, MBREP—ARE, ARRTLUGREXA A, HR IRV S MBRREEE AT A B .

IERAR B EOUMERSchemakifis, AL ERYSCIFEH SRAZIZLIMER, M2 T —XCompactionfR{ERMER

AR
o RSN PO U R AR Y BEFRLAT DROP TAG 1H 4, IS ML i B2 AR

o AR R AL FZRE ], 750 DROP TAG IR 23R IMZEH4 15 [ERROR (-8)]: Conflict! ., MMFRZZE[iE%Wdrop index,

EP A
DROP TAG [IF EXISTS] <tag_name>;
 IF NOT EXISTS : AeUfFMBRIVIRASE B EEIE, NAREN, F2MBRRE,

* tag_name : FEEEMBRAUFRE AR —IIABEMIBR— AR,

il

nebula> CREATE TAG test(pl string, p2 int);
nebula> DROP TAG test;

/G HEHT: March 31, 2021
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4.9.3 ALTER TAG

493 ALTER TAG

ALTER TAG IEA) AT LUBTARBENVEEM, HIATEMEIE, BUdadet, thalbUygEERiE, X TTL (Time-To-Live) .

ARSI
o RS PO AU R AR Y BEFRAT ALTER TAG 154D, TERSIHZ W N IE A AR,

o MAEEERBEER T ERSG], EN ALTER TAG ISR IHZ2HE1R [ERROR (-8)]: Conflict! . MHERZR5 (1S Wdrop index,

BE

ALTER TAG <tag_name>
<alter_definition> [, alter_definition] ...]
[ttl_definition [, ttl_definition] ... ];

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

* tag name : fEEEIBUMRERI, —IHRRBS —MrE, B ESEIRREIE YT LIEZE M AE, SRR,

o ALITE—N ALTER TAG iBHA)F{#iFIZ5> ADD . DROP I CHANGE F-fJ, FHI.ZAFHHEES () F.

il

nebula> CREATE TAG t1 (pl string, p2 int);
nebula> ALTER TAG t1 ADD (p3 int, p4 string);
nebula> ALTER TAG t1 TTL_DURATION = 2, TTL_COL = "p2";

SR AR
A HNNBSRRRETRER RN, RINBUUR R LI,
Nebula GraphF7E F—MOBUEBINSERARENIHER, N THRESRS), WA T %z — !
* 7 DESCRIBE TAG BNV R EGIRBER, WIMELUIIN, AMRBRA BT, EEF I EE,
o FREMAOBES, FlA020%0,

WIRFEESOLBRERRE, E AT RLE S BB E heartbeat _interval_secs o

IxfE#E#: March 31, 2021
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4.9.4 SHOW TAGS

4.9.4 SHOW TAGS
SHOW TAGS TE 1) S/ 24 Rif B 24 [l N Y T B AR 2 o

PAUAT sHoW TAGS TEAUANTR EAEATARAR,  (E2 iR (145 5 b S g ) F P A SR DVAE

B

SHOW TAGS;

il

nebula> SHOW TAGS;

/5 H: March 31, 2021
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4.

DESCRIBE TAG ‘Z/RIEEFREMIEAMER, BIANTERAFR, BiEmE,

9.5 DESCRIBE TAG

HifRSR M

TEEESI P TR A RS AR Y BESALT DESCRIBE TAG 1541, TEIFIHZ W N E Ay AU,

&

i
DESC[RIBE] TAG <tag_name>;

DESCRIBE FJ LAZAEA) DESC o

il

nebula> DESCRIBE TAG player;
Smommmmes oo momomos Hroooooo B +

| Field | Type

Null | Default |

| "age" | "int64" | "YES" | __EMPTY__ |
T T — T frocccocosooos +

4.9.5 DESCRIBE TAG

/G HT: March 31, 2021
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4.10 JHZEENEA

4.10.1 CREATE EDGE

CREATE EDGE 1) A] DU HE & S PRl — N 2R,

OpenCypher&it
nGQLH A2 MlopenCypher iy % ZKRMLL, EXHAARR, FalEiImelEss X,

* openCypherHHy X RIIFTLE REATE IHAJH G i — I,
* nGQLHHYAZETYFREZAE A CREATE EDGE IBAJMNZ AL, AR REMySQLH £,

ARSI
PHAT CREATE EDGE A )7 22 Y Ry I P A T8 M 22 MY B BB AR, A AR5,

B/E
VAR, FREISCH] usE IRAHRIE TAEZEM,

CREATE EDGE [IF NOT EXISTS] <edge_type_name>
([<create_definition>, ...])
[edge_type_options];

<create_definition> ::=
<prop_name> <data_type>

<edge_type_options> ::=
<option> [, <option> ...]

<option> ::=
TTL_DURATION [=] <ttl_duration>

| TTL_COL [=] <prop_name>
| DEFAULT <default_value>

btk

* IF NOT EXISTS : Rl QIR A IAE, HANHEN, FROIEDIA,

4.10 ;3805

VLW U IAZERINI R, ARG EAENE. - edge_type name © &ENEZERINELZELAHURME— 1Y, LIUAFRLIBFEEESR. T

WL FRNI S 22 A FRUUARTR], PR TR S I R TR T
IDAERRME

* prop_name

JEMEARR, NS AR JE MR PR A —,

* data_type
JEPERIRAEETY, BRI SR, S WA, /RS,

® NULL | NOT NULL

TEEBMEER S L, BRIAEDN NuLL

¢ DEFAULT

fEE B EREIME, BOMER LUZ — P FHENebula GraphsZHIVZGAN, QIR AN A HRERE DB IEE, WA,

TTL (TIME-TO-LIVE)

¢ TTL_DURATION
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4.10.1 CREATE EDGE

feE SN T, R AR MR R R PEE R MR E 2 AANSN T S ai i R, sl BOMED o, R,
e TTL_COL
TR BB AN AR, IR AU int B timestamp
— MR E N FEON TTL 0L, BETTLAMS R IESWTTL,
il

nebula> CREATE EDGE follow(degree int);

# QUBRARBMANRE,
nebula> CREATE EDGE no_property();

# QRS IRIAENILAEL,
nebula> CREATE EDGE follow_with_default(degree int DEFAULT 20);

# WFERPIRETTLAI00%.
nebula> CREATE EDGE el(pl string, p2 int, p3 timestamp) \
TTL_DURATION = 100, TTL_COL = "p2";

G EH: April 13, 2021
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4.10.2 DROP EDGE

4.10.2 DROP EDGE
DROP EDGE ¥ 1) T UM 244 Aiff T {222 (] N R FE A 50 2828,
—NIHREE R, MBRXANAZRE, EEEEVIFX N, T XCompactioni®(E 2 MFRIZZ,

TBRAZEERAEOUMERSchema i, AEEL ERYSCAFEH FARZLIMIE, TH27E T —XCompactionf{EI MR,

ARt
o SRESSRITH FORAURAE X B AR BEFALAT DROP EDGE TE AT, TRIBIE S ULAE M (AR,

* BLSEUANTEEMERG], &N DROP EDGE N 4R MHZEHFIR [ERROR (-8)]: Conflict! . MMERZR5(EZ Wdrop index,

BE
DROP EDGE [IF EXISTS] <edge_type_name>
* IF NOT EXISTS : ReUfAMIBRAVASB R E1EIE, WAEER, T RMiFRazes,

* edge_type name : HFEEIMEREGAZEALFR, — KA REMIER— A28,

il

nebula> CREATE EDGE el(pl string, p2 int);
nebula> DROP EDGE el;

fRJG ¥ H: March 31, 2021
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4.10.3 ALTER EDGE

ALTER EDGE 1 AU m] LUBSGAZSIN A T, BIANHE

ARSI

B BRI, WrLUYEMERE, BWTTL (Time-To-Live) .

o SRS P B X A PR S RESALAT ALTER EDGE 1B4]), TEIETEZS WAE A ERUR,

o WHREERI B AR TUERSG], &0 ALTER EDGE A R IMZEHTIR [ERROR (-8)1: Conflict! . MHERZRT[1EZS Mdrop index,

BE

ALTER EDGE <edge_type_name>
<alter_definition> [, alter_definition] ...]
[ttl_definition [, ttl_definition] ... ]

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 : $HEEUELNIIAIAILFR,

o A LUFE— ALTER EDGE TEFJFH{sH FHZ2 ™ ADD |

il

nebula> CREATE EDGE el(pl string, p2 int);
nebula> ALTER EDGE el ADD (p3 int, p4 string);
nebula> ALTER EDGE el TTL_DURATION = 2, TTL_COL = "p2";

e AR5 ER

SNBSS RE R RN, ROV BUUZ =
Nebula GraphiF#7E F—DBkEHANSERGH2E

* 1E DESCRIBE EDGE IEAJHYLER P EFILIAEE

o FREMAOBES, FlA020%0,

—RAREES A2, IR EE S H 2 E 1l T EZ2 R f1E

DROP Al CHANGE T-f1], FAJZRIHHSCES () 7h.

L LI,

RIMESL, N THEMESSY), FIERAT T 5kz—

, MBSO, AREAELSURY, THER LR EIL,

MR FEESCOBRIFIRRE, TEAFTA I E MBS heartheat_interval _secs o

4.10.3 ALTER EDGE

2R

IxfE#E#: March 31, 2021
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4.10.4 SHOW EDGES

4.10.4 SHOW EDGES
SHOW EDGES 15 1) S X4 wif B 2 (Al N Y AT S 26 B A4

AT Sow EDGES THAUANFREALMIARIR, (ERIR ISR FRAREE SR AT B BR DR

EE
SHOW EDGES;
Pl
nebula> SHOW EDGES;
T — +
| Name |
T E—— +
| "follow" |
L — +
| "serve" |
T E—— +

B EHT: March 31, 2021
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4.10.5 DESCRIBE EDGE

4.10.5 DESCRIBE EDGE

DESCRIBE EDGE ST RHEEHZRBIMIEAE R, BN, BiERIIE,

HifRSR M
TEEE S P AT R AR Y BEFALT DESCRIBE EDGE 154, IS WLAIE M G AR,

B/E
DESC[RIBE] EDGE <edge_type_name>

DESCRIBE FJ LAZAEA) DESC o

il

nebula> DESCRIBE EDGE follow;

S —— S — S — S +
| Field | Type | Null | Default |
fpommmmmoos fhommmmmees S e +
| "degree" | "int64" | "YES" | __EMPTY__ |
S —— S — S — S +

fRJA ¥ #H: March 31, 2021

-182/408 - 2021 Vesoft Inc.



4.11 F1EMA

4.11.1 INSERT VERTEX
INSERT VERTEX IE )R] LAfENebula Graph Sy E K22 m rhih A — N Z A .

A —PNVIDETFTEM A,  INSERT VERTEX RFRE 25 [ A Y Ao

ElE36s
FALT INSERT VERTEX TEA) TR EE Y Hi B SR Y F P A 15 E B 22 R A HH A SBUR, SR,

BE

INSERT VERTEX <tag_name> (<prop_name_list>) [, <tag_name> (<prop_name_list>), ...]
{VALUES | VALUE} VID: (<prop_value_list>[, <prop_value_list>])

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

prop_value_list:
[prop_value [, prop_value] ...]

° tag_name : FURHKAUARSE (AR , ARZELAURATEIE, EHIEZSICREATE TAG,
* prop_name_list @ TEIZENEMHELITIR,

* VD ! /D, fENebula Graph 2.0/ SRR, FEAEONEEZRINGE, 1§12 ICREATE SPACE,

4.11 HiEf)

* prop_value_List : AR4fE prop_name_List SEJEMAE, ANIRIBIEEMRE HIVBIEIAIAIEE, 2REHIR, MRRAEEGEIEE, MRS Ry

JEIEIRZE S NOT NULL , SR EIFR, 1FIEIE S ILCREATE TAG,

il

# MATIERMEMN S,
nebula> CREATE TAG t1();
nebula> INSERT VERTEX t1() VALUE "10":();

nebula> CREATE TAG t2 (name string, age int);
nebula> INSERT VERTEX t2 (name, age) VALUES "11":("nl", 12);

# BIEKN, EAN"al3"REintHE,
nebula> INSERT VERTEX t2 (name, age) VALUES "12":("nl1", "al3");

# —RIEBEA2N o
nebula> INSERT VERTEX t2 (name, age) VALUES "13":("n3", 12), "14":("n4", 8);

nebula> CREATE TAG t3(pl int);
nebula> CREATE TAG t4(p2 string);

# —RIBAR MR ERIE— NS
nebula> INSERT VERTEX t3 (pl), t4(p2) VALUES "21": (321, "hello");

—RATAZ IR A BT, DURIa— ik,

# ZRIBARBIEE.

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";

Fo e +
| vertices_

e S +
| ("11" :t2{age: 15, name: "n4"}) |
Fo e +

nebula> CREATE TAG t5(pl fixed_string(5) NOT NULL, p2 int, p3 int DEFAULT NULL);
nebula> INSERT VERTEX t5(pl, p2, p3) VALUES "001":("Abe", 2, 3);

- 183/408 -

2021 Vesoft Inc.



# BAKY, EREMEpIFEEANILL
nebula> INSERT VERTEX t5(pl, p2, p3) VALUES "002":(NULL, 4, 5);
[ERROR (-8)]: Storage Error: The not null field cannot be null.

# EMEp3ARRIAMENULL,
nebula> INSERT VERTEX t5(pl, p2) VALUES "003":("cd", 5);
nebula> FETCH PROP ON t5 "003";

# BMEpLRAKERS, EIERIREHET,
nebula> INSERT VERTEX t5(pl, p2) VALUES "004":("shalalalala", 4);
nebula> FETCH PROP on t5 "004";

4.11.1 INSERT VERTEX

/e E#T: April 13, 2021
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4.11.2 DELETE VERTEX

4.11.2 DELETE VERTEX
DELETE VERTEX JEAJATLAMIBR AL, AT s SR AR A A,

DELETE VERTEX B — K] DUMBR— P EkZ e RIS S EER—REEH, HEEIESWEER,

B

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

il
nebula> DELETE VERTEX "teaml";

# HREER, WRFERENR.
nebula> GO FROM "player100" OVER serve YIELD serve._dst AS id | DELETE VERTEX $-.id;

fipRg2
Nebula Graph#iZR s iy HIAFIAGFF IR LS, SRR RIS R,

B - HAGERECRUERR(ERY IR 1, ARA A HUREIE H L,

G ##: March 31, 2021
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4.11.3 UPDATE VERTEX

4.11.3 UPDATE VERTEX
UPDATE VERTEX IEA) A LUB R FARZEHYJE MHAE,

Nebula Graph3Z##CAS (compare and set) #%{F,

/" Note

—RHABEBE U MR

UPDATE VERTEX ON <tag_name> <vid>
SET <update_prop>

[WHEN <condition>]

[YIELD <output>]

S8 BB il N
ON <tag_name> = TRIE RINARES, BHESIIE MR E MR, ON player
<vid> = FEEBELN SID, "player100"

SET <update_prop> p=s FEE M E SR A, SET age = age +1
WHEN <condition> & FEE LIRS, W1 <condition> 455 false, SET THAIFREAER, WHEN name == "Tim"
YIELD <output> = e B Ak HAS . YIELD name AS Name

il

/] BEER"playerl01“BY/E %
nebula> FETCH PROP ON player "player101";

fmcccccccccccoooooooooooooooosoossssosssssssssssoa9995 +
| vertices_ |
e +
| ("player101" :player{age: 36, name: "Tony Parker"}) |
fmcccccccccccooooooooooooooooooossssosssssssssssoa9995 +

/] 1ERREagetIfE, FHiREInameF1HTHage.
nebula> UPDATE VERTEX ON player "player101" \
SET age = age + 2 \
WHEN name == "Tony Parker" \
YIELD name AS Name, age AS Age;

S froccoo +
| Name | Age |
R e Feemm e +
| "Tony Parker" | 38 |
S froccoo +

FUEEHT: May 10, 2021
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4.11.4 UPSERT VERTEX

4.11.4 UPSERT VERTEX

UPSERT VERTEX TE41)45 & UPDATE I INSERT , AISRAETE, REURNEMEME ; RATEE, ITAHNIA,

/" Note

UPSERT VERTEX — K HBEIEL—HREE,

UPSERT VERTEX MHAEIZL/XT INSERT , [KIA UPSERT JE—4H 0 A R BIMVIEEL, 18R, B A#EIE,

O Danger

B E @R BARVERE 0 T UPSERT 541, 1% FH UPDATE B INSERT 10%,

UPSERT VERTEX ON <tag> <vid>
SET <update_prop>

[WHEN <condition>]

[YIELD <output>]

e BB il NG
ON <tag> = TRIE RINARES, BHESIIE R E MR, ON player
<vid> = FEE BB L AN A ID, "player100"

SET <update_prop> = feE MM E SR VEAE, SET age = age +1
WHEN <condition> & feEsd sttt WHEN name == "Tim"
YIELD <output> = feEiE Ak S . YIELD name AS Name

BAFFENR
QISR SATEE, I8 wHEN TSR AR, HRALL, FNAIT SET 740, FRILHH AR SR BRI T
* SET T,
* JEPER A A BINME.
Bilan
* ZLE Y R 0L 8 B TARAS player BB name Al age o

* SET THIHEE age=30,

ARG TR PEELT TR,
SR IE WHEN A 51T B E A BRIME name J& 1EAF age JB AR
P P BOAME 30
= 5 NULL 30
i P BONME 30
= = NULL 30
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RBIATT

/] EEENRBEFE, BREnpty set”RRMRAFFE.
nebula> FETCH PROP ON * "player666", "player667", "player668"
Empty set

nebula> UPSERT VERTEX ON player "player666" \
SET age = 30 \
WHEN name == "Joe" \
YIELD name AS Name, age AS Age;
+

R R
| Name | Age |
I ———— S +
| __NULL__ | 30 |
R e +

nebula> UPSERT VERTEX ON player "player666" SET age = 31 WHEN name == "Joe" YIELD name AS Name, age AS Age;

fomcommcos E— +
| Name | Age

N i +
| _NULL__ | 30 |
fmmcommcos R +

nebula> UPSERT VERTEX ON player "player667" \
SET age = 31\
YIELD name AS Name, age AS Age;

nebula> UPSERT VERTEX ON player "player668" \
SET name = "Amber", age = age + 1 \
YIELD name AS Name, age AS Age;

C S — T ——— +
| Name | Age

L S fremmmasms=s +
| "Amber" | __NULL__

C S — T ——— +

4.11.4 UPSERT VERTEX

FHERG—REIF, KN age AZRIME, HHASSE, age BRIAMEN NULL, AT age = age + 1JG1 0 NULL o AI15R age HERIAE, W age = age + 1 ATLL

IEWAT, Bl

nebula> CREATE TAG 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;

+- -+
| Name | Age
p R —— i —— +
| _NULL_ |21 |
fomcozoscos R +
{EREFEN R

ASRREARAE, HE wHEN FAISerF, MR BURIEIEE,

nebula> FETCH PROP ON player "player101";

S +
| vertices_

B et T +
| ("player101" :player{age: 42, name: "Tony Parker"}) |
S +

nebula> UPSERT VERTEX ON player "player101" \
SET age = age + 2 \
WHEN name == "Tony Parker" \
YIELD name AS Name, age AS Age;

e ittt ) Feeme e +
| Name | Age |
T S +
| "Tony Parker" | 44 |
e ittt ) Feeme e +

AR RAFTE, (HRAWE WHEN FAIHISRMT:, BUCR R

nebula> FETCH PROP ON player "player101";
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4.11.4 UPSERT VERTEX

| ("player101" :player{age: 44, name: "Tony Parker"}) |
R +

nebula> UPSERT VERTEX ON player "playerl01" \
SET age = age + 2\

WHEN name == "Someone else" \
YIELD name AS Name, age AS Age;
e oo +

AW #HT: May 10, 2021
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4.12 iBiEG

4.12.1 INSERT EDGE

INSERT EDGE i5HJ R A 7ENebula Graph S filiyH5 & B 22 A i A — Sk 2 4%, 4

INSERT EDGE HYHAIT /A ZONE sl A, AIREAEDIA, R, &5

IS N

B

INSERT EDGE <edge_type> ( <prop_name_List> ) {VALUES | VALUE}
<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_list> ::=
[ <prop_value> [, <prop_value> ] ...]

* <edge_type> N RERMVIAEA HAEFEE — N A2H,

* <prop_name_list> : FRERBNIEEHFIIZEK,

* src_vid :EARMID, LAV S,

dst_vid : HINMID, FRBIVLS,

e rank : ANEI, SAMrank{E. BIAMEN 0. rank(EA] DUHRIX IS, Eia

SRR 01

openCypherif#& 1t | openCypher%H rank &,

* <prop_value_list> : AR4F prop_name_list SHEJEME(E, A0HJEHERL

RS PR R NoT NULL , AR EER, TH1E1ES

Tl

# BAT IS RBILHIL,
nebula> CREATE EDGE el();
nebula> INSERT EDGE el () VALUES "10"->"11":();

# fEArank 1898,
nebula> INSERT EDGE el () VALUES "10"->"11"@l:();

nebula> CREATE EDGE e2 (name string, age int);
nebula> INSERT EDGE e2 (name, age) VALUES "11"->"13":("nl", 1);

# —RIEEA25RL,
nebula> INSERT EDGE e2 (name, age) VALUES \
NS (MLt 1), "13"->"14":("2", 2);

# BB, FA"al3"FRintHE,
nebula> INSERT EDGE e2 (name, age) VALUES "11"->"13":("nl", "al3");

FEARI A IR N B, DURIA— ik,

# ZRIBARIEE,

nebula> INSERT EDGE e2 (name, age) VALUES "11"->"13":("nl", 12);
nebula> INSERT EDGE e2 (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";

S S S +
| edges_

e +
| [:e2 "11"->"13" @0 {age: 14, name: "n1"}] |
S S S +

J.CREATE EDGE,

AR, SR

rank#&RAHEI50, DI 5560,

J.CREATE EDGE,

RIS RN pu

FRIPR RS A VRS, ZaR[EER, ARG

4.12 8B

s (sre_vid) FIHMIA (dst vid) .

fRJE ¥ April 13, 2021
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4.12.2 DELETE EDGE

4.12.2 DELETE EDGE
DELETE EDGE i Ay M LUMERSA, — AT LUMBR—ZesiZ 5650, [ERTLIGE & BT — MM, TS WEIETT,
AR EMBR— DRI B, EMERNL R HEIEEZUDELETE VERTEX,

B HADERECRUEIR (BRI 1, AURAAHURIE H L,

BE

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

Tl
nebula> DELETE EDGE serve "playerl00" -> "team200"@0;

# HEEER, BIRRERENL.

nebula> GO FROM "player100" OVER follow \
WHERE follow._dst == "team200" \
YIELD follow._src AS src, follow._dst AS dst, follow._rank AS rank \
| DELETE EDGE follow $-.src->$-.dst @ $-.rank;

B EHT: March 31, 2021
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4.12.3 UPDATE EDGE

UPDATE EDGE IBH)R] LUEGH FiAZTI 8 14,

Nebula Graph3Z##CAS (compare and set) #%{F,

UPDATE EDGE ON <edge_type>

<src_vid> -> <dst_vid> [@<rank>]

SET <update_prop>
[WHEN <condition>]
[YIELD <output>]

B

ON <edge_type>

<src_vid>

<dst_vid>

<rank>

SET <update_prop>

WHEN <condition>

YIELD <output>

il

/] B0iEaEE DN EBIEE.
nebula> GO FROM "player100" \

OVER serve \

YIELD serve.start_year, serve.end_year;

o

iyl

7|

7|

-t

| serve.start_year | serve.end_year |

/] {ER R Estart_yearffE, FHiR[Elend_yearf1##start_yearo

nebula> UPDATE EDGE on serve "player100" -> "team204"@0 \

oo

SET start_year = start_year + 1 \

WHEN end_year > 2010 \

YIELD start_year, end_year

------ e

| start_year | end_year |

tommoeo

| 1998

oo

...... heommmomeoot

| 2006 |

------ e

L

DI, BB B IR E X AN A2 A,
FEE LI AR ID,

LRI H AV AID,

fEE L rank(H,

fRERE SR MEAE,

B IES . A0SR <condition> Z55N false ,
AR

SET FHIRE

FEE AR AR

4.12.3 UPDATE EDGE

il

ON serve

"player100"

"team204"

10

SET start_year = start_year

+1

WHEN end_year < 2010

YIELD start_year AS
Start_Year

FUEEHT: May 10, 2021
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4.12.4 UPSERT EDGE

4.12.4 UPSERT EDGE

UPSERT EDGE IBH)44 & UPDATE A1 INSERT , ANSLATEAE, REHHAENM: ; NMFLTNEE, RFAFHIL,

UPSERT EDGE PEAEILXT INSERT, KA UPSERT J&—4H 7 AR BIMNIEEL, 152, B AR,

O Danger

B E @ R BARVERE I T UPSERT 547, 1% FH UPDATE B INSERT 10%,

UPSERT EDGE ON <edge_type>
<src_vid> -> <dst_vid> [@rank]
SET <update_prop>

[WHEN <condition>]

[YIELD <properties>]

2 RE B B Zn|

ON <edge_type> P FRE R, BB B RN AZEIA, ON serve

<src_vid> 2 fEEA MR RID, "player100"

<dst_vid> 2 FEEAHI H Y RID, "team204"

<rank> & fEE B rank(f, 10

SET <update_prop> = e EaaE ek @ MR, SET start_year = start_year +1
WHEN <condition> i feEsT eSSt WHEN end_year < 2010

YIELD <output> & fe Bk RS . VIELD start_year AS Start_Year

BAFFERIL
AISSAATFE, I8 WHEN FAIIISMIER AR, HRAL, FNALT SET 740, RILHHEARL R R BRI T
* SET T,
o EMRAGABRIME
Bl
*© BHHANLEEHAHAA serve B start_year Fl end_year ,

* SET FHJHEE end_year = 2021 ,

ARG T B MEEI T £,
SR wHEN T 5 JEMR R BRIME start_year JEVE(E end_year JEE{H
= P ERINME 2021
= 5 NULL 2021
4 & ERINE 2021
e Fi NULL 2021
RBIATT -
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4.12.4 UPSERT EDGE

/] BRNMT=A"mEEEserveR BN, LR Empty set”Rn&HserveX BRI HIA,
nebula> GO FROM "player666", "player667", "player668" \

OVER serve \

VIELD serve.start_year, serve.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
+ +
| start_year | end_year |
Fommmmm e o +
| __NULL__ | 2021
Smomoossooocs Hmoccccsass +

nebula> UPSERT EDGE on serve \
"player666" -> "team200"@0 \
SET end_year = 2022 \
WHEN end_year == 2010 \
YIELD start_year, end_year

T S +

| start_year | end_year

nebula> UPSERT EDGE on serve \
"player667" -> "team200"@0 \
SET end_year = 2022 \
YIELD start_year, end_year

. fromcoccccos +
| start_year | end_year |
Srocoocoonoood i +
| _NULL__ | 2022 |
Fommmm e e +

nebula> UPSERT EDGE on serve \
"player668" -> "team200"@0 \
SET start_year = 2000, end_year = end_year + 1\
YIELD start_year, end_year

oo oo e +

| start_year | end_year

EHERE—NREIH, KN end_year IRAEBIAE, ALK, end_year BRIAME A NULL , $H4T end_year = end_year + 1 J5{/5 N NULL o Z15E end_year HERIA
B, T end_year = end_year + 1 A] LUEH AT, HI40 :

nebula> CREATE EDGE serve_with_default(start_year int, end_year DEFAULT 2010);
Execution succeeded

nebula> UPSERT EDGE on serve_with_default \
"player668" -> "team200" \
SET end_year = end_year + 1 \
YIELD start_year, end_year

. fromcoccccos +
| start_year | end_year |
N i +
| _NULL__ | 2011 |
. {romcoscccos +

{ESRFFTERYIA

AGHTEAE, HE wHEN FAIRISRMF, MR BUGLrEIEE,

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

T Aroccoososco +
| start_year | end_year |
Fommmmm e o +
| 2016 | 2020 |
T Aroccoososco +
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4.12.4 UPSERT EDGE

AFSAEAE, (LRAE wHEn FAMZelt, BURR4R

nebula> MATCH (v:player{name:"Ben Simmons"})-[e:serve]-(v2) \

RETURN e;

S S +
| e \
A +
| [:serve "player149"->"team219" @0 {end_year: 2020, start_year: 2016}] |
S S +

nebula> UPSERT EDGE on serve \
"player149" -> "team219" \
SET end_year = end_year + 1 \
WHEN start_year != 2016 \
YIELD start_year, end_year;

T roccoososoo +
| start_year | end_year |
R — R — +
| 2016 | 2020 |
T roccoososoo +

B EHT: May 10, 2021
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4.13 JFAER5]

4.13 R4 5|

4.13.1 CREATE INDEX
CREATE INDEX i) ] LUAERIFIIFRES . OBl @ MO AR 25
KEZHEE I E S MEARIR Y s BGA TR ITAARE RN, 3R 5 AT LALE KR B B R 42 R A6 3R 3 I il

B - ANl eseRy], WS B 2R,

AR

QIR 200, IEFLRAE X IR EGARRI A0, A A EREERIAER 152 MCREATE TAGHICREATE EDGE,

e

IEWEAZRS AT LU ), BRREIXSEGIERE TRI0NRER L, HATERIE RSN B E M BN Y ARG AR5
FREERS], FRIFEARTE R R 5 XL S5 R,

ANSERIUE RS, BBUSTEIRAT T05E

1. S A#dEENebula Graph,

2. L],

3. mEERS,

4. ffFHLOOKUPEMATCHIEH & 5,

o SEOIERS B S AR, REOVEIEREN TS BT AR,
* AR5, RSN CHFENBIRERERS], BNAERS T EVRYE, SECEELE MATCH FT LooKUP 15 A) HIR X XU,

o EATEAEE AW N5, Nebula Graph® HBhiTH,

B/E
CREATE {TAG | EDGE} INDEX [IF NOT EXISTS] <index_name> ON {<tag_name> | <edge_name>} ([prop_name_List]);

* index_name : R5|%, R5|IGENEIZERIFDTEME—I, HEFmE RN i_tagName_propName o
° IF NOT EXISTS : AMUfFEIAIRE R EGFE, NAERMMFEN, F 2R,

* prop_name_Llist :
o NAAEKFITHBEMEQIERT I, 2 prop_name(length) FEERT K E,

B @ KRG &K StoragelRFFHVIAREIERE, UG HIEZ W, ARCRRT [ KERENMERT [HR K TR, R
9255, EEHER R

o MK RBIEQERT K, (HH prop_name I EERS [WEMETRT, R5KENTFRBELKE,
o AFRBEEGHRBIR G QIR T [I, 15720 prop_name_List o
Bk AREESNRRESCAITI R TR A TR, BB RS BRSO # RS,

Ju

FNES53S

eI 15A
S AIERS I ATRER R, BRI 5 S,
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Nebula Graph¥E F—NDBYEIARNSERERS WEIRE, S T HReIE RS, rTLUERA R ARz —
* T SHOW TAG/EDGE INDEXES IEFJYEEIRHEHHNZR S, WREAZ], HHERHIHEI,
o SRR DBREE, BIa120%8),

AR EESCOBRIAINE, VAT A ALIE S HEESEL heartbeat _interval _secs o

BIEIRE DFERIFRS|
nebula> CREATE TAG INDEX player_index on player();

nebula> CREATE EDGE INDEX Like_index on Like();

4.13.1 CREATE INDEX

DPREBGHZEIBIERR S5, &R LU Lookup I AR RIFE IR BRI A RAVID, s#EEMAID, HEVAID, MR ILIRFTA A rank, TEE

HZUWLOOKUP,

BN ENERS]

nebula> CREATE TAG INDEX player_index_0 on player(name(10));

EATRBURNFTA TEPRE player RYsIAIREIETE name YRS, SR5 K10, HMERIEME nane BYAT1O D FHFAIER S|,

# TRPFRRBIEERIKE,
nebula> CREATE TAG var_string(pl string);
nebula> CREATE TAG INDEX var ON var_string(p1(10));

# ERFHBEFBBREEREKE,
nebula> CREATE TAG fix_string(pl FIXED_STRING(10));
nebula> CREATE TAG INDEX fix ON fix_string(pl);

nebula> CREATE EDGE INDEX follow_index_0 on follow(degree);

U E ARSI
ZP RN ENRSIANE BR5.
B | NSRS PR EGA SO H 55K,

nebula> CREATE TAG INDEX player_index_1 on player(name(10), age);

RJGEH: April 13, 2021
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4.13.2 SHOW INDEXES

4.13.2 SHOW INDEXES
SHOW INDEXES 1541 ] LUK HY 24 wif [ 22 R N AT AR AILRTY (ClfsfE ) 5],

Bi&

SHOW {TAG | EDGE} INDEXES;

il

nebula> SHOW TAG INDEXES;

REHEH: April 1, 2021
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4.13.3 SHOW CREATE INDEX

4.13.3 SHOW CREATE INDEX

SHOW CREATE INDEX fEE QN EARAS ol SR BU N ( F n GQLIE ), K el B KRB IV IEARE R, HIANE KB E 1,

Bi&

SHOW CREATE {TAG | EDGE} INDEX <index_name>;

il
SEATLAYEBAT SHOW TAG INDEXES X A MLEAR 2R 5[, SRS H SHOW CREATE TAG INDEX EEFHTEE RS IRIBIEER,

nebula> SHOW TAG INDEXES;

T —— +
| Names |
Domcontonoonnoontoss +
| "player_index_0"
L +
| "player_index_
Domcontonoonnoontoss +

nebula> SHOW CREATE TAG INDEX player_index_1;

"CREATE TAG INDEX “player_index_1" ON “player™ ( |
“name(20)*

RS AT USSR T R A

nebula> SHOW EDGE INDEXES;

nebula> SHOW CREATE EDGE INDEX index index_follow;
R i e L e e R e +
| Edge Index Name | Create Edge Index
S —— O +
| "index_follow" "CREATE EDGE INDEX ‘index_follow' ON ‘follow' (
“degree’

B EHT: March 29, 2021
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4.13.4 DESCRIBE INDEX

4.13.4 DESCRIBE INDEX

DESCRIBE INDEX IEAJRIUEBTERSINVER, SER5INEEAF (Field) MEWEIM (Type) .

Bi&

DESCRIBE {TAG | EDGE} INDEX <index_name>;

Tl
nebula> DESCRIBE TAG INDEX player_index_0;
Srmmmmones dmccmmosssooccesnssso +
| Field | Type

nebula> DESCRIBE TAG INDEX player_index_1;
Sroommmme T +
| Field | Type

| "age" | "int64"
fmmmmmoes fmmmomsosscmomsosmcen +

REEH: April 1, 2021

-200/408 - 2021 Vesoft Inc.



4.13.5 REBUILD INDEX

4.13.5 REBUILD INDEX

HMREIRSSTERE, R51A= B AR A CAENVBIR AN THEIERSE, EHEEENN R FEBIRERERS . ERIEREMRZA, ik

BT ZER5 5 Lookup A MATCH BRI EINEITF R AR, 25V ES WCREATE INDEX,

i) RSN, FrEERIRBEL RS FHTIR, RS RATRER 2

BE

REBUILD {TAG | EDGE} INDEX [<index_name_List>];

<index_name_list>::=
[index_name [, index_name] ...]

s AL XREREZ RG], RIBHZEATSGES () D, WREETRERS M, NRERFTERS

o EASERUE, SERTLUEFA AT SHOW {TAG | EDGE} INDEX STATUS fu &3R5 | 2B EMTEM, HIFIEZNSHOW INDEX STATUS,

Tl
nebula> CREATE TAG person(name string, age int, gender string, email string);
nebula> CREATE TAG INDEX single_person_index ON person(name(10));

# EER5|, WEMESID,
nebula> REBUILD TAG INDEX single_person_index;

fromoososcooo +
| New Job Id |
Fommmmmm e +
| 66 \
fromoososcooo +

# BERS KRS
nebula> SHOW TAG INDEX STATUS;

S frecccooccococeo +
| Name | Index Status |
S R — N +
| "single_person_index" | "FINISHED

S frecccooccococeo +

# WEJLUERISHOW JOB <job_id>BE BRI HIESKE.
nebula> SHOW JOB 66;

S S . S S S +
| Job Id(TaskId) | Command(Dest) | Status | Start Time | Stop Time

| S —— N S - RS SS— +
| 66 | "REBUILD_TAG_INDEX" | "FINISHED" | 2021-03-31T03:35:21.000 | 2021-03-31T03:35:21.000 |
S S . S S S +

Nebula Graphfl|#—/MESEERRG], KLATLURERERESID, @i SHow J0B <job_id> IBAIAEFBTFSIRAE, HIHIESISHOW JOB,

sERRAFREME

fENebula Graph 2.0, REEARSZFFIEI OFFLINE .

HJE EHT: April 9, 2021
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4.13.6 SHOW INDEX STATUS

4.13.6 SHOW INDEX STATUS
SHOW INDEX STATUS TEAJAIIAEF KT [ FIAIN M ATIRAS,
Ry RA TS ¢

* QUEVE : BAZIH

* RUNNING : $AATH
* FINISHED @ EL5EfK
* FAILED : ZRIK

* STOPPED : {1k

* INVALID : 23K

B - AN alEsR 5|12 WICREATE INDEX,

BE

SHOW {TAG | EDGE} INDEX STATUS;

il

nebula> SHOW TAG INDEX STATUS;

S Drocccooooocooc +
| Name | Index Status |
e e +
| "player_index_0" | "FINISHED" |
Sroooosooooooacoooon00ds Dhooccooooocooao +
| "player_index_1" | "FINISHED" |
e e +

/e #E#T: April 1, 2021

- 202/408 - 2021 Vesoft Inc.



4.13.7 DROP INDEX

4.13.7 DROP INDEX

DROP INDEX i5-f1) o] LAHIER 24 517 & 2% (Al EEAE YR 5 o

miRE Y
FALT DROP INDEX T8 75 B Y i Bk SR F P 445 $6 7€ [R1 2% H] ) DROP TAG INDEX A1 DROP EDGE INDEX AR, Z NI HR%.

B/E
DROP {TAG | EDGE} INDEX [IF EXISTS] <index_name>;

IF NOT EXISTS : AMFFMBRIVERS @ GHFE, HAFER, ¥ 2MBREL,

il

nebula> DROP TAG INDEX player_index_0;

IRJEEHT: April 1, 2021
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4.14 23351

4.14 £XZ5|

4.14.1 &5|NA

eI LUN#E A, Nebula GraphSaRmRHIERS| @ ARG IR K],

FRER5]
JFARSRS [ FTLETHRE N B e RYE, A TR .

o TERRRERRS (LSRR,
o WIRFANEEERT (REBUILD INDEX)
o SCRHIER —MRAB AL DMEMERS ] (RERID |, HR NSRS Esn A,
e SERGIMLILBIER D LR, #ER /A EFEN, #5152 WLOOKUP FAQ,
* LOOKUPARSZHF CONTAINS A1 STARTS WITH FFRF EREERT,

AR IRME
+ CREATE INDEX
+ SHOW CREATE INDEX
« SHOW INDEXES
+ DESCRIBE INDEX
« REBUILD INDEX
« SHOW INDEX STATUS
« DROP INDEX
* LOOKUP

* MATCH

eXF5|
EXRGIM TN FAFHRE TR YR, ERAHER, ENFOAXIERAERIEER, TR
o HItiFalE— N EIEERS L
o HARRIEHEE K (REE2567 1) FRHNES,
o RFHEERIE, BIATAND . OR. NOT,
Ve @ AR ST RN AT BRI PCAL, I RAERS,
ENF5|HEE
FEX EXRGIPUTEMRIEZRT, HIRCEE 2R, HHES WIS 2R M Elistener,

HhBeRUE, Elasticsearch®Hf FRHANONER R, FFFEHEBIBRESCERG |, MRFEMR 2SR, iETEElasticsearch®8:8f EF3hM
738

2R NES W 250K 5 [ EH i,
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4.14.1 R5lr4H

NULL{Ei5EA

B EANULLIY BRI RS,

SEEES

JRAZRG IR T AT A AN EE R Z A, AT AU TYERI ), RTINS, FIRIN (RS JE MR TYE R i),

HRJE R May 20, 2021
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4.14.2 £33 PR
A ERARSCRE IR, T EE 2GRS (R4
HHALE, 2SR AT IR

 FRFHRET R AR 25671, EHATEH 2 B,
o TREFN N2 R AR SRS,
* SCHHZRIBA] LOOKUP / MATCH H Y WHERE FA] RSZHRHBHEIZEL AND AT R o
© BRLIRTRZMRENIR,
o TFHHET RSCURIBREISE R, 102 A% MR AR5 X .,
* BSCRG IR SHHESRIBMEE D L 1B
* BRSO EE S B Elasticsearch 3,
* LOOKUP Al MATCH IBAIASSCRFEETY, SRR IRBIBRS
o HEEA A Sl T 2SR,

* BRI RGEZER MR

* f{RFINE 3 T Elasticsearch###fINebula Graph, &WIATEES #Elasticsearch®E#EE A MNEIE AR EE,

s MERBOANEIEEPAZEE 3\, B2 T Elasticsearch AN .

* Elasticsearchf/# 225 | Al AETRE B —LLifH], #15E Nebula GraphiR EARRFIR5 ], HEMOEFHFRT 1AL,

4.14.2 23035 IR

/5 HE#: April 30, 2021
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4.14.3 fkE 2 RG]

4.14.3 BRELXERS]

Nebula Graph#y 235 /25 T Elasticsearch S, XA f&] LUEH Elasticsearch © & WHE 5 SRR EAERINE, 2GR | AN E /Y
TEM, YlistenertEHHIElasticsearchtEHFHREG, WERVHEE HAEVBURZERDYE KA R B K AT B MR 2SR5,

ARED

R RSCERE 1A, THMIAEEE TR SR H R,

EREElasticsearch& 8
8 Elasticsearch#£##1%% I Elasticsearch’® /7 3044,
Y Elasticsearch#£EE S, 1ERMNebula Graph 43R5 | HIREH S, LUT H R H

{
"template": "nebula*",
"settings": {

"index": {
"number_of_shards": 3,
"number _of _replicas": 1

}

g
"mappings": {
"properties" : {
"tag_id" : { "type" : "long" }
"column_id" : { "type" : "text" }
"value" :{ "type" : "keyword"}
}

RIS E LU T T B AR TT & B s

"template": "nebula*"

"tag_id" : { "type" : "long" }
"column_id" : { "type" : "text" }
"value" :{ "type" : "keyword"}

SERT B E Elasticsearchs kg AL ST K, AIRFEER|Elasticsearch, £ MlElasticsearch’® /5 344,

BERXFEREF R

B Elasticsearch®#t 2 J5, RILUEF SIeN IN iB4A) 8k Elasticsearch’& i, E42d F Elasticsearchfit i S £ A TPk A% 0 o BEIE 7 1%
%, FRESERZANE i, EEZ D elastic_ip:port ZIAHTRSGES () 7.

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

nebula> SIGN IN TEXT SERVICE (127.0.0.1:9200);

Bi © ElasticsearchBRIN% A FI P AR, ANRMERE T P A%, IE1E SIeN IN1BA)FHEE,

BRXFEREFE
SHOW TEXT SEARCH CLIENTS &1 A] LA HH SC AEZRE P i
B
SHOW TEXT SEARCH CLIENTS;

=l
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https://en.wikipedia.org/wiki/Elasticsearch
https://www.elastic.co/guide/en/cloud-on-k8s/current/k8s-deploy-elasticsearch.html
https://www.elastic.co/guide/en/elasticsearch/reference/current/settings.html

4.14.3 fkE 2 RG]

nebula> SHOW TEXT SEARCH CLIENTS;
frocooooooooooa froccooo +
| Host | Port |
ST S +

| "127.0.0.1" | 9200 |
T Somosoo +
| "127.0.0.1" | 9200 |
ST S +

| "127.0.0.1" | 9200 |
T Somosoo +

RENFHEREF R
SIGN OUT TEXT SERVICE IHfJATLURHIFTA A ERE F .
Bk
SIGN OUT TEXT SERVICE;
il

nebula> SIGN OUT TEXT SERVICE;

/5 HE#: April 6, 2021
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4.14.4 ##ERaft listener

4.14.4 ERZERaft listener
2 |WEIERZ 75 5 A Elasticsearch#£##1Y, ifidRaft listener (fijfflistener) XMHNZ#HFE, MStoragefRF5IKEEIE, RENENEA
Elasticsearchf##,
= Ses
* B4 TIRRSCRG A BRI,
* B4 Nebula Graphf£#f,

* BAMEED ARG %, HNRaft listenerfEffiStoragef#5s.

AREM
* Mlistenerf2 Ak MStorage R 5= HAM AT Nebula GraphfiR%s 24 R s = HIARAS,

o HAETEREEN — B 22— XM Nlistener, [E 417 ElistenerI & ZE iR Nlistener2 R0, TEE—MEME—XIERINZ Mistener,

BRE N2
E—4 | ESLISTENERMEE X
VRRAIIAE TR LB B listenerIHL ey it &listenerfiC B, ST FRMAZTN nebula-storaged-Listener.conf o #EATIASZ RIS,
VA« (ERLE SOOI B S TP a8 4 s m sk (127.0.0.1)
$% : BALISTENER
PATAN T B3 iE 8llistener :
. /bin/nebula-storaged --flagfile <Listener_config path>/nebula-storaged-Listener.conf
Listener_config_path 2 f#fiflistenerfil i SCHHIIEIE,
B=4% | FILISTENEREINEBULA GRAPH
JE#iNebula Graph, ZRJGHUAT USE <space> #E ATRE QIR SCRE WE 22, HRIGHATAT S ilistener :
B listener@ i F LS AYIP YL,
ADD LISTENER ELASTICSEARCH <listener_ip:port> [,<listener_ip:port>, ...]
THE— MBI E—XMERINZ PMistener, B4l

nebula> ADD LISTENER ELASTICSEARCH 192.168.8.5:46780,192.168.8.6:46780;

ZEElistener

LT SHow LISTENER JEAJRI L% Hlistener,
st

nebula> SHOW LISTENER;

S Droooocoocoooocoooa S S — +
| PartId | Type | Host | Status
frommoosoo S frecccoccoccosmomss=sooas AP —— +
|1 | "ELASTICSEARCH" | "[192.168.8.5:46780]" | "ONLINE"
S Droooocoocoooocoooa S S — +
| 2 | "ELASTICSEARCH" | "[192.168.8.5:46780]" | "ONLINE" |
frommoosoo S frecccoccoccosmomss=sooas AP —— +
| 3 | "ELASTICSEARCH" | "[192.168.8.5:46780]" | "ONLINE"
S Proooocoocoooocoooa | S R —— +
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https://github.com/vesoft-inc/nebula-storage/blob/master/conf/nebula-storaged-listener.conf.production

4.14.4 #f%ERaft listener

MiFRlistener

PUAT REMOVE LISTENER ELASTICSEARCH 41 R] LUMMERIE 2RI T Hlistener,
st

nebula> REMOVE LISTENER ELASTICSEARCH;

T—%
BB 2y [ Mllistenerfa, £ X 5|2 fEElasticsearch®#EH4 HANOIE, T DUHTE S8R, HEES e Ui,

/5 HE#: April 6, 2021

-210/408 - 2021 Vesoft Inc.



4.14.5 &33E%R
SR BT 2R HE N T RN B AT RIS R, B, IENIZSA IS A,

E LOOKUP BY MATCH 1BAJFR, i FH] WHERE T AUF6 & FAF HR AT 225 1F,

AR

HARCATE 23RS HHES IS 25085 [ flfElistener,

EREm
ERRSCERE 1A, THIAEEE TR SR H A B,

BAAEE&3UER
BRES R HERIV AT R RN B RAE S PV, RAX KNG,

LOOKUP ON {<tag> | <edge_type>} WHERE <expression> [YIELD <return_list>];

<expression> ::=
PREFIX | WILDCARD | REGEXP | FUZZY

<return_List>
<prop_name> [AS <prop_alias>] [, <prop_name> [AS <prop_alias>] ...]

* PREFIX(schema name.prop name, prefix string, row limit, timeout)
* WILDCARD(schema name.prop name, wildcard string, row limit, timeout)
* REGEXP(schema name.prop name, regexp string, row limit, timeout)

e FUZZY(schema name.prop name, fuzzy string, fuzziness, operator, row_limit, timeout)

* fuzziness @ AIIEI, FUPFPLRCHYB RSMEEERE, BRINMEDY aT0 . BERHEMANEENEZ(ELR, 152 W Elasticsearch® 77 34,

* operator : RAIJEI, fARESCARIIM/RIZEE, PIIEEY oR (BRIN)AT and o
° row_Limit : AIIEIA, FEEZLREIIITE. BRIMED 100,

* timeout @ AINENL, FEEHMNIE, BAL 0 2R (ms) o BIMEN 200,

il

nebula> CREATE SPACE basketballplayer (partition_num=3,replica_factor=1, vid_type=fixed_string(30));
nebula> SIGN IN TEXT SERVICE (127.0.0.1:9200);
nebula> USE basketballplayer
nebula> ADD LISTENER ELASTICSEARCH 192.168.8.5:46780;
nebula> CREATE TAG player(name string, age int);
nebula> CREATE TAG INDEX name ON player(name(20));
nebula> INSERT VERTEX player(name, age) VALUES \

"Russell Westbrook": ("Russell Westbrook", 30), \

"Chris Paul": ("Chris Paul", 33),\

"Boris Diaw": ("Boris Diaw", 36),\

"David West": ("David West", 38),\

"Danny Green": ("Danny Green", 31),\

"Tim Duncan": ("Tim Duncan", 42),\

"James Harden": ("James Harden", 29),\

"Tony Parker": ("Tony Parker", 36),\

"Aron Baynes": ("Aron Baynes", 32),\

"Ben Simmons": ("Ben Simmons", 22),\

"Blake Griffin": ("Blake Griffin", 30);

nebula> LOOKUP ON player WHERE PREFIX(player.name, "B");
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https://www.elastic.co/guide/en/elasticsearch/reference/6.8/common-options.html#fuzziness

4.14.5 239K

| "Boris Diaw" |
oo +
| "Ben Simmons"

T +
| "Blake Griffin" |
oo +

nebula> LOOKUP ON player WHERE WILDCARD(player.name, "*ri*") YIELD player.name, player.age;
+

e e +
| _vid | name | age |
R L e o S EEEES +
| "Chris Paul" | “"Chris Paul" | 33 |
e . RS +
| "Boris Diaw" | "Boris Diaw" | 36 |
R L e o S EEEES +
| "Blake Griffin" | "Blake Griffin" | 30 |
e . RS +

T —— +
| COUNT(*) |
T S— +
|3 \
T —— +

nebula> LOOKUP ON player WHERE REGEXP(player.name, "R.*") YIELD player.name, player.age;
S S TS S Drocooo +

nebula> LOOKUP ON player WHERE FUZZY(player.name, "Tim Dunncan", AUTO, OR) YIELD player.name;

G EH: April 13, 2021
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4.15 FEIFRE

4.15 FEIFEF

4.15.1 GET SUBGRAPH
GET SUBGRAPH IE G SRR VAR U RT IZA I M AR A, IR T EIEE.
BEE

GET SUBGRAPH [<step_count> STEPS] FROM {<vid>, <vid>...}
[IN <edge_type>, <edge_type>...]

[OUT <edge_type>, <edge_type>...]

[BOTH <edge_type>, <edge_type>...];

* step_count : FEE LA SIFAAIIBKEL, KIAIMOZE! step_count BRHYFI, BUZIETEERL, BIMEN,

* vid : fHEIRAAAID,
* edge_type : FEEHZEI, WL IN.  oUT FI BOTH SKAR & Hehh mi L% ZERIRT 1), BRIAH BOTH o

Tl

DUT R B E A TR
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4.15.1 GET SUBGRAPH

- EEE EEE EEE S SN SN B B B EEE SEE SEE SEN SN SN SN OSSN S S S S S ey

Tag: player
VID: “player102”
Properties:

Ed foll * name: “LaMarcus

e type: follow A

Pr(?petr)t,;)' Ald"gge Edge type: follow
) * age: :

* degree: 75 = ?rozir;);éev %

Edge type: follow

Tag: player Property: Tag: player
VID: “player101” * degree: 95 VID: “player100”
Properties: Properties:

name: “Tony * name: “Tim
Parker” Duncan”
age: 36 * age:42

Edge type: serve Edge type: serve
Property: Property:

* start_year: 1999 * start_year: 1997
* end_year: 2018 * end_year: 2016

Tag: team Tag: team

VID: “team201” VID: “team200”
Properties: Properties:

* name: “Nuggets” * name: “Warriors”

Graph space: basketballplayer
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4.15.1 GET SUBGRAPH

* EM player100 4R, 0~1Bk. FTALIEANFIE,

nebula> GET SUBGRAPH 1 STEPS FROM "player100";

U ——————————————————————— I ——————
T T T T T T +
| _vertices
_edges
D —————————————————————————————————————
T T T T T T +
| [(player100) player.name:Tim,player.age:42] | [player100-[follow]->player101@0 degree:96,player100-
[follow]->player102@0 degree:90,player100-[serve]->team200@0 end_year:2016,start_year:1997] |
I —————————————————————————————.
OSBRSS0 0000000 +
| [(player101) player.age:36,player.name:Tony Parker,(player102) player.age:33,player.name:LaMarcus Aldridge, (team200) team.name:Warriors] | [player102-[follow]->player101@0 degree:
75] \
U ———————————————————————————————————————
OSBRSS0 0000000 +
AR [ENFFEANTT
’———————————————————————-\
-~ ~
7
/ Tag: player \

—

VID: “player102” \
Properties:
* name: “LaMarcus

Aldridge”

. Edge type: follow
* age:33 Property:
* degree: 90

Edge type: follow

Property: Tag: player

* degree: 95 VID: “player100”

Properties:

* name: “Tim
Duncan”

* age:42

Tag: player
VID: “player101”
Properties:

* name: “Tony
Parker”
* age:36

Edge type: serve
Property:

* start_year: 1997
* end_year: 2016

GET SUBGRAPH FROM "player100";

Tag: team

VID: “team200”
Properties:

\ * name: “Warriors” l
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* A M player100 FF4A. O~18k. follow BNV ALV T &L,

nebula> GET SUBGRAPH 1 STEPS FROM "player100" IN follow;
fhecccommomo Hrmomassoo +

| _vertices | _edges |
R ttel S ) +
| 0 |0 I
S — drommmmess +
| 0 |0 |
R ttel S ) +

K4 player100 {5 follow JEBIMN ASH, FrLUREINY T BN,

o M AT player100 AR, O~18k, serve UMY HIAMIFE,

nebula> GET SUBGRAPH 1 STEPS FROM "player100" OUT serve;

+— F— +— +

R EATT

4.15.1 GET SUBGRAPH

’—__________________

N

Tag: player
VID: “player100”
Properties:

* npame: “Tim
Duncan”
age: 42

N N T S S - . -y

’
/

Tag: team
VID: “team200”
Properties:

* name: “Warriors”

GET SUBGRAPH FROM “player100" OUT serve";

~
\

7

I I S S S s s . e

\
~

|
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
\

/5 HE#T: April 15, 2021
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4.15.2 FIND PATH

FIND PATH IBA) G R an sifl H N i Z RIS

BEE

FIND { SHORTEST | ALL | NOLOOP } PATH FROM <vertex_id_list> TO <vertex_id_list>

OVER <edge_type_Llist> [REVERSELY | BIDIRECT] [UPTO <N> STEPS] [| ORDER BY $-.path] [| LIMIT <M>];

<vertex_id_list> ::=
[vertex_id [, vertex_id] ...]

* SHORTEST : EFIRIRIEIETIE,

° AL EIRPFTE SR

* NOLOOP @ EEFRIETEIFRRIE,

e <vertex_id_list> : MIDFIR.ZPEANSCES () 9. XFF$- Ml svar s

* <edge_type_list> @ AR 2NN ISCES () ok,

o <N BREERVEOBE. BRMED 5.

o <h> L HAEER B R KA TRG

PR

REVERSELY | BIDIRECT : REVERSELY FE/R/Z[A], BIDIRECT 7R MIAl,

* fRERM AN BN RISIRG, ZREEGSHENATEH ST,

o FURATH REN ATRER HIEER,
o AL IRE M.
* BRIVAESCR RERE, REMRENT.

il

R AR RAS IIEBLT (<vertex_id>)-[:<edge_type_name>@<rank>]->(<vertex_id) o

nebula> FIND SHORTEST PATH FROM "player102" TO "team201" OVER *;
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4.15.2 FIND PATH

nebula> FIND NOLOOP PATH FROM "player100" TO "team200" OVER *;
+

| path |

+

+

FAQ
BEXWHERETF A, ULHEERIEPHISRMFTIR?

AEFFWHERE ¥4, KA REIEE i B 7ot I8,

B EHT: April 1, 2021
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4.16 ZifEL

4.16 ZEERK

4.16.1 EXPLAINFIPROFILE
EXPLAIN AT nGQLIBRIYHAT I, (BRI TnGQLIEA,

PROFILE IEAJHTNGQLIEA), REHHPUTIH IR THE, (&R DURIEHAA T I IR TR 2 R L T R RE,

HITITRY
PUf7i+ I Nebula Graph# i 5 [/ gL T Igs e,

PUTTH X BRAFENT FEINGQLIB AR action o action SERZIMNYHATHIT, LAY action WHEIREGEE SINATA SRS, IKEGAMNENE, RIBSAEIE
mEGHE, B action HHEECLA—A operator o

B4 SHow TAGS TEHJ %3 A action, operator A Start Al ShowTags » B8 & 4%/ 60 TEAJ A AE X BAEH A 10N LEMY action o

EiE
* EXPLAIN
EXPLAIN [format="row" | "dot"] <your_nGQL_statement>;
* PROFILE
PROFILE [format="row" | "dot"] <your_nGQL_statement>;
Rt

EXPLAIN 2K PROFILE IBAJAVHIHHA FIAIE K & row (BRIN) Fl dot o SEATLUER format EIUE S HIA% s

-219/408 - 2021 Vesoft Inc.



4.16.1 EXPLAINFIPROFILE

rowfgzt
row A& FORRR [EIE B4R H B — D FRAEH,
* EXPLAIN

nebula> EXPLAIN format="row" SHOW TAGS;
Execution succeeded (time spent 327/892 us)

Execution Plan

----- e = e e
| id | name | dependencies | profiling data | operator info |
77777 e + S ccoococooco
| 1| ShowTags | 0 | | outputVar: [{"colNames":[],"name":"__ShowTags_1","type":"DATASET"}]
| | | | | inputVar: |
77777 S + S coocoooooeo
| 0] start |
----- T

* PROFILE

nebula> PROFILE format="row" SHOW TAGS;

A — +
| Name |
fremmmmm=s +
| player |
A — +
| team |
fremmmmm=s +

Got 2 rows (time spent 2038/2728 us)

Execution Plan

77777 N + S S +. S S S S )
| id | name | dependencies | profiling data | operator info
----- T T S
| 1| ShowTags | 0 | ver: 0, rows: 1, execTime: 42us, totalTime: 1177us | outputVar: [{"colNames":[],"name":"__ShowTags_1","type":"DATASET"}]
| | | | | inputvar:
----- B + e +. e Y
| 0| Start | | ver: 0, rows: 0, execTime: lus, totalTime: 57us | outputVar: [{"colNames":[],"name":"__Start_0","type":"DATASET"}]
----- T + O A —— + S —
28 Bl
id operator [YID,
name operator & FF,
dependencies i operator FTHKHHY operator AYID,
profiling data PUTBEE U, ver 22718 operator IIRRAS 5 rows 2718 operator #ii 45 AV TEL 5 execTime /AT action HYMTE] ;
totalTime FRHAT action RYNIE], RGEVEEENS (R, HERAIN A1 SR,
operator info operator FYIE4I{E &,
dot#gz{

dot FERFHEEDOTIESIEE, ARJGHR MUE ] GraphvizA:pl iR,

BEBH : Graphvizg —#AEAMLE T E, rIMAHIDOTIES MARARIIE, GraphviziZi— Mk TH, AIMFRDOTIES X, IRHENS
HISVGEJSONH AR X, 1#1%152 W Graphviz Online,

nebula> EXPLAIN format="dot" SHOW TAGS;
Execution succeeded (time spent 161/665 us)
Execution Plan

digraph exec_plan {
rankdir=LR;
"ShowTags_0" [ Label="ShowTags_0|outputVar: \[\{\"colNames\":\[\],\"name\":\"__ShowTags_0\",\"type\":\"DATASET\"\}\]\|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];

T LA RBIDOTIE S 49 Graphvizl®, 41 TR,
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4.16.1 EXPLAINFIPROFILE

(" Start_2 h 4 ShowTags_0 h
outputVar: [{"colNames":[],"name":"__Start_2","type":"DATASET"}] outputVar: [{"colNames":[],"name":"__ShowTags 0"."type":"DATASET"}]
\mputVar: ) \iopu tVar: )

/5 HE#T: April 1, 2021
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4.17 54k

4.17 ot

4.17.1 BALANCE

BALANCE 184 A L1k Nebula GraphfyStoragefiR 55 sKBl f1Zfi, %2 BALANCE TEA)/RFIRIStorage EIM, 155 I Storage i,

BALANCE TBVEBEHHAN T
Wik LA
BALANCE DATA BENES M 7 iNebula GraphBAEHIIFTE 7 R . Za A RIEEIESFID (balance_id)
BALANCE DATA <balance_id> 27 BALANCE DATA fL55HIRAS,
BALANCE DATA STOP {511 BALANCE DATA {£:55,
BALANCE DATA REMOVE <host_List> fENebula GraphfEHEHIifFgH e E I Storage 4L,
BALANCE LEADER 1ENebula Graph#E #9177 fileader,

/5 HEH: April 1, 2021
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4.17.2 fRVERE

4.17.2 fRIVERE
fEStoragelRss EKMBSATRVESFONIEL, 140 COMPACT . FLUSH A STATS o AISREIZEMIVEHE =R A, SRV ATRERERREC, (RSN LU B
AT, A, FIEMIRE L,
SUBMIT JOB COMPACT
SUBMIT JOB COMPACTiE) 2xfili /2 RocksDBHYKAENT compact #E1E,
compact ALEIF¥IHIES W.Storage IRS5ELE
il

nebula> SUBMIT JOB COMPACT;

SUBMIT JOB FLUSH
SUBMIT JOB FLUSH iBAJNAITEHYRocksDB memfile 5 Af# &L,
st

nebula> SUBMIT JOB FLUSH;

SUBMIT JOB STATS

SUBMIT JOB STATS IEAIEzh— ML, ZfEA AT ZE R T4, fEksesn, EaTLUEE R sHow sTATS IBAFH gt a5 R, EETES LSHOW
STATS,

B AR FE7ENebula GraphHVEHEE (L, I TIRIERFTIIS ISR, TEEHTLIT SUBMIT JOB STATS .
il

nebula> SUBMIT JOB STATS;

SHOW JOB
Metallli 551 SUBMIT JoB 1&R T N2 MESS, ARG HnHdésitnebula-storaged, SHOW JOB <job_id> 1EA) T Rfs @B EALSSME R,

job_id fEHLAT SUBMIT JOB M 23K [,

=l
nebula> SHOW JOB 96;
S S dhoccoscomoomo S ffoccoocoosoocoooosscosooso +
| Job Id(TaskId) | Command(Dest) | Status | Start Time | Stop Time
S T S — Mhoccoococoocd T —— Moocooooooooconoosconconod +
| 9 | "FLUSH" | "FINISHED" | 2020-11-28T14:14:29.000 | 2020-11-28T14:14:29.000 |
S S dhoccoscomoomo S ffoccoocoosoocoooosscosooso +
| 0 | "storaged2 | "FINISHED" | 2020-11-28T14:14:29.000 | 2020-11-28T14:14:29.000
S T S — S S S — Moocooooooooconoosconconod +
|1 | "storaged0" | "FINISHED" | 2020-11-28T14:14:29.000 | 2020-11-28T14:14:29.000 |
S S dhoccoscomoomo S ffoccoocoosoocoooosscosooso +
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4.17.2 fRVERE

\ 2 \ "storagedl" | "FINISHED" | 2020-11-28T14:14:29.000 \ 2020-11-28T14:14:29.000

SR B

Job Id(TaskId) H—ATRREWID, HASTZRIEAE X ESSID,

Command(Dest) FAT AT A SRR, HMT 2 RSN M Ynebula-storaged iz,

Status R EAE SRR, PEHIES LIRS,

Start Time BRVEN ST ST A TR A,

Stop Time TRMEN BT S sRAT RIS (A, S5 5R S HYARAS E04E FINISHED . FATLED B{ STOPPED o
Rl RES

PELARASHIBERIAN

LIS BN

QUEUE VRV BRAESAE SRS, LR B Start Tine J2E,
RUNNING VRN BAESSEATH,  Start Time 7L BEAYAZAART [F],
FINISHED VEN BT 5 TN 5E . Stop Time SR BRMYEE AR 7],
FAILED PEVBR TS5 2RI, Stop Time I BRI ACAAN ],
STOPPED PEVERITS515 1k, Stop Time i BT AZAAN e,
REMOVED Yk AT 5 R

RSHAABLIANTT

Queue -- running -- finished -- removed

\ \ /
\ \ -- failed -- /

\ \ /
| stopped -/

SHOW JOBS

SHoW JoBs I A3 tHFTA AT IRk,

PENL BRI AN R — &, ANSRFFEESCI N, 1 EdMetaflis5HIZEL job_expired_secs o TEHIEZ W Metalli55ELE,
il

nebula> SHOW JOBS;

T S S S dfhocccocossomo T S S S S S +
| Job Id | Command | Status | Start Time | Stop Time

R it D e LT ettt S ittt D e T LT +
| 97 | "STATS" | "FINISHED" | 2020-11-28T14:48:52.000 | 2020-11-28T14:48:52.000
T S S S dfhocccocossomo T S S S S S +
| 96 | "FLUSH" | "FINISHED" | 2020-11-28T14:14:29.000 | 2020-11-28T14:14:29.000

R e ittt T T ettt S ittt e T LT +
| 95 | "STATS" | "FINISHED" | 2020-11-28T13:02:11.000 | 2020-11-28T13:02:11.000 |
T S S S dfhocccocossomo T S S S S S +
| 86 | "REBUILD_EDGE_INDEX" | "FINISHED" | 2020-11-26T13:38:24.000 | 2020-11-26T13:38:24.000

R it D e LT ettt S ittt D e T LT +

STOP JOB

STOP JoB IE AU ] DUfs IEARSERRAITE L,
il

nebula> STOP JOB 22;
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4.17.2 fRVERE

| Result |

RECOVER JOB

RECOVER JOB IBA) X EHHAATRIMIIMENL, FHREIER & BI7E LR,

fl

nebula> RECOVER JOB;

FAQ
tnfaHEE (kiR ?
SUBNIT JoB #(F{ AZHTTPS, & & StoragellissHles LAYHTTPS FR a5 EH TAF, ARTLIATAN T ar i :

curl "http://{storaged-ip}:19779/admin?space={space_name}&op=compact"

BJE T April 9, 2021
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4.18 MR

4.18.1 IR

AN AGQLH IR,

FsEhRAFRE N

* Nebula Graph 1.0FUMEREAR: #. -1 /v /* */s

* Nebula Graph 2.0+,

Examples

nebula> # X{THAERMH.

- NERERA, MR,

nebula> RETURN 1+1;
nebula> RETURN 1+1;

# REIRESENTR,
/] REERESENTR.

nebula> RETURN 1 /* XR—HRITRERE */ + 1 =2;

nebula> RETURN 11 + \
/* BTER \
ARRBERRT.  \

*/ 125

nGQLIFAHHIsRIZL (V) REHAT,

OpenCypher# &t

e tEnGQLHY, BRAUEITARMERRMER () RHAT, BIEREEN \* \ FHS A TR,

* fFopenCypher s AT B F S RHERINAT,

/* openCypher X% :
X

LT R

—17 */

MATCH (n: label)
RETURN n;

/* nGOLRA& © \

X \
LT R \
—11 %/ \
MATCH (n:tag) \
RETURN n;

4.18 3%

) BT March 29, 2021
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4.18.2 K/NE X5

4.18.2 KINEX 5
AR S KINE
LUTBAI & IR, KN my_space A1 MY_SPACE SZF/MASIA]Y [& 22 A,

nebula> CREATE SPACE my_space;
nebula> use MY_SPACE;
[ERROR (-8)]: SpaceNotFound:

X BFNREFFEXSKNE
LUTBAIZEME, K2 show Al spaces J& K HET,

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

HJE EHT: April 6, 2021
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4.18.3 XHT

4.18.3 X ®F

FHFAENGQLIH BB, 7R KT AIIRE X T,

SRR R RETAENRRFN AT LUREE S 1 5, (BB RRTENRIARN, BERAREIS ) FEHERE, HIATAND .
BU © R RX AN,

nebula> CREATE TAG TAG(name string);
[ERROR (-7)]: SyntaxError: syntax error near 'TAG'

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

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

° TAG JREREA KT, BORF TAG MEUARIRGRY, EMAUERREIE ) FEtk,
* SPACEJRIFOREH RHEY, ATLAEHEIE NIRRT,

REXRF

ADD
ALTER
AND

AS

ASC
BALANCE
BOOL

BY

CASE
CHANGE
COMPACT
CREATE
DATE
DATETIME
DELETE
DESC
DESCRIBE
DISTINCT
DOUBLE
DOWNLOAD
DROP
EDGE
EDGES
EXISTS
EXPLAIN
FETCH
FIND
FIXED_STRING
FLOAT
FLUSH
FORMAT
FROM

GET
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4.18.3 XHT

OVER
OVERWRITE
PROFILE
PROP
REBUILD
RECOVER
REMOVE
RETURN
REVERSELY
REVOKE
SET
SHOW
STEP
STEPS
STOP
STRING
SUBMIT
TAG
TAGS
TIME
TIMESTAMP
T0
UNION
UPDATE
UPSERT
UPTO
USE
VERTEX
WHEN
WHERE
WITH
XOR
YIELD

FHRE X BT

ACCOUNT
ADMIN

ALL

ANY
ATOMIC_EDGE
AUTO

AVG
BIDIRECT
BIT_AND
BIT_OR
BIT_XOR
BOTH
CHARSET
CLIENTS
COLLATE
COLLATION
COLLECT
COLLECT_SET
CONFIGS
CONTAINS
COUNT
COUNT_DISTINCT
DATA

DBA
DEFAULT
ELASTICSEARCH
ELSE

END

ENDS
FALSE
FORCE
Fuzzy

GOD

GRAPH
GROUP
GROUPS
GUEST
HDFS

HOST
HOSTS
INTO

JoB

JOBS
LEADER
LISTENER
MAX

META

MIN
NOLOOP
NONE
OPTIONAL
ouT

PART
PARTITION_NUM
PARTS
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4.18.3 XHT

PASSWORD
PATH
PLAN
PREFIX
REGEXP
REPLICA_FACTOR
RESET
ROLE
ROLES
SEARCH
SERVICE
SHORTEST
SIGN
SINGLE
SKIP
SNAPSHOT
SNAPSHOTS
SPACE
SPACES
STARTS
STATS
STATUS
STD
STORAGE
SUBGRAPH
Sum

TEXT
TEXT_SEARCH
THEN
TRUE
TTL_COL
TTL_DURATION
UNWIND
USER
USERS
UuID
VALUE
VALUES
VID_TYPE
WILDCARD
ZONE
ZONES

G #EHT: April 6, 2021
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4.18.4 HIDAI5 ID

4.18.4 SIDF43FID
=ID (vID)
fENebula Graph, A SRS EID (vID) FRIFGE NS, VID BRI TR ¢
* vID BRI DU SE KA Bk 6 4 1 T KL
* VID 1R ZE[R H A JTHE—,
o = AILEZ MR (The) o Blan—A (vib) ATDUEMA AT (TA6)
* AR EIZEEH Y vID R SE M,

A I 2 WINSERT VERTEX,

SHRID
RRBASIEARRINS R, R A EARFEALER, ARETFENREE SO EEHRAN S 5 BE—aNEaE) |, TsE A e th,

T fE EARS A VID AT iy %R

// SRIDKERS, ATHEL.0, FEIBLEMAint64.
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;

fATEok i, bR — NEE R T R I T, Fe 2N int64 098 T (int6 4B IR H AR T AR L) | FFRCTIUER,
RIEmL, B

pId = vid % numParts + 1;

ARBIRTHER T BRI

SR B

% GBS,

numParts vID FTERIZE RIS 8, BICREATE SPACEIEAIHIY partition_num {H,
pId VID FRfEST FIIID,

FIAAE100 0 Fr, vib 1. 101100 1K= F R AFETEARIRI T o 50/ IDAINL sithiik 2 BRI 2 BENLAY, A USRI TR 50 L
FR—HBHES L.

RS E T April 6, 2021
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https://github.com/vesoft-inc/nebula-common/blob/master/src/common/clients/meta/MetaClient.cpp

5. WHITE

5. TIEIRE

5.1 £&HmIX. LEHMNEITNebula GraphBJifig

ARG, ZHENebula GraphHYESRAIEIY, LUK i R BB TR I BT,

5.1.1 Fi%tER
ANSRAER A AN T RIREBE R AR ST, ] DA B R ol [ R e 25 5 0 I R
* Jgi¥Nebula GraphJFEHIE R 24 ?
o MR FZETTNebula GraphfVE R 24 2
o LB TNebula GraphfyEsR 24 ?

* FEWEZ DN 224 Nebula Graph#Ef ?

5.1.2 #gi¥Nebula GraphJRF3ERK

BEEHER
Sl ZOR
CPU%H x86_64
WE 4GB
i) 10 GB, SSD
BIERAER

MM ELinux R S 4i%Nebula Graph, U8 FHPRLRASH 2.6.32 A ERRA Linux25t,
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BHER

5.1.2 4wi¥Nebula Graphifad %k

TERVRAFRRAR TR RN FRAUR, AERENAFFEER, B EUAEENINRAE, TEIZIR RT3 S BRI TR R

TR
glibc

make

m4

git

wget

unzip

XZ
readline-devel
ncurses-devel
zlib-devel

gcc

gce-c++
cmake

gettext

curl
redhat-lsb-core
libstdc++-static

libasan

A
212K B
ERRERRA
TERARERRA
TERRERRA
ERRERA
FERRERRA
TERRERRA
(ERRERRA
ERRERA
ERRERRA
7.1.0%2
(ERRERRA
3.5.0&%
ERRERRA
TERARERRA
ERRERRA
ERRERA

ERRERRA

i

HATATAY Ldd --version K ZERRA,

PUATAS gee -v KERRAR,

AT cmake --version A& ZTRRAS,

{{#£CentOS 8+. RedHat 8+, Fedora/ %,

{fECentOS 8+. RedHat 8+. FedorahFF%,

HASE =5 ERHELEE (cmake) B H 3N THHZHEE] build H3H,
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RIEREFRRIR G
ANTHESIE T ER%E Nebula Graphiit 3 B E,

1. R,
- CentOS. RedHat. Fedoraf /' i&EHATHI T4 :

$ yum update
$ yum install -y make \
mé \
git\
wget \
unzip \
xz \
readline-devel \
ncurses-devel \
zlib-devel \
gee \
gee-cH+ \
cmake \
gettext \
curl \
redhat- Lsb-core
// 1%Cent0S 8+. RedHat 8+. FedorafEEZ#E Libstdc++-staticHllibasans
$ yum install -y libstdc++-static Libasan

- DebianflUbuntuf FiEHATA0 T a4y ©

$ apt-get update

$ apt-get install -y make \
m4 \
git\
wget \
unzip \
xz-utils \
curl \
Lsb-core \
build-essential \
Libreadline-dev \
ncurses-dev \
cmake \
gettext

2. K& FEH ERIGCCHICMakehi AR R IER, IRAERIES WAL,

$ g+t --version
$ cmake --version

AUSRRRAS IR, AT DUBRE AN, ATSCRIERS, T ARIRAD T2 B

1. 5F& G nebula-common E| F A,

**“bash
$ git clone https://github.com/vesoft-inc/nebula-common.git

02,0, 0hRAHINebula GraphiRFBTFHETEASERI DT, ERILUER --branch’ 3 -b IS E RN DT, HIAIEE2.0.0, SHUTF :

" “bash
$ git clone --branch v2.0.0 https://github.com/vesoft-inc/nebula-common.git

2. 3 A H 3% nebula-common o

**“bash
$ cd nebula-common

3. PUTAN T i 23R E FIGCCHICMake,

**“bash
/] & Make,
$ ./third-party/install-cmake.sh cmake-install

/] BEFMMakes
$ source cmake-install/bin/enable-cmake.sh

/] REGCC. TEDoptBRFBErooti R, FHAIUERAEME R,
$ sudo ./third-party/install-gcc.sh --prefix=/opt

// BF6CC,
$ source /opt/vesoft/toolset/gcc/7.5.0/enable

- 234/408 -

5.1.2 4wi¥Nebula Graphifad %k

2021 Vesoft Inc.



5.1.3 A 5i5247Nebula Graph %k

5.1.3 MiXIFIFEEITNebula GraphZE R

BEHER
e 51 PR
CPUZ%EM x86_64
CPUKK 4
WNTF 8 GB
UER 100 GB, SSD
BERHFER

LRI PCHFELinuch St Z 3 Nebula Graph, A REEM I A PAZARA 3.9 KDL ERRARILinuxRSt,

BRSSZRMIEEIY
$iiy ] HB R
metad (meta%dEiRsSHAER) 1
storaged (17fEfil55 1) =1
graphd (&5 HARSHRE) =1

BIANEAALINRIAEE, ] DIIENLER EEBE 1 Pmetad. 1/ storagedfll~graphdifz,

X DLIRERSE,  BlAl =AW AR RE, AR DUZIIRAN T /5 %1% Nebula Graph,

Pl metadiiFEoR storagedFE#it graphdiffifiit
A 1 1 1
B - 1 1
C - 1 1

5.1.4 £~ 35551TNebula GraphZE K

EHER

S| ZOR

CPU%HY x86_64

CPURMK 48

W 96 GB

i) 2 %900 GB, NVMe SSD
BIERAER

B PCHFELinuxcR G Z ¥ Nebula Graph, HIEEAR IS AZRIRADS 3.9 KDL ERRARILinuxRSt.

AT LUE S W — NSOk S Nebula GraphfFaE, RIS WAKECHE,
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ARS3 5N

R

metad (metadEARSHFE)

storaged (T7fiRSSHERE)

graphd (ZFWH5 8RS HE)

5.1.5 Nebula Graph¥% 5%k

WHEEHFEE3 Mmetadiiffs, P metadiffES HEh QI EFE4EF metaZdi iy — D EIAS,

storaged IRV EL & A

RN ZE AR A R R

R LHE—Ala LARE 2 R, BINT A RIvERE, T HZIRAN T /75 #8 % Nebula Graph,

Tl BAEBUEAE R,

PLER2FR

A

B

metadilAER storagedi# R
1 1
1 1
1 1
; 1
; 1

5.1.5 Nebula GraphiZRER

SERT LG — 1 3EIANebula GraphfEREATFRNIATE, W22 EIRI 7 X £,

B
7

ZEA]

HfF

73X
i

L4

Bytes

Bytes

AN

AAAMEE * BENTEFEHAN ¥ 6 *
120%

[ SFBEESH * 15 + RocksDBSLAIShE *
(write_buffer_size * max_write_buffer_number

+ BREHFARN)]* 120%

EMEEME * disk_partition_num_multiplier

o IR 11 T AR 2R RAN TR AR L1 20% 2

B HUMI20%H T M,

* [ 2 : AN 3REXRocks DBSE Il % & ?

B AE etc HRNEBBLE L nebula-storaged. conf ,

=
Ho

graphd iR R

1

1

i

write_buffer_size 1 max_write_buffer_number ;2 RocksDBMNTEAH %
¥, HEiEZ W MemTable, EFX/NES U Memory
usage in RocksDB,

disk_partition_num_multiplier SEEUE 2~1009— 8L, FIT
B MAE, HDDEA 2,

--data_path JEIRH YR B O R —NRocksDBSEHI, B EEENZERocksDBSLBIEL

VAR &R DITERC E S nebula-storaged. conf {75/l --enable_partitioned_index_fi lter=true XKFF{Kbloomid JEdE 5 FHIYNIFE A/, (HZFRLERE
IS8 (random-seek) FJIEHLT, FIHERRRIKIRAIERE,

5.1.6 X FEEIKE

Nebula Graph/g# A NVMe SSDIEfTRATHISEINNY, FTABRIASEE I T SSDR A T (K.

MEF#HHDD, KOYHDDEVIOPSHEREZE, BN SEMEIRE, AIABE RSBV HAbm, A E TR, PIATNASESAN,
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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

5.1.6 X T1FifSE

THEAAHSSDI &

G B August 20, 2021
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5.2 ¥ ¥ Nebula Graph

5.2 4RiF¥Z2ENebula Graph

5.2.1 fERRE % &Nebula Graph

D Z 2 Nebula Graph LV & EE X IFEMZERRE, HKRErRt.

AR
o TS IERIRIFING, EIHIES WilESE e, RS TNebula Graph#YFR5E,

* f§Z2%Nebula GraphfyEH1A] LU i) B,

BRSE
1. 5if&Nebula GraphiFigz| =L,
- WISRTRE RN R AED, TEHRATAT 5 T £ master 43 X 1IAS

**“bash
$ git clone https://github.com/vesoft-inc/nebula-graph.git

- AR F B AR EIRARINebula Graph 2.x, 1AL --branch $§7E 773, BlAN7$52.0.0 KA, EHATAI T a4

**“bash
$ git clone --branch v2.0.0 https://github.com/vesoft-inc/nebula-graph.git

2. 3 A H 3 nebula-graph o
$ cd nebula-graph

3. A H build FFHEAIZH 3%
§ mkdir build & cd build

4. {fifiCMake4: iimakefile SZfF,
B
o BRINZALRETEDN Juser/local/nebula , ANSFRZHUECKIREE, TS1E T /7 A NS /I Z3 %L -DCMAKE_INSTALL_PREFIX=<installation_path>,
* HZCMakeZ Ui, 152 M.CMakeZHL,

- WUERAEAESE 125 T B2 SO AT R A, EHATAT P a4y

" “bash
$ cmake -DENABLE_BUILD_STORAGE=on -DENABLE_TESTING=OFF -DCMAKE_BUILD_TYPE=Release ..

- AISRAEAESS 125 TV RIREMATINebula Graph 2.x, 1#5{# FflJ% 1 -DNEBULA_COMMON_REPO_TAG A[1 -DNEBULA_STORAGE_REPO_TAG {5 /EHH A Inebula-
commonfinebula-storage’y %, HlA%%£2.0.0 GAMUA, WEHATANI T4 -

**“bash
$ cmake -DENABLE_BUILD_STORAGE=on -DENABLE_TESTING=OFF -DCMAKE_BUILD_TYPE=Release \
-DNEBULA_COMMON_REPO_TAG=v2.0.0 -DNEBULA_STORAGE_REPO_TAG=v2.0.0 ..

5. %ii¥Nebula Graph,
N7 ESHINRGR B, T DAUE AR - AT, HATEER N RO $min(CPUME \frac{ N7#(GB) }{2})$-

$ make -j{N}

6. Z4Nebula Graph,
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https://github.com/vesoft-inc/nebula-common
https://github.com/vesoft-inc/nebula-common
https://github.com/vesoft-inc/nebula-storage

5.2.1 {542 ¥ Nebula Graph

$ sudo make install-all

6. (AMiE) HEHT master HMVIRED, KHELEHH,
1. fEE 3% nebula-graph/ H, $HATAT4S git pull upstream master SEHTIRAD,
2. TEH 3% nebula-graph/modules/common/ F{1 nebula-graph/modules/storage/ #, 43 BIHHATAI4Y git pull upstream master o

3. £ H 3 nebula-graph/build/ A, EEHTHALAT make -j{N} F1make install-all

%
* HfNebula Graphflz%
* JE#Nebula Graph
8-

iR AEIE T

CMakeB#
ERAE
$ cmake -D<variable>=<value> ...
T CMake S £ A LIERLE (CMake) B Bt SR IA #4131 1
ENABLE_BUILD STORAGE

M2.0.0hiATF4E, Nebula GraphfygraphflistorageRES G EE ) B, WILA% H SRS 1%,  ENABLE_BUILD_STORAGE BRIME Y OFF , #/RStoragefiss+
2 Graphf % — %%,

WIRIE AR E Nebula Graphi#Hf 7, FTLA%E ENABLE_BUILD_STORAGE=ON , 7ZZEM} 2% H &l NEMI% 2 StorageR55.
CMAKE_INSTALL_PREFIX

CMAKE_INSTALL_PREFIX f57ENebula GraphfRS5#6Ebe, MIARFIRCE AL EEREEE, BRIABSTEN Jusr/Llocal/nebula o
ENABLE_WERROR

ENABLE_WERROR BRIMEy ON , R EE (warning) ZN4EIR (error) o AIRANE, EATDILEH OFF o
ENABLE_TESTING

ENABLE_TESTING BRINME N on, F/RHICIMIRARSS FHNebula GraphfRSAHE, AR HFEEARSSELL, AILUZE N oFF
ENABLE_ASAN

ENABLE_ASAN ERINELN OFF , F%om % HIPNTERIEH I T EASan (AddressSanitizer) , % T EJ& NNebula Graph P&k E &N, WREBEEIFE, Al
DUEEH oN

MAKE_BUILD_TYPE
MAKE_BUILD_TYPE #%f|Nebula Graphfybuild/7i%, HUEIHAANT :

* Debug

MAKE_BUILD_TYPE HYEKINME, buildid 2+ HidstdebuglER, A AMILILT,
* Release

builddF P A LIET, A idsdebugls &,
* RelWithDebInfo

buil i FRHHEBEMAMAIET, WidStdebuglE .
* MinSizeRel

buildid B (A LIETHEHIA IS A, RidskdebuglE .
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5.2.1 i Z 4 Nebula Graph

CMAKE_C_COMPILER/ICMAKE_CXX_COMPILER

HEEMEOLT, CMakeR HAEHFFEM TN LINC/C++gikds, (E/RAIRMG IR B ZORIERER RS, B EARMEH Bt i ds, IBPUTAN M an sy
T FI PRI a1y 2R 1

$ 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 BRIAEHy oN, FoRf#iflccache (compiler cache) T Essi%,

WIFRARE A ccache, {XAXIZIE ENABLE_CCACHE=OFF S2ATHY, FRINTEILET-A |, ccache I Y HigmFEA, FIHELTEIRE NG & export
CCACHE_DISABLE=true , BYZETEXfF ~/.ccache/ccache.conf FHRHRMN disable=true , BZAER %% W.ccache official documentation,

NEBULA_THIRDPARTY_ROOT

NEBULA_THIRDPARTY_ROOT $57E 85 = XY & 26 %, BRINBETEN Jopt/vesoft/third-party o

IRJGEH: April 9, 2021
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https://ccache.dev/manual/3.7.6.html

5.2.2 i RPME{DEB % ¥ )% % Nebula Graph

5.2.2 fEFARPME{DEBZRE T % #Nebula Graph

RPMAIDEBRZLinuxR4t I WM 22 TN, A @ HRPMEDEBZ 3L & P# % ¥ Nebula Graph,

AR
MR AIE R

THZRED
IR ROSSTH

* F#ireleasehiA
URLASZANT :

//Centos 6
https://oss-cdn.nebula-graph.com.cn/package/<release_version>/nebula-graph-<release_version>.el6.x86_64.rpm

//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://o0ss-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

FIANE T HGEH T Centos 7.5 1Y 2.0.0 356 ¢

wget https://oss-cdn.nebula-graph.com.cn/package/2.0.0/nebula-graph-2.0.0.el7.x86_64.rpm
wget https://oss-cdn.nebula-graph.com.cn/package/2.0.0/nebula-graph-2.0.0.el7.x86_64.rpm.sha256sum. txt

TESEHT ubuntu 1804 Y 2.0.0 25T, ¢

wget https://oss-cdn.nebula-graph.com.cn/package/2.0.0/nebula-graph-2.0.0.ubuntul804.amd64.deb
wget https://oss-cdn.nebula-graph.com.cn/package/2.0.0/nebula-graph-2.0.0.ubuntul804.amd64.deb. sha256sum. txt
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5.2.2 i RPME{DEB % ¥ )% % Nebula Graph

o FHEHEIFRRA (nightly)
ZEIE  nightlyhioAE s T EnEe. BriketE, SARAEA IR nightly kiR,
URLAEZUNF

//Centos 6
https://oss-cdn.nebula-graph.com.cn/package/v2-nightly/<yyyy.mm.dd>/nebula-graph-<yyyy.mm.dd>-nightly.el6.x86_64.rpm

//Centos 7
https://o0ss-cdn.nebula-graph.com.cn/package/v2-nightly/<yyyy.mm.dd>/nebula-graph-<yyyy.mm.dd>-nightly.el7.x86_64.rpm

//Centos 8
https://oss-cdn.nebula-graph.com.cn/package/v2-nightly/<yyyy.mm.dd>/nebula-graph-<yyyy.mm.dd>-nightly.el8.x86_64.rpm

//Ubuntu 1604
https://oss-cdn.nebula-graph.com.cn/package/v2-nightly/<yyyy.mm.dd>/nebula-graph-<yyyy.mm.dd>-nightly.ubuntul604.amd64.deb

//Ubuntu 1804
https://oss-cdn.nebula-graph.com.cn/package/v2-nightly/<yyyy.mm.dd>/nebula-graph-<yyyy.mm.dd>-nightly.ubuntul804.amd64.deb

//Ubuntu 2004
https://o0ss-cdn.nebula-graph.com.cn/package/v2-nightly/<yyyy.mm.dd>/nebula-graph-<yyyy.mm.dd>-nightly.ubuntu1804.amd64.deb

AN ZE T %% 2021.03.28 5EFH T Centos 7.5 1Y 2.x &EETL ©

wget https://oss-cdn.nebula-graph.com.cn/package/v2-nightly/2021.03.28/nebula-graph-2021.03.28-nightly.el7.x86_64.rpm
wget https://oss-cdn.nebula-graph.com.cn/package/v2-nightly/2021.03.28/nebula-graph-2021.03.28-nightly.el7.x86_64.rpm.sha256sum. txt

TET %R 2021.03.28 5E AT Ubuntu 1804 Y 2.x 2235

wget https://oss-cdn.nebula-graph.com.cn/package/v2-nightly/2021.03.28/nebula-graph-2021.03.28-nightly.ubuntul804.amd64.deb
wget https://oss-cdn.nebula-graph.com.cn/package/v2-nightly/2021.03.28/nebula-graph-2021.03.28-nightly.ubuntul804.amd64.deb.sha256sum. txt

GITHUBT#

* T#ireleasehiiA
+ #3Nebula Graph ReleasesTi, WIAFEA, #¥idiAssets,

Draft a new release

Y Nebula Graph Release v2.0.0-RC1 =
0;2::)3:: G jude-zhu released this on 6 Jan
i New Features
Compare v

¢ Add Integer vertexID support #496 vesoft-inc/nebula-common#351, vesoft-inc/nebula-storage#246, vesoft-inc/nebula-
docs#264

* FIND PATH supports to find paths with or without regard to direction #464, and also supports to exclude cycles in paths #461.

* SHOW HOSTS graph/meta/storage supports to retrieve the basic information of graphd/metad/storaged hosts. #437 vesoft-
inc/nebula-common#325 vesoft-inc/nebula-storage#223

BALANCE DATA RESET PLAN supports resetting the last failed plan vesoft-inc/nebula-common#342 vesoft-inc/nebula-
storage#232.

Enhance MATCH clause support, for more information please visit Match doc.

Add path manipulation support vesoft-inc/nebula-common#306, vesoft-inc/nebula-common#358

Changelog

¢ Changed the default port numbers of metad , graphd , storaged . #474, vesoft-inc/nebula-storage#239

» Assets 8

S Nebula Graph v2.0.0-beta —=

© v2.0.0-beta

O Scaeb3s G jude-zhu released this on 30 Nov 2020 - 1 commit to v2.0.0-beta since this release
cael

Verified

Nebula Graph

- 242/408 - 2021 Vesoft Inc.


https://github.com/vesoft-inc/nebula-graph/releases

5.2.2 i RPME{DEB % ¥ )% % Nebula Graph

+ fEAssets KIKEIWIABITATRIVLERTE, THXHEINS L.

* T #inightlyhiiA
Rk © nightlybASE R TFNAHII6E. HiRetE, IEARRAEA =S fnightly AR,
+ #5tNebula Graph packageTiHE, HdiE R package,

%
package

%5 Nebula Build and Test Workflow package.yaml

Ro docker

%o package

Q_ Filter workflow runs

% 510 workflow runs Event ~ Status ~ Branch ~ Actor ~
pull_request
R release (-] package 912 hours ago
package #510: Scheduled @ 43m 35s
@ package 5 2 days ago
package #509: Scheduled @ 40m 59s
@ package £ 3 days ago
package #508: Scheduled @ 41m 39s
° package B 4 days ago
package #507: Scheduled (b 41m 31s
@ package 5 5 days ago
package #506: Scheduled G) 43m 42s

+ fEArtifacts KIREIN GBI TRV LT, TEOCHFEINLE b,

Z¥#Nebula Graph

HRPM e

P

$ sudo rpm -ivh --prefix=<installation_path> <package_name>
* Z4DEBT]
$ sudo dpkg -i --instdir==<installation_path> <package_name>

B« APRAIRE AR TR, BOALEEETEN Jusr/Local/nebula/ .

IR EH: April 9, 2021
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https://github.com/vesoft-inc/nebula/actions/workflows/package.yaml

5.3 BfZENebula Graph&&#

5.3 #i® Nebula Graph#:#t

Nebula Graph®B et E THERTE TE, REETHEE, T CRHNHTERE R AR,

5.3.1 AiiRSR

HER T B R S5 2

5.3.2 FHIERERIE
R¥#ENebula Graph
TESEBER S — B IRS5 46 L% Nebula Graph, 227 IG5 .
* [FFHRPME{DEB% % tl %4 Nebula Graph

* Y4 %ENebula Graph

{EE B+
B MIRS 85 L Nebula Graphfit & sz,

Nebula GraphfWFiE B E SCH3E0 T 225 H 3% etc H3AN, TLHE nebula-graphd.conf . nebula-metad.conf I nebula-storaged.conf , AT LU BSOS B

iS5 B E Sk, BCE SRR A RIS S UL
* MetafR&HLE
* GraphflR&HCE

* StoragefRF5HELE

ErhEEs
BB MRS LIRSS, JE3Nebula GraphRSHIAHAIT

sudo /usr/local/nebula/scripts/nebula.service start <metad|graphd|storaged|all>

Jusr/local/nebula ZENebula GraphfVERIAZZEEEEE, AISEUGT AL RE1E,

%O

toERs

HEHGraphfiR%s, AT SHOW HOSTS A A SRARIRAS,

BEAILbRRE. B2RERSINE, BSWEEINebula Graphlii

WG HEHT: April 7, 2021
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5.4 714 Nebula Graph [ $fRAZ v2.0.0

5.4 7+£% Nebula Graph 7 £ARZAZE v2.0.0
5.4.1 AKIRE

o PHHEIATIE, FR2FIEDERRS.
o RIBBTHRIA, HFAMEREIRS & LERRHIT,

o SCFFAN T AR 2R
* Nebula Graph v1.2.0 #4¢% Nebula Graph v2.0.0.
* Nebula Graph v2.0.0-RC1 #Z% Nebula Graph 2.0.0.

* AXFHET docker AR (@3E docker swarm, docker-compose, k8s) fF4,

o RIHESRSS 4 LIsthTIER, AREBSUSHLARIVIPHIAL, BCESCrF, AR ESEREHAN,

o REELZEEER @ AL AR R LRI AR 2L ) H AR 2R U H = = A

o CHIRIEHRBUYR RIS, F alter schema B} default value #fi%, Ef&U github known issues.
* FTANE P IRAHRET, EEMICRIRE.

* FHRINTAIRAFTEI0 78 (T EARACE) , S USCORIMKIE,

o BE B SR R PGER TR, SRS R

© FHIAREREA sudo KR,

5.4.2 AIESFIRA
|BRRAFZEE R
BRINBEILT, [HIRASZZEMIAR E SN Jusr/Local/nebula/ (TSI ${nebula-old} o ERINECESIHEHRN ${nebula-old}/etc/ .
* f£ ${nebula-old}/etc/nebula-storaged.conf FFEKE! --data_path I, HERIMEN data/storage ; 4 storaged EdEHNE,
* f£ ${nebula-old}/etc/nebula-metad.conf HH4KZE| --data_path I, HBRINMEN data/meta; Jy metad FUHEHRALE,
BiWI: Nebula Graph#ySLRRZERs (AT RERIASOR BT, GG SIRIE T, AT ps -ef | grep nebula RS EORHESFR A AIRIACHE S
PRt
AR ERE R
AL HIRAZZE A FICH $inebula-new} (B4 /usr/local/nebula-new/ ).

> mkdir -p ${nebula-new}

5.4.3 AT B
1. ARSI, ] LGB fE A RSS2 1 %1 graphd IRSBEGITE., (ERANRSS 8 LSBT T a4,

> ${nebula-old}/scripts/nebula.service stop graphd
[INFO] Stopping nebula-graphd...
[INFO] Done

L A= IRIFRRAIRSS . ARG % BBITA T A,

> ${nebula-old}/scripts/nebula.service stop all
[INFO] Stopping nebula-metad. ..

[INFO] Done

[INFO] Stopping nebula-graphd...
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https://github.com/vesoft-inc/nebula/releases/tag/v1.2.0
https://github.com/vesoft-inc/nebula-graph/releases/tag/v2.0.0
https://github.com/vesoft-inc/nebula-graph/releases/tag/v2.0.0-rc1
https://github.com/vesoft-inc/nebula-graph/issues/857

[INFO] Done
[INFO] Stopping nebula-storaged...
[INFO] Done

3BT ps -ef | grep nebula F&FTH nebula IRFSETEAFIE, storaged HEFE flush BIBRTREEERF 1 2048l

WIS 20 DERREZIEIRSS, BOGFARKIG, HEIRIATR R A,
1. fEH A IRSS R BB T R,
3.1 L kRS E
* WIS rpm/deb 723, Mrelease page T #HX W /RGN 22234,

> sudo rpm --force -i --prefix=${nebula-new} ${nebula-package-name.rpm} # for centos/redhat
> sudo dpkg -i --instdir==${nebula-new} ${nebula-package-name.deb} # for ubuntu

AR5 B U WMRPM/DEB %44,
* MRMIEAI L, BAP IR 2228, SR K4
+ clone JfXHY
> git clone --branch v2.0.0 https://github.com/vesoft-inc/nebula-graph.git

+ % & CMake

> cmake -DCMAKE_INSTALL_PREFIX=${nebula-new} -DENABLE_BUILD_STORAGE=on -DENABLE_TESTING=OFF -DCMAKE_BUILD_TYPE=Release -DNEBULA_COMMON_REPO_TAG=v2.0.0 -

DNEBULA_STORAGE_REP0_TAG=v2.0.0 ..

3.2 # UL B
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https://github.com/vesoft-inc/nebula-graph/releases
https://docs.nebula-graph.io/2.0/4.deployment-and-installation/2.compile-and-install-nebula-graph/2.install-nebula-graph-by-rpm-or-deb/
https://docs.nebula-graph.io/2.0/4.deployment-and-installation/2.compile-and-install-nebula-graph/1.install-nebula-graph-by-compiling-the-source-code/

5.4.3 THJCP IR

> ¢cp -rf ${nebula-old}/etc ${nebula-new}/
1. fEB 45517 metad WUIRSSHR L GEEN3EH) , #U1 metad BdiE, BCESCIFERHT H 5%,

* $#U1 metad #E
1£ ${nebula-old}/etc/nebula-metad.conf F4KE| --data_path Wi (FLERIMEN data/meta)
+ ARIERATCEAREW] --data_path T, WIATLOSATA0 T ans, Fmetad®dmHs IEHT H %,

> mkdir -p ${nebula-new}/data/meta/
> ¢p -r ${nebula-old}/data/meta/* S${nebula-new}/data/meta/

+ AR IHRRASEL & E 2 T BRIAN metad H3%, 1RSI H RIB UL

* BUIFHERILIE A
+ ZREEHTY metad FCE SCIF

" “bash
> vim ${nebula-new}/nebula-metad.conf
* [FIE]RINECER

‘--null_type=false': FREHIschemafEERBEZHF ['NULL ] (https://docs.nebula-graph.io/2.0/3.ngql-guide/3.data-types/5.null/), **BRINA true**s FRFHLLHF NULL B9iE, &ER
false, LLBY, FHRGH schema WIRBIGMEME (alter tag/edge)BFIEE [default {&](https://docs.nebula-graph.io/2.0/3.ngql-guide/10.tag-statements/1.create-tag/), TNIRIERHEIE,

‘--string_index_Limit=32": F4R/E string WRAI[3REIHIHKEE] (https://docs.nebula-graph.io/2.0/3.ngql-guide/14.native- index-statements/1.create-native-index/), FIMMIERFAIRIAR
64,

=

% . 9 metad #HSERTRIE,
1. £ storaged A%k I, 1B storaged BLiE sCHF,
+ [ANIEJANRIARA storaged #dEH 3 --data_path=data/storage TEERINME, HHEL,

> vim ${nebula-new}/nebula-storaged.conf

--data_path B NHTY storaged £ H sk,
+ OIEEHA storaged £ H %,

> mkdir -p ${nebula-new}/data/storage/

A5 ${nebula-new}/etc/nebula-storaged.conf R --data_path Hoi#), IHHKPRESEROIZE,
2. BEIHHAT metad MR,

* £ metad HIIRSSE_LIBITAT T vy,

$ sudo ${nebula-new}/scripts/nebula.service start metad
[INFO] Starting nebula-metad...
[INFO] Done

* KA metad PHREE EH,
$ ps -ef |grep nebula-netad
- Ki# metad H & ${nebula-new}/logs/ FHJ ERROR HiE,
AISRARSS 7 - 15EA B ${nebula-new}/logs MY metad AHX HE&, HIEIRIZIRR M@, BFAAXRAL, 1EHEEFIER)E) nebula k5%,

1. 7144 storaged HdEHE X,
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5.4.3 THJCP IR

* £ storaged IRSSEHSTTHI T any,

$ sudo ${nebula-new}/bin/db_upgrader \
--src_db_path=<old_storage_directory_path> \
--dst_db_path=<new_storage_directory_path> \
--upgrade_meta_server=<meta_server_ipl>:<portl>[,<meta_server_ip2>:<port2>,...] \
--upgrade_version=<old_nebula_version> \

SR

--src_db_path JyERRAstoraged i EHE HRIVAXTRE, S PEFRME SO, Sz,

--dst_db_path il A storagediVEHE HRIVAXT S, 2 DHRMES 0. 325577 FHEY HFBHH] --src_db_path HH——XF [,
H: MBENFAERK T, MR GHIRRAN LR,

--upgrade_neta_server A PR6FFSENHIATAHT metad KL,

--upgrade_version AIERERRAAVL.2.0, WHHE L ; AIREMAHNV2.0.0-RC, NHEHE2 A A HME T,

Bian, M v1.2.0 A

$ sudo /usr/local/nebula_new/bin/db_upgrader \
--src_db_path=/usr/local/nebula/data/storage/datal/, /usr/local/nebula/data/storage/data2/ \
--dst_db_path=/usr/local/nebula_new/data/storage/datal/, /usr/local/nebula_new/data/storage/data2/\
--upgrade_meta_server=192.168.8.14:45500,192.168.8.15:45500,192.168.8.16:45500 \
--upgrade_version=1

M v2.0.0-RC A% :

$ sudo /usr/local/nebula_new/bin/db_upgrader \
--src_db_path=/usr/local/nebula/data/storage/ \
--dst_db_path=/usr/local/nebula_new/data/storage/ \
--upgrade_meta_server=192.168.8.14:9559,192.168.8.15:9559,192.168.8.16:9559 \
--upgrade_version=2

AR T AP FEIGEIRIZR R N8, BEARXIR, RAMGESLE0 metad, i HRIER)E3) nebula 55,
K 9 storaged ARSS2RERSEREBHE 2,

1. fE&1 storaged RSS2 5 aHTHARRY storaged AR%S.

$ sudo ${nebula-new}/scripts/nebula.service start storaged
$ sudo ${nebula-new}/scripts/nebula.service status storaged

YA : WIRA storaged RIEH S5, 1M HE ${nebula-new}/logs/ TEICIZIR A AIE, MFAXIER, KIAFECLEH metadfil
storaged, 7EliiHZFIEH)E3) nebula 55,
2. 1A graphd IRS5#RBIHAE graphd AR55.

$ sudo ${nebula-new}/scripts/nebula.service start graphd
$ sudo ${nebula-new}/scripts/nebula.service status graphd

ViR WA graphd RIEH B8, 18R HE ${nebula-new}/logs/ TEICIATR A ML, MFAFARRI L, KAFIHE LB
metad,storaged,graphd. 7£)5 H3*1EH53) nebula fli%5,
3. TR ANebula Console #EHe#UNebula Graph, WIFARFGESAIH. BIREEIER, BTS2, Al graphd 1Y IP, b&TERARES,

nebula> SHOW HOSTS;
nebula> SHOW SPACES;
nebula> USE <space_name>
nebula> SHOW PARTS;
nebula> SUBMIT JOB STATS;
nebula> SHOW STATS;

29k - FRIf#Ev2.0.022 /i) nebula console,
4. FHRF AR

T A P ERER R E R B v2.0.0 A, @ii{EARBRFstudio, python, java, go, c++, flink-connector, spark-util, benchmark, &£
% repo XM v2.0.0 branch,

AHAEIRRANEE I EHTIR g e,

CBZE)1RER © MRS HIRAE H N ${nebula-new}/ . ATAIEEA ST, HE ELK %, HHMEE),
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https://github.com/vesoft-inc/nebula-console
https://github.com/vesoft-inc/nebula-docker-compose
https://github.com/vesoft-inc/nebula-python
https://github.com/vesoft-inc/nebula-java
https://github.com/vesoft-inc/nebula-go
https://github.com/vesoft-inc/nebula-cpp
https://github.com/vesoft-inc/nebula-flink-connector
https://github.com/vesoft-inc/nebula-spark-utils
https://github.com/vesoft-inc/nebula-bench

5.4.4 FHIRMIElE

5.4.4 HREMELR
ARTHRIIN, I BAITEIRS, Ba BT IRSS .

VR Jal g Y5 IR

5.4.5 fff1 : ALRMIKIFIE

ASCMIAFHRITIRETATT
* MLARALE © 32#%CPU, 62 GBNf%, SSD
* ¥dEAEL © Nebula Graph 1.2 figZ& LDBC fllisl##& 100 GB (1 MEZEH., 2417 /7. dataH 92 GB)
* HKRSBHL . --max_concurrent=5, --max_concurrent_parts=24 . --write_batch_num=100

TH AR 219080 (b compaction #EiF1357%0) . TEIFLSERBAIT -

SRR BIME
--max_concurrent 5
--max_concurrent_parts 10
--write_batch_num 100

5.4.6 M2 : Nebula Graph v2.0.0 fXE3#th31EF] commit id

Honlk: commit id

graphd 91639db

storaged 1 metad 761£22b

common b2512aa
5.4.7 FAQ

Q : JHGE AR AT AT LUEE & P AR ?

A DAL AR E AR IR AR ARE Y,

Q: BT v1.2.0 #1v2.0.0-RC 4}, HAbRRARSGSHAR ?

A: REIES, #ie E v1.0.0 - v1.2.0 #ATLURA v1.2.0 (AR, v2.x M HETPZ AR (nightly) EA905 %,
Q: THFGEIRS )G, &P A e 2

A FTENE P SREL AT RERT B v2.0.0 BiAS, EHEEABRT console, studio, python, java, go, c++, flink-connector, spark-util,
benchmark, 1&E#&repoXMiv2.0.0 branch (TODO : #4rbranchi® REM) o AIAEIHRAIIEE L,

Q: MRFEENAHNE graphd ik%s, %E storaged Mkss, AT+ ?
A: RAFREF graphd M MHY binary (# rpmed) .

Q: IR Permission denied

A: b an R EA sudo AUR,

Q: B&f gflags BALAE?

A: HEiEHIH gflags dB BRI {E github issues.
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https://github.com/vesoft-inc/nebula-graph/releases/tag/v2.0.0
https://github.com/vesoft-inc/nebula-storage/tree/v2.0.0
https://github.com/vesoft-inc/nebula-common/tree/v2.0.0
https://github.com/vesoft-inc/nebula-console
https://github.com/vesoft-inc/nebula-docker-compose
https://github.com/vesoft-inc/nebula-python
https://github.com/vesoft-inc/nebula-java
https://github.com/vesoft-inc/nebula-go
https://github.com/vesoft-inc/nebula-cpp
https://github.com/vesoft-inc/nebula-flink-connector
https://github.com/vesoft-inc/nebula-spark-utils
https://github.com/vesoft-inc/nebula-bench
https://github.com/vesoft-inc/nebula-graph/issues/858

5.4.7 FAQ

Q: MRS RS, NMITHRA AN 2
A: v2.x WBOARCE (S5 5 vlx AR, A5 RinAENIE, MPRER 0 AFILE,
Q: BE A TESFINERIER IHR AR & —30?

A EAH,

I ##H: March 23, 2021
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5.5 #HlI#Nebula Graph

5.5 1 Nebula Graph

MiXNebula Graphfif, AIRFZEHENebula GraphEHRE, EHSNELHBGHENTE, SNATRERHBM, FaiMetat—8E, AN
4N EIE Nebula Graph,

5.5.1 RIS

{%1ENebula GraphflR%s., PEEES WE HNebula Graphfi5s.

5.5.2 581 | MIBREUEXH

AOSRIEAEBC S PIE R T RUE SO, ATRER SRR AR S AR PR (R A — B, TR EE B EEE S, BN SR T 1R,
SRIG TR S H %o

B AR R BRI, FEMBRARE StorageliRss T s BRI
1. #a#Storagelks5HdiskIitiE, HIAN :

A DSk #HAHAHH

# Root data path. Split by comma. e.g. --data_path=/diskl/pathl/,/disk2/path2/
# One path per Rocksdb instance.

--data_path=/nebula/data/storage

2. EREE S H 3

553 %12 HHZEBR
TEMBREEAN 2 H T, U cluster. id SXHF

Wi ZREERR IR NS --prefix FEEMVESEE, BRINEETEN Jusr/local/nebula .

H#HRmFRENNebula Graph

$kFINebula GraphV&ZEH, MBREEANZEEHFR,

EEHRPMEZEHINebula Graph
1. /40 T i E & Nebula Graphhii A,
$ rpm -qa | grep "nebula”
IREEZEBAN TSR,
nebula-graph-2.0.0-1.x86_64

2. AT A EENebula Graph,

sudo rpm -e <nebula_version>

fahn

sudo rpm -e nebula-graph-2.0.0-1.x86_64

3. MERZ 2 H 7%,

E#DEB @ Z#&HINebula Graph

1. {H40 T @43 7E A Nebula GraphhiiAs,
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$ dpkg -L | grep "nebula"
IR EIZELIAN T AR
ii nebula-graph 2.0.0 amd64 Nebula Package built using CMake

2. 40T ffE#ENebula Graph,

sudo dpkg -r <nebula_version>

fian

sudo dpkg -r nebula-graph

3. MERZHE H %,

EN#Docker Compose#fiEfINebula Graph

1. 7£ H % nebula-docker-compose PNHHATAN T @i 4315 1k Nebula GraphfiR5.

docker-compose down -v

2. IFR H 5% nebula-docker-compose o

5.5.3 K2 | EIEEEEHF

5 HEH: April 13, 2021
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6. FLEMHE

6. ifEMBE

6.1 Bci&

6.1.1 ECE=ZN

A fA A4 Nebula GraphECE,  LUN AN a] RS B S,

FRENECE
RELBLEH R gflags, ] LUEN ay HERETA I gflags FIRRE
binary --help

o

Jusr/local/nebula/bin/nebula-metad --help
/Jusr/local/nebula/bin/nebula-graphd --help
/Jusr/local/nebula/bin/nebula-storaged --help
./nebula-console --help

VAR - RS BRI EIEARYE SR IE UE T, Fllinebula-metadHYERIAB&TEN Jusr/Local/nebula/bin .
o, SEWATDUER corl ZREGSTTH I gflagsHfE, B4 -

curl 127.0.0.1:19559/flags # MetafRss
curl 127.0.0.1:19669/flags # GraphfRs3
curl 127.0.0.1:19779/flags # StoragefRs3

il @ EARRITP LA TS AR S PR DB

{EeRECE
BRMMIAEILT, Nebula Graphz M\MetallRF5RINACEH Fah, (HRRELEKE, #EENebula Graph WARKISAFIREELE, DHT

1. fER—ANECE ST TF SRR -- local_config=true , ECE XHERINESIEN /usr/local/nebula/etc/ o
2. (RIFBERNE, KHBLE S,
3. EHEfiiNebula Graphfiigs, RIS,

msEREE
V2.xX arl @ATHRERERAVL X S EEATEE,

B BT April 13, 2021
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https://gflags.github.io/gflags/

6.1.2 MetallR55 LA

6.1.2 MetafR A&

MetalRFSH2 4L T P FILAEL E SCEF nebula-metad. conf. default A1 nebula-metad.conf.production, /5 fEEERFIGRAMH, SXHNBOIARE
N Jusr/local/nebula/etc/ o

BREXHERB

BRI, MetallRg52 MALE S nebula-metad. conf FHHIUENAC (S B IEFREIWIMATLE SCHFIVIGEE . default B .production MHIER, MetallRSSF HElT
HIHRI B E S,

NGBS T BCESCME, EEHECEAERL, RN E ST SLIRN -- local_config=true FFELIEARSS, #MIE MOEIEHH LGS ARC .

ELEN S HERA
AIRECES NI G R E DB, RS2 EIME.

B SN R T ER S EIE, 1 BRI OIAEELE SN SEBE RIS E R, A XITIZ(ELL nebula-netad. conf. default JifE,

basicsEtE
E20) TRVl L]
daemonize true Pt SR b i o8
pid_file pids/nebula- TOSIERRIDIT S

metad.pid

timezone_name

i€ Nebula Graph#JIf X, WHAAELE S RIREIZSE, MFLHIEFIRM. R[REBIMEN

UTC+00:00:00 , 143Xi%Z MSpecifying the Time Zone with TZ, B4, ZRAXKIKES RN --
timezone_name=CST-8 ,

Bil
o {Eif AN HZERLY 1B, Nebula GraphZXR#E timezone_name 1% [ FYIN DCRFZIN IAE Fe AR BAH R B UTCIN A, - R AE 2218 Hh 3R [l B 12k
BB MEAE N UTCIN ],

* timezone_name Z 4 H

HHT#4:Nebula Graph iV EdE, Nebula Graphi R HE N DX X B, B0 HESTRIIN S, 3R 6EH 4L
RGN X,
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https://www.gnu.org/software/libc/manual/html_node/TZ-Variable.html

6.1.2 MetallR55 LA

loggingfti&
Ea FiBefr B
log_dir Logs fFiMetallRgs HEM H R, BIHHBHEERTFE R R
minloglevel 0 RANHEGG, HIARIEFETZAGHIHE, AEEN o (INFO) . 1 (WARNING) .
2 (ERROR) . 3 (FATAL) , BEUUE(EVEIAINIZE Y 0, L/ EHIREN 1, AIRIREN 4,
Nebula GraphF&id{T Hi&,
v 0 B, (EBR, HEILTBIE, rEEN0,. 1. 2. 3,
Logbufsecs 0 e HAEM BRI ], BN SRR 0SS, 0 FREN . B0L 0 B,
redirect_stdout true S A bR LR RR S 15 2 1) 1 B i S A
stdout_Log_file metad- Prifka H H USSR R,
stdout. log
stderr_log_file metad- FRAEFE 5 H ST,
stderr. log
stderrthreshold 2 2 HIRIBRAERE BRI R/NHEZU (minloglevel )
networkingft &
Ea ] FiBEE BLW
meta_server_addrs 127.0.0.1:9559 EifMetallii s IPHIMEATSR . % MMetalliss HESGES () 7.
local_ip 127.0.0.1 MetafRF5HIAMIPHINE, AITPHIlEFH T 5 Inebula-metadi#ife, 1M ZE 7R BT
FLLARVIIA, BSOS Rk,
port 9559 MetallRSHIRPCHHF AR IRITIG I, MetallRgs A 441249 9559 , AT PSR obimO+1,
Bl 9560 , Nebula Graphfi F ARG (T2 EIA R A H,
ws_ip 0.0.0.0 HTTPIRSSIPHIE,
ws_http_port 19559 HTTPARSS 511,
ws_h2_port 19560 HTTP2ARS5 151
heartbeat_interval_secs 10 BRUVDBhIEIRR, EHERATE RS heartbeat_interval_secs HUEMIFE, N2 SFBERGLIKIE

(SR A

NOTE: 2R E S B STRITPHsE, KOG HELEIE T 127.0.0.1 TEIEIERREAT,

storagefit &
4 FREHE R
data_path data/meta metaHEEIEIE 1,
miscEtiE
B TR B
default_parts_num 100 Bl 22 AN BRI R
default_replica_factor 1 G172 2] 22 [ N BRI R AR
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6.1.2 MetallR55 LA

rocksdb optionsfEzi&
E20] TR il
rocksdb_wal_sync true 25 R RocksDBIYWAL H &,

B EHT: April 13, 2021
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6.1.3 Graph/IR55 i iE

6.1.3 GraphfRSECE

GraphfRZSH= 4L T PR FIAAEC B S nebula-graphd. conf. default 1 nebula-graphd.conf.production, J5{EZTERFIFH R A H, XAIBINEEEN Jusr/
local/nebula/etc/ o

BREXHERB

HXEFN, GraphfRg5 2 IECE X nebula-graphd. conf FHIEHELE SR, EEEIOHIMAECE G2 . default B .production MIBR, GraphfRss+
RERF AR B i S

ANSME TBCESC, EEHTECEAERL, ETERCE ISR -- local_config=true FFEIEARSS, &N NEFFH TGS IINLE,

ELEN S HERA
AIRECES NI G R E DB, RS2 EIME.

B SCHEN R TR S EIE, 1 BRI OIAERLE SN S BB WIS E R, A ITIZ(ELL nebula-graphd. conf. default ik,

basicsft &
Ea P BE
daemonize true R AP,
pid_file pids/nebula- TOSRIHFFEIDIY S
graphd.pid
enable_optimizer true =R AR,

timezone_name

{6 ENebula Graphftyif X, FAAECE XAFPRIEEZSE, MFERBEFHRMN, RERIMEN
UTC+00:00:00 , %X 1EZ WSpecifying the Time Zone with TZ, 4, HR/AXMIZEHRN --

timezone_name=CST-8 .
BEHA :

* TEMANTH SRR MEER, Nebula GraphZHRHE timezone_name B 1IN DXCRFIZIN AEFL e pAH R I UTCIN ], R E RS o [ 19 I [ 2t
REMAE N UTCIN ],

* timezone_name ZEUH M T##iNebula Graph T ###I%dE, Nebula Graph#bfEhH B IN DA X &, HIANHEFTENRYIN RS, HIREH 1L
RGBT X,
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https://www.gnu.org/software/libc/manual/html_node/TZ-Variable.html

loggingBti&

Ea
log_dir

minloglevel

v
Logbufsecs
redirect_stdout

stdout_log_file

stderr_log_file

stderrthreshold

queryEti&

£

accept_partial_success

P

Llogs

0
0
true

graphd-
stdout. log

graphd-
stderr. log

2

il

false

6.1.3 Graph/IR55 i iE

B
17/ Graphfiliss HAERT ES, AR R AE R R,

BNHEZG, BIARRIERETXANRAHE, fNEER 0 (INFO) . 1 (WARNING) .
2 (ERROR) . 3 (FATAL) , BWUELETIRRIZEN o, EF-sREEREh 1, MHRE N 4,
Nebula GraphF&id{T Hi&,

BTN, (ERR, HEIDRIEg, MEEN o, 1. 2. 3,
S H SRR, BN R B HASSCPE, o ZORSEH T, B0 1 #.
SRR R A ARAE RS R E B SRR S
PR H SR,

PRERE IR H S SR FA R,

2 HIRIBRAERE BRI R/NHEZU (minloglevel )

B

SRR RSN IERCEOGE T HBER, G RERREE 2 IR,
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networkingfti&

£

meta_server_addrs

P

127.0.0.1:9559

6.1.3 Graph/IR55 i iE

B

2ffMetafli S5 VIPHIMERISR . 2 MMetalliZs HISGES () 7.

local_ip 127.0.0.1 GraphfRFHAMIPHIAE, AMIPHIsEAH TR FInebula-graphdifhfe, A0SR HERE
SRFEIEREIIN, IEESC R BT,

Listen_netdev any HRPTHI N ZS 18 & o

port 9669 GraphfRZHRPCHF HEFE TR L

reuse_port false Z#JEHSO_REUSEPORT,

Listen_backlog 1024 socketWaITHEREIAINIR KIS, JAEEAS LU TR ZLRIIN JA%E net. core. somaxconn .

client_idle_timeout_secs 0 TR I, o ZoR AN, HA : #,

session_idle_timeout_secs 0 ZERRTERVEN IR, 0 RSN, 67 f,

num_accept_threads 1 2 NIERRIN SRR

num_netio_threads 0 PZEIOLRFEEL, 0 FRCPUKKL,

num_worker_threads 0 HATH P ERVERRER, 0 RRCPUMKL

ws_ip 0.0.0.0 HTTPARSS HIIPHIL,

ws_http_port 19669 HTTPARSS 511,

ws_h2_port 19670 HTTP2HRSS 193

heartbeat_interval_secs 10 BRINDBEFIRE, IEHRATE RS heartbeat_interval_secs HUEMFE, N4 SECRG L

storage_client_timeout_ms

IEW TR, Bhr M,

Graphfi%5 5-Storage/ilk 55 FTRPCIELEN I 7], HIAARCE S ARIZEIZSH, WFHL
ST, BOAE 60000 Z4D,

NOTE: B IEIERLE A FSEAVIPHE, RO FEESUT 127.0.0.1 EIEENET,

charset and collatefigi&

B 0] TR L
default_charset utfs A7 [ 22 (RIS BRI TR
default_collate utf8_bin )72 [ 2= () S Y BRI HR R

authorizationfit &

£ FilBEE B

enable_authorize false

auth_type password

M P gRNESETSMRIE. SRIEFEEES I I,

FA PSR B AR IR UE 75 e BUEN password

IR EH: April 13, 2021
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6.1.4 Storagefl55Hic i

6.1.4 StorageRSSECE

StoragelR&5H2 (L T PR3 WILAEL & A nebula-storaged. conf.default A1 nebula-storaged.conf.production , JFEEIERFIGRAPMEH, SIFBIARE S /
usr/local/nebula/etc/ o
Bil : Raft ListenerfYELEMIStorageIRSSELE R~ F, 1H#IHIEZ WA Raft listener,
EEXHERSER

R8N, StoragefR552 MALE S nebula-storaged. conf AL E SR TR B PIAARCD B SV G4E . default 3¢ .production MIFR, Storagefik
S RERFHIRGI AL E S,

NGBS T BCESCM, EEHTECEAERL, ETERCE S SKIN -- local_config=true FFELIEARSS, ANIE MOE(EPIREGT AN,
REXFERERA
AIRECES N RIE DB, RS2 EIME,

B SCAEN TR TR S EIE, T B OIAERLE SN S EE IS E RE, A SCIITIZ(ELL nebula-storaged. conf . default ik,

basicsfit &
E D FE iRl
daemonize true Py =S Ab i
pid_file pids/nebula- JOSEHERRID Y S,

storaged.pid

timezone_name & Nebula GraphfJIN X, #IAARLEXAFRIZEZSE, MFREREFHRM, REIMEN

UTC+00:00:00 , 143Xi%Z M Specifying the Time Zone with TZ, Hl4l, ZR/ARXIRESFRN --
timezone_name=CST-8 ,

B

* TEANTHE SRR EER, Nebula GraphZHRHE timezone_name B 1IN DXCRFIZIN [AE L S pAH R UTCIN ], - RIS o [ 19 I TR 2t
BB MEAE N UTCIN ],

* timezone_name ZEH M T HtNebula Graph B V4dE, Nebula GraphiEfEHH e i XA £ £5dE, BIAn H TR RIS, R4 0L
RGN X,
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https://www.gnu.org/software/libc/manual/html_node/TZ-Variable.html

6.1.4 Storagefl55Hic i

loggingfti&
Ea FiBEAH BLH
Log_dir Logs frfikStoragefiss HE HR, BBHIRUERIAETFEL,
minloglevel 0 RANHEIG, HIARIERETEANIIHEE, ABEEHN o (INFO) . 1 (WARNING) .
2 (ERROR) . 3 (FATAL) . ZEHXEEVIAINIZE R o, AF=HEiE 1, ARiLEs 4,
Nebula GraphF&id{TA1 H &,
v 0 HAETRAG, (ER, HEIDREIE, "EE N o0, 1. 2. 3,
Loghufsecs 0 e MR (], BN S R H S, o FoREN . B0z 0 B,
redirect_stdout true S AR A LR bR oA 8 52 B I RS o S A
stdout_Log_file storaged- PRk B SR RR,
stdout. Log
stderr_log_file storaged- FRUESER H SR,
stderr. Log
stderrthreshold 2 LG RERRERNR PR/ H S (ninloglevel ) o
networkingft &
Ea ] FiBEE BEW
meta_server_addrs 127.0.0.1:9559 fiiMetalli s FIPHIMEATR . 2 MMetalliss HSGES () 7.
local_ip 127.0.0.1 StorageRSSHAMIPHINE, ATPHubEF TR BInebula-storaged 12, 41920 i N4E
Bl R ORI, IHIESC X ML,
port 9779 StoragelRSSMWRPCFHIEFRIENTIRHI, StorageflRE WA I N 9779, XFSHIT N 9777 |
9778 f1 9780 , Nebula Graphf{i# F P&k D #H T2 BIARRIN R B,
ws_ip 0.0.0.0 HTTPHRSSHIIPHEIE,
ws_http_port 19779 HTTPHRSS #9351,
ws_h2_port 19780 HTTP2ARS 151
heartbeat_interval_secs 10 SRUDBK AR, TSR RS heartbeat_interval_secs BUEAMF], HN &S RALIEE

WM L B

NOTE: 2R E S B STRITPHsE, KOG HELEIE T 127.0.0.1 TEIEIERREAT,

raftfiti&
4 A iR
raft_heartbeat_interval_secs 30 RaftiZ 25 @ A, 207 : #
raft_rpc_timeout_ms 500 Raft& P imiiZfad M (RPC) @R, #ahr @ =2/,
wal_ttl 14400 Raft WALKYZEAFIN AL, B4 £,
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diskERE

£

data_path

rocksdb_batch_size
rocksdb_block_cache
engine_type
rocksdb_compression
rocksdb_compression_per_Llevel
enable_rocksdb_statistics

rocksdb_stats_Llevel

enable_rocksdb_prefix_filtering
enable_rocksdb_whole_key_filtering

rocksdb_filtering_prefix_Llength

rocksdb optionsfgi&

4
rocksdb_db_options

rocksdb_column_fami ly_options

rocksdb_block_based_table_options

BRIME

data/storage

4096

rocksdb

Lz4

false

kExceptHistogramOrTimers

false
true

12

B AE
{

{"write_buffer_size":"67108864",

"max_urite_buffer_number":"4",

6.1.4 Storagefl55Hic i

B

BRI, S PMBEASSGES () 2. —1RocksDBLBIR B

— M.

PR RIERTRD 2L F775,
BlockBasedTablefJEkINRETE RN, #4070 Jk (MB)

T |2,

JEgEEE, AE(E M no. snappy. lz4. lzahc. zlib. bzip2 Flzstd,
ARG GNBEAN I 8 5 1

275 B FRocksDBIEHESL T

RocksDBIYEHES T2, RIIE{E N KExceptHistogranOrTimers  (ZEFH T+
gt PEIFRIRESH) | kexceptTimers (BRI #R&EH) |
kExceptDetailedTimers (UXERBR A/ BRI EAE L 2R IN [6).2 AL AU B it 4L
#8) . KExceptTimeForMutex WERBR AL BIAE 2RI R Z MV FTE SRt £diE)
kALl (ERFTESEHEER)

J2175 )8 fprefix bloom filter,
JE% )5 Mwhole key bloom filter,

5 keyHIprefix K, ANEE N 12 (9 ID+AHID) flie (9 ID+AH
IDHREIDAAEAID) , B T,

BEHH
RocksDB databasej%i,

RocksDB column familyi£Ji,

"max_bytes_for_level_base":"268435456"}

{"block_size":"8192"}
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6.1.4 StoragefR55HCE

rocksdb_db_options H rocksdb_column_fami Lly_options CFHIETANT
* 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_files
stats_persist_period_sec
stats_history_buffer_size
strict_bytes_per_sync
enable_rocksdb_prefix_filtering
enable_rocksdb_whole_key_filtering
rocksdb_filtering_prefix_Llength
num_compaction_threads

rate_Limit

* rocksdb_column_family_options

write_buffer_size
max_write_buffer_number
Llevel0_file_num_compaction_trigger
Llevel0_slowdown_writes_trigger
LlevelO_stop_writes_trigger
target_file_size_base
target_file_size_multiplier
max_bytes_for_Llevel_base
max_bytes_for_level_multiplier
disable_auto_compactions

SR HIEZ W RocksDBE /7 301,

B EHT: April 13, 2021

- 263/408 - 2021 Vesoft Inc.


https://rocksdb.org/

6.1.5 WIHLE

6.1.5 WA E

A 435 Nebula Graphtf X LinuxPAZECE, FH/ B EcicE,

BRER
ULIMITE =S
i ulinit 1T 292 iishel RIGBRE TIREME, ERFEIUIT
* ulimit AT OO S Al =G el A,
o WIRNVEME (REE) AREEETREEIE,
o WE P ASRERE I R VR RE R,  BIERE sudo ANREVRER,
* ESCRGPN B REREEBUE, TEE S Jete/security/Uinits. conf o SRS AR EEHTE R LR,
ULIMIT -C
ulimit -c AT MRAlcore XA/, EBIEIZET untinited, @HATT
ulinit -c unlinited
ULIMIT -N
ulimit -n FHFRREHTH SCARRVRGE, @RUERENEE 1077, B4 :

ulimit -n 130000

miF

VM.SWAPPINESS

vn.swappiness Sl Z ERINT (swap) MZERNFEE DI [EBUK, EHswaplyrTREMELRUR, BIEIRENO0, ForEelbRiigF, BEEEN
2, 0RRREAEHswap,

VM.MIN_FREE_KBYTES

vm.min_free_kbytes Fl T IR B Linux i UHLERE IR NZE R T 18 ARIEHSRGNF IR, HIEIRERRE, BN HENGE Y128 GB, AILUF
vn.min_free_kbytes IX{E}5 GB, MIR(EA/D, RFBERGEEHIE R BIESHNG,

VM.MAX_MAP_COUNT

vim.max_map_count FFRRHIEANMHRIVMA EILINTEXIR) #E, BRIMER 65530, X T4 KRZHN AR RNEL LN, MRENNHEFR A
THEFERIMIREE, HEARARSEIME,

VM.DIRTY_*

vn.dirty_* Z2—RINEHRRGIERAE RIS, NTEHEUGR, KrDURIEREETIEE R EesUEiR L) , BMUEMERRGURIME.

TRANSPARENT HUGE PAGE
HTRARAEIR, % HITHP (transparent huge page) . @a4lTF :

root# echo never > /sys/kernel/mm/transparent_hugepage/enabled
root# echo never > /sys/kernel/mm/transparent_hugepage/defrag
root# swapoff -a && swapon -a

(51

NET.IPV4A.TCP_SLOW_START_AFTER_IDLE

net.ipv4.tcp_slow_start_after_idle BRINME N1, ZSBURE—EEN RISHHZEE RN, BIEHEER 0, RHES KW SERT =,
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6.1.5 WIHLE

NET.CORE.SOMAXCONN

net. core. somaxconn Fil T iR fillsocket EMT U AS Rt , BROINEDY 128 o X T A KBISERENZ =, BEIERENMET 1024

NET.IPV4.TCP_MAX_SYN_BACKLOG

net. ipv4.tcp_max_syn_backlog Fl FRRHIZTSYN RECV (EiE#:) IRESWTCPIEREEE, BRIMER 128 . N THKEZRLIERNZ R, BNELENFR
&F 1024

NET.CORE.NETDEV_MAX_BACKLOG
net.core.netdev_max_back log F T FRlIFAZ HHEAE o ivsam. BRIAMEDN 1000, ZBAEGZEDS 10000 LU L, JCHSE I+,

NET.IPV4.TCP_KEEPALIVE_*

net.ipv4.tcp_keepalive * B —RIIRIFTCPIERIFIGNISE, AT HHMNEEHAEIIEIN AR, WRENEZFTHEWIT, 8K
tep_keepalive_time F1 tcp_keepalive_intvl MY{H,

NET.IPV4.TCP_WMEM/RMEM
TCPEETF AR AR EMMAIR/DN, R, BRIAZER, T RIERE, FIUEBIED #1355 (6B) ERIIE(ns)
SCHEDULER

AT SSDE, HINIENRF scheduler BB noop B none , B&1E4 /sys/block/DEV_NAME/queue/scheduler

Hiths#
KERNEL.CORE_PATTERN

HEPURIZIEN core , FHFF kernel.core_uses_pid IRIEHN 1,

SYSCTL#&S

o sysctl <conf_name>
BEYATSHIE, - sysctl -w <conf_name>=<value>
I ESSEE, LA, BHEEREEE, - sysctl -p [<file_path>]
MIEERCE S RN Linux RIS, BRI Jetc/sysctl.conf HIEL
PRLIMIT

A priimit AT DOPRECRIS B LR TR BRE, 457 sudo Al LUSCRIERIE, BI40, prlimit --nofile=140000 --pid=$$ JAHEY ATHERESRVFINAT SO R K
RN 140000, SEEDAERR, ManS{CFFRedHat 7usiE SR,

/5 HEHT: March 17, 2021
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6.2 H&

6.2 BE

6.2.1 HERE

Nebula GraphffifiglogiTHIF:&, ffigflagsifl FAE951, HEEFELHTTPENshEEd H AR, 5 EREE,

BEER
HENBIAE AN Jusr/local/nebula/logs/ o

INAYE{ENebula Graphiz/ TR H S E 5, HETRUSHTH, EREARENLSS, HERSATLURE IER.

EoiEBieA

* minloglevel : F/NHEL, AIARICFREF XN HE, fEEN o ONFO) . 1 (WARNING) . 2 (ERROR) . 3 (FATAL) ,
EWUEERIRIZE S o, A IEFIEERN 1, WIRIZER 4, Nebula Graph X IE R LM HE,

o v D HAEWRNGG, B, HEIDREIEM, AEEN . 1. 2. 3.

Metafl%5. Graphfks5HIStoragellR5s iy H S F LUES B IVECE S &R, BRIABKEY Jusr/local/nebula/etc/ o

EERTERN
AT i HEE YT A VgflagsBR (TEHESED

$ curl <ws_ip>:<ws_port>/flags

SR B

ws_ip HTTPARSSWIPHIsE, RIDIfERCE &S, BRIAMEN 127.0.0.1,

ws_port HTTPARS W, AIDUERLE S ER, BROIAMES A 19559 (Meta) . 19669 (Graph) 19779 (Storage) .
AL

* BEMetalli55 LR/ HEIH

$ curl 127.0.0.1:19559/flags | grep 'minloglevel’

* & E Storagellkss My H A -

$ curl 127.0.0.1:19779/flags | grep -w 'v'

g2 BELH5!
FEFANT dr s H B9

$ curl -X PUT -H "Content-Type: application/json" -d '{"<key>":<value>[,"<key>":<value>]}" "<ws_ip>:<ws_port>/flags"

S8 B

key FHESH HESMY, AlE(EIE 2 WAL E VL,

value HEHR, ANEEIES WEE A,

ws_ip HTTPARSSAIPHIIE, WIfERCE b &E, BIAMED 127.0.0.1,

ws_port HTTPARSS Wi, RIDUERCE SR E R, BROIAMES A1 19559 (Meta) . 19669 (Graph) 19779 (Storage) .
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https://github.com/google/glog
https://gflags.github.io/gflags/

6.2.1 HERLE

L

$ 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

IRSE(ENebula Graphisf TIMES T HESH, HERIRS AR K NECESIFRIZENIS], IRFBFERAES, BERILE .

/5 E#T: April 9, 2021
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7. Hif%

7.1 &ifJNebula Graphl51Z=4E+R

Nebula GraphSZfiZ A7 & MRS HIMEERGIR, ASCRNERERY X, A HT TP A2,

7.1.1 M5¥EfEtRIR B

Nebula GraphfJ&/™MEHEHEAREH =N AR, FRIAZESCAE () BEIF, B0 nun_queries.sum.600 » R[EYNebula Graphfgs X Haifny i
PR AR, FEAREEARY VLRI T

2 il BLW
BT num_queries faT BARRFERIY & 5o
it sum FRPRGUIHIY /T 1%, AT HFSUM, COUNT. AVG. RATEMIPfi#f (P75, P95, P99,
P99.9) .
GEiti Al 600 ARSI I EIVERE, A5, 60/, 60013600, ZHIFTREILSM, Fullndh, ik

107 #AIEGE 1T/

7.1.2 @IHTTPiR A& I8 M IZIER
EE

curl -G "http://<ip>:<port>/stats?stats=<metric_name_list> [&format=json]"

by B

ip M5 ARMIIPHitE, PTLATE %S H SRNEARCE S TR,

port M5 ERTHT TP, ATLUEZE H RN EBELE SRR, BONHOLT, Metallid5%i1819559, Graphfissi
19669, StoragefR55%iI 1919779,

metric_name_List PR, 2 REERHSSGES () T,

&format=json TSR SONE R,

W : 415 Nebula GraphfRFGFEREBIER AT, FTFEPIT docker-compose ps A 2r A MG B AR MY IH T, X5 & T 216,

Tl

* BRI

#ifGraphfiissH, L1070 BHIERER,
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7.1.2 @ HT TP O & i iR

$ curl -G "http://192.168.8.40:19669/stats?stats=num_queries.sum.600"
num_quer ies.sum.600=400

* MBI
#iMetallk55H, L1 2 HEDBCFHIIERNIRE 107 4PIQDBE (1%IRIEHIDBE) K TITHER,

$ curl -G "http://192.168.8.40:19559/stats?stats=heartbeat_latency_us.avg.60,heartbeat_Llatency_us.p99.600"
heartbeat_latency_us.avg.60=281
heartbeat_latency_us.p99.600=985

MR L SONAE G [E]
#ifjStoragelissH, B0 #HHBIYALG, HLJSONMREILER,

$ curl -G "http://192.168.8.40:19779/stats?stats=num_add_vertices.sum.600&format=json"
[{"value":1,"name":"num_add_vertices.sum.600"}]

A AT A IR bR
PMEEA RN IIEEIRN, Z0RENZIRSS & AT RV EIR.

$ curl -G "http://192.168.8.40:19559/stats"
heartbeat_latency_us.avg.5=304
heartbeat_latency_us.avg.60=308
heartbeat_latency_us.avg.600=299
heartbeat_latency_us.avg.3600=285
heartbeat_latency_us.p75.5=652
heartbeat_latency_us.p75.60=669
heartbeat_latency_us.p75.600=651
heartbeat_latency_us.p75.3600=642
heartbeat_latency_us.p95.5=930
heartbeat_latency_us.p95.60=963
heartbeat_latency_us.p95.600=933
heartbeat_latency_us.p95.3600=929
heartbeat_latency_us.p99.5=986
heartbeat_latency_us.p99.60=1409
heartbeat_latency_us.p99.600=989
heartbeat_latency_us.p99.3600=986
num_heartbeats.rate.5=0
num_heartbeats.rate.60=0
num_heartbeats.rate.600=0
num_heartbeats.rate.3600=0
num_heartbeats. sum.5=2
num_heartbeats. sum.60=40
num_heartbeats. sum.600=394
num_heartbeats. sum.3600=2364

IR EH: May 20, 2021
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8. Bfa ke

8. BUEZ =

8.1 IIFANEA

8.1.1 HAIIE
SHARUE A TR RUEWAEIRE AT, TSIV 24,

YE P mEEE|Nebula Graphftf, Nebula Graph&l#—P =i, RIGHIFHEZNSMER, WRITE T HEIE, MR RIGHREEI R
iTan

BE - BOATEOLT, BHIREsiaee X IAm, WAL P 2SN LUE&EINebula Graph,

Nebula GraphSZ RS 48IE T3 @ A& (5 IEALDAPKIE,

it SR8
ARG YRR ERS S A 4, D, HH P 2R FINebula Graphit, TS (58IE,
BRZMSHRINIE

1. YRR ECE S nebula-graphd.conf  (BRINE A Jusr/local/nebula/etc/ ) , IXiE --enable_authorize=true FRTFIR H,
2. EH/ENebula Graphf55.

B HFEEGRIES, BRANGodAEIKE N root , #HS nebula . M ETFIHIES WA E A EAR,

LDAPISIIE

BRIE YT (LDAP) JEH TV HRIRSS MR E P - IRSS d i, ATLASEICS SR B, B LDAPYRIES, LDAPHE#IIH L%
RS TAMAF . GIANAMFILDAPHA — 49 Anber IR P, MRS MLDAPERHUZ A P B €45 B,

EFALDAPLISIE

YT EARR S IR KLDAPHEA T S 3301E, HIETHZ WEHLDAPHE TS #3351E (TODO: doc) .

ffF##H: March 23, 2021
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8.1.2 A&

8.1.2 HF &

FH PV FR - Nebula Graph i R Al sk iy, A SRR P & BRI X,

FFES DRI, TR T oI 6% Nebula Graph, i FLIESEIE AT LU TR T2 P 1 £ (U,
BER :

o BUATBOUT, Strieieshfe XU, AR P AREiE ] L% Nebula Graph,
* (ESBURIE, X RIATH TR E TR REAE R

B (CREATE USER)
AT CREATE USER TBAJ AT DLOIEEHTHYNebula GraphF . 4Fi{XGod At (Bl root FIF') REGEHAT CREATE USER 1B4),
* Bk
CREATE USER [IF NOT EXISTS] <user_name> [WITH PASSWORD '<password>'];
* il

nebula> CREATE USER userl WITH PASSWORD 'nebula’;

$2IVAF  (GRANT ROLE)

PHAT GRANT ROLE TEA) AT LURHEE I Z2 RN P i Ay AR P e ST God A A HTAdmin s 1 FH T RETS LT GRANT ROLE 1541, M GR35
W, S UNEA AR,

* IBE
GRANT ROLE <role_type> ON <space_name> TO <user_name>;
o Bl

nebula> GRANT ROLE USER ON basketballplayer TO userl;

S P PR (REVOKE ROLE)

PUAT REVOKE ROLE 1A A1) AT LA I P S E I Z2 RIFY N B A AR . AT God M ta ] A FHIAdmin s (4 FRESHLIT REVOKE ROLE i), A AR Y15
W, S WA E A AR,

* Bk
REVOKE ROLE <role_type> ON <space_name> FROM <user_name>;
*

nebula> REVOKE ROLE USER ON basketballplayer FROM userl;
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8.1.2 A&

{EB AP (CHANGE PASSHORD)
PUAT CHANGE PASSWORD 151 A LUB T Fr 43585, BN 7R SR (L R RO AT 25
* 1Bk
CHANGE PASSWORD <user_name> FROM '<old_password>' TO '<new_password>';
* Rl

nebula> CHANGE PASSWORD userl FROM 'nebula' TO 'nebulal23';

{ESFAP &Y (ALTER USER)
PUAT ALTER USER IRAU R DUBTH P, IESUNAHZHR A, LAl GodfA @A (B root FIF) BERSHIT ALTER USER 15D,
* Bk
ALTER USER <user_name> WITH PASSWORD '<password>';
* Al

nebula> ALTER USER userl WITH PASSWORD 'nebula’;

HBRAF (DROP USER)
PHLAT DROP USER IEAT AT LUMBRA ' M AT Godf il FRESS AT DROP USER TH4J,
B - MERA PR 2 B EWOFZE PSRRI, T EARRE 2 B RIS AR
* Bk
DROP USER [IF EXISTS] <user_name>;
N

nebula> DROP USER userl;

EFRPSIR (SHOW USERS)

PHAT SHow USERS IBARTAE R FH 411K, METNGod At FREMS AT SHOW USERS 1B,

Bk
SHOW USERS;

* =fl
nebula> SHOW USERS;
fhocccommomo +
| Account |
e +
| "test1" |
fhocccommomo +
| "test2" |
e +
| "test3" |
fhocccommomo +

/5 HE#: April 13, 2021
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8.1.3 NEAEBINIR

FriEfA G, R RAURIER G, T LU A G OV -, TS R,

HEAE
Nebula GraphN& 724, BT :

* God
* WthRE AR A G, FHEFHEERENAIR, 25T Linux s root ATWindowsH! ¥ adninistrator .
* MetallRF5#0aa Lly, EFEIEGodffEHF root , ZALJY nebula .
TER 1 MINE root FI IS, PROERURZ 2.
o ~MERIHBEA —NGodAEMF, M AT IS FERRE AT A 1E 220,
* PRI FEHZMNGodfgth, HREEHBIAGod A EHF root o
* Admin
* FABR Y 2 I Schemaldata iy GAL R,
o A DURHSUBR P ) 22 T2 4G HL AR o
L HAERAUE T ADMING IR A (s FA A 7
* DBA
* XBUBRMRYIE 221 Schemafldatafy B E AR,
o EIRFHSUR NI [ 22 AN GG HL AR o
* User
* KPR Y1 ZEEHE Schemaly HRIER,
o KPR Y I ZE A A data iy R EAUR,
* Guest

o MBERAIEYIE 22 Schemaldatafy H AR,
i

s A EToEAS, HEEEAENANNES S,
o ~MHPENEZERINARINE — A ORR, 2N A1ESUHPEER,
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8.1.3 WiEAENIR

AER
B EIHRATRERATT

PR God Admin DBA User Guest kB

Read Y Y Y Y Y USE . DESCRIBE SPACE

space

Write Y CREATE SPACE . DROP SPACE ., CREATE SNAPSHOT . DROP SNAPSHOT .

space BALANCE . ADMIN, CONFIG. INGEST. DOWNLOAD

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 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, YIELD .
ORDER BY . FETCH VERTICES. Find. FETCH EDGES. FIND PATH .
LIMIT . GROUP BY. RETURN

Write data Y Y Y Y BUILD TAG INDEX . BUILD EDGE INDEX . INSERT VERTEX ., UPDATE
VERTEX . INSERT EDGE . UPDATE EDGE ., DELETE VERTEX. DELETE
EDGES

Show Y Y Y Y Y SHOW .  CHANGE PASSWORD

operations

R

* Show operations yRikiRIE, HATEHSBUIRMHIT, G140 sHow SPACES , &R GETAT AT, (E2 NI H S HUIR AT 22,

o HAHGod A E AT LA T SHOW USERS 11 SHOW SNAPSHOTS 1% 41,

B EHT: March 23, 2021
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8.2 BIRIRE
Nebula GraphiR (i (snapshot) I, I T-(RIFHIEY NI I AHIBIRE, X HBUBUER oRILBRIER, FTLGEN HRR 2 B0E.

8.2.1 AiiR Mt
Nebula GraphffJ & 7 iALEDTAEBRIA S R, A4 FA P 85 Ak PR B R SRS

RS INIETTR, NGodf @Al AEMIRIEIIRE, X TAGEY, HZINIE A ORIR,

8.2.2 FEFEM

° %?ﬁ%*@ﬁﬁi’xﬁﬂﬁﬁ, @Wﬁ?ﬂ@”@‘%ﬁﬁ, IANAE add host . drop host. create space. drop space. balance FiEZ )G,
o BARSCRR A AR BN B R PR IR BB S, FRESETFEhIMER,

o AT RHEE BB IRTERRR, BOABRIEN Jusr/local/nebula/data o

8.2.3 RERRRE

Nebula Graph &I HIE LE SRR TEE, BIAT SNAPSHOT_2021_03_09_08_43_12, J54% 2021_03_09_08_43_12 HR{EEIEEK A (UTC) H3hAERK,

A PEERT, Peid B2 HahFleader MetaRFS AT Storage k55 #5319 H 3% checkpoints I,

N BREGE AT PRFERR 2, FTLUBE I Linux a4y find o A0 :

8.2.4 RIEBIRAE

45 CREATE SNAPSHOT W] LA SRTE L ATIN AL AU BRI, I L SCR QAT [ ZE BRI, SR QR I 22 T Y BRI
Bl © AERRIR QUG TEMHRR AR R O

nebula> CREATE SNAPSHOT;

8.2.5 EHIRER
T4 SHOW SNAPSHOTS RJ DA BEEREFAVFTE PLE,

nebula> SHOW SNAPSHOTS;
R e e T R it R e e L TR +

| Name | Status | Hosts
S S [ — N +

| "SNAPSHOT_2021_03_09_08_43_12" | "VALID" | "127.0.0.1:9779"

e dhmmmommees e e +
| "SNAPSHOT_2021_03_09_09_10_52" | "VALID" | "127.0.0.1:9779"

T P e S ST +

SR | SEYVEA| ||| | Name |PREEZFR, RILEA SNAPSHOT , FRORIZSCHR PR, TGS IR BRI R A (UTCHRD o | |
Status |PRIGIRZS,  VALID FORPIEERL,  INVALID FORPRIERL, | | Hosts |G ERIRINFTH Storagellk %5 2 I IPHIbEA SR (. |

8.2.6 MIFRIRFE

4T DROP SNAPSHOT AT LAMBRIE EWIIRAR, BN :
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8.2.7 R &t

DROP SNAPSHOT <snapshot_name>;

RBIATT

O S S S [ — T +
| Name | Status | Hosts |
R e e T e S ettt e e LT +
| "SNAPSHOT_2021_03_09_09_10_52" | "VALID" | "127.0.0.1:9779" |
O S S S [ — T +

8.2.7 Ik & 1REE
MR AR F RIS, BEST A USRI R RIS, AT DGt shell A THEME, SCHUBHATT

1. ARG, TEMetallkssdaflStorage k55 a2 %E H FtAERL checkpoints H3%, RIFEIEEAVIIR, DUARSONBI, M7FE1E2NEIZERIN, AlEr
IR BIRTELE /usr/local/nebula/data/meta/nebula/0/checkpoints . /usr/local/nebula/data/storage/nebula/3/checkpoints
il /Jusr/local/nebula/data/storage/nebula/4/checkpoints A,

$ Ls /usr/local/nebula/data/meta/nebula/0/checkpoints/

2. BHEIRFRRFELE T PRAIK G, AT LEREIEE N B AU RE, PSRRI SR data Al wal 235145 LB H AV L EH 5% (R checkpoints “F2k) , &
w5 ZA0MY data fllwal , SASEEE B AERERNW],

8.2.8 A% 314

BT R PR, BSERT LU &4k € T 2 Backup&Restore (BR) &7k € Nebula Graph#iiE, 1#EiEZ Backup&Restore,

5 HEHT: April 13, 2021
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9. H%EIRSS

9. ARARS

9.1 Compaction
A8 CompactionfItH X 1ZE,
Nebula GraphH', Compaction 2 EBENGEENE, XNIEREA N E RNV,

Compaction #RERIRANERL VAR, AREEHARIRSEWMNRS|, RIGFHE RS, TSR A IR, FFREBIEE ANebula Graph/a, N 7T
i‘%‘.%liEX‘EﬁE, FEHTFfMK Compaction f1E (£ & Compaction) o

BilW] o Compaction 1R 2 IR & FHEEALHIIO, HIEAENLSSRIER] (BIANER) PATIZIRIE,

Nebula Graph& F#ZER1Y Compaction 1 : H &) Compaction A4 Compaction o

9.1.1 B nfiCompaction
H3l] Compaction SEfERFILEEHE. G AR ARG EH SN AL Compaction 1, TN HIARYIZEERE, BRINEM T, H3) Compaction BT E
KA, AIRefE S S, SEEIMEEI0MmMLSS, WRFETET N Conpaction BE, #ERTLLXK 1 H 3 Compaction o

E3 I"T]Eﬂ](ompaction

1205 1 T4 UPDATE CONFIGS 2= ATR &N SR & N BINE, R AE AT 2T Z2{# ] SHOW CONFIGS STORAGE 757 rocksdb_column_family_options Fili&E, #&
JE— kL E L ALH,

# BHYBIrocksdb_column_family_optionsi&&, £ #Hlvalued|RAE,
nebula> SHOW CONFIGS STORAGE;

R it e e T T Femmmmem +. it e e e +
| module | name | type | mode | value |
S S frosoosoo +. S S +
| "STORAGE" | "v" | "int" | "MUTABLE" | 0 |
R it e e T T Femmmmem +. it e e e +
S S frosoosoo +. S S +
| "STORAGE" | "rocksdb_column_family_options" | "map" | "MUTABLE" | {max_bytes_for_level_base: "268435456", max_write_buffer_number: "4", write_buffer_size: "67108864"} |
R it e e T T Femmmmem +. it e e e +

# 1&rocksdb_column_family_optionsi&&, 7£ & #lfvaluelIA+7NMdisable_auto_compactions: true
nebula> 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"};

# EEETELM.
nebula> SHOW CONFIGS STORAGE;

________________________________________________ “
value
________________________________________________ “
| "STORAGE" | "v" | "int" | "MUTABLE" |
0
________________________________________________ “
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, +
| "STORAGE" | "rocksdb_column_family_options" | "map" | "MUTABLE" | {disable_auto_compactions: true, max_bytes_for_level base: "268435456", max_write_buffer_number: "4",
write_buffer_size: "67108864"} |
oo m
e +
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9.1.2 & #Compaction

9.1.2 £=Compaction

42 Compaction A LUN B ZE A HE T ARG G 48 1F, BIANEH . MBRTTLEIIRAES, SEREHREETIN R, EH FIERHAIT2E Conpaction
BefE

Bl - BBV SSRIEH] (BIANER) ATI%RME, b G T REE IO S5,

nebula> USE <your_graph_space>;
nebula> SUBMIT JOB COMPACT;

kb A 2R EELVID, SR LUERATT @S 25 Compaction TRZ

nebula> SHOW JOB <job_id>;

9.1.3 #FEW
JyffiENebula GraphfIEaE, ESHE U TR
* BUES AN 9 IRZRIO, TETERREIE G ARG X 41 E 3 Compaction » THIWIEZ UL K [ H /) Compaction o
* BdES ATERUE, TEHAT SUBMIT JOB COMPACT .
o VSSRIEHT (BUANEZER) HAAT SUBMIT JOB COMPACT ,
* FRIIE disable_auto_compactions A7 flase , HEFHHHH fa] A ISR E,
* g2 Compaction HYBRFHE, TETERL E U nebula-storaged. conf I EAN TR NSHL -

# REANREEX FRIEE,
--local-config=true

# IEEHEIRG7920MB/S,
--rate_Limit=20 (in MB/s)

9.1.4 FAQ
AIARBIEZ P EZEERI TR E Compact i ondR (M ?

AL, (HR N VRESTORRE, ATRER MR,

22 compactiontRFRFERZ KATiE ?

ARG C LB R EHRRE], HIA rate_Linit EREHEV20MB/SIN, A LUH EaEAE/rate_Linit FAEFEFERIINH, QIR RIERTHER
MR, MRfELER, HARKLIN50MB/S,

AN rate_LinithD ?

AL

L E CompactiontE{(FFFE R LUZLEIS ?
RALUE I, DAEFHRETER, 3ERocksDBRYRRH,

RS E T April 9, 2021
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9.2 Storagefi#

9.2 Storage th E 5T

A LUE ) BALANCE TE4) P15 57 FrflRaft leaderfy 734, slEMIBRTTAYStorageiR55 45,

9.2.1 AiRMG

T A5y FrfRaft leaderfy234i, Nebula GraphH & Ze Y RIAKER AR T 1,

9.2.2 I kR D%

BALANCE DATA B RTFAA—MESS, F¥Nebula Graph®#fH Y7y P BLRIFTH StoragelR 55 #r. 3T BIERIAIT —H FESISEBEBIRAIIME 7
Froiie

Bk o REYE R AEATHL AR eSO AR TP, EEIFTHE RSN, SNES RS RIIN,
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9.2.3 Ik EIIH

il
LB A Nebula Graph i, SEREHIEGNHTIStoragelk55a)a, HilksSa LGSR,
1. HUATAR4SY SHOW HOSTS A& 43 F Y 294 o

nebual> SHOW HOSTS;

R ettt S e e ettt e + +. --—-t
| Host | Port | Status | Leader count | | Partition distribution |
S Armoooso LS — S + +. —
| "storaged0" | 9779 | "ONLINE" | 4 | | "basketballplayer:15" |
R ettt S e e ettt e + +. --—-t
| "storagedl" | 9779 | "ONLINE" | 8 | | "basketballplayer:15" |
S Armoooso LS — S + +. —
| "storaged2" | 9779 | "ONLINE" | 3 | | "basketballplayer:15" |
R ettt S e e ettt e + +. --—-t
| "storaged3" | 9779 | "ONLINE" | 0 | | "No valid partition" |
S Armoooso LS — S + +. —
| "storaged4" | 9779 | "ONLINE" | O | | "No valid partition" |
R ettt S e e ettt e + +. --—-t
| "Total" | | | 15 | | "basketballplayer:45" |
S Armoooso LS — S + +. —

2. JUATHT4T BALANCE DATA FFFRE 43 ¥ 50 Af,

nebula> BALANCE DATA;

B +
| \
[T +
| 1614237867 |
B +

3. RIEIREIESSID, HUTATST BALANCE DATA <balance_id> A #H{T45 KA,

nebula> BALANCE DATA 1614237867;

+— +— +— + — +

i

4. BRTE TR, FERIEHIRRAS R, ATA SHow HoSTS IS i EL4 M 531
BEHH © BALANCE DATA fx¥ffileaderiy 71, Hfifleaderi&z S fiileaderyfi,

nebula> SHOW HOSTS;

S +. cooot
| | Partition distribution |
+ e +
| | "basketballplayer:9" |
+ + [
| | "basketballplayer:9" |
+ e +
| | "basketballplayer:9" |
+ + [
| | "basketballplayer:9" |
+ e +
| | "basketballplayer:9" |
+ + [
| | "basketballplayer:45" |
+ e +

AOSRA TAES5 R0, TS EHTALT BALANCE DATA o ASREEMIA B IR NREMR I, 15 |Nebula Graphth[XFK#H),

9.2.3 1A HEHIGE
{5135, TS T A4S BALANCE DATA STOP .
o WISRBAE IEAE TR BT SS, 2REIEIR,

 AIRAEFERITIIRBOIMHESS, SEEHELEESSID (balance_id) o
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9.2.4 BFRStoragellR55as

BALANCE DATA STOP R{F I IEHEMATINFAESS, M REUHATE EE L5, ERILIHAT 4T BALANCE DATA <balance_id> Ko ZE (= I MAES5IRAS,
— B FAESE e EE L, 0T DI RANAT @745 BALANCE DATA o

* WIRHT— MBI ESHIEA— D FES KK, Nebula GraphXEHTE 812 il HEIIMGES,

° WERHT— MRS BHES I — D TESHIL G R, Nebula Graph&E3I— IR I HTHES%S

9.2.4 #kRStoragefR 5528

BRIRE NI Storage iR 5SS sl i/ NERERI,  wT LU A @745 BALANCE DATA REMOVE <host_Llist>

Tl

IR FERBRLL T W5 StorageilkR% 4.

5584 F5 IPHithl: S
storage3 192.168.0.8 9779
storage4 192.168.0.9 9779

e e e A A
WEPATUWI T a4 .
BALANCE DATA REMOVE 192.168.0.8:9779,192.168.0.9:9779;

Nebula GraphffEz— MM 5%, FTistorage3fllstoraged i mFr, RIGIIRS 48 MNEREHREIR,

9.2.5 tytileadern

BALANCE DATA HBEXIM oy Fr o0 Hii, FEEYIMiRaft leader i, f&RT LU @74y BALANCE LEADER ¥Jféileadersy i,

Tl

nebula> BALANCE LEADER;
AT LUAAT SHOW HOSTS K7 BR.,

nebula> SHOW HOSTS;

T — T S I — frosssosoossoosoossoosoassoesoEnsEaas S — +
| Host | Port | Status | Leader count | Leader distribution | Partition distribution
{roooocoooooooo i — S —— fhocccoccossooao e e S +
| "storaged0" | 9779 | "ONLINE" | 3 | "basketballplayer:3" | "basketballplayer:9"

R ittt e R atatatal S ettt et e R e e T e +
| "storagedl" | 9779 | "ONLINE" | 3 | "basketballplayer:3" | "basketballplayer:9"
{roooocoooooooo i — S —— fhocccoccossooao e e S +
| "storaged2" | 9779 | "ONLINE" | 3 | "basketballplayer:3" | "basketballplayer:9"

R ittt e R atatatal S ettt et e R e e T e +
| "storaged3" | 9779 | "ONLINE" | 3 | "basketballplayer:3" | "basketballplayer:9"
foocoocoooooooo — P —— focccoccossooao e foooooooocooooscosoooooo +
| "storaged4" | 9779 | "ONLINE" | 3 | "basketballplayer:3" | "basketballplayer:9"

R ittt e R atatatal S ettt et e R e e T e +
| "Total" | | | 15 | "basketballplayer:15 | "basketballplayer:45"
{roooocoooooooo i — S —— fhocccoccossooao e e S +

RS EHT: May 17, 2021
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10. Nebula Graph Studio

10. Nebula Graph Studio

10.1 1AIR Nebula Graph Studio

10.1.1 1+ Nebula Graph Studio

Nebula Graph Studio (f&##5 Studio) J2—3KrILUET Web iRV EEHEZER ML T A, 5B Nebula Graph DBMS {#H, MR EME. %K
#ESFA. 85 nGQL #if), EIHEREFE AR, AESRA REIEFERIELR, ST PO E L5,

RAThRA
Studio H#lif =MNEITHA
* Docker WA : R LUE Docker IRZ5E%E Studio, FHi%E#E| Nebula Graph #dE/E, F4HEES%E #E Studio,
* RPM filtA S DURER] RPM IR%556%E Studio, FFi%#%3 Nebula Graph #dE/%E, H4IE82% % Studio,

o RIRSGHA @ 50T LIfE Nebula Graph Cloud Service Efl%# Nebula Graph g/, H—EERS Studio, FHAMEESE
Nebula Graph Cloud Service I/ F/iit,

=ANEATRRARER AR, (2, RNERE AR, IAERFRNERRS, FRAELR, 2% MR,

FEmIheE
Studio E&LITYIgEE :
* GUI i%it, A& H Nebula Graph E#dE :
* {#f] Schema EMIRE, AT LUEREERmTEK Schema (F:X) )&, P EF Nebula Graph,
* iR PERlA Dige, ERTDUER nGQL iBA)AI Schema, I EHRHATIEMIERE,
o i SA TRE, B RIANELE, EHIGEHE S A SRBAEE, HRERNEEBIES A HE,
o R, LTI LEREEGE, A D E IR RN KRB, $REEIE I ARSI R,

EAmR
REHLITE K, #AILUER Studio :

o BE—HEIEE, B TRIILEERSEEIE i, A LU Docker Compose 5(# Nebula Graph Cloud Service #% Nebula
Graph, FHEM Studio SERFIMALIRIE,

s WELZLEHE T Nebula Graph ¥, FHESSAKIESE, BEH GUI TEHIT nGQL HA#E M, mI L EIERRaFH BRI,

o BNIFF44%%3) nGQL (Nebula Graph Query Language) , {HR2RSJEHAMGATTE, BAEMEMA GUI T EABG A HNESH,

SRS

X TF =R Studio, R Nebula Graph SR 617 DU #44% THAEABRAY Nebula Graph Cloud Service f ' RILUE St Studio, H4A{E
H%% Nebula Graph Cloud Service P Tt

*F Docker [ifll RPM Studio, K5 Nebula Graph ERIAREHEHRAE, A, —HAE0 T U HBRAKS %S (user Al password )
F5% Studio, 4 Nebula Graph B T & HRIEG, SHEELIARENKSHI#LE SR Studio, % T Nebula Graph WEHHIRIEIRE, %5
Nebula Graph i Fiit,

IR/EHEHT: May 14, 2021
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10.1.2 F AR

10.1.2 A iRRRE
AR T A Studio N TTAE TR AR 2 IARE,

* Nebula Graph Studio : ZEARFMHREFA Studio, E—FKA]LLE Web 1V EEEEER ML T E, 4. Nebula Graph DBMS fiif,
HEHRAHE, BURS A, %5 nGQL &, EFERE—IERRS,

* Nebula Graph : —#FREHEEEE RS (Graph Database Management System) , fERKAIETAZN sifT (2S5BS ESE
£, WIEE, £% Nebula Graph f/ T,

* Nebula Graph Cloud Service : Nebula Graph E¥#EZEN =S -H (Database-as-a-Service, DBaaS) , #&FH{18%, XHF—HilE
Nebula Graph, #A¢7 Nebula Graph Studio, HHNEHIFEREZETE, H4(EE, £% Nebula Graph Cloud Service H /™ Fiit,

T May 14, 2021
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10.1.3 {E R

ARSI T SEAE M Studio AT RERSZ IR BRI,

Nebula Graph iRA<3z$%

HAii Studio v1.x 143§ Nebula Graph v1.x, Studio v2.x {3} Nebula Graph v2.x,

RELeN

Docker fififll RPM fifi Studio H A7 x86 64 2,

BiE Lfe
ARSI Studio EAERHER LUT IR
* HATGR EERARIATI CSV X, MEAGHISGES () MERTHRT.
o BAIEAEIED 100 MB.
o B BSOS 1 GB.
o FASCIRRERRTE 1 Ko

10.1.3 fHAIRR

i/l Docker il RPM il Studio EEREMASR: BEERLN CSV e, (2, BN SUHR/INARIER BIAZIRG], WiH, At

T A RIE

#iEEH
HAETSCRTE #EHE LD CSV SRS E R, AR H MR 177K,

nGQL Z#F
fifH Docker hit Studio I, FRUAITAAEA, ERTLUE PElE EHATATE nGQL 1BAIEE ©

® USE <space_name> : #KZBETE Space THFIFRHIEFEEIZEA, THEBITXMEMIELEEZEH,
o PEllE B nGQL BN, ] UEHZ R ZE0T, FREME TR,

R =R Studio I, BRIALBRHISY, SEHARELE #EWIE LT M P S B A OB R i), ofF

¢ CREATE USER

¢ ALTER USER

¢ CHANGE PASSWORD
* DROP USER

* GRANT ROLE

¢ REVOKE ROLE

RTIEMWIEER, % Nebula Graph H /7T,

PUPE g
B P T AAS ) Chrome 15l Studio,

RGTEH: May 14, 2021
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10.1.4 WA EEH

10.1.4 RAEH

Studio A THREIFRIRZS . ERILUE Studio WAL S: EHBHTALAMHIIIAE.

=ARSZAR Studio
XF ARSI Studio, B Nebula Graph Cloud Service _ESZPREBIIRA #E, EAREHTHEHT Studio WA, YRTAMIEREEHAY Studio fiAds
A vl.1.1-beta,

Docker hk#1 RPM kR Studio
T Docker ff1 RPM i Studio, EIERKEBLE nebula-web-docker H3E TE{TLA T @43 /E4 Studio :

docker-compose pull && docker-compose up -d

JEiESE Docker hit Studio J&, ZERILUESTEA LA RERAS, fad Bk, AifE&EE Studio WAL,

/G HE#HT: May 14, 2021
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10.1.5 1REERE

AN Studio STRAVPRFERE,

LEERINESS

£ PEflR THEB21T nGQL iHA
£ EIRSR k2

£ FERSR T/ N ]

15 FIERSR TR E

£ FERR DU R

15 BEIGRSR DR

£ LR TR

TE FIERSR DU A s bdi

Pt

% Shift + Enter #

% Shift # + Elhrepid
% Shift + - #

% Shift + ‘+’ #

% Shift + 1’ #

% Shift + 2’ #

e S Shift + ‘del’ #

FFRME, M v1.2.4-beta MATTAAS R,

10.1.5 st

JEHHT: May 14, 2021
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10.2 LG

10.2 ZEEEF

10.2.1 8% Studio

Nebula Graph Studio ( ATfE#F Studio ) XFRUGEIAMEE . =R Studio HAETE Nebula Graph Cloud Service Rffifl, X&AE
Nebula Graph Cloud Service Lfil/# Nebula Graph SZfliSEI A5 AARSHRA Studio WEE, —HEEERIRIEEH, THEEE RS, 1F4H
1§E%% (Nebula Graph Cloud Service FIF ) o AR/ ZEUMEAMER Docker Al RPM #% Studio,

Docker ZBZE Studio
AR
1E5E Docker hiit Studio 2, EFEEMINLFEE

* Nebula Graph R&SELE BB, H4ER, Z%ENebula GraphZ2:E,

/" Note

&R FiDocker Composes{RPM /7 X I E5)) Nebula Graph AR%5. AIRENITFLAEM#H Nebula Graph, EIUE#H Docker Compose
8% Nebula Graph, ¥#41{E82% {{iffl Docker Compose ## Nebula Graph,

* fEHIRHE1T Docker it Studio WHL# %353 55 Docker Compose, FE4I{EEZS% Docker Compose %,
o WERTEZETITaaRT, DA I A TR AR,

I BE

7001 Studiof2 ftifyweblik %5

8080 Nebula-http-gateway, ClientfYHTTPHRSS
5699 Nebula importersZ S ATE, HBiESAMRS

e (AN%) EHEKRM Docker Hub $7HL Docker S5{GHVEEERIRELLERE, ERTLUEM registry-mirrors SEECEMHEEGR, AN, AREE
i Docker HEX'E /7%, MBS ERE RIS, WL THERACE registry-nirrors S :

{

"registry-mirrors": [
"https://registry.docker-cn.com",
"http://hub-mirror.c.163.com",
"https://docker.mirrors.ustc.edu.cn"
]

}

B SIS PERD A R AR B0 R i1/ Docker Desktop iUARTI 5%, #4058 2% Docker Daemon [ (& S#Y,
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https://cloud-docs.nebula-graph.com.cn/cn/posts/manage-instances/dbaas-ug-connect-nebulastudio/
https://docs.docker.com/compose/install/
https://docs.docker.com/engine/reference/commandline/dockerd/#daemon-configuration-file

BESR
TEa AT LR T AR GB T 5, % IF)53) Docker Mt Studio, XHFAIH Nebula Graph hiAy 2.x B TR

1. F#L Studio HYFRZACE IF,

e 3l Nebula GraphfijiA
nebula-graph-studio-v1l.tar.gz 1.x
nebula-graph-studio-v2.tar.gz 2.x

2. fRE 3N nebula-graph-studio-v2 H3%,
cd nebula-graph-studio-v2

3. $iH¢ Studio #J Docker %%,
docker-compose pull

4. WEIF SN Studio IR, HH, - RREREEBITIRG AR,
docker-compose up -d

LhEELREILIFERN, 2R Docker hR Studio E£&RhEZ,

Creating docker_importer_1 ... done
Creating docker_client_1 ... done
Creating docker_web_1 ... done
Creating docker_nginx_1 ... done

5. BBhIhfGE, TENIYEERHBLA4m A http://ip address:7001

/" Note

10.2.1 #6% Studio

1Ei21T Docker it Studio WAL b, ERILUBAT ifconfig S ipconfig FREUAHL IP sk, ANSRMEMEFXANIARVIR Studio, wTLAERN Y AR sEA:

HHi A http://localhost:7001 o

ANRSEAER ARG L PP REB RILU T B RS, ZoRECL M IE 53 Studio,

@ Studio @ schema [ESA P EfFE [ #Ha

Nebula Graph

e EIRERE

* Host:
*BP&:

- 4=H
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https://oss-cdn.nebula-graph.com.cn/nebula-graph-studio/nebula-graph-studio-v1.tar.gz
https://oss-cdn.nebula-graph.com.cn/nebula-graph-studio/nebula-graph-studio-v2.tar.gz

10.2.1 #% Studio

RPM #BZEStudio
HiRAM
fEEE RPM iR Studio 2, EHFEEHINLITELR :

* Nebula Graph [R5 E4HEIFES. 1E4IEE, 2% Nebula Graph Z3#E,

7 wm
BRI LU i Docker Composes{RPM /5 i & H /55 Nebula Graph RS, GIRENIFF4a#H Nebula Graph, Ei&(# ]l Docker Compose
% Nebula Graph, ¥4H{552% /] Docker Compose % Nebula Graph,

o B HI Linux Z1THCN CentOS , %35 losf AN v10.16.0 + LI LMY Node.js.

7 um

node Nz npm MISTRELEEAE Jusr/bin/ HRET, LI RPM 7220 node @S HARIRYIEN. A0SR 7222 RPN AEHSE T, #1 Jusr/local
, PERTDUEFHDUT a0

$ sudo Ln -s /usr/local/bin/node /usr/bin/node
$ sudo Ln -s /usr/local/bin/npm /usr/bin/npm

* WHERIEZCHTTAAM, LU A T ARHAE RS,

W RSy BE

7001 Studiof2 ftiyweb/R55

8080 Nebula-http-gateway, ClientfyHTTPARSS
5699 Nebula importer X tFSATE, HBiESAMRS

25

1. RIEFREOERDT THRRPME, USRS A, HH T REEET

Ere ) KgAI NebulalfiA
nebula-graph-studio-2.2.1-1.x86 64.rpm nebula-graph-studio-2.2.1-1.x86 64.rpm.sha256 2.0.1
nebula-graph-studio-2.2.0-1.x86 64.rpm nebula-graph-studio-2.2.0-1.x86 64.rpm.sha256 2.0.1
nebula-graph-studio-2.1.9-1.x86 64.rpm - 2.0 GA
nebula-graph-studio-1.2.7-2.x86 64.rpm nebula-graph-studio-1.2.7-2.x86 64.rpm.sha256 1.x

2. ffiFH sudo rpm -i <rpm> M EERPME,

BN, %#Studio 2.2.0 MRATELSITA Fanay

$ sudo rpm -i nebula-graph-studio-2.2.0-1.x86_64.rpm
Ny
ST DU AT R I Studio,

$ sudo rpm -e nebula-graph-studio-2.2.0-1.x86_64
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https://oss-cdn.nebula-graph.com.cn/nebula-graph-studio/nebula-graph-studio-2.2.1-1.x86_64.rpm
https://oss-cdn.nebula-graph.com.cn/nebula-graph-studio/nebula-graph-studio-2.2.1-1.x86_64.rpm.sha256
https://oss-cdn.nebula-graph.com.cn/nebula-graph-studio/nebula-graph-studio-2.2.0-1.x86_64.rpm
https://oss-cdn.nebula-graph.com.cn/nebula-graph-studio/nebula-graph-studio-2.2.0-1.x86_64.rpm.sha256
https://oss-cdn.nebula-graph.com.cn/nebula-graph-studio/nebula-graph-studio-2.1.9-1.x86_64.rpm
https://oss-cdn.nebula-graph.com.cn/nebula-graph-studio/nebula-graph-studio-1.2.7-2.x86_64.rpm
https://oss-cdn.nebula-graph.com.cn/nebula-graph-studio/nebula-graph-studio-1.2.7-2.x86_64.rpm.sha256

10.2.1 #% Studio

FagE
ARAEAE LRSS 2 A 2R 8 R ISR BT B F AR ahslE IR Ss, WA T aa
* FEEERSS
$ bash /usr/local/nebula-graph-studio/scripts/start.sh
* FallE LRSS
$ bash /usr/local/nebula-graph-studio/scripts/stop.sh
W ESHIRSS N BRIk 5k ERROR: bind EADDRINUSE 0.0.0.0:7001, #ZrfLUEE M TS BB MRIT7001 265805 M,

$ Lsof -i:7001
SR OGS , BRGSO O AR, ERTLUEE DU T ey BB Studio RS B a0, FHE#HENRSS,
//fE&studi ofR S5 EENIH
$ vi config/config.default. s
/118
config.cluster = {
Listen: {
port: 7001, // {EZXMHOS, SAER—HFIRIARENAT
hostname: '0.0.0.0',

o
15

//EFETnpn
$ npm run start

[E53E(E

#EA Studio BStHIE, EFTEE Nebula Graph, WHAIERE, SEERELEREIE,

FUEE R July 14, 2021
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10.2.2 JEEHEE

10.2.2 EEHBUEE
£ Nebula Graph Cloud Service I, il Nebula Graph L5, &rJ—#EERIRS R Studio, #4158 %% Nebula Graph Cloud
Service HFFfift. HZE, T Docker iifll RPM ik Studio, fERMIES) Studio J&, EFHFERCEEHE Nebula Graph, A FZHizR Docker
Jiff1 RPM Jix Studio #1fali%4#% Nebula Graph %4 %,
BIRS Mt
{E%4% Nebula Graph ¥iEZERT, EBTREEFIALITER @
* Docker gl RPM fii Studio 453, 1H41{EES% % Studio,
* Nebula Graph [y Graph &AL IP Huhik DU ARSS A RS . BRIASH TN 9669 o

* Nebula Graph #dBFEERIKSEE, WGP ANER,

/" Note

WIS Nebula Graph BB T8 MHRIE, HHOK0E T RFEAGNEAF, SRR RN SIS SRR, RARE S 7
UE, DU HERIAH % (user ) FIZRIAZRY (password ) ESREMEE. * TEMEMRKIE, 2% Nebula Graph H/ T,
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https://cloud-docs.nebula-graph.com.cn/cn/posts/manage-instances/dbaas-ug-connect-nebulastudio/
https://cloud-docs.nebula-graph.com.cn/cn/posts/manage-instances/dbaas-ug-connect-nebulastudio/

10.2.2 JEERIREE

BESR
LU T 389%H;: Nebula Graph #dE /% :

1. 7€ Studio 1y BCEBHRE Tl L, WA TER
* Host : 55 Nebula Graph Y Graph IRZSANL 1P sk Rt #85X ip:port o ISR CIARMEL, WIEFHBAIALG T 9669 6

/" Note

HIfE Nebula Graph ##fi/45- Studio ARETER —AYLA L, EHBIHE Host FEIHGXAYIAIIANL P Hikk, M2 127.0.0.1 8H

Llocalhost o

* HI/ 4 AT %0 ARYE Nebula Graph 5 {73 56 1% E 58S Ik S A,
o WIARBEH S HRUE, ATLUAEEIAR 4 user FZRIAESRY password
* AIRERASHIIE, HR2AEKSER, EHEEL GOD Mt NAHE root KA MAYERD nebula,
s WIRCERASHRIE, RN XA T RFEIIHFIEOE T A, AE AR E Sk SR,

fic & EUHE

*AP&:  root
* 2059 : nebula

SERGREBSG, sl R .

ANSEREGEIAN TR FRIY S, RRECLMINEES] Nebula Graph 7z,

@_)ggglig © schema [E SA P ERz R s QE v

HATEZEE):

1 SHOW SPACES;

$ GO FROM "player100" OVER follow;

o A&
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10.2.2 JEEHEE

—IIEERIERSE 30 o8, WIREGET 30 oA ERE, RIEHWOT, B EETE SRR E,

JEEHR(E
BYI%E4 Nebula Graph BUEZEG, ARIEMSAIRER, AT DOESHITLL P HAE |
 AIRIELIHA GOD (3% ADMIN BURMIIKS 65, AILUHH Pl 3% Schema THE M Schema,

* ARAELIRA GOD. ADMIN. DBA =(# USER BURIIKSESR, FILL RS AR siE e #6lE vl E21T nGQL iRAI#li AL,

* AIRELYNA GOD, ADMIN, DBA, USER 5# GUEST fURWVIKSE R, AILUE #EHlG Wi _BisfT nGQL A IR RHE (L R
DU AT ERER e B im0 #re

FEEHT: May 14, 2021
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10.2.3 JEFRERE

10.2.3 FBRIERE
IR Studio I, VERAER IR,
i Docker i Studio i, AIHEATREEHEH Nebula Graph BUEAE, FTLUHEER Y A 5 B BT BRI,

% Docker it Studio JFEHAERA Nebula Graph $dEERy, 76 TEMH, % BE > HiEE. 25, WRFNGEESE EER RLE B v,
#oR Studio E&RINNTHF T 5 Nebula Graph #3EEIER,

A EHT: April 7, 2021
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10.3 HEIF4h

10.3 REF 45

10.3.1 #%! Schema
MG Studio Z#f, #FE/MIE Nebula Graph #HEZFENER MK Schema (i)
Schema FEDEEELIT A
* 3% (Tag, BImEE) |, DURERIRZENEM.
* 3128 (Edge Type) , DUNfgfiaZeRuyjEit,
&R L T #iNebula Graph RfiliEBasketballplayer , A SCRFEST I%SBBBIAUTL Schema,

T#HIH T Schema B,

B3t} E 00 B (BdEeny) i
bRz player - name (string) FRER B
- age (int)
2 team - name (string) FERERBA
sk serve - start_year (int) FIRER I T
- end_year (int) AT IFER EATBRBABRELSR,  J7 T2 MER G EIERBA
PUENT) follow - degree (int) FRER RIIAT

AT AR ABRGUBCRIESR, TTTAR M —DERBIES — BRI,

TEUHRAIF player 2655 team 2 FATEE KR (serve/follow)

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

FEEHT: May 14, 2021
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https://docs-cdn.nebula-graph.com.cn/dataset/dataset.zip

10.3.2 fili# Schema

10.3.2 83 Schema
1£ Nebula Graph #, #2441 Schema, FEIAHAE A SBIBALBLEAE, AR Nebula Graph it #Hl& ot Schema Hg %

Schema,

/" Note

SR LU#F nebula-console ]2 Schema, WAL, £% {Ef] Docker Compose #i# Nebula Graph fl Nebula Graph P45,

At
£ Studio EA## Schema i, BHEEHFINITEL :
* Studio B4 %% Nebula Graph ¥,
o Ik EHHE GOD, ADMIN 1 DBA £fR, #4i{§R, % Nebula Graph W& f o,
s BEEMNAFT Schema MK,

o Bt TIEZER,

/" Note

APl CE A T EIZEM, AERERIKSHE GOD R, thalITE #4615 2 Schema 1611 —NE %2,

R Schema EI2INEERIE Schema
LU T 8# A Schema )7 Schema :

1. OUREE, RAMER, 5% 1RIFr%E,

2. AP, RAIMER, B% BfEiLZ,
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10.3.2 fili# Schema

fEREFIS LU Schema
LTS BER] PEflH A% Schema !

LETHME, i #EE 7%,

2. £ YiiiSpace FEFE—NEZER, fEARMIF, % basketballplayer,

Studio Schema E S\ ZHa

Nebula Graph

ggau§§§§nﬂ;| basketballplayer

—_—

5 ) iz,

TEAAATH, R ALL TR, Hid
-- BT player, HH 2 MNEM
CREATE TAG player(name string, age int);

-- BUBATE team, HH 1 MEM
CREATE TAG team(name string);

-- BURRIBZER follow, HE 1 PMEY
CREATE EDGE follow(degree int);

-- BUERINZER! serve, H 2 MEM
CREATE EDGE serve(start_year int, end_year int);
i, BELTRT Schema I, ERILUBTU MHABEBRE 50 UNE R G IER, 7T,
-- FIHHFIEZEPPRERE
SHOW TAGS;

-- U AT E R E PR L AR
SHOW EDGES;

-- EESMITEMORENENRTIER
DESCRIBE TAG player;

DESCRIBE TAG team;

DESCRIBE EDGE follow;

DESCRIBE EDGE serve;

[E53R(E

0l Schema /5, &ERILUHA 5 AKUE,

/G HE#HT: May 14, 2021
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10.3.3 S AEdE

10.3.3 S ALUE

HEFEAF CSV 3¢ff, BT Schema J&, ERILUEM A WIRERFTA mfLA%HE LG Studio, FIT IR, EERBMLIE I,

AR
SRR, TEFHALTEEL
* Studio B4 ##%| Nebula Graph ¥/,
* Nebula Graph #4EERCL0)E T Schema,
* CSV XfffF& Schema %K,

o KB HE GOD, ADMIN, DBA #(# USER HR, Bef:EZEA 5 AKIE,
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10.3.3 S A%

BRMESR

FRLUT D B AR
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10.3.3 S A%

1 ELEME fafi S A 0%
2. ff % Space Ui, EFE—-DEIZEH, Fad P8 %,
3. 1E A&k v, s AR SR $15, FRIEBEFREEN CSV U, ARBIF, % edge_serve.csv. edge_follow.csv. vertex_player.csv Al

vertex_team.csv XA

/" Note

SR —JEEZ A CSV 3,

4. AESAFSIEREY B 4, il WNE B NRR, PRESCARERIER, 25, Bl T—% 4.

5. 7E RWRAL TUH, sy + PEBURIR 0, EEIE TR R BE s, IR BN $d, AIARBIAY vertex_player.csv B vertex_team.csv X
o

6. f£ BRli X 0% T, sidi + Tag #%Hl.
7. 1t vertexId #77, SERLLTRME |
a. 1£ XRFIbR 51, sl %R

@ Studio ® Schema r BRR T -_— SR mWE
Nebula Graph
/) iiESpace (V) et © xm= : 55
+ HERREE

BIEEO X |

File: vertex_player.csv

vertexid

HEFIE ©

vertexld %z

b. fESEHIRIEHES, EERARS, EATRBIF, user.csv FXE —FIBHEMN TEMIEA B VID,  course.csv HIEFEZDR courseNane 55 HY
Column 1 ATEMRERIEN VID,

/" Note

FER—NEZERF, VID fh&HE—, FrAIELE, *T VID IN{EE, £% Nebula Graph 5 IDF1% H1D,

c. 1f ID Hash %, 3%+ VID Wb 7730 - ARIEEAE R int ZE5U8HE, &Rt BREFEIE ; ARIFEIER string. double B bool ZEEUEE,
%% Hash,
8. 1£ TAG 1 #h45, SERLLTHRAE :
a. f£ TAG THFIFRY, EEBIRIRN N IFRE SRR, EARHIH, vertex_player.csv XX NI%ERE player ; vertex_team.csv PR RIZESE
team,

b. BRI EMAIRY, s &R, REEIEIREGE, ARG, player AR name JBMEXIM vertex_player.csv X fFHY Column
2 %1, M string, age BIEXNNSFEHRY Column 1 41, J8 Jy int ; team FRZHY name JEPERTR vertex_team.csv SCHEH
Column 1 %], J¥% 4 string,
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11.
12.

13

14.

10.3.3 S A%

TAG: player

-1:0) FRFR © EKEO
name 2 string
age 1 int

- (FTIE) ANRIEH 2 MR RIE I, PR 5 IR 8,
SERIESE, s TS

SRR BLERRIERRY), FRPREBRIRIRE R,
£ RWRA vUm, A + GREREIR L, ARSI RS RE SO, FHd BN L. ARG edge_follow.csv 3P
£ Edge X T JM TSR, SIS, ARBIF, & follow,

ARSI EYE, A edge_follow.csv SCAFFRIZEREAHM VRS, Horp, srcld 1 dstld 75l RaGAIER SR 5251, A SR K AbF 7 5040

LAHRIHY VID R —3, ARBIF, srcld MRMAERRERIKAR VID, dstld M MAVERRE SRR VID, rank JEsEm, rfLZ,

Edge 1

File: edge_follow.csv

R follow

- 4:46) FRIFIHE © REQO
srcld 0
dstid 1
rank prizt 3 int
degree 2 int

SERREESE, sidi T il

15. 78 @A TH, Adi ®A TGS ARYE. 15 log TR L, AT UERIRE SRR, SAMTN NSRS, AL, Kbl £

1IESA FIEEIRS A 4 log W BREFTRMEEN, FRBUESATER.

2021/05/06 03:05:13 [INFO] reader.go:180: Total lines of file(/usr/local/nebula-graph-studioftmpj/upload/vertex_team.csv) is: 30, error lines: 0
2021/05/06 03:05:13 [INFO] reader.go:64: Start to read file(2): /usr/local/nebula-graph-studio/tmp/upload/edge_serve.csv, schema: <
:SRC_VID(string),:DST_VID(string),serve.start_year:int,serve.end_year:int >

2021/05/06 03:05:13 [INFO] reader.go:64: Start to read file(3): /usr/local/nebula-graph-studioftmp/upload/edge_follow.csv, schema: <
:SRC_VID(string),:DST_VID(string),follow.degree:int >

2021/05/06 03:05:13 [INFO] reader.go:180: Total lines of file(/usr/local/nebula-graph-studioftmp/upload/edge_follow.csv) is: 81, error lines: 0

2021/05/06 03:05:13 [INFO] reader.go:180: Total lines of file(/usr/local/nebula-graph-studio/tmp/upload/edge_serve.csv) is: 152, error lines: 0

2021/05/06 03:05:13 [INFO] statsmgr.go:61: Done(/usr/local/nebula-graph-studioftmp/upload/vertex_player.csv): Time(0.03s), Finished(51), Failed(0), Latency
AVG(6857us), Batches Req AVG(8667us), Rows AVG(1767.23/s)

2021/05/06 03:05:13 [INFO] statsmgr.go:61: Done(/usr/local/nebula-graph-studio/tmp/upload/vertex_team.csv): Time(0.04s), Finished(81), Failed(0), Latency
AVG(5696us). Batches Rea AVG(7650us). Rows AVG(2274.78ls)

[R5uE(E

SEEIE S AR, ERILUT R,

RIGTEH: May 14, 2021
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10.3.4 EiEEE

10.3.4 THEHKIE
SARERS, ERILUTAEER PG o EERR & EEdE,
LI#110#E “History of Chinese Women Through Time” A2 5 1Y) 1 R 5

o 7 YEfilE DU : 5B1T FETCH PROP ON serve "player100" -> "team204"; , #(#EFEIR[A rank NOHYH, REIEERG, mdi &6 TR 45, 1A
AL T A B TR R,

$ FETCH PROP ON serve "player100" -> "team204";
m &g | sicsvxtr || mEFE
edges_

[:serve "player100"->"team204" @0 {end_year: 2016, start_year: 1997}]
it

o 1F BGRER T : sih JFARYER 0L, 1E e VID MERER, A "player101”, BEHER B ESE XN E, MEREESE, EBEEE
XA HPTEREER, W EPUR.

WHIEZE: basketballplayer 1]

R(1) (1)

a

o+
o-0

®

@ omw & Q

V vertex 1

vid : "player101"
player.age : 36

player.name : "Tony Parker"

Vertex Details
vid: "player101"

player.age: 36

player.name: "Tony Parker" .

/G HE#H: May 14, 2021
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10.4 #1EHER

10.4 i¢{E4E5FE

10.4.1 EE Schema
BEEZEE
Studio ##%%| Nebula Graph &R/, An]DIEIEEMBREZEM, ZATLUMEH G 5t Schema #RIEEIZER], ARSI BRANA
Schema #R{FEZE[H],
A
Studio v2.2.0 RLUGA, TEEHRA, HFARIESE A ERT,
BRRM
BRI ZE R 20, EHREHRITEL
* Studio E&%#% Nebula Graph #iE /4,
* SECLETE RIS A QI R I 22 AR, B
* 412 Nebula Graph KBS MHIIE, ELERNHF 4 user IKSHIBRINEY password 5%,
* 405 Nebula Graph CH B S MYIE, L root KSR HELE S,
IR EiE
LTI Schema 617 &2/
1. fETEME, il Schema 7%,
2 fEEZERIANER 177, i + G 4L
3. 1F @ U, SEALLTELE
a. YfF L HEERIZERAR, ARBIHIZED nooc_actions , ARG CHREIZERAFESL, AR LT EORE CRFMIRIRE, 2% LT,

b. B © 5 HIKIE partition_num. replica_factor . charset. collate I void type HY{EH, TEAREIF, PUNSEHIEN 10, 1. utfs,
utf8_bin 1 FIXED_STRING(32) » T¥HH(EE, Z% (REATE SPACE 1E1%,

1E WPINGQLIES) MR b, ZaEER LB IEXN MY nGQL B4, A1 iR
CREATE SPACE mooc_actions (partition_num = 10, replica_factor = 1, charset = utf8, collate = utf8_bin, vid_type = FIXED_STRING(32))

4. EEMERE, s QU8 . AURTTE R EREMAIE, mESRH DRNIOENEZERER, 2REZER AR,
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10.4.1 #&# Schema

® Schema = 8A P BRER BHa

| E=E5E / el <

* H/IR:  basketableplayer

v EESH
partition_num® : 10
replica_factor®: 1
charset®: utfg
collate®: utfg8_bin
vidtype®: FIXED_STRING 32

v SJRIKINGQLIES)

1 CREATE SPACE basketableplayer (partition num = 10, replica_ factor = 1, charset = utf8, collate = utf8 bin, vid_type = FIXED_STRING(32))

HHEREIZEiE
LT BMEH Schema MFEREZ2]

1. £#TEE, fidi Schema T1%5,

-~

2.
TEFEIZEFIRE, HREIFEMRAEZEm, e 8 5h, Sf - Bk

Studio OEETYCM = S\ P ERE B B

Nebula Graph

| BZ=ESI®R

+ 8l
i2-] 2 partition_num ® replica_factor® charset® collate ® Vid Type® RIE
1 basketballplayer 15 1 utf8 utf8_bin FIXED_STRING(30)
2 mooc_actions 10 1 utf8 utf8_bin FIXED_STRING(32) & a

3. EFMIEIER, #IMER, Hoald BN 145,
MERAREN ), DUmE IR E2EmSER,

JREIRE

7 OEERINIG, (SATFFAOIESR 5 Schema, (4 :
© SRR
o HhfEshAm

* BRIERSI
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10.4.1 &8 Schema

RJGEH: May 14, 2021
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10.4.1 &8 Schema

BIERE (28
{f Nebula Graph BEEFOIHEZ(A)G, EFREONEIRS () , EATDOEREMH PERlE 5803 Schema RFEFRYE, ARSI BAAN{A {1
Schema #1EHR%,

SeHihRA

Studio v2.2.0 MLUGKAE, THEHRA, TEMIRIESE R wd,
AR
1E Studio E#REIRZEZAT, BN TEE
* Studio B4 %#%| Nebula Graph #E/%,
* [EZER A B,
o BAFIESKAYKSHHE GOD, ADMIN ## DBA R,
BUERIRE
UL T A B Schema AIEFR%

1. fET B4, 5 Schema 7145,

2. 3
£ EZemiggk b, $REIEZER, SdRZenamlEE B sihsd T Bk

3. 1E MRPZEi R AIAEIZ I PR, T D e 22 ] A PR TR 22
4. il b TR, JEAE U L
5. 1€ QI 5 b, el T iRE -
a. i DTS B A SIS B, ATBIR, MA course.
b, (i) MISHREREIRYE, 76 52 URME BUUE L, SEasiE, HERTFIFIET, SR TR :
AR, SUEURIBOAME, - R MRS VRN, ATLURE IR S, IR, - ARSI N R, TR e
13, s~ B

c. (ANE) PRFERRERGIN, EATLURE TTL @ 78 BETTL Bt/ b, i aikiE, FFERITIVFIRPIE TTL_coL M TTL_DURATION SIS
o XTEXMMSEINEAER, 2% TTL IiE.

CSEORIER, fE XY nGQLEMK, RIS EAEESMI nGQL 154,
7 WOANERE, sl + QU i, AR QIERY), R BTN S B MRS E MY,
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10.4.1 &8 Schema

{ESHRE
LU BE ] Schema (EUUR%

1. ET B, i Schema 7%,

£ FZEmFIER b, $REEZER, bR s B Sk ” @i
3. 7E YAl ZE ] EAIAEZERIAFR, AT DO e I 22 A 44 PR UL 22

4. rp
Rili bR D%, HREIREELUIRE, FFE BE S, s 7 kR

5. 1E Sk DU, JEAT DU RAE

s MURZEESIEME © 75 @ BTk mitk b, REIREESETE, EAMAE i, FHESUSMEIEIRZERINEOME, 25, sid BIA o3 W0
SERIEEL

* ASREMERIE M @ 1E 2 SR miR b, BREIFFEMEREEN, EAM D WEE, SiilE, BERE M.
o WIRZRINEN: © F 2 UBRPEEAR I, sk WS TE %28, RIEIEEE, PRARIE, 2% QUEARETIR.
o AIRENE T TTL, ZMER TTL (ZR : £ BETTL mi L, &2 TTL_coL AT TTL_DURATION ACiE.
s WIREMPRCARER TTL F8 @ 76 WETTL ERIWA LA, sdaNeiE, Dok,
o AIREECE TTL SR © £ ATTL mkiG LA, SdaEiE, FinekE TTL 58,
- SERIRES, (£ MR nGQL Hk L, FEREEFIESEGH nGQL 5],
HIFRRE

FZLU N A BE A Schema MIFRIRE

1. fETEfAH, 54 Schema 7145,

£ FZEmFIR b, $REEZEmE, bR s B Sk ” @i
3. 1E LAz EAHIA R ZERIAL PR, AT DOE S R I 22 (A 4 PR UL P 22

4. -
Hii b8 TR, HREIREBUWIRS, I BME I, Sl Bl

RER(E

RERIERMINSE, SR LUE PG LZ5m AR RBdE, scE /M SA SREit & if AR,

Ifa#HT: May 14, 2021
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1BFihFER

£ Nebula Graph & OIEE RS, KalETREaEdaZe, EafLUER MR PElE 535 Schema fEH288, ARSI RHAN A
Schema #§#1F5027,

KIhRA
Studio v2.2.0 MLUGKAE, THEHRA, TEMIRIESE R wd,
AR
£ Studio EAR{EILEMLZ G, ERHHAINLTER |
* Studio B4 %#%| Nebula Graph #E/%,
* [EZER LB,

o BLHESKAYKCS A GOD. ADMIN =% DBA R,
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10.4.1 &8 Schema

tIEinLR
LTI Schema @I85

1. £ TEfH, i Schema 7%,

2.
£ FZEmFIER b, KRR 2ER], s E2RAmeE L B Sl ER

3. 7E Mui 2R FEAHIA R 2R A4 PR, S AT DU i R I 22 1A 44 PR UL E 22,
4. ik WP T, s G R,
5. 7¢ QI TimE b, SERATIRE
a. 25 - HEERME R A SRR, AR, A serve,
b, (ANE) WIRBRAITRIEN, £ @ URTETRN A L, SEHAEE, IHEEFFMFIRP, eI T
- BB, BURISBIAIBIME, - AR— DRI 2 AR, ATLUSHE RIBE H, e EtE. - WISREMREAN R, EZE AT
., st i
c. (Ai%) MABURIRERG N, FErlLULE TTL (£ BETTLERNE L, SbaEiE, IERFFIFIRPILE 1T coL AT TTL_DURATION %
BIER. X TXWASHIEAER, % TTL iLHE,
6. RSB, 1E WMFNGQLLA HiRk b, KAEEEIS AR ESMY nGQL 154,
@Sfudio Schema  [ENCECYNSESTH: =% S -C T aa: BE.  EE-

Nebula Graph

| HAIEZ|8): basketballplayer < BEEIIR
IRE hR / 5k / gl < BEHLEETIER
Ak * B ‘ serve
#3|
EXEYE
R HBIRRE ;‘ti‘F?d FIME
start_year * | int @
end_year * int @
teamID *  string @
playeriD *  string @

RETTL

v XRIHINGQLIES)

1 CREATE EDGE serve (start_year int NULL , end_year int NULL , teamID string NULL , playerID string NULL )

7. WONERE, sl + QU8 .
AUFGAZERIAIR R, € BTERIR S sl M2 g 1R,
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LT A BER Schema ESGH2E7Y

1. ET B, i Schema 7%,

£ FZEmFIER b, $REEZER, bR s B Sk ” @i
3. 7E Al ZE M EAIAEZERIALRR, AT DO e I 22 R 44 FRoe il 22 R U,

4. e
Rii B9 1%, HREIREETA, FHE BE S, i C Bk

5. 1E Sk DU, JEAT DU RAE

10.4.1 &8 Schema

* MURZEMESIRTE © 75 & BTk mith b, EIREESIENE, EAMES i, FEHESURMEVEIREISFEIME, BXCenln, sid il

8 i,
* ASREMERIE M @ 1E 2 SR miR b, BREIFFEMEREEN, EAM D WEE, SiilE, BERE M.
 WIRZRINEN: © AE 2 UmPE mAR L, Sl BSImE 25, RInEEE R,
o WIREYER TTL : 7€ BOBTTL Mtk b, 1&ckak TTL_coL Al TTL_DURATION MEiE,
* WIREMFRTA QAR ER TTL : 1F BETTL HRVA LA, SEQ%E, SUHER.
o AIREE TTL : {F Bl TTL W E LA, SdanstE, FnikiE TTL
ERIRES, 16 MMnGQLIFf mtk b, EREEEIELEH nGQL iEf,
S S

FZLU MBI Schema JFRAZE4Y

1. fETEfAH, 54 Schema 7145,

£ FZEmFIR b, $REEZEmE, bR s B Sk ” @i
3. 1E LAz EAHIA R ZERIAL PR, AT DOE S R I 22 (A 4 PR UL P 22

4. -
sk R TR, HREIREEUIAA, JHE BME Sk, sE T B

RER(E

SRR, AL YRR LZSm AR, sCE /M A SRR AR,

IR/EHEHT: May 14, 2021
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10.4.1 &8 Schema

121F3R51
IERTLUMPRERHZEIAI SRS |, A E N A] DUATA SR 8 M R — 2880 s sl T s, IS E &, Nebula Graph 324
PIRISTIAYSRG] @ AREERS RILRG |, SR LUEFER ¥Rl 2 Schema #{ER5]. AN Schema #IER5],

/" Note

—MRAEQIE AR EG I L G RIA QR |, (B2, RO ERE, i, @EUESARYE, BitRERRT XTHRIIWEHMER, 3%
(nGQL AFFM) o
X IFhRA
Studio v2.2.0 RLUGHA, EEHIRA, FHEAIRIESE MARTEH,
RIS
£ Studio LAR(FZRE A, ERAFHIALTER
* Studio B4 %#%%| Nebula Graph ¥#5FE,
o EZE), bRERLRBICEOIE,
* SECHRTESRIVIKS4H GOD, ADMIN ## DBA FIAR.
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10.4.1 &8 Schema

|
LT A BME R Schema AIE#R5]| :

1. E#T B fidi Schema T1%5,

15 2B b, KBNS e SR bR
3. AE i ZEm) BIAE 22 R, ] DU A 22 R 44 PR 22 A,

4. gl el W&, mal AR .

5. f£ Qg v b, SERLTIIE

a. Ry - PIASIETERG 12, B bR%E B O3RN, AORBIPiLEs a8,
b. #Fp | ROV S (R E BN A G, AORFIHILER: follow,

c. K51HM : HETRER 1AM, ARpITHA follow_index,

d. Ryl © ik T, (2 IERORRINENE PR EDARR R IR, A BIE . AIRFBE XK DMENE, EEX PR, ERT
SR EYER S R TEIIT . ARBIFFIERE degree .

/" Note

RO BEMNIRT = ook IBANERNSIR, FAER, 24 (GQL P+ .

SERORIE G, 1E X nGQLEMR, #REETS LA EEMI nGQL &4,

Schema [ENCECYNEEEREN::}-3 A e BE: REv BB
| HBIEZE[8): basketballplayer < BEEFI®
R 3l / 5U% / 82 < BER3IFIE

* RG|HE: ‘ Edge Type

*ZFR: follow
* B3|\ follow_index

R3|EME: | degree R

(ATHERHF)

v XRAINGQLIEE)

1 CREATE EDGE INDEX follow_index on follow(degree)

7 WOANERE, sl + QU i, AURERSIQIERY), & BTERR S B R [ E IS,
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HER
LU BE ] Schema &FR5] ¢

1. ET B, i Schema 7%,

)
. &

£ FZEmFIER b, $REEZER, bR s B Sk
3. 7E YAl ZE ] EAIAEZERIAFR, AT DO e I 22 A 44 PR UL 22
4. miili el O, EIRE LY, WEREEENRS 2L,
5. AR, IREIREAEBNRS|, mGRIIFTET, S ERFIHRS I X FrHE .

bR,

e
LT B HREA Schema [HERZRE]

1. fETERH, 5 Schema 7145,

2. P
TE BZERIBIER i, $REIE 2R, R 2R MeE (e BE B s .
3. 1E Yl ZEm FRGIAEIZ2EA R, AR DU I 5 1312 ) 4 PR E 22

4. -
wili Y1 s, REFEEERRL, JHE #E Ak, S ER.

10.4.1 &8 Schema

HJEEHT: May 14, 2021
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10.4.2 ERAEZEHIE

EHaRE

Studio HY{%HI A SHAT T EFTR,

@ Studio ©

Nebula Graph

2 HpIE=E:

3
SHOW EDGES;

mxg |8

Schema E 8A

mooc_actions

Name

action

TR T PG S _E RS RRE.

)
Jo

10

RIGHEHT: May 14, 2021

Vil
THR

JEFEE 22 )

i AME

TH 22 AT

HEEMRA

SR
FHCSVfF

EPRER Y RE R

P EBRR ZHla

10.4.2 {EHIEHIG

9 10

it 1 [1]

LA

sy PEllE DU A A DU

1 M Hi 20 F) 2Rk — A E 220,

BB © Studio NRFEFEER AMEFIZIT USE <space_name> AT,

TER AES 5 A nGQL 1BA)E, M (E) PEIBATIEA, SR AR A 2 MBA]FRIRESAT, B2
[ETE>E) =

i L, TEZ AER EE M ANA,

it B, (RS ORSIRE, e — B, e A A B, SR
(LRI 15 KRR IEE.

277
(M A nGOL AR, Ak o PR,

BT nGQL BAIE, SRR REETIRG, MBEABTH, BOUGROER, MREMET
W, LR,

ERIBABBITAR APRIBRZIRIEER, SPRE O 2RI R IR ERTEER,
JB1T nGQL IBMREZR G, Ml SHIMCSVIF HHEREREE R CSV XA TH,

BHRESETH nGQL iHA), AT DUR i ERERRIIAEHRE MM R T A BIERR M Tr LRI, BN
SAERR 1 &FFE,
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10.4.2 (EHI#EHIA

SABFER

IERILUE PERG B nGQL IFAE WSS NEGCANEE, HEY SARERR aEsKilEmas Ry T,
SHshRA

Studio v2.2.0 KLURRA, THEHIRA, HEARESE AR,
AR

RS AR, EFRERALTER

* Studio C& %% Nebula Graph g, HANEESE EEEIEIE,
c BT ABIESE, R ESE S AR,
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SAILBUE

LT PR PERG SIS RIRaRRas RS A FERE
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1 ETESR, S G T,
2. 7% YuijSpace FIEFE—NEZERE, EARGIF, % basketballplayer,

FEMHITH, WAZERIER, Had @ Sl

/" Note

LR PRSI K2 VID (58,

HIFBEARBATT
nebula> GO FROM "player102" OVER serve YIELD serve._src,serve._dst;

IR ATAEE playerld 24 palyer102 MYERAARSTERBAIECARTE 13 KR 28 1L A-43. A1 T IR,

$ GO FROM "player102" OVER serve YIELD serve._src,serve._dst;

B &%
serve._src serve._dst
player102 team203
player102 team204

4. i SARBER 5L,

5. fERHOSIEIED, ACEAIT @ a. sl IR,
b. 7 Edge Type 7, HEELRMAHG, (EARGIH, HE serve,
c. 1£ Src ID 7, HEFEINLZERPRELESR VID W54, 1EARBIH, W serve. srco
d. 1f Dst ID %, WERERLZERPRIAL S VID W54, TEARGIT, £ serve. dst,

10.4.2 (EHI#EHIA

SHHCSVX SABRR

#it 2

e. (AE) ANSREIRGHBURHEDIE (rank) 58, TWFE Rank 7B, EHRAFINENTIZ, R Rank TEARKE, AN 0.

£ SeELE R, sidi SA %L,
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= R

N

HEFERPDAIATILOES (src_vid) . B (dst_vid) HHRE (rank) #IF

* Edge Type: serve

*SrcID: serve._src

*DstID: ‘ serve._dst

Rank:

6. 7E PR TUmRYSH A I, B AT
o MR o 7E I R R A R L _L A AT R,
o TR o T BRI AR L FOREBESS, R AT,

BARFARING, En] DGR E SIS BRI L R,
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10.4.2 (EHI#EHIA

SARBURLER

LT PR PERIG 2SR S RARa RS A R

1 ETEME, ff PEilE T,
2. f£ YiijSpace HIEFE—NEZEN, EARAIF, % basketballplayer,

. ®
EmAITH, MAERIER, Had EF7,

/" Note

LR AP EAE RRY VID (55,

AEINEARBAIT
nebula> FETCH PROP ON player "player100" YIELD player.name;
EIEE] playerld 4 player100 FYERAEE, W T EIFIR,
$ FETCH PROP ON player "player100" YIELD player.name;
=
VertexID player.name

player100 Tim Duncan

$it 1

4. gl S AEBER %5,
5. fEFMMIHHER, FLELIT @ a. sdi 2
b. 7£ Vertex ID B, HEEEMEIRAPINFRA VID W54, EARBIH, £ vertexId,

c. SERRILE G, sidi SA 1%,

IHEERPARIVIDET

* vid: ‘ VertexID

6. 72 FERR LRSI s R AT X
o MPEEA ¢ 7R EIARFORIEE B _EAm AR,
o TR A ¢ T RRIE AR L FORMEHES, R AT,

BARFARIG, B0 DG B &I s R e T L 2 2,
RER(E

BlE S ARG, B LU BUR AT
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IRJG#EHT: May 14, 2021
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EEFHE

£ Studio H, ZAJLIE PERIE 5247 FIND SHORTEST | ALL PATH TBA)EMISENEE M Z MNP G ISR el a1, 2

SRS A EERER T LR,

%TF FIND SHORTEST | ALL PATH IBAIMVIEZER, 2% nGQL HF Fif,
SHihRA

Studio v2.2.0 N LUGHRAS, TEEHhA, WHMRIESE AT,
AR

15 PEHIE L3217 FIND PATH IRAIFFEE TRIZAT, BHFEFHALATER

* Studio MAH v2.2.0 KEUGHRAR,
* Studio B&%#%| Nebula Graph #iE/%E, 1REESE EHEEIRE,
29 ANBIRE, PRARESE S AKE,

BESE
FELUT A BE YRR 3217 FIND PATH IBAIIFRIEEIRS A BIER
1 fETHAEE, S PG 0%,

2. £ YpijSpace HiEfFE—MEZM, EARAH, 1% mooc_actions,

: ®
TEMSITH, HA FIND SHORTEST PATH BU# FIND ALL PATH 1A, Ffridh 7

EIIEERBIENT
nebula> FIND ALL PATH FROM "player114" to "player100" OVER follow;
ISR T E RS ER.
$ FIND ALL PATH FROM "player114" to "player100" OVER follow;
E
path

<("player114")-[:follow@0 {}]->("player103")-[:follow@0 {}]->("player102")-[:follow@0 {}]->("player100")>

Je s

<("player114")-[:follow@0 {}]->("player103")-[:follow@0 {}]->("player102")-[:follow@0 {}]->("player101")-[:follow@0 {}]->("player100")>

10.4.2 {EHIEHIG

AT RENER

SHCSVH

<("player114")-[:follow@0 {}]->("player103")-[:follow@0 {}]->("player102")-[:follow@0 {}]->("player101")-[:follow@0 {}]->("player125")-[:follow@0 {}]->("player100")>

<("player114")-[:follow@0 {}]->("player103")-[:follow@0 {}]->("player102")-[:follow@0 {}]->("player101")-[:follow@0 {}]->("player102")-[:follow@0 {}]->("player100")>

<("player114")-[:follow@0 {}]->("player103")-[:follow@0 {}]->("player102")-[:follow@0 {}]->("player100")-[:follow@0 {}]->("player125")-[:follow@0 {}]->("player100")>

<("player114")-[:follow@0 {}]->("player103")-[:follow@0 {}]->("player102")-[:follow@0 {}]->("player100")-[:follow@0 {}]->("player101")-[:follow@0 {}]->("player100")>

<("player114")-[:follow@0 {}]->("player140")-[:follow@0 {}]->("player114")-[:follow@0 {}]->("player103")-[:follow@0 {}]->("player102")-[:follow@0 {}]->("player100")>

4. i BB FE %,
5. (ANf) AR EERER i ECAEREE, Wk —fEdERm A X
o MR A ¢ TEI EHRFOR IR R AL _E AR AT .
o TBRIALA o T BRI L EOREBARS, R AR,
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BURFARSN)G, B LGB SR AT LR B,

«— 70

aMarcys Aldridge

Tony Par

Tim Puncan

Manu Ginobili

[RERIE

Bl NEERRIE, &R LU BRI TR 7.

Rudy Gay

Tracy'Mc§rady

Grant Hill

10.4.2 {EAEHIG

FUEEHT: May 14, 2021
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10.5 HPEHEE
10.5.1 EBHURE IR
EEE

i HEfE Studio SCRSRPE, TR BLEE I,

A RERYIRE R fRIR 75
TERTLUR LU T A PR e

%14, i\ HOST FERHNERXEREIER

10.5 i fE P

WS Nebula Graph EHIEE Graph IR51 1P Hitik (graph_server_ip) Fl¥i, WIRAMEDR, WHOZRIAH 9669 , HIffi Nebula Graph 5

Studio #ERBAEYATHLEE L, A AL TP Hitk, i RBEMAH 127.0.0.1. localhost B¢ 0.0.0.0,
F24. Wi\ BP4 i1 BiE 25ER
W15R Nebula Graph BAEHEHHINE, Er]LUEB(ERETFIFRER,
AR EETFEHOTINIE, s DTS 8%,
% 3 %. #4A NEBULA GRAPH RS 2EIER
w7 Nebula Graph HR&5IRE. KT EBMRSHIERLE

o WIRAE Linux RS % _1@5d ik 2 1 Nebula Graph, £# #% Nebula Graph fIli%,
* fI5R(#H Docker Compose &1 RPM &1 Nebula Graph, £%# # 7% Nebula Graph [R5 IRARGG T,

W Nebula Graph ARFSIEH, #HAS 4 PUHSHEE RS, BN, EHEE Nebula Graph k%,

/" Note

WISRIE 2 Ri{EA docker-compose up -d JE%) Nebula Graph, JUE1T docker-compose down @i43{5: 1l Nebula Graph,

% 4 %. 1B\ GRAPH [RESMIAIKEERRTER
1£ Studio Hl#s LB T4 (B4 telnet <graph_server_ip> 9669 ) #fiik Nebula Graph Y Graph AR5 M&ERE 2 & IEH .
BNFERRI, WL T ERAGE

* 413 Studio 5 Nebula Graph fE[R—H&HA £, KEROES O 2T,
* MEFERER BV L, 7 Nebula Graph RS ARIMLSHELE, FIA0, B, %LU,

ANSE BT EREEE IS {5 E 1L EHE Nebula Graph %5, 1#ifE Nebula Graph B /71812 #ifl,

RE#HT: May 14, 2021
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10.5.2 FT3£iA18] Studio
EEzr o

PAR A SR E B Studio fFIiH 127.0.0.1:7001 5K 0.0.0.0:7001, {HRATAFF UM, FiT4 ?

ATEERIRE R ERR T &

SEAT DUE LT I B [l
B 15 WARGEN

FTEMINEE Studio IRFHINLAE SN x86_64 444, HAi Studio 1X3ZFH; x86_64 RGHM,
% 2%, 1% STUDIO IRSRBERERH

JBAT docker-compose ps EEARS EEELIER IS,

AORARSS IEH, SRMIZERAIT, Hr, state FIMEEERA 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.sh ngin ... Up 0.0.0.0:7001->7001/tcp, 80/tcp
nebula-web-docker_web_1 docker-entrypoint.sh npm r ... Up 0.0.0.0:32784->7001/tcp

ARBEAREIL LG5 R, WSEE1E Studio RN, HFAIEE, 2% % Studio,

/" Note

UNSRAE 2 Rii{#H docker-compose up -d /E&) Studio, @EFT docker-compose down @i<3{E 1k Studio,

5 3 %, WiAGIRhE

1R Studio S EsfER—ablds b, el DUEN % e B localhost: 7001, 127.0.0.1:7001 BY# 0.0.0.0:7001 ¥ilH] Studio,

10.5.2 E#VilF Studio

WRMERER—BNE L, DIHENE AR A <studio_server_ip>:7001 , E:H, studio_server_ip Zf5uk%E Studio IRFSHUNLESHY IP Huht,

B4 5. WAREEENE

3BT curl <studio_server_ip>:7001 -I FHINBEIEH . AISHLRIE] HTTP/1.1 200 0K, FIRMLSIEEIE R,

ANSGERRAHELE, WL T BRI

* AUERMYEER S Studio EF—AVIAR L, MRS CRE,

* MUERMHENER—AHLA L, 7 Studio FTENLERIYNLRECE, HIA0, BhASE, P& DUKR .

ANz LR SRS IR E ViR Studio, 1E#HTTE Nebula Graph F 41tz &ifl,

RJGEHT: May 14, 2021
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10.5.3 & i ja) @
I ATRIE AL R SEASRE 2
AR IR T F SN THAE, AR L T A5 B bR ]

10.5.3 # DLfn]d

1. #IA Nebula Graph Z&HTHAR, WREMEH Docker Compose % Nebula Graph #4E/%E, ST docker-compose pull & docker-

compose up -d PIHURHTHY Docker Bil%, JHEIIA M.
2. WA Studio BEHRA. FEMEESE AT,
3. #%2 i£1% 8 GitHub i nebula #1 nebula-web-docker WiH, Hi\EE C&AG IR,
4. IR BRI R AR ER IR, MOIAETEIRIR LR 2 A,

Studio Z#f Nebula Graph v2.x I ?
Studio v1.x {GEM T Nebula Graph v1.x, Studio v2.x ;& T Nebula Graph v2.x,
Studio &SI ?

HREARTTIR,

WJGHEHT: April 7, 2021
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11. Nebula Exchange

11. Nebula Exchange

11.1 JAIENebula Exchange

11.1.1 +24&Nebula Exchange

Nebula Exchange (fijffiExchange) /&2 —#kApache Spark™ M H, HFEDMAARE LT IBEEILEITHEE | Nebula Graph™, RESCHF
AR RNS A BRI AR 3T,

ExchangeHReader, ProcessorflWriter=#74%, ReaderiZHAFRKIFEIVEGER[FIDataFramef5, Processori&/iDataFramelV&—1T,
ARIBACE ST fields FIMLGS XK, AN GIRBOS M AYH, 16T EMIRITEUG, Writer& FHREVEIR— X145 A ZINebula Graph, T
E iR T Exchange e AR AR BT I L,

Nebula Graph Exchange
Data Source

Reader Processor Writer
: ) :

MySQL
Neodj
Apache Hive
= Apache HBase &

.

-
* Apache Parquet &

Nebula
Graph

Apache ORC
JSON
csv

Cannnnnnnnnnnns

.

Apache Kafka
= Apache Pulsar

.............. L

EAmR

Exchangei&ifl T T 75 -

o HERKHKafka, PulsarPERVIAEIE, WMHESME, MIEE, HRNTIRIGS, HEMWER, SRS TS ZE RS, LUk
B RfiE D TR R s R A IR SR AL (Lo B PR el i, I+ ANebula Graph#iE/F.

* FBEMNLRABIRE (WIMySQL) &N ARG (WIHDFS) Al EdE, AN BAEdE, el bom itk N Ss6s
BdE, S A Nebula Graph%dEF,

o TERFARIERIRA i Nebula GraphgiRBINSST M, 5 ANebula Graph#dE%,
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11.1.1 {4 /&Nebula Exchange

Famfils
Exchange EH LU FIEA :
o SERPERR | SRR Z AR RIS B FRSRIERYEBUE S ANebula GraphBUEE, 1 EBEdE,

* SR ASST | SRR A RRRIFIVEUR N SST X, AT RIS A,
B - (X Linux kG T ASSTX
o SCRIMTREEE | SRR SR RS, AT EN I, SRR S AR,
B Bl {CIBNeodj BRI SR rigkig,
o SURME | RIEIRBUR AR SR AR, KA Graphfliss, mamEITIAIRE,
o ZEVER | SRR S AZ MRENIAZEM,  ANERENAZE A] LU AR AR IR RS K
* iitohfe | il Apache Spark™ HHYEINERSTUHEASRIER BIHHIRICIEL

* BT : RAIHOCON (Human-Optimized Config Object Notation) FtiE CfF#88, BEAMAIARXEE, BT ERARIE,

BRI
Exchange 2.0 T AR S EORIRI IR Nebula GraphAE IR AT mf1A %

* 17iE(FHDFSHURdRE, O
¢ Apache Parquet
¢ Apache ORC
* JSON
* CSV

* Apache HBase™

* ®¥dlE G | Hive

* EBIERE : Neodj (ClientffiA<2.4.5-M1)
o RFREIEIEE - MySQL

* FRAbEER A EA © Apache Kafka®

o RAGNATHMEEA © Apache Pulsar 2.4.5

REEH: May 13, 2021
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11.1.2 (R

11.1.2 {EFARRH!

A AfiRExchange 2.0y F R,

Nebula GraphhiZs
Exchange clientfifi4s (HIJARTIMA) HINebula GraphfIRRAK B % R4 T,

Exchange clientffif Nebula Graphlifif

2.0.0 2.0.0

JARGAMMIKECS I @ HIT91F# Mmaven s E N,

WIREIE(EffFANebula Graph 1.x, EfffiNebula Exchange 1.x,

ERFE
Exchange 2.0 SR FHIERSE

e CentOS 7

* macOS

B ¢ U LinuxRG S ASST M

BRI
JfRIEExchange EH TAE, IEFINERINLE L OS2 MR
* Apache Spark : 2.3.0 82 A
*Java: 1.8
* Scala : 2.10.7, 2.11.1282.12.10
EL TR, FFEEHREHadoop Distributed File System (HDFS) :

* THHDFSHYXE
o AR SST

I ##r: March 22, 2022
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https://github.com/vesoft-inc/nebula-java/tree/v1.0/tools

11.2 4@i¥Exchange

11.2 #RiF¥Exchange

A ENAIgRIENebula Exchange. #EMATLIERE FEGRIRTERAT . jar SXIF,

11.2.1 Aiestt

#HMaven,

11.2.2 4RiFEMIE
1. 5Ef& 22 nebula-java o
git clone -b v2.0.0-ga https: //gi thub. con/vesoft-inc/nebula-java.git
2. Y3 H 3% nebula-java o
cd nebula-java
3. Z¥:Nebula Java Client 2.0.0,

mvn clean install -Dmaven.test.skip=true -Dgpg.skip -Dmaven.javadoc.skip=true

>

/7 Note

ZEEEEAMMaven G ERA L . jar XHE, B4 com/vesoft/client/2.0.0/client-2.0.0.jar o

4. R[AIR H % 5iFE G nebula-spark-utils o

cd ~ & git clone -b v2.0.0 https://github.com/vesoft-inc/nebula-spark-utils.git

5. YJ#t] H 5% nebula-exchange o

cd nebula-spark-utils/nebula-exchange

6. fTtiINebula Exchange 2.0.0,

mvn clean package -Dmaven.test.skip=true -Dgpg.skip -Dmaven.javadoc.skip=true

/" Note

USRS Could not resolve dependencies for project xxx, & MavenZZZEH R T Libexec/conf/settings.xml SCEHI mirror F53 :

<mirror>

<id>alimaven</id>

<mirror0f>central</mirror0f>

<name>aliyun maven</name>
<url>http://maven.aliyun.com/nexus/content/repositories/central/</url>
</mirror>

GG, SERDUE ST H SR EER LT H R,

f—— README-CN.md
f—— README.md
f—— pom.xmL
—— src
| F—— main
| b test
—— target
f—— classes
f—— classes.timestamp
|—— maven-archiver
f—— nebula-exchange-2.x.y- javadoc. jar
f—— nebula-exchange-2.x.y-sources. jar
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https://repo1.maven.org/maven2/com/vesoft/nebula-exchange/2.0.0/
https://maven.apache.org/download.cgi

11.2.2 giFiiie

f—— nebula-exchange-2.x.y. jar
f[—— original-nebula-exchange-2.x.y.jar
—— site

£ target H3RT, #EATLIRE exchange-2.x.y. jar X,
B ¢ L jar XFRRARSE 2 KINebula Java Clientfy& fRRAMZE (L, AT ReleasesTH & & TR AR,

SERREAER, A LISE R E S target/classes/application.conf o

FEEHT: May 13, 2021
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https://github.com/vesoft-inc/nebula-java/releases
https://github.com/vesoft-inc/nebula-spark-utils/blob/master/nebula-exchange/src/main/resources/application.conf
https://github.com/vesoft-inc/nebula-spark-utils/blob/master/nebula-exchange/src/main/resources/application.conf

11.3 SR

11.3 B0 A8

11.3.1 SABSEHY

SERLESCIHETUR, FTLUBITIL T @ e KR8 S A Nebula Graph¥dE/%.

<spark_install_path>/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange <nebula-exchange-2.x.y.jar_path> -c <csv_application.conf_path>
VIR © JARSHERRA S LU SRR IS B T AR S A

TR T S % BEL

28 BT BRIMH B

--class 2 x TREIRBI T,

--master 2 x f6E SparkE#fHmasteri#FETURL, #{H152 Wmaster-urls,

< /- s x TEERLE S 2,

config

-h / --hive % false TN SRR SR N Hive 3 AR,

D/ --dry % false XN SRE TR AR E IR B A ER, HARKR tags Ml edges MIMALHE

BUR A ER, RS ABIRN RRERIX NS

RJEEH: May 13, 2021
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https://spark.apache.org/docs/latest/submitting-applications.html#master-urls

11.3.2 FLE B

11.3.2 ECiE it EA
AL Nebula Exchange N AIHaHE S HC & S application. conf o
BB I Z 0, BEDUEARERIRIR B GIHESCUERR, @TX0. BIRIEBEEE ACSVIXH:, ATLLEHIDY csv_application.conf
FLIE SN A EE D NI T L3
* Sparkif %L
* Hiveliti# (AJi%)
* Nebula Graph#H XA &
* SALE

* ARLE

SparkiB X &

AXBNHE S Spark B, HESEIES WE 73X,

SR i ETES BRIMHE sy BEHH
it} P
spark.app. name string Nebula & SparkiXZNFE 7 %5,
Exchange
2.0
spark.driver.cores int 1 i IREHEFE RN CPURE, (GEM THER,
spark.driver.maxResultSize string 16 = A SparkfEfE (Blhlcollect) B, FTfE 4y XMIEFI 4S5 SR
KANBRT (AT o e MERIM, 0FRRERR,
spark.executor .memory string 16 & SparkIRZNFEFEFANNTER, rTLUEE SN, FHla512M.,
1G,
spark.cores.max int 16 fh IR ANRR DL KA e U T S B B sl Mesos B Bf

AR, PR (MIEMNEEHEND ERMARFIRACPU
R, ARARIE, WHEN SparkMiny R E Figs Ly
spark.deploy.defaultCores B{Mesos_F-f¥infinite (Fiifga] FHAYA
) o
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https://github.com/vesoft-inc/nebula-spark-utils/blob/master/nebula-exchange/src/main/resources/application.conf
https://github.com/vesoft-inc/nebula-spark-utils/blob/master/nebula-exchange/src/main/resources/application.conf
https://spark.apache.org/docs/latest/configuration.html#application-properties

HivefigE (FIik)

AR SparkAHivef B EAFERE, &R EMEEEHivelISR, & NITE 2

28

hive.warehouse

hive.connectionURL

hive.connectionDriverName

hive.connectionUserName

hive.connectionPassword

Nebula Graphig ¥ fgi&

B

nebula.

nebula.

nebula.

nebula.

nebula.

nebula.

nebula

nebula.

nebula.

nebula

nebula.

nebula.

nebula.

nebula.

nebula.

address.graph

address.meta

user

pswd

space

path. local

.path.remote

path.hdfs.namenode

connection.timeout

.connection.retry

execution.retry

error.max

error.output

rate.limit

rate.timeout

Bupner

string

string

string

list[string]

list[string]

B!

list[string]

list[string]

string
string
string

string

string

string

int
int
int

int

string

int

int

BRME

"com.mysql.jdbc.Driver"

BRIME

["127.0.0.1:9669"]

["127.0.0.1:9559"]

" Jtmp"

" /sst"

"hdfs://name_node:

9000"

3000

32

/tmp/errors

1024

1000
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11.3.2 fic

L]
HDFSHywarehousel& 1%, HAE[SHEE
FETE, LUhdfs:// HF3ko

JDBCIEHERIURL, 4l "jdbc:mysql://
127.0.0.1:3306/hive_spark?
characterEncoding=UTF-8" o

JRENFF,
HEARIIH P 4,

FF 200 B3 A o

B

P GraphARg5myttitl, CLFEIPAISG T, 2/ itk A
HFOEE () . My
["ipl:portl","ip2:port2","ip3:port3"] o

FrEMetallRG5 bk, CHEIPAIR T, Z kA
PGES () . AN
["ipl:portl","ip2:port2","ip3:port3"] o

5 Nebula Graph AR FH 144
I RESPSINAINER TR
TG AKARIINIE 2R,

(TODO:coding) §ASSTXFINFHREZBEAM
SST 1.

(TODO:coding) 5 ASST N TR E IR B L
SSTX i,

(TODO:coding) S ASSTXNFEEILEHDFS

fynamenode,

Thrift BB, 280675 ms,
Thrift 5 =R
nGQLIBHHATEREIKEL,

SPNSYEEL Moo S e7¢ SRS ¥¢ eus i GoN |
I, $2R M Spark BN E 8 Ik,

SR HAERTER R, IR H S SR UIT RN
nGQLIEf],

NI 3 RRARA A R R R A

iy
o

AU P S HCR RN N T, AT

N

L

L
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RECE

11.3.2 fic

XTAFEHER, RORERERAR, ARZEHSE, WA RESH, BB R EEH BRI RBI IR S,

BRASY

28

tags.name
tags.type.source
tags.type.sink

tags.fields

tags.nebula.fields

tags.vertex.field

tags.batch

tags.partition

PARQUET/JSON/ORCEH B S

e

tags.path

CSVIRSEEE

28

tags.path

tags.separator

tags.header

HIVERSE S

S8

tags.exec

By BRIME
string
string
string client
list[string]
list[string]
string
int 256
int 32
Bl BRIME
string
ey BRIME
string
string
bool true
Bl BRIME
string

i

RO

i

D

i

- 334/408 -

i

Nebula Graph /& X R R,
FEERARIR, HIA csv .
RESAHN, ANEEN client flSST CERIZFE) o

JRYEX RISk AR 2kl 4, T E R %
fhe AIRCSVIFBER#L, M [Lc0, a1, 2] WBAFRE
—HI, WA =, DUREHE,

Nebula GraphH'iE X EMEAFR, WP tags. fields ——
KR, B4 [_c1, _c2] ARV [name, age] , Fo/ReE —FINEME
namelV{H, =% HNE M agelViH,

IDRYS, BIAICSVXEE KN, AILUH co RRE—FIM
{E1EH 51D,

5 ANebula Graphfyfk K mikiE,

Sparksy 8,

BEW

HDFSH S EAESFIIBE R, NG SRR, DL
hdfs:// FF3ko

B

HDFSH s 8dE s Bg 3%, NG [ S1ERRE, X
hdfs:// FFko

WERT. BOIMENIEGES () .

XHEREA L,
e

EIEIRIRNIER, 4] select name,age from

MmoocC.users o

B

L]
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NEO4JFHFEEE

tags.exec

tags.server

tags.user

tags.password

tags.database

tags.check_point_path

MYSQLIFE B

e
tags.host
tags.port
tags.database
tags.table
tags.user
tags.password

tags.sentence

HBASEFHE B

BH
tags.host
tags.port
tags.table

tags.columnFamily

PULSAREHEERH

S8

tags.service

tags.admin

B

string

string

string
string
string

string

Bupmery
string
string
string
string
string
string

string

B
string
string
string

string

tags.options.<topic\|topics\|

topicsPattern>

tags. interval.seconds

]

LR

string

string

string

int

BRIME

"bolt://
127.0.0.1:7687"

/tmp/test
BRIMHE Py
&
=
=
=
&
=
=
LN £
127.0.0.1
2181
BRIMA
"pulsar://

Llocalhost:6650"

"http://
Llocalhost:8081"

10

ol

ot

P S i

iy

i
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11.3.2 FLiE B

BLH

EBAEIRIIER], B4 match (n:label) return
n.neodj-field-0,

Neodjfikgs#aithit,

A BRI REINeodj I F 44,
GilRES IV TN
Neodj R FIRER I %4

BRERT T AMEE RS, MTHREE, A
FORE, FoRAE I RSHE,

BL

MySQLIRSS #ridk,
MySQLRS #a¥ii 1.

B PEA R
TENE N RARIRII R A,

A AR IYMy SQLH F1 44,
ilREDSINE S TN

EIEARIRTTER], B4 "select teamid, name from
basketball.team order by teamid;" o

B

Hbasellr 55 daithit,
HbasellR%5 &l 1o
TN BRI AR,

LB (column family)

Bi

Pulsarflz %5 #sHidil,

Edzpulsarfadmin.url,

Pulsarfyimi, "JLUM topic. topics Hl

topicsPattern JEFE— NI THLIE,

e PRV ]IS R S A 8
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KAFKARIFE 2

28
tags.service
tags.topic

tags. interval.seconds

hEgE

BpsZe
string
string

int

BRIME

#o

11.3.2 fic

AR LW
Kafkalll55 ik,
EISESS
E3IS AT I AN

T AR, AWEENERARE, AREZENSH, WEHESH, EER R EEES N SBRARBR IR E S

AECENARBIRIRE A SR0ES W BT RIEENNR A S EN A, R TtagsflledgesHIA],

edges.name

edges. type.source

edges.type.sink

edges.fields

edges.nebula.fields

edges.source.field

edges.target.field

edges.ranking

edges.batch

edges.partition

Bfazen

string
string
string

list[string]

list[string]

string
string
int
int

int

BRME

client

256

32

D

i

I

i

fI O R0 RO

i

B

Nebula GraphH & X324 F5,
FeE BRI, B4 csv .
HRESASN, ANEER client fl SST CEARZFEE) o

JRPEX BRI kBB ANRAE 2kald 4, a1
e AIRCSVIIFEA#L, H [Lc0, a1, 2] WPAFRE
—HI, WA A, DUREHE,

Nebula GraphHE XIEEAFR, WP L7 edges. fields —
— XM, BIAN [_c2, _c3] XTI [start_year, end_year] , FREE—=
BIRTFAEEAIIE, SEPUFA LS R HIE,

RTEAA RIS, BIA _co FoRER —FIRIEME ARG R
AT ERTRRIEI, BIAT o1 FoREE ZAIAMETE AT AL,
rank{HF, BATRER, BOAFTATrankfEN 0,
HLXE ANebula Graphfyis Kbk,

Sparksy &,

B

FEEHT: May 13, 2021
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11.4 {#ffiNebula Exchange

11.4 f€EFANebula Exchange

11.4.1 S ACSVEHEE

A= AR Exchange FHZETEHDFS ERICSVX%4#E S ANebula Graph,

WIFAEFE M Nebula Graph$ AARRCSVZHE, & WNebula Importers

£ 6

A M basketballplayer£diztE A,

HRECE

ASORBIEMacOS F7ERR, LU MR X INERERE |
o REAERU

* CPU : 1.7 GHz Quad-Core Intel Core i7
* N17 : 16 GB

* Spark : 2.4.7 B
* Hadoop : 2.9.2 thfilie

* Nebula Graph : 2.0.0, f#fiDocker Composefii#.

HiRRMF
TS ABHE 20, EREEFWALTREER

* BAZHEE Nebula GraphH R BEITER :
* GraphfiigsHIMetali g5 IRy IPHsEAT .
* #fNebula GraphGAXBRIYH 7 & F125 69,

* B44%%Exchange. ¥1E%2 M4%1%Exchange, ARHIF#HAExchange 2.0,

* B4 %% Spark,

* Tf#Nebula Graph# i SchemalyZ /8, WHIRGHILZERMIXIE, BIEE,

* BE4LH I EHadooplR%5.
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https://github.com/vesoft-inc/nebula-importer
https://docs-cdn.nebula-graph.com.cn/dataset/dataset.zip

BRMESR

1% 1 : fENEBULA GRAPHHIEJESCHEMA

IHTCSVX IR, %P ETENebula Graph €l Schema :

1. #f5IASchema®#, Nebula Graph™d#JSchemaZ £ T £,

PH e
% (Tag) player
7% (Tag) team
267 (Edge Type) follow
2R (Edge Type) serve

2. ffifiNebula Consolefili#—/ & Z/basketballplayer, {fl%#—/{Schema, 1 Ffi/x,

# BUEREZE

nebula> CREATE SPACE basketballplayer \
(partition_num = 10, \
replica_factor = 1, \
vid_type = FIXED_STRING(30));

# %REZ Ebasketbal Lplayer
nebula> USE basketballplayer

# BUERATEp layer
nebula> CREATE TAG player(name string, age int);

# BUEATE team
nebula> CREATE TAG team(name string);

## BIEBZEE fol Low
nebula> CREATE EDGE follow(degree int);

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

HEER, HSWPEITA,
B 2 1 IBCSVXIF
AL TER -

1. AFRCSVZFLUM 2 SchemalE K,

/" Note

Exchanges¢H¢ LAGH R ksl #FH LR LHICSVLLE,

2. CSVUF Rt EHDES A, 3 RIS 1o

S 3 {EWEENH

YmiEExchangef5, &l target/classes/application.conf X FFIE CSVEIETRAH X WAL E, FEAREIH,

B ARG RIS S UL E 1,

{
# SparktE X ECE
spark: {
app: {
name: Nebula Exchange 2.0
}
driver: {
cores: 1
maxResultSize: 16
}
executor: {
memory:16

}

cores {
max: 16

JR Pk

name string, age int
name string

degree int

start_year int, end_year int

- 338/408 -

11.4.1 SACSVZH¥5diE

S HIRISCHF$48 csv_application.conf o 25/ 1NACD

2021 Vesoft Inc.



}
}

# Nebula Graphtf X ECE
nebula: {
address: {
# $EEGraphBRSFIFTEMetalRSHIIPHALAIE O
# MRALHRSHR, MWUZEAEGES () DR
# 1830 "ipl:port","ip2:port","ip3:port"
graph:["127.0.0.1:9669"]
meta:["127.0.0.1:9559"]
}

# $eEifBENebula GraphBALREIA F & FE.
user: root
pswd: nebula

# FEEEZE A,
space: basketballplayer
connection {
timeout: 3000
retry: 3
}
execution {
retry: 3
}
error: {
max: 32
output: /tmp/errors
}
rate: {
Limit: 1024
timeout: 1000
}
}

# SIES
tags: [
# REBIRZplayert X 58,
{
# $8%ENebula Graph™EXHHRERTT.
name: player
type: {
# IERERIER, A
source: csv

# EEIAF S EIES ANebula Graph : CLient=XSST,
sink: client

}

# $ERECSVXHAIHDFSEE TR,
# PG| SIERRE, Bhdfs://Fko
path: "hdfs://192.168.*.*:9000/data/vertex_player.csv"

# MRCSVXHRAERK, EH[_0, cl, 2, ..., ]FRRERXK, HIFFHETARBEENR.

# MRSV HHRSK, NERKIRNTIS,
fields: [_cl, _c2]

# $87%ENebula Graph/E X MM RTT.
# fields5nebula. fieldsHIIRREAR——FRLo
nebula.fields: [age, name]

# IEE—HIERVIDER,
# vertextfEXUMS LidifieldsHBE csv. fieldsHEIFARIF—B
# B#i, Nebula Graph 2.0.0{SZHFF TR EHARMIVID,
# NEfERvertex.policyBRst,
vertex: {
field:_cO
# policy:hash
}

# EENDRHT. BRAMEAESGES () -

separator: ","

# IRCSVXHHRX, EfFheaderiBHtrue,
# INRCSVXHRERXK, 1Bi¥headerigiBfalse. BINMEfalse,
header: false

# $EEEHRE ANebula GraphtIRASEE,
batch: 256

# $8RESparky F &,
partition: 32
}

# RBIRE teantl X 158
{
# $87%ENebula Graph™E X IR TT.
name: team
type: {
# IRERIBR, EACVY.
source: csv

# IEENAF R KIES ANebula Graph : ClientsgSSTo
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sink: client

}

# $ERECSVIXHAIHDFSEE 1R,
# PG| SIERRE, Mhdfs://FFk.
path: "hdfs://192.168.*.*:9000/data/vertex_team.csv"

# WRCSVXHRERK, EA[_0, cl, 2, ..., ]RRERXK, HIFFHETARBEENR.

# RSV HBRRE, MNEMIFREITR.
fields: [_c1]

# f87ENebula GraphsR7E X BB M4BT,
# fields5nebula. fieldsHIIRREHA——FRL,
nebula.fields: [name]

# FEE—HERVIDER,
# vertexHEHMG EikfieldssiFEcsy. fieldsF TR MRIF—E.
# B#l, Nebula Graph 2.0.0{XSz T R EHAEAHIVID,
# FEfERvertex.policyBst,
vertex: {
field:_c0
# policy:hash
}

# IBENNRMN. BMERRGES () -

separator: ","

# WRCSVXHHRX, EfFheaderiRBNtrue,
# INRCSVXHRERXK, 1EiFheaderigiBfalse. BRINMEDfalse,

header: false

# IEEREHRE ANebula GraphHIRASEE,
batch: 256

# $EESpark Sy F &,
partition: 32

# MRBEAMEZ R, HSZFENEEH TR

]

# 2b3Eh

edges: [
# IREDAE fol LowiB X ER
{

# $87%ENebula GraphPiE XHALER LT,
name: follow
type: {

# IRERER, EACY.

source: Csv

# BENAF SEIES ANebula Graph : CLient=XSST,
sink: client

}

# FERECSVXAIHDFSEE 1R,
# PG| SIERRE, Mhdfs://FFko
path: "hdfs://192.168.*.*:9000/data/edge_follow.csv"

# WMRCSVXHRERK, EA[_0, cl, 2, ..., ]RFERXK, HIFHETABEENR.

# IRV HERRK, NERKRNT%.
fields: [_c2]

# $87%ENebula Graph™EXHEM T,
# fields5nebula. fieldsHIRRE A ——FRL,
nebula.fields: [degree]

# EE— M IERERSM BN RBR.
# vertextEXMS LidifieldssE csv. fieldsHEIFIARIF—H.
# B#f, Nebula Graph 2.0.0{Xz#5 AT R B EBEAERIIVID,
# FEfERvertex.policyBRt,
source: {
field: _c0
}
target: {
field: _c1
}

# IEENDIEH. BRAMEREGES () .
separator: ","

# IBE—NFIERrankBIR (7)o

#ranking: rank

# BRCSVXHERK, 15iFheaderiiBAtrue,

# IRV RARK, 1BiFheaderigiBRfalse. BINMEfalse,

header: false

# 18 BHRE ANebula GraphBIRANEE,
batch: 256

# $8RESparkd F &,
partition: 32
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}

#
{

1

SBNH R serveti X 52,

o

# $8%ENebula Graphsh7E XHHNER LT,
name: serve
type: {

# IERERIBR, A

source: csv

# BRI SEIES ANebula Graph © CLientSXSST,
sink: client

}

# $ERECSVH-AIHDFSEE TR,
# FAXNG | SIERRE, Mhdfs://FFko
path: "hdfs://192.168.*.7:9000/data/edge_serve.csv"

# IMRCSVXHRERK, EA[_0, cl, 2, ..., ]FRRERXK, HIFFHETAREENR.

# IRV HHRSK, NEREIRNTIS,
fields: [_c2,_c3]

# $87%ENebula Graph/E X MM BT,
# fields5nebula. fieldsHIIRMEAR——FIRLo
nebula.fields: [start_year, end_year]

# EE—IERBIBSM BN RBYR.
# vertextfEXUMS LidifieldsHBE csv. fieldsHEIFARIF—B
# B#l, Nebula Graph 2.0.0{SZHFF TR EHERHIVID,
# REfERvertex.policyBREd,
source: {
field: _c0
}
target: {
field: _c1
}

# IRENDBR. BRAEREGES () .
separator: ","

# FBE—MFHERrankBIIR (FIiE) o

#ranking: _c5

# IRV HHRX, EfFheaderi®BEtrue,
# INRCSVXHRERXK, 1EiFheaderigiBHfalse. BRINMEDfalse,

header: false

# IEELEHRE ANebula GraphHIRAILEE,
batch: 256

# $EESpark F &,
partition: 32

# MRFBEAMESL, HSZFIENEEH1TRI

}

1% 4 : [INEBULA GRAPHS A IR

BT @ AR C SV S AFINebula GraphHt, X TZEIWBMA, EZISA

S{SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange <nebula-exchange-2.0.0.jar_path> -c <csv_application.conf_path>

,0

JARTHMRRECTT ¢ BATH F8E Mmaven /F T &,

Nl

Note

A
HE

A
™

5

e

11.4.1 SACSVZH¥5diE

S{SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange /root/nebula-spark-utils/nebula-exchange/target/nebula-exchange-2.0.0.jar -c /root/nebula-

spark-

SEAT LR R B S H 43R batchSuccess. <tag_name/edge_name> , HHIARIIHYECER, BI4NMI40 batchSuccess. follow: 300 o

$E5:

&R fENebula Graph% ¥ (ffl4lNebula Graph Studio) HHUTERIER, WINSIEEARCS A, Hla

utils/nebula-exchange/target/classes/csv_application.conf

(RT3E) BRIESHE

GO FROM "player100" OVER follow;
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11.4.1 S ACSVX {54

S ET DU F 674y SHow STATS EEHE ST HEE,
$6: (i1F) ENEBULA GRAPHHEREFS|

SARIES, #EAILfENebula GraphtPEFAIEIFRFERG. HEES WK 14,

G ¥ May 13, 2021
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11.4.2 S AISONSH R

A=A BI BB ARl F Exchange R i fEHDFS _RJSON S £dE & ANebula Graph,

BuEsE

A3zPlbasketballplayerfdE L i, o ~EEIRMT

* player
{"id":"player100"," ,"name":"Tim Duncan"}
{"id":"player101"," "name":"Tony Parker"}
{"id":"player102"," name":"LaMarcus Aldridge"}
{"id":"player103"," ,"name": "Rudy Gay"}

{"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"}

IRACE
ASORBIEMacOS ToE, LUT R X AVHRERLEER

o WEPERIAS -
* CPU : 1.7 GHz Quad-Core Intel Core i7
* N7£ : 16 GB

* Spark : 2.3.0, PR
* Hadoop : 2.9.2, thnfiz(iEE

* Nebula Graph : 2.0.0, {#fHDocker Compose#i#,
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ARSI
THa S AR 20, EHEALITEER

* B Nebula GraphHHFEEAITER -
* GraphfRgHIMetafR 55 RIIPHERISH .,
* #Nebula GraphGAXBRIY P &A1 6,

* C&%mi¥Exchange, HIHIES U IEExchange, A/RFIFF#HExchange 2.0,
* BE4% % Spark,
* Tf#Nebula Graphd @& SchemalIf5 &, THEREAARTINAIR, B,

* BALHIIFIEHadoopliRS5,

BES R
3518 1 : ZENEBULA GRAPHHBJSCHEMA
ISR, LT B ENebula GraphH f/#Schema :

1. #f5iASchema®=%, Nebula GraphH'#ySchema% 4 F £,

BHh ey JR@

% (Tag) player name string, age int

FR% (Tag) team name string

3267 (Edge Type) follow degree int

shZA! (Edge Type) serve start_year int, end_year int

2. ffifiNebula Consolefl|/i—/ & ZZ[fbasketballplayer, #fl%#—/Schema, 4l Ffix,

# BZEZE(E

nebula> CREATE SPACE basketballplayer \
(partition_num = 10, \
replica_factor = 1, \
vid_type = FIXED_STRING(30));

## IR EZREbasketbal Lplayer
nebula> USE basketballplayer;

## BIEAREplayer
nebula> CREATE TAG player(name string, age int);

## BIEATE team
nebula> CREATE TAG team(name string);

# BUERBSER fol Low
nebula> CREATE EDGE follow(degree int);

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

WAL, ES WA,
HIE 2 SMRISONX
FIALLTER
1. ALBEJSONSZ LA /2 Schemaly 25K,
2. JSON R FRETEHDES Y, Jf CARECF iR 1%

LI 3. (EeRECE

11.4.2 §AJSON 4R

“mPEExchange/5, £l target/classes/application.conf SXAFIZE]SONBHEIFAH X MWELE, EARGIF, FHIFISCHES json_application.conf o 1™

PIC T I AT R 17 5 AL 105
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{

# SparkiE X FE2E
spark: {
app: {

}

name: Nebula Exchange 2.0

driver: {

}

cores: 1
maxResultSize: 16

executor: {

}

memory:1G

cores {

}
}

max: 16

# Nebula Grapht8 XECE
nebula: {
address:{

}

# $EFEGraphBRSFIFTEMetalRS BITPIALANE .

# MRAZHRSHR, WUZEAEGES () DR
# #&30: "ipl:port","ip2:port","ip3:port"
graph:["127.0.0.1:9669"]

meta:["127.0.0.1:9559"]

# $5EHENebula GraphBEAXREIEF % FIHED.
user: root
pswd: nebula

# IEEEZE R
space: basketballplayer
connection {

}

timeout: 3000
retry: 3

execution {

}

retry: 3

error: {

}

max: 32
output: /tmp/errors

rate: {

}
}

Limit: 1024
timeout: 1000

# RES
tags: [

#
{

}

RiBIRED layeri X 158

# $87ENebula GraphdhiE X HITE BT,
name: player
type: {

# IEEBIER, ERJISON,

source: json

# BRI SEIES ANebula Graph : CLient=XSST,
sink: client

}

# E7E JSONSZ {4 BYHDFSER 1R,
# 5| SHERETE, Llhdfs://Fko
path: "hdfs://192.168.*.7:9000/data/vertex_player.json"

# 7EfieldsEIEEISONSI - Rkey &, HxtRfvalueR{EHANebula GraphrisE B EMEIRTR.

# MRBEEESNME, AECGES () B
fields: [age,name]

# $87%ENebula Graph/E X B M RTT.
# fields5nebula. fieldsHIIRRE4A——FR,
nebula.fields: [age, name]

# FEE—NHERVIDER,
# vertexH{EMI S JSONX {4 HREYFERIRIF—Blo
# B#l, Nebula Graph 2.0.01XSZ#F 1T R BEAEAHIVID,
# FEfERvertex.policyBRst,
vertex: {
field:id
}

# IEEEHRE ANebula GraphHIRASEE,
batch: 256

# ¥ETESparky K&,
partition: 32

# BB teantl X 58,
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11.4.2 § AJSONZf#dE

{
# $5ENebula GrapheiiE X HIHREE %R
name: team
type: {
# IEEBIBR, ERAISON,

source: json

# BENAF SEIES ANebula Graph : CLient=XSST,
sink: client

}

# $ETE JSONSZ - BYHDFSEE 1R,
# PG| SIEEREE, Mhdfs://FFk.
path: "hdfs://192.168.*.*:9000/data/vertex_team. json"

# TEfieldsEIEEISONSI - key2#F, HxtfHvalueR{EHNebula GraphrisE B HEMBURR.
# MRFEEEZNME, ARXES () BHF.
fields: [name]

# $87ENebula GraphsR7E X BB M B,
# fields5nebula. fieldsHIIRRE A ——FRL,
nebula.fields: [name]

# HEE—DFIEAVIDETR,
# vertexfIEMUFS JSONX B F BHRIF—o
# B#l, Nebula Graph 2.0.0{XSZ T B EHAEAHIVID,
# REfERvertex.policyBst,
vertex: {
field:id
}

# 15EBHRE ANebula GraphBIRASEE,
batch: 256

# $ERESpark I A&,
partition: 32

# MRFEIMNELS S, FEZIENEREHTR,
]
# 26358
edges: [
# BN fol LowiB X fE 2.
{
# $87ENebula GraphdRfE X HIIHZERIZ T,
name: follow
type: {
# EREHBIER, EMJISON,

source: json

# EEMAF S ERIES ANebula Graph : Clients%SST,
sink: client

}

# $ERE JSONSZ A BIHDFSER 1R,
# FAXNG | SERRE, Lhdfs://FFk.
path: "hdfs://192.168.*.*:9000/data/edge_follow. json"

# 1EfieldsEIB8EISONSIHHHkey 2 h, H3tfzAIvalue={EFINebula GraphsrigEBMRIEIETR.
# MEFEEESME, ARGES () B
fields: [degree]

# $5%ENebula GraphsRE X BB M FF.
# fieldsSnebula. fieldsHIRRE A ——F Ko
nebula.fields: [degree]

# BE—MIHERERSMBNRER.
# vertexBIEAMS JSONS A F BRI —H.
# B#l, Nebula Graph 2.0.01X SRR BRI,
# REfERvertex.policyBst,
source: {
field: src
}
target: {
field: dst
}

# FBE—MFERrankBIR (FIE) o

#ranking: rank

# IEELEHRE ANebula GraphHIRAILEE,
batch: 256

# $EESpark F &,
partition: 32
}

# RENAR servelf X E 8.
{
# $8%ENebula Graphsh7E XHAER LT,

name: serve
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11.4.2 § AJSONZf#dE

type: {
# FEREHBIER, ERJISON,

source: json

# EEMAF S EIES ANebula Graph : Clients%SST,
sink: client
}
# $ETE JSONSZ {4 HIHDFSER#E o
# FAXNG|SERREE, Lhdfs://FFk.
path: "hdfs://192.168.*.*:9000/data/edge_serve. json"
# 1EfieldsEI8EISONSIfHRkey 2 #h, H3tfAIvalue={EFINebula GraphsrigE B MRIEIETR.
# MEFEEESME, ARGES () BH.
fields: [start_year,end_year
# $5%ENebula GraphsE X BB M BT,
# fields5nebula. fieldsHIIRMEHAA——IIRLo
nebula.fields: [start_year, end_year]
# BE—MIHERERSMNBNR8R.
# vertexBIEAIS JSONS I A9 F BRI —H.
# B#l, Nebula Graph 2.0.01X SRR REELAEAIVID,
# REfERvertex.policyBst,

source: {
field: src

}

target: {
field: dst

}

# FBE—MFHERrankBIIR (FIiE) o

#ranking: _c5

# 15EBHRE ANebula GraphBIRADEE,
batch: 256

# $ERESpark I A&,
partition: 32

]
# MRFBEAMESL, FSEFENEREH#ITRI.
}

1% 4 : [AINEBULA GRAPHS AR

SBITHIT @R SONSLHFEHE S A ZINebula GraphH., X FSENVB, BT AT TS,

S{SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange <nebula-exchange-2.0.0.jar_path> -c <json_application.conf_path>

/" Note

JAREAMFIRIT K © A1T4i1%8#E Mmaven G/ T,

NS

S{SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange /root/nebula-spark-utils/nebula-exchange/target/nebula-exchange-2.0.0.jar
spark-utils/nebula-exchange/target/classes/json_application.conf

0] DUIER A2 B AR I3 batchSuccess . <tag_name/edge_name> , HHIABRINIVECER, BIANHIAT batchSuccess. follow: 300 ,
S5 (FE) EIERE
1A LIfFNebula Graph% P (fl4INebula Graph Studio) H#UTEIIES), HIASIEEEE S A, Hl40
GO FROM "player100" OVER follow;
&AL T LUE B a4y SHow STATS BB SR,
$®6: (1%) FEINEBULA GRAPHHERHS

SARHEGE, ErLI{ENebula GraphH e # QI F RG], HEIES IR 114,

-c /root/nebula-
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RJGEH: May 13, 2021
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11.4.3 F AORCfH#dE

11.4.3 S AORCX ¥R
ARSLLL— R BERR AN 3 F Exchange 7 HDFS _EYORC XS ANebula Graph,

WA FE M Nebula Graph$ AAMORC Y, 15 WNebula Importer,

BiEsE

A Mbasketballplayerfdz e A,

RECE
ASORBIFEMacOS T5epk, LU R KIS E SR

o TERIAS -
* CPU : 1.7 GHz Quad-Core Intel Core i7
* N%: 16 GB

* Spark : 2.4.7 HAR
* Hadoop : 2.9.2 thfiiie

* Nebula Graph : 2.0.0, ffifiDocker Composefii&.

AR
TGS AR 20, EREEFWAITEER

* BAZEE Nebula GraphH B TER :
* GraphflkZHMetaR55HIRITP LIRS .,
* #fiNebula GraphGAXBRIYH 7 & F125 65,

° C&4FExchange, HHIEZS N 4i¥Exchange, AR FExchange 2.0,
* D&% Spark,
* 7f#Nebula Graph# 8l Schemal(E R, TIERSREIREINLFE, BIES,

* BE4L I EHadooplR%s.
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https://docs-cdn.nebula-graph.com.cn/dataset/dataset.zip

11.4.3 S AORCH#dE

BRMESR

1% 1 : fENEBULA GRAPHHIEJESCHEMA
IHTORCAIEDE, LT ENebula GraphH'@ll/#Schema :

1. #f5IASchema®#, Nebula Graph™d#JSchemaZ £ T £,

P S R JE T

Fr% (Tag) player name string, age int

¥r% (Tag) team name string

267 (Edge Type) follow degree int

2R (Edge Type) serve start_year int, end_year int

2. ffifiNebula Consolefili#—/ & Z/basketballplayer, {fl%#—/{Schema, 1 Ffi/x,

# BUEREZE

nebula> CREATE SPACE basketballplayer \
(partition_num = 10, \
replica_factor = 1, \
vid_type = FIXED_STRING(30));

# %REZ Ebasketbal Lplayer
nebula> USE basketballplayer

# BUERATEp layer
nebula> CREATE TAG player(name string, age int);

# BUEATE team
nebula> CREATE TAG team(name string);

## BIEBZEE fol Low
nebula> CREATE EDGE follow(degree int);

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

HEER, HSWPEITA,
S 2 : IPORCX
AL TER -

1. bFEORCHF LA B Schema Y E K,
2. ORCXHAFFEEHDESH, I EIRBCHEE B,

B 3 (EHEEX

Ywi¥Exchangef5, £l target/classes/application.conf XA EORCEHEIFIE X IVELE, HEARAEIF, ZHl0I %N orc_application.conf o 5 TMAL
BT A 158 B 17 25 UL 1 10

{
# SparktE XEC@
spark: {
app: {
name: Nebula Exchange 2.0
}
driver: {
cores: 1
maxResultSize: 16
}
executor: {
memory:16

}

cores {
max: 16
}
}

# Nebula Graph#8 X 2@
nebula: {
address: {
# $BEGraphBRSMAT G NetalRSSBIIPIHALANE O,
# MRELERSR, WUZERAERGES () DR
# #&30: "ipl:port","ip2:port","ip3:port"
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11.4.3 F AORCfH#dE

graph:["127.0.0.1:9669"]
meta:["127.0.0.1:9559"]
}

# $8E#BNebula GraphEAXPRAI A F BFED.
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
}
}

# ShIB
tags: [
# IRBITZplayeril X 58,
{
# $87%ENebula Graph™E X HIHRER T,
name: player
type: {
# IEERIBR, ERHRC
source: orc

# IEEMAF R EKIES ANebula Graph : ClientsgSSTo
sink: client

}

# $EREORC +BIHDFSEE 12,
# FNG | SERERE, hdfs://Fk.
path: "hdfs://192.168.*.*:9000/data/vertex_player.orc"

# TEfieldsEIEFEORCfFRkey &, HxtRAvalueR{EHNebula GraphehisE B EMEIRTR.
# MRBEEEZNME, ARXES () BH.
fields: [age,name]

# #5ENebula GraphmR7E XHIE M2 .
# fields5nebula. fieldsHIIRREAR——IRLo
nebula.fields: [age, name]

# FBE—MIHERVIDEYR.
# vertex M EMSMEGORCIHHIIFERIRIF—E.
# B#i, Nebula Graph 2.0.0{RZHFRT R EKAERAIVID,
# FEfERvertex.policyiRst,
vertex: {
field:id
}

# 18EBHRE ANebula GraphBIRA SRR,
batch: 256

# $8RESparkd F &,
partition: 32

}

# IR BEIRE teantl X 15 8
{
# $EENebula GraphmRE X IR £ o
name: team
type: {
# IEEBIBR, FEFORC

source: orc

# EEMAF S EIES ANebula Graph : Client5%SST,
sink: client

}

# $EREORCIZ4BIHDFSEE 1%,
# FAXNG|ISERRE, Lhdfs://FFk.
path: "hdfs://192.168.*.*:9000/data/vertex_team.orc"

# 7EfieldsEIBEORCI - Pkey 2 #F, ExtfAIvaluexfENebula GraphmisE B MAIEIER.
# MEFREEESME, ARGES () BH.

fields: [name]

# $5%ENebula GraphsE X BB TT.

# fields5nebula. fieldsHIIRMEHAA——IIRLo

nebula.fields: [name]

# HBE—NFIEAVIDETR,
# vertex W EMS MG ORCIHHIIFERIFIF—.

-351/408 - 2021 Vesoft Inc.



1

# B#i, Nebula Graph 2.0.0{SZHFF T B EHARHIVID,
# REfERvertex.policyBREd,
vertex: {
field:id
}

# IEEREHRE ANebula GraphHIRA S E,
batch: 256

# $EESpark F &,
partition: 32

# MRFBEAMEZ R, HSZFENEEH#TR

# RIBih
edges: [

# IREDAE fol LowiB X ER0
{
# $87%ENebula GraphP7E XHAER LT,
name: follow
type: {
# IERIER, EMARC

source: orc

# BEWAF SEIES ANebula Graph : CLient=kSST,
sink: client

}

# $EREORCIZ4AIHDFSEE 1R,
# PG| SIEERE, Mhdfs://FFk.
path: "hdfs://192.168.*.*:9000/data/edge_follow.orc"

# 1EfieldsEIE8EORC M hkey & FF, HXtRAIvaluexfENebula GraphmisiE B M AVEIETR.

# MRFEEESME, BRES () B
fields: [degree]

# $87%ENebula GraphsEXHEM T,
# fields5nebula. fieldsHIIRRFHA——FRL,
nebula.fields: [degree]

# EE— M IERERSMB N RBR.
# vertext{EHI5ORC {4 HHIFERIRIF—Blo
# E#i, Nebula Graph 2.0.0{RZHFFRT B HEHIEAHIVID,
# REfERvertex.policyist,
source: {
field: src
}
target: {
field: dst
}

# HEE—DFIEArankaViR (FIiE) o
#ranking: rank

# IEEEHRE ANebula GraphIRAILEE,
batch: 256

# $8RESparky F &2,

partition: 32
}
# BB NS servetB X 58,
{
# $87%ENebula GraphRiE XHBNEE LR,
name: serve
type: {
# IRERIBR, ERHRC
source: orc
# IEENAF R KIES ANebula Graph : ClientsgSSTe
sink: client
}

# $ETEORCIC A HIHDFSER R,
# FXNG | SERRE, hdfs://FFk.
path: "hdfs://192.168.*.*:9000/data/edge_serve.orc"

# TEfieldsEIEFEORCfFhkey %, HxtRHvalueR{EHNebula GraphhisE B EMEIETR.

# MRBEEEZNME, ARXES () BH.
fields: [start_year,end_year]

# #5ENebula GraphmR7E XHIE M2 .
# fields5nebula. fieldsHIIRREAA——IRLo
nebula.fields: [start_year, end_year]

# BE—MIHERERSM BN RR.

# vertex W EMSMGORCIHHRIIFERIRIF—E.

# B#i, Nebula Graph 2.0.0{XZHFFRT R EHKAERAVID,
# FEfERvertex.policyiRst,

source: {
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11.4.3 F AORCfH#dE

field: src
}
target: {
field: dst
}

# FE—FIERrankBIR (FIE) o
#ranking: _c5

# IEEREHRE ANebula GraphHIRAILEE.
batch: 256

# $EESparky F &,
partition: 32

]
# MRFBEAMESY, HSEFIENEEH TR
}

%% 4 : FINEBULA GRAPHS AR

BITAN T A A RFORC Ui 5 AZINebula Graphi, % TSN, HS WS Adm 52,

S{SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange <nebula-exchange-2.0.0.jar_path> -c <orc_application.conf_path>

/" Note

JARTHMRRECTT @ BATH F8E Mmaven 0 /F T &,

R

${SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange /root/nebula-spark-utils/nebula-exchange/target/nebula-exchange-2.0.0.jar
spark-utils/nebula-exchange/target/classes/orc_application.conf

SEA] LUE IR B S H 3R batchSuccess. <tag_name/edge_name> , HHIARIIHYECER, BI4NMIAN batchSuccess. follow: 300 o
S|5: (AIE) WIEBUE

&R LItENebula Graph& /¥ (fl4INebula Graph Studio) FFHUfTE MBS, HAEIEZGES A, #ilal :

GO FROM "player100" OVER follow;
S AT LU F @74y SHow STATS EBE ST HEE,
$I6: (i1F) {ENEBULA GRAPHHEREFS|

SARIRG, &ATLi{ENebula Graph P ECRTAIEH EERG . WHIHIES RS |14,

-c /root/nebula-

FUEEHT: May 13, 2021
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11.4.4 5 AParquet {4

11.4.4 S AParquetSX 4 #3E
ARSCLL— BB AN F Exchange fHFiEEHDFS L Parquet X 4445 5 ANebula Graph,

WIFAEZE M Nebula Graph $ AAMIParquet >, %% Nebula Importer,

BiEsE

A Mbasketballplayerfdz e A,

RECE
ASORBIFEMacOS T5epk, LU R KIS E SR

o TERIAS -
* CPU : 1.7 GHz Quad-Core Intel Core i7
* N%: 16 GB

* Spark : 2.4.7 HAR
* Hadoop : 2.9.2 thfiiie

* Nebula Graph : 2.0.0, ffifiDocker Composefii&.

AR
TGS AR 20, EREEFWAITEER

* BAZEE Nebula GraphH B TER :
* GraphflkZHMetaR55HIRITP LIRS .,
* #fiNebula GraphGAXBRIYH 7 & F125 65,

° C&4FExchange, HHIEZS N 4i¥Exchange, AR FExchange 2.0,
* D&% Spark,
* 7f#Nebula Graph# 8l Schemal(E R, TIERSREIREINLFE, BIES,

* BE4L I EHadooplR%s.
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11.4.4 § AParquet 4

BRMESR

1% 1 : fENEBULA GRAPHHIEJESCHEMA
SirParquet XX HFHIVEIE, 2L T B {ENebula GraphHll#Schema :

1. #f5IASchema®#, Nebula Graph™d#JSchemaZ £ T £,

P S R JE T

Fr% (Tag) player name string, age int

¥r% (Tag) team name string

267 (Edge Type) follow degree int

2R (Edge Type) serve start_year int, end_year int

2. ffifiNebula Consolefili#—/ & Z/basketballplayer, {fl%#—/{Schema, 1 Ffi/x,

# BUEREZE

nebula> CREATE SPACE basketballplayer \
(partition_num = 10, \
replica_factor = 1, \
vid_type = FIXED_STRING(30));

# %REZ Ebasketbal Lplayer
nebula> USE basketballplayer

# BUERATEp layer
nebula> CREATE TAG player(name string, age int);

# BUEATE team
nebula> CREATE TAG team(name string);

## BIEBZEE fol Low
nebula> CREATE EDGE follow(degree int);

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

HEER, HSWPEITA,
S 2 | SMIEPARQUETX ¥
AL TER -

1. ib#Parquet - LA# e Schemaly 2K,
2. Parquet X FiE(EHDESH, HERBCIFAIERR 2,

B 3 (EHEEX

Ywi¥Exchangefs, £l target/classes/application.conf SXAFI%EParquetEdEIRIH X RLE, fEAREIH, ZHIFScrE4h
parquet_application.conf o £ /PECEIHYIFEA 15 BT 2 ULEC E i A,

{
# SparktE XEC@
spark: {
app: {
name: Nebula Exchange 2.0
}
driver: {
cores: 1
maxResultSize: 16
}
executor: {
memory:16

}

cores {
max: 16
}
}

# Nebula Graph#8 X 2@
nebula: {
address: {
# $BEGraphBRSMAT G NetalRSSBIIPIHALANE O,
# MRELERSR, WUZERAERGES () DR
# #&30: "ipl:port","ip2:port","ip3:port"
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graph:["127.0.0.1:9669"]
meta:["127.0.0.1:9559"]
}

# $8E#BNebula GraphEAXPRAI A F BFED.
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
}
}

# ShIB
tags: [
# IRBITZplayeril X 58,
{
# $87%ENebula Graph™E X HIHRER T,
name: player
type: {
# IRERIER, EMParquet,
source: parquet

# IEEMAF R EKIES ANebula Graph : ClientsgSSTo
sink: client

}

# $ETEParquet XX fFHIHDFSER R,
# FNG | SERERE, hdfs://Fk.
path: "hdfs://192.168.*.*9000/data/vertex_player.parquet"

# 1EfieldsEgEParquet X fFhkey i, HitiHvalueR{EAINebula GraphmiE7E B MERIBIER,
# MRBEEEZNME, ARXES () BH.
fields: [age,name]

# #5ENebula GraphmR7E XHIE M2 .
# fields5nebula. fieldsHIIRREAR——IRLo
nebula.fields: [age, name]

# FBE—MIHERVIDEYR.
# vertexHEXMESParquet AR FERRIF—H
# B#i, Nebula Graph 2.0.0{RZHFRT R EKAERAIVID,
# FEfERvertex.policyiRst,
vertex: {
field:id
}

# 18EBHRE ANebula GraphBIRA SRR,
batch: 256

# $8RESparkd F &,
partition: 32

}

# IR BEIRE teantl X 15 8
{
# $EENebula GraphmRE X IR £ o
name: team
type: {
# IEEHIER, fEMParquet.
source: parquet

# EEMAF S EIES ANebula Graph : Client5%SST,
sink: client

}

# $8REParquet X {HFAIHDFSERR,
# FAXNG|ISERRE, Lhdfs://FFk.
path: "hdfs://192.168.*.*:9000/data/vertex_team.parquet"

# 7EfieldsEI8TEParquet X Fkey#h, EIFAIvaluexfE/INebula GraphshIETE R IERIEIER,
# MEFREEESME, ARGES () BH.

fields: [name]

# $5%ENebula GraphsE X BB TT.

# fields5nebula. fieldsHIIRMEHAA——IIRLo

nebula.fields: [name]

# FBE—MHHERVIDEIR,
# vertexHy{ESIS Parquet STFFEFERFF—o
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# B#i, Nebula Graph 2.0.0{SZHFF T B EHARHIVID,
# REfERvertex.policyBREd,
vertex: {
field:id
}

# IEEREHRE ANebula GraphHIRA S E,
batch: 256

# $EESpark F &,
partition: 32

# MRFBEAMEZ R, HSZFENEEH#TR

# RIBih
edges: [

# IREDAE fol LowiB X ER0
{
# $87%ENebula GraphP7E XHAER LT,
name: follow
type: {
# IBELIER, EMParquet,
source: parquet

# BEWAF SEIES ANebula Graph : CLient=kSST,
sink: client

}

# fEREParquetSX{FAIHDFSERTR,
# PG| SIEERE, Mhdfs://FFk.
path: "hdfs://192.168.*.*:9000/data/edge_follow.parquet"

# 1EfieldsBIgEParquet X fhkey i, H3dfHvalueR{E/INebula GraphmiEEBMAIBIER.

# MRFEEESME, BRES () B
fields: [degree]

# $87%ENebula GraphsEXHEM T,
# fields5nebula. fieldsHIIRRFHA——FRL,
nebula.fields: [degree]

# EE— M IERERSMB N RBR.
# vertexB9EL TS Parquet LR F B R —5o
# E#i, Nebula Graph 2.0.0{RZHFFRT B HEHIEAHIVID,
# REfERvertex.policyist,
source: {
field: src
}
target: {
field: dst
}

# HEE—DFIEArankaViR (FIiE) o
#ranking: rank

# IEEEHRE ANebula GraphIRAILEE,
batch: 256

# $8RESparky F &2,

partition: 32
}
# BB NS servetB X 58,
{
# $87%ENebula GraphRiE XHBNEE LR,
name: serve
type: {
# IBELIER, EAParquet,
source: parquet
# IEENAF R KIES ANebula Graph : ClientsgSSTe
sink: client
}

# $BIEParquet ST{HIHDFSERR,
# FXNG | SERRE, hdfs://FFk.
path: "hdfs://192.168.*.*:9000/data/edge_serve.parquet"

# 1EfieldsEgEParquet X hkey i, HitHvalueR{E/INebula GraphmiE7E B MERIBIER,

# MRBEEEZNME, ARXES () BH.
fields: [start_year,end_year]

# #5ENebula GraphmR7E XHIE M2 .
# fields5nebula. fieldsHIIRREAA——IRLo
nebula.fields: [start_year, end_year]

# BE—MIHERERSM BN RR.

# vertexHEXSMSParquet ARV FERRIF—H

# B#i, Nebula Graph 2.0.0{XZHFFRT R EHKAERAVID,
# FEfERvertex.policyiRst,

source: {
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field: src
}
target: {
field: dst
}

# FE—FIERrankBIR (FIE) o
#ranking: _c5

# IEEREHRE ANebula GraphHIRAILEE.
batch: 256

# $EESparky F &,
partition: 32

]
# MRFBEAMESY, HSEFIENEEH TR
}

%% 4 : FINEBULA GRAPHS AR

BATAN N a4 R Parquet X8R S A FINebula Grapht, X FSEWUH, HSLS AT,

S{SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange <nebula-exchange-2.0.0.jar_path> -c <parquet_application.conf_path>

/" Note

JARTHMRRECTT @ BATH F8E Mmaven 0 /F T &,

R

${SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange /root/nebula-spark-utils/nebula-exchange/target/nebula-exchange-2.0.0.jar
spark-utils/nebula-exchange/target/classes/parquet_application.conf

SEA] LUE IR B S H 3R batchSuccess. <tag_name/edge_name> , HHIARIIHYECER, BI4NMIAN batchSuccess. follow: 300 o
S|5: (AIE) WIEBUE

&R LItENebula Graph& /¥ (fl4INebula Graph Studio) FFHUfTE MBS, HAEIEZGES A, #ilal :

GO FROM "player100" OVER follow;
S AT LU F @74y SHow STATS EBE ST HEE,
$I6: (i1F) {ENEBULA GRAPHHEREFS|

SARIRG, &ATLi{ENebula Graph P ECRTAIEH EERG . WHIHIES RS |14,

-c /root/nebula-

FUEEHT: May 13, 2021
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11.4.5 S AHBase#iE

A= BRI R FH Exchange £ fiffE HBase FAY%#E S ANebula Graph,

HiRE
AL basketballplayer 8 A,

TEAREI, ZHIEEC ST AHBaseH, Llplayer . team. follow 1 serve PUNRIFAE 1 ATE MABAER, LUN NENERIEE DI,

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
IRECE

ASORBIEMacOS FFEmk, LUT MK W SELEE S

o THERIAS
* CPU : 1.7 GHz Quad-Core Intel Core i7
* N7 1 16 GB

* Spark : 2.4.7, AR
* Hadoop : 2.9.2, thafizliE
* HBase : 2.2.7

* Nebula Graph : 2.0.0, f#ifiDocker Composefii#.
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ARSI
THa S AR 20, EHEALITEER

* B Nebula GraphHHFEEAITER -
* GraphfRgHIMetafR 55 RIIPHERISH .,
* #Nebula GraphGAXBRIY P &A1 6,

* C&%mi¥Exchange, HIHIES U IEExchange, A/RFIFF#HExchange 2.0,

* BE4% % Spark,

* Tf#Nebula Graphd @& SchemalIf5 &, THEREAARTINAIR, B,

* BALHIIFIEHadoopliRS5,

BES R
3518 1 : ZENEBULA GRAPHHBJSCHEMA

SHEAE, %LU ENebula Graph#iE#Schema :

1. #f5iASchema®=%, Nebula GraphH'#ySchema% 4 F £,

BHh ey
% (Tag) player
7% (Tag) team
27 (Edge Type) fol low
7 (Edge Type) serve

JE Tk

name string, age int
name string

degree int

start_year int, end_year int

2. fENebula Graph/fl|#—1{ &|Z% /i basketballplayer, 0l —1Schema, I TR,

# BZEZE(E

nebula> CREATE SPACE basketballplayer \
(partition_num = 10, \
replica_factor = 1, \
vid_type = FIXED_STRING(30));

## IR EZREbasketbal Lplayer
nebula> USE basketballplayer

## BIEAREplayer
nebula> CREATE TAG player(name string, age int);

## BIEATE team
nebula> CREATE TAG team(name string);

# BUERBSER fol Low
nebula> CREATE EDGE follow(degree int);

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

WAL, ES WA,

LR 2 (EWEEXHF

11.4.5 § AHBase%j#

YmiFExchangefm, il target/classes/application.conf X% EHBase BRI X MELE, EARGIH, GHIYSCHE$44 hbase_application.conf , %

ANHCHE TR AT I 2 WAL R

{
# Sparkig X E2E
spark: {
app: {
name: Nebula Exchange 2.0
}
driver: {
cores: 1
maxResultSize: 16
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cores {
max: 16

# Nebula Graphtf X ECE
nebula: {
address: {

# LUTFfINebula GraphIGraphARS3A0MetafRSSPRTEASSHIIPHIAL Kot (o
# WNREZMAE, &30 "ipl:port","ip2:port","ip3:port"s
# FEMIEZ BIUESGES (,) B
graph:["127.0.0.1:9669"]
meta:["127.0.0.1:9559"]

}
# EEMWSHIIAEENebula GraphtERzEZe BB HIENIR,
user: root

pswd: nebula
# #EENebula GraphFHREEABUEHNEZE 2T,
space: basketballplayer
connection {
timeout: 3000
retry: 3
}
execution {
retry: 3
}
error: {
max: 32
output: /tmp/errors
}
rate: {
limit: 1024
timeout: 1000
}

}
# MBS
tags: [
# & EBIRZplayertB X158,
# MNBBER rowkeyI RBABIEIR, HEE “rowkey”, FIEAHIFEEES PR,
{
# Nebula GraphAR¥dRZAIFRZE &
name: player
type: {
# FEEBIERX MR, REHBase,
source: hbase
# BENAF SEIES ANebula Graph : CLient=XSST,
sink: client
}
host:192.168.*.*
port:2181
table:"player"
columnFami Ly:"cf"

# 1EfieldsBI5Ep layer RAMFZIRTHR, HIIMHIvalueR{E/INebula GraphIEE B,
# fieldsHnebula. fieldsBMEREMA——FRL,

# MREFBEES MBI, BERXES () BH.

fields: [age,name]

nebula.fields: [age,name]

# IEERPE—FIEIESINebula Graph sVIDHISK]
# BllrowkeyEIVIDAYSKIR, 1EEE “rowkey”s
vertex:{

field:rowkey

}

# BRXEA Nebula Graph MBRASKIER.
batch: 256

# Spark S XEE
partition: 32

}
# 8BRS teantB X 5 2.
{

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
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1

# ABH IR
edges: [
# 1§ BENAE fol LwiE X ER
{
# Nebula GraphFR3dRzAIAZERI 2 7R,
name: follow

type: {
# IREBIERX B, REHBase,
source: hbase

# 1BEINEIES ANebula GraphBIA =,
# BN SEIES ANebula Graph : CLient=XSST,
sink: client

}

host:192.168.*.*
port:2181
table:"follow"
columnFami Ly:"cf"

# 7EfieldsEIEE ol LowRPHIFZFF, HIMAIvaluexfEAINebula GraphsFiEEE 4%,
# fieldsHnebula. fieldsBMEEMA——FRL,

# MREFBEES MBI, BERXES () BH.

fields: [degree]

nebula.fields: [degree]

# 7Esource®, FfollowRAPE—FIERBHIEIEREIER. TOIERrowkey,
# TEtarget®, FfollowRPE—FNENBH BN REIER, TAIERTdst_playero
source: {
field:rowkey
}

target:{
field:dst_player
}

# BREA Nebula Graph HIRASIKIER.
batch: 256

# Spark DXEHE
partition: 32

}

# g ENAE servell X 52
{
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
}

batch: 256
partition: 32

—

1% 3 : [INEBULA GRAPHS AR

o

SBATAN T i HBase#di S A ZINebula Graph/, % S, ESILS AGHSE

S{SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange <nebula-exchange-2.0.0.jar_path> -c <hbase_application.conf_path>

/" Note

JARGAMRIRITT © A1T41%83 Mmaven G /F F#,
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ZN N

S{SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange /root/nebula-spark-utils/nebula-exchange/target/nebula-exchange-2.0.0.jar -c /root/nebula-
spark-uti Ls/nebula-exchange/target/classes/hbase_application.conf

Sa] DU IR [E1E B A 3R batchSuccess. <tag_name/edge_name> , HHIASKIIAVECE ., BIANIAN batchSuccess. follow: 300 o
F 4 (Fi%) WIEHRIE
f&Ba]LIfENebula Graph%& i (fil#INebula Graph Studio) FH#fT&MIER], HINSIERBESF A, B4 :

GO FROM "player100" OVER follow;
st ] LU F 64y SHoW STATS BB G HH %R,
$|5: (I1F) fENEBULA GRAPHHEREFS|

SARIES, #&ALifENebula GraphtPEFAIEIFREHERG. HIEHS WK 14,

RIGHEH: May 13, 2021
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11.4.6 S AMySQLEUHE

AL — DR B RRAIAT {5 FH Exchange 7 My SQL LY %48 T ANebula Graph,

HiRE
AL basketballplayer 8 A,

FEATRGIH, ZEBIEECETFEAMYSQLH N basketbal L IVEIEZEH, Llplayer . team. follow fl serve PANRIFME THTH mALANGER, T A&
DRIVLER,

mysql> desc player;
+

Srocommmscoct inssccoososas dfroccceo drmmeec oo drommmmao +
| Field | Type | Null | Key | Default | Extra |

e ——— T e i —— [ — I +

| playerid | varchar(30) | YES | | NoLL | |

| age | int | YES | | NULL | |

| name | varchar(30) | YES | | NULL | |

S —— - e i —— R — I +
mysql> desc team;

= S—— p—— i —— S N S +

| Field | Type | Null | Key | Default | Extra |
frommoosoo docsossoeconso S S e — drmmoooao +

| teamid | varchar(30) | YES | | NULL | |

| name | varchar(30) | YES | | NULL |

CH— - ——— e S — I +
mysql> desc follow;

| S — S —— | —— | | S— | S— +
| Field | Type | Null | Key | Default | Extra |
S doccossoocooso S R T — rmmoooao +
| src_player | varchar(30) | VES | | NULL | |
| dst_player | varchar(30) | VES | | NULL | |
| degree | int | YES | | NOLL | |
S doccossoocooso S R T — rmmoooao +
mysql> desc serve;

T T e E—— [ — S +
| Field | Type | Null | Key | Default | Extra |
B dmcoossoscooeo Fommmem o o= frmmmnmao +
| playerid | varchar(30) | VES | | NULL | |
| teamid | varchar(30) | YES | | NOLL | |
| start_year | int | YES | | NoLL | |
| end_year | int | YES | | NULL | |
| S — S —— | —— | | S— | S— +

MRAE
ASORBIEMacOS T 72, LU MR X IIMERERE |

o TERIAS -
* CPU : 1.7 GHz Quad-Core Intel Core i7
* N1¥ : 16 GB

* Spark : 2.4.7, HAHLIR
* Hadoop : 2.9.2, thofilie
* MySQL : 8.0.23

* Nebula Graph : 2.0.0, {#ffHDocker Compose#i&,
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ARSI
THa S AR 20, EHEALITEER

* B Nebula GraphHHFEEAITER -
* GraphfRgHIMetafR 55 RIIPHERISH .,
* #Nebula GraphGAXBRIY P &A1 6,

* C&%mi¥Exchange, HIHIES U IEExchange, A/RFIFF#HExchange 2.0,

* BE4% % Spark,

* Tf#Nebula Graphd @& SchemalIf5 &, THEREAARTINAIR, B,

* BALHIIFIEHadoopliRS5,

BES R
3518 1 : ZENEBULA GRAPHHBJSCHEMA

SHEAE, %LU ENebula Graph#iE#Schema :

1. #f5iASchema®=%, Nebula GraphH'#ySchema% 4 F £,

BHh ey
% (Tag) player
7% (Tag) team
27 (Edge Type) fol low
7 (Edge Type) serve

JE Tk

name string, age int
name string

degree int

start_year int, end_year int

2. fENebula Graph/fl|#—1{ &|Z% /i basketballplayer, 0l —1Schema, I TR,

# BZEZE(E

nebula> CREATE SPACE basketballplayer \
(partition_num = 10, \
replica_factor = 1, \
vid_type = FIXED_STRING(30));

## IR EZREbasketbal Lplayer
nebula> USE basketballplayer

## BIEAREplayer
nebula> CREATE TAG player(name string, age int);

## BIEATE team
nebula> CREATE TAG team(name string);

# BUERBSER fol Low
nebula> CREATE EDGE follow(degree int);

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

WAL, ES WA,

LR 2 (EWEEXHF

11.4.6 S AMySQLAIE

Ymi¥Exchangefi, & il target/classes/application.conf X% E My SQLAWEIEAH X WELE, TEAREIF, & KIS tE4 0 mysql_application.conf o

A ECE T AN I 2 UL E

{
# Sparkig X E2E
spark: {
app: {
name: Nebula Exchange 2.0
}
driver: {
cores: 1
maxResultSize: 16
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cores {
max: 16
}
}

# Nebula Graph#f X ECE
nebula: {
address: {
# LUTFJ9Nebula Graph#yGraphfRss#iMetalRSSAR7EM2RHIIPHEAER 3R 0
# MNREZMAE, &30A "ipl:port","ip2:port","ip3:port”s
# FEMIEZ BIUESGES (,) B
graph:["127.0.0.1:9669"]
meta:["127.0.0.1:9559"]

}
# HEMKSHUFAENebula GraphiBfzE ZEEH B EIBIR.
user: root

pswd: nebula
# #EENebula GraphfPHREE ASUEHNEZR 8.
space: basketballplayer
connection {
timeout: 3000
retry: 3
}
execution {
retry: 3
}
error: {
max: 32
output: /tmp/errors
}
rate: {
Limit: 1024
timeout: 1000
}
}
# SIES
tags: [
# REBIRZplayert X 58,
{
# Nebula GraphmR¥d RZAIARZE &,
name: player
type: {
# IEEBIERXMAE, REAMYSQL
source: mysql
# FEENANF R EKIES ANebula Graph : ClientsgSSTo
sink: client

}

host:192.168.*.*

port:3306

database: "basketball"

table:"player"

user:"test"

password: "123456"

sentence:"select playerid, age, name from basketball.player order by playerid;"

# 1EfieldsEH5Ep layerRAMFIRHR, HIdWHIvalueR{EAINebula GraphmiEE B,
# fieldsHnebula.fieldsBHIERE XA ——IRLo

# MRBEEEZNIRI, BRES () BH.

fields: [age,name]

nebula.fields: [age,name]

# FEERPE—FIIEAINebula Graphd RVIDHIRR.
# vertex. fieldBYELAS Likfie ldsH TR RIF—E.
vertex: {
field:playerid
}

# BREA Nebula Graph HIRASIKIER.
batch: 256

# Spark DXEHE
partition: 32

}
# 1gBIRS teantB X 5 2.
{

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 basketball.team order by teamid;"

fields: [name]

nebula.fields: [name]
vertex: {
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field: teamid
}
batch: 256
partition: 32
}

1

# SIEHEIE
edges: [
# IRBEHAE fol LwiE X ER
{
# Nebula GraphAR¥dRZAIAZERY 2 FR,
name: follow

type: {
# FEEBIRFX B, REAMYSQL.

source: mysql

# 1BEINEIES ANebula GraphBIA,
# EEMAF S EIES ANebula Graph : Clients%SST,
sink: client

}

host:192.168.*.*

port:3306

database:"basketball"

table:"follow"

user:"test"

password: "123456"

sentence:"select src_player,dst_player,degree from basketball.follow order by src_player;"

# 1EfieldsEI8%Efo L LowRFHIFIBH, HIFRHIvalueR{ESNebula GraphsFisE B %o
# fields#nebula.fields BHIERE AR ——IIRL.

# MRBEEESNIGH, BRXES (,) BH.

fields: [degree]

nebula.fields: [degree]

# fEsource®, fFfollowRAPE—FIIFRNAVERIM LI
# fEtarget®, FfollowRAPE—FIERBH BN =K
source: {

field: src_player
}

target: {
field: dst_player
}

# BREA Nebula Graph MRASKIER.
batch: 256

# Spark S XEE
partition: 32
}

i
i

# 1§ BIAAE servelf X 5
{

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 basketball.serve order by playerid;"
fields: [start_year,end_year]
nebula.fields: [start_year,end_year]
source: {
field: playerid
}
target: {
field: teamid
}
batch: 256
partition: 32

—

1% 3 : [INEBULA GRAPHS AR
BT T s My SQLEHE S A F|INebula Graph, % FZEWHH, ESWLSAGHSE,

${SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange <nebula-exchange-2.0.0.jar_path> -c <mysql_application.conf_path>
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/" Note

JAREAHMMIRICT K © 174123 Mmaven & /& T,

NI

${SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange /root/nebula-spark-utils/nebula-exchange/target/nebula-exchange-2.0.0.jar -c /root/nebula-
spark-utils/nebula-exchange/target/classes/mysql_application.conf

SR LUER 15 A 832 batchSuccess. <tag_name/edge_name> , FEHINBRINIVECR, BIANBIAN batchSuccess. follow: 300
SR4: (k) RIERE
J&EA[LIfENebula Graph% i (fl4INebula Graph Studio) FRHUTEMIEA), HIAEIEREGCES A, B0 :
GO FROM "player100" OVER follow;
JEM AT DU F 45 SHow STATS A G HH I,
$B5: (417) ENEBULA GRAPHAEES|

SARIRG, &ATL{ENebula Graph P E#TAIEH EERG [, WEHIES R |T4,

AR May 13, 2021
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11.4.7 5 ANeo4j#diz

11.4.7 B ANeodj#iE

A= AN A Exchange FHZ TN eo4jiy %48 S ANebula Graph.

Exchangeffi/iiNeo4j Driver 4.0.15ZH X Neodj BRI, PTH RS2 A, EFEFERE ARG AR NS (label) HIXRFER
(Relationship Type) H#ITHICypheriBfl, DK Sparks X%, &8 S HIERE,

Exchange BN eodj BHa FF 2272 L T TAF -
1. Exchange™yReader= AL HE LA exec #557HICypher RETURN 15 A1) 5 I TE ARG CONT (), FHUITMBR), MITRBEEE SR, FRIE
Spark7 X EE AN 7 XA R RN,

2. (Wnf) ASRAFECE T check_point_path H3K, Reader®BEHXH RIS, MAETLMEIRG, Reader 51 Sparksy X MI%A KR &
FIRA

3. fEg Spark7 X H, ExchangedHReader&1ECypheri& )G iR skip fl LIvIT i54), JHHNeo4dj DriverJF 74T, FFEIEA IR
[FfySparksy X,

4. Readeri/m R IR EHEL I DataFrame,

ZIt, Exchangefl5Ea 7 M Neodj BBl S, 25, BUEEI1T5 ANebula GraphBiEE+,

BTN T B TR
DataFrame
= P At = A g ¥ : . .
5 Slskip/limit id fieldl field2 _
*nﬁzﬁﬁggsm% imit R4 #4375 AZBnebula
A1
0 valuel  value2
—match .. skip 0 limit 3————————®{ 1 valuel value2 nebula client
2 valuel  value2
4
HX2
3 valuel  value2
. . .. . nebula
neodj server [—match .. skip 3 limit 3= 4  valuel value2 [———nebula client————" server
5 valuel  value2
X3 A
6 valuel  value2
—match .. skip 6 limit 3=——————®{ 7  valuel value2 nebula client
5 valuel  value2

BiEs

Az basketballplayerE s A,
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11.4.7 5 ANeo4j#diz

REE
ASORBIFEMacOS T 5epk, LUTRAH R IR E SR

o TR
¢ CPU : Intel(R) Xeon(R) CPU E5-2697 v3 @ 2.60GHz
* CPU Wi @ 14
* {7 : 251 GB

* Spark : KR, 2.4.6 pre-build for Hadoop 2.7
* Neo4j : 3.5.20 Community Edition

* Nebula Graph : 2.0.0, ffifiDocker Composefii&.

AR
TGS AR 20, EREEFWALITREER

* BALAE B Nebula GraphH KRBT TEA ©
* GraphflkZHIMetaR55HIRITP LIRS .,
* 5 Nebula Graph G AR - 44 FE 1,

* B44%%Exchange. ¥IEH2 M4%1%Exchange, ARHIF#fAExchange 2.0,
* D&% Spark,

* Tf#Nebula GraphH lliSchemaly(Z /8, WHIARGHILIEHIIVIE, BIEE,
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11.4.7 5 ANeo4j#diz

BRMESR

1% 1 : fENEBULA GRAPHHIEJESCHEMA
DHTEAE, %LU T2 ENebula GraphH | Schema :

1. #f5IASchema®#, Nebula Graph™d#JSchemaZ £ T £,

P S R JE T

Fr% (Tag) player name string, age int

¥r% (Tag) team name string

267 (Edge Type) follow degree int

2R (Edge Type) serve start_year int, end_year int

2. ffifiNebula Consolefili#—/ & Z/basketballplayer, {fl%#—/{Schema, 1 Ffi/x,

# BUEREZE

nebula> CREATE SPACE basketballplayer \
(partition_num = 10, \
replica_factor = 1, \
vid_type = FIXED_STRING(30));

# %REZ Ebasketbal Lplayer
nebula> USE basketballplayer

# BUERATEp layer
nebula> CREATE TAG player(name string, age int);

# BUEATE team
nebula> CREATE TAG team(name string);

## BIEBZEE fol Low
nebula> CREATE EDGE follow(degree int);

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

BEER, S WPHETTR,
SW 2 RERKE

N T fEENeodBHaly S HIEE, fENeodjBafFE+ M EIEAI#RS]. H#AMER, ZENeodjll Tt
LR 3 (EWEEXHF

“mi¥Exchange/5, H il target/classes/application.conf XA EBHRIFAE X WELE, EARBEIH, GHIFISCHEF neodj _application.conf o 5 ELE
TR PR AR 1% 2 DAL E A,

{
# Sparkif X ECi&
spark: {
app: {
name: Nebula Exchange 2.0

}

driver: {
cores: 1
maxResultSize: 16

}

executor: {
memory:16

}

cores:{
max: 16
}
}

# Nebula Graph#f X ECE
nebula: {
address: {
graph:["127.0.0.1:9669"]
meta: ["127.0.0.1:9559"]
}
user: root
pswd: nebula
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https://neo4j.com/docs/cypher-manual/current/query-tuning/indexes/

space: basketballplayer

connection {
timeout: 3000
retry: 3

}

execution {
retry: 3
}

error: {
max: 32
output: /tmp/errors

}

rate: {
limit: 1024
timeout: 1000
}
}
# AhIE=
tags: [

}

# 1§BIREplayeriB X 5 2.
{

name: player

type: {
source: neo4j
sink: client
}

server: "bolt://192.168.*.*:7687"

user: neo4j
password:neo4j
database:neo4]

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

}

partition: 10

batch: 1000

check_point_path: /tmp/test

# 1§ BIRS teantB X 5 2.

{

}
]

name: team
type: {
source: neo4j
sink: client

}

server: "bolt://192.168.*.*:7687"

user: neo4j
password:neo4j
database:neo4j

exec: "match (n:team) return n.id as id,n.name as name"

fields: [name]
nebula.fields: [name]
vertex: {

field:id
}
partition: 10
batch: 1000

check_point_path: /tmp/test

# ANEH IR
edges: [

# g BENAE fol LwiE X ER

{
name: follow
type: {
source: neo4j
sink: client

}

server: "bolt://192.168.*.*:7687"

user: neo4j
password:neo4j
database:neo4j

exec: "match (a:player)-[r:follow]->(b:player) return a.id as src, b.id as dst, r.degree as degree order by id(r)"

fields: [degree]
nebula.fields: [degree]
source: {
field: src
}
target: {
field: dst
}
partition: 10
batch: 1000
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11.4.7 5 ANeo4j#diz

check_point_path: /tmp/test
}
# IRBENAE serveli X 52
{
name: serve
type: {
source: neo4j
sink: client
}
server: "bolt://192.168.*.*:7687"
user: neo4j
password:neo4j
database:neo4]
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
}
]
}

execEgiEiEA

TERCIE tags.exec K edges.exec BN, TFEIHEG Cypher&ifiBha), A THRIERFRERWERIEF 8, HENTHILES AR ZEWE, mEIENE
{ECypher& I iEA] 1A ORDER BY FHJ, RN, A THEEEIEFARCR, BAFEIE RS INEEE T EN, MREAERT], SR LIEERIA
HIHERE, EREEENEMNEA Ty, DURERER, WIREOARIPEEHOA SR, T DURE s e 0 RAVIDE T, HAF partition E N —DMRE
NME, 5 NeodjIBEF £,

BiH © 7 ORDER BY TH) ALK AR S AN AL,

744, ExchangefEZAE AR FISpark sy XHLATANA SKIP Al LIMIT Y CypheriBf], FTLITE tags.exec Fl edges.exec XM CypheriG i FARE &4 SKIP fl
LINIT 41,

tags.vertexsfedges.vertexBt B ijtEA

Nebula GraphfEQIE HAEAN ZFIDIEME— 5, MRTEROAENRERZTRPIVEIE. AT, BRIOFHRE T Neodj/E 1 {EF I Nebula
GraphiJID, MiZNEMEEENeodjHRAELN, MARFHELID, X MIEYEE HAH —5%7 ANebula Grapht, HERNZHE %
i, T HEE S AR H L Nebula Graph 58, BERTFIVEUEH N REFIEZNeod) i HT iR,

check_point_pathfgi&i%B8

AOFRE M T W ITRE, vl BRI, (ERTRRISE 2], BIREAROZUERIRA, PIAIARETRIEIR SRR, R, ARESE partition
RoiciE,

3518 4 : [INEBULA GRAPHS A SR

W

BATANT e R SR S A% INebula Grapht, % TSI, H2HUS Am G5,

S{SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange <nebula-exchange-2.0.0.jar_path> -c <neo4j_application.conf_path>

/" Note

JAREAMFIRIT 0 B1T4i% 8 Mmaven /& T,

ZN 1N

S{SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange /root/nebula-spark-utils/nebula-exchange/target/nebula-exchange-2.0.0.jar -c /root/nebula-
spark-utiLs/nebula-exchange/target/classes/neo4j_application.conf

SEATLUER A5 B H 4 ER batchSuccess. <tag_name/edge_name> , TEIARKIIAVECE, FIAIIAI batchSuccess. fol low: 300 o
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SE5: (F%) BRI
J&A[LItENebula Graph%& i (fl4INebula Graph Studio) FRHUTEMIEA), HIAEIRRGES A, B4 :
60 FROM "player100” OVER follow;
AT LU P v 4y SHOW STATS BB S5,
S 6: (41F) ¥EINEBULA GRAPHREERS|

SARIRE, &ATL{ENebula Graph P EHTAIEH EERG [, WHHIESURT M4,

JEHHT: May 13, 2021
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11.4.8 S AHive#iE

A= AN A FH Exchange FH £ fiffE Hive FRY%4E S ANebula Graph.

HiRE
A Mbasketballplayerfidia e A,

EATRGI, ZEIEECETEAHIve H %N basketbal L IEHEZEH, Llplayer . team.
HIZER,

scala> spark.sql("describe basketball.player").show

Srmmmmmmoo drmmmssmoe dfrmccoees +
| col_name|data_type|comment |
E S — T ——— S — +
|playerid| string| null|
| age| bigint| null|
| name| string| null|
CH— T — e — +

scala> spark.sql("describe basketball.team").show

S S— L —— A — +
| col_name|data_type|comment |
T —— P - +
| teamid| string| null|
| name| string| null|
S —— T —— S — +

scala> spark.sql("describe basketball.follow").show

S S— L —— —— +
| col_name|data_type|comment |
T —— P - +
|src_player| string| null|
|dst_player| string| null|

degree| bigint| null|
T —— P - +

scala> spark.sql("describe basketball.serve").show

S —— T —— S — +
| col_name|data_type |comment|
e drmmmsmmoeo dmccoee +
| playerid| string| null|
| teamid| string| null|
|start_year| bigint| null|
| end_year| bigint| null|
S S— L —— —— +

B © HiveWEdEZ bigint 5 Nebula Graphiy int X/,

IRACE
ASORBIEMacOS TIE, LUT R & AVRERLEER

o TR
* CPU : 1.7 GHz Quad-Core Intel Core i7
* N7£ : 16 GB

* Spark : 2.4.7, PR
* Hadoop : 2.9.2, thofizliEkE
* Hive : 2.3.7, Hive Metastore ¥#E/%% MySQL 8.0.22

* Nebula Graph : 2.0.0, fffiDocker Composefili#.
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https://docs-cdn.nebula-graph.com.cn/dataset/dataset.zip

11.4.8 S AHive¥#i

ARSI
THa S AR 20, EHEALITEER

* B Nebula GraphHHFEEAITER -
* GraphfRgHIMetafR 55 RIIPHERISH .,
* #Nebula GraphGAXBRIY P &A1 6,

* C&%mi¥Exchange, HIHIES U IEExchange, A/RFIFF#HExchange 2.0,
* B4 % % Spark,
* Tf#Nebula Graphd @& SchemalIf5 &, THEREAARTINAIR, B,

o BT IS HadoopfR%s, FHEESNHive MetastorefdE (ARfFlFA MySQL) ,

BES R
3518 1 : ZENEBULA GRAPHHBJSCHEMA
SHEAE, %LU ENebula Graph#iE#Schema :

1. #f5iASchema®=%, Nebula GraphH'#ySchema% 4 F £,

BHh ey JR@

% (Tag) player name string, age int

% (Tag) team name string

3267 (Edge Type) follow degree int

shZA! (Edge Type) serve start_year int, end_year int

2. fENebula Graph/fl|#—1{ &|Z% /i basketballplayer, 0l —1Schema, I TR,

# BZEZE(E

nebula> CREATE SPACE basketballplayer \
(partition_num = 10, \
replica_factor = 1, \
vid_type = FIXED_STRING(30));

## IR EZREbasketbal Lplayer
nebula> USE basketballplayer

## BIEAREplayer
nebula> CREATE TAG player(name string, age int);

## BIEATE team
nebula> CREATE TAG team(name string);

# BUERBSER fol Low
nebula> CREATE EDGE follow(degree int);

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

HEAER, WS WPETTA,
T8 2 : {EFASPARK SQLHE#IAHIVE SQLIES]
Edlispark-shelllfFifG, KIGBITATIESR), fMIASparkaEistiiHive HHYEMHE,

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

LU W basketbal l.player Fisz HAYEE S,

CH—— T S S +
| playerid| age| name
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frmmmmm oo P e +
|player100| 42| Tim Duncan
|player101| 36| Tony Parker
|player102| 33|LaMarcus Aldridge
|player103| 32| Rudy Gay
|player104| 32| Marco Belinelli|
E S — S +
S 3 {EUEENHF

11.4.8 S AHive¥#i

Ymi¥Exchangefq, &l target/classes/application.conf X% EHive B X WECE, fEATRGIF, HHIFISCHE4 hive_application.conf o &1
B & TR ELH B AR 1S 25 WAL E 1,

{
# SparkiE X EE
spark: {
app: {
name: Nebula Exchange 2.0
}
driver: {
cores: 1
maxResultSize: 16
}
cores {
max: 16
}
}
# SNRSparkFHiveBBEIERFIEEE, FTHRBERBEREHi vetIBH, BUIBERMXLRE,
#hive: {
# 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"

#}

# Nebula Graphtf X ECE
nebula: {

}

address: {
# LUFJ9Nebula GraphB9GraphBRSSFIFTE etaBRSS PRTENIBRAVIPHEAL Kbt
# WNREZMAE, &30 "ipl:port","ip2:port","ip3:port"s
# FEMIEZ BIAESGES (,) B
graph:["127.0.0.1:9669"]
meta:["127.0.0.1:9559"]

}
# EEMWSHIIAEENebula GraphtEREIZe B SRR,
user: root

pswd: nebula
# #HENebula GraphFHEEE ASUENEZRE T,
space: basketballplayer
connection {
timeout: 3000
retry: 3
}
execution {
retry: 3
}
error: {
max: 32
output: /tmp/errors
}
rate: {
Limit: 1024
timeout: 1000
}

# MBS
tags: [

# IRBEIREplayeriB X ER.
{
# Nebula GrapheR3dRZEIIREE R TRo
name: player
type: {
# IEEBIERXHE, &BRhive
source: hive
# EEIAF S EIES ANebula Graph : CLientESST,
sink: client

}

# BB IREEIEEbasketba L Lp layer REUBEISQLIER
exec: "select playerid, age, name from basketball.player"

# 1EfieldsEH5Ep layer RAMIFIRHE, HISHIvalueR{F/INebula GraphmiEERE M,
# fieldsHnebula.fields BHERE XA ——II R,

# MRFBEEESNIGH, BRXES (,) BH.

fields: [age,name]

nebula.fields: [age,name]

# fEERPE—FHIE Nebula Graphrs2VIDAIR))
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# vertex.fieldMEXAS LilifieldsHEIZ R RIF—B.
vertex:{

field:playerid
}

# BHXEA Nebula Graph HRASRIIER.
batch: 256

# Spark DXEHE
partition: 32

}
# 1§ BIRS teantB X 152
{

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

# ANBH IR
edges: [
# g BENAE fol LwiE X ER
{
# Nebula GraphFR3dRzZAIAZERI 2 FR,
name: follow

type: {
# IEEBIERSHER, 8BRhive,
source: hive

# IEEINEIES ANebula GraphtyA =,
# BT SEIES ANebula Graph © CLient=XSST,
sink: client

}

# & EBIEEEUREDbasketba L LA fo l LowREUEHISQLIB .
exec: "select src_player, dst_player, degree from basketball.follow"

# 1EfieldsEHEE fol lowRAHFIRTR, HIFHIvalueR{EAINebula GraphmiEE R,
# fieldsHnebula.fieldsBHIERE MR ——I Lo

# MRBEEEZNIRH, BRGES () BHF.

fields: [degree]

nebula.fields: [degree]

# 1Esource®, fFfollowRAE—FIIEALHIE = E
# 1Etarget®, FFfollowRAE—FIIEALH BH = E
source: {

field: src_player

}
target: {

field: dst_player
}

# BHXEA Nebula Graph WRASRIIER.
batch: 256

# Spark DXEHE

partition: 32
}
# g ENAE servel X 52
{

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
}
batch: 256
partition: 32
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%1% 4 : FINEBULA GRAPHS AR
SBATAN F v Hive B § A FINebula Graphtf, (X TSEMWH, B3 LS AGHSE,

S{SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange <nebula-exchange-2.0.0.jar_path> -c <hive_application.conf_path> -h

/" Note

JARTHMRRECTT ¢ BATH FE Mmaven /F T &,

Nl

${SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange /root/nebula-spark-utils/nebula-exchange/target/nebula-exchange-2.0.0.jar
spark-utils/nebula-exchange/target/classes/hive_application.conf -h

AT DUER 15 B FFHE 2 batchSuccess. <tag_name/edge_name> , FAINBRINIER, BIANBIAN batchSuccess. follow: 300 .
SE5: (F%) BIERE
&R LItENebula Graph& /¥ (fl4INebula Graph Studio) FFHUfTE B, HINEIEZGES A, #il4l :
GO FROM "player100" OVER follow;
A AT LU P A4y SHOW STATS 2 43 LA,
$B6: (W17) {ENEBULA GRAPHAEESS|

SARIRG, EATLI{ENebula Graph P ECHTAIEH EERG [ WHHIES RS 4,

11.4.8 F AHive X

-c /root/nebula-

FUEEHT: May 13, 2021
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11.4.9 T APulsar¥i

11.4.9 B APulsarfiiE

ARSI B ANl FH Exchange R 7fif7E Pulsar 1Y%l S ANebula Graph.

IRECE
ASORBIEMacOS ToE, LUT R X AVRERLEER

o TEPFRIA -
* CPU : 1.7 GHz Quad-Core Intel Core i7
* N7£ : 16 GB

* Spark : 2.4.7, FAER

* Nebula Graph : 2.0.0, ffifiDocker Composefi‘&.

AR
TS AR 20, EREFWALITEER

o B4LAE B Nebula GraphFREUN TEA ©
* GraphllkZSHIMetaR55HIRITP ARG .,
* #i5Nebula GraphBEA R 44 1%,

* B&%ii¥Exchange, EEIES W Sii%Exchange, A7RH|F{#fHExchange 2.0,
* D&% Spark,
* Tf#Nebula GraphH fili#Schemaf{g &, THEREALIAINAFR, BIEE,

* BEAREEIFFEPulsariiRss,
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BRMESR

1% 1 : fENEBULA GRAPHHIEJESCHEMA
DHTEAE, %LU T2 ENebula GraphH | Schema :

1. #f5IASchema®#, Nebula Graph™d#JSchemaZ £ T £,

P S R JE T

Fr% (Tag) player name string, age int

¥r% (Tag) team name string

267 (Edge Type) follow degree int

2R (Edge Type) serve start_year int, end_year int

2. fENebula GraphH @il — 1 &|2¢[Hbasketballplayer, H0lH#—{Schema, I TR,

# BUEREZE

nebula> CREATE SPACE basketballplayer \
(partition_num = 10, \
replica_factor = 1, \
vid_type = FIXED_STRING(30));

# %REZ Ebasketbal Lplayer
nebula> USE basketballplayer

# BUERATEp layer
nebula> CREATE TAG player(name string, age int);

# BUEATE team
nebula> CREATE TAG team(name string);

## BIEBZEE fol Low
nebula> CREATE EDGE follow(degree int);

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

BLER, BB,

TR 2 (EREEXHF

Ywi¥Exchangeg, & il target/classes/application.conf X% E Pulsar¥HEIFMH X WECE, fEAREIF, EHIC 4 pulsar_application.conf o
/N T I TR I 2 LB i 5

{
# SparktE XECE
spark: {
app: {
name: Nebula Exchange 2.0
}
driver: {
cores: 1
maxResultSize: 16
}
cores {
max: 16
}
}

# Nebula Graphtf X ECE
nebula: {
address: {

# LUTFfINebula GraphIGraphARSSAIMetafRSSPRTEAN BSHIIPHIAL Kot o
# WREZMAE, &30 "ipl:port","ip2:port","ip3:port"s
# FEMEZ BIAESGES (,) B
graph:["127.0.0.1:9669"]
meta:["127.0.0.1:9559"]

}
# EEMKS XA ENebula GraphiBizEZE 8l B HIER,
user: root

pswd: nebula
# #EENebula GraphFHEEEABUENEZE BT,
space: basketballplayer
connection {
timeout: 3000
retry: 3
}

execution {
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retry: 3
}
error: {
max: 32
output: /tmp/errors
}
rate: {
Limit: 1024
timeout: 1000
}

}
# ShIBR
tags: [
# IREATZplayeriB X 58,
{
# Nebula GraphAR¥d RZAIFREE &,
name: player
type: {
# IREBIERX B, &BAPulsar.
source: pulsar
# EEMAF S ERIES ANebula Graph : Client5%SST,
sink: client
}
# PulsarfRS32&Hthit.
service: "pulsar://127.0.0.1:6650"
# & #pulsariadmin.urle
admin: "http://127.0.0.1:8081"
# Pulsarf9iEI, AILAMtopic. topicsHltopicsPattermEE—#{TERE,
options: {
topics: "topicl,topic2"

}

# 7EfieldsE4E%EplayerRPHFILHF, HITMAIvaluexEFINebula GraphsPIEE R4,
# fields#nebula. fields2AIED B AT ——FRLo

# MRBEEESNIGT, BRXES (,) BH.

fields: [age,name]

nebula.fields: [age,name]

# $EERPE—FIHIEAINebula Graphm RVIDHIR R,
vertex:{

field:playerid
}

# BREA Nebula Graph MBRASKIESR.
batch: 10

# Spark S XEE

partition: 10

# REUHRBVEIRE. AL B
interval.seconds: 10

}
# IR BEIRE teantl X 158
{

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

1

# AEHEIE
edges: [
# IREHAE fol LWl X ER
{
# Nebula GraphmR¥FRzAIASERY 2 FR,
name: follow

type: {
# FEEBIRRX B, REAPulsare

source: pulsar

# 1BEINEIES ANebula Graph#IA,
# EEMAF S EIES ANebula Graph : Client5%SST,
sink: client

}

# PulsarfRS3 283tk
service: "pulsar://127.0.0.1:6650"
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}
target:{
field:teamid
}
batch: 10
partition: 10
interval.seconds: 10
}
]
}
%% 3 . INEBULA GRAPHS ABIE
SBATAN T v R Pulsaridli § A#|Nebula Grapht, % TSEHMH, ESILEA

${SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange <nebula-exchange-2.0.0.jar_path> -c <pulsar_application.conf_path>

# EEpulsarfadmin.urlo
admin: "http://127.0.0.1:8081"
# Pulsarf9iET, AILAMtopic. topicsHltopicsPattermERE—E{TEE,
options: {
topics: "topicl,topic2"
}

# 7EfieldsEIEEfol LowRPHIFZFF, HIMAIvaluexfEAINebula GraphsFiEE B4,
# fields#lnebula.fields BHIEZE S F——IFLo

# MREFBEESNIIRM, BERXES () BH.

fields: [degree]

nebula.fields: [degree]

# 1Esource, fFfollowRAE IR REIRR.
# 1Etarget®, fFfollowRAE—FIERNLHN BN SEIBR.
source: {

field:src_player

}

target:{
field:dst_player

}

# BREA Nebula Graph HIRASIKIER.
batch: 10

# Spark DXEHE
partition: 10

# RECHRIEMR. 2L 7
interval.seconds: 10

# 1gBIBAEE servel X FR
{

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

/‘ Note

JARTAEPFIRECT A - B174 18 Mmaven G T,

ZN 1N

S{SPARK_HOME}/bin/spark-submit

spark-utils/nebula-exchange/target/classes/pulsar_application.conf

SEaT DU IR A1 B H 3R batchSuccess. <tag_name/edge_name> , HHIASKIIHVECE ., BIANMIAN batchSuccess. follow: 300 o
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BEl

%

e

--master "local" --class com.vesoft.nebula.exchange.Exchange /root/nebula-spark-utils/nebula-exchange/target/nebula-exchange-2.0.0.jar

11.4.9 T APulsar¥i

-c /root/nebula-

2021 Vesoft Inc.



11.4.9 T APulsar¥i

SE4: (F%) BIERE
J&A[LItENebula Graph%& i (fl4INebula Graph Studio) FRHUTEMIEA), HIAEIRRGES A, B4 :
60 FROM "player100” OVER follow;
AT LU P v 4y SHOW STATS BB S5,
S5 (41F) ¥ENEBULA GRAPHHRERERS|

SARIRE, &ATL{ENebula Graph P EHTAIEH EERG [, WHHIESURT M4,

JEHHT: May 13, 2021
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11.4.10 § AKafka%idiz

11.4.10 & AKafkaZiE

ARSI B BN FH Exchange R 7fif7E Kafka EiVEHE S ANebula Graph,

IRECE
ASORBIEMacOS ToE, LUT R X AVRERLEER

o TEPFRIA -
* CPU : 1.7 GHz Quad-Core Intel Core i7
* N7£ : 16 GB

* Spark : 2.4.7, FAER

* Nebula Graph : 2.0.0, ffifiDocker Composefi‘&.

AR
TS AR 20, EREFWALITEER

o B4LAE B Nebula GraphFREUN TEA ©
* GraphllkZSHIMetaR55HIRITP ARG .,
* #i5Nebula GraphBEA R 44 1%,

* B&%ii¥Exchange, EEIES W Sii%Exchange, A7RH|F{#fHExchange 2.0,
* D&% Spark,
* Tf#Nebula GraphH fili#Schemaf{g &, THEREALIAINAFR, BIEE,

o BARHITEKafkalliss,
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BRMESR

1% 1 : fENEBULA GRAPHHIEJESCHEMA

IHEAE, %LU TS EENebula GraphH f#Schema :

1. #f5IASchema®#, Nebula Graph™d#JSchemaZ £ T £,

PH e
% (Tag) player
¥r% (Tag) team
267 (Edge Type) follow
2R (Edge Type) serve

2. fENebula GraphHflli#—/"E % [Abasketballplayer,

# BUEREZE

nebula> CREATE SPACE basketballplayer \
(partition_num = 10, \
replica_factor = 1, \
vid_type = FIXED_STRING(30));

# %REZ Ebasketbal Lplayer
nebula> USE basketballplayer

# BUERATEp layer
nebula> CREATE TAG player(name string, age int);

# BUEATE team
nebula> CREATE TAG team(name string);

## BIEBZEE fol Low
nebula> CREATE EDGE follow(degree int);

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

BLER, BB,

TR 2 (EREEXHF

Ywi¥Exchangef5, &l target/classes/application.conf X% E KafkafdE i H % FIRLE .

NECE TR PRI S UL E

{
# SparktE XECE
spark: {
app: {
name: Nebula Exchange 2.0
}
driver: {
cores: 1
maxResultSize: 16
}
cores {
max: 16
}
}

# Nebula Graphtf X ECE
nebula: {
address: {

# LUTFfINebula GraphIGraphARSSAIMetafRSSPRTEAN BSHIIPHIAL Kot o
# WREZMAE, &30 "ipl:port","ip2:port","ip3:port"s
# FEMEZ BIAESGES (,) B
graph:["127.0.0.1:9669"]
meta:["127.0.0.1:9559"]

}
# EEMKS XA ENebula GraphiBizEZE 8l B HIER,
user: root

pswd: nebula
# #EENebula GraphFHEEEABUENEZE BT,
space: basketballplayer
connection {
timeout: 3000
retry: 3
}

execution {

JR Pk
name string, age int
name string

degree int

start_year int, end_year int

11.4.10 5 AKafka%if

HalE—1Schema, 41 FFIR.
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11.4.10 5 AKafka%if

retry: 3
}
error: {
max: 32
output: /tmp/errors
}
rate: {
Limit: 1024
timeout: 1000
}

}
# ShIBR
tags: [
# IRBITZplayeril X 58,
{
# Nebula GraphAR¥d RZAIFREE &,
name: player
type: {
# IREBIERXMHE, REBHKafkao
source: kafka
# EEMAF S ERIES ANebula Graph : Client5%SST,
sink: client
}
# KafkafRS32ithit.
service: "127.0.0.1:9092"
# HRHES,
topic: "topic_name"

# 7EfieldsE4E%EplayerRPHFILHF, HITMAIvaluexEFINebula GraphsPIEE R4,
# fields#nebula. fieldsB2AIE B AT ——FRLo

# MRBEEESNIGH, BRXES (,) BH.

fields: [age,name]

nebula.fields: [age,name]

# fEERPE—FHIE Nebula Graphrs2VIDAIR])
vertex:{
field:playerid

}

# BREA Nebula Graph MRASKIER.
batch: 10

# Spark S XEE

partition: 10

# REUHRBVEIRE. AL B
interval.seconds: 10

}
# IR BEIRE teantl X 158
{
name: team
type: {
source: kafka
sink: client
}
service: "127.0.0.1:9092"
topic: "topic_name"
fields: [name]
nebula.fields: [name]
vertex:{
field:teamid
}
batch: 10
partition: 10
interval.seconds: 10

]

# SRR
edges: [
# RE DA ol LW X ER

{
# Nebula GraphP3dRZH9NZERL 2 F5,
name: follow

type: {
# IEEBIBRX BN, ’EHKafkao
source: kafka

# 1BEINBIES ANebula Graph#9A =,
# FEENAF R EKIES ANebula Graph : ClientsgSSTo
sink: client

}

# KafkafRS32a3thilto
service: "127.0.0.1:9092"
# HBZ5.

topic: "topic_name"

# 7EfieldsEI8Efol LowRAPHIFILFF, HILAIvaluexfEANebula GraphdPiEE B %,
# fieldsHInebula. fieldsBHIERE AR ——F Lo

# MRBEEESNIIEM, BEGES () BH.

fields: [degree]
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nebula.fields: [degree]

# fEsource®, fFfollowRAE—FIEALMEIARKIBR.
# fetarget®, FfollowRPE—FIERLHN BN RKIBR.
source: {

field:src_player

}

target:{
field:dst_player

}

# BXEA Nebula Graph HIRASEIER.
batch: 10

# Spark X E
partition: 10

# REVERBVEIRE. BN 1 B

interval.seconds: 10

}
# 1§ ENAEE servell X ER
{

name: serve

type: {

source: kafka

sink: client
}
service: "127.0.0.1:9092"
topic: "topic_name"

fields: [start_year,end_year
nebula.fields: [start_year,end_year]
source: {

field:playerid
}

target:{
field:teamid

}
batch: 10

partition: 10
interval.seconds: 10

1% 3 | [ANEBULA GRAPHS AR

=
N

BTN T a i ifKafka8l § A ZINebula GraphHt, % TSERVBIH, ES WS AG T2,

${SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange <nebula-exchange-2.0.0.jar_path> -c <kafka_application.conf_path>

/" Note

JARGAMFIRIT K @ A1T4i%8#E Mmaven G/ T,

NS

S{SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange /root/nebula-spark-utils/nebula-exchange/target/nebula-exchange-2.0.0.jar -c /root/nebula-
spark-utils/nebula-exchange/target/classes/kafka_application.conf

SERTLUER [E11F 2 H 2R batchSuccess. <tag_name/edge_name>, TEIARKIIHYEE, FIANMIAN batchSuccess. follow: 300 o
SEa: (%) EIEKE

1Al LIfFNebula GraphZ% P (fl4INebula Graph Studio) H#UTEIIES), HIASIEEEE A, Hl4

GO FROM "player100" OVER follow;

ST LUE FH A4 SHOW STATS BB S 443iE,
S| 5. (W0%F) TENEBULA GRAPHHRERS|

SARHEGE, ErLIfENebula GraphHE# QI F BRG], HEIES IR 114,
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IRJG#EHT: May 13, 2021
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11.5 Exchange# ILin) s

11.5 Exchange s Il o)t
11.5.1 4miEia]&A
2853 IEcentral EEERIE T EKLM, #REBCould not resolve dependencies for project xxx

ke MavenZ2E H3E T Libexec/conf/settings. xml LRI mirror $857 :

<mirror>
<id>alimaven</id>
<mirror0f>central</mirror0f>
<name>aliyun maven</name>
<url>http://maven.aliyun.com/nexus/content/repositories/central/</url>
</mirror>

K2 mirrorof WERBECE N *, AN« IHIEUCH central 5L *, |SparkPackagesRepo, !bintray-streamnative-maven o

JiK : Exchangef pom.xnl 5 M A EMavenfcentral & ZEH,  pon.xnl FLE 13X P MEHFTER 2 ZE E, A1REFmaven L E 15
GHUHEXS Y mirrorof {ER *, ARAFTEHEEI 2 fEcentral 2 /F T, SECFHIML,

11.5.2 HifTiAlA
#R$iimethod name xxx not found

— R AL B R, FAMetallRés. Graphflk%s. StoragefRS5HS IFLE.

$ENoSuchMethod. MethodNotFound$&i® (Exception in thread "main" java.lang.NoSuchMethodError )

5

Yo RZROR I NJAR T MZERIRRAR M2 S BIRES, IEREREIRSIRA, SExchange  #HARAMTH L,
A, ScalahfiA, HivehRA,

BE—, JLHESparkik

il

M

Exchange S AHive#EE IR $EException in thread "main" org.apache.spark.sql.AnalysisException: Table or view not found

Gz exchange/L&mAHETRIRS K -h, Kfitableflldatabase/E & 1EHI, fEspark-sqliFHifTH P ELENexeclEf], KifexeciBAIMIE
Tt
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11.5.3 AL )

5B1TBI3R E8 com. facebook. thrift.protocol. TProtocolException: Expected protocol id xxx
IER & Nebula GraphfRg5 i A iE 2 75 1E i,
o ARG, RPMERDEBZ%E, IHELE S MRS HIELE X --port X NSRS

* fI%Edocker&E, THACEdockerB g HORIVIRITS, EHEAAAT

1E nebula-docker-compose H 3% THUAT docker-compose ps, {40 :

$ docker-compose ps

Name Command State Ports
nebula-docker-compose_graphd_1 /Jusr/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, 0.0.0.0:33177->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

#F ports Hll, A fkdockerWS i1, HlA0 :

- Graph/li55 Rl FIS 15729669,

- Metall# 55 n] Hi¥ 15633167, 33168, 33164,

- Storagefiiks5 AT AR 5H 33183, 33177, 33185,

11.5.3 ERiE (AR

LR BRI ING A MEE 2
* batch : X% %%Nebula GraphfR&5HnGQLIEh & &I EIHAR.
* partition : Spark¥URII S IXE, FREHES AN LR,

* nebula.rate : [Nebula Graph & %% R 55t 2 SRS T,
- limit : FRFHEARN AN,
- timeout : FRIRIREC R R I

HRAEA LB ERE ATIE M A M IS B E, ATRAE S A FEH, StoragefR%5Hleaderm, AILUE LA/ NXPUSEIIE, BHKS ABE,

11.5.4 Hthja]@
Exchange3z3i5HiLERR A EINebula Graph ?

%% W Exchange {5 i FRH,

Exchange5Spark WriterG{+4 X% ?

Exchange /27t Spark Writerd&hiti FH&HySpark W AfRF, —# 1958 THE 0 A NG P RHE R EER It &7 ¥ Nebula Graph, {HZ)5 81
YEfP TR 4ER(E Exchange |, 5 Spark Writerffilt, ExchangefiL! Fei :

o T HEFEMWEIEI, AIMySQL, Neo4j. Hive, HBase, Kafka, Pulsar4:,

* 18 7 Spark Writerf& 73 A, l41SparktiHDFS BIVEUERT, BRIASEEINIRERS ) String2$%!, AlHE5 Nebula Graph’E X1
Schema A, AL ExchangeX il 7 #dmAEHT B ShPERLAIZI 4, 24 Nebula GraphE X Schemar B3 M A IEString 2% (41
double) I}, Exchange#:¥String$FUAYIREHREL Ho M 2% (dNdouble) .

RJETEHT: May 13, 2021
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12. Nebula Importer

12.1 Nebula Importer

Nebula Importer (f&jfflmporter) Z—#Nebula GraphfYCSVXHFF A T.E, Importera] DUSEARRICSVXH:, AESF AEIEZENebula

GraphE¥dREEH,

12.1.1ERA5=

Importerid A FRA#CSV NN E S A E Nebula Graph,

12.1.2
o BERAE | FEEE SIREEIAT R, oS AR,

* ZEEGE ¢ i B E S AT LASKBIN C SV AR Y 2 i ik o

12.1.3 FitER M
fEf#iflNebula ImporterZ #i, EHIF :

* U Nebula Graphfiis, B =fifEA=
* Docker ComposeiffE (PHERE)
* RPM/DEB@ %
o JRRD SR IR LAE

* Nebula GraphH E.f#Schema, THEEIZEN, AREMAIER, s#EITSH clientSettings. postStart. conmands &,

* i&fTImporterfyHlEs BB Golang i, HIEEZ W Golang HEIEEE,

12.1.4 B1E5E

Bt Byaml KRR S AN CSVSCHE, HInl {4 TR\ Nebula Graphiit &5 AKdE,

RS RIEBIT
1. wifE O,
§ git clone —-branch <branch> https: //gi thub. con/vesoft-inc/nebula- importer.git
BT G IERARY 32,
Nebula Graph 1.xf12.xfrpctMUARE, Kt
* Nebula Importer v143 3 Higi%E#Nebula Graph 1.x,

* Nebula Importer masters; % fllv24> % Al LU%#%Nebula Graph 2.x,

2. 3 A H 3% nebula-importer o
$ cd nebula-importer

3. R,
$ make build

4. BahRs5.
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$ ./nebula-importer --config <yaml_config_file_path>

B ¢ yamlfgiE S BEIATE S WL E S,

ERMEREST

ANSENIIRSS 25 N AEICIN, B BCEAERRIBA N ML ds_LREIRASAN A DURAT C LA RX RLIARSS ds_Lgwie b m], $RIEPERANT
1. ik G,
§ git clone --branch <branch> https://github.com/vesoft-inc/nebula-importer.git

2. FERATTI AR AT BT A IR,

$ cd nebula-importer
$ go mod vendor
$ cd .. & tar -zcvf nebula-importer.tar.gz nebula-importer

3. FHEEA . LAEE R AEIONRGS B8 L,
4. BRI,

§ tar -zxvf nebula-importer.tar.gz
$ cd nebula-importer
$ go build -mod vendor cmd/

DockerARiETT

12.1.5 FLESCAFBi

i Docker ] LIRNKEAHZ2EGOIBE S I, HE A HNebula Importerfyi(§, FHIFA A B S FMCSVEUE S EI A dah, MauT :

$ docker run --rm -ti \
--network=host \
-v <config_file>:<config_file> \
-v <csv_data_dir>:<csv_data_dir> \
vesoft/nebula-importer:<version>
--config <config_file>

e <config file> @ AHilyamlFr & YA B
* <csv_data_dir> @ AHICSVEHE SRR,

* <version> : Nebula Graph 2 xi##EE v2,

e A BUEE R B R ANSRAE A BB A IR R, TR AR B R B Dockerh Y BE £,

12.1.5 BR& X147 B

H

Nebula Importerifidyamlfit & SRR RS A S E. Nebula GraphfR&58#E 85, ERIMNSE ROILE S | LFRSKACE/G 7SLACE,

TR SN B IE SN T B

BEXEE
RGIBCEATT

version: v2
description: example
removeTempFiles: false

28 BRIME prsyay e

version v2 P H#rNebula GraphifJiiA,

description example %5 Pt B SRR

removeTempFi les false g SRR MR 22 B H SRR ST
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12.1.5 FLESCAFBi

ERiIGiE
BB E (TR S % RS Nebula GraphtH 5 ECE.,
REIFCEATT

clientSettings:
retry: 3
concurrency: 10
channeBufferSize: 128
space: test
connection:
user: user
password: password
address: 192.168.*.*:9669,192.168.*.*:9669
postStart:
commands: |
UPDATE CONFIGS storage:wal_ttl=3600;
UPDATE CONFIGS storage:rocksdb_column_family_options = { disable_auto_compactions = true };
afterPeriod: 8s
preStop:
commands: |
UPDATE CONFIGS storage:wal_ttl=86400;
UPDATE CONFIGS storage:rocksdb_column_family_options = { disable_auto_compactions = false };

2 BRIME praalay B

clientSettings.retry 3 = nGQLIBAHUAT AR I IEL

clientSettings.concurrency 10 w5 Nebula Graph% '8 & %,

clientSettings. channelBufferSize 128 =~ f#"Nebula Graph%& & EFIK /N,

clientSettings.space - P FEEBIEE S AW Nebula Graph[&ZEfEl, REFRE S AZA
2, DU rERe.

clientSettings.connection.user - = Nebula Graph#JHF %,

clientSettings.connection. password - = Nebula Graph %t Y2565,

clientSettings.connection.address - =S 6 GraphR 55 1 ik F1d o

clientSettings.postStart.commands - i BiiEE# Nebula GraphfiRS5 a2 )5, TEMABER ZBiHITHY
— LRI,

clientSettings.postStart.afterPeriod - = PUAT L3R commands 4y 5 B THE A B 5 2 B Rl b, 5]
AN 8s o

clientSettings.preStop. commands - = BLiE W FFNebula GraphfiRSs a2 2 R TIY —LE 484,

XHHECE
SCPFRCE FAERE ST HSAIAH R ELE, DU SchemalYEAEE,
XA ERE

RBIFCERT

logPath: ./err/test. log
files:

- path: ./student_without_header.csv
failDataPath: ./err/studenterr.csv
batchSize: 128
Limit: 10
inOrder: false
type: csv
csv:

withHeader: false
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withLabel: false
delimiter: ","

S8 BRIME
LlogPath -

files.path -

files.failDataPath -
files.batchSize 128

files.limit -

files.inOrder -

files.type -
files.csv.withHeader false
files.csv.withLabel false

files.csv.delimiter "

SCHEMARZE

o

N AD

7|

o

i

D

o

12.1.5 FLESCAFBi

L
SRR ATHRRSE HSAE R SO

BESCARRITP IS, WURBEATMIX B, 2R A 2 AT B SR
EES/E

FARIMIATBARS PR, DU R A,
BRI AR TR A AR
BEHCE AT R

SRR TSPl AT, AR false, AT LUBESLAHR R S 2
Y T AHR AR,

S,
BEARK FRESIX TCSVi#k,
M HLABEL, HIEIEZ A ZKECE VI,

fEE CsVI PRI D IR, HER— TR PR R D IR

Schemalit B iR 2 HifdE X A UMetal5E, SchemalyZER 3y sifAME, AIAFNALEZ D [E68,

* RIECE
ARBIBCEATT
schema:
type: vertex
vertex:
vid:
type: string
index: 0
tags:
- name: student
props:
- name: name
type: string
index: 1
- name: age
type: int
index: 2
- name: gender
type: string
index: 3
S8

files.schema.type

files.schema.vertex.vid.type

files.schema.vertex
files.schema.vertex
files.schema.vertex

files.schema.vertex

files.schema.vertex

* HELE

.vid. index

.tags.name

.tags.props.name

.tags.props.type

.tags.props. index

BRIME

i

7|

7|

o

i

7|

7|
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BEW
Schemaly2eRY, WIE(EN vertex Fl edge o
HRIDAYEUESA, AIE(EY int Al string o

FHIDX L CSV RIS,

PREEAFR

BT, 2 ifINebula GraphH kR 81 —B,

JEMERARZEY,  S2RF bool |

string o

int, float, double. timestamp Al

JRPEX R CSVI AT F S
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RPIECELAT

schema:

type: edge

edge:
name: follow
withRanking: true

srcVID:

type: string

index: 0
dstVID:

type: string

index: 1
rank:

index: 2
props:

- name: degree
type: double
index: 3

S8 BRIME

files.schema.type
files.schema.edge.name
files.schema.edge.srcVID.type
files.schema.edge.srcVID. index
files.schema.edge.dstVID.type
files.schema.edge.dstVID. index
files.schema.edge.rank. index
files.schema.edge.props.name

files.schema.edge.props.type

files.schema.edge.props.index

Vi) CSVLE AR5 MOF 4G, BN —FIRIES 00, 8B AIF S N1,

12.1.6 X FCSVXFEFERL (header)

o EFRSKRACE B

o HASKACE A

ST

O

oy

i

o ol

o

&

12.1.6 X FCSVeff5&k (header)

B

Schemafy2eH, AIIE(EN vertex Fl edge o

B Sy

RS HIDI IR,

LA ID X RLC SV FIN 7 5o
A BB R IDR RS,

LI E I R ID B CSV S FIF 5

A rank{EX M CSVL AT F 5,

SHAREMERFR, FifINebula Graphrhiy5h 2880 & M —3

JEMEZ HF bool . int. float. double. timestamp Al

string o

R RLCSV ARSI 5,

ImporterffifCSVAFAELR L, EXTELE AT ARIBIE, X REIFIEAIES L

B EHT: May 13, 2021
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12.2 HRLACHE B

12.2 BRKECEWN A
*F A7k (header) IICSVSCH:, HEHERLE CHEBILE vitheader J true, FoRCSVLHhE—(1hHk, FLMWAEAIKE L.

ik R CSVX & Hheader, Importerit & f%Eheader kT T8HRISchema, F2Z0&yaml Ay e E,

12.2.1 RIS
HFLCSVLRAEIN T :

* wRfl

student_with_header.csv B BIEEE -

:VID(string),student.name:string,student.age: int,student.gender:string
student100,Monica,16,female

student101,Mike,18,male

student102, Jane, 17, female

F—FIARID, JEHE=5J7E"E name . age I gender o
BRI
follow_with_header.csv IR EHE

:SRC_VID(string),:DST_VID(string), :RANK, fol Low.degree:double
student100,student101,0,92.5
student101,student100,1,85.6
student101,student102,2,93.2
student100,student102,1,96.2

AP FIREEE IR ELA R IDATERYAID, =% hrank, SEPUFIAEYE degree .

12.2.2 KM IRA
FIGEN — L L HAE AR, HINEL rankDUR—LERTRIIRE, BIRFANT
e WID (ME) : SID, FEER vID(type) I ERAEIAY, 40 :vID(string) 8% :VID(int) o
* :SRCVID (RMED : AIYRARAID, FREEF :SRC_VID(type) FE IR ERIEZAL,
o :DSTVID (ORMED) : SAMYEAYAID, FHZEA :DST_VID(type) FEFUIR B BRI,
o cRANK (ATIE) @ ilfYrankfH,
o :IGNORE (WJifE) : fEi ABSHEIN 2 —F1,
o el (FME) @ FRMZATHETRIA (+) sliBR () #(E, BAONE—F, Bl

:LABEL,
+:

BEIH © BRT cLABEL FIZ IR E FIEBRT LT MR F SR, LRI CS VI, SR LA TG E head ek e 75 2171,
W TR a2 JE M, #8370 <tag_name/edge_name>.<prop_name>:<prop_type>, WiHHAN T :
* <tag_name/edge_name> : FRAEE AT LR,
* <prop_name> : BT,
o <prop_type> : JEMEZEAL, ZHFbool . int. float. double. timestamp £l string, EKIAN string.

140 student.name:string . follow.degree:double o

-397/408 - 2021 Vesoft Inc.



12.2.3 FLERA)

12.2.3 BRE A

# EHEMINebula GraphhRas, E#E2. xEHEEAV2,

version: v2
description: example

# BEMIPRIGEYARE B S EIREIEX
removeTempFiles: false

clientSettings:

# nGQLIBAMITRMME IR E.
retry: 3

# Nebula GraphZE P iHFH A%
concurrency: 10

# S ™ebula GraphZEFimHIEFRATIK )N
channelBufferSize: 128

# IEEMIEES AfNebula GraphEZ2(E),
space: student

# EEER.
connection:
user: root
password: nebula
address: 192.168.*.%:9669

postStart:
# ECE&EHNebula GraphBRSERZ/G, 1EMABIRZBIRITH—LEIR(E,
commands: |

DROP SPACE IF EXISTS student;

CREATE SPACE IF NOT EXISTS student(partition_num=5, replica_factor=1, vid_type=FIXED_STRING(20));
USE student;

CREATE TAG student(name string, age int,gender string);

CREATE EDGE follow(degree int);

# T RS SERRITRARES S ZEnE R,
afterPeriod: 15s

preStop:
# ECEMTFNebula GraphARSS 8RR ZAIHITHI —LEAR(E.
commands: |

# HIREATE LML HEE,
logPath: ./err/test. log

# CSVX B X IRE,

files:

# BUEXHINERERR, MREAENEE, NRNRENYREXHNERIE. SRS RIEXHNSHKE.
path: ./student_with_header.csv

# BAKRMHBIEX HFRERE, UWEREIEHIE.
failDataPath: ./err/studenterr.csv

# BHCIEABRNIEORE.
batchSize: 10

# IRERBHRAITT BRG]
Limit: 10

# BERINFEXHEARIET. MR Afalse, FTUEBRKIEBMNSHRNSAEERRE,
inOrder: true

# XHHE, HEIRE RV
type: csv

csv:
# BEARX.
withHeader: true

# BEHELABEL,
withLabel: false

# HEECSVXHFNORN. AXF—PFHNFHEIMET.

delimiter: ","

schema:
# Schemafy2E!, RIE(EIvertexflledge,
type: vertex

# ARBIE IR R BUE.
path: ./follow_with_header.csv
failDataPath: ./err/followerr.csv
batchSize: 10

Limit: 10

inOrder: true

type: csv

csv:

- 398/408 - 2021 Vesoft Inc.



12.2.3 FLERA)

withHeader: true
withLabel: false
schema:

# SchemafyZ£E! fyedge,
type: edge
edge:

# INABIZTR,

name: follow

# BhEErank,
withRanking: true

FIDIYEHE T FE B clientSettings. postStart. commands FP 16173 & 22 [AITE A (T RS 2851 — 2L,

A #HT: May 13, 2021
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12.3 TLRKECEIRAA

12.3 EFRLACHE B

M E#L (header) HICSVILPF, TEAEHCE AT HILE withHeader 9 false , FRCSVIHHEHEIE (FEHE—1TRK) , RINAHEETRE

BEBHEIA, XIS,

12.3.1 RIS
FFLIICSVSTHREANT -

v

student_without_header.csv 7RI

student100,Monica,16,female
student101,Mike,18,male
student102, Jane, 17, female

H—H N RID, JEHEH —=FIEE nane . age Ml gender o

SLRA

follow_without_header.csv PR BIIEE :

student100,student101,0,92.5
student101,student100,1,85.6
student101,student102,2,93.2
student100,student102,1,96.2

RIPRBIIIEARE 7 B ah S IDAIHRID, S5 =% yrank, #PU% /@ degree

12.3.2 BR&E R

# ZEHEMINebula GraphhRas, E#E2. xEHEEAV2,

version: v2
description: example

# EEBIBRIGRTEME B EMEHRBIEX o

removeTempFiles: false
clientSettings:

# nGQLIBAMITRMME IR RE.
retry: 3

# Nebula GraphZ/imFH & .
concurrency: 10

# S ™ebula GraphZEFimHIETERATIA N
channelBufferSize: 128

# IEEBIEES AMNebula GraphEZ2(E),
space: student

# EEER.
connection:
user: root
password: nebula
address: 192.168.*.%:9669

postStart:
# ERBiEHENebula GraphfRSERZIE, TERBARIRZ RIITHI—LEI21%,
commands: |
DROP SPACE IF EXISTS student;

CREATE SPACE IF NOT EXISTS student(partition_num=5, replica_factor=1, vid_type=FIXED_STRING(20));

USE student;
CREATE TAG student(name string, age int,gender string);
CREATE EDGE follow(degree int);

# T EdS S ERRITRABES S ZEE R,
afterPeriod: 15s

preStop:

# ECEMTFFNebula GraphBRSS 2R AIHITEI— L3R,
commands: |
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12.3.2 FLERA)

# $HIREHEESHHAI R,
logPath: ./err/test. log

# CSVHHEXIRE,
files:

# BUEXHINFIRERR, MREAENER, NRFREMNYREXHNERIHE. FRAE— M RIEXHN SHSE.
- path: ./student_without_header.csv

# BMAKMHBIEX HFRERE, UEREHSHIE.
failDataPath: ./err/studenterr.csv

# BIRIEABIRN RO E.
batchSize: 10

# TRERBUHRAITT BRG]
Limit: 10

# BRERIAFEXHREALRIET. MR Afalse, FTLBEREIBMNSHRNSARERE,
inOrder: true

# XHFEEEL, HEiRSZFRCesve

type: csv
csv:
# BEARX.

withHeader: false

# EEHHELABEL,
withLabel: false

# RSV NN, AXF—NFRNFREI R
delimiter: ","

schema:
# SchemafyE!, RI%EfEIvertexilledge.
type: vertex

vertex:

# RIDIEE,

vid:
# RIDMRICSVHRFIEFS, CSVXHHRFIRESMOF A,
index: 0

# RIDAYEIBEL, FIEE{ERintMstring, SHBI3IRNebula GraphmRHIINT64FIFIXED_STRING,
type: string

# IREIRE.
tags:
# &R,
- name: student

# IRENNEIERE,
props:
# BRI

name: name

# BIEIERE,
type: string

# BERRCSVHRFIBFES.

index: 1

- name: age
type: int
index: 2

- name: gender
type: string
index: 3

# ARBIE N BIE X R BUE.
path: ./follow_without_header.csv
failDataPath: ./err/followerr.csv
batchSize: 10
Limit: 10
inOrder: true
type: csv
csv:
withHeader: false
withLabel: false
schema:
# SchemafiyZ£E! Hyedge,
type: edge
edge:
# NABIZTR,
name: follow

# B2ESErank.
withRanking: true

# EIARIDIRE.,

srcVID:
# BUESEEL,
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12.3.2 FLERA)

type: string

# FEIARIDI R CSVHARFIME S,
index: 0

# BMRIDIRE,
dstVID:
type: string
index: 1

# rankig &,

rank:
# rank{BXRICSVXHRIINEFES. NRZEIREindex, BSHAEB=Fi&BErankiE, ZEHNFIKRIEESE L.
index: 2

# DEBNHEBIEIRE,
props:
# BiEB.

- name: degree

# BIEEIERE,
type: double

# B RICSVHFRFINFS,

index: 3

o CSVFHFINFES MOIFAE, BIEE—5IRFEESo80, 9 SINFES N1,
o RIDIVBHEITIFTEER clientSettings. postStart. commands HH Y Al 2 ] 22 H)TE AT AV BRI — B,
* MMREA R EIndexFBARESINT S, CSVAFELBESTAIT RN ©
o EREHE, B—FATNRID, JamEFIoE N,  ELFE BRI E S IR —— X L,

o LB, B—ARAUNELARID, 5SS HIWRID, AR withRanking 04 true , S5 =500 rank(d, /GHEVFINENE, H
5 EANACIE S IR —— % BL,

IR/EHEHT: May 13, 2021
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13. Nebula Spark Connector

13. Nebula Spark Connector

Nebula Spark Connector/g&—/Sparki&##zar, 24kl SparkififE 25 Nebula Graph##EVAEJJ. Nebula Spark ConnectorfiReader
AWriter k7 2H ik,

¢ Reader
fefit— 1 Spark SQL#Z, AT LUHFIZE O HmFEENebula GraphEEHE, PRI — N s OSBIEGE, HORAEIES 2R Spark
WDataFrame,

e Writer

fefit—/~Spark SQLEZI, EAILUEHIZIE 4T DataFramets U2 5:akit & 5 ANebula Graph,

2 F A2 WNebula Spark Connector,

13.1 ERT=
Nebula Spark Connectori&H T Fi 5 :
* fEAFAIMNebula Graph#EEE2 [AIEAEIRE,
* fE[A—"Nebula GraphfE#EPA A & 220 2 BEEFR LR,

* Nebula Graph 5 E AR [RITREE,

13.2 (%

o R ZANERRLEDL, AN E, EEERI, UTEIRREEE,

o RHEARURRCEDL, A5 ABARR BEX A0 1D, A AID, HIYIDEE M.

* Reader>cR L@ VISR 2 P K,

* Reader=2##fNebula Graph##Ei#H X GraphxVertexRDMIEdgeRDD, %#§JELong%!siID,

* Nebula Spark Connector 2.04t— 1" SparkSQLAYY JEEUEIR, %t—RH DataSourceV2i#17Nebula Graph##a .

R #HT: May 13, 2021
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14. Nebula Flink Connector

14. Nebula Flink Connector

Nebula Flink Connector/g—#k#BIFlink i - £/ [0 Nebula GraphiViZ##es, %#iMNebula GraphEHHEEFIEEEE, & FEMATRE
PEIRISZEUEIE S ANebula GraphEEdEE,

W\ iATES W Nebula Flink Connector,

14.15ERG=R
Nebula Flink Connectori&H LU T4t :
* ERFAINebula Graph#EaE.2 [AEREIE,
* fE[Al—/"Nebula Graph#ERE AN E 22 [ 2 AT EERE,

* Nebula Graph 5 H At a15.2 [T AR,

RJGEHT: May 13, 2021
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15. #t XT3k

15. #X BTk

15.1 0{RI SRER RS A0 S

15.1.1 FFeA~Z Al

githubi L X2 3Z|a)7R

MG H ST ARG B SR, BRI e e githubal it X E4R 28— Aj, FIERSILR L,

FERBE AL (CLA)
42 CLA?
ZBWIEERR | vesoft inc. Contributor License Agreement
¥ Sign in with GitHub to agree% B,

WIRSEE AR, 15 & IERFZE infoevesoft.com o

15.1.2 Step 1 : @I GitHub fork & FE
Nebula GraphMBHRZ &%, Llnebula-grapht/F i :

1. JJifElhttps://github.com/vesoft-inc/nebula-graph,
2. {645 B R Fork , SRJG R4, BlRTforkfinebula-graph &/,

15.1.3 Step 2 : FF0 S refEE| A

1. 58 X AM T AEH 3%,

# EXTIEER.
working_dir=$HOME/Workspace

2. FF user & NGitHuUbMH F 4.
user={GitHubFBF 4}

3. vk,

mkdir -p Sworking_dir

cd Sworking_dir

git clone https://github.com/Suser/nebula-graph.git
# 3%t git clone git@github.com:Suser/nebula-graph.git

cd Sworking_dir/nebula
git remote add upstream https://github.com/vesoft-inc/nebula-graph.git
# 3% : git remote add upstream git@github.com:vesoft-inc/nebula-graph.git

# BTFRETEIHEANIR, BEHEE LEEDZ.
git remote set-url --push upstream no_push

# BINEREN BN

# EMBIENA ¢

# origin git@github.com:$(user)/nebula-graph.git (fetch)

# origin gitegithub.com:$(user)/nebula-graph.git (push)

# upstream https://github.com/vesoft-inc/nebula-graph (fetch)
# upstream no_push (push)

git remote -v

TE X pre-commit hook

¥ Nebula Graphfpre-commit hookiEZEIEM git HE,
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https://github.com/vesoft-inc/nebula-graph
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15.1.4 Step 3 : %

hook G A commit, FfE, M, SORE R,

cd Sworking_dir/nebula-graph/.git/hooks
ln -s Sworking_dir/nebula-graph/. linters/cpp/hooks/pre-commit.sh .

pre-commit hook& N ERTRELIEEH AT, M FHAT,

cd Sworking_dir/nebula-graph/.git/hooks
chmod +x pre-commit

15.1.4 Step 3 : A%

1 BT 93

cd Sworking_dir/nebula

git fetch upstream

git checkout master

git rebase upstream/master

2. NEDZOIEFYHR D

git checkout -b myfeature

B . HT—PPREFEEEZ Mcommit, E&H EmasterNAZ W E (squash) |, KsRZVENEQNIE— MR SO THES, &5,
SNSRI LI ES, HE AT BU#E ] _Eirebased A imasterSupstreamF#, 44, AR EHE N commitiE 2 % master, A LIFELE
master7Z{#ifihard reset, 40 :

git fetch upstream

git checkout master

git reset --hard upstream/master
git push --force origin master

15.1.5Step 4 : F .k
REBRE
Nebula GraphXf cpplint EHIRICELT & Google MR RUEHERT, Ko BIERR 2 (A 2 RITHAAT.

TR
HNIERIHDIREBuglE & TN T,

MRS BTt
G S W R %7 Nebula Graph,

VaPH 15 % IE -DENABLE_TESTING = ON J= F A&7 25,

BEITFRE BT
{E nebula AR HFEHATAN T a4

cd nebula/build
ctest -jS(nproc)

15.1.6 Step 5 : RIFDZEHP

# YbFyfeatures?ZBd,
git fetch upstream
git rebase upstream/master

TEHATHRE FPREFH BN 03025, EHREEHhead )3
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15.1.7 Step 6 : Commit

15.1.7 Step 6 : Commit
TR e
git commit -a

ST UE R Ay --amend EEHT AR 2 BTHY UG,

15.1.8 Step 7 . Push
TS AL R AN, RTLUREA L G QI 59 S push B GitHub I fE o,

git push origin myfeature

15.1.9 Step 8 : €IEpull request

1. yifalfork Y& https://github.com/Suser/nebula-graph (LAY FH 44 Suser )o
2. P myfeature 773755 MYHHL Compare & pull request o

15.1.10 Step 9 : AR EZE

pull requestBIf5, EVFREMAGL, HEARRFEATHIERI AR L,  DURHERD B I A7 ik 2 DT R AT LAt B ot

AT April 6, 2021
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