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2.1.1 tA2EHIERE

TR 2 T I RB e R B T 28 3 I PG ZRA5 R B . B ] DURFIE R BB R g . (vertex) FIi4 (edge) , EAJLUFE M
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2.1.2 Nebula GraphfJ{t#

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

PR RS S IR Z BB R VBRI, 15 BT LPR A UG NAEDCR, (B R IUBUR R R A SR AR 2[RI %
R, R REMEERIRASNT, MEARZEEIRE L A S H AR rh, SRR S RN 22 ),

Nebula Graphffhy— VR FEERBERE, LPRFFEENRRFERD, BRZERE T LIS S L,

2.1.2 Nebula Graph®9fL %%

iR
Nebula Graph/2fEApache 2.0fICommons Clause 1.05# FH A1, BORBZIA, MBEREF L AR, BIREER, ZeLR, BETLE
Jii, #iZ5.%|Nebula GraphfVi& AT AHK, ¥ilijirNebula Graph GitHub £ iiZ 55 H,

=itae
BT EBURENRHE#EHC++ % 5 Nebula Graph, AJLURAt=MHE R, NZEAEES, Nebula GraphfEEI#HEARSS VUSRI T B MERE,

BHEMAEK, Nebula GraphfE#k#K, 1#1%1E2Z WNebula Graph benchmarking 7,

BB
Nebula Graph kM shared-nothingZf#), XHRHEARE IERIRERS BN T 4%

HE
Nebula Graph#ifitJava. Python. C++HGoEFiToIEE S NE i, BEEInTEHZH, #I1%1E2 WNebula Graph clients,
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https://github.com/vesoft-inc/nebula-graph
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2.1.3 MR

SRISEIRIREES
Nebula Graph 3=k i iZEHIAILDAP (Lightweight Directory Access Protocol) HARIAIEARSS, BEMERERSEIRZ &M, 1TEE
HES R,

ERZHL
Nebula Graph F it 7i8RBZ MEAE T H, flilINebula Graph Studio. Nebula Console, Nebula Exchange®,

Itt4+, Nebula Graphif B#5-Spark, Flink, HBase/™ MG IAES, TEXNFEMPESHLENNA, AR T B ARSI,

$#ZopenCypherEifliEs

Nebula Graph&iffifE, W ANGQL, 2 AR, H# A openCypherfI X AEIIES, 2 THMMEH, FHIEEIEZInGQLIE.,

RIBHIEER
MR DUk fEN ebula Graph A BRI, A FRRdEIRFIFAR T KR 3, T ERLUE g, SEHmbRE. FEEiES MR,

IE3%a

FEIR. EEL. FIR. HRF. 360FRHLESLEI{E A Nebula Graph, #I%iE&Nebula Graph® M,

2.1.3EAZE

Nebula Graphn] i F&ME T EIL 55, N TS SEIREI ORI PERIN TR, DUNGEES 2 7% i), @ I Nebula Graph,

9442 ol

SR AAUT A FER R L S G, FRERI B ERNSRIKVEIT N, IF TRIERVEI T AL SRR R B, 37 ] DU R, A5
fiBNebula Graph, W] LURZA S Hkei HH VEGs K el H Ath £ 28 VESRAT 0.

SEHERE

Nebula GraphEf K ALBRTFE ARSI R, H ERGHEEXSCR, 00, 7 mAiiRss.

FHRELE

BHRE S A LB RIREIE, {#i%7ENebula Graph, B RTE S HHN R DO & RENE RS IVIE SR S TR F E8reH g, Aa
MR EE iR Ry P REE 2R, fRAER TR A

3
N3k R BRIV EEYE, Nebula Grapha] DUASKVEFIEHZ NFIRUTIC IR KRR MR E R, FAEmRIF RN T, REPORIAF K
HEEAN T AR (1,

IeJEEH: 202147 H22H
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2.2 BUEEE

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

2.2.1 BURLEH
Nebula GraphZEs (i F 6 fuE AR RS

* [El%[Fl(space)
1 22 ) B S ) A A B 3 T 280, R A B 22 I 3R A B B 1Y, T U E R AR EIA R, AR, 7 A,

* & (vertex)
ARG E NS, Faal T
o RUBHAFRIRFF (viD) FRIRAY, vID 7E[F — K22 hiE—, VID Z—1 int64, 8# fixed_string(N).
* REZED—MRE (Tag), WMATLIEZ MRS,

351 (edge)
PUR PSRRI, FORPIA U2 I KRBT, RERUIE
N =wA I INESES SuN
 SWRETAN, AEELML,
* VUL <REEVID. MR (edge type) .« MBEFME(rank). LmvID> FTME—FRIR—50d, HRAEID,
—SNa HAUCE—MA288,
o —50 AVE—A rank, HHint64, BRIAHO,

* tR% (tag)
PREE H— SR SETUE S A A

* 428 (edge type)
SHAERI— 2 S PE R A A
* @ (properties)
B RIRLEER (key-value pair) JEIEIEIVE R,
222 EEEME

Nebula Graphf#fl A EEMEEBRE, fRmMaReE, XERET RN, mRanUaE .

TENEBRE) RBIREMNERIRAE], SRS (player, team) FIFRIZERIIYH (serve, follow) .

il EA) JatEt (BdEsm) i
tag player name (string) FRER B,
age (int)
tag team name (string) FRERBA
edge type serve start year (int) FRER AT,
end year (int) AT IR RAIERBAERRAEESR, 5 A2 MR B E BRI
edge type follow degree (int) FORER AT Ao

2 Bk

ZATHRMAERAPSRER, AN PEREEIS — PR R,
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2.2.2 ArEEE
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2.3 Nebula GraphZ2fy

2.3 Nebula GraphZ2#y

231 MR
Nebula Graph =#MfiRZHK : GraphfiR%s. MetallR%5f1StorageiR%s.
ARG ERA PP TIY BRI SRR SRR, P o] DU e SR E— N e MR E B Nebula Graph#E#,

TE R 7 Nebula GraphfEFEIZHLZEN,

NetworkX
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- Graph Service-------- I— —————————————————— [ :
1
__________________________________________________ 1 ;
[ I :
! I'Monitor
1
Partition_1 Partition_1 Partition_2 Partition_1 : : 1
Nebula Graph Leader Follower Follower Follower : : :
Exchange Partition_2 Partition_2 Partition_3 : : :
1
Follower Raft Leader Raft Leader Raft : : 1
Partition_3 ' I Partition_3 l I Partition_5 [ :
[
Follower Follower Leader o 1
1 1
Partition_5 Partition_5 1 !
nebula- Follower Follower : : :
B Storaged0 Storaged1 Storaged2 Storaged3 [ | :
[ |
. [ I 1
- 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 B AR RES TR B IR IR, T L ATARE Y 55 7 SR TGP AR, AR Nebula Graph Cloud, RJLUE— T2RGHIKA,
o HZAREME

BT EAMERHE, GraphlRS5 Al LUEE ZIMIIEiES |5 L BMGE(T, StoragellRss thal LUNZ RN H YIS [ HHIR S

GraphfR%5fiStorage k55 IEHUIA, 52 WGraphfRF5AflStoragefliss.

IRfE T 20214E5H14H
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2.3

.2 MetafR%%

AR MetalliR S5 HIAAE TR,

MetafRs35243

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

| >nGQAL \

Meta
Client

Storage
Service

Meta
Client

Meta Meta Meta
Client Client Client

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

Leader

nebula_metad0

Follower Follower
nebula_metadl nebula_metad?2

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

Metall%5 /2 Hinebula-metad #AREEAEHY, F 7RI DURYEY AL Enebula-metad 2 E0E

2.3.2 Metallks

o MXEASER, AT LfENebula Graph&E#EHHE 11 83 M nebula-metad#fE, AREEEIN, HP A LUNENTREBELIGHS L, &Y

BIEREAE R b

o ApEENErR, Y FNebula Graph#E 2 3 M nebula-metad i, H RSB AR IHLES L DURIES AT,

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,

leaderflifollowerfy£diamd Raft I frFEEF—2, KittleadertifERIE2Hleader N2 FEEWE A~ —, HZ X TRaftiy/M 28 W%,

/" Note

MetaBR$3IhEE

EEAPKS

MetallR55H1#iE TP IKSHRIRER, L& @K S K EHRSAMetalliss, MetaliZs ZREMWSEE, DUIZIKS 2 A A X MAYIER

MR,
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% Nebula GraphJij [#EGIEA, 1EZ LS 755 0E,
BESR
MetallR% A SR BT MBS R, IFEANED Friy RS,

EEETE

2.3.2 Metallks

Nebula Graph ¥ #ZMEZER, RFEIEZERNNESE 2L 2REN. MetallkSEMEITH EZ=2 RN TR OF7E8EEE) |, JFREEIENEE, FHla

serhnal R 22 )

BIESCHEMAZR
Nebula Graph/E#EREEIEE, ESchematlifiinss, HXA, MBI A R,
Metafi%sH##iE T Schemals &, FISEHZISchemafyiiil, ESRIMIER, Hidst e MR,
#H%Nebula GraphfJSchemafg&, 155 AR,

BIERETFTTLRSIEEL
Metafli55 2L TTTL (time to live) Y E ShAIRE EIATZS I [EI4L,

BIRMEAL

MetallR 55 I G SR LI B, DERA. ZEAIIER,

AR 2021450 14H
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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
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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

/" Note

Nebula Graph 2.0.1 BHAXETT AL,

Executor

Executorffiht &iAE# (Scheduler) AHtfTé: (Executor) , i VEARERRIAEHATING, IESUATRRARIEHAT IR BON VAT T, T
T RITARIT, EFRTEEHR, T EFR,
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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

IRJEEH: 20214514 H
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2.3.4 StoragefRs3

2.3.4 Storagelli55

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 [Storage interfaces

Store Engine

€ raft <

& raft =

 poriiion 3  poriiion 3

Store Engine Store Engine

Storageflk%5 2 Hinebula-storaged# R ALY, H ' r] DURHEY) AL Bnebula-storaged M FEER, FIANDIIAEE 1A, A~ SHBI31,
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2.3.4 Storagelli55

Fifinebula-storaged 1M T AL T Raft M VEERF, BDMRFEMATLUI N =)Z, M ERITFHRXD
* Storage interface/z
Storagefi&s M L2, EX T —RIIMEME LHAPL, APLERITEX— RN —HE R 7 F K VERE, B4 -
* getNeighbors @ B —HtRAYHLEHE AL, IREGALIRS RHEN:, I B2 Rge5d I8,
* insert vertex/edge @ i A —ZemERE A M HE M,
* getProps | FRIX— P mEH —SRILMIEME,
BRI —ZMTAE, (115 StoragellRS5Z2 M 17 HIEWETRHE, ENIStorageliikss A2 —TKVIFEEIRSS,

* 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 AR 55 575 SR E HlT A1 % B A A7 i

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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2.3.4 Storagelli55

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

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)
T8 BEIH
Type keyZER, KEENIDF,
PartID BED s KERN3NTT, BT EMTStoragen#9# (balance) B4 ERIERTZRITREEN 7 A 9L
5,
VertexID MID, YAIDIAInth;, KEASNET ; Y mIDER stringff, KEAOIEEIZZAEERN fixed string K
£,
TagID MRBRVAREID, KERANFT,

MR CitERlL TN

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 BEW
Type keyZ¥T, KERHIDF,
PartID BARD Foms. KENINTT, WHBEEM T Storage#9# (balance) W77 FARIBRTZHIRMRE N0 H i
EiS
VertexID RID. Hii— VertexId 7E I R F/REAAHID, EALEFRENAID ; J5—1 VertexId HABFREMNAID, 1EA
HRFRIEAARID,
Edge Type AR, KFORRIH, NTFORTAM, KENANFI,

Rank

PlaceHolder

FHSRAL B 532 A 2N FIALA R DL, FI P AT DURYE B CRIFR SR TIRE, BIAERE SN, 25k E%, K
FE R8T,

HOTF, W4 TOSS (Transaction On Storage Side) MEEMIH, KEN1 DT,
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2.3.4 Storagelli55

7 piA A

o Lxrh, sORTAMY Type (AR, TIAE2.0PIEAT T IX 5y, BIERIHEL LA 7 sil, J5 PSR A ST IR,
* 1.xH,  VertexId {CGZHHNtZER, MITE2.0FHTE T stringZeHy,

© 2.0MHUH T 1.xHHILRER T Timestamp o

* 2.0 A BHEHTIE T B PlaceHolder .

* 2.0 B TR, LUESHREE A,

BIEIEA

XN REGAEMEEE, Nebula Graph& )@ S B /S HUF 708, B TEENKEREEY, BN TLWERREEPEER, Nebula
Graphff 528! Schema, FATLEMRIS 2B, FHE/EMMetalRFGHEWEANISchemalz R, RN T2 Fi{E&ZE#HSchema, {E4mgEMERT, 2
AT M Schemalii A &

BiEs kR

HiNebula Graph#y7y /SR AlE HashitysX, B QIDUETHEHRIE, F—DRFIAERE, HEMAGLERE R EERIR — 10, X
s SRR T T A AR

TELRIEE RS, i WAIREERA— PRI arsMnE (TR |, ER—DRr e GHRREANRIE, RN ATAE 2R AT
i13E, Nebula Graphifiid /@15 rUAFEE R, RIE 7B MENEL.

/" Note

ORI ZE RN e o AR, o0 B e eI E, DR E N R AT R L S5 R A T K

Raft

M StorageflR55 T SRR 24, P T Raft sl 7 Multi Group Raft, BI&MN0 A WA EIA LA K —Raft group, HH
— M EEEleader, HAEIAEfollower, MIMSEEIGE—ZEREATHYE, Rafthysl o sSKian .

MULTI GROUP RAFT

HFRaft HEARIFZER, Nebula Graph{ffiMulti Group RaftZZ BRI, 7k #E2h, A REEENebula GraphfVEaE, H277 5K
BRZRMEMFH, HlAIRaft group N FIEIVIRASE B, WALSCHE, 80 G RIS Ayt & (E,

SEIMulti Group Raftf 2/ K ¢
* HETransportz
H—"Raft group N EFRZA N peer & A H A, AR FEEH = Transport®, XSFBOEZNFFRHEE K,
o HhEEeRiRh
IRASLZ AL, RIERRFANEARCT %, FBOEN BT S 4.
#tE (BATCH) 12{F

Nebula Graph, SN0 FHRATEHE, A THRSER, FHENFEHMERE, E2HTNebula GraphFHIWALSKE — 455k IRE,
EOI R BRIEET 04, 3ENebula Graphfffea,

BN BCASTRIEFR Z 2 RiWALE TR G T REAT, AR —MEESANWALEEE TCASKAWWAL, FFEIRD BRI E/NY LA, ©
FRUEZ LHWALHBATHE S,

LEARNERf &

learnerfy (fY{FELZEN TR A, JANFIRINIERERKNRERPEIE, AR follower GRS EE, XSBURBNMERHETHAMET
Kt
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2.3.4 Storagelli55

Fridlearnerfi g, 25 AcommandF WAL, leaderfE WAL IR LI add learner FYcommand, <fflearnerfll A Hc.peers,
FFEFRIC Mlearner, TESEHZEORMIIEE, FAE Flearner, HEHELZRWRE XA TN, learnerR AR FHE LA,

LEADER%])it (TRANSFER LEADERSHIP)

leader TH THAESIIEREE, BRI N—BYETIEES —allal, EhRRED 2 Eleader, ARV, HEILUIH
leader, #HEEH e )G, MHEEER I Hleader I i,

KFleaderii, 1ExleadertIfi i, BEEHGTEHWleader 3, YfollowerliEleadertfimflf, MakiiEss,
MREE

N TGN, 4—PRaft groupMIB A BN, TEE—DHIENRES, ZIRE THIHgroupMIZEIRTEE A BEITE 7, SFERERT I Ty
groupz{ [HYgroup i /7 E, N T EME L, Diego Ongaroff H ORI LGSR IR UG — M peery 73, MALRIEHTIHgroupiyZ
Bk 2AEES, Nebula GraphtRA 73X MR, RAHIENK RAFREREK R LBEFTX S, B4R iE2 M Raft Part classEaddPeer/
removePeer{J5F,

LISTENER

Raft listeneri#tf2r] LM Storage[RESIKECEIE, ARG E15 AElasticsearch£8E, LUFELI & XH R, HIEIES W ERaft listener,

EHDFSHIXE!
StorageflR 53T Rafti SN 4, SHDFSH DA —LL X B, #il4 :

* StoragefR%5 A & ilid Raft WX SRUE—3E, FrERIARMANE R, FifE#t T2 leader, MHDFSTEiEEAKIEDatanode 2T
NamenodefRIE—ZE, MNEIALBEEEER,

* Storagefli5s A fileaderBI A 1t 5Mk55, MHDFSHIFTH B LR HIEFIRS
* Storagefli55 BN LR EWEIALE, RAEEOEEZRNTRIALE, MHDFSHMARREIALE,
* StoragefliZ5 RIEE M55, MHDFSKY EZ (flalHBase) HEJLVIRIHDFS, FEiRZEIXARS, widB&HA (RPC) KEFEZ,

BTS2, StoragefRss EMMERRL, K 7 —&IhbE, AMRAHDFSRZ, AILUARUR /NG ERE,

HJE T 20214E5H 19H
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3. P A

3. R AT

3.1 BERIRIFFAQ
ASCHNH T fEFANebula Graphiht e BEEEIHYH WA, F P A DU SR DB ) 5 # H4E 2R D RE A HUHE B A1,

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

3.1.1 *FAFM
R AFMRORMRAT AR ?

Nebula Graph 2.0 —E{EREITE, WRESHRIERITHRATRERAZAL, MRKIMA—B, HiELissueidiiiNebula GraphHIA,

/" Note

AN SRIE A IASTAE AR R

1. PR LUl TR R A b i B2 AR A G 8 DU
2. f#H Markdown ESCCRY, S5 sl TUH ST "Commit changes", 3X&filk —4 GitHub pull request.
L SERCLA%E, It HEA 2 ireviewerd Fad it BIv] & F,

312 X FHEEAME

A A

Neubla Graph 2.0.1 5 JisfRA (4% Nebula Graph 1.x f1 2.0-RC) WWEHEMRN. & m@E IR IRes. a9z 179 Nebula
Graph Ji AR v2.0.0, &5 T EGHRE TR MR,

7 AR

Neubla Graph 2.0.1 5 Nebula Graph 2.0 (YRS @S 07 L IE,

3.1.3 X FopenCypher#& &4

nGQL3#Z&openCypher 915 ?

A nGQL#47 3% openCypher 9

fENebula Graph IssuesH C&FIH CAII37TAEAHA T, ANFLPLIRETRIHTIRE, 1RSI inconpatible KR4,
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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?q=is-3Aissue+is-3Aopen+label-3Aincompatible

3.1.3 % TFopenCypherifait

THi/EnGQLMlopenCypher 9 FEER (HFRITERM AR o

0 openCypher 9
Schema §9Schema
HEZHERF =
R n
shrank TR
) -
label5-tag /2 [A label H TR (1Y
IR 3l)

/" Note

nGQL

#Schema

{EH pow(x, y) B A
Fl @rank &

% HropenCypher OWYFFHEDMLIEH] (CREATE . MERGE ) FI¥R%> MATCH BF) (R H:
OPTIONAL MATCH tHASZH52% MATCH )

tag T8 ORI — MR AR R AR, TESR5 1 6E

iEEREopenCypher OFICypherfEIBEMIF Al LA —LAR[E, HlaICypher# K CypheriG B AMAE— N HFSHHIT, MopenCypheri%fiX

PR, B4t nGQLEALHIHS,

R AT LR BIE B nGQLEYTRA) ?

FH P A] IfENebula Graph GitHubffeatures H RN EEH;L25005nGQLR M,

features H AU ERZ featurest§ NIV, AN AAIET T HFHnGQLAYIA SRR A, Hl4n :

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

3.1.4 K TR

ARG K BT AN T

PYiis2 BLH

Feature il AR Y 32

Background iR AT E RER.

Given RERAT BB RT RS

Scenario R S, MISIASCZRTE eskip fRIR, FXMAE T RGIEAIPTRELEIE R TIE, AR EAEAF R P E 2R BE
fil,

When R EHATINGQLRBIIET,

Then FHRPAT when PITE AR [IZE SR, WIHLR BIZE RS A, EHERRissuedINebula GraphHIBA,

And FERHUAT uhen PIEAIRYEIEF,

@skip B AR, SE R BRI R IR HE A AT

MO 2 S 7 5o, A Nebula GraphTigkE,

BE X #FTinkerPop Gremlin ?

AN3Hg, WMEA TR,

3.1.4 X FHIEEE
Nebula Graph3%#¥ W3C FJRDF (SPARQL) &f GraphQL g ?
AR, WA,
Nebula Graph#yRBUEHAZE IR, 22— 1iESchemaRst, FFFRDFbRtE,

Nebula Graphiy#& #iE S A3 SPARQL fil GraphQL,

3.1.5 X FHIT
EEEEHtine spentfIENEMA?
A4S SHOW SPACES 3R [RIRYTHEE R A -

nebula> SHOW SPACES;

S +
| Name |
e +
| basketballplayer |
S +

Got 1 rows (time spent 1235/1934 us)

o WY 1235 FORBURFEAR S PUTIZ A BRI, &5 SR PRI — D&, NG FEIRSS SR dmH A T — RS ST
AEZRAINTTFL,

o BT 1934 TR NE PR LB FTERIIN ], BINE FOmAOXIER, EIREER, RIRTERH LSRR RAT LRI Al

BILATECREATE SPACERTi&Breplica_factor AIBEY (FlENIREH2) 15 ?
RIS E,
StoragefRg5# FHRaftil (ZHEETY) |, MRIERT M, Bk HESEE EIAEE R REA R —2F,
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https://github.com/vesoft-inc/nebula-graph/issues
https://docs.nebula-graph.com.cn/2.0.1/15.contribution/how-to-contribute/

3.1.5 X THAT

WIER replica_factor=2 , HHA—PRIAKIER, MESFBERALIELAE 5 W replica_factor=4 , HREH —PREIAAT LUHIIKEE, 53XH replica_factor=3

B—FE, LULZEHE, P replica_factor & E N ATALHIT,

AR P IR I replica_factor=3, JRIAEEAIZE replica_factor=1, AEAHFHEEL

BN{RIAbIREEIRIS 2 [ERROR (-7)]: SyntaxError: syntax error near ?

KEDEWT, EWIEA)TEEA VIELD 58 RETURN , IEKREEIRIBAE S S &,

ST EMTagRE S VIR, SMLRBRFSIRIN?

%% Mshow-stats,

WfTREN S MTaghIFRE =, HESHNAERNFREIL?
1. A F RS

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

1. {8 FH LOOKUP BR MATCH 184, il :

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

HZ1EEEZ WINDEX, LOOKUPHIMATCH,

AR IR EEIR{SE B can’t solve the start vids from the sentence

5 [ EFEAGENLEVIDIAA G . X Hn (BET) MVID, s s e, flan

> GO FROM ${vids} ...
> MATCH (src) WHERE id(src) == ${vids}
# FHRELEMRVIDE I EEIRE

B — DRI R 5 RFE], HilAn
# 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" ...
# B REMnanefy3R3|, RGEIVID

BN, FEEPOHEXFE— N FE can’t solve the start vids from the sentence o

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

K& AR vid 24 2 create space REMNIERIEE fix_string(N) . A1 BFIFH

HNEI IR EEIR{E Redge conflictBRvertex conflict

=

BRERGE N (BRI 8). Ulcreate space.

Storagefli 55 TEZZ RN 1Al 922 KUK B A BE BT IR — s sl iy skING - ATRER MNZEH, BHEER,
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3.1.6 X Tin4

BRI b IBEEIRIS Rstorage Error E_RPC_FAILURE
5 R K B I Graph R &5 M Storage iR 55 iE K 733 2 19EdE, S StoragellRSS5Hn, EZIXL TR E ©

* [ECRELE S {2 TE nebula-graphd. conf XEFHEDX --storage_client_timeout_ms ZEUAVME, LUENNStorage clientfERGHEN R, ZEI AN NZ
# (ms) . 40, @& --storage_client_timeout_ms=60000 , AH5E nebula-graphd.conf XAFHRECEIZSEL, WEFNEM, IR  IBERCE XL
#siN--local _config=truefE S R%.

o UL, RO RFEEHNNER (QFEEE T WiZ28E)
* K#EStoraged /2 &K AN OOM, (dmesg |grep nebula )

* JNStoragefR55 etk RE FAFIISSDEk & N1F,

o HIKXHK,

YT IREEIRIE 2 The Leader has changed. Try again later

I, AR FEEIRL-NX(N==partition#(&), KA} meta client F#HleaderFEFFHE1-2 D Bkal i 55 15 il &2 55 i EH T,

EEXIHFLLREIEES

3o BMERM T &0, s ROEIZERHITIEE, TR,

3.1.6 X Fintf
BREXHHEABNEERAE ?

Nebula Graph I HEBRIAE /usr/local/nebula/logs/ T, IEFINFOZAIHESXHA nebula-graphd. INFO, nebula-storaged.INFO, nebula-metad.INFO, 1§
BEARIGSEN  WARNING FT . ERROR .

Nebula Graphffif glog #THIHZ. glog %A HAERWIYIEE, FHAPTXER crontab WEEMESEM HES A, H#1%1ES WGlog should
delete old log files automatically,
WN{AZE&ENebula GraphhRZs

1. fifiFf <binary_path> --version i3 &GN ARSS —#HI X AFHIGit commit 1D,
flan, EEBGraphRFSWARA, HEAGraphfgs 3 1 — ] S nebula-graphd FTAE H 3%, 3B4T ./nebula-graphd --version o

$ ./nebula-graphd --version
nebula-graphd version Git: ab4f683, Build Time: Mar 24 2021 02:17:30
This source code is Llicensed under Apache 2.0 License, attached with Common Clause Condition 1.0.

2. {fEGitHub commitsTi#¥%1%commit ID, FKHcommitfIFEsS i IA],
3. Xttbcommitig s N RIAIGitHub Releases TR A & Al A], ENAT#4E Nebula GraphiiA,

LGRS
Nebula Graph 2.0.1 RigfGodea UK AT 95, SEUTHE
* metad VY AMAEE | metad N GHE, WASHHEBEHLE, BAZBEIHT metad HH,
* graphd 4H%7% © %1% graphd Y ip M client FRESHFEEER, X% graphd ¥,
* graphd (99 & © {fEFHlE: BiHES graphd Z3EHSCAHRIBCESCH, AEECESCFHESESEMEAAEITH metad Hilik, JF3) graphd L.
* storaged WA @ (BIAREDART L) , BEGEMT. 5ClE kM4 storaged #Efd,

* storaged M % © (BIAREESIAT 1) (EHIEE LS storaged —3EHISCAFFIBCE SO, TERCE XFHESEEEMEEE1THY metad o
ik, B30 storaged #EE,
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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

3.1.7 % Tiefk

storaged¥ HiA.2 )5, X FE B TBalance Data 1 Balance Leader 4,

{EHHostHFfE, |IHRYHoSt—E R ROFFLINE/E 7D ?

OFFLINE JRZSHIHostIFE— K G H shfiliR,

3.1.7 X FiEE
B ST E T S O]

AR BSOS FLE ST AR PRI 1, EER AR T T o

55287 S

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

ANSMESCE BCE SRR 1, TR ER SRR 95 O FERT X o e ]

WfENIR RO RS EF K
F AT DURE FHAN T telnet i AR s RS

telnet <ip> <port>

/" Note

SRR Mtelnetin s, HEE ENHRELEHE3 T telnet,

ZN 1N

// MRHOEFK

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

/] REEORFFR

$ telnet 192.168.1.10 9777

Trying 192.168.1.10...

telnet: connect to address 192.168.1.10: Connection refused

B EHT 202147 H7H
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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,

3.2.1 X4
IR LT A ] Dok 8 I B F Nebula Graph,

1. Docker ComposeifiZ#Nebula Graph

Nebula GraphGZA#E 53, Docker Composefl& /2 H AR EMy—F, FRFHNIES TIFCLFsem), M RHHIIZ LT,
BAT s 2k A RN ebula Graph., %% /5 2 AT A Tl Nebula Graph?ig, HEHkE /7 AN SR TAFIES WALHTE Ht,

2. E5)Nebula Graph
f# i Nebula GraphZ J5E % S5/ Nebula Graphfi%5.
3. ##%Nebula Graph

JE3Nebula GraphfRssfGRIRI % P ik, Nebula GraphSCREZAE P, Yol A8 A a5 17% FiiNebula Consoleif
Nebula Graphf7/5i%.

4. FRbEREEE
##%INebula GraphZ J5EIA[ i FinGQL (Nebula Graph Query Language) #7Hg ke,
3.2.2 Mg

FH P AT OB A T Nebula Graph iy &R R,

pA Rt

o IS E-LWINebula Graph (374340%)

* Foesa/N¥4H R4 ——Nebula GraphfIFLE A ilE (045720%)
* Foesa/N¥EAH I H ——path F=F2% (0343709%)
2.0 AME%
* Nebula Graph Studio&#3% (03%523%))
* Nebula Exchange (03%708%))
* Nebula Algorithm (024336%))
NGHSHE

o HR L EISEIREREE, RiE (0857128)
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https://www.bilibili.com/video/BV14U4y157zc
https://www.bilibili.com/video/BV1Q5411K7Gg
https://www.bilibili.com/video/BV1Uf4y1t72L
https://www.bilibili.com/video/BV1QN411Z7Vh
https://www.bilibili.com/video/BV1Pq4y177D9
https://www.bilibili.com/video/BV1fB4y1T7XK
https://www.bilibili.com/video/BV17X4y1A7p9

3.2.2 M

o R AT S) Nebula Graph (074744%)

HEMSE

¥ % Nebula Graph#7 =705, HAFAEIIE I BilibiliZZ i,

AR 20217 H2H
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https://www.bilibili.com/video/BV1aX4y1A7xd
https://space.bilibili.com/472621355

3.3 Docker Compose#BZNebula Graph

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

3.3.1 #iEtEm
AN R IR AR S, A LU 2 i B 5 2 A B
* #ENebula Graph 2§ B -2 T4k ?
* fAfE Docker Composeti#E i E Nebula Graph ?
* Qlfike#ENebula GraphfiZs (RASRI T 2
* Al #Nebula GraphffiiZs (95 H & ?
* #f% - Nebula Graphfi%s ?

* finfsEsd HoAoth /5 = 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

3.3 Docker Composeifi#Nebula Graph

* IR IErootH 8 E Nebula Graph, 1E#ZIZH P Dockertd XIVHIR, 1E4HER, 1E5 M Manage Docker as a non-root user,

* BN _EDockeriR%s.

* MR ELE; T Docker Composeft EHEERE T 5% — AR Nebula Graph, Bt AN, FEZEMER H 5% nebula-docker-compose/data o

/" Note

MR TR BYE, HSWEABRE(HEUE TODO: £H1v2.0.1—EX& 1,

3.3.3 EREFEENebula Graph

1. J#853 Git7el% nebula-docker-compose &MY v2.0.0 332 F 41,

0 Danger

master 733 @& R #TINebula GraphJT & A Docker Composef@ii /5%, TEA B PR i I A,

$ git clone -b v2.0.0 https://github.com/vesoft-inc/nebula-docker-compose.git

2. YJe2 H 3% nebula-docker-compose o

$ cd nebula-docker-compose/

3. PUITAN M a4y B 4iNebula GraphfiR%.
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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

/" Note

IMREKHIRER SRS, EE#HNebula Graph#{§fiNebula Consolef {4,

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

Creating nebula-docker-compose_metad0_1 ... done
Creating nebula-docker-compose_metad2_1 ... done
Creating nebula-docker-compose_metadl_1 ... done
Creating nebula-docker-compose_graphd2_1 ... done
Creating nebula-docker-compose_graphd_1 ... done
Creating nebula-docker-compose_graphdl_1 ... done
Creating nebula-docker-compose_storaged0_1 ... done
Creating nebula-docker-compose_storaged2_1 ... done
Creating nebula-docker-compose_storagedl_1 ... done
g
7/ Note

O

LIRIRSHEZAZE, 1HS WA E T,

4. ###%Nebula Graph,
a. {fifiNebula ConsoleB§E4I— A%, HiEHEINebula GraphiRFATERIMZ (nebula-docker-compose nebula-net) .

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

/" Note

ASHB N5 AT BERT R 51 FE Y nebula-docker-compose_nebula-net ARN[E, T&# AT T A &SR,

$ docker network Ls

NETWORK ID

ar4c312b1d16
dbfa82505f0e
ed55ccf356ae
93ba48b4b288

NAME

bridge

host
nebula-docker-compose_nebula-net
none

DRIVER
bridge
host
bridge
null

b. j@i¥Nebula Consolei##Nebula Graph,

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

/" Note

BOMEULT, SOMANESIRER R AR, LU AR PR Est, ARSI,

c. FITAI T i

K75 nebula-storaged HFFRIRZS,

nebula> SHOW HOSTS;

{ocoosoocooono dfroccooo droccoccos=o
| Port | Status

| Host

B R et D et
| 9779 | "ONLINE"

| "storaged0"
.

"ONLINE"

+— +— +— +— + — +

5. FUTH R exit RILGRHA RS,

3.3.4 Z&Nebula GraphfRSHPRZSMiH O

£l

SCOPE
local
local
local
local

1745 docker-compose ps FJLA%I i Nebula GraphfR5s IR,
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3.3.5 #iENebula GraphfIR&HEHERH &

$ 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, 0.0.0.0:33291->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, 0.0.0.0:33282->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

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, 0.0.0.0:33297->19779/tcp, 0.0.0.0:33293->19780/tcp
44500/tcp, 44501/tcp, 0.0.0.0:33300->9779/tcp

Nebula GraphZRIA#HH 9669 i & iR EARSS, ANRFTEEULRT, TEEXE 3 nebula-docker-compose WY SCAF docker-compose.yanl , SRS EE
Nebula Graphf#%.

3.3.5 &&ENebula GraphfRSHIEIEF B &
Nebula GraphfWFiE £dEA H S5 AL EETE nebula-docker-compose/data 1 nebula-docker-compose/logs H 5%H,

HSRAVESHANT

nebula-docker-compose/

|-- docker-compose. yaml

—— data

| f—— meta0

| f—— metal

| f—— meta2

| f—— storage0

| f—— storagel

| “—— storage2

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

—— storage2

3.3.6 f=1ENebula GraphfRs3S
AP RIBATHI T A5 1 Nebula Graphfi5s :
$ docker-compose down
WISHREATTER, RRELRINEIERS .

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
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3.3.7 W WL

/" Note

43 docker-compose down -v fFXMBRATHE A Nebula Graph#V¥dE. AR AN ZdevelopingsinightlyhRA, H BA LA ERM, I

i
%5,
3.3.7 B Ila)

WA EEDockerPRETRIN SRR ?
1F H % nebula-docker-compose PB4 docker-compose.yaml , X N ARSS 1Y ports P& Jy & E s, 40 :

graphd:
image: vesoft/nebula-graphd:v2-nightly

ports:
- 9669:9669
- 19669
- 19670

9669:9669 FERPNERHY66 QMLET EI ALY I H/Z29669, T /7Y 19669 /I 1966 QWL F SRR -T2 BEALIY,

HN{AIEEINebula GraphBRSSB9Dockersi & ?
£ H 5% nebula-docker-compose NI T4y docker-compose pull , AL EEHGraphfik%s. StoragefkFFIMetafkFES V%,

1T D docker-compose pul LHRESERROR: toomanyrequests

ATREEENAN T 51
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

MUHERF R EiXF Docker HubiY#R R, A7 2152 W Understanding Docker Hub Rate Limiting.

HN{AIEiNebula Console ?

AT F Al LLBE#i Nebula Console& iR,

docker pull vesoft/nebula-console:v2-nightly

#N{AFHLENebula Graph ?
##iNebula GraphfyDocker&i{§H B SRS :
1. £ H 3% nebula-docker-compose N, $4T 74T docker-compose pull #Nebula GraphfyDocker$i{,

2. AT A4S docker-compose down {5 1ENebula GraphfiR55.
3. $HATA4S docker-compose up -d JE4/Nebula Graphfik%s.

At L E#Hinebula-docker-composeFE (Nebula Graph 2.0.0-RC) f&, Fi&@idi#M3699%#Nebula Graph ?

f£Nebula Graph 2.0.1-RChA, ERIAUG I 3699 9 9669 o IE I 9669 ¥ [1iEHE, SUETECE S docker-compose. yaml PRY

Bt L E#inebula-docker-compose € EfG, TEFITNEHE? (2021501804H)
WHRAE2021401 H04 HEE#Hdnebula-docker-compose &, 1 H.ZHiEEHEIE, TEIELSI: docker-compose.yaml , ¥ HESCH 2wl Y
Uil FEIFIE S WIEUERIAGG T,
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https://www.docker.com/increase-rate-limit
https://github.com/vesoft-inc/nebula-docker-compose/commit/2a612f1c4f0e2c31515e971b24b355b3be69420a

3.3.8 XAy

At 2 EFinebula-docker-compose € FElG, FTTiEiARISUE? (20215F01827H)
20214E01 A27 BB T BUR R, LA ZAIMVEBIE, EHATAS docker-compose down -v MHIBRFTH A HIZIE,

3.3.8 1B X 314

* [HFEIG %% E Nebula Graph
* {HARPMEDEBZ % t1Z % Nebula Graph
* ZH7EHNebula Graph

IJE B 20214E7H2H
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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 f21ENebula GraphfRs3S

0 Danger

TEZMER kill -9 avasifilze bR, NRTRERY MR B R R k.

B

PUTAN T @ 4345 1k Nebula GraphfiR%s :

sudo /usr/local/nebula/scripts/nebula.service stop all

INFO
INFO

$

[ Stopping nebula-metad. ..
[

[INFO

[

[

[

Done

Stopping nebula-graphd. ..
Done

Stopping nebula-storaged. ..
Done

INFO
INFO
INFO

BERBE

{E nebula-docker-compose/ F SR TAN T fi43{51ENebula GraphfiR%s :

nebula-docker-compose]$ docker-compose down
Stopping nebula-docker-compose_graphd_1

Stopping nebula-docker-compose_graphd2_1

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

. done
. done

done
done

. done

done

. done
. done
. done
. done
. done

done
done

. done

done

. done
. done
. done

Removing network nebula-docker-compose_nebula-net

/" Note

747 docker-compose down -v IFXMERFATE AHINebula GraphiV¥dE, AR ZdevelopingsinightlyfiRA, H BAE LA MERM, 1E20L1

A
To

3.4.4 & Nebula GraphfRsS

B

PATAN F 57 & Nebula GraphfIRSHIRE ¢
$ sudo /usr/local/nebula/scripts/nebula.service status all

o NSRRI 4R, #R"Nebula GraphflR55 EH#3517.

[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

3.4.3 {#1:Nebula Graphf55

=

* AIMGREIZEMAN TS5, #r"Nebula GraphfiR%55H, AIUMEFH RS (E Rt —HiE, & ENebula GraphtXFKE ),

[INFO] nebula-metad: Running as 25600, Listening on 9559

[INFO] nebula-graphd: Exited

[INFO] nebula-storaged: Running as 25646, Listening on 9779
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3.4.4 &i%ENebula Graphf%s

Nebula Graphfiz5sHiMetalli55. Graphfig5fiStorages5 L FITRME, X =FARSIVECE AR FE LR H RV etc HREWN, ERINBRERA Jusr/
local/nebula/etc/ , FH AT LUK ZSAE N MRC & SCAFHERS (),

BRBE

£ nebula-docker-compose H FENHUTAI T dn 532 E Nebula GraphflRF5IRA ¢

nebula-docker-compose]$ docker-compo:
Name

nebula-docker-compose_graphdl_1
nebula-docker-compose_graphd2_1
nebula-docker-compose_graphd_1
nebula-docker-compose_metad0_1
nebula-docker-compose_metadl_1
nebula-docker-compose_metad2_1
nebula-docker-compose_storaged0_1

nebula-docker-compose_storagedl_1

nebula-docker-compose_storaged2_1

se ps
Command

State

Ports

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

./bin/nebula-storaged --fl ...

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

Up (healthy)

0.0.0.0:49223->19669/tcp, 0.0.0.0:49222->19670/tcp,
0.0.0.0:49229->19669/tcp, 0.0.0.0:49228->19670/tcp,
0.0.0.0:49221->19669/tcp, 0.0.0.0:49220->19670/tcp,
0.0.0.0:49212->19559/tcp, 0.0.0.0:49211->19560/tcp,
9560/tcp
0.0.0.0:49209->19559/tcp,
9560/tcp
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

0.0.0.0:49208->19560/tcp,

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,

WERARSS A H, B LA I AS % FR (B4 nebula-docker-compose_graphd2_1) , SRJGHUAT docker ps 257G X M1 CONTAINER ID (ZRfFIH
2a6c56c4055 ), R JE B R A AR HEE IR,

nebula-docker-compose]$ docker ps

CONTAINER ID  IMAGE COMMAND CREATED STATUS

PORTS NAMES

2a6c56c405f5  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

ar4054c6ae25  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

7bb31b7a5b3f  vesoft/nebula-metad:v2-nightly "./bin/nebula-metad ..." 36 minutes ago Up 36 minutes (healthy)

0.0.0:49208->19560/tcp

nebula-docker-compose]$ docker exec
[root@2a6c56c405f5 nebula]#

nebula-docker-compose_metadl_1

-it 2a6c56c405f5 bash

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.

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

IeJEEH: 20214°5H14H
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3.5 ##Nebula Graph

3.5 &E##%Nebula Graph

Nebula Graph>Z#ZAEE PG, CIECLIZ . GUIR PRI THIEIE S TFRIIE i, ASCRbANebula Graph® P, HA 2440
A AECLI% FiiNebula,

3.5.1 Nebula GraphZ& i

FH PR LU B SRR & el an i T L EoRiE R Nebula Graph#EE,

3.5.2 {£ANebula Consolei&#Nebula Graph
iR
* Nebula Graphflk&CESN, AMIEZNIRSS, 1EZWEHH11F1ENebula Graphfli5s,

* i21TNebula ConsolefHlZFA1ZTNebula GraphfAikSs 2L Hil,

BESR

1. fEnebula-console T, WHIAFTEMNNA, HifiAssets,

/" Note

HEBGERERRTA

Draft a new release

(Pre-release ) Edit
—  Nebula Graph Console v2.0.0-alpha
© v2.0.0-alpha .
© o70e55E rvjude-zhu released this 15 days ago
Verified . . . .
® Supports interactive and non-interactive mode.
Compare ¥ ® Supports viewing history statements.

® Supports autocompletion.
e Supports multiple OS and architecture (We recommend Linux/AMDG64).

» Assets 7

2. fEAssets XISIKEIWLAHBITATTRIY —EHISCF, TEOCHEINLE Lo
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https://github.com/vesoft-inc/nebula-console/releases

3.5.2 f#ifflNebula Consolej%Z#%Nebula Graph

v Assets 7

@ nebula-console-darwin-amd64-v2.0.0-alpha 8.24 MB
@ nebula-console-linux-amd64-v2.0.0-alpha 8.22 MB
@ nebula-console-linux-arm-v2.0.0-alpha 7.28 MB
@ nebula-console-windows-amd64-v2.0.0-alpha.exe 7.84 MB
@ nebula-console-windows-arm-v2.0.0-alpha.exe 7.06 MB

m Source code (zip)

m Source code (tar.gz)

3. (AN&) MR, SN nebula-console o

f Note

fEWindowsR4iH, 15 E At nebula-console.exe o

4. 1£i51TNebula ConsolefHlLas _ LHATAI T an4y, A% Fnebula-console X AFHIHAI TR,

/" Note

Windows 351 Bkt 25 2.

$ chmod 111 nebula-console

5. fEm B TREF, Yl TEH R ZEnebula-console XX fFFTfE H 3%,
6. SUITAN N A 3% Nebula Graph.

* Linux#{macOS

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

e Windows

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

SRORHIAN T
S8 ]
-h BB,
-addr WIEEEZ N graphd IR IIPHISE, BRIAHINEH127.0.0.1,
-port R e graphdIRFSHISH . BRIASHIT99669,
-u/-user & iENebula GraphMkSHH %, KBRS MINER, P& LUEEAL RS,

&

-p/-password

B RN B D, ARE S INER, ST UE SRR TAT,

-t/-timeout BB REHCIIE PN R, FANED, BRIMEDN 120,
-e/-eval RE T HRZINGQLIAH, ERMING 2T —KZIFEIERISER, AR5 H3IMITER,
-f/-file RETFENGQLIBEAINT RIS, BERRIIG 2HTIZCUFNINGQLIEAF IR ISR, ITsEte)s BT,

R RT LU H € PR B 2 407
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https://github.com/vesoft-inc/nebula-console/tree/v2.0.0-ga

3.5.3 Nebula Console & &7

3.5.3 Nebula Console S BiRR,

SHEIFER, Nebula Consolex SHATEIE RIVEIREICSVAR A F b, KIS HBARFIE S, #AEZNOT :

/" Note

* MARXI RN,
* CSVIEUCPHRIFE Y BT TAEH SR, RILinuxan 4y pud SoRHY H %o

o HESHE
nebula> :SET CSV <your_file.csv>
o KSR

nebula> :UNSET CSV

3.5.4 ffANebula ConsoleBi FFiERE
FAFRIDUER exiT 804 :uIT MNebula GraphWifi&#, /7, Nebula ConsoleXFiEHFHES () W/NEm, Bl quit,

nebula> :QUIT

Bye root!

3.5.5 B In)#
WAEE i & & Nebula Console ?

T#gm1ENebula ConsoleVi#iify, 1HZMGitHub nebula console TR,

R EH: 20214E518H
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https://github.com/vesoft-inc/nebula-console#build-nebula-graph-console

3.6 FERlHREIER

3.6 Bt FEE

A/ r#8Nebula GraphZEmlHgE ErIEE,

3.6.1 EZ=[a]#f1Schema

—/™Nebula Graph$Hl g — ek Z MEZERHAM, £ EZERAZERRE R, A DUER— DSBS E 22 RN R R BR R

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

- -~
” ~
/7 N
/ \
/ Tag: player \
VID: “player102”
I Properties: ‘l
I * name: “LaMarcus
1 Edge type: follow Aldridae”
Property: ”359 Edge type: follow |
’ ~ age: -
| * degree: 75 - Property: . |
* degree: 90
I I
I I
I Edge type: follow [
| Tag: player Property: Tag: player |
I VID: “player101” * degree: 95 VID: “player100” I
Properties: Properties:
| * name: “Tony * name: “Tim |
| Parker” Duncan” I
I * age:36 * age:42
[
I Edge type: serve Edge type: serve !
I Property: Property: |
l * start_year: 1999 * start_year: 1997
* end_year: 2018 * end_year: 2016 !
I I
I I
I I
I Tag: team Tag: team !
! VID: “team201” VID: “team200” [
| Properties: Properties: |
| * name: “Nuggets” * name: “Warriors” |
! I
\ /
\ /
S Graph space: basketballplayer /
N ph space: play P
~ ~ - -

3.6.2 uENebula Graph&E &IV 2SR
BRI EHRE, WRATEStorageRE5IEMHE] T Metallig5, HITAT4T SHoW HoSTS ZEBHLERIRAS,

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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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

/" Note

BRINODBE AR 108D, BUOOBKE IS heartbeat _interval_secs , THZ ULALE R/

NERBUERS, JRSHRCEREITRINEST, AR 5iks—

* HU1T SHOW BY, DESCRIBE i SAGEAHR XS RIVIRAS, THLAOIESIERETEM, MRREER, BEERLDER,

o SERR2NOBE (20%)

3.6.3 BIEFERE 28]

nGQLiE%

o QIR ZEH]

Tl

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

3.6.3 OIEANEREEZE(R

S8 LW

partition_num FEOE I ZE 5y Frfsct, TEBORE SRR AR, BIANERE A 3/MER, ABGRE 15 M H .

replica_factor TR A VRIAEG, BREEF SR IENS, EMRIAERREN, HTREETET quorumfyiE2s, H|
AR

vid_type FEE AMIDIEAEZER, ATIRME N FIXED_STRING(<N>) F{1 INT64 , FIXED_STRING(<N>) FEREUEIAI N FAFE, BAKE N,

B IR 5 INTes RREABAT R, BRIMEDH FIXED_STRING(S) o

* B O A B 22 )

nebula> SHOW SPACES;

* ERERUEE

USE <graph_space_name>;

1. PATAN T IBA G734 °N basketbal LpLayer 1YEI2E[A],

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

2. PAATARAT SHOW HOSTS A7) Fr Y XA I OE, WA 70 A
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3.6.4 OUEFREEMIL AR

nebula> SHOW HOSTS;

R ittt S et Fomm e it e e e E e e ettt e T T +
| Host | Port | Status | Leader count | Leader distribution | Partition distribution

T I T S S S S S S +
| "storagedo" | 9779 | "ONLINE" |5 | "basketballplayer:5" | "basketballplayer:5"

R ittt Fomm e Fomm e T e T e e P +
| "storagedl" | 9779 | "ONLINE" | 5 | "basketballplayer:5" | "basketballplayer:5"

T I T S S S S S S +
| "storaged2" | 9779 | "ONLINE" |5 | "basketballplayer:5" | "basketballplayer:5"

R ittt Fomm e Fomm e T e T e e P +
| "Total" | __EMPTY__ | __EMPTY__ | 15 | "basketballplayer:15" | "basketballplayer:15"
I E I S S T S S S +

Got 4 rows (time spent 1633/2867 us)
#1% Leader distribution?) i 5%], 1EHTH4 BALANCE LEADER EEHT /L, HZ(ER, 1S W Storage fii o,
3. JEFFE Z2(H] basketbal lplayer .

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

FH P AT LUAAT A 4T SHOW SPACES 757 Bl 2Ry IR 22 6],

nebula> SHOW SPACES;

Fo e +
| Name

T +
| "basketballplayer" |
Fo e +

Got 1 rows (time spent 977/2000 us)

3.6.4 BT EMIAER

nGQLiE;

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

il

BIHFREE player Fl team , DUNGHZEAEY follow Al serve » BEAAAI T £,

Ea e Jg 1k

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

-46/443 - 2021 Vesoft Inc.



3.6.5 A =FB

RUFTRTLUBE A INSERT 541, ETBUAIAREM AN, sCEETEA 2R AL,

nGQLiE%
o fAR

INSERT VERTEX <tag_name> (<property_name>[, <property_name>...])
[, <tag_name> (<property_name>[, <property_name>...]), ...]
{VALUES | VALUE} <vid>: (<property_value>[, <property_value>...])
[, <vid>: (<property_value>[, <property_value>...];

VID 2Vertex IDI4HE., vID 71— ZE R H2HE—1,
* AL

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>...]), ...];

Tl
o JAACERER RATERBA £

nebula> INSERT VERTEX player(name, age) VALUES "player100":("Tim Duncan", 42);
Execution succeeded (time spent 28196/30896 us)

Wed, 24 Feb 2021 03:55:08 EST

nebula> INSERT VERTEX player(name, age) VALUES "player101":("Tony Parker", 36);
Execution succeeded (time spent 2708/3834 us)

Wed, 24 Feb 2021 03:55:20 EST

nebula> INSERT VERTEX player(name, age) VALUES "player102":("LaMarcus Aldridge", 33);
Execution succeeded (time spent 1945/3294 us)

Wed, 24 Feb 2021 03:55:32 EST

nebula> INSERT VERTEX team(name) VALUES "team200":("Warriors"), "team201":("Nuggets");
Execution succeeded (time spent 2269/3310 us)

Wed, 24 Feb 2021 03:55:47 EST

o AR AAIBRIAZ 7] % R34,

nebula> INSERT EDGE follow(degree) VALUES "player100" -> "player101":(95);
Execution succeeded (time spent 3362/4542 us)

Wed, 24 Feb 2021 03:57:36 EST

nebula> INSERT EDGE follow(degree) VALUES "player100" -> "player102":(90);
Execution succeeded (time spent 2974/4274 us)

Wed, 24 Feb 2021 03:57:44 EST

nebula> INSERT EDGE follow(degree) VALUES "player102" -> "player101":(75);
Execution succeeded (time spent 1891/3096 us)

Wed, 24 Feb 2021 03:57:52 EST

nebula> INSERT EDGE serve(start_year, end_year) VALUES "player100" -> "team200":(1997, 2016), "playerl01" -> "team201":(1999,
Execution succeeded (time spent 6064/7104 us)

Wed, 24 Feb 2021 03:58:01 EST

-47/443 -

2018);

3.6.5 i AR

2021 Vesoft Inc.



3.6.6 TIHEIE
* GOVEATATLURIEHEE 4 EARPE. 60 VLM —NERZ A AL, i — AR Z4E,
* FETCHIB AT LUK sk m
* LOOKUPIBAJRETFZI (19, AIWHERE FAJ— A, BHA SR ERIEIEER.

* MATCHIEA R &M E iR Y, (H2EHiERs | ArehtNebula GraphHHYEHEE,

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>;

¢ FETCH

o HiEREENE

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

- HifjhETE

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

* LOOKUP

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

* MATCH

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

cIEaTHI
* M\VIDA player100 FYEK EFF4R, 07532 follow IRENEREMIER 7o

nebula> GO FROM "player100" OVER follow;

| "player102" |

-48/443 -
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Got 2 rows (time spent 12097/14220 us)

* MVIDHN player100 FUER GiFF4h, A&

nebula> GO FROM "player100" OVER follow WHERE $$.player.age >= 35 \

-> YIELD $$.player.name AS Teammate, $$.player.age AS Age;

Proccoocoooooooos S +
| Teammate | Age |
+- socdbonsno +
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

* MVIDZN player100 FYBR GITF4R, 1075 follow EHIEZIVER T
=8

* [ENEETT

nebula> GO FROM "player100" OVER follow YIELD follow._dst AS id | \

GO FROM $-.id OVER serve YIELD $$.team.name AS Team, \
$7.player.name AS Player;
R ———— occooooccocoooo +
eam ayer
T PL:

Got 1 rows (time spent 5055/8203 us)

follow IR K FHETI55 1VER 7

, FEREIMATHIRERFRIGER,  [RINE 40 5,

, RERRIX

TS BLHA
RE FORAMTE R
| HAEZ N EWEER, Fii— EWERERTE -1 &R,
S FORE BT E W SRR,
o {E A IR AL
/" Note

Y E BN — MRS AR, e 22 &

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

ST — | S —— +
| Team | Player |
T fomcomccccoces +
| Nuggets | Tony Parker |
ST — | S —— +

Got 1 rows (time spent 3103/3711 us)

FETCHIZ ATl

EIHVIDA player100 1YER AIY)ETE,

nebula> FETCH PROP ON player "player100";

S +
| vertices |
e +
| ("player100" :player{age: 42, name: "Tim Duncan"}) |
S +

Got 1 rows (time spent 2006/2406 us)

RIEVE RIS RN R,

\
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3.6.7 BUUEALA

/" Note

LOOKUP 1 MATCH HY7RBIIAE T SCHYZR S B & F

3.6.7 &= A4
FH P R] LU UPDATE 1B AJBR UPSERT 1B A SN KR,
UPSERT & UPDATE A1 INSERT FYZ5 G IR, {1 UPSERT BT — D rislsh, WIRERIELE, BIRES B A — D RE6h,

/" Note

UPSERT #{E /25T Nebula Graphfy 4y XHATEATHME, L P78 L BT INSERT BX, UPDATE 12,

nGQLiE%
* UPDATE %

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

* UPDATE i1

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

* UPSERT sioiil

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

Tl

* JHl UPDATE {EZZVID2N player100 [YBR MY name JEME, SRJGF FETCH IB ARG ESE R,

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

Wed, 21 Oct 2020 10:53:14 UTC

nebula> FETCH PROP ON player "player100";

¥
| vertices_
+
\

| ("player100" :player{age: 42, name: "Tim"})
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3.6.8 MIBR <AL

Got 1 rows (time spent 2463/3042 us)

* FH UPDATE 182501 degree JE 1, SRJGH FETCH R TEEE R,

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

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

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

Got 1 rows (time spent 2205/2800 us)

* JH UPSERT i A—NVIDHN player11l Y o

nebula> INSERT VERTEX player(name, age) VALUES "player11l":("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 = $*.player.age + 11 \

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

S +ommee +
| Name | Age |
Proccoocoooooooos S +
| Dwight Howard | 33 |
S +ommee +

Got 1 rows (time spent 1815/2329 us)

3.6.8 MR =F1IZ
nGQLi&&
o IR AR
DELETE VERTEX <vidl>[, <vid2>...]
* MlkRL

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

il
o MHIBR

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

o MHBRL

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

3.6.9 &5|

H eI LGE CREATE INDEXIBAIAFRSE (tag) FIAZEAE! (edge type) HEHNZE5I,

fEMAZRE W%
* MATCH T LOOKUP IE AT TARKINER S |, (B2 R5 IR FHEMRENIRRE (EI0%REEEE)  HABMBREL NP ERRS], BRIFRE
T FIER S DAL S5 I,

o BHNCAERRIRERERS], SNARESRS CAAEREEE, SECEETE WATCH A Lookup B AR ERIE, HLEE, BEIEERS),

-51/443 - 2021 Vesoft Inc.



nGQLiE;
o GRS

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>;

il
NARZE player FUJE 1 name BIEEZR S|, I HEEZRS],

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

/" Note

NEAETEE RENW LR REEOIERSIN, FEEERTIKE, Eutf-84idt, —PscF /35y, ML R EMEREIRE SR K, #ila110

MFR, RIIKETREN30, FEHIESILOIERS],

EHF 25| FILookupFIMATCHR B
TR LooKUP B MATCH 5 — DRI [A] . ANSREA, EQIEZRT,
HREIFRZEN player FIAERIER, BN name JEIHIE N Tony Parker o

// Anane/®I4EBIERZRS |player_name_0,
nebula> CREATE TAG INDEX player_name_0 on player(name(10));
Execution succeeded (time spent 3465/4150 us)

/| EIRFRG I HREEN EFERIBEE R
nebula> REBUILD TAG INDEX player_name_0

fooooooooooo +
| New Job Id |
ST —— +
| 31

fooooooooooo +

Got 1 rows (time spent 2379/3033 us)

// fEFILOOKUPE IR m B R Mo
nebula> LOOKUP ON player WHERE player.name == "Tony Parker" \
YIELD player.name, player.age;

fommmmmmmmomss S A — +
| VertexID | player.name | player.age |
T ——— | [ — +
| "player101" | "Tony Parker" | 36 |
R ittt o el +

// EFAVATCHIBRIGR R BB 14,
nebula> MATCH (v:player{name:"Tony Parker"}) RETURN v;

R I +
[ v |
T +
| ("player101" :player{age: 36, name: "Tony Parker"}) |
B et e +

Got 1 rows (time spent 5132/6246 us)

HJE T 20214E5H 14 H
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3.7 BT EAY

3.7 EBSTEME

REMANAES T EZH I Nebula GraphNEARA AR, A/ 4 Nebula GraphNEZRRAR 2.0.1 FIAEAS TERRASKIN B % R

/" Note

1 xIRAAS T BEARZFifENebula Graph 2.xRA (£,

Caution

REBTENEPIHARLAEN % 2.0.1 BANVERD, H@H2.0.009% F mmifE mFaE 2.0.1 PRI,

3.7.1 Nebula Graph Studio

Nebula Graph Studio (f&#f Studio) f&—#FKn] LU Webi Y EEHEErfi{t TH, #5fiNebula Graph DBMSfiH, $2HHE. RS
A HWENGQLE), EHERFE I AR, HIEES T4 /ENebula Graph Studio.

Nebula Graphliiiz StudiofiiA

2.0.1 2.2.0

3.7.2 Nebula Exchange

Nebula Exchange (fiifiExchange) /2—iXApache Spark™ N, HTEDMRIMERER BRI T FINebula GraphH, B
Z A RS A BB AR BRI RS, 15155 W4 /ENebula Exchange,

Nebula GraphfiliA Exchangelfif (commit id)
2.0.1 2.1.0 (67bdfe8)
2.0.1 2.0.0 (af3fdf4)

3.7.3 Nebula Importer

Nebula Importer (f&jfflmporter) 2—#kNebula GraphfJCSVXIHFF A T.E, Importera] DUSZERMINCSVXH:, RS AEIEZENebula
GraphBE#dRE, #5152 W4 ZNebula Importer,

Nebula Graphjili# ImporterfiA (commit id)

2.0.1 2.0.0 (1d87c7b)

3.7.4 Nebula Spark Connector

Nebula Spark Connector/g—"SparkiZ#ias, #2#tifid Sparkin#E 25 Nebula Graph#i#EVAE /1. Nebula Spark ConnectorfiReader

MIWriterMEl 7, 1FIFIES W24 /ENebula Spark Connector,

Nebula Graphlfit Spark Connectorliit (commit id)

2.0.1 2.0.0 (af3fdf4)

W
71N
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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

3.7.5 Nebula Flink Connector

3.7.5 Nebula Flink Connector

Nebula Flink Connector/g—#k#BIFlink i 7 £ /i [i)Nebula GraphiViZ###s, %#iMNebula GraphEEHEEFIEEEEE, & FFEMARE
PEVRISEEIE S A Nebula GraphEIEIEE, 15155 U4 ZNebula Flink Connectors

Nebula Graphlifiz

2.0.1

3.7.6 Nebula Console

Flink Connectorfif* (commit id)

2.0.0 (52d2b3d)

Nebula Console/2Nebula Graph#yFACLI% Fifi, AlfulEi 152 Wik Nebula Graph,

Nebula Graphlifizd

2.0.1

Nebula ConsolelfiA (commit id)

2.0.0 (1£32236)

3.7.7 Nebula Docker Compose

Docker Composer] MURi# % Nebula Graph®#f, AMi{ifHiEZ N Docker Composefif# Nebula Graph,

Nebula Graphlifi

2.0.1

3.7.8 API

Nebula Graphliiid

2.0.1
2.0.1
2.0.1

2.0.1

3.79 k%%

* API

* Rust Client

* Node.js Client

* HTTP Client

.t

Nebula Docker Composelfifs (commit id)

2.0.0 (2c2549a)

S (commit id)
C++ (7305¢72)
Go (542ed24)
Python (cb48e8a)

Java Client (923bc04)

¢ Promethus connector

e Dashboard

e [Graph Computing TODO]

o PERE. MK, & 5IRE

¢ Benchmark

¢ Chaos Test

* Backup&Restore

IJE E R 202148 H4H
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https://github.com/vesoft-inc/nebula-flink-connector
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. nGQLf5m

4. nGQLIER

4.1 nGQLHLR

4.1.1 Nebula GraphZifliZE (nGQL)

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

+42nGQL
nGQLENebula Graphff VA IREEIRIES, SHFRGEEMWVELL, MEnGQLENIFAALSHE N RIRIHHZESQLERIES, 5 T%,
nGQLE—/MHTHWIE, RFFSLEMFIRHERMML, KILATAER HBUEEMSL PR REAR—BUW R, ASBR L nE, 15 Kissuei@il
Nebula GraphHIfA, Nebula Graph 2.0 % HHifRANFZHFopenCypher 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

H AT #iNebula Graph/rfilEidiEbasketballplayerscff, #AJGfiHNebula Graph Console, {HHIE -f $LATIHIZR,

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>
oool)8

[, <property_name> <data_type>

RBER

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

4.1.1 Nebula Graph#iffiEs (nGQL)

AR 2021450 14H
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4.1.2 [

4.1.2 BEER

ASr¢EfENebula Graphil H FH 8 R Y — L5 EAGE F N

/" Note

ASCEBCREAR, ERESUREGIS, THE G KIRALSS ST A,

LifERER BAR#HITIEIR

HiNebula GraphH5eRWER TR, AT MR HIEMN A, o BdEH AR 55 B Al FE AR, U
AL, BWHERANESS, T EAFHIMERE, AT A K e BRI R,
AREgENEN

* UREEIELE I ITERERHE, 8 TIRAE PR, MRS RS, fia, BRRac iy, S RSO =MEN, BXAE MR
person, RIGANERINGES, Fik, IRIEHEONENE, TROVE DM ERMEORIPRERN — A2 has , ARG OIE—MERRER NG
AREE I, SXORPEE /T TR R (RO I T RE.

o JLAIEE MRS ZfE K FAF R, Nebula Graph=X el FIFEMEK TR EN, (B E MR N RIEE AR AL, /OB ARCR
(write amplification) .
BIEGEREEN

TEEER, R — R PRI MR — MRS, BIHE A RIBESE T 4,

ERERZRS|
T SR AT LU, (HR R0 |2 SICE MR TRO0% R H L, U (AR St A M52 0 Ao e PR 22
7 nE

THAEREEAE IR AR, FRIEIRIE AR5 DL S5 HI2 .,

A EHT 202145H14H
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4.1.3 B

4.1.3 &R,

X (pattern) FIEBICAL, R2EEHIES WD, AX/r#Nebula Graphfy#FmE=,

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)
ARG — DA RIEAREGER | I R — SRS AL, MR a flb, S2AE TR, 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)

/" Note

nGQLHHY tag HE&5-openCypher iy label H AR, HilAl, HBMAIE— tag ZJGFREMMAE, MiH tag & X T EIENZER,

REARR T T EAHB AR TP i 2 A8, SR AT DU s bR Bil4n
(a:User)-[1->(b)
R AT DUSA 2 MRS A, B4 -

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

/7 openCypheriftZt:

nGQLHY MATCH IBA] M A ZH5 M (a:User:Admin) PEBLZ MRS,

BRI
RAZRENEEALG R, nGQLISX RS _E#T LUSMEIE, 77 @Kl S E B,
FERH, BIERER T 0N - ARERE SRR — g Ex, HPSOES k. flan— R am A E

(a {name: 'Andres', sport: 'Brazilian Ju-Jitsu'})
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FERXA ATV — 562

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

ibtEs0

iR — Gl R T R R SR R

SERT LU LT 5 2 U e B 5 1A AR KDy 751a), RTAENg Sk, g @
(@-0-()

MR, sathalblanfh, —x5is T okEwisk, LEBEEME 2R, BIa
(a)-[r]->(b)

A ERIFREE—FE, SOMATLUAIR, fRAREm, B @
(a)-[r:REL_TYPE] ->(b)

MR LSRR, —sRaEE —fna2e, (ERARBAMEMAZ N ANEn2, WDHEERS () FANeEsIr, fign :
(a)-[r:TYPEL|TYPE2] ->(b)

MR, AR FRAI LA, fild

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

TRIER
TEE B AR R ERIRZ 550 (DU RD AR — S ISR, AREMEHZ D AL RAER, HIAn
(a)-[*2]->(b)
R T 32 IIE, ENTEME SRR E L (KER2) , FMT:
@-0->0-01->()
WA LU TR, SRR variable- Length edges , IIAN
(2)-[3..5]->(b)
*3..5 FoRR/IMNRIEEN3, RAKENS,
TR T 4R350, 5RANEG KSRV,
R IR R N, FIRERAKE, B

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

/" Note

RIFEERARKIE, PEREEERDKE ((a)-[%3..]1->(b) ) BHAIEE ((@)-[11->0)) .

—RINEREI REARRN 8% . nGQLAVFEFAAE MR, Hilal .

p = (a)-[*3..5]->(b)
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4.1.3 ik

5T LUEMATCHI AP B PR 2 B

IJE EHT 20214E8 H2H
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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,

A 20214E3H 18 H
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4.2.2 /R

4.2.2 /R

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

RJEHEH: 202143 H19H
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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" B 'This is a single-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|=,

# 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
| Lliteral |

And no side effects

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

CypherfyiR[EIZE R RN 34725 SNG4, nGQLEECypherfy /i,

nebula > YIELD '' AS quotel, "" AS quote2, "'" AS quote3, '"' AS quote4
+

T T e +
| quotel | quote2 | quote3 | quoted |
T ——— T —— S [ — +
\ \ \ [
T T —— S e +

RJEEH: 202148 H19H
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4.2.4 HEFIm R

4.2.4 BEAFEYE)ZEEY

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

TEA AN E2ERIP B HEAEN, Nebula GraphZARHEA! E 21 timezone_name BEHE NI X, FHZISAME ( TIMESTAMP SEFUMBIAL) s R L 57
AR (UTC) WAl FEZ AR I A 2ERUE A UTCHR A,

/" Note

WFESCH AT X, TG RIRME ST AR SS W BCE S timezone_name S,
255 RETURN F-AJ, BR# date() . time() 1 datetime() FTLAFHZS{E R 0] 24 wii iy H #ABLHT ],

OpenCypher#& &t
° FHE. AL H. N 2. B, RdRER,
o RZHFEE Llocaldatetime() T duration() o

© RNEFFRE D FAT RN RS, {SZHF YYYY-MM-DDThh:mm:ss o

DATE

DATE & HEH, HEAEENHE, Nebula GraphtZZ M1 DATE FIRE TN YYYY-ui-DD , 742G HE -32768-01-01 F] 32767-12-31

TIME

TINE A AR, EEAEEHY, Nebula Graph#ZRF1E R TIME FIFEZH hhimm:ss.ususus o SZHFIIYEREE 00:00:00.000 F] 23:59:59.999

DATETIME
DATETIME €4 & H #IMIIE], Nebula Graph#uZRH1E R DATETIME HYAE T YYYY-MM-DDThh:mm:ss.ususus o SCREHYTEESE -32768-01-01T00:00:00.000 F|
32767-12-31T23:59:59.999 o
TIMESTAMP
TIMESTAMP CL 2 HIFIAIIN Al SZHFHITE B2 UTCIN [AIEY 1970-01-01700:00:01 F] 2262-04-11T23:47:16
TIMESTAMP 32 DU RS
o DU RV SRAFAE RIS R 5140 1615974839 , 2RI 2021-03-17T17:53:59 o
* A1 TIMESTANP Y77 TUELAEIN AT timestamp() BRI,
* ffA TIMESTANP HYJT TUELHEIN I, timestamp() BRIZAT now() BEL,

o REFE RV 64 int,

]
1. QRFRZE, FF509 datel, L& DATE. TIME A DATETIME =FPe%l,

nebula> CREATE TAG datel(pl date, p2 time, p3 datetime);

2. }ﬁi‘}\}ﬁ, ZFRN 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"));
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4.2.4 PSRN F2ER

3. BIEERREE, #0750 school , TLEF TIMESTAWP 287,
nebula> CREATE TAG school(name string , found_time timestamp);
4. AR, HFRouT, FEENTET "1988-03-01T08:00:00" o

# BREEAZIUEA, 1988-03-01T08:00: 003 Rz HYBY [E]&L/9573177600, ¥4 /9UTCAYIE]/9573206400,
nebula> INSERT VERTEX school(name, found_time) VALUES "DUT":("DUT", 573206400);

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

S A, B dut, A now() BIELFEARIN AL

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

AT LU wITH 1B AR B B H RIS R, Ban

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

foocooosoocooooo +
| d \
S —— +
| 12:31:14.000 |
foocooosoocooooo +

Fommm e +
| x \
fromoososcooo +
| 1984-10-12 |
Fommm e +

HJE T 20214E5H 14 H
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4.2.5 NULL

4.2.5 NULL

BOANBOUT, A RSGLN, JEIEERTLOY i, H P AT O E B MEE AT e (NoT NuLL ), BME A S sl A N A A B R MR AE,  BRIERN

BN DR EERIAE,

NULLBYIZIEIS(E

AND. OR. XOR I NOT FYE{HZRAIT,

a b a AND b aORDb
false false false false
false null false null
false true false true
true false false true
true null null true
true true true true
null false false null
null null null null
null true null true
OpenCypher#& &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);

- 66/443 -
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false

null
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true

null

false

null

null

null

NOT a

true

true

true

false

false

false

null

null
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{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 +

4.2.5 NULL

IJEEH: 2021428 H12H
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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 +

IRfE T 20214E3H19H
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427 &85

HE (Set) BEAHIEAEL,

OpenCypher# &t

fEOpenCypher, &R~ MRS, MENGQLY, KEMTERITHIE.

4.2.7 €8

IeJE R 20214:3H19H
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4.2.8 B

4.2.8 Wt

Bt (Map) J& 2 S8R, — P ugHE —HEEN (Key-Value) MEFESE, EWESH, KeyETAFHEA, Valuen BUBEMENEIA, M

ATLGET map[ ' <key>'] HYJ7 TEIRERBLST R TCR,

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)

IRfEHEH: 20214E5H14H
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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

e T 20214E3H 24 H
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A3 TENEEEN

431 E/EW (FALEH)
ALK B AREROEIRGRE—E, REETIIE THRFEEFE, RERRE5R,
Nebula Graph> =778 &0 &)

* (OpenCypheriff]) MEHEANTA), WLENHEBULS AR LS R,

° (nGQLY E) ZANEWAMAEIAH, MEXHS () oW, RERE— I ERNEER,

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

OpenCypher# &t

EEEERT, BAEEMAOpenCypheriBHMInGQLY B, FIAIMATCH ... | 60 ... | YIELD ..., (EBHAPIFIEA, 1THERE XM,
* WIREFOpenCypheriffy (MATCH. RETURN. WITHZE) |, IEAEEfHEETR S SHE T4,

* AR ANGQLY BEIEA] (FETCH. 60. LOOKUP 5§) , RAUEHEERES ESHE T,

EEEAIFRXNES

Plal— 1 EWH=1FERA, B, CAMK, AR—DEERME, BRE—MIHERE, CR—IEHRME, MREEHITIRED, EA—MRERITRIE, M
PMEEFRAREXN - BAWE, mHEANNERRTHITRRF.

/" Note

openCypheri%HH5E K,

il
* OpenCypheri&f]

# FOEESNER.

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;

# BAZ 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 & (EERT)

# EEFHERS N EM,

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

[ —— S +
| Team | Player

[ S S +
| Nuggets | Tony Parker |
R — froooooococoood +
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4.3.1 £E5EW (TR

) T 20214650 14 H
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432 BENXZE

Nebula Graph tiRF—ZIBHNE RN BI5E L &4

OpenCypher#& &t

F o e e +
[ v I
S +
| ("player100" :player{name: "Tim Duncan", age: 42}) |
F o e e +
AR v EER B XA,
nGQL" &

nGQLY R HE AR RATLIFIRN $<var nane>, var_name HF 5L, BFs TRIZ () MIRR, RAVFERHALT AT,
BE XA RUE HRTAAT AL, PUTA ARG RSB, FREMEHALE P skt T (2 AT B 8 SRR

MR DTE R EE WP B E R, 2 EEMNENERIE

/" Note

HE ERX DI,

il

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;

N i SR +
| Team | Player |
fmmconmcos {romcoscccooces +
| Nuggets | Tony Parker |
N i SR +

—ZRIBH],

ZIE G,

4.3.2 HEXZR

B EHT 202145 H20H
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4335|HEM

FH PR LULE WHERE AT YIELD F-A)FR 5 | B @ M.

/" Note

AIRELGER TnGQLY &,

5 A=EENE

s

$.<tag_name>.<prop_name>

tag_name

prop_name

B
$$.tag_name.prop_name
Y
N
tag_name

prop_nanme

5| bR
SIRBEXNLREE
<edge_type>.<prop_name>
S8
edge_type

prop_name

5| AREmLENE

bR T B XHSAENE, S5

B
_src
_dst
_type

_rank

BiW
FOREIARL
RHIBREE S,

PRI IR AR,

B

EZN=LbI
RIIBREE A,
RN PR,

EAATT =R R 1

Bl
MIRTERAA R

SAIE R

DS NERGAD, EDUS 2R Tl

$hfrank{d.

4.3.3 5B
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4.3.3 5B

il

# R[ClERE R MRS p Layer Mname /& M EA] B 9 S B9ITREp layer Mage B ME(E,
nebula> GO FROM "player100" OVER follow YIELD $7.player.name AS startName, $$.player.age AS endAge;
S S — +

| startName | endAge |
T — R — +
| "Tim Duncan" | 36 |

# REIAZER fol lowHIdegreeB M (E,
nebula> GO FROM "player100" OVER follow YIELD follow.degree;

T — +
| follow.degree |
S +
| 95 \
T — +
| 90 \
S +

# REINSER fol lowkUiERiam. BMR. WARRIDHLrank(E,
nebula> GO FROM "player100" OVER follow YIELD follow._src, follow._dst, follow._type, follow._rank;
oo oo oo e oo e cemoeccomseoo e m oo s o m oo +

| follow._src | follow._dst | follow._type | follow._rank |

IR 20214E5H14H
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4.4 555FF

4.4 TEFF

4.4.1 LHERT

Nebula GraphHH LA T

5 B

= VRAEL

+ ik
e
ik

/ Bk

= %

=, < TET

< N

< INTEET

>= KTET

% A
TEGFS

IS NULL ANULL

IS NOT NULL AHNULL

PERPAR ISR true B3 false o

/" Note

HEA RS ER T RAE Y, SRATEENULLEHEE,

OpenCypher#& &t

Nebula Graph#', NULL#EE/ERlopenCypherR[H, 17 HMAIEERSEE, fFopenCypher, IS [NOT] NULL jE % 5. OPTIONAL MATCH —iEZfdiH,
{HZEnGQLA 4 OPTIONAL MATCH o

Tl

TIPS, RO RNE, NRZEEAHE,

/" Note

nGQLAMWIHEITE/E =, openCyphersFWHSFEZE =,
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4.4.1 HBAF

nebula> RETURN 'A' == 'a', toUpper('A') == toUpper('a'), toLower('A') == tolower('a')
e U
a") | (toUpper (" =toUpper("a")) | (toLower("A") "a"))
T S S S +
| true | true
Fommmmm e et e e LT L PR TS +

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

| false | true |
T — TS +

nebula> RETURN 3 > 2;
¥

-+
| 3=2) |
-+

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

nebula> RETURN 2 >= "2" | 2 >= 2;

nebula> YIELD 2.0 < 1.9;

nebula> YIELD 0.11 <= 0.11;

nebula> VIELD 1 != '1";

IS [NOT] NULL

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

+ -t -t
| valuel | value2 | value3
=S ——— P —— +
| true | __NULL

frommoosoo Fommmmen

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

| length(NULL) | size(NULL) | COUNT(NULL) | NULL IS NULL | NULL IS NOT NULL | sin(NULL) | (NULL+NULL) | [1,NULL] IS NULL
$mocoomcocoscos fmmcomccoces e dpm=mmommsooocos + + e . +

| BAD_TYPE 0 | true | false | BAD_TYPE | __NULL__ | false

+ S —— N +

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

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;

N —— S — frossoosoosoossoosoo +
| mapl.name IS NULL | map2.name IS NOT NULL | map3.name IS NULL |
S frooooooooocooooocoosooeo S +
| false | false | true |
N —— S — frossoosoosoossoosoo +

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

HJE T 20214E5H31H
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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

A EHT 202143 H24H
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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;

FI AT DUE A VIELD A TR EGREIEEER, ANSAGE vIEw , BRIAKE HFRAID,

RIFHE YIELD FHHON R RIS ROLE R, R e BTN VR $-, BIRIREEY §- dstid .

4.4.3 EHEFF

A EHT 202145H14H
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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 $A.player.age 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 +

IeJEEH: 20214E7H15H
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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,

- 86/443 - 2021 Vesoft Inc.



4.4.5 LEBHRA

e T 20214E3H 24 H
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4.4.6 FAFHRBRELY

4.4.6 FRIBTER

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

HFp 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,

TENFARR 5 R FA A PCRE 74 HRo
/" Note

AL ER B VR BC AR X 0 KN

il

nebula> RETURN 'a' + 'b';

+-- -t
| (a+b) |
T +
| "ab" |
Fommmm e +
nebula> UNWIND 'a' AS a UNWIND 'b' AS b RETURN a + b;
{fomoonmail
| (atb) |
Fommm e +
[ "ab" |
oo +
CONTAINS

CONTAINS ZERIFB I /EAT A E R 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 S R S +
| "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" \
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 |
N — S —— N N ——_ +
| "Tony Parker" | 1999 | 2018 | "Spurs"

N I e fmoconmsoooscos +

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

R e e LT R e e T et Fom e +

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

S — - N [ ——_ +

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

N . e fpmoconmsoooscos +
(NoT) IN

" NOT IN ["Yi" "Kobe"], NULL in ["Vi", "Tim", "Kobe"]

- +
| (1IN [1,2,3]) | ("Yao" NOT IN ["Yi","Tim","Kobe"]) | (NULL IN ["Vi","Tim","Kobe"]) |

oo mmmmmmmmeo oo S R R S +- +

nebula> RETURN 1 IN [1,2,3], "Yao
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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')

0 S S S S S S S S +
| ("apple" STARTS WITH "app") | ("apple" STARTS WITH "a") | ("apple" STARTS WITH toUpper("a")) |
S —— S —— L S S +
| true | true | false |
0 S S S S S S S S +

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

A - +
| ("apple"” STARTS WITH "b") | (“apple" NOT STARTS WITH "app") |
e e +
| false | false |
A - +

(NOT) ENDS WITH

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

B e ettt R e e ettt +
| ("apple" ENDS WITH "app") | ("apple" ENDS WITH "e") | ("apple" ENDS WITH "E") | ("apple" ENDS WITH "b") |
S S S S 0 S S S +
| false | true | false | false |
Fo e R B i e +
EMFREL
J
7/ Note

L i{fXopenCypheriff] (MATCH., WITHEF) LRAEMIZRAN, nGQLY JEIEHR (FETCH. 60, LOOKUP 5F) B ASCHFIEMIZRA,

Nebula GraphsZFi# FHIENZA 5038, IENZRSAVIBRZUKE std: regex, FIFAILUEFITETL =~ '<regexp>' M TIENIZRAZPLECEL, 1
u

nebula> RETURN "384748.39" =~ "\\d+(\\.\\d{2})?";

R e L e +
| (384748.39=~\d+(\.\d{2})?) |
0 S S +
| true |
S S +

Fommm e +
| v.name |
T +
| "Tony Parker" |
R +

IRfE T 20214E5H14H
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4.4.7 MNFBRFF

4.4.7 5)FREERT

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

it BiW]

+ ezl

IN TLREBTETAIEH.

(1 FER T AR T RIS R TSR,

Gl

nebula> VIELD [1,2,3,4,5]+[6,7] AS myList;

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 —— +

I T 20214E3H 23 H
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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

A EHT 202143 H23H
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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 [Elx A,

R[N T B T xR
RER T BT xR NERL
R E xR AR, AR IBAFErR ], WE R ORI R £L,
R EIxH TR,

IR [EIXAYSZ IR,

RIEEA =AE (ALK yxAly) kiR,
REN YOIV,
R[EN (e~ x\)IE,

IR [EN2 ™ x\) FE,

AR [, E 28K e N XA L
AR [E] A2 A JE X
IR0 EX AR EL

IR XAV IR E

R Al S E R E
Rl
Rl B R E,

R EIXAYIEYIE,

R Al S EYIE,
IR[E0, 1) PIRIBEHLIR R

SR[E] [min, max) PIAS—REAL3 20 B4,
FPRIUAE A—ANSE, KSR HE N nax, IEES nin BRIAN 0,
WMRAREASE, 2B 132 00int i FE ARELE [,

JRME] [min, max) PR —NBEHLE AN EERL,
FPALUE A—PNS8, %S EEHER max , I nin BRIAH 0,
IMEAEASEL, N 2SI 640 AntyE B FEN R [E],

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 PIBREAEE

[EEE 4 L]

int size() R[5 51 S e T T SR

int range(int start, int end, int step) iR[E] [start,end] FPHEESKINEHRVFIR, FK step RIAHL,
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() IR [E R E R (3.141592653589793)

double radians() P EEEAONINE,  radians(180) MK [H 3.141592653589793 o
/" Note

ARBECN L, W R EE SRR AR X,

IRfEHEH: 20214E5H14H
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4.5.2 PNIB TR A

452 REFZRTREE

Nebula Graph 2L T P& T BB

/" Note

FISQL—H, nGQLIYFHIERGI (ZE) M 1FH4R, HZECIESIFRFRTLEM 0 R,

B B
int strcasecmp(string a, string b) RN (RX T RNE) o Ha=bi, K[E0, Ha>bE, ;BEKTOME, Ha<blf,
R [EVNT ORI,
string lower(string a) REVNETE R T
string toLower(string a) H Lower () FHIF,
string upper(string a) REIR GG AT,
string toUpper(string a) 1 upper () I,
int length(string a) DU BT, KI8T AT BRI R
string trim(string a) TR 45 B SK BRI R R Y 224
string ltrim(string a) TR A5 ER SRR I 224
string rtrim(string a) R T4 B R R 224
string left(string a, int count) R FAFERAEM count DNFAFHMITFFAFH . AR count B T4 Braly I, WK F4¥ Ha,
string right(string a, int count) R FAFERA N count DNFAFHMINY T F4F . AR count L T4 BraliV (R, K[ F4F Hia,
string Ipad(string a, int size, string TEFAFERalEMIETE Letters FA4FER, FFIRIME size KEERIFHFH,
letters)
string rpad(string a, int size, string TEFTFHafVAMBETE letters FIFH, FFIRIA] size KEEMIFRFH
letters)
string substr(string a, int pos, int MNFRFBRalHEENLE pos PR (REHE pos BN FRF) , FREEIIN count NFF, HAHTIY
count) FRFERFFRE,
string substring(string a, int pos, int H1 substr() #H[F,
count)
string reverse(string) IR B AT HR
string replace(string a, string b, string R Rat i TR RO T i e,
c)
list split(string a, string b) TEFFIFERDALIR ) T B, Rl —PERFEFIE,
string toString() FHERBIEI I 0 0 HR 2,
int hash() RIUETRN RV T {E,
7" Note

RBEON L, T A SRR ARAE X,
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4.5.2 PNIB TR A

substr () Flsubstring() B3R I35 BA
© 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 I NULL MRS R IR IR,

7/ OpenCypher 3%t

* ffopenCyphert, AHRFRFE a 7 null, 2K[E null,
* ffopenCypher, 415 pos 50, In openCypher, if pos is 0, ZIREMNE—DFFIFAE.  count DFRF T F1F
* ffopenCypherH, 4153 pos 5 count 4y null SRMEERL, 2 HENEE IR,

HIEEH: 20214E5H 24 H
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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) IR [e] s IR RS

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

HJE T 20214E3H 24 H
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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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4.5.5 CASEZRER

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

B! caution

CASE' RAR—EE R END L.

S8 LW

comparer HTF5- value AT HLERIVESRE AREGEA,
value M comparer HEATILHL, ANSEPEHAL, W2 ttS&rF,
result B0 value PEAC comparer , WIR[EZ result o
default ISR SAFVERD, WRIENZ default o

=l

nebula> RETURN \
CASE 2+3 \
WHEN 4 THEN 0 \
WHEN 5 THEN 1 \

ELSE -1\
END \
AS result;
Sroommmme +
| result |
O +
[1 \
Sroommmme +

nebula> GO FROM "player100" OVER follow \
VIELD $$.player.name AS Name, \
CASE $$.player.age > 35 \
WHEN true THEN "Yes" \
WHEN false THEN "No" \

ELSE "Nah" \
END \
AS Age_above_35;
i R S +
| Name | Age_above_35 |
N —— S — +
| "Tony Parker" | "Yes" |
L S +
| "LaMarcus Aldridge" | "No" |
T —— A — +
‘AR
EE
CASE
WHEN <condition> THEN <result>
[WHEN ...]
[ELSE <default>]
END
2 Bl
condition BIERZEME condition Atrue, FRiE S
result condition Ntrue, MEK[ELL result o
default WA SRAFIERE, WERENZ default o
il

nebula> VIELD \
CASE WHEN 4 > 5 THEN 0 \
WHEN 3+4==T THEN 1 \
ELSE 2 \
END \
AS result;

| result |
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4.5.5 CASEZRER

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 X
NIRRT ANEAE K, HARETRENNES, B2 TR

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

ELSE "No" \

END \

AS Age_above_35;
S S frecccoccoscomao +
| Name | Age | Age_above_35
S e Mhocccooooocoocd +
| "Tony Parker" | 36 | "No"
S S frecccoccoscomao +
| "LaMarcus Aldridge" | 33 | "No!
S e Mhocccooooocoocd +

RO Y ERFHR AR T IS Yes . (E2EBRMMEAR, FH N6 AL No o
ORI A T RN CASE TR,  FLROWGRIZ $5.player.age FT $$.player.age > 35, 44 HI36HT
* $S.player.age HYMEY 36, EIEZEAint,
* $S.player.age > 35 FUME N true , #XEIEE Nboolean,

IXRPRUEIIETIR VLS, AR sert, EIHRE No o

A EHT 2021450 14H
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4.5.6 FIFREE

4.5.6 5 FREKE

Nebula Graph=Z#iLUF5IZ (List) B

R BEWI

keys(expr) RE—ANFIRER, @EFRFERERI R, e i FTH E .
labels(vertex) R ARSI

nodes(path) R EEH T RRYB R,

range(start, end [, step]) JRIE] [start,end] JEEINEES KIWFIR, BINTK step 1,
relationships(path) IR EI B PRI %R IFIR

reverse(list) IR ETAF 5 33 P HE A 51 35

tail(list) R MR & FAIRE— N TCRAIHTYIE.

head(list) IREFIFRAEE — N TCHR,

last(list) R EF KRR G — TR,

coalesce(list) REFIRAEE—ANIEZET R,

reduce() %2 Mreduce i,
/" Note

WIRSEC L, T HES FURARTE X,

Tl

nebula> WITH [NULL, 4923, 'abc', 521, 487] AS ids \
RETURN reverse(ids), tail(ids), head(ids), last(ids), coalesce(ids);
O S S S S Sy S S S R — Mocccooooocd Mhoccooooccocooos +

| reverse(ids) | tail(ids) | head(ids) | last(ids) | coalesce(ids)

nebula> MATCH (a:player)-[r]->() \

WHERE id(a) == "player100" \

RETURN Labels(a), keys(r);
fooooooooooo e +

| labels(a) | keys(r)

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

TG EHT: 20214E5H8H
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4.5.7 counts

4.5.7 countiiZk
count () BRI LUHEHE E B S T4
* (nGQLY ) R el LAURK# A count() 1 GROUP BY AT ERIEIFAT /4RI AL, FEMH VIELD JR[EI45E R,

* (openCypher/7:) HF A LU count() MHEERMEMATHEL, PR RETURN IR [EIZE R, RFRZEREA 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 +

BJE g 2021450 14H
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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 +

faEH: 202143 H24H
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4.5.9 reduceii%t

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
7" Note

IREMERTZEUIR TR ISR, DU R ATIE Yo

il

nebula> RETURN reduce(totalNum = 10, n IN range(1, 3) | totalNum + n) AS r;
+----t
[r ]
oot
[ 16 |

Eam——

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;

Fommmem e Fomme e +
| srcl | dst2 | sum |
oo oo S +
| 34 |31 | 165
Fommmem S Fomme e +
|34 |29 | 163 ]
oo oo S +
| 34 |33 | 167 |
Fommmem S Fomme e +
|34 |26 | 160 |
oo oo S +
| 34 |34 | 168 |
Fommmem S Fomme e +
|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;

R e e L e s Femmm e et +

| id | age | degree |

T S S SO I +

| "Tim Duncan" | 42 | 95
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| "LaMarcus Aldridge"

IJEEH: 20214E5H8H
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4.5.10 hashE#k

hash() EREOREIZHIVERE, HSBETLURET. TR, IR, fi//E. NULLSEBNE, S@E RGN &AL,

hash() BEECR FIMurmurHash2#7%, #1 (seed) 4 0xc70f6907UL o P AT LATE MurmurHahs2.h A & HJECHD,

/" Note

TEA LA RAMEILT, RAERHEIBERRLIZ1/10, ARG SRHEIIEERE X,

fEJavarh I AT

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

ASEhRA SR

4.5.10 hashi#

nGQL 1.0NZRIFHERZEMIIVID, —Fii FRIALELS U2 A hash B EORIUT AT ERIVIG T {E, REFHZERENVID, HnGQL 2.0[FINZZH 1 F14F

ERHIEE B VID, P LA B ARG IR EVID,

HERBFHNREE

nebula> VIELD hash(-123);

HEFHHRNRREE

nebula> YIELD hash("to_be_hashed");

HRSIRNEEE

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

HEARENRTE

nebula> VIELD hash(true);

HENULLMMREE

-110/443 -
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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

nebula> YIELD hash(NULL);

ST +
| hash(NULL) |
T +
| -1 \
TS +
HEREHIEEE
nebula> YIELD hash(toLower ("HELLO NEBULA"));
e e +
| hash(toLower ("HELLO NEBULA")) |
e +
| -8481157362655072082 |
O S S S +

BJE R 2021450 14H
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4.5.11 iK%

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

Nebula Graph>Z#:LLF I TRE#L

B BEW

exists() AR E BT A, R P e, SR true, AN false

any() SRR EREIAER AR AYZED —IeR, WERME true, HLRE false o

all() SR ERHIAEH THIRPIEN TR, MLEE true, SNLEME false

none() AR EHEIAARE A TR R AU —DICHR, WEER true, ENGEIE false .

single() AR E RS TR M —— TR, WHERE true, AR false
7" Note

RPN ZE, sE P RPIIFTHTCRARNZE, MIREINULL,

openCypherE& &t
fEopenCypherH, HEX T exists() , HAMBBUHRE T BB,
E&

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

il

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

oo +
[r |
Fommmem +
| true |
oo +

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

oo +
[r |
Fommmem +
| true |
oo +

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

oo +
[r |
Fommmem +
| 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 L 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;
+

T NS NS +
| n1 | n2 | b
focoooooooooooooo Poccooooccoocoooocad i +
| "LeBron James" | "Danny Green" | false
T R frocccoos +
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4.5.11 IHIEEE

"Dejounte Murray" | false |

| "LeBron James"

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;

T — - +
| exists(n.id) | n IS NOT NULL |
e Hiocooooocsoooooo +
| false | true |
R — T — +

G EH: 20214E5A8H
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4.5.12 HIE XL

4.5.12 BEXEE
openCyphers& &t

Nebula Graph 2 x 838 BE X, AN,

AR 202143124 H
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4.6 JEHIAEIMIES

4.6 BAEIWER
4.6.1 MATCH

WATCH TEAJHR AL T4 (pattern) PERCHTIEZRINHE,
—AN MATCH TBA)E X T —/MERER, Iz R ISR 77 ENebula Graph R WEdE, SRJ5H RETURN AR ZRELRE,

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
nGQLAKZFHREIIFTE s34, B4 MATCH (v) RETURN v o

B2, BN TagR5 G, FTLUBTIN M TaghyFTA &, 40 MATCH (v:T1) RETURN v,

EAEX (pattern)
iR

TBHLR MATCH IR D —DER5[AH, AURFREAIERS|, HECEAM XN, dastt, MAB i EelERsREERS|, RIFREN.

A Caution

EMBEARS LNt E e, H25R5 |2 SBGHERRIERIC (FRR00%RET L) , EAERMBEEFRE AR, RIFREEMEHZRE L
S5HIFNL,

# 7E/E1%name LBI3EZR5 ],
nebula> CREATE TAG INDEX name ON player(name(20));

# ERFRE|EHEN.
nebula> REBUILD TAG INDEX name;

S +
| New Job Id |
S — +
| 121 |
S +

# WEIAERIRE| R,
nebula> SHOW JOB 121;

S froccoocooscocoosossoea S S dromoossocoooo +
| Job Id(TaskId) | Command(Dest) | Status | Start Time | Stop Time |
S Moccooooccoccoooocooed R S — S — +
| 121 | "REBUILD_TAG_INDEX" | "FINISHED" | 1607073046 | 1607073046 |
S froccoocooscocoosossoea S S dromoossocoooo +
| o | "storaged2" | "FINISHED" | 1607073046 | 1607073046 |
S Moccooooccoccoooocooed R S — S — +
|1 | "storaged0” | "FINISHED" | 1607073046 | 1607073046 |
S froccoocooscocooscssoeo S S domosssocoooo +
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4.6.1 MATCH

| 2 | "storaged1" | "FINISHED" | 1607073046 | 1607073046 |
B e et R G e e +

PCigs

PR BHE— W36 5 o B E SCERORZORER PR A (v) o

=T ke

/" Note

FREEHIZRT [FIIBPERTRS IR E. ANRPRERIEDNEIEARS], HRIRSEAS ARG, P EEETIZAREIT WATcH 5,

F P a] DU s A M < <tag_name> R HR AR

nebula> MATCH (v:player) RETURN v;

E R EE N

FH AT DUERRZE R A {<prop_name>: <prop_value>} FAd A s (1)@ 14

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

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

{6 FH WHERE Ayt AT DUSKEAE RV #RAE

nebula> MATCH (v:player) WHERE v.name == "Tim Duncan" RETURN v;

openCypherif# it . ftopenCypher 97, =ZHEZELF, EnGQLH, = BHEZHEN, = 2WEIHTT.

PCE2SID

R RI LU AIDRPEEC AL, id() BT USSR sSIVID,

nebula> MATCH (v) WHERE id(v) == 'playerl01' RETURN v;

S S S S +
[ v [
P +
| (player101) player.name:Tony Parker,player.age:36 |

+

BEPLELZ A AYID, AT LUH WHERE id(v) IN [vid_Llist] o

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

ICECERAY =

R RILUE ] -- FHS R T IR, FFPCECX R .

/" Note

fEnGQL 1.x9#, -- FEATATAER, EnGQL 2.x¥, -- FEFRRHAEAL,

nebula> MATCH (v:player{name:"Tim Duncan"})--(v2) \
RETURN v2.name AS Name;

T S S +
| Name |
R e e L e s +
| "Tony Parker"
T S S +
| "LaMarcus Aldridge" |
Fom e +
| "Marco BelinelLi"
T S S +
| "Danny Green"

R e e L e s +
| "Aron Baynes"
S +

PRI UE -- 795 _BIEIN < 50 > RESHRE I,

# -->FONBMVFFEE, FEEV2. WFSRVRIRBHL, HFRv2RERAL.
nebula> MATCH (v:player{name:"Tim Duncan"})-->(v2) \
RETURN v2.name AS Name;

. +
| Name |
N +
| "Spurs"
. +
| "Tony Parker"
N +
| "Manu Ginobili" |
. +

ANRFREY RIS, rILUEANE 2 RiAA,

nebula> MATCH (v:player{name:"Tim Duncan"})-->(v2)<--(v3) \
RETURN v3.name AS Name;

S +
| Name |
R e e LS +
| "Tony Parker"
S +
| "Tiago Splitter"

R e e LS +
| "Dejounte Murray"
S +
| "Tony Parker"

R e e LS +
| "LaMarcus Aldridge" |
S +

AIRATES IR, AILIEIRE SRR AL

nebula> MATCH (v:player{name:"Tim Duncan"})-->()<--(v3) \
RETURN v3.name AS Name;

S +
| Name |
Fom e +
| "Tony Parker"
S +
| "LaMarcus Aldridge" |
- +
| "Rudy Gay"
S +
| "Danny Green"
- +
| "Kyle Anderson"
S +
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4.6.1 MATCH

PCASRRTE

HEBGEORA RRIAA  T B AP RTLUE I B OE SO R A

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

RETURN p;

T B i A L +

[p |

F o e m +

| <("player100" :player{age: 42, name: "Tim Duncan"})-[:follow@0 {degree: 95}]->("player101" :player{age: 36, name: "Tony Parker"})>

T B i A L +

| <("player100" :player{age: 42, name: "Tim Duncan"})-[:follow@0 {degree: 95}]->("player125" :player{age: 41, name: "Manu Ginobili"})> |
F o e m +

| <("player100" :player{age: 42, name: "Tim Duncan"})-[:serve@0 {end_year: 2016, start_year: 1997}]->("team204" :team{name: "Spurs"})> |
T B i A L +

7" openCypherif#i
EnGQLH, e #F5#RAMrank, fFopenCyphert, #frankile,
PCEgi
FBRTH -1 - < RoRRMAGHELZ A, FFERTDUE RS B & R m4L, Bl -lel-

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

RETURN e;
T +
| e \
S N +
| [:follow "player101"->"player100" @0 {degree: 95}]
fhmccccccccccccccccooooooooooooooososooooooosooosaaaaaa9a999ssssoeaeSeoeESE +
| [:follow "player102"->"player100" @0 {degree: 75}]
S Y +
| [:serve "player100"->"team204" @0 {end_year: 2016, start_year: 1997}]
fhmccccccccccccccccooooooooooooooososooooooosooosaaaaaa9a999ssssoeaeSeoeESE +

PESn2E RN R

Fl—FE, FHFPATLUH c<edge_type> ZniiNHIYAZERY, HIIAN -[e:serve]- o

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

RETURN e;
R ittt e e +
| e \
T +
| [:serve "player100"->"team204" @0 {end_year: 2016, start_year: 1997}]
R ittt e e +

FAFR] LU {<prop_name>: <prop_value>} /R HSAKAIMENE, HIA [e: follow{likeness:95}] o

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

R | PTLAPCECZ N8, AN [e:follow| :serve] o

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

AR i
PRIy RS, PEie ey 25554,

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 +

PR KRR

P Al DUER R c<edge_type>*<hop> VLR E KBS,  hop A8 — N IETUEERL,

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

S +
| Friends
S S S S S S S +
| ("player100" :player{name:
L —
| ("player102" :player{name:
L
| ("player125" :player{name:
L —

A0SR hop 40, AN RVCHLEEE HAVERAA ST,

nebula> MATCH (v:player{name:"Tim Duncan"}) -[*0]-> (v2) \

RETURN v2;
S S +
[ v2 I
fmcccccccccccoooooooooooooooosooosssossssssssssso095 +
| ("player100" :player{age: 42, name: "Tim Duncan"}) |
e S +
AR EERERTE

F P A DIERE A :<edge_type>*[minHop] . . <maxHop> PERCAS K EE1X,

e e
minHop ANEI, FORBEERIR/IMCEE,  mintop AUZ—MIETUREEL, BROIME N1,
maxHop TR, FOREEEIN R, maxtop AUE—MIETEERL, BHIINME,

openCypherifiafk | fEopenCypher ', maxHop ERNEIL, BRI NLIT K, HEAKERN, .. aJLIEEE, EnGQLH, maxHop ZAMEIL, i
H .. A IEE,

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

S +
| Friends
e e ) +
| ("player100" :player{age: 42, name: "Tim Duncan"})
S +

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

Manu Ginobili"})

FA P AT LA A DISTINCT X iR &8 455,

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

oS S T — +
| Friends | COUNT(v2)
S S S —— +
| ("player125" :player{age: 41, name: "Manu Ginobili"}) | 3
oS S T — +
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4.6.1 MATCH

+-

A5 mintop 24 0, A PEELEEE BRI R, 5 L ARG, TEFREIBE ninkop 9 0, BROMERELGR, ATEERED "Tin dbuncan" Hb B4R
P2 HHE—X,

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

AR AR T KRR
PRI TE R KB KR E 218288, hop . minHop A1 maxHop X P A7 31 S RYER A= 2K

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

player{nam

T RFRIEF
ERARDNEL

{6 FH RETURN {<vertex_name> | <edge_name>} #&3R siB AT A (5,

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

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

ERAID

T 1d() BRIEURZR AAID,

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

{EH] Labels() BIBUKESR L _EHIARSES 2R,

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

T +
| Llabels(v)

Fommm e +
| ["player"] |
T +

KiZ2H115% labels(v) FIEENAICE, AILUERT Labels(v) [n-1] o BIAN FEIREIFEH labels(v) [0] KeRE—ITE,

nebula> MATCH (v:player{name:"Tim Duncan"}) \
RETURN Llabels(v)[0];

ERAWBHENEE
{5 FF RETURN {<vertex_name> | <edge_name>}.<property> R AR,

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

T As B B PRI 4.

nebula> MATCH (v:player{name:"Tim Duncan"}) \
RETURN v.age AS Age;

BRANBHFARRYE

i properties() BIRUGSR M BGARIFT A B .

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

i type() BNRURR TR,

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

1EFRERE

{8 FF} RETURN <path_name> £ 22 PLECES (R IVFT A 28,
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nebula> MATCH p=(v:player{name:"Tim Duncan"})-[*3]->() \
RETURN p;

| <("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"})>

1R EPHIR

{5 nodes () BAISRER P IVAT A Mo

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

MR E AL
& relationships () FIEURE SRR VAT 2.

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

[ENEES S

i Length() BREARZRER RIS,

nebula> MATCH p=(v:player{name:"Tim Duncan"})-[*..2]->(v2) \
RETURN p AS Paths, Llength(p) AS Length;
T~ T TR oo +
| Paths | Length
S oo +
| <("player100" :player{age: 42, name: "Tim Duncan"})-[:follow@0 {degree: 95}]->("player125" :player{age: 41, name: "Manu Ginobili"})-[:serve@0 {end_year: 2018, start_year: 2002}]-
>("team204" :team{name: "Spurs"})> | 2

R e R e e o +

| <("player100" :player{age: 42, name: "Tim Duncan"})-[:follow@0 {degree: 95}]->("player125" :player{age: 41, name: "Manu Ginobili"})-[:follow@0 {degree: 90}]->("player100" :player{age
42, name: "Tim Duncan"})> | 2

R et e it +

| <("player100" :player{age: 42, name: "Tim Duncan"})-[:follow@0 {degree: 95}]->("player101" :player{age: 36, name: "Tony Parker"})-[:serve@0 {end_year: 2019, start_year: 2018}]-
>("team215" :team{name: "Hornets"})> | 2

T Ao +

| <("player100" :player{age: 42, name: "Tim Duncan"})-[:follow@0 {degree: 95}]->("player101" :player{age: 36, name: "Tony Parker"})-[:serve@0 {end_year: 2018, start_year: 1999}]-
>("team204" :team{name: "Spurs"})> | 2

S oo +

| <("player100" :player{age: 42, nam Tim Duncan"})-[:follow@0 {degree: 95}]->("player101" :player{age: 36, name: "Tony Parker"})-[:follow@0 {degree: 95}]->("player125" :player{age: 41
name: "Manu Ginobili"})> | 2

R ettt e Fommmm e +

| <("player100" :player{age: 42, name:
name: "LaMarcus Aldridge"})> | 2

fimcomssesscomsscsscmmmscesccmmoesscsosso===sossssossoooasosscoasossses dimmmemces +

| <("player100" :player{age: 42, name: "Tim Duncan"})-[:follow@0 {degree: 95}]->("player101" :player{age: 36, name: "Tony Parker"})-[:follow@0 {degree: 95}]->("player100" :player{age: 42,

Tim Duncan"})-[:follow@0 {degree: 95}]->("player101" :player{age: 36, name: "Tony Parker"})-[:follow@0 {degree: 90}]->("player102" :player{age: 33

name: "Tim Duncan"})> | 2

T oo +

| <("player100" :player{age: 42, name: "Tim Duncan"})-[:serve@0 {end_year: 2016, start_year: 1997}]->("team204" :team{name:
"spurs"})> R
S foooooooo +

| <("player100" :player{age: 42, name: "Tim Duncan"})-[:follow@0 {degree: 95}]->("player125" :player{age: 41, name: "Manu
Ginobili"})> |1 |

+- -+
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4.6.2 LOOKUP

4.6.2 LOOKUP
LOOKUP ARHEZR 5 @ 8, P T DA LooKUP SEERAN T ITRE
o R4 WHERE AR RAFE B,
* SEFREFH R RS ERRZE T KD,

o SEZERB D ¢ RFRIEEHZEUN TR LR R, B AIrank,

o HBHEEIRERT RS E BT,
openCypherE& it

ASIREOGER TnGQLY &,

AR
HHLR Lookup IEAIE D — DRI, AIRBEOVERS], (HRCEAEMENA, LRENE, HPOIHEERRERERS], RylFREEN.

Bl BRI DU R, (H2R5 12 SBEMERERERE (FEI0%EEES) . I AEMEEA I RG], BRIFRIERE
FEFER T LS5 R,

EE
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,

WHEREIE fIBR
£ LOOKUP TEA]HR S FH WHERE F417, ASSCHRUT R84 -
e §- I8,
M E%%?@iﬁ*, $32%§£ﬁﬁﬁi‘ﬂ%‘ﬂﬁ?%ﬁ%, il tagName.propl> tagName.prop2 .
o PFRBREFLRAMF B XX EAliasProp ik,
* RZFF starts with ends with contains FFFFERERE BRI HE/E
o RIZFF R A XOR SBETF,

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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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

BEARES AR A R R Y R i i R 5 ik

AR ELEIFRBESI AT A A, SO A2ERB i, WARSE, sA2se it Eiia 2D —1EK51
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BIAN—"HR%E player H PR NEYE name 1 age , N THEIIFTE &R player Y5ID, FR% player . JEME name BB age H

o EIRFTEMRZN player BY 53 VID,

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

nebula> REBUILD TAG INDEX player_index;

e +
| New Job Id |
froccoccosonoo +
| 66 I
e +

nebula> INSERT VERTEX player(name,age) VALUES "player100":("Tim Duncan", 42), "player101":("Tony Parker", 36);
# BIHFRERY player. ZE{LIF MATCH (n:player) RETURN id(n) /*, n */

nebula> LOOKUP ON player;

o EHSHEALN Like FTEBIIE R,

nebula)> CREATE EDGE Like(likeness int);
nebula)> CREATE EDGE INDEX Like_index on Like();

nebula> REBUILD EDGE INDEX Llike_index;

S +
| New Job Id |
e +
| 88 [
S +

nebula)> INSERT EDGE Like(likeness) values "player100"->"player101":(95);
# BIHPRER Like . ZE{LIF MATCH (s)-[e:Like]->(d) RETURN id(s), rank(e), id(d) /*, type(e) */

nebula)> LOOKUP ON Like;

e — I — R — +

| _src | _ranking | _dst |

froccoscosooooo T — toooocoooooono +

| "player100" | 0 | "player101" |

e — I — R — +
Sitmsin

GELHARZEN player HIRIAILZERIN Like UL,

nebula> LOOKUP ON player | YIELD COUNT(*) AS Player_Number;
+

| Player_Number |

{oocoocoooooooo +
| Like_Number |
Fommmm - +
|1 [
{oocoocoooooooo +

7" FPMIRT LU shou-stats iy SIS RURI S BE.

4.6.2 LOOKUP

IR — LIRS,

AT 20214E5H20H
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4.6.3 GO

4.6.3 GO

60 MBI BSRpFm s, FrRMIAEH,

openCypher¥ &%

ASIREOGER TnGQLY &,

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>] ...]

o <N> STEPS @ FEEBKEL, WIS AIETHEL, BRUIAMEN 1, 8N 0, Nebula Graph REKRIE(TH,
® 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> ! FEES MR RIDAIE, sRFRIYS AT §-.id . ERIESWE B,

W

<edge_type_list> : J@IIRVIAZERITIF,

REVERSELY | BIDIRECT : BRIATE FHEZRAVIE <vertex_list> M, REVERSELY R (A, BIMGZR AL, BIDIRECT WA, BIKGERHHFIAL,
* WHERE <conditions> : f /&Pt isert. M AILUER A, BV ARAMER were 1), SERIDISEE AND . OR. NOT. XOR —E{EM, HIEIE
ZWWHERE,

f Note

B2 A BTN, WHERE TR —LERR, FIATRSIHF WHERE edgel.propl > edge2.prop2 o

YIELD [DISTINCT] <return_list> : ¥&@EMIHILER, HFIHHESWYIELD, MRREHE, BKIREENAID,

ORDER BY : FE/EHHEARAIPEFHN, 1HIFEZLORDER BY,

/" Note

AR HER I, S R = B E R,

LINIT : BRI R, VB TILIMIT,

GROUP BY : IRIEFEC B R E RN 24, FIHIEZ2ILGROUP BY,

il
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4.6.3 GO

# &[Elp layer102FR/E A fR.
nebula> GO FROM "player102" OVER serve;

T +
| serve._dst |
R +
| "team203" |
T +
| "team204" |
R +

# IREIREEp layer 102/ BkAYAA R
nebula> GO 2 STEPS FROM "player102" OVER follow;

# 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, $A.player.name AS player_name;
Fomm e ettt e e e T +
| team_name | start_year | player_name |

| "Spurs" | 2015 | "LaMarcus Aldridge" |
————t

# BAZMNOKE, BMREEN, SRR__EPTY

nebula> GO FROM "player100" OVER follow, serve \
YIELD follow.degree, serve.start_year;

Socmmmoooooo oo fooooocooos s oo oo +

| follow.degree | serve.start_year |

# i&[Elp layer10089 Aiflo
nebula> GO FROM "player100" OVER follow REVERSELY \
YIELD follow._dst AS destination;

# ZMATCHE WS E— 1N 60E W EBHERIE N
nebula> MATCH (v)<-[e:follow]- (v2) WHERE id(v) == 'player100' \
RETURN id(v2) AS destination;

# Zifp layer 10089 A8 & #1AA & P PATE
nebula> GO FROM "player100" OVER follow REVERSELY \

VIELD follow._dst AS id | \

GO FROM $-.id OVER serve \

WHERE $7.player.age > 20 \

YIELD $7.player.name AS Friend0f, $S.team.name AS Team;
¥

# ZMATCHE IS E—1NC0E I EFIHRIIE X
nebula> MATCH (v)<-[e:follow]- (v2)-[e2:serve]->(v3) \
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WHERE id(v) == 'player100' \
RETURN v2.name AS FriendOf, v3.name AS Team;
¥

# iR[Elp layer10289 HIAFI AL,
nebula> GO FROM "player102" OVER follow BIDIRECT \
YIELD follow._dst AS both;

# ZMATCHE S E— N 0EWEBERIIEN.

nebula> MATCH (v) -[e:follow]-(v2) \
WHERE id(v)== "player102" \
RETURN id(v2) AS both;

# #iflplayer100 1~2BKARMIAAR.
nebula> GO 1 TO 2 STEPS FROM "player100" OVER follow \
YIELD follow._dst AS destination;

# ZMATCHE RS E— N 60E W EBERINIEX.

nebula> MATCH (v) -[e:follow*l..2]->(v2) \
WHERE id(v) == "player100" \
RETURN id(v2) AS destination;

+ R

| destination |

# IRIEFIR DA,
nebula> GO 2 STEPS FROM "player100" OVER follow \
VIELD follow._src AS src, follow._dst AS dst, $$.player.age AS age \
| GROUP BY $-.dst \
VIELD $-.dst AS dst, collect_set($-.src) AS src, collect($-.age) AS age

R ittt R e L PR S et +
| dst | src | age |
{rosossoscaosoo S S S I —— +
| "player125" | ["player101"] | [41] |
R ittt R e L PR S et +
| "player100" | ["player125", "player101"] | [42, 42] |
{rosossoscaosoo S S S I —— +
| "player102" | ["player101"] | [33] |
R ittt R e L PR S et +

# DAHIREIEHERITR
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 2

T — frooocoosooooos froosccccoosoos - +
| src | $a.dst | follow._src | follow._ dst
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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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4.6.4 FETCH

# Jsaplayerl 00T t1o
nebula> INSERT VERTEX tl(a, b) VALUE "player100":("Hello", 100);

# ETFR%Eplayerft1REN=playerl00 EHREIEE,
nebula> FETCH PROP ON player, t1 "player100";

FH P RTLULE FETCH BRI A 2 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>]

28 B

edge_type PUESINELY 1

src_vid HLAAID, FAIEE .

dst_vid HIMAID, Fmiamy&si.

rank JArank, ARESE, BOIMEDI 0, REAARL HIVR. A28 fIrank ] DIE—HE —4&il,

output FREEHREINER. TEIEIES I VIELD o WA VIELD ¥4I, FRHEEFTA ERHIE R,
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 +
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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 +

i |
+ + +
| "player101" | "player102" | 0 | 90 |
fmmmmmecomomes e e e +
| "player101" | "player125" | 0 | 95 |
fooooooocooooo T frocccoococcooeo S +
F Pt RT LU 2 AR A IS A A,
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 +
"l | 95 \
+ +
"o [ 90 \
------------- L e Rt SR TS
player125" | 0 | 95 |
»»»»»»»»»»»»» S
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4.6.4 FETCH

) T 20214650 14 H
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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> UNWIND [1,2,3] AS n RETUR
ot
[n|
oot
[ 1]
ot
2]
oot
[3]
ot

REIEETR

clause>;

N 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 EH: 20214E7H28H
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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

RJEHEH: 202143 H29H
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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

IE T 20214E3H29H
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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 +

RJEHEH: 2021484 H13H
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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

A EHT 202143 H29H
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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

IRfE T 202144 H13H

-141/443 -

2021 Vesoft Inc.



4.6.6 SHOW

SHOW INDEX STATUS
SHOW INDEX STATUS 141 /R SR IR AR 215 I MRLIRES,  DAREIAE SR 5 12 45 Mo
Bk
SHOW {TAG | EDGE} INDEX STATUS;

=fl

nebula> SHOW TAG INDEX STATUS;

LR eE
o EHEL

« REBUILD NATIVE INDEX

IRfEHEHT: 20214E3H29H
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4.6.6 SHOW

SHOW INDEXES
SHOW INDEXES M&A) Bon A BIRAEZKS(,
&
SHOW {TAG \ EDGE} INDEXES;
il

nebula> SHOW TAG INDEXES;

R e T e T +
| Names |
[ +
| "play_age 0" |
R e T e T +
| "player_index_0" |
[ +

fooooooocoooooooo +
| Names |
e +
| "index_follow" |
fooooooocoooooooo +

R 20214E329H
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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

A EHT 202143 H29H

- 144/443 - 2021 Vesoft Inc.



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 ——— +

HIE T 20214E4H 13 H
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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

HJE T 20214E3H29H
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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 — +

IJEEH: 202144 H 13H
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4.6.6 SHOW

SHOW STATS
SHOW STATS TEA] TRt STATS TENLUREE I E 22 RIS E R
EZERSGEIHE R UE

o IR

uIiRIEY

IMPRAE KIS

MR S UESUEER BRI NEURRIN 54

AR

EREEBGHAE BWIE 22 HHAT SUBMIT JoB STATS . FEEIHZMSUBMIT JOB STATS,

/" Note

SHOW STATS HYZ5 SRR T Bt — R THY SUBMIT JOB STATS , AMSRFRTEEEFILEE, TEFEIAIT SUBNIT JOB STATS o

EE

SHOW STATS;
bl

# EEEZE(E,

nebula> USE basketballplayer;

# HATSUBMIT JOB STATS.
nebula> SUBMIT JOB STATS;

Fommm e +
| New Job Id |
T e +
| 98 \
Fommm e +

# BIAERITRT.
nebula> SHOW JOB 98;

"FINISHED" | 1606552675 | 1606552675 |
------------ Dt e

"FINISHED" | 1606552675 | 1606552675 |

# DTREEELIHER.
nebula> SHOW STATS;

+— F— +— +— +— +— +— +
=)
=

AT 20214E5H 14 H
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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 —— +

AR 202143 H29H

- 149/443 - 2021 Vesoft Inc.



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

I 20214E3H29H
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4.7 Fa)F%E

4.7.1 GROUP B

GROUP BY FHJ A LU TR & B,

openCypher¥ &%

11

Y

ASIRELGER TnGQLY &,

F ] LU openCypher /s s count () BN EBER A EUIE,

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

A EH: 2021450 14H
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4.7.2 LIMIT

4.7.2 LIMIT
LINIT ) RR il HH 5 SR A T8
* fEnGQLY B, RAEREER () , ILZIREE,

* ffopenCypher/7 AH, RAVFHHERAEERF, nTLUEH skip fEIHRRE =,

/" Note

TEnGQLY fEsopenCypher s A LINIT I, {47 or0ER BY T ARl IR IR, =k — MRy 728,

nGQLI BiEi%

EnGQLY B, LNt LIRS sou IR, AV BR—REEM, LINT FARI— P NS, SRIWEBIUZIE R

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

28 B

var PR IBIEi S s 5

offset_value TmEsa, BIE SO —ATIFAREEL, S5 0 JFhn, BRIAMEDY 0, FERME—ATIF4RIHE,
nunmber_rous REIEATEG

il

# MBEFEERPEREIE 2T IRHI3 TR,

nebula> GO FROM "player100" OVER follow REVERSELY \
YIELD $$.player.name AS Friend, $$.player.age AS Age \
| ORDER BY Age,Friend \

| LIvIT 1, 3;

e S +

| Friend | Age

N S +

| "Danny Green" | 31

R e e LT Foemm +

| "Aron Baynes" | 32

N S +

| "Marco Belinelli" | 32 |

N RS +
openCypher AR iEE

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

28 B

var PR iypalit e R,

offset TmEsH, BE SO —ATIFARERE, SR5 I 0 JFan, BRAMEDN 0, FRME—ATIHARIKE,
nunber_rous RIS TRCR

offset A1 number_rows AJLUFH A ZEKI, (AR FRXKIVEE RIS IE TR,

/" Note

P BE R IR D B R & B ahra) PG, BiTAN 8/6 [l FERAE 1,
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4.7.2 LIMIT

fl

nebula> MATCH (v:player) RETURN v.name AS Name, v.age AS Age \
ORDER BY Age LIMIT 5;

N R +
| Name | Age |
fommmmmmosmomcecmesamsmes Homoee +
| "Luka Doncic" | 20

N R +
| "Ben Simmons" | 22

fommmmmmosmomcecmesamsmes Homoee +
| "Kristaps Porzingis" | 23

N R +
| "Giannis Antetokounmpo" | 24 |
fommmmmmosmomcecmesamsmes Homoee +
| "Kyle Anderson" | 25 |

nebula> MATCH (v:player) RETURN v.name AS Name, v.age AS Age \
ORDER BY Age LIMIT rand32(5);

1 S S S i — +
| Name | Age |
fommmmmmosmomcecmesamsmes Homoee +
| "Luka Doncic" | 20
1 S S S i —— +
| "Ben Simmons" | 22
fommmmmmosmomcecmesamsmes Homoee +
| "Kristaps Porzingis" | 23
1 S S S i — +
| "Giannis Antetokounmpo" | 24 |
fommmmmmosmomcecmesamsmes Homoee +
SKIPT]

FH PR DL SKIP <offset> I B RMSER, /S AFEEIRN LINIT <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;

. S +
| Name | Age |
S —— i — +
| "Manu Ginobili" | 41 |
e S S +
| "Tony Parker" | 36

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

S S +
| Name | Age |
S p— +
| "Tony Parker" | 36 |
S S +

FH P AT DRI SKIP <offset> I LIMIT <number_rows> , 3 [B] 7 A] A& 53 444,

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;

S oo +
| Name | Age |
Troooooccocoooooco pe— +
| "Manu Ginobili" | 41 |
S oo +

IREEH: 20214E5H14H
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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,
BE AL 73 AT R
o asc (BRIA) : FHE.

* DESC: [&.

nGQLY RiEE

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

fl

nebula> FETCH PROP ON player "player100", "player101", "player102", "player103" \
YIELD player.age AS age, player.name AS name \
| ORDER BY age ASC, name DESC;

B Ao fremcoccoccsooossoosaax +

| VertexID | age | name

OpenCypher5 &%

<RETURN clause>
ORDER BY <expression> [ASC | DESC] [, <expression> [ASC | DESC] ...1;

=l

nebula> MATCH (v:player) RETURN v.name AS Name, v.age AS Age \
ORDER BY Name DESC;

R — A +
| Name | Age |
S SO +
| "Yao Ming" 38

| R, SN— +

\

+

\

+

| "Tracy McGrady" |
R — A +
| "Tony Parker"
S +

| "Tim Duncan"
R — +

# BRLUEIHT, MRFWRIER, BUGRHF.
nebula> MATCH (v:player) RETURN v.age AS Age, v.name AS Name \
ORDER BY Age DESC, Name ASC;

+ommee S +
| Age | Name |
= R +
| 47 | "Shaquille 0'Neal"
+ommee S +
| 46 | "Grant Hill" |
= R +
| 45 | "Jason Kidd"

+ommee S +
| 45 | "Steve Nash" |
= R +
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4.7.3 ORDER BY

NULL{ERHEF
THEHIR, SEMBENREFIHNULLE, FBEPSIR, SEmH NI HNULLE,

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

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

HJE T 20214E3H29H

- 156/443 - 2021 Vesoft Inc.



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}]
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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, v2.age;
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 |
-------- +
42 |
________ +
33 |
-------- +
2 |
________ +
36 |
-------- +
29 |

________ +
v2.age |
-------- +
42 |
77777777 +
33 |
-------- +
2 |
77777777 +
36 |
-------- +
29 |
77777777 +
41
-------- +

4.7.4 RETURN

AR 2021423 H29H
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475TTL

TTL (Time To Live) f&&@MEMTFHEH, HE, @Ml

openCypher¥ &%

ASIREOGER TnGQLY &,

EREM
« TRERSHHATTLE TR
RSO L RAERIR TR ETTLISOUARIRES |, EGETER R LA B b 7.

KRS
RUB M AR #0

* 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,

iSRRI
RS, X R RART AP EEREA b, HR &N R st W,

Nebula Graph HalMbR SRS, 21 F—XCompactionid I iz 22 (A,
/" Note

A E A TTLIET, _E—XRCompaction:Z J& 53 HIEERR o] LU A i 5],

TTLIEIR

nGQLIFFHITTLIELHAN T,

brAL] B
ttl_col TEEENGEIFIE R, B ENEIERELL U int B tinestanp o
ttl_duration TEENBZE, 07 0 Fo WRIEZEATN6 AN IE TR, B BRI A B (A RIS N T Yl N AR, 8

o A0SR ttl duration A0, BRI,

EFATTLED
R RNAEREEE

ASRFREALAEIC LRI, TR ALTER 1B A RS 82,

# BUBARE.
nebula> CREATE TAG t1 (a timestamp);

# ALTERIESUREE, ARINTTLIEDL
nebula> ALTER TAG t1 ttl_col = "a", ttl_duration = 5;
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4.7.5 TTL

# BAR, BARSWEH,
nebula> INSERT VERTEX tl(a) values "101":(now());

S RDRBREFE
IR BN AN ] U RIN IR E TTLIEL, ¥E1HZ2 W CREATE TAGHICREATE EDGE,
# RAREHIRETTLIAL,

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

# FAR. THABYIEIE 1612778164774 (1612778164674 + 100) o
nebula> INSERT VERTEX t2(a, b, c) values "102":(1612778164674, 30, "Hello");

pR7E &SR]
M G T o T DA FRAN LRI 1%
o TR (770 T 0 g
nebula> ALTER TAG t1 DROP (a);
* R ttl_col HALFRFH,
nebula> ALTER TAG t1 ttl_col = ™";

° IXE ttl_duration N 0, ATRIERTDACREITTLIED, [FINEG IEJE M HA,

nebula> ALTER TAG t1 ttl_duration = 0;

O Danger

B ttl_duration 9 0, AP HAEREISSON BAVIE M.

A EH: 20214E7H14H
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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 RIZHFE WHERE FAJH IR (TODO: planning) , 41 WHERE (v)-->(v2) o

o it jErank/2RAENGQLYIAE, HSRFENGQLY BIVIEA) (il co A1 Lookup ) ], EJyopenCypherthi%frankiIiE,

Bt A%

/" Note

TORBIRRY S s FERSIATES, HIES G T,

ARRERNEXRN

1E WHERE T-AJ AR AR /RIBEAF NOT . AND . OR A1 XOR & X &&fF, R TSBELFIEAS, 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 $S$.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

WIREA/NS t (STARTS WITH "t") , 2RMEIZ245E, RONEEREFEE DUINE « R4,

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

PRI S EA/RIBHEAT NoT —REEH, &8 T RILALSRIT,

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 +

IRJGHEHT: 20216 1H
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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

ASHECCEATnGQLY B, X TopenCypher/s sANAE S 455

YIELD fEnGQLAlopenCypher 15 R [FIVEKEL :

, 1S L RETURN o

* ffopenCypherH, VIELD FlF7E CALL[...VIELD] J~A7Hfa & A2 F st

/" Note
nGQLE A SHF CALL...YIELD] o
* #nGQLH, VIELD FllopenCypher iy RETURN ZE{LL,
/" Note
TORBIAREY $$ . §- FRGIAMNS, HEHIES AT,
YIELDF4]
iEE

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

28 B

DISTINCT ReEmhaR, B RERNEERSE,
col FERIEIY TR, AERBE T Bk E R 4,
alias

{#ERYIELDF4)
GO EAHEF VIELD :

nebula> GO FROM "player100" OVER follow \
YIELD $$.player.name AS Friend, $$.player.age AS Age;

S +ommem +
| Friend | Age |
roccooocooooonoooo S +
| "Tony Parker" | 36 |
S +ommem +

R[EEERAPEIFIA col o

col WA, (ERIREET A HMTIRIE, RIESIRRISERPIVEIENIZAH,
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| "Manu Ginobili" | 41
R e +

* FETCH IEAJHR{HFH VIELD :

nebula> FETCH PROP ON player "player100" \
YIELD player.name;

Proccoscooaooao Drooooocccccoood +
| VertexID | player.name |
S S S +
| "player100" | "Tim Duncan"

Poccoscooaooao S S +

* LOOKUP TEAJ i VIELD :

nebula> LOOKUP ON player WHERE player.name == "Tony Parker" \
YIELD player.name, player.age;

| VertexID | player.name | player.age

| 101 | Tony Parker | 36
YIELDiE4)
BEE

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

S8 B
DISTINCT REMNGR, BRKHEGIERE,
col BEHLRMIN B, ARRA T BORE R, IRBIGERAIFNIEN col o
alias col M0, FHRI RS As HHTIRE, IRIE SR EISERAPIIS4 1Z54,
conditions 7E WHERE F-AI P IREHTT ES M. TERETEZS L wHeRE .

£ 8T ERAYIELDIER

fESHEEY, VIED IHARLURIL T8, BUCZATEAREERE,

# player100%¥89player, FHitBE I FIHER.
nebula> GO FROM "player100" OVER follow \
YIELD follow._dst AS ID \
| FETCH PROP ON player $-.1D \
VIELD player.age AS Age \
| YIELD AVG($-.Age) as Avg_age, count(*)as Num_friends;

R +oeee -———t
| Avg_age | Num_friends |
[ - +
| 38.5 2

R ittt +

# Zkplayerl01%;EMplayer, R[Eldegree X F90fIplayero
nebula> $varl = GO FROM "player101" OVER follow \
VIELD follow.degree AS Degree, follow. dst as ID; \
YIELD $varl.ID AS ID WHERE $varl.Degree > 90;

I ERYIELDIER

YIELD A DA ZSAA IR [FI4E R,

nebula> YIELD rand32(1, 6);

SRIE .
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nebula> YIELD "Hel" + "\tlo" AS stringl, ", World!" AS string2;
Srommmmme oo Hmmmoeocoo s +

| stringl | string2
+

nebula> YIELD hash("Tim") % 100;
+- -t

| (hash(Tim)%100) |

nebula> YIELD \
CASE 2+3 \
WHEN 4 THEN 0 \
WHEN 5 THEN 1 \

ELSE -1 \
END \
AS result;
Srommmmmes +
| result |
T — +
[1 \
Srommmmme +

4.7.7 YIELD

AR 2021450 14H
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4.7.8 WITH

4.7.8 WITH

WITH A0 AT DR LB A IR0 EE R, T RACBIEE AU i A A& B2 TN G 15050

openCypher¥ &%

AAEVEOGE ] FopenCypher 51,

/" Note

EnGQLY B, A5 urth REMEETY, HEMNMNIETAR, RNZ{EopenCypher/s A A EERF, HAZENGQLY B wIth ¥,

HREAEN

FEM wIth FAIRT A S T84, R —SRiB i O o5 — SR AU Ao
L
1. Peii— P,
2. i3 nodes () BECRHIRTE LRV A M E — IR,
3. RFIRIF T IAT
4. RERRRFER.

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

w2

1. PLREsSIDN player100 HY 55,
2. 583 Labels () BOECRERBITRA PR FHE EI— 1K,
3. RIS AT,
4. R ESER,
nebula> MATCH (v) \
WHERE id(v)=="player100" \
WITH Llabels(v) AS tags_unf \

UNWIND tags_unf AS tags_f \
RETURN tags_f;
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4.7.8 WITH

| tags_f

WITH R] USRS B P M IR S AT

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 Fi b ER4HH
£ collect() BECIFHIH S SR FANFIZR Z A, AT LA A with A Bk R AR il H 25 51

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 +

#ARETURNIEAIER

{E WITH TR I IE R4, FFiE5T RETURN FA) % HIZE S

nebula> WITH [1, 2, 3] AS Llist RETURN 3 IN Llist AS r;

oo +
[r |
REE T +
| true |
oo +

S — +
| result |
fmmconmes +
| true

S — +

A EHT 202145 H8H
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4.8 [EZEAlEA]

4.8 BZE|aiE 4]

4.8.1 CREATE SPACE

& Z2[A 2 Nebula Graph %It E I EEIEE S, 5MySQLHdatabase&3¢(l, CREATE SPACE 1B A] LUBHEE BN H — AN = 22 M,

ARt
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 REE 7R UGN ORI Z2 MR B e, RAENHEN, FROIEEZER,

/" Note

PUGTE ZEREIAARTR, ARG EAREE,

E iR

graph_space_name fENebula Graph {54 HE—FriR— & 2E[H,

B E W EIZE a5
JH PRI LU P 22 A 18 L T ae

® partition_num

TEE B 2RI AR, BUORE NSRRI AR, ISP A3 MR, BUOREIS M. BIMEN100,

* replica_factor

FEEGN TR IEIALREE, BMEAINEPIRENS, EMRIMNEPRENL, HTREETSRER, AIARELIUEaT]. BIMINL,

A Caution

ANSRFRIARIZE N, FP I EELEABALANCEA & 9 Nebula Graphfyf#iffiikss - i sy A,

* vid_type
FeE SIDRBAEZSHY, AEE N FIXED_STRING(<N>) F1 INT64 . FIXED_STRING(<N>) FmAIEEA N FAFER, BAKE N, MHIKE SRS ; INTes
FOREHRIA R, BRINMECH FIXED_STRING(8) o

W ETETE D, Nebula Graph2f#i i BAIAE B2 E Z2[H],

il

# fEAEIAME.
nebula> CREATE SPACE my_space_1;
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4.8.1 CREATE SPACE

# BESFHE,
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));

RURE a5
G F AR E 22 T RE R 2RI, R B2 5725 S,
Nebula Graph{¥#/E F—MDBREIANE R E 22RO, AT HREIERY), FIDERMF AR —
* {E SHOW SPACES BX DESCRIBE SPACE 1B&AJAYEL SRR EIFEI 2], AIRIAR, HEMHIMEIR,
° ERAVDBRES, BIAI20%0,

AR FREEYCDBRRIRE, AT A AL ESHEW S heartbeat_interval _secs o

HESRSHER
RIS, BT RN EAR, 2RI AIREIM. PRI LBATAT T e Sk o iy s fife o |

nebula> SHOW HOSTS;

S Arsccoooo S — dhocccoscoscomao e S S +
| Host | Port | Status | Leader count | Leader distribution | Partition distribution

Fommmmme e Fommm e m e e ettt e e T et e T LT +
| storaged0 | 9779 | ONLINE | 1 | basketballplayer:5 | basketballplayer:5 |
S Arsccoooo S — dhocccoscoscomao e S S +
| storagedl | 9779 | ONLINE | 2 | test:1, basketballplayer:5 | basketballplayer:5, test:1

Fommmmme e Fommm e m e e ettt e e T et e T LT +
| storaged2 | 9779 | ONLINE | 1 | basketballplayer:5 | basketballplayer:5 |
S Arsccoooo S — dhocccoscoscomao e S S +

AERTRESIMO, AT T @y

nebula> BALANCE LEADER;

IRfE T 20214E5H14H
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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;

# YiRBIEZEiE] space2,
nebula> USE space2;

# 10FEZ(alspace2, FTikMspacelIBUEIEIE, KR SAIBE spacel T %
nebula> GO FROM 2 OVER edge2;

/" Note

ANRETE— S MR A P R IR R A 22

4Fabric Cypher [, Nebula Graph#JE 2tz 252 2hEe, F—PEZREN TEERAE, HAREERHMZER, R 2Emy
ME— 57k 2 il USE iB AU, Fabric Cyphern] LUE—ZeiB ) & 22 ],

HJE T 20214E5H 14 H
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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,

AR 2021440 13H
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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

IRfE T 202144 H13H
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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

iR
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

A caution

TH AT IBR I 22 R

HIE T 2021450 14 H
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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>

IR

* IF NOT EXISTS : FHFVRTLUHEFH IF NOT EXISTS KEEFARIMAF QIR R BTFE, HANEEN, FR0IERE,

/" Note

PURTbRERTART, A2 B,

4.9 FREIER)

* tag name @ FENEZERINESRELIUEME I, RERFEGLIEER. TOFIFRERPRIIN G E 22 RPN, FERIES I 8T

BT s
B T o

* prop_name

JEMARR. BREE PV E MR MR —,

* data_type
JEMEREARETY, BARERIR R, IES WEEER.

T

REESCAY,

N

® NULL | NOT NULL

TEEBMEER G L . BRIAEDN NuLL

¢ DEFAULT

feE M, BOMERLUR — P FE2Nebula Graph3ZHIVZGAN, AIRMA RN RAHTER DB IEE, WA,
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TTL (TIME-TO-LIVE)

* TTL_DURATION

4.9.1 CREATE TAG

TEE B PEFAE I W), AR MR 2d 8, R AN R BGEE AR T SR R, B . BOMEN o, ForEMok il

e TTL_COL
TR B EHE N VB, B IR EBEEZERLA AU int B timestamp

— MR HREEE — DB TTLLC0L . EETTLIE ESWTTL,

il

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

# BIERABMIIRE.
nebula> CREATE TAG no_property();

# QBRI ERINENTE,
nebula> CREATE TAG player_with_default(name string, age int DEFAULT 20);

# X7 Bcreate_timei@BITL100%),
nebula> CREATE TAG woman(name string, age int, \

married bool, salary double, create_time timestamp) \
TTL_DURATION = 100, TTL_COL = "create_time";

URAIREESEA
A AIRIFRE T RER RN, RINATER = S,

Nebula GraphF7E F—NMOBYEBINSERAREVAIE, T HREIERD), WM T A%z — !

* 1F SHOW TAGS IBAIMVES SR A HHTAUIRAS, ANREAR, SR L EIL,
o SERFASDBRERA, BIAN20%0,
R B E(ESOLBE A F%, & N AT B E B SE heartbeat_interval_secs o

HJE T 20214E5H 14 H
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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, MERIMRER, HASERERL DA, T RXCompactionf#fER SMBRIZ A, S ERITRIFE,
* AURFMAZMIRE, MBREP—ARE, ARRTLUGREXA A, HR IRV S MBRREEE AT A B .

IERAR B EOUMERSchemakifis, AL ERYSCIFEH SRAZIZLIMER, M2 T —XCompactionfR{ERMER

AR
o BRI P U A AR S BEBRLAT DROP TAG 1B, THIH1ES WM IE A B AL,

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;

IJE R 20214E5H 14H
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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 BRI P AU AR S BEBRAT ALTER TAG 1EA, TEIFIEZ WL NE 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

IRfE T 20214E5H14H

-181/443 - 2021 Vesoft Inc.



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 TEAUTREAEATALIR, (E2 iR [m1£5 5 i B 5% i P AR

B/E
SHOW TAGS;
Pl
nebula> SHOW TAGS;
fmossooosos +
| Name |
T —— +
| "player" |
fmoosooosos +
| "team" |
T —— +

A EHT 2021450 14H
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4.9.5 DESCRIBE TAG

4.9.5 DESCRIBE TAG

DESCRIBE TAG ‘Z/RIEEFREMIEAMER, BIANTERAFR, BiEmE,

HifRSR M
EES TR R AR BR Y BESAAT DESCRIBE TAG 1EAT), TEIFIHZ WLNIE iy AR,

B/E
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 +

IJE R 20214E5H 14H
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4.10 BZERIEL

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,

* openCypher iy X RIFUTFEALE REATE 1BA)H 5 ril— LAl
* nGQLHHYAZRAITEEL(H ] CREATE EDGE TEAJJIANZ I, U (RIEMySQLHIE,

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 : AGUfFOIERIHRBL R EIEE, RANEER, FROIEnsea,

/" Note

PUSILATIRIRH, AR AR,

* edge_type_name : FENEIZERIAHASELATURME—1Y, SOSRIAINGE G EIREN, RFHZ

KT HIRE T,
R EE
* prop_name

JEMEARR BN AR JE MR PR A —,

* data_type
JEMEREARETY, BARERIR TR, ESWEEET. /RS,

® NULL | NOT NULL

TEEBMEER G L . BRIAEDN NuLL

¢ DEFAULT

4.10 3H12AYIES]

RPN 22 TR A AL AH ],

HHES I

feE M, BOMERLUR — P FE2Nebula Graph3ZHIVZGAN, QIR AN RA HTEF DB IEVE, WA,
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4.10.1 CREATE EDGE

TTL (TIME-TO-LIVE)
* TTL_DURATION
fRE BN, BN BRI E, B EAN MR E AN T SN 8, B s, BAMEN o, FoRBIRKASH,
o TTL_COL
FEESREAEN RN ENE, BRI AUZ int B0 tinestamp o
— AL AR E — N BN TTLC0L . HETTLIEAIESWTTL,
il

nebula> CREATE EDGE follow(degree int);

# QIERARMANAE,
nebula> CREATE EDGE no_property();

# B2 EBAERINREE,
nebula> CREATE EDGE follow_with_default(degree int DEFAULT 20);

# WFERPIRETTLAL00%,
nebula> CREATE EDGE el(pl string, p2 int, p3 timestamp) \
TTL_DURATION = 100, TTL_COL = "p2";

B EHT 202145 H8H

- 185/443 - 2021 Vesoft Inc.



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,
—IHBEE AR, MBRLAAZAE, AP SRR NS, T XCompactiont(EN MR IZ2.

TBRAZEERAEOUMERSchema i, AEEL ERYSCAFEH FARZLIMIE, TH27E T —XCompactionf{EI MR,

AR
* BRI H PRI A A BR Y BEHALAT DROP EDGE 1E41, PRIEIEZ LAE A (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;

HIE T 20214E5H 14 H
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4.10.3 ALTER EDGE

4.10.3 ALTER EDGE

ALTER EDGE 1 AU R LUBGAZ I AT, BIANMEE 1, (Edodsey

KA WA DOAEMEIRE, BWTTL (Time-To-Live) ,
iR

o BRI P A R AR S BERRAT ALTER EDGE 1B40, THIHIES WLNE M AR,

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 @ $HEEMELHAZAATF, —REREEL A2, IEHREE Y2

TE2 A TAEZERIAPTETE, &N,
o A LATE—™ ALTER EDGE 1EA)FR{#i 125> ADD . DROP F{I CHANGE T-f1J, F-HIZIAIFHHECES () 7k,

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
ZIREHNESLZR ATRES RN, RN BSR4 B,

Nebula GraphfFfe F—/MDBEEINSERGAITUNHEL, T IAMESRRS, FILUERT 5k — !

* {E DESCRIBE EDGE IEAJRVESRPEBRNIAER, MWIMEDRI), WREBLRY, EEHFLMEI,
o FREMAOBES, FlA020%0,

WIRFEESOLBRERRE, E AT RLE S BB E heartbeat _interval_secs o

IRfE T 20214E5H14H
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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 sHow EDGES IEATAFREAEMMUR, (EIZRIHEEA KAV P AR IUE,

B

SHOW EDGES;

il

nebula> SHOW EDGES;

A EHT 2021450 14H
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4.10.5 DESCRIBE EDGE

4.10.5 DESCRIBE EDGE

DESCRIBE EDGE ST RHEEHZRBIMIEAE R, BN, BiERIIE,

HifRSR M
BRI P TR A RS AR Y BESAAT DESCRIBE EDGE 1540, 1S WA E M G,

DESC[RIBE] EDGE <edge_type_name>

DESCRIBE FJ LAZAEA) DESC o

il
nebula> DESCRIBE EDGE follow;
S —— S — S — S +
| Field | Type | Null | Default

RJEHEH: 20214514 H

-189/443 - 2021 Vesoft Inc.



4.11 HiEf)

4 11 /n\ll:l/j

4.11.1 INSERT VERTEX

INSERT VERTEX 3&4) A LIfENebula GraphsZfilifyfis e 22 m i A (B 2) — e 2 .

AIfRSR

PAAT INSERT VERTEX VA1) 75 2 2 AR P A 16 [ 22 M A SR, A5 AR5

B/E

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_Llist:
[prop_value [, prop_value] ...]

* tag_name @ FLRBAIUARZE (RiZEAY) , ARZEIRAGOIEE, 1¥EIES W CREATE TAG,
* prop_name_list : FRZILEMNEMEAFIFIR,
* VD : /ID, 7ENebula Graph 2.0FSCRFFRFERAIEER, FREAEOIBEZMNIEE, FHEIEZ2NCREATE SPACE,

* prop_value_List : H& prop_name_List JHE & IKHEO AR B PEEARE P BRI ERE, R, AIRRAHEEBIEE, AR iy

JEIEIEE S NOT NULL , SR EIEHR, FEIEIE S ILCREATE TAG,
A Caution

INSERT VERTEX 5 openCypher H' CREATE HIBEAH

* INSERT VERTEX IBE AT NoSQL(Key-value) /73 INSERT &%, =# SQL HY UPSERT (UPDATE or INSERT) o
 HHIFA viD F1 TAG IVIEILT  IBARERIHEA, NEENZHE A,
o tHE viD {EARE TAe BB T @ RETAGH MAVICR A SAHEE R, FFERHIE A,

ZELIT A

il

# BAT S BN,
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);

# RUBARIY, FA"al3"FRintHE,
nebula> INSERT VERTEX t2 (name, age) VALUES "12":("nl", "al3");

# —REBAL R
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);

# —EBAE MR R IERIE—
nebula> INSERT VERTEX t3 (p1), t4(p2) VALUES "21": (321, "hello");
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4.11.1 INSERT VERTEX

— P RHFRTAGRI LAZ KAGAJBMEAE, LURSE— TN,

# ZRIBARIEE,

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";

N NS +
| vertices_

L S +
| ("11" :t2{age: 15, name: "nd"}) |
N NS +

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);

# BAKW, ERBMEpIFEEANILL
nebula> INSERT VERTEX t5(pl, p2, p3) VALUES "002":(NULL, 4, 5);
[ERROR (-8)]: Storage Error: The not null field cannot be null.

# BMEp3AERIAENULL,
nebula> INSERT VERTEX t5(pl, p2) VALUES "003":("cd", 5);
nebula> FETCH PROP ON t5 "003";

# BIEPIRAKENS, EILRIRERT.
nebula> INSERT VERTEX t5(pl, p2) VALUES "004":("shalalalala", 4);
nebula> FETCH PROP on t5 "004

JE R 202146 H1H
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4.11.2 DELETE VERTEX
DELETE VERTEX JEAJATLAMIBR AL, AT s SR AR A A,

DELETE VERTEX B —RKA] LUMER— k2. MRS EEN—REH, HEES

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,

/" Note

HAGE N RERUERRIER I 70, AR A E ks B,

WEETF,

4.11.2 DELETE VERTEX

IRfEHEH: 20214E5H14H
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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 +

AR 2021455H10H
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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 +

BE R 2021450 10H
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4.12 iBiEG

4.12.1 INSERT EDGE

4.12 HiEfR

INSERT EDGE iR A 7ENebula GraphsE 5 & B 22 dif A — 5l 2 4000, MR A AT, ML (src_vid) EIHMA (dst vid) .

INSERT EDGE WUHUAIT /A RO BRI A, ARCHDIA, A, &, rankfHRND, ME SRR,

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> ::=

il

[ <prop_value> [, <prop_value> ] ...]
* <edge_type> @ M RIRMVAIER, HABHGE — M2, a0, 5152 W CREATE EDGE.
* <prop_name_list> : FRERBNIEEHFIIZEK,

* src_vid :EARMID, LAV S,

dst_vid : HINMID, FRBIVLS,

e rank : ANEI, SAMrank{E. BRIAMEN 0, rank(EA] DUHRIX IS, EiaA. HIYREHERL,

/7 openCypherifi

openCypher+ % Hrank ik,

* <prop_value_Llist> : HR4fE prop_name_List G B M(E, ﬁn%ﬁlﬁﬁ*aiﬁ*ﬂ%@%ﬂ%%?ﬁKILEEE, IREHR, MRREEEEME, miadsh

X 1 E R NOT NULL , R MR, KT S WCREATE EDGE,

# BAT I ERBIEMIL,
nebula> CREATE EDGE el();
nebula> INSERT EDGE el () VALUES "10"->"11":();

# FArank 18938,
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);

# —RIEA25M,
nebula> INSERT EDGE e2 (name, age) VALUES \

"12"->"13": ("nl", 1), "13"->"14":("n2", 2);

# BIEKN, EA"al3"REintHKE,
nebula> INSERT EDGE e2 (name, age) VALUES "11"->"13":("nl", "al3");

—SSHA IZ A AR EE, DURIE— KON,
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4.12.1 INSERT EDGE

# 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";
L
| edges_ |
S +
| [:e2 "11"->"13" @0 {age: 14, name: "n1"}] |
+

HJE T 20214E5H11H

- 198/443 - 2021 Vesoft Inc.



4.12.2 DELETE EDGE

DELETE EDGE iEA AT DAMIBRA, —RATLUMBR—Seei 2 55, FH P RIDIESEER—RMH, FHIES WEER,

AR EMBR— DRI B, EMERNL R HEIEEZUDELETE VERTEX,

/" Note

HRTEREAIERERI R 71k, AR AR I,

B

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

Tl
nebula> DELETE EDGE serve "playerl00" -> "team200"@0;

# LEEER, BRRERHNL.

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;

4.12.2 DELETE EDGE

RJEEH: 20214E7H14H
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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

AR 2021455H10H
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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 +

-202/443 - 2021 Vesoft Inc.



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 +

R 202145H10H
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4.13 s |

4.13 [REFRG]
4.13.1 CREATE INDEX

A Caution

25 | R el PR BRI 450 B 2%, 3R IBC & LOOKUP A1 MATCH TBAT

CREATE INDEX IEFJH T X Tag. EdgeTypest @M FAERE |, ME D RIFFRERG ], WRIRG I REERS |,
FREEZRS IFAAIZRE I TRNRE, 3268 (H&) MHRMER, MARETRE EREEWER, §IA1H LOOKUP HREFAAXHENFTA 1A,
IR BN RETRENER, FIIETIEYE Age $kE] Age = 19 NATH N AVID,

MREENFERETIE AR S BRG] 1A, WA REEN T R8T SN — MRS i T SORRAE WS [ a] UERA i_TA SRR
iTo IURSIFRL, HE, i TAMREENR I T HTREEER,

AR 2SR5, S AR 2R

ARSI

BIRRTZ 00, IEFLRAE X IR a2 BIE &0, A A EREERIAEE 52 MCREATE TAGHICREATE EDGE,
ERFRE | Wi

A Caution

AEALREAE IR MRS, FRIFREEEARS LSRN, RS FHERE THI0%EETZ, KD TEIE, HAT @ R
TENEREGH, WEGH AR,

IR RZE, SRR T
1. § A%UE=ENebula Graph,

2. Q31

3. EHEHFI,

4. {EFLOOKUPSKMATCHIE & MR, FHEHE @AM %3], Nebula Graph# H#hi4.

A Caution

ARIEAIERS [ ARIE, KEOVEIERER RS EG AEERE,

O Danger

ARG, SEMERHFEXAERARS G, %0 REBUILD INDEX , 75U JEFETE MATCH FT LOOKUP 1B 3K A5 L 444,

‘, Danger

FOIERAYER S AL VARV 2R 5 | H 25 XI5 FH (51140 LoOKUP B3 REBUILD INDEX )il #E X2 (454 can't find xxx in the space ) o KOG
BEFA LI, Nebula GraphZfE T —NLBEEIAY RESERERT VO, ATDUERM T Hiks— -
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4.13.1 CREATE INDEX

- £ SHOW TAG/EDGE INDEXES TEAJHVEE RAEIKFIHIVES], siH,

- SRS DBRE, BIAT20%0, AURFEEEUCOBRAING, NI ILE I HELSE heartbeat _interval _secs o

EE
CREATE {TAG | EDGE} INDEX [IF NOT EXISTS] <index_name> ON {<tag_name> | <edge_name>} ([prop_name_List]);
* index_name @ ZR5 %, FWHIHIE—NEZREPAEME—N, HEERNGR TN i taghame_propName o
* IF NOT EXISTS @ fillfFEIEHYERE BRI, NAAFEN, FREIHRT(,
* prop_name_list :
o NWEKFFFRIEMECIRZRTIN, &7 prop_name(length) FEE KT IHKE,
* ARG ISAA B QR T IN,  ZME prop_name_List o
A caution
K& | 2B#KStorage R IHRITERE, MUK G HEZ N, HICRRE K E R B RS VB TP R, 2R KRR N255, sy 2
A caution

AR CLZNRBFCHI TR AR TR5(, AEENRE LA S AR

BIEIRE AFERRS|
nebula> CREATE TAG INDEX player_index on player();

nebula> CREATE EDGE INDEX Like_index on Llike();
IR BN GIEZRE f5, P AIDUEM Lookup IBAIEH #E%iRs FrE mAIVID, 53# Frai%s a0 BY MR avID. BRSVID. Mkrank o 1
1%1%% ILOOKUP,
el EFRS|
nebula> CREATE TAG INDEX player_index_0 on player(name(10));
ITRGIRIFTE CLERRSS player YA GIEEME name IUZRE |, 2REHKEH10, BT HJEME name HYHT1 0N FREREIEZRE],

# TRPFRRBIEERSIKE,
nebula> CREATE TAG var_string(pl string);
nebula> CREATE TAG INDEX var ON var_string(p1(10));

# ERFHBEIHERERSKE,
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);

g SEMRS

g AR T &R MREEE ) PN Z N EE (IVHE) .
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4.13.1 CREATE INDEX

A Caution

NIRRT O AR5,

nebula> CREATE TAG INDEX player_index_1 on player(name(10), age);

/" Note

HEBIESRS HE( Lookup st MATCH AT, 8" /e PEreE ", AU 2 & B IERS R = MIFAAPLAC,

EZ IR 61,

# RITENRI =P RIEIEE SEMER5 .
nebula> CREATE TAG INDEX example_index ON TAG t(pl, p2, p3);

# R | BECERIRRE |, RATEMNpIFE,
nebula> LOOKUP ON t WHERE p2 == 1 and p3 == 1;

# FILAPCECRIZRS o

nebula> LOOKUP ON t WHERE pl == 1;

# AIACECRIZRS|, FEJIplfp2=iELRe,

nebula> LOOKUP ON t WHERE pl == 1 and p2 == 1;

# FILAPEECEIZRS |, EJpl. p2. p3RIELH.

nebula> LOOKUP ON t WHERE pl == 1 and p2 == 1 and p3 == 1;

I T 20214E5H 14 H
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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;

IeJE B 20214F4H1H
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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>;

]|
FH P RTLUSESBAT SHOW TAG INDEXES B A MPLEFRZEZRE], SAJG FH SHOW CREATE TAG INDEX BB TEE RS IMVAIEE R,

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’

A EHT: 2021450 14H
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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>;

il

nebula> DESCRIBE TAG INDEX player_index_0;
frommoosoo S +

| Field | Type

=S S +

| "name" | "fixed_string(30)" |

nebula> DESCRIBE TAG INDEX player_index_1;

T —— T +
| Field | Type |
fmmconmes . +
| "name" | "fixed_string(10)"

T —— T +
| "age" | "int64"

fmmconmes . +

IJE B 2021445 1H
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4.13.5 REBUILD INDEX

4.13.5 REBUILD INDEX

0 Danger
SREIRER & B alx Kol 2 fl DR B A — ———TESR G [ ERSE 2T, EIREETIZER5 | (ER] Lookup 1 MATCH TE A £ 37 S R
O Danger

HERG I, A EIE R R AT, REEERATRER 3.

/" Note

THTEAIERS |G, JERAIEHIN FoY 7 R R SRR [ ARSI 2 LCREATE INDEX,

B/iE

REBUILD {TAG | EDGE} INDEX [<index_name_List>];

<index_name_Llist>::=
[index_name [, index_name] ...]

e AL REEZ ARG, KIBHZAMATSGES () 2. WRRERERS AN, HREERERL,

o SEESERYE, AP RTLUEE A @745 SHOW {TAG | EDGE} INDEX STATUS Ko #5 RS RS EHESEM, EEIHESMSHOW INDEX STATUS,

il
nebula> CREATE TAG person(name string, age int, gender string, email string);
nebula> CREATE TAG INDEX single_person_index ON person(name(10));

# EREFRS|, REMESSID,
nebula> REBUILD TAG INDEX single_person_index;

S — +
| New Job Id |
S +
| 66 \
S — +

# EER5IRS.
nebula> SHOW TAG INDEX STATUS;

S —— fhocccoooocconc +
| Name | Index Status |
e dfrocccoccoscooeo +
| "single_person_index" | "FINISHED"

S —— fhocccoooocconc +

# BEJLUERSHOW JOB <job_id>EE BRI |IMESKE.
nebula> SHOW JOB 66;

S —— Poccooooscoccoooocooed S S S S T S S +
| Job Id(TaskId) | Command(Dest) | Status | Start Time | Stop Time |
S froccoocooscocoooossoeo S S e e e +
| 66 | "REBUILD_TAG_INDEX" | "FINISHED" | 2021-03-31T03:35:21.000 | 2021-03-31T03:35:21.000

S —— Poccooooscoccoooocooed S S S S T S S +

Nebula Graph@l#—MEFEEEEKS], KILATDRHEREIFIFESSID, @3 sHow JoB <job_id> IEMEB SRS, HEHIESWSHOW JOB,

FsEhRAFREE

f£Nebula Graph 2.07, RFTEEAAZHRFEIT OFFLINE .

IRfE T 20214E5H14H
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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 : $A1THF
* FINISHED @ EL5EfK
* FAILED : ZRIK

* STOPPED : {1k

* INVALID : 23K

/" Note

LB 152 MLCREATE INDEX,

BE

SHOW {TAG | EDGE} INDEX STATUS;

il

nebula> SHOW TAG INDEX STATUS;

S Mhooccooooocooco +
| Name | Index Status |
S frocccoocoocosco +
| "player_index_0" "FINISHED" |
S Mhooccooooocooco +
| "player_index_1" | "FINISHED" |
S frocccoocoocosco +

IJEEH: 2021455 H8H
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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;

IR EH: 202144 1H
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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 RFHBHHEIRIE, BIATAND ., OR. NOT,

/" Note
AR AR TN FAT BRI PCEE, I R AE RS,
2NFREIRIE

TEX &R IPUTEMRIEZRT, BRCERE 2R, EHES WS 2R M Elistener,

iBB5ERGE, Elasticsearch##f L HAONEE RG], PEFFEEBEREREXET|, NIRFEMRECES|, EfEElasticsearch®E#E T2/
738
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4.14.1 R5lr4H

I EXREES WEH 2503k 5 [ E i,

NULL{Ei5EA

BAFRHMENNULLAYE MO RE,

SEEES

JFAEZRS IR T AT AE W AL R 2O, SERTABATIER A, SATOCR T, EIAIN RS R TR &,

IJEE R 2021455H20H
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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 1 Elasticsearch###fINebula Graph, &WIATEES i Elasticsearch®E#EE A MR A

s MERBOANEIEEPAZEE 3\, B2 T Elasticsearch AN .

4.14.2 23035 IR

* \E. ANebula Graph, F|5 Alistener, FHE|E A Elasticsearch H-AIEZ5 | nIREFHE E— BN, AR 2SR5 R ERIRFIZRS |, /%

RERG1AR (2, ZEAFNTRARA, thEERERRE) .

HJE T 20214E5H 13 H
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4.14.3 fkE 2 RG]

4.14.3 BRELXERS]

Nebula Graphfy4: 355 /&£ T ElasticsearchS&8l, CEBRE H - Al LT Elasticsearch R S & S RAGRAHEIINAE, 250K | HNER T
TEM, YlistenerfiiffElasticsearch B EHET, WENUERRBEOVEUREOVE KPR KT R IR LA E 2 RG],

ARED

I 2SCRE 1T, EIACL T AR SCRE I 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"}
}
}
}

TR E LT T B AR & _ s

"template": "nebula*"

"tag_id" : { "type" : "long" }
"column_id" : { "type" : "text" },
"value" :{ "type" : "keyword"}

FA A LUBC E Elasticsearchali L5578 K, AR FFE ¢ HilElasticsearch, 1#ZilElasticsearch’® /5 44,

BERXFEREF R

kB ElasticsearchE 82 5, RILUEF SIoN IN iB4A) & Elasticsearch’& i, 7 {ii F Elasticsearchfii & S A H TP LRSS O 7 RELE H%EHE,
[RIEE SR NE U, TBEZ A elastic_ip:port ZHATSGES () DR,

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

nebula> SIGN IN TEXT SERVICE (127.0.0.1:9200);

/" Note

ElasticsearchBRINK A H &M%, AIRIRE 7H AR, T57E sten N IEAHEE,

ERNFHEREF R

SHOW TEXT SEARCH CLIENTS &) ml LUK H S AIH R R P i,

BEE
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4.14.3 fkE 2 RG]

SHOW TEXT SEARCH CLIENTS;
=fl

nebula> SHOW TEXT SEARCH CLIENTS;
Fommmooooo- Foemoo +

| Host | Port |
T —— T +
| "127.0.0.1" | 9200 |
R ittt e +

| "127.0.0.1" | 9200 |
S oo +
| "127.0.0.1" | 9200 |
B e +

BHXAFEREFIE
SIGN OUT TEXT SERVICE iEAJR] DUR AT A U R E F i,
BE
SIGN OUT TEXT SERVICE;
bl

nebula> SIGN OUT TEXT SERVICE;

IRfEEHT: 20214E5H14H
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4.14.4 ERZERaft listener

4.14.4 ##ERaft listener

R W E R 5 AElasticsearch##£1, JifE /2@ StorageilR55HY Raft listener (fEjfflistener) XM EMEERIERE, MStoragefiR

AR, RERENS A Elasticsearch#£,

HiREMF
* B4 TIRRSCRG A BRI,
* BB Nebula Graph#Ef,
* SERH B Elasticsearch&

* B —AWBE LRSS, KiFERaft listener,

EREm

* EHIENebula %411+ (Metad. Storaged. Graphd. listener) AHRIIIFEA,

o HEEN—NEZER “—RIERINFTER listener HlEs", ZiRXAELEFES listener WYEZEEFIRIIAT listener XKW, KL, FE—NMmHiE

) B SERE AN N 4501 listener,

EpE R

B—4% | EHRLISTENERMECE X

PRIAIAE 5 TR EE B listener BINLES_EAES AT NV B E SO, SCHFZFFN nebula-storaged- Listener.conf o FI P AT ASE LRSI, 1ERE AR X

I54% .production o

/" Note

TERCE S I EEH (listenertlgs) IPHIAEEH: 127.0.0.1,

$#% : BELISTENER
PATAN T a5 5l IEshlistener :
./bin/nebula-storaged --flagfile <listener_config_path>/nebula-storaged-listener.conf

Listener_config_path JE{FHX listener B VISR,

$=% . /RN LISTENER %] NEBULA GRAPH 8

Min4s{T#EE|Nebula Graph, SZRJFHAT USE <space> AR EAIRE £ 3CRF EI 2R, AJFHITAI T a0 listener :

ADD LISTENER ELASTICSEARCH <listener_ip:port> [,<listener_ip:port>, ...]

A Warning

listener #Z5U{i F L SZRYTPHIAE,

TEE—MBA) BB R NPT listener, 40

nebula> ADD LISTENER ELASTICSEARCH 192.168.8.5:46780,192.168.8.6:46780;
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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

&E listener

PHAT SHoW LISTENER iBA) ] LIFIHFRAY listener,
st

nebula> SHOW LISTENER;

ST S froocooccoccoscomcosooooo I — +
| PartId | Type | Host | Status |
T ——— TR S — L I —— +
|1 | "ELASTICSEARCH" | "[192.168.8.5:46780]" | "ONLINE" |
ST S froocooccoccoscomcosooooo I — +
| 2 | "ELASTICSEARCH" | "[192.168.8.5:46780]" | "ONLINE" |
T ——— TR S — L I —— +
|3 | "ELASTICSEARCH" | "[192.168.8.5:46780]" | "ONLINE" |
ST S froocooccoccoscomcosooooo I — +

iBRlistener

HAT REMOVE LISTENER ELASTICSEARCH & R] LUMMBRE 22 [H I FT A listener,
il

nebula> REMOVE LISTENER ELASTICSEARCH;
O Danger

fHER listerner Ji&, FFRREEHTIRN listerner, RIMABELRMSIAESHRAFED, XRRFIBARIF AR, MRALHRE, HREEH A space,

T—%

R 251 listener J5, £XZR5|IR1E Elasticsearch £/ AZN0IE, M ATLUMHAET2XCER, HHIES L2 UER,

fEEH: 20214E5H14H
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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
M 2SCERG I, EIACL T AR SCERE T R,

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;

I T 20214E5H 14 H
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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

\
~

|
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
]
\

IJE R 202144 H15H
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4.15.2 FIND PATH

FIND PATH IBA) G R an sifl H N i Z RIS

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 "team204" OVER *;
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4.15.2 FIND PATH

FAQ
BEXZHWHEREF A, ULHEERZZPHRETIE?

AEFFWHERE T4, KA REAE i R i o Fad Ik,

A EH: 202146 H17H
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4.16 ZifEL

4.16 ZEERK

4.16.1 EXPLAINFIPROFILE
EXPLAIN AT nGQLIBRIYHAT I, (BRI TnGQLIEA,

PROFILE WA TNGQLIBA), AR HPUTIH IR THE, M Al ARG T IR TR 2R L i PR 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 BX, PROFILE JEAJAVHIHIE PIAIEN ¢ row (BRIA) Fdot o AP RILUER format MEWUE S A%,
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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
id | name dependencies rofiling data | operator info
p p g P

77777 frosooooooootio + Y S
| | outputVar: [{"colNames":[],"name":"__ShowTags_1","type":"DATASET"}]
| | inputVar:

77777 R | + S S S S S SO S
| | outputVar

* 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 O + 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:
----- S + e S
| | ver: 0, rows: 0, execTime: lus, totalTime: 57us | outputVar: [{"colNames":[],"name":"__Start_0","type":"DATASET"}]
- +
2 Bl
id operator [YID,
name operator & FF,
dependencies i operator FTHKHHY operator AYID,
profiling data PATHEE RN, ver 2273 operator FYRRAS ; rows 22715 operator HiiHH&E RAYITHL 5 execTime F/RMAT action MYIA] ;
totalTime FRHAT action RYNIE], RGEVEEENS (R, HERAIN A1 SR,
operator info operator FYIE4I{E &,
dot#gz{

dot FFHEEIDOTIESIVEE, V5P ] LU H] GraphvizA: s XA,

/" Note

GraphvizE—#FITHA UL E T E, aJULHIDOTIE S MARGAE, Graphvizi#fit—MEL T E, alMUHWDOTIES X, IHIFENIFH NSVGEL
JSONZ Atz X, 11142 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\"\}\]\|inputVar: \l",  shape=Mrecord]
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4.16.1 EXPLAINFIPROFILE

B EAUREIDOTIE S ¥ N Graphvizl&l, ATTHTR,

4 Start_2 h 4 ShowTags_0 h
outputVar: [{"colNames":[]."name":"__Start_2","type":"DATASET"}] outputVar: [{"colNames":[],"name":"__ShowTags_0"."type":"DATASET"}]
\mputVar: ) \dopu tVar: )

HJE T 20214650 14 H
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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,

AR 202144H1H
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4.17.2 1Ry

4.17.2 EIEIR

f£StoragellRss ERMBBITHIESSFIEAL, BIAN0 COMPACT . FLUSH 1 STATS o ANSRIEIZEEIYEAERARK, SCEAEAL T REREN RS, 1ELE T AT DIFS Btk
17, BEA. FIENIRE MRk,

SUBMIT JOB COMPACT
SUBMIT JOB COMPACTiEA 23fifli’Z RocksDBHYK AL compact #1E,
compact ALEIF¥IHIES W.Storage IRS5ELE

=l

nebula> SUBMIT JOB COMPACT;

R it +
| New Job Id |
N +
| 40 \
foscooconces +

SUBMIT JOB FLUSH
SUBMIT JOB FLUSH iBAJNAITEHYRocksDB memfile 5 Af# &L,
st

nebula> SUBMIT JOB FLUSH;

SUBMIT JOB STATS

SUBMIT JoB STATS IEAIEEN— M, AN Y aiE 2R T4 fElsess, FP eI LU sHow STATS IBaFIHAt 4R, #IH1ES MSHOW
STATS,
/" Note

WRTEETENebula Graph IR A2, T IRBURHIVSTT4EER, 1EEH LT SUBMIT J0B STATS .

il

nebula> SUBMIT JOB STATS;

SHOwW JOB

Metallli5515% SUBNIT JoB 1R AT 2 MESS, ARG lidaitEnebula-storaged, SHOW JOB <job_id> 18] Tt @B AT HIE R,

job_id FEHALAT SUBMIT JoB 1B A 23R [,

il
nebula> SHOW JOB 96;
S Hooooococcoooooo froccocccsooeo T —— S e +
| Job Id(TaskId) | Command(Dest) | Status | Start Time | Stop Time
T —— S — N — - T — +
| 96 | "FLUSH" | "FINISHED" | 2020-11-28T14:14:29.000 | 2020-11-28T14:14:29.000
S Hooooococcoooooo froccocccsooeo T —— S e +
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4.17.2 fRVERE

| 0 | "storaged2" | "FINISHED" | 2020-11-28T14:14:29.000 | 2020-11-28T14:14:29.000

[ | “otoragedon | "FINTSHED® | 2020-11-28T1a:14129.000 | 2020-11-28714:16:29.000 |

T | otoragedis | "FINISHED® | 2020-11-28T14:14:29.000 | 2020-L1-28T14:14:29.000 |
2R B
Job Id(TasklId) FATRRMEALID, HAT BRfEAAR X AESSID,
Command(Dest) FHATE RTINS F5, BT 2R (TS Minebula-storagediffz,
Status BREEIESIIRES, HEIEES IR,
Start Time TRV AR5 T RATAAT R I I
Stop Time TRVENBUTSS 4 R TRIRS R, £5BRUEHVIRAS TI45 FINISHED . FAILED BX, STOPPED o

{ELIRZS
PENARZSHTBERRAN T

K& B
QUEUE PRV EATSSTESF RS, BT BE Start Time 925,
RUNNING VNV BR AT S5 AEUATH,  Start Time A IR EXAURLAAIT A,
FINISHED PV BR TS5 R P 5E K. Stop Time %I EXIHECAART ],
FAILED PRV BTSSRI, Stop Time KRN BHAYHECAATT 1A,
STOPPED PEVBRAT 5545 1k, Stop Time i BT AZAAN e,
REMOVED PN ERAES5 R,

IRSHARAIBLIANTT

Queue -- running -- finished -- removed

\ \ /
\ \ -- failed -- /

\ \ /
| stopped -/

SHOW JOBS

SHoW JoBs I A3 tHFTA AT IRk,

VRNV HIERIA S AN R —J&] . ANSRFFEESCI N, 1HEdMetafliS5HIZEL job_expired_secs o TEIHIEZ W Metalli55HLE.
il

nebula> SHOW JOBS;

T S S S dfhocccocossomo T S S S S S +
| Job Id | Command | Status | Start Time | Stop Time

R e ittt T T ettt S ittt 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 it D e LT ettt S ittt D 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 e ittt T T ettt S ittt e T LT +

STOP JOB

STOP JoB FE AU ] DUfs IEARSERRAITE L,
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4.17.2 1RlAER

fl

nebula> STOP JOB 22;

RECOVER JOB

RECOVER JOB B XEHHAATRIMAIIENL, IR B 2K & rIFEL AR,

=l

nebula> RECOVER JOB;

S +
| Recovered job num |
S +
| 5 job recovered
S +

FAQ

snfa kR (kiR RE ?

SUBMIT JoB #R{F(E A /ZHT TP, W5k Z StorageiR5sHlds ERHT TP /2 & EH LIE, M RILBATAT T av i

curl "http://{storaged-ip}:19779/admin?space={space_name}&op=compact"

HJE T 20214E5H 14 H
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4.18 MR

4.18.1 3%

AN AGQLH IR,

FsEhRAFRE N

* Nebula Graph 1.0FUMEREAR: #. -1 /v /* */s
* Nebula Graph 2.0, -- REEFREAT, MEREuE,

Examples

nebula> # XATHAEBFM.

nebula> RETURN 1+1; # XRIEELITR.
nebula> RETURN 1+1; /] REIRESINTR.,
nebula> RETURN 1 /* XR—RITHRERE */ + 1 =12,
nebula> RETURN 11 + \

/* BTER \

ARBERIRT.  \

*/ 12;

nGQLIFAHHIsRIZL (V) REHAT,

OpenCypher# &t

* fEnGQLA, MFRIHETARMEMRFL () KRBT, BFERIEER \* \ FHSZATIERN.

* fFopenCypher s AT B F S RHERINAT,

/* openCypher X% :
X

LT R

—17 */

MATCH (n: label)
RETURN n;

/* nGQLRUE : \

X \
LT R \
—11 %/ \
MATCH (n:tag) \
RETURN n;

4.18 3%

I T 20214E5H 14 H
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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;

RIGEH: 20214E4H6H
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4.18.3 XHT

4.18.3 XiE=
SHFAENGQLAE EEE N, 5 fRRE % BRI S,

FECRE KB TEAPRATHN A IAER 5155, A XTI PRIRRIN, FEMKSS C) RENHHER, FIRTAND,

/" Note

RRFRRA 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

o TAGRLRE RHET, PR TAG MEUARIRAE, WP RAUERRS1S ) fEiEk,

* SPACE JRIFPREH KHEY, AILAEIEIE 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

NULL

OF
OFFSET
ON

OR
ORDER
OVER
OVERWRITE
PROFILE
PROP
REBUILD
RECOVER
REMOVE
RETURN
REVERSELY
REVOKE
SET
SHOW
STEP
STEPS
STOP
STRING
SUBMIT
TAG
TAGS
TIME
TIMESTAMP
TO
UNION
UPDATE
UPSERT
UPTO
USE
VERTEX
WHEN
WHERE
WITH
XOR
YIELD

FRE xEF

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
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4.18.3 XHT

NONE
OPTIONAL
ouT

PART
PARTITION_NUM
PARTS
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
SumM

TEXT
TEXT_SEARCH
THEN

TRUE
TTL_COL
TTL_DURATION
UNWIND
USER
USERS
UuID
VALUE
VALUES
VID_TYPE
WILDCARD
Z0NE
ZONES

Ja R 2021450 14H
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4.18.4 RVIDAI%3 KID

4.18.4 SVIDFMI KD

BVID (vIp)

fENebula Graph, ifi A A A ID (vid, tHLEHISFRA vertexd ) FRILXAN S, vID B4 PR
* vID BRI DU SE KA Bk 6 4 1 T KL
* VID 1R ZE[R H A JTHE—,
o v AILEZ MR (The) o BlAT—DA (vib) ATLUEMDARIIAE (The) .
* AR B ZE2 A Y VID S2SE RN K,

A I 2 WINSERT VERTEX,

SHRID

RMBAGATEARRR DB, 0 oA AR, ARG AL R EEHREN D/ (BlaE—Aila L) |, aISE e,
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,

FIAE100 0 Fr, vib 1. 101100 1K= rF X AFETEARIRI T o 50 T IDFINL sithiik 2 BRI 2 BENLAY, PO BERGE I 20 0 T
[Fl—EHLE o

IRfEEH: 20214E5H17H
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https://github.com/vesoft-inc/nebula-common/blob/master/src/common/clients/meta/MetaClient.cpp

4.18.5 X T Raft BRI N

4.18.5 X F Raft BEENE

ARG, F—EEEERE 2 A S DEIAR, FEEMEDBEIAR LR, REVIATIERET, R E—EEOR TR RIEZ D EIA Z FIF— 3
.

EAH ¢ Raft B2 — AT RIEZRIA BRI Raft RIS DEIAZEZEER G, BB BIA BN (@) B AR Leader,
i Leader fREFTHEIANSMEALARSS ; Hftl Follower A&7, 1% Leader MR H GRS, 24k 5%F), HAR Follower M7 —4¢
2, REEH—PH Leader, Leader fll Follower . [li5d DBk SHEIRNZ G 170E, H U Raft-wal W5 NG AME, #EZMOBMIE
Ml R AR I R A e

/" Note

>y Raft-wal F20E HIGRIEL, ARBEAGHEBANE G2 Raft DEkRIK, SEEFGRES, MERIOMEIBENRILT, XSBIIEREAH

Leader,
BERRE - N TFEPNENEAER, Leader 21F% G AL Raft-wal 955, FHZSEFED 4 HAL Follower, 3 A 1E BT 50 BIAHS BIIK
F| Raft-wal J5, FZREIEFEZEAKT, AN TE PPN EEEK, #EHR Leader, T Follower 312515214 KR53,

HOERAE | R RG R E D EIRN, HE B2 Leader ; AIRHEEAEKIE, REUNELAATH, MRRSHE 3 MEIA, Hb—1PEIARZ Leader,
HAth 2 EIAZ Follower ; BN Leader ZA4#kE, FFMADEIAT A H— M Leader (M&—" Follower) , WIRGVIAIEEH ; {2
Y BONEIATE—FERRAERES, HTHREABRE, RAET2 e,

/" Note

Raft ZEIANTTA S HDFS ZEIANTRENRE, Raft BT 2HIR" %, KtEIAZR 2 EE,

Listener : U2 — MY Raft M, HASERE, WAEMATZEIARNEDE —3%, ENebula Graph, HME—EfHZM Leader B2H
Raft-wal, JfMElasticSearch##EF,

HJEHEH: 20214E5H20H

-241/443 - 2021 Vesoft Inc.



5. WHTE

5. TIEIRE

5.1 £&HmIX. LEHMNEITNebula GraphBJifig

ARG, ZHENebula GraphHYESRAIEIY, LUK i R BB TR I BT,

5.1.1 Fi%tER
ANSRA AN T B AR S, ] DATE HE B i [k e 2 B 0T W Y BE 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

LA RFELinux R G 4niENebula Graph, B F AR AN 2.6.32 B AW Linux %4,
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5.1.2 4wi¥Nebula Graphifad %k

BRIFER
RIRATREATTRITR, AERENARFEER, SEMAEENIINRA, BRI 3 S SR TR R,

B A Ik

glibc 212/ E PATAT Ldd --version I ARAR,

make EERENAR

m4 (ERAERRA

git TERFEMA

wget ERERERRA

unzip (ERRERRA

Xz (ERAERRA

readline-devel TR EMAR

ncurses-devel EERERA

zlib-devel ERERERNAR

gce 7.1.0% L PATATD gee -v IREERRAS,

gce-c++ EERERRA

cmake 3.5.0%8 E PUTAR cmake --version A ZERRAR,

gettext EERERRA

curl (ERAERRA

redhat-1sh-core EERERRA

libstdc++-static (ERVEVETEN {XECentOS 8+. RedHat 8+. Fedora 7%,
libasan (EERERRA {fECentOS 8+. RedHat 8+. FedorahFF%,
bzip2 (ERRRERAR

HAlEE =77 M RE LS (cmake) BB E D) T HEIF24EE] build B,
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RERFFARIG
AN THMZ S Nebula Graphf i 7 Z LT,

1. R,
* CentOS. RedHat. FedorafH/  iEHATAI T4 :

$ yum update
$ yum install -y make \
m4 \
git\
wget \
unzip \
Xz \
readline-devel \
ncurses-devel \
zlib-devel \
gee \
gee-ctt |\
cmake \
gettext \
curl \
redhat- Lsh-core \
bzip2
// 1XCent0S 8+, RedHat 8+, FedoraFZEZ % ibstdc++-staticAlllibasan,
$ yum install -y Libstdc++-static Llibasan

* DebianflUbuntuf FIEPATUI T a4 ©

$ 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. & FH ENGCCHICMakehi AR R IER, IRAERES WA IFLEK,

$ g+ --version
$ cmake --version

ASRRRARIER, FAP A DB AN, ANSASIER, TEAREA T R4

a. i A% nebula-common I AL,

$ git clone -b v2.0.1 https://github.com/vesoft-inc/nebula-common.git

b. 3t A H3% nebula-common o

$ cd nebula-common

c. PUTAN T ana3 22412 HGCCHICMake,
/] BEMake,
§ ./third-party/install-cmake.sh cmake-install

/] ERCMake,
$ source cmake-install/bin/enable-cmake.sh

//opt B RAMEALR,
$ sudo mkdir /opt/vesoft & sudo chmod -R a+w /opt/vesoft

/] BEGCCC, REFoptERFESHIR, AR HALUELNEMBBR,
$ ./third-party/install-gcc.sh --prefix=/opt

// BRG6CC,
$ source /opt/vesoft/toolset/gcc/7.5.0/enable

3. HATHIA install-third-party.sh o

$ ./third-party/install-third-party.sh
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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 S Z3ENebula Graph, H#TEMIAGE R PIZIRA N 3.9 KDL ERRARILinuxRSt.

BRSSZRMIEEIY
$iiy ] HB R
metad (meta%dEiRsSHAER) 1
storaged (17fEfil55 1) =1
graphd (&5 HARSHRE) =1

BN A LIRIR L, F P Al UELEE LB 1 P metad. 1/ storagedf11Ngraphdi#ffz,

T HEHE WIS, FIAN=alataiyieE, AP el LULIgan T/ &% 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

LA EZRFELinux R G &4 Nebula Graph, BINFEAE IR AZRIRAS 3.9 KL ERATILinux R 5t,

F ] DG R — e A S ROk @ Nebula GraphfE, FHIES WINZELE,
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ARS3 5N

R

metad (metadEARSHFE)

storaged (T7fiRSSHERE)

graphd (ZFWH5 8RS HE)

5.1.5 Nebula Graph¥% 5%k

EHEAFE3 M metadi#t 2, F 1 metadiFFER HENAIEH 4 metaBARN— PN EIAR,

storaged IRV EL & A

N

E N 22 A AR RO

M RILHE—BHlE LS 2 N, BINTALErsERE, AT UL IRAN T /7 %% Nebula Graph,

Tl BAEBUEAE R,

PLER2FR
A

B

metadilAER storagedi# R
1 1
1 1
1 1
; 1
; 1

5.1.5 Nebula GraphiZRER

F P Al LAl — 38 ANebula GraphEREFIFRINNTE. TEEZE R 7 X ¥,

B
7

ZEA]

HfF

73X
i

L4

Bytes

Bytes

AR

AAAMEE * BENTEFEHAN ¥ 6 *
120%

[ SFBEESH * 15 + RocksDBSLAIShE *
(write_buffer_size * max_write_buffer_number

+ BREERN)]* 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

/" Note

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

FA P AT UFERCE SCHF nebula-storaged. conf HHRAN --enable_partitioned_index_filter=true KFE{Ebloomid 2S5 FNTEA/N, (HR1E LRy S
(random-seek) MYENLT, WIRERMEEKILEVIERE,
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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 KT

5.1.6 X FFEIRE
Nebula Graph/Z# ¥ NVMe SSD#HTIHHISINN, TG EBINSEEDE T SSDIL T L,
T AHDD, FNHDDIIOPSHAE:, Kbl TR, AIASE M2 b, th g AL rriEies, MATNASIISAN,

B AAHSSDIR %,

A EH: 202148 H20H
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5.2 ¥ ¥ Nebula Graph

5.2 4RiF¥Z2ENebula Graph

5.2.1 fERRE % &Nebula Graph

RS Z 2 Nebula Graphytif B XgwiE 2 3RRiE, HMRpret.

AR
o TS IERIRIFING, EIHIES WilESE e, RS TNebula Graph#YFR5E,

* f§Z2%Nebula GraphfyEH1A] LU i) B,

TRSRE
1. 5if&Nebula Graph v2.0.1ARITEALE] T HL,
§ git clone -b v2.0.1 https://github. con/vesoft-inc/nebula-graph.git
2. 3 A H % nebula-graph o
§ cd nebula-graph
3. G H 3% bui ld HHEAZHE .
§ mkdir build & cd build

4. BT a4y, i CMake’t slimakefile 2,

BRINZZERRZN Jusr/local/nebula, ANSRFREEUEEEE, EE T /T BN NNIZEL -DMAKE_INSTALL_PREFIX=<installation_path>, B2 CMakeZ¥ii
B, EZ W CMakeZHL,

T UAE R FERIRRAS GRS — 2, 7R {45 A% I0 -DNEBULA_COMMON_REPO_TAG A1 -DNEBULA_STORAGE_REPO_TAG f& Enebula-commonfInebula-storage &4y
o

$ cmake -DENABLE_BUILD_STORAGE=on -DENABLE_TESTING=OFF -DCMAKE_BUILD_TYPE=Release \
-DNEBULA_COMMON_REPO_TAG=v2.0.1 -DNEBULA_STORAGE_REPO_TAG=v2.0.1 ..

5. %ii¥Nebula Graph,
R T ESHINRGR BRI DAE AR - AT, HATEER N 2RO\ (min(CPUZEL \frac{ N7#(GB) } {2})\).

$ make -j{N}
6. Z#:Nebula Graph,

$ sudo make install-all

T4
* EHNebula Graphfi5s
* % Nebula Graph
Ht

TR

CMake&#{
ERAE

$ cmake -D<variable>=<value> ...
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https://github.com/vesoft-inc/nebula-common
https://github.com/vesoft-inc/nebula-storage

5.2.1 i Z 4 Nebula Graph

T FICMakeZHF] LUERLE (CMake) i B SR I8 4% .

ENABLE_BUILD_STORAGE

M2.0.15AFF4E, Nebula GraphfygraphflistorageRIS G ) B, FILA% H 41,  ENABLE_BUILD_STORAGE BRIME Y OFF , #/RStoragefikss
ZMGraphflRg— 4,

WIS BAMERE Nebula Graphi#H TR, PTLLEE ENABLE_BUILD_STORAGE=ON , ZZEH 4 H &) F iM% 2EStorageiR%5.
CMAKE_INSTALL_PREFIX

CMAKE_INSTALL_PREFIX f5ENebula GraphfR&5#HL, BIARRIEL B SCIH 22 88 5%, BRINBSTEAN Jusr/Llocal/nebula o
ENABLE_WERROR

ENABLE_WERROR BRIAE Y ON , NI A LS (warning) MR (error) o AIREXLE, I ATLULE N OFF o
ENABLE_TESTING

ENABLE_TESTING BRINME N on, /RIS HiNebula GraphfR&SHHE, AR HFBEERSSEL, AILUZE N oFF
ENABLE_ASAN

ENABLE_ASAN ERINELN OFF , Foom % HIPNTE RGN T EASan (AddressSanitizer) , % T EJE WNebula Graph Ik E RN, WREBEEIFE, Al
DAEE T ON

MAKE_BUILD_TYPE
MAKE_BUILD_TYPE #%f|Nebula Graphfybuild /7%, HUEIHAIANT :
¢ Debug
MAKE_BUILD_TYPE HYEKINME, buildid 2+ HidstdebuglE R, AEAMILILT,
* Release
buildd P AT, FidsdebuglE &,
¢ RelWithDebInfo
buil I P EEEA A LILEDT, WidstdebuglE &,
* MinSizeRel
buildd # s R LIETHER AR, FidskdebuglE B
CMAKE_C_COMPILER/ICMAKE_CXX_COMPILER

HEEMEILT, CMakeR HANEHFFEM TN EIC/C++Imikds, ERAIRMIRSBA LERAIRMEREE, SERMEN AR, T M ois
T FBRER 1R AR 2GR 12

$ 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 BRIAfE }y ON , FRfliflccache (compiler cache) T ELhNs#gwi%,

WIRARE A ccache, {XIXIAIE ENABLE_CCACHE=OFF SEAITHY, RINTERLEEA |, ccache I Aign Ay, RIS TFEILEIAGIA & export
CCACHE_DISABLE=true , BRFHTFECF ~/.ccache/ccache.conf HHESHI disable=true , BZ%{ZR1ES Mccache official documentation,

NEBULA_THIRDPARTY_ROOT

NEBULA_THIRDPARTY_ROOT $8/E 86 = /i BRIV LR, BRIABETEN Jopt/vesoft/third-party o

IJE R 20214E7H26 H
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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

BIANTE FHSE T Centos 7.5 1Y 2.0.1 22354

wget https://oss-cdn.nebula-graph.com.cn/package/2.0.1/nebula-graph-2.0.1.el7.x86_64.rpm
wget https://oss-cdn.nebula-graph.com.cn/package/2.0.1/nebula-graph-2.0.1.el7.x86_64.rpm.sha256sum. txt

TESEHT ubuntu 1804 Y 2.0.1 Z4EE, :

wget https://oss-cdn.nebula-graph.com.cn/package/2.0.1/nebula-graph-2.0.1.ubuntul804.amd64.deb
wget https://oss-cdn.nebula-graph.com.cn/package/2.0.1/nebula-graph-2.0.1.ubuntul804.amd64.deb.sha256sum. txt
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5.2.2 i RPME{DEB % ¥ )% % Nebula Graph

o FHEHEIFRRA (nightly)
FAk ¢ nightlyRiAssE A TISERe,. Brt, AR I finightly i,
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

GITHUBTF &

* T#ireleasehiiA
* B5kNebula Graph ReleasesTiH, WMIANTRZEMA, HifiAssets,
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https://github.com/vesoft-inc/nebula-graph/releases

5.2.2 i RPME{DEB % ¥ )% % Nebula Graph

Draft a new release

== Nebula Graph Release v2.0.0-RC1 =
0;2::'::;; @ iude-zhu released this on 6 Jan
‘et 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

=== Nebula Graph v2.0.0-beta =

© v2.0.0-beta

G jude-zhu released this on 30 Nov 2020 - 1 commit to v2.0.0-beta since this release
-O- 5caeb34

Verified

Nebula Graph

* fEAssets KIRIREW BB TTTRNRLE D, TECCHENE E,

* F#nightlyfiA
Al : nightlyflAGEH TG DIGE,. FReE, A EEA I A nightly AR,
* ZENebula Graph package ([, Hii i HiIpackage,

%

package
%, Nebula Build and Test Workflow package.yaml
Ro docker

Q_ Filter workflow runs

%o package

% 510 workflow runs Event ~ Status ~ Branch ~ Actor ~
pull_request
2 release @ package 912 hours ago
package #510: Scheduled (b 43m 35s
@ package 5 2 days ago
package #509: Scheduled @ 40m 59s
@ package 5 3 days ago
package #508: Scheduled (b 41m 39s
@ package £ 4 days ago
package #507: Scheduled © 41m 31s
@ package 5 5 days ago
package #506: Scheduled @ 43m 42s

* fEArtifacts KIKEIWIARBITATRIVZES T, THXXHEINIS L.
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https://github.com/vesoft-inc/nebula/actions/workflows/package.yaml

5.2.2 i RPME{DEB % ¥ )% % Nebula Graph

ZiENebula Graph
* WHERPME

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

* ZHDEBT,
$ sudo dpkg -i --instdir==<installation_path> <package_name>
g
7/ Note

IR B LIRS, BINZEREEN Jusr/local/nebula/ o

HRJa R 20214E5H10H
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5.3 BfZENebula Graph&&#

5.3 #i® Nebula Graph#:#t

Nebula GraphB et E THERTE TE, RETHNE, T CRNETME IR 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 GraphiIFi A ELE AN T ZZEHRW etc H3RM, @45 nebula-graphd.conf . nebula-metad.conf Fll nebula-storaged.conf , FH/" I LB

MRS B E SO, BLE SRR RIS S
* 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

A EH: 20214E5H14H
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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.

* AXHFHEET docker A (1245 docker swarm, docker-compose, k8s) F4K,

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.
* ITEINE PRI, EENAIRE.

* FHRINTAIRAFTEI0 78 (T EARACE) , S USCORIMKIE,

o BE B SR R PGER TR, SRS R

* THAREREA sudo MR,

5.4.2 AIESFIRA
IBRRAREER
BRINEOUT, B ZEERIMRE SE4 Jusr/Llocal/nebula/ (F3XIEH ${nebula-old} o BRIABCE SXIFHFEN ${nebula-old}/etc/ .
* f£ ${nebula-old}/etc/nebula-storaged.conf FFEKE! --data_path I, HERIMEN data/storage ; 4 storaged EdEHNE,

* 7£ ${nebula-old}/etc/nebula-metad.conf AHKZF| --data_path W, HERIAEN data/meta; N metad BEHRZNE,

/" Note

Nebula GraphfysZFRZ 2t 3 AT RERIASORE A, IEM KPR, FP WAL ps -ef | grep nebula HHYBHCRIRFISKIRE AAIELIE S PFithk,

FIRAEZEER
AR ASZZ2E HSRIEN  ${nebula-new} (4 /usr/local/nebula-new/ ).

> mkdir -p ${nebula-new}

5.4.3 AP E

L kA% S viml, ] DOEE (e G RS54 b % ] graphd [RS5BEEIES., (EREIRSS & LIBITAT T a4

> ${nebula-old}/scripts/nebula.service stop graphd
[INFO] Stopping nebula-graphd...
[INFO] Done

2. (RIS . EEB RS & LIS T T aa,
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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

5.4.3 THJCP IR

> ${nebula-old}/scripts/nebula.service stop all
INFO] Stopping nebula-metad...

Done

Stopping nebula-graphd. ..

Done

Stopping nebula-storaged. ..

Done

[

[INFO
[INFO
[INFO
[INFO
[INFO

3BT ps -ef | grep nebula KeZFTH nebula ARFSHEICIFEIL, storaged HFE flush BABRIREEERF 1 77%f,

/" Note

AR 20 DECRREFEIRIRSS, BERARTIIER, FHTEIRIAR R,

3. fEA RS f LIS T T s,
a. RE Z RIS,
* WIE M rpm/deb %%, Mrelease page T E MIR{ERGNZEE T,

> 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

BRI L WM RPM/DEBZ4E,
o AR MIEAIE 2R, BAS BRI 23, X BA LA Rty
* clone JFE{UY
> git clone ~-branch v2.0.0 https://github. con/vesoft- inc/nebula-graph.git

* %i& 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_REPO_TAG=v2.0.0 ..

b. FE UL B,

> ¢cp -rf ${nebula-old}/etc ${nebula-new}/
4. fF94351T metad AR SR E GEFEN3E) |, U metad BIE. BCE AR H %,
* #D1 metad #dE
1E ${nebula-old}/etc/nebula-metad.conf H#KEF| --data_path W (FHERIME N data/meta )
* WIRIHRARRLEREY --data_path I, MIATLLSITAI T4, Ffmetad s UEIHT H%.

> mkdir -p ${nebula-new}/data/meta/
> ¢p -r ${nebula-old}/data/meta/* ${nebula-new}/data/meta/

* AIRIAMCARECE E e T EOAN metad H3, IEHYESEREFHE L
* BUUHERILE S
* JREEHTHY metad MLE SO

> vim ${nebula-new}/nebula-metad.conf

o [AE AL IET :

--null_type=false : FFJ5MschemaVE M2 G EZH wLL, BRIAN true, AALFF NULL WiE, RiEN false, IR, FHEHY
schema AIREIENNEN: (alter tag/edge)MAHEE default 1, & NBAHEHRE,

--string_index_limit=32 : FERJ5 string MM HYERT VKL, RIIIGERGEEINT 64,

/" Note

IHHLRER P metad IRFFARABTERL 1 DL HRAE,
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https://github.com/vesoft-inc/nebula-graph/releases
https://docs.nebula-graph.com.cn/2.0/4.deployment-and-installation/2.compile-and-install-nebula-graph/2.install-nebula-graph-by-rpm-or-deb/
https://docs.nebula-graph.com.cn/2.0/4.deployment-and-installation/2.compile-and-install-nebula-graph/1.install-nebula-graph-by-compiling-the-source-code/
https://docs.nebula-graph.com.cn/2.0/3.ngql-guide/3.data-types/5.null/
https://docs.nebula-graph.com.cn/2.0/3.ngql-guide/3.data-types/5.null/
https://docs.nebula-graph.com.cn/2.0/3.ngql-guide/10.tag-statements/1.create-tag/
https://docs.nebula-graph.com.cn/2.0/3.ngql-guide/14.native-index-statements/1.create-native-index/

5.4.3 THJCP IR

5. B8 storaged fli55 8% L, fE4 storaged BLEfH.
o [AETMIRIHRA storaged #dEH S --data_path=data/storage ZEAINME, HEL,

> vim ${nebula-new}/nebula-storaged.conf

--data_path BEiB NHTY storaged i H ki,
* QIR storaged KdEH %,

> mkdir -p ${nebula-new}/data/storage/

IS ${nebula-new}/etc/nebula-storaged.conf FHEY --data_path HEld), TEHEKERESEROIZE,
6. ESFRAR metad #FE,
* 7E81 metad MRS 5 L3B1T40 F i,

$ sudo ${nebula-new}/scripts/nebula.service start metad
[INFO] Starting nebula-metad...
[INFO] Done

* A metad R BIEH
$ ps -ef |grep nebula-metad

* /7 metad Hi& ${nebula-new}/logs/ THJ ERROR Hi&,

/" Note

ANRIRSS 575« TR H 3 ${nebula-new}/logs PIRY metad M5 HIE, FFEIRIAIRZMIM, BEFAXTIR, 1ElHRIERE2) nebula 55,

7. F+4% storaged HdEHE X,
{ERA storaged ARSS 8381740 F .,

$ 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 BRiASstoraged EUE H V4 1618, 2 NHEHRAES DR, RINZER,
* --dst_db_path JyfiiiliA storaged (EHE H R IVAXTIEEE, ZAHFRAIES DR, 3250 Wi H R AUHT --src_db_path H——Xf B,
* --upgrade_meta_server NHIR6HEBNIATEHT metad HYHIHE.
* --upgrade_version AIERENRAVL.2.0, WHHE L ; AIREMATIv2.0.0-RC, NFHE2 A[3EE AT,

0 Danger

THIR] --src_db_path 1 --dst_db_path FYIE, NSRRI ERIFE AR,

Bilan, 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 7+ :

$ 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
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5.4.4 FHIRMIElE

/" Note

* AR T B SR IEIEIRIATE SR, BERAXT R, KAPH CLRaN metad, fEHHRIER)S3) nebula Jli55,
* IEMRTERF I storaged IR 55 2R ARSERL 1 DA E A,

8. fEH P storaged k%5 2= B ¥ A Ustoraged ik 55,

$ sudo ${nebula-new}/scripts/nebula.service start storaged
$ sudo ${nebula-new}/scripts/nebula.service status storaged

/" Note

WIS storaged KRIEHE5, #FHE ${nebula-new}/logs/ TEIRIZIER M, FARIIER, KIAPAE CLEN metadfiilstoraged, fEFHFIE
#)23) nebula 5.

9. /£ graphd 55 &R aM#TH AR graphd 5.

$ sudo ${nebula-new}/scripts/nebula.service start graphd
$ sudo ${nebula-new}/scripts/nebula.service status graphd

/" Note

WIR A graphd R IEHES), 1R HE ${nebula-new}/logs/ FEICIATERZ MM, MFEAXIR, XHAHiHCLEINN metad,storaged,graphd. £ H
SIEHB3) nebula AR5,

10. fEF#ANebula Console #E##INebula Graph, $RIEARSZEAITH. BdR2EIER . @B1TSE, 41 graphd 19 IP. S OI#AZE,

nebula> SHOW HOSTS;
nebula> SHOW SPACES;
nebula> USE <space_name>
nebula> SHOW PARTS;
nebula> SUBMIT JOB STATS;
nebula> SHOW STATS;

/" Note

AAMEHv2.0.0:2 1Y nebula console,

11. FHefHAth i,

T & P S ER AN AT Y v2.0.0 WK, lfE(HARBE Fstudio, python, java, go, c++, flink-connector, spark-util, benchmark, &£
F|% repo XY v2.0.0 branch,

/" Note

AHAHRANBE I T EHIRARD IR T 8 ol
(B4 1RME © THRERIEE E S $inebula-new}/ . ATETEMAA R, HE ELK 5, M@,

5.4.4 FHRRIK[EIR
BRI, BB IFTEIRSS, SR aIHRREYAT A IS
FvA Rl P s YT IR
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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

5.4.5 1 FHEINAIREE

5.4.5 fif1 @ ARG

AT IR FRFAN T
* HIARECE : 324%CPU, 62 GBMT#., SSD
* ¥EAEL © Nebula Graph 1.2 i LDBC flli:l##& 100 GB (1 MEZEH. 2417 /. dataH% 92 GB)
* HKRSBHEL : --max_concurrent=5, --max_concurrent_parts=24 . --write_batch_num=100

FHRAFER 215780 (FrR compaction #ER13504) . TEILSEGHAT ¢

SRR BIMHE
--max_concurrent 5
--max_concurrent_parts 10
--write_batch_num 100

5.4.6 fff2 : Nebula Graph v2.0.0 FXE3#3EFR] commit id

il commit id

graphd 91639db

storaged 1 metad 761f22b

common b2512aa
5.4.7 FAQ

Q @ FHEGI AR S A] LU & P 0 5K ?

A DAL AN R B AR IR AR ARE Y,

Q: BT v1.2.0 1 v2.0.0-RC 4}, HAbRRAREGSFAR ?

Az REIES, #ie E v1.0.0 - v1.2.0 #ATLURA v1.2.0 (AR,  v2.x I HE TR (nightly) EA95 2.
Q: FHRsEMSstnfa, & i rta ?

A AR P SRERAAFRENR N v2.0.0 iR, @FEEARBRT console, studio, python, java, go, c++, flink-connector, spark-util,
benchmark, 1E#E#&repoXMiIv2.0.0 branch (TODO : #4rbranchifREM) o AIEIHHAITEE L,

Q: MRFEANI A graphd ik%S, % storaged RS, afmFe ?
A: APAFREFAYL graphd M MY binary (#rpmed) .

Q: HRAFHRES Permission denied o

A: B e HRZEA sudo AR,

Q: 25 H gflags RALE ?

A: HATEHI gflags S Egithub issues.

- BRRMURE 2%, ATHREMRR 2

> O

:v2.x BERABCE (EffRE) 5 vix RE. THOTRINMENVECE, MRS 20 TR E.,
Q: BEH LESRFEINERIER IHR AR 2 6 —80?
A

o
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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

IR EH: 20214514 H
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5.5 Nebula Graph v2.0.07£:%v2.0.1

5.5 Nebula Graph v2.0.0H£kEv2.0.1

Nebula Graph v2.0.074¢%v2.0.1, HEEMHHv2.0.119RPM/DEBWUHHTIHEARIERNA], 80E 4i%v2.0. 1.2 5 B,

/" Note

1% Nebula GraphhiASS &, FFELTREV2.0.0, HEHFES WIS Nebula Graph 5 AZE v2.0.0,

5.5.1 RPM/DEB@H 5B

1. T#RPM/DEB#L,
2. {21-FTENebula Graphfliss, #1EiEZ W EE Nebula Graphfli5s,
3. PUTAI T a4k
* RPM1
§ sudo rpm -Uivh <package_nane>
* DEB™

$ sudo dpkg -i <package_name>

4. A MRS & LEIFENIRSS. EHIES IVENebula Graph/iii%s.

5.5.2 IEIRABRF RS B

1. %A IHIRAKIEEES . BCE X RTFTENebula GraphZZES1EHT etc H3RM,
2. B OEHmIERD, EEESILE R %% Nebula Graph,

G PEIN TE R BRI, AIHRRASHY 2R R AR — 2

5.5.3 Docker ComposeEfE KT B

% WA E #Nebula GraphfR45iyDockerEii{4,

IRfE T 20214E5H14H
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https://github.com/vesoft-inc/nebula-graph/releases/tag/v2.0.1

5.6 #HlI#Nebula Graph

5.6 EZ;Nebula Graph

MiXNebula Graphfif, AIRFZEHENebula GraphEHRE, EHSNELHBGHENTE, SNATRERHBM, FaiMetat—8E, AN
4N EIE Nebula Graph,

5.6.1 RIS

{%1ENebula GraphflR%s., PEEES WE HNebula Graphfi5s.

5.6.2 HR1 | MFRBUEM TTBHE M
ASRAERC I SO PSS T BARSCAF IR, FTAER SECZCHEM CORIRI SO FIRE IR R — B, IR BEABILIE SR, WANBIESC IR 1, AT
EBREE S %

/" Note

ANFURERZE, TEMEBRATA StoragelR5s 1 mlEHE S+,

1. k& StoragelRF5HIdiskiALiE, HIAN

A DSk HEHHEHEHE

# Root data path. Split by comma. e.g. --data_path=/disk1/pathl/,/disk2/path2/
# One path per Rocksdb instance.

--data_path=/nebula/data/storage

2. fo#EmetadIR55 IACIE SO, HRER RCRUE H %o
3. MHIBR AL Ba e H %o

56.3 52 HHTERSR

MR 2 H S, T4 cluster. id X

/" Note

TFRIENBHRY --prefix HEEMIEEE. BRIABREDY Jusr/local/nebula o

H#HmFRENNebula Graph

$%FINebula GraphY&ZEH, MBREEANLEEHFR,

EEHRPMEZEHINebula Graph
1. A4 T f & ENebula GraphhiiR,
$ rpm -qa | grep "nebula"
IR EIZEBAN TR
nebula-graph-2.0.1-1.x86_64

2. R4 T 4 EENebula Graph,

sudo rpm -e <nebula_version>

fian
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sudo rpm -e nebula-graph-2.0.1-1.x86_64

3. MERZ %,

EEDEB @& INebula Graph
1. M40 T i EENebula Graphhii A,
$ dpkg -L | grep "nebula"
IREEZEBAN TSR,
ii nebula-graph 2.0.1 amd64  Nebula Package built using Chake

2. AT A EENebula Graph,

sudo dpkg -r <nebula_version>

fohn

sudo dpkg -r nebula-graph

3. MR L H 7%,

ENFDocker Compose&iEHINebula Graph

1. 7£ H3% nebula-docker-compose NHHATAN T @i 3% - Nebula Graphfik%s,

docker-compose down -v

2. kR B 5% nebula-docker-compose o

5.6.3 K2 | EIEEEEHF

HIE T 20214550 14 H
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6. FLEMHE

6. ifEMBE

6.1 Bdi&

6.1.1 ECE=ZN

A fA A4 Nebula GraphECE,  LUN AN a] RS B S,

RENECE
REHELER Zgflags, PR LGEE aF BRI A gflags FIERE
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

/" Note

RIS AR BARGL B ARE LR E B, Fldinebula-metad FYERIAEE X Jusr/Llocal/nebula/bin o

Sk, HP AT DUER curl ZREGB T Y gflagsiyfE, HilA :

curl 127.0.0.1:19559/flags # MetafRs3
curl 127.0.0.1:19669/flags # GraphfRs3
curl 127.0.0.1:19779/flags # StoragefRs3

/" Note

BARIITP BRI ARYE SR DB,

{EeEcE
BRBIANEILT, Nebula Graphz MMetallR55RIACEFFF5l, (HRRIEIHESE, #iiENebula Graph AARMISCAFIRIELE, HPERANT

1. A E AR TTFSLERIN -- local_config=true , BCE SCIFERINERIRN Jusr/local/nebula/etc/ o
2. RIHEBNG, K ARLE S
3. EHEiHNebula GraphfiiRgs, HIfRESARL,

AsERE N
v2.X curl @IRARFRAENI LAV . e RIS UL,

RIEEH: 20214E5H 14 H
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6.1.2 MetallR55 LA

6.1.2 MetafiRSZEE

MetallRSFME T PR WIAABLE S nebula-metad. conf.default A1 nebula-metad.conf.production, JF{EfERIFIG R, SCHRVERIABSEEN Jusr/local/
nebula/etc/ o

EeENHEAA

HRIEH, MetallRg52 MALE S nebula-metad. conf FHHIUENEC (S B T B UWILAHCE SUHFIVIE S, . default BT .production MER, MetalR%sF REfFE
WA REE S A

A Caution

NS T ECE S, MBERLE SIS -- local_config=true , JFEEMRSS. 02 MGEAFH IS HAYAL E,

BN S HERA
AIRELES NI A R E DB, FoRS BRI ZBIME.

B SN R T ER S EIE, 1 R OIAERLE SN S EBE RIS E R, A ITIZ(ELL nebula-netad. conf. default JifE,

basicsEt&E
g2 0] THVElH oL
daemonize true Pt S R b i o8
pid_file pids/nebula- TESRHERRIDRY SO

metad.pid

timezone_name

5 €Nebula Graph#J X, WHAAELE ST RIREIZSE, MFBLHIEFNRM. REBIMEN

UTC+00:00:00 , 143Xi%Z MSpecifying the Time Zone with TZ, B4, ZRAXKIZES RN --
timezone_name=CST-8 ,

/" Note

* TERE AN R A B IE(ERS, Nebula GraphZAR#E tinezone_name 8 BRI XN [RIEFEAG AR AT UTCH ), PRIHAE 2 1 vl [ i (R 26 2 1
{EHUTCI i,

* tinezone_name XU FFH:#tNebula GraphHZ#EIVEEE, Nebula GraphiHfErh HE i XAH X EUE, FIA0HEFTENRIRISE, HAMEH FHR5
BRI X

-265/443 - 2021 Vesoft Inc.
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6.1.2 MetallR55 LA

loggingBti&

E20] TR oL

log_dir logs FiiMetalliss HEWH R, BUREIRRFE AR EE,

minloglevel 0 B NHERA, BAXIERETEXANRANNHE, fliEEHN 0 INFO) . 1 (WARNING) .

2 (ERROR) . 3 (FATAL) . BEFEIHIRIZEN o, AF=REERigE RN 1, AERI%EN 4,
Nebula Graph R &1eRAEfT H &,

v 0 HAEVENZG], EBR, HEIDRBE, aEE o, 1. 20 3,

Logbufsecs 0 P HER BRI R, BN SRS H S, o RORK R, e B,

redirect_stdout true B A RERRAE R HE AR o B 5% B 1r) 3 B e i H S

stdout_log_file metad- P H H B SR FR,

stdout. log
stderr_log_file metad- FRUEFS IR H B S
stderr. log
stderrthreshold 2 PG HIEBRHE SRR/ N HEDG] (minloglevel ) o
networkingfiti&

B 0] TR AR B

meta_server_addrs 127.0.0.1:9559 fHiMetalRSIPHIIERIG ., 2 MMetalkRGSHHFSCES () 7.

local_ip 127.0.0.1 Metaf[RESHAMIPHINE, AtTPHbEFH TR B Inebula-metadibfe, 41525 fA N ERRTE
PHEARVIIA, BSOS Nk,

port 9559 MetafRF5HIRPCHFIFFR IR T, MetallRS5xA4 T4 9559 , X AR 34kimO+1
Bl 9560 , Nebula Graphfi F ARG (T2 EIA R A H,

ws_ip 0.0.0.0 HTTPHRS P,

ws_http_port 19559 HTTPARS 1%,

ws_h2_port 19560 HTTP2HRSS 19,

heartbeat_interval_secs 10 PRI DB RN, IEMAERATA IRS5HY heartbeat_interval_secs BUEMIFE, HNASEARALELE
WA, B B

A caution

RFHERCE SR B SCIITPHE, FNIRELEEDLT 127.0.0. 1 EIRIERET,

storagefit &
gD FREE BEHR
data_path data/meta metafHEEIEIE 1,
miscEtiE
B 0] TR B B
default_parts_num 100 Bl 22 AN BRI R
default_replica_factor 1 1] 72E 2] 22 [ N BRI B AR
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6.1.2 MetallR55 LA

rocksdb optionsfEzi&
E20] TR il
rocksdb_wal_sync true 25 R RocksDBIYWAL H &,

AR 2021450 14H
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6.1.3 Graph/IR55 i iE

6.1.3 GraphfRS= &

GraphfRZSH= 4L T PR FIAAEC B S nebula-graphd. conf. default 1 nebula-graphd.conf.production, JF{EIERFEIGRAFMHH, XIFIIBIAEEEN /usr/
local/nebula/etc/ o

EeENHEAA

EHREN, Graphfkgs 2 MECE X nebula-graphd. conf FHISRHELE(E R, FFEAOWIAATCIE ST IVIGSE . default 58X .production IR, GraphfR%+rE
FFERA B B S,

A Caution

NS T ECE S, MBERLE SIS -- local_config=true , JFEEMRSS. 02 MGEAFH IS HAYAL E,

BN S HERA
AIRELES NI A R E DB, FoRS BRI ZBIME.

B SCHEN R T ER S EIE, 1T BRI OIAERLE SN S EBE WIS E R, A ITIZ(ELL nebula-graphd. conf. default ik,

basicsft&
Ea P BE
daemonize true RSP,
pid_file pids/nebula- TO S HFEIDIY ST,
graphd.pid
enable_optimizer true =AM AR

timezone_name

i Nebula GraphfJif[X, #IARBLE S HARIEE ZSE, MFENIEThRMN. REIMEN

UTC+00:00:00 , 8 1EZ M Specifying the Time Zone with TZ, 4, HR/AXMZEHRN --
timezone_name=CST-8 ,

/" Note

* TEA AN 2SR E (AR, Nebula Graph =R tinezone name BXERYIN DCRFIZIN MEFEHSAH RATUTCIN T, - FEIFER W& [ I ) 2 1 1
{EIUTCH A,

BN X,

* timezone_name ZHUAF TH4itNebula GraphH{#fHVEHE, Nebula Graph#ARH H &N DAH L BARE, HlANFEFTENRIN RISE, 55RMEH RS
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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
i Graphfliss SR HZ, B BHRUERFET R,

B NHERA, BAXIERETEXANRANNHE, fliEEHN 0 INFO) . 1 (WARNING) .
2 (ERROR) . 3 (FATAL) , BOEVAIRINIGE 0, A= ErigEn 1, JRIEEN 4,
Nebula Graph R &1eRAEfT H &,

HARPEANZ, (ERR, HERIRBiEdl. angEER o, 1. 2. 3.

Rt HASRTECKIN T, N SH IR H S F, o Rk, 06 .
SRR RRBR AR HE AR B LR A A S SR S

bRt H SR RR.

PRI H S ST R,

2 HIZIFRHERE BRI R/ N HEZ (ninloglevel )

B
SRR RSN IERCEOGE T HBER, G RERREE 2 IR,
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networkingfti&

e
meta_server_addrs

Llocal_ip

Listen_netdev

port

reuse_port
Listen_backlog
client_idle_timeout_secs
session_idle_timeout_secs
num_accept_threads
num_netio_threads
num_worker_threads

ws_ip

ws_http_port

ws_h2_port

heartbeat_interval_secs

storage_client_timeout_ms

P

127.0.0.1:9559

127.0.0.1

any
9669
false

1024

0.0.0.0
19669
19670

10

6.1.3 Graph/IR55 i iE

B
2ffMetafli S5 VIPHIMERISR . 2 MMetalliZs HISGES () 7.

GraphfiRESHAHTIPHINE, AMITPHuNEFHFiRBInebula-graphdidhfe, A1HRE 71 ERE
RN, MBSO R,

RPN 28 1575
Graph/fiRZ5HIRPC PP R I .,

7% JEASO_REUSEPORT,
socketWTHEHATIRAALEE, JIEEASET LN I net. core. somaxconn
ZEIRERERBININ AL, 0 FORKA BN, L B,
ZERRTERVEN IR, 0 RSN, 67 f,
YN N

MEEIOLIERL, 0 FKRCPUMEL,
PATH P ERSREE. 0 RRCPUREL,
HTTPARSSHIIPHiIE,

HTTPIRS I8,

HTTP2IR5 15 .

ZRIDBEIRIRE, IETAERFTE ARSSHY heartbeat_interval_secs EUEME, &S SEARGLE
EH TR, B0 F,

Graphfi%5 5-Storage/ilk 55 FTRPCIELEN I 7], HIAARCE S ARIZEIZSH, WFHL
ST, BOAE 60000 Z4D,

NOTE: ZHYAERCE SO B SCAYIPHAE, RO HEEEEIE T 127.0.0.1 EIEIERAMEAT,

charset and collatefigi&

e
default_charset

default_collate

authorizationfit &

£

enable_authorize

auth_type

il

utf8

utf8_bin

TR fE

false

password

B E ZE A BN TSR

SRR ENENONZ SR g S

M P gRNESETSMRIE. SRIEFEEES I I,

PSRN B3 IIE T HUE N password . Lldap. cloud o

HJE T 20214E5H 14 H
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6.1.4 Storagefl55Hic i

6.1.4 StoragefRSECiE

StoragefR55H2 (L T PR3 WI4AEL B S HF nebula-storaged. conf.default A1 nebula-storaged.conf.production, JFEfERFZRPMEMH, SCIFIERIABRESN /
usr/local/nebula/etc/ o

/" Note

Raft ListenerfYEtEMStorageIRFSECE AR, FEHIHS WA E Raft listener,

BN ERAA

RGN, StoragefR552 MELE S nebula-storaged. conf AL E SR, 75 B FIARRL B KA E4E . default 3K .production MilFR, StoragefRss
FRESFHIRBI AL E S,

A Caution

ASRMEL T ECRE S, DAERLE IR LA -- local_config=true , FFEBARSS, N2 MGA7HIEIHAYACE,

EEXHFERERA
AIRACHE AR A RERENS R, TR S B E 2 BOME,

BLE SCAEN R TR TER 0 SBIIE, T E M WIGELE SN S EUE IS E R E, ANSCITZ{ELL nebula-storaged. conf . default A,

basicsEgiE
gD TgE BLHA
daemonize true Vi) =ErI R i £
pid_file pids/nebula- JOSEHERRID Y S,

storaged.pid

timezone_name &£ Nebula GraphIN X, #IAARLE XAFFRIZEZSE, MFREREFHRM, REEIMEN

UTC+00:00:00 , 147Xi%% W Specifying the Time Zone with TZ, 4, ZRAXFIRESFRN --
timezone_name=CST-8 ,

/" Note

* TER AN RIZETUAYEIEER, Nebula Graph2iR#E tinezone _name 1R BRI DXFHZIN [RIEFE AR AAH N AT UTCIN ), PRIHAE 2 1 k[ I (A1 26 2 1
{E9UTCH A,

* timezone_name SEH I T ##iNebula GraphH7#ifEdE, Nebula Graphi#faH H e DA X EE, HIANHESTEIRIN RISE, (R RS
BN X,
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6.1.4 Storagefl55Hic i

logging#igi&

E20] FgE BEHH

log_dir Logs fFifStorageflR5s HEN HR, BIHIEBIERAFE R FRIER,

minloglevel 0 BNHEIG, RIS TIXANEAINE S, TiEEH o0 (INFO) . 1 (WARNING) .

2 (ERROR) . 3 (FATAL) , BBSEIAIARIZER 0, EF-EHiREn 1. ARIREN 4,
Nebula Graph & iesRAET H &

v 0 BV, EBRCK, HEIDSEIE, FEEN 0. 1. 2. 3.

Logbufsecs 0 i HGERERCRI R, B HEIH SR, o FoRERH . B0 B

redirect_stdout true ST A IR AT o B 15 B E T B i S

stdout_log_file storaged- Frifesa B B SR

stdout. log
stderr_log_file storaged- FRUEFR H S S TR,
stderr. log
stderrthreshold 2 B HIFRRAEHNR RN H S (minloglevel ) o
networkingfig &

B 0] TR AR B

meta_server_addrs 127.0.0.1:9559 fMetallRFSIVIPHIMEANG . 2 1"MetallRFSHFESGES () 7k

local_ip 127.0.0.1 StorageRSSHAMIPHINE, ATPHubEF TR BInebula-storaged 12, 41920 i N4E
TR EILAR VI, HESC X RIE,

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 HTTPHRS IIPHAE,

ws_http_port 19779 HTTPARSS 156 o

ws_h2_port 19780 HTTP2HRSS 1,

heartbeat_interval_secs 10 PRI DBERIRE, IEAERATA IRS5HY heartbeat_interval_secs BUEMIIE, HASERGLELE
HIAE, B B

A Caution

RFHERCE SR B SCIITPHE, FNIRELEEDLT 127.0.0. 1 EIRIERET,

raftfiti&
gD A BEHR
raft_heartbeat_interval_secs 30 RaftiZ 25 @ A, 207 : #o
raft_rpc_timeout_ms 500 Raft& P imiizcfasd fiHH (RPC) @R, fahr @ =2/,
wal_ttl 14400 Raft WALRYZEFEIN 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,

AR 2021450 14H
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6.1.5 Linux AL E

6.1.5 Linux R%ECE

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 T FRflcoreSXAFRYARVDN, EBGIEDN unlinited, AFFHATT :
ulinit -c unlinited
ULIMIT -N
ulimit -n FHFRREHTH SCARRVRGE, @BORENEE1077, B4 :

ulimit -n 130000

miF

VM.SWAPPINESS

un.swappiness EANEIERINT (swap) HIZERITFE . (H#k, EHswaplrlAEtbieR, BIGLER0, Hru eMERTUElr., REEE
&, 0FRRRA M Aswap.

VM.MIN_FREE_KBYTES

vn.min_free_kbytes T E LinuxBEBHLERR B/ N2 R T 715 8L, AURRGINTE LS, BVORERKIE, BIanPEENfF 128 GB, AILLIF
vn.min_free_kbytes IX{E}5 GB, MIR(EA/D, RFBERGEEHIE R BIESHNG,

VM.MAX_MAP_COUNT

vim.max_map_count F FRRHIEANMHRIVMA GEIEINTEXI) &, BRIMER 65530, X T4 K2 AR RNELEN, RN HERFR NN
FERLRmRES, EEAARSEIIE,

VM.DIRTY_*

n.dirty * E—RIHERRGIERIREF IS, N TEEER R, NP DURER 2 TIHE (SRR sUEIRM) |, #IENRSBOAME.

TRANSPARENT HUGE PAGE
HTRARAEIR, F P4 THP (transparent huge page) . fiaulF :

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. ipvé.tcp_slow_start_after_idle BRIMEN1, =SENE—EIN W/ ZEE DN, BIGRE 0, THEEKIFRESILIRY R,

-275/443 - 2021 Vesoft Inc.



6.1.5 Linux AL E

NET.CORE.SOMAXCONN

net.core.somaxconn F TR #ilsocket Vel IEREINFIE R, BOANEN 128 » W THERKEZEKRIEHZNIZ R, BIGLE KT 1024 .

NET.IPV4.TCP_MAX_SYN_BACKLOG

net. ipv4.tcp_max_syn_backlog Fl TRRHIZETSYN RECV (EiEH:) IRESWTCPIEREEE, BRIMERN 128 . N THKEZRRIERN R, BUGEEN MK
T 1024

NET.CORE.NETDEV_MAX_BACKLOG

net.core.netdev_max_backlog F T RRHIBAFIHEE CLRI R &, ERINME D 1000, EEBGRE N 10000 DLE, JCHZTIKM R,

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 EMIMAIR/N, R, BOAZER, XTRIER, FUORED #1358 (68)  EiRIFIE(ns) o
SCHEDULER

AT SSDkE, HIF scheduler & 9 noop B none , B&1E4 /sys/block/DEV_NAME/queue/scheduler o

Hiths#
KERNEL.CORE_PATTERN

VLB N core, I EHFF kernel.core_uses_pid &N 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,

AR 2021455H14H
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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

A5 ENebula Graphia/Td PR HAE H %, HERISHTH, BRI, HEMRSTIRE EF,

EoiEBieA

* minloglevel : F/NHEL, AIARICFREF XN HE, fEEN o ONFO) . 1 (WARNING) . 2 (ERROR) . 3 (FATAL) ,
EWAEEIRNIZE R o, A IMEHIRERN 1, WIRIZER 4, Nebula Graph A2 FREM 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

I AENebula GraphisfTIHMEZL T HERA, HERRSSERIKE NECESIFPRENIGS], IRFERAMES, BERILE ST,

IRfEEHT: 20214E5H14H
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7. Wi

7.1 &ifJNebula Graphl51Z=4E+R
Nebula Graphf iy A MRS IISHERGH, AT ARG R, BHESHTTPRM %,

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, FRAREEABEARAN 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]"

A Bl
ip AR5 BINIPHIAL, A LATE 7255 H SN2 B IC 8 S PR,
port 55 BREVHTTPYH [, FILEZ2E H RNERTCE R, BIAMBUUT, Metafli&55i01719559, GraphfRssiiih
19669, StoragefR%5UmI1919779,
metric_name_List WeHEERR A RS, 2 REHERAYOCES () o
&format=json TR SONAE 2GKRE],
/" Note

5 Nebula GraphfRF5EBIERLSH, FFEHIT docker-compose ps ATy 25 & MU B R AR AM TSR T, SRJE T %0 214,

il

* BRI
#HifGraphfiissH, L1070 BHIEREEL,
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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

I T 20214E5H20H
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8. Bfa ke

8. BUEZ =

8.1 IQIFFI#ZAY

8.1.1 BRIIE

BRI T 2 IE M B A Y, T SCB e,

Wz P E Nebula Graphff, Nebula Graph2d#—/21E, RENEMEHENSTER, ARFE T BHRIE, RiFIEms I i
AR,

/" Note

BONER T, BIEHER XA, MALER P AN LU% 3 Nebula Graph,
Nebula GraphXFWfG m5iE 3 © A 555 IEALDAPRIIE,

i SR8
AR R IEIR S an A (A 7 4, InaEsss, 4P =it Nebula Graphftf, 5T 5 (35510E,

BRARMSRINIE
1. YmiBACE S nebula-graphd.conf  (BRINE RN Jusr/local/nebula/etc/ ) , IXi& --enable_authorize=true HR1FIE H,
2. HjSNebula Graphfi%5.

/" Note

THES ML, BIANGodfA eSS root , I nebula o FAEIERFIES IAIE A CAUR,

LDAPISIIE

SAEFAPL (LDAP) 2R FIiA H RIRSERE P iG-IRSS 2, ATLISKEIkSEREH, BHALDAPRIE, LDAPH{E&R A P IEst
K TAMM . BIAIAMAILDAPESE — 14N Anber FIF 7, WIFESE MLDAPIEZEGZ i B I A G E R,

EHLDAPISE

YT BARR IR KLDAPHEA T B 3 301E, ¥ WEHLDAPHE TS #335iiE (TODO: doc)

G HEHT: 20214E5A8H
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8.1.2 A&

P iEFENebula Graph i [FIFZERI A AT BRIV R 7, ASCRAEH P BRI X8,

FESMRILE, M HREEHC O E P T iEEENebula Graph, 1M HIEE S AT DA THOERCE T2 H P A I A G,

/" Note

o BOATBOLT, S rIeuEsRese XM, f LR P 2SS ] D% #EINebula Graph,

o [BUHRIG, XN PR SR SR A A

BUZZAF (CREATE USER)

HHAT CREATE USER I A]R] DAQIEEHTRINebula GraphH . SN God At (Bl root FIFY) REMSHLIT CREATE USER IEF),

* Bk
CREATE USER [IF NOT EXISTS] <user_name> [WITH PASSWORD '<password>'];

* il

nebula> CREATE USER userl WITH PASSWORD 'nebula';

{21 (GRANT ROLE)

8.1.2 A&

AT GRANT ROLE TEAJ ] LURHEE B ZE AR AE A BRI T o AT God At M ATIAdmin s (1 T HEBS LI T GRANT ROLE TEAT, £ AR

W, SNBSS AR,
- ik
GRANT ROLE <role_type> ON <space_name> TO <user_name>;
N

nebula> GRANT ROLE USER ON basketballplayer TO userl;

SR P HBR (REVOKE ROLE)

PHAT REVOKE ROLE B AT LUUES F 7 94 22 IR 22 (R AT E A AR, 4T God At P HIAdmin £ (G P RENS T4 T REVOKE ROLE 1EA], £ AR AT

W, S INE A AR,
- ik
REVOKE ROLE <role_type> ON <space_name> FROM <user_name>;
* il

nebula> REVOKE ROLE USER ON basketballplayer FROM userl;

- 282/443 -
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8.1.2 A&

{EB AP (CHANGE PASSHORD)
PAUAT CHANGE PASSWORD 1B/ ] DUBTIFH P 4579, (ST 7R S At 0 & A 2
* 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 IEATFI DUESH Y, (BSUNAFRER I, S GodATA~ (Hl root A7) BESHAT ALTER USER 154,
* Bk
ALTER USER <user_name> WITH PASSWORD '<password>';
* Al

nebula> ALTER USER userl WITH PASSWORD 'nebula’;

MBI (DROP USER)

1T DROP USER IBAJ AT LUMIBRFI . AN God s (i F REUS 1T DROP USER B4,

/" Note

BRI P BEIWOTZA P 4=, EARVIE S AT RSP AR

* Bk
DROP USER [IF EXISTS] <user_name>;
o Rl

nebula> DROP USER userl;

EERFFIR (sHou USERS)
PHAT sHow USERS I AT UER B 14K, ST God il P RERS AT SHoW USERS 1541,
* 1Hk
SHOW USERS;
N

nebula> SHOW USERS;

frocccoocosoo +
| Account |
o +
| "testl" |
frocccoocosoo +
| "test2" |
o +
| "test3" |
frocccoocosoo +

RJEHEH: 20214514 H
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8.1.3 WiEAENIR

8.1.3 NEAEBINIR

FriEfA G, R RAURIE S, AT DA G ELZA O T, TSRS (42,

NEAE
Nebula GraphNi&E 7 2R, BHHAAIT :

* God
» WitaREAARAE, HAEERIEWBIR, ZF LinuxH1Y root ATWindowsHY adninistrator o
* MetafR&GVIEARILES, =ENEIEGodA @A root, %554 nebula o

A gz

MBS root I RTEEHD, PRUER 22,

o ~MERHBEA — N GodAEMF, &M AT LUEFERE AT A 1E 220,
* AXFFTFEHEMNGodfgt, HEEEHIBIAGod A P root

¢ Admin
o XHAXBE A E 22 a3 Schemaflldatafy i AR,
o A DU BR P P 22 A2 A A HLAFE

A g

HAERZBUK T ADMIN A4 s HA P

- DBA
* MR MY IE 22 A Schemafidata i GAUR,
* EIRFHRUR R 22 A e HA A o
e User
o RAAUBR AEYIE ZERE Schemaly HBAER,
o RERUER Y I ZE A data YR E AR

* Guest

o RABR Y& 22 A Schemaldata iy HA R,

/" Note

o AR ATl A, HEEME BN NE At
s —PRPE-NEZEANRGERE MR, SZEHIES I E L,
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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,

BJa R 2021F5H14H
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8.2 EIBRER

Nebula Graphf@fitHefd (snapshot) JAE, FTF(RIFERES M A AIUEIRIRA, 4 IR Ao RIER, AT LGE S Herax 2 5,
8.2.1 AiiR Mt

Nebula GraphffJ & 7 iALEDTAEBRIA S R, A4 FA P 85 Ak PR B R SRS

AR B HNEFFR, XGodf (aff Pl LU FI B AEIRE, % TG, 155 WNE A iR,

8.2.2 ;XEEIN

° %?ﬁ%*@ﬁﬁi’xﬁﬂﬁﬁ, @Wﬁ?ﬂ@”@‘%ﬁﬁ, IANAE add host . drop host. create space. drop space. balance FiEZ )G,
o ERSCRE A BB O E R PR IR S, TREFSIMIER,

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,
R T PR E AL IR PTERR R, AT Linuxan 4y find o 40 :

8.2.4 BIIERIRER
A4S CREATE SNAPSHOT FIJ LAQIZ8 SR A 24 Ry IR s Y ER AR, BT B RR QP A [ 22 IR R AR, RS0 E e (B 22 (R P i,
/" Note

QNSRRGSR TR SR Al
nebula> CREATE SNAPSHOT;

8.2.5 EEIRME

A4S SHOW SNAPSHOTS T U B SEREFF AT A iR,

nebula> SHOW SNAPSHOTS;

fromoossocoosoosoocoosoescocosssas e A +
| Name | Status | Hosts |
S S S S R S SR +
| "SNAPSHOT_2021_03_09_08_43_12" | "VALID" | "127.0.0.1:9779" |
fromoossocoosoosoocoosoescocosssas e A +
| "SNAPSHOT_2021_03_09_09_10_52" | "VALID" | "127.0.0.1:9779" |
roooooooooonoocoooonooccoconoooed | S S —— +
SR T [ BRI |:---|:---| | Name [PRERAFR, B SNAPSHOT , FRIZSHF N PRI, ESON RIGBIERYIN E S (UTCHITED o | |

Status |PRARIRAS, VALID FURIRERERL, INVALID RRIRIEERL, | | Hosts |BIEEIRIGIS T Storage RS A I TPHIALRING 1. |

8.2 HRIRIM
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8.2.6 MR

8.2.6 MIBRIRER
143 DROP SNAPSHOT RILUBMBRTEEMIHER, BN :

DROP SNAPSHOT <snapshot_name>;

ARBIATT

e fpmmceomm=s dp===somsosossooacos +
| Name | Status | Hosts |
N N |V NN +
| "SNAPSHOT_2021_03_09_09_10_52" | "VALID" | "127.0.0.1:9779"

foscooscomccocoscooccooccoscaccas fpmmceomm=s dp===somsosossooocos +

8.2.7 Ik & 1RHE
MR ARG F RIS, BB TN TR ISR RSO, AT LA shell A S THR0E, SCBLBIEATT

1. QIR )G, ={EMetallR558sfIStorage RS589 22%: H S NAERR checkpoints H3R, (RTFOIEEAIPIE, DIASCHHI, S1FEE2NEIZERIN, BlEr
IR BILRTELE Jusr/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. YEHR R A TFEEN IR G I, P e DAREAE NI ] AR, CRFN SR SR data Al wal 2358 DLEISS BV B ESE (1 checkpoints SF4K%)
B A0 data flwal , NS EE S EEREENA],

IeJE E R 2021458 H9H
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9. MRZ5 AL

9. BRSZIAMN

9.1 Compaction
A8 CompactionfItH X 1ZE,
Nebula GraphH', Compaction 2 EBENGEENE, XNIEREA N E RNV,

Compaction #E X IRENE AL LAVEHE, AEEABIBSWANERS], RGHEEREEA, ALK LEUER, FREEIEE ANebula Graph/s, H7T
TEEIREUERE, FEFAMA Compaction #fF (428 Compaction) o

/" Note
Compaction #RYEL KIS [B] 5 FIRERLIVIO, EITEWSSIKIENT (FIAIER) PATiZglE,

Nebula Graph& FifiZ%IY Compaction 1 : H 3/ Compaction 142 & Compaction o

9.1.1 E&fICompaction

F13) Compaction BIERGILEEIE, G ALIERS ARG H BN HNflA Compaction #1E, 2FHEIRINIVIEEERE, BONBWT, H3) Compaction BIFE
KA, AIREESS EGE g, SEEAMEEI0MML S, WRFETETF %N conpaction #E, FHFATLLE A1 H ) Compaction o

% A& Ehcompaction

O Danger

745 UPDATE CONFIGS 2 FARILE ISR E NERINE, R ESRTTEEHF SHOW CONFIGS STORAGE Z75 rocksdb_column_family_options FLiE, RSG5 —iZEHEA

o

o

# BHYFIrocksdb_column_family_optionsi&i&, £ %lvalued|RE,
nebula> SHOW CONFIGS STORAGE

T TR S T 05 S +
| module | name | type | mode | value |
E R — T S S S S S R S S S S S S e +
| "STORAGE" | "v" | "int" | "MUTABLE" | 0 |
T TR S T 05 S +
E R — T S S S S S R S S S S S S e +
| "STORAGE" | "rocksdb_column_family_options" | "map" | "MUTABLE" | {max_bytes_for_level base: "268435456", max_write_buffer_number: "4", write_buffer_size: "67108864"} |
T TR S T 05 S +

# 1Erocksdb_column_family_optionsi&i&, 7£& #lfvaluelIA7Mdisable_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} ;

# BEEGERHE.
nebula> SHOW CONFIGS STORAGE;

Feommmmm e e e LT Femmeeem e ettt
S S S +
| module | name | type | mode
value
R it e e T T Femmmmem S ettt
S S S +
| "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"} |
T —— TR S .
B it ) +
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9.1.2 £=Compaction

9.1.2 & #Compaction

4xi: Compaction A LUN I ZE A TR MBS G 1E, BIATEF I, MBRTTLEMEIRS, ZIREFRETINRE. R FIEAHITRE Conpaction £

L

/" Note

HETENE SSRGS (BIANTER) PATIZARME, B R 5 FREELTORZ L 55

nebula> USE <your_graph_space>;
nebula> SUBMIT JOB COMPACT;

RS 2R EWENYID, M RILUERATT 5 EH Compaction RS

nebula> SHOW JOB <job_id>;

9.1.3 $21FEEIY

JfRIUENebula GraphfYEgE, TESE M T RIERIY

o BUES ANy IR IR0, TETERRBAR G AR X A E 3l Compaction . HIKIEZ UL K 4] H 3 Compaction o

* BAE S ATTAE, THHIT SUBMIT JOB COMPACT o
o WSS KIS (BN R) $HAT SUBMIT JOB COMPACT o

* FRI&IE disable_auto_compactions A false , FEFEGIN [A] AT L4 BE

* Jy#%Hill Compaction MYIRE MR, IETERCE SCIF nebula-storaged. conf HHIZEAN FHI NS4

# REANAHEEX HIRINEE,
--local_config=true

# REEEREIFI20MB/So
--rate_Limit=20 (in MB/s)

9.1.4 FAQ

AU RITEZ P EZEEMIT 2 = ConpactiondE{EIS ?

4

A, HRINIYERIOR R, AIRERMIL

o

2 ECompactionfR{ERFEE S KETE] ?

AR AR E R EH KR, FIAN rate_Limit BREII20MB/SI, FH P ATLGE fERER ©/rate_Limit TG TREEFESRIVIN (], ANSRBA BTG ERR

i, MRAELL, HRKLIN50MB/S,

AT BN IR rate_Linithd ?

AR

L E CompactiondE(FFFEE AT LUZLENS ?

NALURLE, RAEERHRIESE . 3X2Rocks DBHYKRA

IRJEHEH: 20214E7H16H
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9.2 Storage I

9.2 Storage th E 5T

PP AT LU BALANCE 1847 F45 53 FrfIRaft leaderfy 01, sk MERITT42HIStoragellk 55 .

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

O Danger

BT BRI SR s SR BRI IPHIE,  IBZFTE RS e, AMESTFES 2RI,
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9.2.2 Bty Fr oA

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. FRFTHFESER, MESIENHRREER, AT sHow HoSTS HIA T A B4 oA

/" Note

BALANCE DATA Fx¥ffifleaderiVsifii, Hffifleaderiiz W fiileadersifii.,

nebula> SHOW HOSTS;
+

dhecmmmmonmmmaainmsoos S T + S — +
| | | | | Partition distribution |
+ + + + + E—"
| | | | | "basketballplayer:9" |
+ + + + R CEEE T +
| | | | | "basketballplayer:9" |
+ + + + + E—
| | | | | "basketballplayer:9" |
+ + + + R CEEE T +
| | | | | "basketballplayer:
+ + + + +
| | | | | "basketballplayer:9" |
+ + + + R CEEE T +

| "Total" | | | 15 | | "basketballplayer:45" |

N — F S F S — P e e + R

BIRA TSR, TEEHTHIT BALANCE DATA . AUREMA B IR A REMRII, 1EFNebula Graphtt XKW,
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https://discuss.nebula-graph.com.cn/

9.2.3 Ik EIIH

9.2.3 fZLEfAEISHE
I SAE M, AT AT BALANCE DATA STOP .
* MR BRI EBIHHESS, 2REHR,
* WERAIEERITHI A EIHHES, RREEEIERESID (balance_id) .
BALANCE DATA STOP N ILIEAESATIY 155, T2BUNTA G4 7155, F A nfDUAT @47 BALANCE DATA <balance_id> A& 25 f5 IERI(ES5IRTAS,
—HFrA FESETeREE 1L, P AT IR T A7 BALANCE DATA
o WA — NG BT SS T — A TE55 R, Nebula GraphZ E#i 832 #ilty U BT 55,

* ARAT— MBS ESF LM — D FEFEBR AN, Nebula Graph® B 3I— M AEGIEE S

9.2.4 #FRStoragefR S5 28

IR EMN Storage RS da K di/ NEREUS, AT LU F fi 45 BALANCE DATA REMOVE <host_list> .

il
AR ERBBRLL T M B Storagelli 55 4.

G55 B 1Pk Sl
storage3 192.168.0.8 9779
storage4 192.168.0.9 9779

e = PraNy/a N
EPTUI T a4 .
BALANCE DATA RENOVE 192.168.0.8:9779,192.168.0.9:9779;

Nebula GraphffEzh— M rEg#{T5, Tistorage3fllstoraged N Fr, RIFIIRS 8 NEREHREIR,

/" Note

B T USSR B/ NOFFLINE.

9.2.5 tfleadern ¥

BALANCE DATA BEIIMEG /Y oA, FREIIMRaft leadersifi, FIF AT LU I A 43 BALANCE LEADER ¥ffileaderss ffi,

il

nebula> BALANCE LEADER;

FH P R]LUBIAT SHOW HOSTS Ke 245 5.,

nebula> SHOW HOSTS;

fmcomoscoozes {mmccas fomccccoces e dmsmoocosossooscosscooccocoscoazes e +
| Host | Port | Status | Leader count | Leader distribution | Partition distribution |
R S | AN A N N DN —— +
| "storaged0" | 9779 | "ONLINE" | 3 | "basketballplayer:3 | "basketballplayer:9

fmcomoscoozes {rmmccas domccccoces fpomccommccomcos dmsmoocosossooscosscooccocoscoazeos s +
| "storagedl" | 9779 | "ONLINE" | 3 | "basketballplayer:3 | "basketballplayer:9" |
R S | AN A N N DN —— +
| "storaged2" | 9779 | "ONLINE" | 3 | "basketballplayer:3 | "basketballplayer:9

fmcomoscoozes {rmmccas domccccoces fpomccommccomcos dmsmoocosossooscosscooccocoscoazeos s +
| "storaged3" | 9779 | "ONLINE" | 3 | "basketballplayer:3 | "basketballplayer:9" |
R S | AN A N N DN —— +
| "storaged4" | 9779 | "ONLINE" | 3 | "basketballplayer:3" | "basketballplayer:9"
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9.2.5 Hfffleaders i

E—— SO Fr— — T fooccoccccomceosczommoos +
| "Total" | | | 15 | "basketballplayer:15" | "basketballplayer:45" |

+ L + [ +- e —— +

RJEHEH: 20214E5H17H
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10. Nebula Graph Studio

10. Nebula Graph Studio

10.1 StudiohlR A~ i RH

10.1.1v2.2.2 (2021.07.28)

* JTREHTIR
* Schema
o K|, W, WIBIRSFHER, 7
o S INHGER EYIRE

o IRAHHERRC (BUA3)

10.1.2v2.2.1 (2021.05.06)

- 542
* (B N EERFRA A
* /85 big int ZEAUBHETE SR
* B2 T ABHREIRRES R )

10.1.3v2.2.0 (2021.04.23)

* DIREMTE:
o EHRR
* UT hik
o WRIEEN, ARSRE, IR TR, IBUCT R SR
o KHFER TR R
o CRFPGEE TR BEAR FE 1T
o HRYIRENEIR, IR
* W EEEEIRYHE
s B5:
- A
* 1BE MATCH iR [R1£5H 7 1 5 1] [ HRER 1Y ] f

10.1.4 v2.1.9-beta (2021.03.24)

c BE:
* SA
* YRS A int 28 vid IR
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10.1.5 v2.1.8-beta (2021.03.01)

* JTREMIIR:
o A
o PRIEAI SR 2
* HER
s MR EEIEER
* PREEACE ISR, HERITRE

10.1.6 v2.1.7-beta (2021.03.01)

* JTREMIIR:
* A
* EXPLAIN dot Z#&5 R Rrlifk

10.1.7 v2.1.6-beta (2021.02.22)

B4
* B & B RS RS N AR AR Y A

* JIREMITH:
o EHRR

* R int P vid TR

10.1.8 v2.1.5-beta (2021.01.25)

e 54:
 HER
o B ER RS L5 R S e

10.1.9 v2.1.4-beta (2021.01.19)

° DIngsgia:
* Schema
* 7 space/tag/edge/index * T fixed string Mt &
 EIHRR
o Merbre SRS ARE BB E U TR

AR RSO B R AR F

En

\

10.1.10 v2.1.3-beta (2021.01.12)

s B4
o EHRR
o & 5 TR A5 BRI T e e
o SRR IR SR BRI =
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10.1.11 v2.1.2-beta (2020.12.29)

* JTREMIIR:
o EHRR
o XREWERSHE R
o TR T P

10.1.12 v2.1.1-beta (2020.12.23)

*FA
* [ER csv MM B IER RIS
* B R AR RE RS Y (7]

10.1.13 v2.1.0-beta (2020.12.22)

* DIREMITE:
o PEflA
* %¥f GET SUBGRAPH S A TH
* FA
o % csv G AKUIE

C ]
. PERA
* {24 int / double FIEHEHEF ]
° B

* {B1E vertex J& M TR A

10.1.14 v2.0.0-alpha (2020.11.24)

° IREHTIH:
* &ML nebula graph v2.0.0-alpha

10.1.11 v2.1.2-beta (2020.12.29)

e EH: 20214E7H28H

-296/443 -

2021 Vesoft Inc.



10.2 IA Nebula Graph Studio

10.2 1AIR Nebula Graph Studio

10.2.1 1+%4.2 Nebula Graph Studio
Nebula Graph Studio (##F Studio) &—KAILAERT Web ViR EEBAEERTL T E, 88 Nebula Graph PR, fREE. BT A,
5 nGQL #if), EIHRRE AR, BMERE RBIREREER, P har iR E £ R,

RIThRZS
Studio HATHEFMNRITHRA :

* Docker W7 @ FIPRILUEFT Docker ARS5E0E Studio, Hi%E#H:E| Nebula Graph #dE/E, H#MERS% {I%E Studio,
* RPM A © A RIDUEAH RPM ARSEE Studio, JFi%#%] Nebula Graph ¥dE/E, 405 E5% #'g Studio.

P RATHRAIHREREAMF, B2, RNEESAXARE, A RRNEHRTE. #AELR, 2% @R,

= aRIEE
Studio HFFLUTIHHE :

* GUI i%it, A& Nebula Graph E#4E :
* {iffl Schema EMIHE, FF Al LUEAEERHEK Schema (B3X) @&, Pk EF Nebula Graph,
* {lifH Pl oRE, A ATLAUER nGQL AN Schema, FHxTEUEMATE MR,
o fEH SA DiRE, EMREAVECE, FIPETREILE S A SRIEIE, HREkN AL S AHE,

o EWER, SRFRTIULEREREE, (FHA SR IEHEZ R KRB, $2aBuE oA ses,

EAmR
RALLTE—FRR, #AILU#EA] Studio

o HEdEE, BT b EERSREEE . F P A LU Docker Compose 5(# Nebula Graph Cloud Service #% Nebula
Graph, F{#f Studio FERATLEEE,

o BAHEEE T Nebula Graph $EFE, HHESS ABIESE, MEM GUI TEM T nGQL EA&E W, Al LEIBERRE LIRS,

* WIFF45%>] nGQL (Nebula Graph Query Language) , {H2F>MAG ST LE, BEFLEMHH GUI THERBEHTILERE,

SRIEIE

XF Docker Wifil RPM Studio, KI5 Nebula Graph ERAREH & HRAE, Fibl, —#IE0 TR Al DS HBRIAK S 265 (user Al
password ) 5t Studio, ¥4 Nebula Graph ER T HMIIESE, AP HeEfMATEENKSHIZEHEE S Studio, % T Nebula Graph HY &I IED)
#it, % Nebula Graph i " Fit,

IeJEEH: 20214E7H26 H
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10.2.2 F AR

10.2.2 AiRRRE
AR T ZEMH Studio I AT AETE EHIE 1948 I RRE

* Nebula Graph Studio : ZEARFMHREFA Studio, E—FKA]LLE Web 1V EEEEER ML T E, 4. Nebula Graph DBMS fiif,
RE, BiES A, WE nGQL HiH, EHERE RS,

* Nebula Graph : —#FREHEEEE RS (Graph Database Management System) , fERKAIETAZN sifT (2S5BS ESE
£, WIEE, £% Nebula Graph f/ T,

IRfE T 20214E7H26H
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10.2.3 R

10.2.3 {E R

AR TAEER Studio W] RERZHAIRR,

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,

HiE L15

{8/l Docker il RPM 1 Studio LASHUESCH & ERKAY CSV SHF, (B, MASCHAR NI FZI, TH, Sumk RO
HRE.

HIEEH

FHTCEHE PIE LD CSV R SHAINER, FhUbEIRE 72,

nGQL %#F
{1 Docker fift Studio I, BRUATFAESY, AP AIME PG _LHUTHTE nGQL WG |
* USE <space_name> : HAETE Space FHFIELHIEREZER, FREBI T MEAIEERE 24,
o PEllE A nGQL WA, F P AT LUEHZEI 40T, AREMEFIHATHT,
ER ARSI Studio B, BRUULERMISN, FIFBARRELE PERIE LT P B RS G AR ), a4

¢ CREATE USER

® ALTER USER

* CHANGE PASSWORD
¢ DROP USER

* GRANT ROLE

¢ REVOKE ROLE

XRFIBAIIEAER, £% Nebula Graph FF T,

LIRS

T F E TR Chrome 1/i[H] Studio,

B EHT 202147 H26 H
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10.2.4 RAEH

Studio ATHREFF KRS, P ATLUER Studio MRRAEHTIL S BB BB LM IIRE,

Docker ikF1 RPM ki Studio
*IF Docker kftfll RPM hRk Studio, HIXEERHAAE nebula-web-docker H3E FiafTLA T4 E4) Studio :

docker-compose pull && docker-compose up -d

EiEH Docker hit Studio f&, MFRILUEREA LA RTRAS, M Hikfi, WifiEE Studio WAL,

IRJEEHT: 20214E7H26H
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10.2.5 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,

10.2.5 st

R EH: 20214E4H28H
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10.3 LHGHFR

103 ZEEEF

10.3.1 8% Studio

AR ERUNAEA S Docker il RPM #% Studio,

Docker ZBZE Studio
AR
1EHE Docker hiik Studio 2/, HFPFREFMIALITEE

* Nebula Graph RS E&LH BB, HEAER, Z%ENebula GraphZ 2508,

/" Note

AP RTLU#E I Docker Composea{RPM A i &5 5) Nebula Graph RS, 4RMIFF44{#H Nebula Graph, Zi{# i Docker Compose
i#h# Nebula Graph, ¥4i{5E 2% {iif Docker Compose % Nebula Graph,

» fEHIRHETT Docker it Studio L8 %353 55 Docker Compose, H4I{EE %% Docker Compose %,
o WHERTERZETTaaRT, DA I b TR AR,

SIS BE

7001 Studiof2 ftiywebliik %

8080 Nebula-http-gateway, ClientfYHTTPHRSS
5699 Nebula importer XS ATE, HBiESAMRS

o (W) fEEARGM Docker Hub filit Docker BH{RIVEREFIRELLENR, FIFTATLAUE registry-mirrors ZHRUECENLEBIR, Bl40, AIHRE
/] Docker HFEIXEHGS, WEEGHIPEREAIES, WHELTRELE registry-nirrors 284

{

"registry-mirrors": [
"https://registry.docker-cn.com",
"http://hub-mirror.c.163.com",
"https://docker.mirrors.ustc.edu.cn"
]

}

BLE SR RAT TR IR ER GiM/5, Docker Desktop WA . HM(ER 2% Docker Daemon L& A%,
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https://docs.docker.com/compose/install/
https://docs.docker.com/engine/reference/commandline/dockerd/#daemon-configuration-file

10.3.1 #k% Studio

BIESR
TEfn 1T LEFIZ U PP BIRIGE T T, #8I1)E3) Docker hR Studio, XM FA1/H Nebula Graph Ay 2.x FIHHTHEIR
1. % Studio WYH#REAL B M
e 3! Nebula Graphliif
nebula-graph-studio-v2.tar.gz 2.x
2. 1|3 nebula-graph-studio-v2 H3%, Rt : P,
mkdir nebula-graph-studio-v2 8& tar -zxvf nebula-graph-studio-v2.tar.gz -C nebula-graph-studio-v2
3. &GN nebula-graph-studio-v2 H 3%,
cd nebula-graph-studio-v2
4. h7HY Studio 1Y Docker %,
docker-compose pull
5. WEIFED) Studio M55, Hh, -d RIEFAIBITIG B
docker-compose up -d

YRESREITE RN, 2R Docker it Studio E&INES,

Creating docker_importer_1 ... done
Creating docker_client_ 1 ... done
Creating docker_web_1 ... done
Creating docker_nginx_1 ... done

6. BHINIIE, fENIYEAF LRSI A http://ip address:7001 o

/" Note

1£3217 Docker it Studio FIHLAR ., FHFTRILUZEIT ifconfig B& ipconfig FRENAHL 1P sk, ANRMEFXANIARVIR Studio, ATLAEN M AR stisibA
HH#IA http://localhost:7001 ,

AURAEN WA 7 L PR RER B LU T B St H, FoRCA M IIEH E Studio.

@ Studio @ Schema [ SA I EERE P

Nebula Graph

o B 8RR

*Host:
* AP

k- =H
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https://oss-cdn.nebula-graph.com.cn/nebula-graph-studio/nebula-graph-studio-v2.tar.gz

10.3.1 #% Studio

RPM #BZEStudio
HiRAM
% RPM iR Studio 2, AP HEEHINLITER :

* Nebula Graph [R5 E4HEIFES. 1E4IEE, 2% Nebula Graph Z3#E,

/" Note
F A LU#ERDocker ComposeskRPM /5 i\ B H 55 Nebula Graph AR5, QIRMIIT4E#H Nebula Graph, @i f#H Docker Compose

6% Nebula Graph, ¥4I{5E2% {iiH Docker Compose {8 Nebula Graph,

* IR Linux Z17HCH CentOS , Z224H 1sof MRAN v10.16.0 + LI LAY Node.js.

f Note

node Nz npm AVATRERLEEE Jusr/bin/ BT, LUBSHIEL RPM %25 node MG ARG, Hl4inodejs12BAH %4 Jopt/rh/rh-nodejs12 ,
FA PRI LURE A DU v A 0% 2 -

$ sudo Ln -s /opt/rh/rh-nodejs12/root/usr/bin/node /usr/bin/node
$ sudo Ln -s /opt/rh/rh-nodejs12/root/usr/bin/npm /usr/bin/npm

o WERIERSTT AR, LUT SR AT ARBAE AR,

I BE

7001 Studiof fitweb IR &5,

8080 Nebula HTTP Gateway Clienti#{THTTPi#E{E{# .
5699 Nebula ImporterS ABdE S A H,

RE
1 HREREIERIF THRPME, BUOEFERHAR, WM T EERNT

e S KR Nebula GraphPM#hliA
nebula-graph-studio-2.2.2-1.x86_64.rpm nebula-graph-studio-2.2.2-1.x86 64.rpm.sha256 2.0.1
2. f#FH sudo rpm -i <rpm> TR LEERPM AL,
Bian, Ze3Studio 2.2.2 RAREBITUU T @ w !
$ sudo rpm -i nebula-graph-studio-2.2.2-1.x86_64. rpm
N
AP RT LU LT By 5 #1 Studio.
$ sudo rpm -e nebula-graph-studio-2.2.0-1.x86_64
REQE
ASAERESIRE T A )R sh RINER FRETFE B s LIRSS, BT @
s FalRaRSS
$ bash /usr/Llocal/nebula-graph-studio/scripts/start.sh
© TS

$ bash /usr/local/nebula-graph-studio/scripts/stop.sh
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https://oss-cdn.nebula-graph.com.cn/nebula-graph-studio/nebula-graph-studio-2.2.2-1.x86_64.rpm
https://oss-cdn.nebula-graph.com.cn/nebula-graph-studio/nebula-graph-studio-2.2.2-1.x86_64.rpm.sha256

10.3.1 #% Studio

IR E SIS N BRI E ERROR: bind EADDRINUSE 0.0.0.0:7001, FFAILGEE DT e B E&E w700 25 S .
$ Lsof -i:7001
NSRS OIS, BRGSOz O B, A DU BT an w g Studio RS Bt 1, FHEFEsNRS .
/R studiofRS BENHO
$ vi config/config.default.js
/ /1%
config.cluster = {
Llisten: {
port: 7001, // fEBEXNMHEAS, BRER— LT BAYENAT
hostname: '0.0.0.0",

1
IH

//EFEshnpn

$ npm run start

[E5uE(E

HEA Studio BR5tHG, HFHREENK Nebula Graph, HAIER, ZEELELEUEE,

RIE T 20214E7H30H
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10.3.2 &R E

10.3.2 EIEHIERE
*1F Docker fififll RPM fik Studio, fERMIESN Studio J&, AP FHEALEIE; Nebula Graph, AR EER Docker fiiifll RPM ik Studio 41
fa] %+ Nebula Graph U/,
AIfRSR
TE#E# Nebula Graph #dE/FwT, HAPEEMHIALATER
* Docker hfiizi RPM hit Studio E£E50. H4IEEZS%E % Studio,
* Nebula Graph [y Graph IR AL IP il AR ARSS TR A1, BRIASHIT R 9669 .

* Nebula Graph ¥iEFEEFMKSEE, AP 4RI,

/" Note

43R Nebula Graph CZEH T HHRIE, HHOLE T ARRMAENHEP, HARRERE RIS SRR E, ARREH S %
UE, FFATLUERBOAR 4 Cuser ) FIBKIAEETS (password ) BSREURAE. X TREMSMRIE, % Nebula Graph H/Fiik

-306/443 - 2021 Vesoft Inc.



10.3.2 &R E

BRMESR

LT A% Nebula Graph #dE% :
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10.3.2 JEERIREE

1. f£ Studio iy BEEBHRE i L, MALITER
* Host : 5 Nebula Graph Y Graph ARSSAML IP sl Re bt o #X)9 ip:port o ARG CIRIETL, NI FABAIALG T 9669 o
/" Note

HIff Nebula Graph #dE/% 5 Studio #FER —AHlAE L, P HAHIE Host FEIATXAYLERANL TP full, MARZ 127.0.0.1 BF

Llocalhost o

* JAF 44 f %6 - AR4E Nebula Graph B 53 50 1iF 15 B E GBS IE S A2,
c MRARBEHSMRIE, ATLUEEBINF 4 user FIERINETY password o
c WIERCERSHRIE, (LRARCEIKSELR, AP AL GOD AfEst, HAUEE root KA MAYEFY nebula,
* MIRCTERSHIIE, RN AT RFEIIHFIFIECT A, FEAGRRHF @R E OIS RIEG SR,

fic & 2R B

* Host: w9669
*FAP&: root

* 2. nebula ©

2. ERIRESE, sid B .

AERBERENAN T EFRISE, FRELRIIEREE] Nebula Graph 7,

(@g{gﬁg ® Schema [E SA P ERE e wE: RE v

HATEE):

SHOW SPACES;

$ GO FROM "player100" OVER follow;

o BE

—IIERRRVERSE 30 o, AR 30 A ERE, RIEEINOT, PR SRR,
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10.3.2 &R E

[R8HR(E
&SR Nebula Graph #EES, RIEMKSIR, PRI LOEEEMAT U RIE |

* WIREHAE GOD mi# ADMIN BRIk S &%, RILUEH F25lH (% Schema T &M Schema.
* WIIREHNH GOD. ADMIN, DBA =(# USER BRIMKE T, wI #t&S AKIE s fE #E TU 51T nGQL iBA#H A XMW,

* WISREHHHE GOD. ADMIN, DBA, USER 5(# GUEST MRS 5%, AILIE PERlE TUHE F21T nGQL EAREEIEE 1 IR 1l
T _E T R R SR 9 #T

AR 202147 H26 H
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10.3.3 JiEkRIES

fad
it

10.3.3 FBRIERE
f#iFl Docker i Studio i, 4B EREH: Nebula Graph B, mTLUHIE M A1 G M EH BRI,

% Docker it Studio FEHAER Nebula Graph $dEERS, £ TR, % WiE > HNEE. 2)5, WRNYGESE EEr BLE B vim,
#oRk Studio EARINNIHF 15 Nebula Graph #UEEIER;,

I T 20214E7H26 H
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10.4 PeETF4h

10.4 HIRFF 4G

10.4.1 MX! Schema
FEffH Studio 2, FFFRESLRIE Nebula Graph HdEZFENE R Schema ()
Schema EVEEAELITESE :
e PR (Tag, HIREHY) | DURASGMBRZENE M.
* 267 (Edge Type) , LUNBFRAZETINE M,
FFTRILL R #iNebula Graph/rfil#idEEbasketballplayer , ASSCRFGEN IZSLFIBBHATL 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

IRfEHEH: 20214E5H17H
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https://docs-cdn.nebula-graph.com.cn/dataset/dataset.zip

10.4.2 il Schema

10.4.2 B3 Schema
f£ Nebula Graph #, H/24i5H Schema, FAIHAPG A SEIEALEGE, A KR4 Nebula Graph [V ##l% 5 Schema #ES

## Schema.,

/" Note

FA PRI LUEH nebula-console & Schema, H4HER, 2% (/] Docker Compose #% Nebula Graph fl Nebula Graph #EH4,

miRE Y
f£ Studio FA## Schema i, FFFEMIALTELR :

* Studio &% #%| Nebula Graph #dE/%,
* K547 GOD,. ADMIN 5 DBA R, H#41{5KE, 2% Nebula Graph AIE i,
o BEAMNILF T Schema E 2,

o Bt TIEZER,

/" Note

ATRBIBIR O AR T E 22, AR SHHE GOD AR, HAlLIfE #HlH 5 Schema F I —PEZEH,

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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10.4.2 il 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, HFEZ5EM T Schema O, HFAILUSIT MIBEAEEIRS 502MINE OB BIER, 7eH.
-- 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

72 Schema J&, FFRILUIFRE 5 AR,

IRfE T 20214E5H14H
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10.4.3 S AEdE

10.4.3 S AEUE

AEeshf CSV x¢ff, QT Schema ja, MFRILUER S A WRERFTH SALLEGE LZF] Studio, M THdaE M, EERRAEEIHT.

AR
SRR, TEFHALTEEL
* Studio B4 ##%| Nebula Graph ¥/,
* Nebula Graph #4EERCL0)E T Schema,
* CSV XfffF& Schema %K,

* kB4 GOD, ADMIN, DBA 5{# USER WRR, AEA:EZLAAE AR,
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10.4.3 5 A%k

BRMESR

FRLUT D B AR
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10.4.3 S AKdE

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

—RAJLUEREZ A CSV XfF, AN CSV XFRTIEMA Schema H R,

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. fESHTERER, EFEEARY ], TEARAIF, vertex_player.csv FH —FIEARHTABANEH 1 VID, vertex_player.csv HUERERR
playerld {52/ Column O FFARMAEREK I VID,

/" Note

FER—NEZERF, VID fh&HE—, FrAIELE, *T VID IN{EE, £% Nebula Graph 5 IDF1% H1D,

8. 7£ TAG 1 77, SEMUATHRME -
a. £ TAG THFIFRH, EEEBIRIREN N IFRE SRR, EARHIH, vertex_player.csv XX NI%ERE player ; vertex_team.csv RTINS

team,

b. fEE R EMEAIRY, S &R, REEIEIREAE, ARG, player ARZERY name JEMEXIM vertex_player.csv X fFH Y Column
2 %1, M ) string, age BIEXNNSUFHRY Column 1 71, F% Jy int ; team FRZEHY name JEPERTR vertex_ team.csv SCHEHH
Column 1 %1, 3%’y string,
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10.4.3 S AKdE

TAG: player

-1:0) FRFR © EKEO
name 2 string
age 1 int

9. (AIik) WURAZMREBAEIIE, EEPE 5 TP 8,

10. sepkdiE e, mdi %,
SRR BLERRIERRY), FRPREBRIRIRE R,

11. 78 RWGA oum, ik + HCBARIR 144, FEXTTENERIERSARARSIIE, FHold BN #45. ANATRBIFEY edge follow.csv 3LfF,
12. /£ Edge X TRy I THgIRP, EESHUATR, ARBIH, iEE follow,

13. IR IEANENE, M edge_follow.csv SCAFHIEREAERIEAES], Hr, srcld AT dstld 7D BIF AR 5251, ARy Ak e s s
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

14. sefiE e, sdi T %4,

15. 78 @A TH, Adi ®A HHITGSARYE. 15 log W L] UEFRWE S AR, SAFTRNRREHREET 7. AP LES ZIESA
RIEEHRES A, 4 log W T RNEFTRMEEN, FREESATER,

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

eI S AR, HPRILUT EPER,

IR EH: 202146 H8H
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10.4.4 TiEEIE
SABAER, FIFATLUOTAAGER Hehle o FER B0 EEgE,

DI RAEIR A "player1 00" 55K\ "team2 04" #3L 1 & M 1 -

10.4.4 EHEEE

o 1£ PEHIE TIE © 5317 FETCH PROP ON serve "player100" -> "team204"; , #IEEEZIR[E rank HOMYL, REILZRE, sith BEFE #H, Nk

TEAERERTA EER HTRILER.

$ FETCH PROP ON serve "player100" -> "team204";
w s |
edges_

[:serve "player100"->"team204" @0 {end_year: 2016, start_year: 1997}]

o 15 BIHR TUm - i JFmERSR 4,
BN RFTARIEGER, WTEFTR.

YHIEZTE:  basketballplayer

R(1) (1)

a

V vertex 1

vid : "player101"
player.age : 36

player.name : "Tony Parker"

o+
o-0

sucsvxer || =mzm

it

TE $REVID MIFHESD, FiA "player101", E#HR ERER TR, BEABEIN L, AR

®

@ omw & Q

Vertex Details
vid: "player101"
player.age: 36

player.name: "Tony Parker"

IJE B 202146 H9H
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10.5 #1EfER

10.5 #21FiE/

10.5.1 &I# Schema
BIEEZE
Studio #%#%| Nebula Graph ¥/, AT MBRE 22, FIFATLUA PElE o# Schema #R(EEZ, AU
Schema #/EE 7,
ZIFhRA
Studio v2.2.0 MLUGHIA, HEFMA, PEARIESE MR ER,
AR
PRAEEIZZR A, P R TR A
* Studio E4&%E#F| Nebula Graph #IE/ZE,
o MFTECRINIK S OISR E ZE A AR, B
* 413 Nebula Graph KIFEEHRIE, FIFLERAEFAE user TRERIBINGSTD password B3R,
* {15 Nebula Graph EFFEHHRIE, FFLL root S M A ERE,
BlEEZEiE
LU 446 Schema QIEEZ2)H :
1. fETEME, il Schema 7%,
2. FEEZERBIE L, Al + QI L
3. fF U BT, Skl FRCE |
a. S HEEEZERLHS, ARHIRIRES basketballplayer . FA 5 RIEIZRLHTEE, Ral (i X RTREE X RTHIRAG, 5% %6

b. &SR . 77PIRIE partition_num. replica_factor . charset. collate A1 vid type M{H. EARBIF, UNSEIHIZERN 10, 1.
utf8 . utf8_bin 1 FIXED_STRING(32) . ¥HI{S/E, Z% CREATE SPACE 1H1K,

£ WP GQLIES) MR b, FFREES LRISE NV nGQL EA), A1 TR
CREATE SPACE basketballplayer (partition_num = 10, replica_factor = 1, charset = utf8, collate = utf8_bin, vid_type = FIXED_STRING(32))

4. FLERGIAERS, sidi QU 148, ANSRTTm R 2SR, mES RS RNISIENEZERER, FoREERIER,
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10.5.1 &# 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))

PR E 28]

0 Danger

TR 22 e 2 MERE R R s,  CMBRABERAIAR & 1 LRI E o

LT BMEH Schema MFRE 22

1. £#TEE fidi Schema T1%5,
2. -
ERIZERSIRE, KRENFEMBREZER, HE 8 b, 6 Bk

UG @ Schema mHa

Nebula Graph

| BZ=ESI®R

+ 8l
i2-] Ex20 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) V4 a

3. FEFMBIEHE R s Bih. BRSNS, DUmE R EZEREIE,
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10.5.1 & Schema

[EIR(E

FZE R AE, P ATLOTA eI EX Schema, @4E :
« MfEHRE
¥ VS

* HRIERS

I T 20214E5H17H

-32 ]./443 - 2021 Vesoft Inc.



BFIRE (m2E)

10.5.1 & Schema

£ Nebula Graph #dEFEHQIEEEZERE, HAREERS (RS o HPALUEREMER PG 808 Schema #R{FEFREE, AS(URBIAIAE

Hl Schema #{EhR%s,
KIhRA
Studio v2.2.0 MLUGKAE, THEHRA, TEMIRIESE R wd,
AR
£ Studio E#REIRZEZAET, AP TER
* Studio B4 %#%| Nebula Graph #E/%,
* [EZER A B,
o YRRV S A GOD, ADMIN =7 DBA HIRIR,
BUERIRE
UL T A B Schema AIEFR%

1. fET B4, 5 Schema 7145,
2

e EZERBIE , REIEEN, SRR B Sl

bR,

3. 7E YAz EAHIAEZERALRR, AT DU R 22 ] 4 R 22 A,

4. il W TR, i G 4.
5. e QI UUE b, SERRDUT A

a. 5 | HEURE B A S MIIAREL IR, ARBIP, $A player I teanm,

b. (F[if%) AIRAREFREEIE, 76 8 dtk BE b, QdanthE, JERFSIRA, SElUTRE
- WBYERFR, BURISABINME, - MR—MRERZ RN, AT TS 708, I8 i,

17, A~ EbF.

- WUEREMBRIE AR, BB AT

c. (AN%) PRERERGIN, FAFALOLE TTL | £ BETTL e B, SdaiEiEg, SFEEFPIRFIZE TTL_coL AT TTL_DURATION %K

BR. XRTEMAIBRVEIMER, 2% TTL i,

SEORIER, fE MR nGQLEMK, P EERRG EBEESEMTIY nGQL 15,

7 WOANERE, sl + QU i, AR QIERY), R BTN S B MRS E MY,
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10.5.1 & Schema

feBuTE
TSN Schema ESRE

1. ET B, i Schema 7%,

£ FZEmFIER b, $REEZER, bR s B Sk ” @i
3. 7E MnfEZEM IR 2R, AT DU i e 2 A PR U9 22 ]

4. rp
sl bR LR, HEIRESOORRSS, e R SR, A B

5. 1E Sl T, PRI DOEELUT #AE

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,
- SERORESS, £ WM nGQL Mtk F, P REBRFNESUS nGQL 5],

FRIRE

0 Danger

IMBRPREERTSERIAZ I, SMBREBARAIAR & BRI E o

FZLU N A BE A Schema MIFRIRE

1. fETEfH, 5 Schema 7145,

2. & -
£ ZEmFNER b, $REEZem, bR s B S bR,
3. 7E Mni 2N BIAIAE 2B AR, P AT DU i 1 [ 2 A FR U5 22 ]

4. -
ik bR D%, IREIBEBUUARSE, JHE BE I, sl B,

5. TETHATAIEHEF it A
ERIBME

FREQIEMIIG, FF I LUE PEE L2 5 A SRR, SR i SA DrREft e A R,

I T 20214E5H17H
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10.5.1 & Schema

1BFihFER

£ Nebula Graph BdEZFEFOIEEZ(A)S, HOrTREFRECIEART, P DOEREMH PEilE 503 Schema #R(FHZER, A5 BAAN Al
Schema #§#1F5027,

KIhRA
Studio v2.2.0 MLUGKAE, THEHRA, TEMIRIESE R wd,
AR
£ Studio EARIEHZEMZAG, H BN FER
* Studio B4 %#%| Nebula Graph #E/%,
* [EZER LB,

o HETEFRIKS A GOD. ADMIN &% DBA UK,
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10.5.1 & Schema

tIEinLR
LTI Schema @I85

1. £ TEfH, i Schema 7%,

15 2B b, KBNS e SR bR

3. £ A ZEm] EAIA R ZER AR, AT DO ] 22 R4 AR 22 Al

4. gl BRI, ol QU .

5. f£ Qg v b, SERLTIIE

a. i | HEERE B A G SERA R, ATRBI, A serve,

b. (Ark) fISAIAREENE, (€ & BRI L Bf, mdiaieiE, HERITHsIERS, SERBUT M
* BRI, BURZSEAEIME,
o AIR—DMDFMEZ RN, ATLUR S WETE FE8, FFE BT,

AR B, EREETERT, A

c. (Fi%) SHZEBURIRERSIN, M/ rLOZE TTL | £ BETTLERNAE LA, sdiaiEiE, HEREFNFIZRAIZE TTL oL M1 TTL_DURATION
SHER, XTEMANSHEER, &% TTL [LE,

CSEORIER, (£ MRInGQLIEN Witk b, P RERDS EAECESMIY nGQL 154,
@) studio schema  [NCECYNNNRTN: 7% S = U e wE. -

| HBIES|E): basketballplayer < EEEIR
PRE hER [ 5k / gl < RELERTIR
Ak * B ‘ serve
3|
EXEY
R BiExE f‘L‘fﬁ?T‘ FIME
start_year *int @
end_year * int @
teamID *  string @
playeriD *  string @

RETTL

v XRHINGQLIES)

1 CREATE EDGE serve (start_year int NULL , end year int NULL , teamID string NULL , playerID string NULL )

7. WOANERE, sidi + QU8 . ANSSASNAIERY), R BT S B MR E IS R
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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 YnhEZEM BEIAIAEZEE AR, AT DU i 1 ] 2 A4 R e A I 22 (A 6

4. e
Rii B9 1%, HREIREETA, FHE BE S, i C Bk

5. 1E Sl T, PRI DOEELUT #AE

10.5.1 & 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
- SERRES, (£ WMMPInGQLIEH Mk , M eEEEIESUEH nGQL B,

HHFRZDERY

0 Danger

IMBRPREERTSERIAZ I, SMBREBARAIAR & BRI E o

FZLU N BE M Schema JFRAZE7Y

1. fETEfH, 5 Schema 7145,

2. & -
£ ZEmFNER b, $REEZem, bR s B S bR,
3. 7E Mni 2N BIAIAE 2B AR, P AT DU i 1 [ 2 A FR U5 22 ]

4. -
sk R TR, HREIREEUAA, JHE BME S, sE T BN,

5. TETHATAIEHEF it A
ERIBME

DIPUAEERRINE, M RLUE PG BB Sl A DR, & /M S A DRt AL e,

I T 20214E5H17H
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10.5.1 & Schema

121F3R51
PRI LUAKRERLAZ ARG, i & i DN RS YRR R — 2 R 8GRI aaiE i, R &I &% Nebula Graph 3¢
FEPIRETURTERS| ¢ FRRESRS [FILZETUERS 1. A AT LUEEEE #EHIH 5 Schema #{F5R5], ASUXGBANAIEEA Schema #(FKR5 (.

/" Note

—RTEAIE TR I R HIR AIEERS ], (U2, ROIZEMELERE, Al @ICeSARYE, HHtEEERE A TRIINVENELR, 55
{GQL HFPFM)
HhRA
Studio v2.2.0 KLUGIA, TEEHRA, FRARIESE AT,
ARSI
£ Studio EARIERGIZHT, HPSAHIALITER |

* Studio B4 %#%| Nebula Graph ##E/%,
o BZEH], bREAHIH O LA,
o YFTESRIIKSMAE GOD. ADMIN 53 DBA HIHIR,
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10.5.1 & 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 Ml Zem BRIA 22, P AT DO i e 22 R L AR 45t ] 22 )

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 © il T, (2 IERORRINENE PR EDARR R IR, Al BIE . AIRFBE XK DMENE, X A
DS iR R E YRR R PEIIT . ARBIFPIES: degree o

/" Note

RO BEMNIRT = ook IBANERNSIR, FAER, 24 (GQL P+ .

CSERORIE S, £ X nGQLEMR, P REERIS LA EZENI nGQL 154,

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 bR,
3. 7E MnfEZEM IR 2R, AT DU i e 2 A PR U9 22 ]
4. miili el O, EIRE LY, WEREEENRS 2L,
5. AR, IREIREAEBNRS|, mGRIIFTET, S ERFIHRS I X FrHE .
HFRERS|

FZLU N A BE A Schema MIFRERS| -

1. fETERH, 5 Schema 7145,

)
-

2.
£ ZEmFIER b, $REEZER, b EERATReE s B S bR,
3. 7E Mni 2 BIAIAEZE B, AT DU i e [ 2 A4 FR U5 22 ]

4. -
M gyl TR, BEIFEERRG], IHE #E T, SE 0 Bk

5. FEF HATRIEHE R il WA

10.5.1 & Schema

IeJE R 2021455H17H
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10.5.2 fEAEZEHIE

EHaRE

Studio HY{%HI A SHAT T EFTR,

@ Studio ® Schema E 8A

Nebula Graph

2 YEjEZ=IE: mooc_actions

3
SHOW EDGES;

mxg |8

Name

action

TR T PG S _E RS RRE.

)
Jo

10

WIGHEH: 20214E5H14H

Vil
THR

JEFEE 22 )

i AME

TH 22 AT

HEEMRA

SR
FHCSVfF

EPRER Y RE R

P EBRR ZHla

10.5.2 {EHI#EHIE

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, AP A DRI A Z MBI FIREETT, 186
ZIELL 5 5B

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,

RHHBITH nGQL iHAI, H P AUt EERRIIAERRE MM R T A BIERR M Tr LR, BN
SAERR 1 &FFE,
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10.5.2 fEHI##HIA

SABFER
RPRILUE $ERE _EER nGQL IEAE S ENEGANEE, HEY S AR MKl E s R AT L,
SHshRA

Studio v2.2.0 KLURRA, THEHIRA, HEARESE AR,
AR
S A EERERRT, AP RERAITEER

* Studio C& %% Nebula Graph g, HANEESE EEEIEIE,
c BT ABIESE, R ESE S AR,
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10.5.2 {EHI#EHIE

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,

3. B . @ B
EmSiTH, MAERIEM, Had Elbro

/" Note

LR PRSI K2 VID (58,

EIEARBIATT

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
player102

player102

4. miili SRR 1405,
S. AESAHIIEHER, SERAN TACE
a. mi W,

b. f£ Edge Type 7B, HELIMAFR, EAROIF, HE serve,

serve._dst

team203

team204

C. f£ Src ID FB, EFE ML RPRIELER VID 1951%, EARAIH, 1% serve. src,
d. 7£ Dst ID 7B, EFEMRLERPRIBLL A VID W%, TEAREIF, % serve. dsto

e. (ANE) AMSGEENSIEAEHAEUNE (rank) 5, WFE Rank 7B, EEAFKIENTIH,

SERRICE S, sl SA 1.
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$tit 2
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10.5.2 {EHI#EHIE

= R

N

HEFERPDAIATILOES (src_vid) . B (dst_vid) HHRE (rank) #IF

* Edge Type: serve

*SrcID: serve._src

*DstID: ‘ serve._dst

Rank:

6. AR PEERSR DU ILATC A RYE, E5 RIS D daim A 055X
o MR o 7E I R R A R L _L A AT R,
o TR o T BRI AR L FOREBESS, R AT,

REAAE AR 5 AT UG B AT LRI,
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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;

B &1

VertexID player.name

player100 Tim Duncan

4. i AR %L,

S, TEFH T IEAES, FCEAT
a. gidfi 2o
b. 7f Vertex ID T, ERE&EINZERPRE R VID W54, ARG, %R VertexId
c. FERfiE G, M SA 4L,

IHEERPARIVIDET

*vid: ‘ Vertex|D

6. AR FERR ST ATC A BE, ERHAE CE R AT
o WEREIE A ¢ TEI EHRFOR I EAE SR _L AR AT .
o THBRIAA o TR AR L EOREEAES, PR AT,

BARFARINIE, WP A LA B &R s Bdm L R,
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10.5.2 {EHI#EHIE

EERE

BAES AEBRRG, FF A DO BAR TR R .

I T 20214E5H17H
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EEFHE

10.5.2 {EHI#EHIE

£ Studio H, HFRILE #HlE LIZ4T FIND SHORTEST | ALL PATH IBAIEINTSEIEE R Z MINFTE SR RERE, AamEd &8 FE JReits

WEFIRRESA EERR TR,
%TF FIND SHORTEST | ALL PATH IBAIMVIEZER, 2% nGQL HF Fif,
SHihRA
Studio v2.2.0 N LUGHRAS, TEEHhA, WHMRIESE AT,
AR
£ PEHlE L5217 FIND PATH IRAIFEE TRIZAT, AP HEERALTER
* Studio MAN v2.2.0 KLUGHIA,
* Studio B.4%#%3| Nebula Graph ¥EFE, PG ESE EHIRE,
* CE&SARURE, FARESE S ARIR.
BESE
LT AT PERIR BT FIND paTH IBAIFREER G A BEIHER
L ET R, b fEiE Tk,

2. £ YpijSpace HiEfFE—MEZM, EARAH, 1% mooc_actions,

: ®
FEMAITH, B FIND SHORTEST PATH B FIND ALL PATH IEFJ, Hridi Bz,
&

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")>

<("player114")-[:follow@0 {}]->("player103")-[:follow@0 {}]->("player102")-[:follow@0 {}]->("player101")-[:follow@0 {}]->("player100")>

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 %,
SO AR FERR imk AT AR, R AR AT
o MR A ¢ TEI EHRFOR IR R AL _E AR AT .
o TBRIALA o T BRI L EOREBARS, R AR,
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Blstdh Ash)a, MR B A A R AT L R B,

«— 70

aMarcys Aldridge

Tony Par

Tim Puncan

Manu Ginobili

[RERIE

Bl NEERRIE, F P RO B TR oA,

Rudy Gay

Tracy'Mc§rady

Grant Hill

10.5.2 {EIEHIE

IRfEEHT: 20214E5H17H
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10.6 BEHFE

10.6.1 EBFHURE IR
EEE
e P Studio SCRYIRIE, R BUE I,

A RERYIRE R fRIR 75
PP RT LA LA 5 SR A

%14, i\ HOST FERHNERXEREIER

10.6 K fE P

WS Nebula Graph EHIEE Graph IR51 1P Hitik (graph_server_ip) Fl¥i, WIRAMEDR, WHOZRIAH 9669 , HIffi Nebula Graph 5

Studio #REE YA £, FF B E AL TP Holk, TARAEMIH 127.0.0.1. localhost BZ# 0.0.0.0,
B 2% WA BF% BB E5IEH

415 Nebula Graph %A IFEHMINIE, Al UHEAER TR R,

AREZTTIE S ONAIE, F R UE F o FRH RS 8 5%
5 3 %. F4IA NEBULA GRAPH RS 2T ER

K #r Nebula Graph 55K, K TEBEMSSHIERE

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

Y

WSR2 Ri{d ] docker-compose up -d JE%) Nebula Graph, 81T docker-compose down #i43{5 1 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,

AR 20214E5H17H
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10.6.2 F3£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 &

R R R 5 HE 2 m)
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

WIS Z R docker-compose up -d /B3 Studio, #UETT docker-compose down @{F1E Studioo

5 3 %, WiAGIRhE

10.6.2 Ei%EVilF Studio

IR Studio SNYESRER —ENEE L, FAFPATDUENSAREM A localhost: 7001, 127.0.0.1:7001 B¢ 0.0.0.0:7001 j[A] 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 IS E% ViR Studio, &I Nebula Graph B /71832 &M,

RIEEH: 20214E5H 14 H
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10.6.3 # ULfn)d

10.6.3 & I ja) @
I ATRIE AL R SEASRE 2
MR RIS AR, BOE LT S R bR 5

1. 5k Nebula Graph ZfHhA, 4158 H Docker Compose % Nebula Graph $daE, #iGE(T
docker-compose pull & docker-compose up -d FZEURHTHY Docker #i%, HEZNER.

2. WA Studio ZERHFRAR, FEHMEESE A EH,
3. #3101z 8 GitHub Y nebula fll nebula-web-docker WH, NS CEA MU R,
4. QIR EIRROE AR MR R, WOMTE ISR E RS R,

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,

RJEEH: 20214E5H14H
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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

: g : Reader Processor ] : Writer

H Neodj -
+  ApacheHive \\
i ApacheHBase :

sssssssssasmme .

Nebula
Graph

o

+ Apache Parquet

i Apache ORC
JSON

Apache Kafka &
Apache Pulsar .

.............. T

ERYR
Exchangei&ff TLUF 75 ¢

s IRk HKafka, Pulsar-ARFELE, WMHESME, WIEYE, HRNBIRIGS. HZMWIHER, SRS TS ZE ERSS, LUKk
B BiE DN TSR R SR A IR S ALy E ML Iy el B, 3759 ANebula Graph#UE/%F.

o TEMKLREFIERE (WIMySQL) sFE 2RS40 (WTHDFS) HstButt=UBaE, A5 R B ITEE, e oR)m PR 0 st el
#BiE, HS A Nebula Graph#dE/E,

* FEFAIMERIRA B Nebula GraphfgiRBIISST X, 5 ANebula Graph#{E %,
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11.1.1 {4 /&Nebula Exchange

a1
Exchange B H LU LA
o SERAER | SRR Z A RS FRIREEEE S ANebula Graph#dlE/E, 155 EdE,
* SR ASST | SRR A RRRIFIVEUR N SST X, AT RIS A,
o RTRSHE | SARIRN SR RS, BT AN, SRS ARER,

/" Note

H AT GRS Neodj Bla i SR Rigk&,

o R | RAEBRUEH AR S ATE, KRB Graphfiiss, RIEFHITHIAZRIE,

o FEER | KRR G AZ P TagHlEdge type, FRTagfIEdge typerl U RIFEHER B K,

* Giitohne | i Apache Spark™ HIY B INER ST ABRAERY BRI I

* BT#A  RAAHOCON (Human-Optimized Config Object Notation) FCE A&, BT RN, T ERAERHRIE,

g sRiR
Exchange 2.1.03FHFLL P IS NECRIFR SR /N ebula Graphig IR Bl AL EdE

* {#E(EHDF S AN £
* Apache Parquet
* Apache ORC
« JSON
* CSV

¢ Apache HBase™

o BAE G
* Hive

* MaxCompute
* E#IEZF © Neo4j (ClienthfiA2.4.5-M1)
o XRHRTHEWEPE - MySQL
* B3 UBHEPE © ClickHouse
o TS © Apache Kafka®

o RAGNATHHEA : Apache Pulsar 2.4.5

7

* E#dEA Nebula Graph %5 A T.H——Exchange (35708%)

R HH: 202148 H4H
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https://www.bilibili.com/video/BV1Pq4y177D9

11.1.2 {EFARRH!

A AfiRExchange 2. x9S FH BRI,

Nebula GraphhiZs

Exchange clientfifi4s (HIJARTIMA) HINebula GraphfIRRAK B % R4 T,

Exchange clientffif Nebula Graphlifif
2.1.0 2.0.0, 2.0.1
2.0-SNAPSHOT v2-nightly

2.0.1 2.0.0, 2.0.1

2.0.0 2.0.0. 2.0.1

JARTAEMIRICT X @ H1T%% 8 Mhmaven ©/F T,

WS EE(F A Nebula Graph 1.x, i#{#fiNebula Exchange 1.x,

fERIFE
Exchange 2.x SXFRA THERS

¢ CentOS 7

* macOS

RIFEER
FRIEExchange lEH TOE, IEHIAILER EOE LS00 TR
* Apache Spark : 2.4.x
*Java: 1.8
* Scala : 2.10.7, 2.11.1282.12.10
LT AR, EFHEE#%EHadoop Distributed File System (HDFS) :

* T HDFSH¥dE
* AR SST

11.1.2 fEAIRR A

RJEEH: 202148 H4H
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https://github.com/vesoft-inc/nebula-java/tree/v1.0/tools

11.2 4@i¥Exchange

11.2 #RiF¥Exchange

RN EUYRENebula Exchange, AT DUERE T E#GmPESERRAY . jar SXHF,

11.2.1 #A&TE
LZHMaven, FHHUUTAITHEE
* BEdiMavenZZEHE T Libexec/conf/settings.xml SCEFHY mirror #857 :

<mirror>

<id>alimaven</id>

<mirror0Of>central</mirror0f>

<name>aliyun maven</name>
<ur>http://maven.aliyun.com/nexus/content/repositories/central/</url>
</mirror>

* T#pulsar-spark-connector 2.11, fREF|IARMMaven/ZERHFE io/streamnative/connectors H,

11.2.2 #gi¥Exchange

1. 1EAR H 2P 2 nebula-spark-utils o

git clone -b v2.1 https://github.com/vesoft-inc/nebula-spark-utils.git

2. Y] H 5% nebula-exchange o

cd nebula-spark-utils/nebula-exchange

3. {T@Nebula Exchange,

mvn clean package -Dmaven.test.skip=true -Dgpg.skip -Dmaven.javadoc.skip=true

RN, PR LUE 2 H R E BRSO T HR4E5H.

f—— README-CN.md

f——— README.md

f—— pom.xmL

f—— src

| f—— main

| —— test

—— target
f—— classes
f—— classes.timestamp
f—— maven-archiver
f—— nebula-exchange-2.x.y-javadoc. jar
f—— nebula-exchange-2.x.y-sources. jar
f—— nebula-exchange-2.x.y.jar

f—— original-nebula-exchange-2.x.y.jar
—— site

£ target H3XT, HFAILIERE] exchange-2.x.y. jar SXFF,

/" Note

JARSFRA S 2K Nebula Java Clientfy&ARARTMZ . FF AILfEReleases A& TR,

SERREAERE, F P RIS ERLE S target/classes/application. conf o

IeJE B 202148 H4H
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11.3 B0 A8

11.3.1 SAHSEH

11.3 BN

SERICE BT, WLUBITRUT ar e IR s & ANebula Graph#fiz /%,

C ERFA

<spark_install_path>/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange <nebula-exchange-2.x.y.jar_path> -c <application.conf_path>

* 5 Areload X}

ARE G ANA R S AR, RS ARMEVEEF Areload X ff, ATLUHSEL -r 22X S Areload X ff.

<spark_install_path>/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange <nebula-exchange-2.x.y.jar_path> -c <application.conf_path> -r

/" Note

JARSIFIRA B AL IR IS BT ARSI R RO,

/" Note

WA Fyarn-clusteri 22155, 1BSE U TRHA]

SSPARK_HOME/bin/spark-submit --master yarn-cluster \
--class com.vesoft.nebula.exchange.Exchange \

--files application.conf \

--conf spark.driver.extraClassPath=./ \

--conf spark.executor.extraClassPath=./ \
nebula-exchange-2.1.0.jar \

-c application.conf

TRINM T A HIIH RS

S8 BT BRIMI
--class P x
--master 2 x

< /- = x
config

-h / --hive = false
-D / --dry = false
-r / --reload = x

"<reload_file_path>"

B
FREWANIIF 2%,
18 E Spark £ rhmasterifE Y URL, #1152 Wmaster-urls,

TERE HE SO RTBR 1o

TN BRER SR N Hive S AR,

XD BRET BB E IR UR BTG EOR, (EARIE: tags Al edges AYBLIE
BUR A EM, 1EXS ABHRN RRERIX NS

FE0E T L EHINF I reload U %,

G EH: 202148 A3H
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11.3.2 FLE B

11.3.2 ECiE it EA
AL Nebula Exchange N AIHaHE S HC & S application. conf o
BB 2, BRI RURIR & GBSO AR, T, FIIEBIREACSVXH:, ATLAEHIY csv_application. conf o
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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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
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Nebula GraphHE X [N Tag# 5.
feE BEIE, BIAl csv .
fRESFASR, ANEEN client AlISST (RKFE)

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'/E X IWEdge type#Ffo
FRERIETE, B4 csv .
TRESAAR, ANEEN client FI SST CRSHE) 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

IJEE R 202148 H4H
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11.4 f€EFANebula Exchange

11.4.1 SACSVXXH#IRE
A=A R EBEREAN A Exchange FHEETEH DF SBUAR M C SV 4 4dE S ANebula Graph,

W E M Nebula Graph§ AAHICSVCfF:, 2 UNebula Importer,

£ 6

A M basketballplayer£diztE A,

HRECE
ASORBIEMacOS F7ERR, LU MR X INERERE |

o TEEFERIA -
* CPU : 1.7 GHz Quad-Core Intel Core i7
* N17 : 16 GB

* Spark : 2.4.7 B
* Hadoop : 2.9.2 thfilie

* Nebula Graph : 2.0.1, ffifiDocker Composefii&.

HiRRMF
TS AR Z AT, AP RERAITEE

* BAZHEE Nebula GraphH R BEITER :
* GraphfiigsHIMetali g5 IRy IPHsEAT .
* #fNebula GraphGAXBRIYH 7 & F125 69,

* BE4%i¥Exchange, ¥IH1EZ W 4ii#Exchange, ARFIFFf#iHExchange 2.1.0,
* B4 %% Spark,

* Tf#Nebula Graph#@l#SchemaIE &, wifiTagflEdge typefy#fr. JEMESE,
* WISUEEETEHDES b, FEIAHadoopR%SIZ(TIEHR

* AURSCAFTEB{EA ML H Nebula Graph/2 814, FHELERIHEFAYLIERAMMR H3 P IRE S,
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https://github.com/vesoft-inc/nebula-importer
https://docs-cdn.nebula-graph.com.cn/dataset/dataset.zip

11.4.1 SACSVZH¥5diE

BRMESR

1% 1 : fENEBULA GRAPHHIEJESCHEMA
IHTCSVX IR, %P ETENebula Graph €l Schema :

1. #f5IASchema®#, Nebula Graph™d#JSchemaZ £ T £,

K Ea) Ja T

Tag player name string, age int

Tag team name string

Edge Type fol low degree int

Edge Type serve start_year int, end_year int

2. {fifiNebula Consolefl/#—/ & %¢AIbasketballplayer, }fl#—/Schema, #1TF iR,

# QURREZE

nebula> CREATE SPACE basketballplayer \
(partition_num = 10, \
replica_factor = 1, \
vid_type = FIXED_STRING(30));

## FEFREZE Ebasketbal Lp layer
nebula> USE basketballplayer;

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

## BIiETag team
nebula> CREATE TAG team(name string);

## BUEEdge type follow
nebula> CREATE EDGE follow(degree int);

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

HEZER, WSWPEGETTE,
B 2 1 WIPCSVIHF
AL T ER -

1. FRCSVLF LU R SchemalEE sk,

/" Note

Exchange3Z## 12 #Leli £RLMICSVLE,

2. R CSV kR %o

SR 3 (EWEEXHF

Yii¥Exchangefs, il target/classes/application.conf SZAFIRECSVEFETRIE X ALE, fEAREIH, SEHIRSZHSN csv_application.conf o ML
B IR Z 1 BRI 2 L 350 P

{
# SparktE X A8
spark: {
app: {
name: Nebula Exchange 2.1.0
}
driver: {
cores: 1
maxResultSize: 16
}
executor: {
memory:1G

}

cores {
max: 16
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}
}

# 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: [
# i&iBTag playertB X158,
{
# $5ENebula GraphmRiE X KITag#a R
name: player
type: {
# IERERIER, A
source: csv

# EEIAF S EIES ANebula Graph : CLient=XSST,
sink: client

}
# FEECSVXHFHIRR R,

# QIR TFRETENDFS £, FAXNS|SHEREERTE, Mhdfs://FF3k, Hla0"hdfs://ip:port/xx/xx"
# MBXHEEIEARM, BXNE|ISIERTRE, MUfile://FFk, Fa0"file:///tmp/xx.csv"s

path: "hdfs://192.168.11.13:9000/data/vertex_player.csv"

# WMRCSVXHRERK, EA[_0, cl, 2, ..., ]RFERXK, HIFFHETARBEENR.

# IRV HBERRK, WERKHRNTS.
fields: [_cl, _c2]

# $87%ENebula GraphsEXHEM 2T,
# fields5nebula. fieldsHIIRREHA——FRL,

nebula.fields: [age, name]

# HEE—FIEAVIDEIR,

# vertextEXMS LidifieldssE csv. fieldsHEIFIARIF—H.

# B8, Nebula Graph 2.0.1{X ¥ 15 RHBEIMIAIHVID,
# FEfERvertex.policyBst,
vertex: {
field:_c0
# policy:hash
}

# IBENNRMN. BIMEREGES () -

separator: ","

# WRCSVXHHRX, EfFheaderiRBENtrue,

# MRSV RAERL, 1EiFheaderigiBHfalse. BRINEfalse,

header: false

# IEELEHRE ANebula GraphHIRA S E,
batch: 256

# $EESparks @,

partition: 32
}
# 1&BTag teamiBX 52,
{
# $EENebula GraphmhRiE X KITag# R
name: team
type: {
# IEERIER, A
source: csv
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11.4.1 SACSVZH¥5diE

# EEMAF S EIES ANebula Graph : Clients%SST,
sink: client

}

# FERECSVXHHBYERTR,

# WNRXHAFHETENDFS £, ARG | SIERIERR, Whdfs://FFk, B4 hdfs://ip:port/xx/xx"s
# RFTFMETEA/, WG| SIERERE, MUfile://FFk, Hlan"file:///tmp/xx.csv"s
path: "hdfs://192.168.11.13:9000/data/vertex_team.csv"

# MRCSVXHHRER., A0, 1, 2, ..., _n]RRERk, FRIETAREENR.
# IRV HHRSK, NEREIRNTIE.
fields: [_cl]

# #5ENebula GraphmR7E XHIE M2 .
# fields5nebula. fieldsHIIRREAR——IRLo
nebula.fields: [name]

# FBE—MIHERVIDEYR.
# vertextfEXMS LitifieldsHEcsv. fieldsHHIF & RIF—H.
# Bai, Nebula Graph 2.0. 12 AT R EHKAERAVID,
# FEfERvertex.policyiRst,
vertex: {
field:_c0
# policy:hash
}

# IEENDIEH. BRAMEREGES () .
separator: ","

# BRCSVXHAERK, 1BiFheaderiRBAtrue,
# WNRCSVXHRARK, 1BiFheaderigiBRfalse. BINMEfalse,
header: false

# 18 BHRE ANebula GraphBIRASREE,
batch: 256

# $8RESparkd F &,
partition: 32

# MRFEAMESZ R, BHSEHENREHRITRI.

]

# S0385h

edges: [
# i&BEdge type followifX{E8.
{

# $87%ENebula GraphsR7E XHIEdge type&#fi,
name: follow
type: {

# IRERIBR, EACV.

source: csv

# FEENANF R KIES ANebula Graph : ClientsgSSTo
sink: client

}

# $ERECSVX M BYRE TR,

# WNRFTFHETEHDFS £, ARG | SIEHCER4R, Lhdfs://FFsk, BfN"hdfs://ip:port/xx/xx"o
# RFTFMETEAR, WG| SIERRE, Ufile://Fk, Hlan"file:///tnp/xx.csv"s
path: "hdfs://192.168.11.13:9000/data/edge_follow.csv"

# RSV RARSK, EA[ 0, cl, c2, ..., _on]RREKRK, HIFFHERARBMENR,
# IRV HHRSK, NERKIRNTIS,
fields: [_c2]

# $87%ENebula GraphdE X MM BT,
# fields5nebula. fieldsHIIREAR——FRLo
nebula.fields: [degree]

# EE—IERBBSM BN REYR.
# vertextfEXMS LidifieldsBE csv. fieldsHEIFIARIF—B
# B#l, Nebula Graph 2.0. 1 ZHFF TR EHERMIVID,
# NEfERvertex.policyBREd,
source: {
field: _c0
}
target: {
field: _cl
}

# IBENDBR. BRAMEREGES () .
separator: ","

# BE—NFMER rankBIR (7)o

#ranking: rank

# WIRCSVXHHRX, EfFheaderiRiBEItrue,

# WRCSVIF /AR, 18iFheaderigiBfalse. BRINETalse,

header: false

# 15EBHRE ANebula GraphBIRANEE,
batch: 256
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# $8RESparkd F &,
partition: 32
}

# i§iBEdge type serveif X {58,
{
# $87%ENebula GraphsF7E XHIEdge type&#fi.
name: serve
type: {
# HEEBIRR, AV,
source: csv

# TEEMIAT RIS ANebula Graph : Client3gSSTe
sink: client

}

# FERECSVXMHBIERTE,

# WNRFTFRETEDFS £, ARG | SIEHCEs4R, Lhdfs://FFk, BIfN"hdfs://ip:port/xx/xx"o
# WIRFTFMETEAHR, PG| SIERRE, Ufile://FFk, Hlan"file:///tmp/xx.csv",
path: "hdfs://192.168.11.13:9000/data/edge_serve.csv"

# MRSV RARSK, EA[ 0, _cl, c2, ..., _cn]RREKK, HIFFHERARBMENR,
# INRCSVXHHRSK, NEREIRNTIE,
fields: [_c2,_c3]

# $87%ENebula Graph/E X MM BT,
# fields5nebula. fieldsHIIREAR——FFRLo
nebula.fields: [start_year, end_year]

# EE—IERBIB BN RBR.
# vertextfEXMS LidifieldsHBE csv. fieldsHEIFARIF—B
# B#i, Nebula Graph 2.0. 1{NSZHFF AR EHARMIVID,
# REfERvertex.policyBREd,
source: {
field: _c0
}
target: {
field: _c1
}

# IBENDIBR. BRAERRGES () .
separator: ","

# FBE—MFHERrankBIIR (FIiE) o

#ranking: _c5

# IRCSVXHHRX, EfFheaderi®BEtrue.
# INRCSVXHRERXK, 1EiFheaderigiBfalse. BRINMEDfalse,

header: false

# IEEREHRE ANebula GraphHIRAILEE,
batch: 256

# $EESpark I F &,
partition: 32

]
# MRFBEAMESY, HSEFIENEEHITRI
}

1% 4 : [INEBULA GRAPHS A IR

BTN @ AR C SV S A FINebula GraphHt, X FSEWBA, E2WTAH IS,

S{SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange <nebula-exchange-2.1.0.jar_path> -c <csv_application.conf_path>

/" Note

JARTHMRRETT @ BATH F8E Mmaven /F T &,

Nl

S{SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange /root/nebula-spark-utils/nebula-exchange/target/nebula-exchange-2.1.0.jar -c /root/nebula-
spark-utils/nebula-exchange/target/classes/csv_application.conf

F P Al DUER EME B H 82 batchSuccess. <tag_name/edge_name> , FAIARINIYEE, 40 batchSuccess. follow: 300 o
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SE5: (F%) BRI
A R]LIfENebula Graph% i (fil41Nebula Graph Studio) A#fT&WIER, HINBIEEGES A, Hl40
60 FROM "player100” OVER follow;
F AT DU FA A 43 SHow STATS A SEHH AT,
S 6: (41F) ¥EINEBULA GRAPHREERS|

SARIRE, MPATL{ENebula Graph P ECHT QI H EERG |, HEIHIESURT 14,

A EH: 2021458 H3H
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11.4.2 S AISONSH R

A=A 7B BB ARl F Exchange R 7 i TEHDF SEA AT SON S 444 S 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 : 2.0.1, {##fHDocker Compose#i#,
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ARSI
TS AR 20, P REEAITER

* B Nebula GraphHHFEEAITER -
* GraphfRgHIMetafR 55 RIIPHERISH .,
* #Nebula GraphGAXBRIY P &A1 6,

* O&%mi¥Exchange, ¥IHIEZ U I#Exchange, ARFIFFf#HExchange 2.1.0,
* BE4% % Spark,

* Tf#Nebula GraphHfili#Schemaf(F &, tliiTagfiEdge typelI#fi, EIEE,
* WIRSHEMETEHDES |, FEFIAHadooplRSIE(TIEH,

* WIS TEA M H Nebula Graph /2 SERFAH, FHEAERIFAVIAAHHR H 3 FRE s,

BIESE
1% 1 : fENEBULA GRAPHHIEJESCHEMA
SRR, T B ENebula GraphH @i Schema :

1. #5iASchema®%, Nebula GraphH/ySchemaZ 41 F £,

E:F 3 ey J@

Tag player name string, age int

Tag team name string

Edge Type follow degree int

Edge Type serve start_year int, end_year int

2. ffifiNebula Consolefili#—/ & ZHbasketballplayer, j{fl%#—/{Schema, I iR,

# BUEREZ(E

nebula> CREATE SPACE basketballplayer \
(partition_num = 10, \
replica_factor = 1, \
vid_type = FIXED_STRING(30));

## IR EIZR Ebasketbal Lplayer
nebula> USE basketballplayer

## BJ3Tag player
nebula> CREATE TAG player(name string, age int);

## BiETag team
nebula> CREATE TAG team(name string);

## BliEEdge type follow
nebula> CREATE EDGE follow(degree int);

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

HEER, HSWPEITS,
S 2 IBISONX
HIALITER

1. AEFETSON A LA & Schemaly 23K,
2. JREJSON SLATEAf IR 1%,
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LI 3. (EeRECE

YmiFExchangefg, il target/classes/application.conf XL E]SONEHEIEMH X VECE, TEATRGIF, HEIHISCH4 json_application.conf o &1
e 8 T AT 1R 5 R 37 2 DAL 05 P

{
# SparkiE XECE
spark: {
app: {
name: Nebula Exchange 2.1.0
}
driver: {
cores: 1
maxResultSize: 16
}
executor: {
memory:16

}

cores {
max: 16
}
}

# Nebula Graph#f X ECE
nebula: {
address: {
# ¥EEGraphBRSFFAEMetaBRSSHIIPHIHEAIHE
# MRELERSR, WUZEAEGES () DR
# #&z0: "ipl:port","ip2:port","ip3:port"
graph:["127.0.0.1:9669"]
meta:["127.0.0.1:9559"]
}

# $EEHENebula GraphBEAXREIE - & FIH.
user: root
pswd: nebula

# FREEZEE A,
space: basketballplayer
connection {
timeout: 3000
retry: 3
}
execution {
retry: 3
}
error: {
max: 32
output: /tmp/errors
}
rate: {
Limit: 1024
timeout: 1000
}
}

# SIB
tags: [
# i&BTag playertB X158,
{
# $87ENebula GraphmRiE X MTag& o
name: player
type: {
# IEERIER, ERJISON,
source: json

# IEEMANF R EKIES ANebula Graph : ClientsgSSTo
sink: client

}

# $EREJSONSTHF IR TR,

# GNRFTFRETEHDFS £, ARG | SIEHCEE4E, Lhdfs://FFsk, BlEN"hdfs://ip:port/xx/xx"s
# NRFTFMETEAMR, FWE|SIERRE, Ufile://Fk, Fla"file:///tnp/xx.csv"s
path: "hdfs://192.168.11.13:9000/data/vertex_player.json"

# 7EfieldsEIEEISONS - Hkey 2, HxtfHvalueR{EHANebula GraphrisE B HEMBURTR.
# MRTBEEEZNME, ARXES () BHF.
fields: [age,name]

# $87%ENebula Graph/E X MR M BT,
# fields5nebula. fieldsHIIRREHFA——I R,
nebula.fields: [age, name]

# HEE—DIIEAVIDETR,
# vertexfIEMFS JSONS B F EHRIF—o
# B8, Nebula Graph 2.0.1{RZHFFRFBHEHIEAHIVID,
# TEfERMvertex.policyBR5T,
vertex: {
field:id
}

-360/443 - 2021 Vesoft Inc.



11.4.2 § AJSONZf#dE

# 15EBHRE ANebula GraphBIRA SR,
batch: 256

# $EESpark sy 8,

partition: 32
}
# i&@BTag teamfB X152,
{
# #5ENebula GraphmR7E X HTag# R
name: team
type: {
# IEEBIER, ERJISON.
source: json
# BENAF SEIES ANebula Graph : CLient=XSST,
sink: client
}

# $EREJSONX BV ER TR,

# WIRMHFFAETEHDFS £, X5 SERIRE, MUhdfs://FFk, Fa0"hdfs://ip:port/xx/xx"s
# MRFFMETEAK, BWG|ISIERRE, MUfile://FFk, Hlan"file:///tmp/xx.csv"s
path: "hdfs://192.168.11.13:9000/data/vertex_team.json"

# 1EfieldsEI8TEISONSIfHkey i, EH3tfAIvalue={EFINebula GraphsrigEBMRIEIETR.
# MEREEESME, ARGES () BH.
fields: [name]

# $8%ENebula GraphsE X BB M BT,
# fields5nebula. fieldsHIIRMEHAA——II R,
nebula.fields: [name]

# FBE—MHERVIDEIR,
# vertexBIEAMS JSONS I A F ERRIF—Ho
# B#l, Nebula Graph 2.0. 1N TR BEHAERHIVID,
# REfERvertex.policyBst,
vertex: {
field:id
}

# 18E SRS ANebula GraphBIRA SRR,
batch: 256

# $8RESparkd F &,
partition: 32

# MRFEAMEZ R, BHSEENRERITRI.

]

# S038h

edges: [
# i&BEdge type followifX{E8.
{

# $87%ENebula Graphs7E XHIEdge type&#fi.
name: follow
type: {

# RELIER, ERJSON,

source: json

# IEEMAF R EKIES ANebula Graph : ClientsgSSTo
sink: client

}

# $EREJSONSIHF B BR TR,

# GNRFTFAETEHDFS L, ARG | SIEHCEs4E, Lhdfs://FFsk, BfN"hdfs://ip:port/xx/xx"o
# RFTFMETEAR, WG| SIERRE, Ufile://Fk, Hlan"file:///tnp/xx.csv"s
path: "hdfs://192.168.11.13:9000/data/edge_follow.json"

# TEfieldsEIEEISONSI - Rkey &, HItRHvalueR{EHNebula Graphr3sE B HEMEIETR.
# MRBEEEZNME, AREXES () BHF.
fields: [degree]

# $87%ENebula GraphdE X MM BT,
# fields5nebula. fieldsHIIRREAR——FRLo
nebula.fields: [degree]

# EE—IERBBSM BN REYR.
# vertexHEB MG JSON HHEIFERIRIF—EL
# B#i, Nebula Graph 2.0. 1{NZHFF TR EHARHIVID,
# FEfERvertex.policyBRst,
source: {
field: src
}
target: {
field: dst
}

# FBE—FIERrankBIR (7)o
#ranking: rank

# 18EBHRE ANebula GraphBIRANEE,
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batch: 256

# $EESpark I F &,
partition: 32
}

# i&@BEdge type serveifXfER.
{
# $8%ENebula Graphsh7E XHIEdge type&a#fi,
name: serve
type: {
# IR, ERJISON,
source: json

# BN SEIES ANebula Graph : CLient=XSST,
sink: client

}

# $ETE JSONXZ HHBYER TR,

# GIRFTFRETEHDFS £, FANNE | SIEHCEE4R, Lhdfs://FFk, BIsN"hdfs://ip:port/xx/xx"o
# NRXHFHEEAM, AN SIERRE, Ufile://FFk, Ha0"file:///tmp/xx.csv"s
path: "hdfs://192.168.11.13:9000/data/edge_serve. json"

# TEfieldsEIEEISONSI - key 2, HxtfHvalueR{EFNebula GraphrisE B HEMBURR.
# MRFEEEZNME, AREXES () BHF.
fields: [start_year,end_year]
# $87%ENebula Graph/EXHEM T,
# fields5nebula. fieldsHIIRREHA——FRL,
nebula.fields: [start_year, end_year]
# EE—MIERERSMB N RBR.
# vertext{EHI S JSONX {4 HEFERIRIF—Blo
# E#i, Nebula Graph 2.0.1{RZHFFRTBHEHIERHIVID,
# REfERvertex.policyBst,
source: {
field: src
}
target: {
field: dst
}

# FBE—FIERrankBIR (FiE) o
#ranking: _c5

# IEELEHRE ANebula GraphHIRAILEE,
batch: 256

# $EESpark F &,
partition: 32

]
# MRFBEAMESL, HSZFIENEEH1TRI
}

1% 4 : [INEBULA GRAPHS A IR

IBATAN T A AR SON S E 3 A EINebula Graphth, X TSEEIEM, HZWSAm 52,

S{SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange <nebula-exchange-2.1.0.jar_path> -c <json_application.conf_path>

/" Note

JARTHMRRECTT ¢ BATH F8E Mmaven /F T &,

Nl

S{SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange /root/nebula-spark-utils/nebula-exchange/target/nebula-exchange-2.1.0.jar -c /root/nebula-
spark-utils/nebula-exchange/target/classes/json_application.conf

F P el DUER EE B H 182 batchSuccess. <tag_name/edge_name> , FAIARINIVEE, 40 batchSuccess. follow: 300 .
S5 (Aik) WIEHIE

FAFR]LIfENebula Graph#% /i (fl#1Nebula Graph Studio) AFH#fT&EHIER, HINBIEEGESF A, Hlal

GO FROM "player100" OVER follow;
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R P A DU 674y sHow STATS BB ST,
$6: (i1F) ENEBULA GRAPHHEREFS|

SAEHEE, M RILENebula Graphs EHT IR ERER [, HEHESURT M4,

G EH: 202148 A3H
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11.4.3 S AORCXH#3E
AL AN B BRAN A F Exchange 7 i fE HDFS LA M ORC S 4445 S A Nebula Graph.

W% Nebula Graph$ AAHIORCX 4, 1% WNebula Importer,

BiEsE

A Mbasketballplayerfdz e A,

RECE
ASORBIEMacOS T 72, UMM X IIMNERERE |

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 : 2.0.1, ffifiDocker Composefii&.

AR
TS AR Z A, P RERAITEE

* BAZEE Nebula GraphH B TER :
* GraphflkZHMetaR55HIRITP LIRS .,
* #fiNebula GraphGAXBRIYH 7 & F125 65,

* BE4%i¥Exchange, ¥IH1EZ W 4ii#Exchange, ARFIFFffifExchange 2.1.0,
° C&#Spark,

* Tf#Nebula GraphHlli#SchemafV(F &, tffiTagfiEdge typelI#fr. EIEE,
o MRXAFFE(EHDFS |, T2fiiAHadoopks5iB1TIEH

* MRS A7 IBTEAI H Nebula Graph/2 B2, FREHEREHE A YIS AR R H % T HIE SO,
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11.4.3 S AORCH#dE

BRMESR

1% 1 : fENEBULA GRAPHHIEJESCHEMA
IHTORCAIEDE, LT ENebula GraphH'@ll/#Schema :

1. #f5IASchema®#, Nebula Graph™d#JSchemaZ £ T £,

K Ea) Ja T

Tag player name string, age int

Tag team name string

Edge Type fol low degree int

Edge Type serve start_year int, end_year int

2. {fifiNebula Consolefl/#—/ & %¢AIbasketballplayer, }fl#—/Schema, #1TF iR,

# QURREZE

nebula> CREATE SPACE basketballplayer \
(partition_num = 10, \
replica_factor = 1, \
vid_type = FIXED_STRING(30));

## FEFREZE Ebasketbal Lp layer
nebula> USE basketballplayer;

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

## BIiETag team
nebula> CREATE TAG team(name string);

## BUEEdge type follow
nebula> CREATE EDGE follow(degree int);

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

HEZER, WSWPEGETTE,
B8 2 : RIPORCX
AL T ER -

1. FEORC LA e SchemalIZE K,
2. FELORC X 1E B 1%,

R 3 (EWEEXHF

Ymi¥Exchangefq, &l target/classes/application.conf X% E ORCEHEIFM X WECE, TEAREIH, EHIFY SN orc_application.conf o #5MAL
B TR Z 1 BH I 2 UL 35 B

{
# Sparkif X ECi&
spark: {
app: {
name: Nebula Exchange 2.1.0
}
driver: {
cores: 1
maxResultSize: 16
}
executor: {
memory:1G

}

cores {
max: 16
}
}

# Nebula GraphtBXECE
nebula: {
address:{
# $EEGraphBRSFIFTEMetalRS BIIPIHALAIE O
# MRBZHRSR, WUZEAEGES () 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
}
}

# WS
tags: [
# i§BTag playerifd X 58,

{
# $87%ENebula GraphsR7E XHTag# o
name: player
type: {
# IEERIBR, ERHRC
source: orc

# IEEMAF R EKIES ANebula Graph : ClientsgSSTo
sink: client

}

# $EREORCX HBYERTE,

# WNRFTFRETEHDFS £, ARG | SIEHCER4E, Lhdfs://FFk, BN hdfs://ip:port/xx/xx"s
# RTFMETEAR, WG| SIERRE, Ufile://Fk, Hlan"file:///tnp/xx.csv"s
path: "hdfs://192.168.11.13:9000/data/vertex_player.orc"

# 1EfieldsEIEEORC {4 hkey R, HIdMHvalueR{ESINebula GraphmiE7E B MERIBUIER.
# MRBEEEZNME, ARXES (,) BH.
fields: [age,name]

# $87%ENebula GraphdE XM MR TT.
# fields5nebula. fieldsHIIRREAR——FFRLo
nebula.fields: [age, name]

# IEE—HERVIDEYR,
# vertexHEHBMGORCHHIFERIRIT—EL.
# B#i, Nebula Graph 2.0. 1N ZHFF TR EHARMIVID,
# REfERvertex.policyBRsd,
vertex: {
field:id
}

# IEEEHRE ANebula GraphtIRASEE,
batch: 256

# $8RESparkd F &2,
partition: 32
}

# i§BTag teami@ X 58,
{
# $87%ENebula GraphsR7E XHTag# o
name: team
type: {
# HEEBIBR, EARC
source: orc

# IEENAF R KIES ANebula Graph : ClientsgSSTo
sink: client

}

# EEORC AR R,

# WNRFTFHETEHDFS L, FANG | SIEHCER4R, Lhdfs://FFsk, BIfN"hdfs://ip:port/xx/xx"s
# RFTFMETEAR, WG| SIERRE, Ufile://Fk, Hlan"file:///tnp/xx.csv",
path: "hdfs://192.168.11.13:9000/data/vertex_team.orc"

# 1EfieldsBIEEORC {4 Rkey R, HidMHvalueR{ESINebula GraphmiE7E B MERIBUIER.
# MRBEEEZNME, AREXES () BHF.
fields: [name]

# $87%ENebula Graph/E XM MR TT.
# fields5nebula. fieldsHIIRE AR ——FFRLo
nebula.fields: [name]
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11.4.3 F AORCfH#dE

# FE—MHHERVIDER.
# vertex#YEAI 5RO {4 HHIFERIRIF—BL
# B#l, Nebula Graph 2.0.0{X Sz AT R BRI,
# REfERvertex.policyBst,
vertex: {
field:id
}

# 18EBHRE ANebula GraphBIRASEE,
batch: 256

# $8ESparkd F &,
partition: 32

# MRFEAMESZ R, WSEFHENREHRITR.

]

# S0385h

edges: [
# i§BEdge type followifX {58,
{

# $87%ENebula GraphsR7E XHIEdge type&a#fi.
name: follow
type: {

# IRERIBR, ERHRC

source: orc

# IEENANF R EKIES ANebula Graph : ClientsgSSTo
sink: client

}

# $EREORCX HB9ERTE,

# WNRFTZHETEHDFS E, ARG | SIEHCER4R, Lhdfs://FFsk, BN hdfs://ip:port/xx/xx"s
# WIRFTFETEAR, WG| SIERRE, Ufile://Fk, Flan"file:///tnp/xx.csv",
path: "hdfs://192.168.11.13:9000/data/edge_follow.orc"

# 1EfieldsEIEEORC {4 Rkey R, HIdMHvalueR{ESINebula GraphmiE7E B MERIBUIER.
# MRBEEEZNME, ARXES (,) BHF.
fields: [degree]

# $87%ENebula Graph/E XM MR TT.
# fields5nebula. fieldsHIIRREAR——FRLo
nebula.fields: [degree]

# EE—IERBBSM BN SR,
# vertexHEHSMGORCHHFIFERIRIT—EL.
# B#i, Nebula Graph 2.0.0{ZHFF T B EHARHIVID,
# REfERvertex.policyBREt,
source: {
field: src
}
target: {
field: dst
}

# FBE—NFIERrankBIR (7)o
#ranking: rank

# 18EBHRE ANebula GraphBIRANEE,
batch: 256

# $8RESparkd F &,
partition: 32

}

# 1&BEdge type serveffX{E8.
{
# $87%ENebula GraphsPiE X HIEdge type&a#fio
name: serve
type: {
# IEEBIBR, FEFORC

source: orc

# EEMAF S EIES ANebula Graph : Client5%SST,
sink: client

}

# $ETEORCIMHFHIER R

# WRXHFFHETEHDFS £, AR5 | SIERIER, Whdfs://FFk, Fla0"hdfs://ip:port/xx/xx"s
# WRNXHTFRETEAM, NG| SIERIEE, MUfile://FFk, HIan"file:///tmp/xx.csv"s
path: "hdfs://192.168.11.13:9000/data/edge_serve.orc"

# TEfieldsEIEFEORCFRkey &, HxtRAvalueR{EHNebula GraphehisE B HEAEIRTR.
# MRBEEEZNME, ARXES (,) BH.

fields: [start_year,end_year]

# #5ENebula GraphmR7E XHIE M2 .

# fields5nebula. fieldsHIIRE AR ——IRLo

nebula.fields: [start_year, end_year]

# HEE—MIIERERIA R B R RER.
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# vertexH{EHI 5 ORC {4 HEIFERIRIF—BL.
# E#i, Nebula Graph 2.0.0{RZHFFRTBHEBHIERHIVID,
# REfERvertex.policyBst,
source: {
field: src
}
target: {
field: dst
}

# FE—FIERrankBIIR (FIE) o
#ranking: _c5

# IEELEHRE ANebula GraphHIRAILEE,
batch: 256

# $EESpark F &,
partition: 32

]
# MRFBEAMESY, HSEFENEEH1TRI
}

%% 4 : FINEBULA GRAPHS AR

BITAN T e A RFORC UM 5 AZINebula Grapht, % TSN, HS WS Adm 52,

S{SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange <nebula-exchange-2.1.0.jar_path> -c <orc_application.conf_path>

/" Note

JARTHMRRECTT @ BATH F8E 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-2.1.0.jar -c /root/nebula-
spark-utils/nebula-exchange/target/classes/orc_application.conf

F P AT DR IR [EHE B P %2R batchSuccess . <tag_name/edge_name> , HAIARINHIECR, B4 batchSuccess. fol low: 300 ,
SE5: (F%) IR
FA 1 R]LIfENebula Graph# /i (fl#1Nebula Graph Studio) AH#fT&EWIENM, HINBIEREGESF A, Hlal
60 FROM "player100” OVER follow;
P HLRT LU A A 43 sHow STATS EE B SE 4R,
S 6: (41F) FEINEBULA GRAPHRERRS|

SARIRE, MR LfENebula Graph /P ECT QI H EERG |, HEIHIES WRT 14,

e R 2021428 H3H
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11.4.4 § AParquetXX {4 iE
AL — ARG ERAA {5 F Exchang e FHFiEEHDF SEA I Parquet X -4 S ANebula Graph,

W1 % E Nebula Graph S AA&HiParquet s ff:, %% W Nebula Importer,

BiEsE

Az basketballplayeris 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 : 2.0.1, ffifiDocker Composefii&.

AR
TS AR Z A, P RERAITEE

* BA[ %% E Nebula Graph](../../4.deployment-and-installation/2.compile-and-install-nebula-graph/2.install-nebula-graph-by-
rpm-or-deb.mdH KB TS E

* GraphfRgHIMetaiR 55 HIRIIPHIIEAISH .,
* #if5Nebula GraphBE R R F 4 F1%

* E&%ii¥Exchange, HEEIESN4iEExchange, A/RfH{#HExchange 2.1.0,
* BE4% % Spark,

* Tf#Nebula Graphdfl|#SchemafIF &, wiiTagflEdge typelI#Fr. B,
* AIRXAFFEEHDFS £, F%iAHadoopli55 s TIEH .

* QIRXAEFIEEAM HNebula Graph/2 SRR, FHFEAERMFANLEAHAR B 5% THE .
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BRMESR

1% 1 : fENEBULA GRAPHHIEJESCHEMA

SirParquet XX HFHIVEIE, 2L T B {ENebula GraphHll#Schema :

1. #f5IASchema®#, Nebula Graph™d#JSchemaZ £ T £,

K Ea) Ja T

Tag player name string, age int

Tag team name string

Edge Type fol low degree int

Edge Type serve start_year int, end_year int

2. {fifiNebula Consolefl/#—/ & %¢AIbasketballplayer, }fl#—/Schema, #1TF iR,

# QURREZE

nebula> CREATE SPACE basketballplayer \
(partition_num = 10, \
replica_factor = 1, \
vid_type = FIXED_STRING(30));

## FEFREZE Ebasketbal Lp layer
nebula> USE basketballplayer;

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

## BIiETag team
nebula> CREATE TAG team(name string);

## BUEEdge type follow
nebula> CREATE EDGE follow(degree int);

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

EEZEI WP Subiy GN
S 2 : HIEPARQUETXfF

AL TER

1. fb#Parquet X f: LA 2 Schema g ZEsk,
2. PEParquet 317 B E.

R 3 (EWEEXHF

Yii%Exchangefs, il target/classes/application.conf SCPFI% B ParquetFdaiFAH % rHt i,

parquet_application.conf o £ /PMELEIAIFEL I TE S IECE i,

{
# Sparkif X ECi&
spark: {
app: {
name: Nebula Exchange 2.1.0
}
driver: {
cores: 1
maxResultSize: 16
}
executor: {
memory:1G

}

cores {
max: 16
}
}

# Nebula GraphtBXECE
nebula: {
address:{
# $EEGraphBRSFIFTEMetalRS BIIPIHALAIE O
# MRBZHRSR, WUZEAEGES () 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: [

# i§BTag playerifd X 58,
{
# $87%ENebula GraphsR7E XHTag# o
name: player
type: {
# IRERIER, EMParquet,
source: parquet

# IEEMAF R EKIES ANebula Graph : ClientsgSSTo
sink: client

}

# ¥ETEParquet XIFHIBR TR,

# WNRFTFRETEHDFS £, ARG | SIEHCER4E, Lhdfs://FFk, BN hdfs://ip:port/xx/xx"s
# RTFMETEAR, WG| SIERRE, Ufile://Fk, Hlan"file:///tnp/xx.csv"s
path: "hdfs://192.168.11.139000/data/vertex_player.parquet"

# 1EfieldsEigEParquet XX fhkey i, HidMHIvalueR{E/INebula GraphmiE7E B MERIBUIER,
# MRBEEEZNME, ARXES (,) BH.
fields: [age,name]

# $87%ENebula GraphdE XM MR TT.
# fields5nebula. fieldsHIIRREAR——FFRLo
nebula.fields: [age, name]

# IEE—HERVIDEYR,
# vertexHEH MG Parquet XY FERRIF—E
# B#i, Nebula Graph 2.0. 1N ZHFF TR EHARMIVID,
# FEfERvertex.policyBRst,
vertex: {
field:id
}

# IEEEHRE ANebula GraphtIRASEE,
batch: 256

# $8RESparkd F &2,
partition: 32
}

# 1&iETag teantl X158,
{
# $87%ENebula GraphsR7E XHTag# o
name: team
type: {
# IRERIER, EMParquet,
source: parquet

# IEENAF R KIES ANebula Graph : ClientsgSSTo
sink: client

}

# ¥ETEParquet XIFHIBR TR,

# WNRFTFHETEHDFS L, FANG | SIEHCER4R, Lhdfs://FFsk, BIfN"hdfs://ip:port/xx/xx"s
# RFTFMETEAR, WG| SIERRE, Ufile://Fk, Hlan"file:///tnp/xx.csv",
path: "hdfs://192.168.11.13:9000/data/vertex_team.parquet"

# 1EfieldsBigEParquet XX fhkey i, HidMHvalueR{E/INebula GraphmiE7E B MERIBIER,
# MRBEEEZNME, AREXES () BHF.
fields: [name]

# $87%ENebula Graph/E XM MR TT.
# fields5nebula. fieldsHIIRE AR ——FFRLo
nebula.fields: [name]
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# FE—MHHERVIDER.
# vertexBy{ESIS Parquet LB F R —o
# B#l, Nebula Graph 2.0. 1N TR RBEHAERHIVID,
# REfERvertex.policyBst,
vertex: {
field:id
}

# 18EBHRE ANebula GraphBIRASEE,
batch: 256

# $8ESparkd F &,
partition: 32

# MRFEAMESZ R, WSEFHENREHRITR.

]

# S0385h

edges: [
# i§BEdge type followifX {58,
{

# $87%ENebula GraphsR7E XHIEdge type&a#fi.
name: follow
type: {

# IRERIER, EMParquet,

source: parquet

# IEENANF R EKIES ANebula Graph : ClientsgSSTo
sink: client

}

# ¥ETEParquet XIFHIBE TR,

# WNRFTZHETEHDFS E, ARG | SIEHCER4R, Lhdfs://FFsk, BN hdfs://ip:port/xx/xx"s
# WIRFTFETEAR, WG| SIERRE, Ufile://Fk, Flan"file:///tnp/xx.csv",
path: "hdfs://192.168.11.13:9000/data/edge_follow.parquet"

# 1EfieldsEgEParquet XX fhkey i, HIdMHvalueR{E/INebula GraphmiE7E B MERIBIER,
# MRBEEEZNME, ARXES (,) BHF.
fields: [degree]

# $87%ENebula Graph/E XM MR TT.
# fields5nebula. fieldsHIIRREAR——FRLo
nebula.fields: [degree]

# EE—IERBBSM BN SR,
# vertextEHB MG Parquet XY FERRIF—E
# B#l, Nebula Graph 2.0. 1N ZHFF AR EHAERMIVID,
# REfERvertex.policyBREt,
source: {
field: src
}
target: {
field: dst
}

# FBE—NFIERrankBIR (7)o
#ranking: rank

# 18EBHRE ANebula GraphBIRANEE,
batch: 256

# $8RESparkd F &,

partition: 32
}
# 1&BEdge type serveffX{E8.
{
# $87%ENebula GraphsPiE X HIEdge type&a#fio
name: serve
type: {
# IEEHIER, fEMParquet.
source: parquet
# EEMAF S EIES ANebula Graph : Client5%SST,
sink: client
}

# fEREParquetSXIFRIERTR,

# WRXHFFHETEHDFS £, AR5 | SIERIER, Whdfs://FFk, Fla0"hdfs://ip:port/xx/xx"s
# WRNXHTFRETEAM, NG| SIERIEE, MUfile://FFk, HIan"file:///tmp/xx.csv"s
path: "hdfs://192.168.11.13:9000/data/edge_serve.parquet"

# 1EfieldsEgEParquet X fhkey i, HitiHvalueR{EAINebula GraphmiE7E B MERIBIER,
# MRBEEEZNME, ARXES (,) BH.

fields: [start_year,end_year]

# #5ENebula GraphmR7E XHIE M2 .

# fields5nebula. fieldsHIIRE AR ——IRLo

nebula.fields: [start_year, end_year]

# HEE—MIIERERIA R B R RER.
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# vertexBIEL TS Parquet ST REYF B R —5o
# E#i, Nebula Graph 2.0.1{RZHFFRTBHEHIERHIVID,
# REfERvertex.policyBst,
source: {
field: src
}
target: {
field: dst
}

# FE—FIERrankBIIR (FIE) o
#ranking: _c5

# IEELEHRE ANebula GraphHIRAILEE,
batch: 256

# $EESpark F &,
partition: 32

]
# MRFBEAMESY, HSEFENEEH1TRI
}

%% 4 : FINEBULA GRAPHS AR

BATAN N a4 R Parquet X8R S A FINebula Grapht, X TZSEWUH, HSLF AT,

S{SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange <nebula-exchange-2.1.0.jar_path> -c <parquet_application.conf_path>

/" Note

JARTHMRRECTT @ BATH F8E 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-2.1.0.jar -c /root/nebula-
spark-utils/nebula-exchange/target/classes/parquet_application.conf

F P AT DR IR [EHE B P %2R batchSuccess . <tag_name/edge_name> , HAIARINHIECR, B4 batchSuccess. fol low: 300 ,
SE5: (F%) IR
FA 1 R]LIfENebula Graph# /i (fl#1Nebula Graph Studio) AH#fT&EWIENM, HINBIEREGESF A, Hlal
60 FROM "player100” OVER follow;
P HLRT LU A A 43 sHow STATS EE B SE 4R,
S 6: (41F) FEINEBULA GRAPHRERRS|

SARIRE, MR LfENebula Graph /P ECT QI H EERG |, HEIHIES WRT 14,

e R 2021428 H3H
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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 : 2.0.1, ffifiDocker Composefi&.
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ARSI
TS AR 20, P REEAITER

* B Nebula GraphHHFEEAITER -
* GraphfRgHIMetafR 55 RIIPHERISH .,
* #Nebula GraphGAXBRIY P &A1 6,

* O&%mi¥Exchange, ¥IHIEZ U I#Exchange, ARFIFFf#HExchange 2.1.0,
* BE4% % Spark,
* Tf#Nebula GraphHfili#Schemaf(F &, tliiTagfiEdge typelI#fi, EIEE,

* BALHIIFIEHadoopliRS5,

BES R
3518 1 : ZENEBULA GRAPHHBJSCHEMA
SHEAE, %LU ENebula Graph#iE#Schema :

1. #f5iASchema®=%, Nebula GraphH'#ySchema% 4 F £,

K £ JE Tk

Tag player name string, age int

Tag team name string

Edge Type fol low degree int

Edge Type serve start_year int, end_year int

2. fENebula Graph# 8l — 1 & 2¢/Hbasketballplayer, Ffl#—1Schema, 1 TR,

# UEREZE

nebula> CREATE SPACE basketballplayer \
(partition_num = 10, \
replica_factor = 1, \
vid_type = FIXED_STRING(30));

## EEiREZE(Ebasketbal Lp layer
nebula> USE basketballplayer

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

## B&ETag team
nebula> CREATE TAG team(name string);

## BlEEEdge type follow
nebula> CREATE EDGE follow(degree int);

## Bl3EEdge type serve
nebula> CREATE EDGE serve(start_year int, end_year int);

FHIER, HBRIHTE,

S 2 {EWEENHF

11.4.5 § AHBase%j#

4wi¥Exchangels, &l target/classes/application.conf SXPFIXEHBaseSHaIEMH X IACE, fEAREI, ZHITISZ S hbase_application.conf o 7%

ANBCE I NI IS S WAL E L,

{
# SparkiE X ECE
spark: {
app: {
name: Nebula Exchange 2.1.0
}
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: [
# i&iBTag playertB X158,
# WRFE T rowkeyREREIRIR, 1EEE “rowkey”, JIEAMZIEEE LIRS%.
{
# Nebula Graphmh3$RzAITag& .
name: player
type: {
# IREBERXMEI, REHBase,
source: hbase
# EEIAF S EIES ANebula Graph : CLient=XSST,
sink: client
}
host:192.168.11.13
port:2181
table:"player"
columnFami Ly:"cf"

# fEfieldsBIEEp layerRAMFIGTR, E3RHIvalueR{EANebula GraphiEERE %,
# fieldsHInebula. fieldsBHIERE AR ——FI R,

# MRBEEESNIIEM, BEGES () BH.

fields: [age,name]

nebula.fields: [age,name]

# IBERPE—FIEIESINebula Graphs RVIDEIRIR.
# BlgNrowkeyERVIDEISKIR, FEEE “rowkey”s
vertex:{

field:rowkey
}

# BREA Nebula Graph BIRAKIBRH.
batch: 256

# Spark DEME
partition: 32
}
# i§BTag teamiB X 58,
{
name: team
type: {
source: hbase
sink: client
}
host:192.168.11.13
port:2181
table:"team"
columnFami Ly:"cf"
fields: [name]
nebula.fields: [name]
vertex:{
field:rowkey

}

batch: 256

partition: 32
}

-376/443 - 2021 Vesoft Inc.



11.4.5 § AHBase%j#

# AMBhEE

edges: [
# i&@Edge type followiBX1E2
{

# Nebula Graphi3d[ZHJEdge typefaifo
name: follow

type: {
# FREBIERX MR, REHBase,
source: hbase

# 1EEINBIES ANebula Graphi9A =,
# TEEMIAT RIS ANebula Graph : Client3gSSTe
sink: client

}

host:192.168.11.13
port:2181
table:"follow"
columnFami Ly:"cf"

# fEfieldsBIEEfol LowRRMFIBFR, E3RHIvalueR{FANebula GraphigERE %,
# fieldsHInebula.fieldsBHIERE MR ——FI Lo

# MRBEEESNIIGM, BEGES () BH.

fields: [degree]

nebula.fields: [degree]

# 7Esource®, FfollowRPE—FIERBHEIAREIER. TOIERrowkeyo
# 7Etarget®, FfollowRAPE—FIERBH BN SEIER, ROIERTdst_player.
source: {

field:rowkey

}

target:{
field:dst_player

}

# BAXEA Nebula Graph BURAZIESRE.
batch: 256

# Spark S XEE
partition: 32
}

# i&BEdge type servelf %22
{
name: serve
type: {
source: hbase
sink: client
}
host:192.168.11.13
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

BTN T e HBase ¥E S A#INebula Grapht', X TZEHIUH, ESU S Adm T

N

8

${SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange <nebula-exchange-2.1.0.jar_path> -c <hbase_application.conf_path>

/" Note

JAREAMFIRETT K © A1T4i1%8#E Mmaven /F T,
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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-2.1.0.jar -c /root/nebula-
spark-uti Ls/nebula-exchange/target/classes/hbase_application.conf

FH T R] UE R B3 B AR ER batchSuccess. <tag_name/edge_name> , FAIAAIIRYECR ., B4l batchSuccess. follow: 300 ,
SEa: (%) BIERE
M LIfENebula Graph& i (Bl4INebula Graph Studio) FRHUTEMIESR), HIAEIERGES A, B0 :
GO FROM "player100" OVER follow;
F PR DU F A 45 SHow STATS B S HH AR
S5 (411) FENEBULA GRAPHHERERS|

SARIREE, MW L{ENebula GraphHERT I EERE |, HEIFIES LR 4.

AT 202148 A3H
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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 : 2.0.1, {#fHDocker Compose#i#,
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ARSI
TS AR 20, P REEAITER

* B Nebula GraphHHFEEAITER -
* GraphfRgHIMetafR 55 RIIPHERISH .,
* #Nebula GraphGAXBRIY P &A1 6,

* O&%mi¥Exchange, ¥IHIEZ U I#Exchange, ARFIFFf#HExchange 2.1.0,
* BE4% % Spark,
* Tf#Nebula GraphHfili#Schemaf(F &, tliiTagfiEdge typelI#fi, EIEE,

* BALHIIFIEHadoopliRS5,

BES R
3518 1 : ZENEBULA GRAPHHBJSCHEMA
SHEAE, %LU ENebula Graph#iE#Schema :

1. #f5iASchema®=%, Nebula GraphH'#ySchema% 4 F £,

K £ JE Tk

Tag player name string, age int

Tag team name string

Edge Type fol low degree int

Edge Type serve start_year int, end_year int

2. fENebula Graph# 8l — 1 & 2¢/Hbasketballplayer, Ffl#—1Schema, 1 TR,

# UEREZE

nebula> CREATE SPACE basketballplayer \
(partition_num = 10, \
replica_factor = 1, \
vid_type = FIXED_STRING(30));

## EEiREZE(Ebasketbal Lp layer
nebula> USE basketballplayer

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

## B&ETag team
nebula> CREATE TAG team(name string);

## BlEEEdge type follow
nebula> CREATE EDGE follow(degree int);

## Bl3EEdge type serve
nebula> CREATE EDGE serve(start_year int, end_year int);

FHIER, HBRIHTE,

S 2 {EWEENHF

11.4.6 S AMySQLAIE

Ymi¥Exchangels, £l target/classes/application.conf SZAFIREMySQLEWR I X IFLE ., TEARAEIH, ZHIFISTHE4M mysql_application.conf o

ML E WA B R TS 2 DAL IE A

{
# SparkiE X ECE
spark: {
app: {
name: Nebula Exchange 2.1.0
}
driver: {
cores: 1
maxResultSize: 16

}
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cores {
max: 16
}
}

# Nebula Graph#8XEZE
nebula: {
address: {
# LU /INebula GraphB9GraphARSSAIMetafRSSPATEHBSHIIPHIAL Rk o
# MBAZMNMAE, 83X "ipl:port”,"ip2:port","ip3:port"
# FEMIEZ BUESGES (,) B
graph:["127.0.0.1:9669"]

meta:["127.0.0.1:9559"]
}
# HEEMKS XA ENebula GraphiBzEZal B IR R,
user: root

pswd: nebula
# #HENebula GraphsPHEEE AKUEHEZEE L.
space: basketballplayer
connection {
timeout: 3000
retry: 3
}
execution {
retry: 3
}
error: {
max: 32
output: /tmp/errors
}
rate: {
Limit: 1024
timeout: 1000
}

}
# SIB
tags: [
# &i@Tag playert@ %158,
{
# Nebula Graphmr3dRIHITag#r.
name: player
type: {
# IREBIERX B, REAMYSQL.
source: mysql
# EEMAF S ERIES ANebula Graph : Clients%SST,
sink: client

}

host:192.168.11.13

port:3306

database:"basketball"

table:"player"

user:"test"

password:"123456"

sentence:"select playerid, age, name from basketball.player order by playerid;"

# 7EfieldsE4E%EplayerRPHFILHT, HITMWAIvaluexfEFINebula GraphsPiEER 4,
# fields#nebula. fields2AYED B AT ——FRLo

# MRBEEESNIGT, BRXES (,) BH.

fields: [age,name]

nebula.fields: [age,name]

# RERPE—FIKIEAINebula Graphmi RVIDHIR R,
# vertex. fieldMEXIAS LilifieldsFHEIF) & RIF—B
vertex: {
field:playerid
}

# BAXEA Nebula Graph BYRAZIESRE.
batch: 256

# Spark S XEE
partition: 32

}
# 18BTag teamiB X 52,
{

name: team
type: {
source: mysql
sink: client

}

host:192.168.11.13

port:3306

database: "basketbal "

table:"team"

user:"test"

password: "123456"

sentence:"select teamid, name from basketball.team order by teamid;"

fields: [name]
nebula.fields: [name]
vertex: {

field: teamid
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}

batch: 256

partition: 32
}

1

# AEH IR
edges: [
# &iEBEdge type followlEX{ER
{
# Nebula GraphmR¥$RzAIEdge typefa#fFo
name: follow

type: {
# IEEBIERXMAE, REBEAMYSQL
source: mysql

# fEEINBIES ANebula Graphf9/5=,
# BENAF SEIES ANebula Graph : CLient=kSST,
sink: client

}

host:192.168.11.13

port:3306

database:"basketball"

table:"follow"

user:"test"

password: "123456"

sentence:"select src_player,dst_player,degree from basketball.follow order by src_player;"

# 7EfieldsEIEE ol LowRPHIFLFF, HIMAIvaluexfEAINebula GraphsFiEEE 4%,
# fieldsHinebula. fieldsBMEEMA——FRL.

# MREFBEES MBI, BERXES () BH.

fields: [degree]

nebula.fields: [degree]

# 1Esource, fFfollowRAE—FIENLHEI = LR
# 1Etarget®, fFfollowRAE—FIERLHN BN SEIRR.
source: {

field: src_player

}

target: {
field: dst_player
}

# BREA Nebula Graph BIRAKIBRH.
batch: 256

# Spark HXEE
partition: 32
}

# i&iBEdge type serveff X152
{
name: serve
type: {
source: mysql
sink: client

}

host:192.168.11.13
port:3306
database: "basketbal "
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 | [ANEBULA GRAPHS AR

BTN T e R My SQLEUE $ AFINebula GraphHt, X TSEEVBIH, ES WS AG T2,

${SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange <nebula-exchange-2.1.0.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-2.1.0.jar -c /root/nebula-
spark-utils/nebula-exchange/target/classes/mysql_application.conf

R P AT AR IR [AHE BP9 2R batchSuccess . <tag_name/edge_name> , HAIARINHIECER, B4 batchSuccess. fol low: 300 ,
SR4: (k) RIERE
Fi 1 R]LIfENebula Graph% /i (fil#1Nebula Graph Studio) AHfT&EMIESR, HINBIEREGCSF A, Hil4n
60 FROM "player100” OVER follow;
F AT DU FA A 45 SHow STATS A& SiHHAE.
S5 (41F) FENEBULA GRAPHHREERS|

SARIRS, MR L{ENebula Graph i EHT QI H EERS . HEFIES LR 4.

BJE R 202148 H3H
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11.4.7 § AClickHouse%{{

11.4.7 8 AClickHouse#{iE

ARSCLL— AR BB AN ] F Exchange {7 £ ClickHouse | 1Y##E S ANebula Graph,

BuEsE

A Mbasketballplayerfidia e A,

RECE
ASORBIFEMacOS TRk, LU R R ISR E SR

o TRRIAS
* CPU : 1.7 GHz Quad-Core Intel Core i7
* N7 : 16 GB

* Spark : 2.4.7, BAHLIR
* Hadoop : 2.9.2, thafizliE
* ClickHouse : docker#f#yandex/clickhouse-server tag: latest(2021.07.01)

* Nebula Graph : 2.0.1, ffifiDocker Composefii&.

AR
TS AR Z A, P RERAITEE

* BAZEE Nebula GraphH B TER :
* GraphflkZHMetaR55HIRITP LIRS .,
* #fiNebula GraphGAXBRIYH 7 & F125 65,

* C&4FExchange, HHIEZ W 4i¥Exchange, ARfHEfExchange 2.1.0,
* D&% Spark,
* Tf#Nebula GraphHlli#SchemafV(F &, tffiTagfiEdge typelI#fr. EIEE,

* BE4L I EHadooplR%s.
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11.4.7 § AClickHouse%{{

BRMESR

1% 1 : fENEBULA GRAPHHIEJESCHEMA
DHTEAE, %LU T2 ENebula GraphH | Schema :

1. #f5IASchema®#, Nebula Graph™d#JSchemaZ £ T £,

K Ea) Ja T

Tag player name string, age int

Tag team name string

Edge Type fol low degree int

Edge Type serve start_year int, end_year int

2. fENebula Graph/fli#—/ ¥z [Aibasketballplayer, 0l —/Schema, %I TR,

# QURREZE

nebula> CREATE SPACE basketballplayer \
(partition_num = 10, \
replica_factor = 1, \
vid_type = FIXED_STRING(30));

## FEFREZE Ebasketbal Lp layer
nebula> USE basketballplayer;

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

## BIiETag team
nebula> CREATE TAG team(name string);

## BUEEdge type follow
nebula> CREATE EDGE follow(degree int);

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

HEER, ESIRETh,
SR 2 (EREmBEXY

Ymi¥Exchangefi, &l target/classes/application.conf X fi%E ClickHouse 8B X WECE, fEAREIT, EHIN X4l
clickhouse_application.conf o #5/{NECE YL WA IE 2 AL E 1A,

{
# SparktE X ECE
spark: {
app: {
name: Nebula Exchange 2.1.0
}
driver: {
cores: 1
maxResultSize: 16
}
cores {
max: 16
}
}

# Nebula GraphtBXECE
nebula: {

address:{
# LUTF/INebula GraphGraphARZS#IMetalRSSPATEH BSHIIPHIAL K2 im0
# WNREZMAE, KA "ipl:port","ip2:port","ip3:port"s
# FEIEZ BUEGES (,) B
graph:["127.0.0.1:9669"]
meta:["127.0.0.1:9559"]

}

# HEMKS KA ENebula GraphiBizE ZEEH EEIRIR.

user: root

pswd: nebula

# #EENebula GraphsPHREE ASUEHEZEE B,

space: basketballplayer

connection {
timeout: 3000
retry: 3

}

execution {
retry: 3
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}
error: {
max: 32
output: /tmp/errors
}
rate: {
Limit: 1024
timeout: 1000
}

}
# A3
tags: [
# 1&@BTag playerif X582,
{
name: player
type: {
# FREBBRXAEI, REACLckHouseo
source: clickhouse
# EENAF S EIES ANebula Graph : CLient=XSST,
sink: client

}

# ClickHouseJJDBC URL
url:"jdbc:clickhouse://192.168.*.*:8123/basketballplayer"

user:"user"
password: "123456"

# ClickHouseZy X%
numPartition:"5"

sentence:"select * from player"

# tEfieldsEHgEp layerRAMFIRTR, HIFHIvalueR{ESINebula GraphigE B,
# fieldsHnebula.fieldsBHIERE XA ——II Lo

# MRBEEEZNIRI, BRGES () BH.

fields: [name,age]

nebula.fields: [name,age]

# FEERPE—FILIE INebula Graphdi RVIDHIRR.
# vertex. fieldBYELAS LikfieldsHEFIRRIF—E.
vertex: {
field:playerid
}

# BREA Nebula Graph HIRAEIBSEIK.
batch: 256

# Spark DXEHE

partition: 32
}
# 1&BTag teamiB X 52,
{

name: team

type: {

source: clickhouse
sink: client
}
url:"jdbc:clickhouse://192.168.*.*:8123/basketballplayer"
user:"user"
password:"123456"
numPartition:"5"
sentence:"select * from team"
fields: [name]
nebula.fields: [name]
vertex: {
field:teamid
}
batch: 256
partition: 32
}
]

# AMEH IR
edges: [
# 1&BEdge type followiBXfER
{
# Nebula GraphmR¥$RzAIEdge typesaifFo
name: follow

type: {
# IREBIBRXHEI, REACL ckHouse,
source: clickhouse

# IEEINEIES ANebula GraphtyA =,
# EENANF SEIES ANebula Graph : CLient=XSST,
sink: client

}

# CLickHouseRJJDBC URL
url:"jdbc:clickhouse://192.168.*.*:8123/basketballplayer"

user:"user"
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password: "123456"

# ClickHousey X%
numPartition:"5"

sentence:"select * from follow"

# 7EfieldsEIEEfol LowRPHIFZFF, HIMAIvaluexfEAINebula GraphsFiEE B4,
# fields#lnebula.fields BHIEZE S F——IFLo

# MREFBEESNIIRM, BERXES () BH.

fields: [degree]

nebula.fields: [degree]

# 1Esource, fFfollowRAE IR REIRR.
source: {
field:src_player

}

# 1Etarget®, fFfollowRAE—FIERNLHN BN SEIRR.
target: {

field:dst_player
}

# BREA Nebula Graph BIRAKIERH.
batch: 256

# Spark PXEE
partition: 32
}

# i&iBEdge type servefBX1E2
{
name: serve
type: {
source: clickhouse
sink: client

}
url:"jdbc:clickhouse://192.168.*.*:8123/basketballplayer"
user:"user"
password: "123456"
numPartition:"5"
sentence:"select * from serve"
fields: [start_year,end_year
nebula.fields: [start_year,end_year]
source: {

field:playerid
}
target: {

field:teamid

}
batch: 256
partition: 32

1% 3 : [INEBULA GRAPHS AR
SBATAN N v FiClickHouse 48 S A #INebula Graph/, % PSR, ESILS AGHSEH

S{SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange <nebula-exchange-2.1.0.jar_path> -c <clickhouse_application.conf_path>

/" Note

JARGAMFIRIT K @ A1T41%8 Mmaven G /F T,

N

${SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange /root/nebula-spark-utils/nebula-exchange/target/nebula-exchange-2.1.0.jar -c /root/nebula-
spark-utils/nebula-exchange/target/classes/clickhouse_application.conf

F P a] LUER [AE B HP 3R batchSuccess. <tag_name/edge_name> , FAIASRINIVER, HI40 batchSuccess. follow: 300 .
H 4 (Fi%) WIEHIE
M P ALIfENebula Graph& /i (Bl4INebula Graph Studio) FRHUTEMIESR), WIAEIERGCS A, B4 :

GO FROM "player100" OVER follow;

FH P R] LR F 45 SHow STATS & B S HH4RE.
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$IB5: (i0F) ENEBULA GRAPHHERZS|

SAERE, MPALifENebula Graph/HECHT Al H HERG], HEHIESURT 14,

G EHT: 20214E8 A3 H
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11.4.8 § ANeodj#iE

A= AN A Exchange FHZ TN eo4jiy %48 S ANebula Graph.

ExchangeffifiiNeo4j Driver 4.0.15XI X Neodj BRI, PATHESHZH, HAREERESFHEAHMNRE (label) F1X R
(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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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 : 2.0.1, ffifiDocker Composefii&.

AR
TS AR Z A, AP REEAITEE

* DA Nebula GraphH 3B TER :
* GraphflkZHIMetaR55HIRITP LIRS .,
* i Nebula GraphGAXBRIYH 7 & F125 65,

* BE4%i¥Exchange, 1S W4 #Exchange, ARFIFFffifExchange 2.1.0,
* D&% Spark,

* Tf#Nebula GraphHflli#SchemafV(F &, tifiTagfiEdge typely#fr. EIEE,
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BRMESR

1% 1 : fENEBULA GRAPHHIEJESCHEMA
DHTEAE, %LU T2 ENebula GraphH | Schema :

1. #f5IASchema®#, Nebula Graph™d#JSchemaZ £ T £,

K Ea) Ja T

Tag player name string, age int

Tag team name string

Edge Type fol low degree int

Edge Type serve start_year int, end_year int

2. {fifiNebula Consolefl/#—/ & %¢AIbasketballplayer, }fl#—/Schema, #1TF iR,

# QURREZE

nebula> CREATE SPACE basketballplayer \
(partition_num = 10, \
replica_factor = 1, \
vid_type = FIXED_STRING(30));

## FEFREZE Ebasketbal Lp layer
nebula> USE basketballplayer;

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

## BIiETag team
nebula> CREATE TAG team(name string);

## BUEEdge type follow
nebula> CREATE EDGE follow(degree int);

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

HEZER, WSWPEGETTE,
SR 2 RERKIE

NT TR Neodj BHEy §HIHE, 1ENeodjBHafET i EIECIERS, TFIMEE, 2% NeodjflF Tl

S 3 {EUEENHF

Ymi¥Exchangefq, & il target/classes/application.conf X ERAEIH X WECE, EAREIF, EHIFISKEFHA neosj_application.conf o S NECE
TR TELH A RATE 2 MLUAL E 10

# SparkiE %X FEeE
spark: {
app: {
name: Nebula Exchange 2.1.0

}

driver: {
cores: 1
maxResultSize: 16

}

executor: {
memory:1G

}

cores:{
max: 16
}
}

# Nebula GraphtBXACE
nebula: {
address:{
graph:["127.0.0.1:9669"]
meta:["127.0.0.1:9559"]
}
user: root
pswd: nebula
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space: basketballplayer

connection {
timeout: 3000
retry: 3

}

execution {
retry: 3
}

error: {
max: 32
output: /tmp/errors

}

rate: {
limit: 1024
timeout: 1000
}
}
# AhIE=
tags: [

}

# i&iBTag playertB X158,
{

name: player

type: {
source: neo4j
sink: client
}

server: "bolt://192.168.11.13:7687"

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

# 18BTag teamiBX 52,

{

}
]

name: team
type: {
source: neo4j
sink: client

}

server: "bolt://192.168.11.13:7687"

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: [

# i&&Edge type followiEX{E82

{
name: follow
type: {
source: neo4j
sink: client

}

server: "bolt://192.168.11.13:7687"

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

- 392/443 -

11.4.8 5 ANeo4j#ii

2021 Vesoft Inc.



11.4.8 5 ANeo4j#ii

check_point_path: /tmp/test
}
# i&@BEdge type serveilX{ER
{
name: serve
type: {
source: neo4j
sink: client
}
server: "bolt://192.168.11.13:7687"
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 i edges.exec BN, TEIHEE Cypher&ififha), A THRIERFRERWERIEF 8, HHENTHILES AR Z5EGE, mEENE
CypherZ&ifJIEA]HAIA ORDER BY F4, [N, NTIREEIET AR, mAFIEIARL INEEEATIRETE, MSRRAR5], AP e LOREERA
HIHERE, ERFEENEMNEA Ty, DURERER, WIREBOARIPEEHCZIRE, P o] DURYE el % RAVIDMATHEE, JF BAF partition IREHN—1TR
B/NMYUE, R NeodjHEF £,

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

BATANT e R SR S A% INebula Grapht, % TSI, H2HUS Am G5,

W

S{SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange <nebula-exchange-2.1.0.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-2.1.0.jar -c /root/nebula-
spark-utiLs/nebula-exchange/target/classes/neo4j_application.conf

F el DUER [EME B H 83 batchSuccess. <tag_name/edge_name> , FAIARINIVEE, 40 batchSuccess. follow: 300 .
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SE5: (F%) BRI
A R]LIfENebula Graph% i (fil41Nebula Graph Studio) A#fT&WIER, HINBIEEGES A, Hl40
60 FROM "player100” OVER follow;
F AT DU FA A 43 SHow STATS A SEHH AT,
S 6: (41F) ¥EINEBULA GRAPHREERS|

SARIRE, MPATL{ENebula Graph P ECHT QI H EERG |, HEIHIESURT 14,

A EH: 2021458 H3H
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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 : 2.0.1, ffifiDocker Composefili#.
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ARSI
TS AR 20, P REEAITER

* B Nebula GraphHHFEEAITER -
* GraphfRgHIMetafR 55 RIIPHERISH .,
* #Nebula GraphGAXBRIY P &A1 6,

* O&%mi¥Exchange, ¥IHIEZ U I#Exchange, ARFIFFf#HExchange 2.1.0,
* B4 % % Spark,
* Tf#Nebula GraphHfili#Schemaf(F &, tliiTagfiEdge typelI#fi, EIEE,

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 £,

K £ JE Tk

Tag player name string, age int

Tag team name string

Edge Type fol low degree int

Edge Type serve start_year int, end_year int

2. fENebula Graph# 8l — 1 & 2¢/Hbasketballplayer, Ffl#—1Schema, 1 TR,

# UEREZE

nebula> CREATE SPACE basketballplayer \
(partition_num = 10, \
replica_factor = 1, \
vid_type = FIXED_STRING(30));

## EEiREZE(Ebasketbal Lp layer
nebula> USE basketballplayer

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

## B&ETag team
nebula> CREATE TAG team(name string);

## BlEEEdge type follow
nebula> CREATE EDGE follow(degree int);

## Bl3EEdge type serve
nebula> CREATE EDGE serve(start_year int, end_year int);

HEZER, HSWPEITA,
S8 2 . {EASPARK SQLH#IAHIVE SQLIEA
JBdlispark-shel3R5i)G, IGEITLLFiEA), #i\SparkfE s Hive FivEdE,

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

LUT M3 basketball.player HiszHH TSR,

frmmmmmmme D e +
| playerid| age| name
CH—— T S S +
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|player100| 42| Tim Duncan
|player101| 36| Tony Parker
|player102| 33|LaMarcus Aldridge
|player103| 32| Rudy Gay

|player104| 32| Marco Belinelli|

+--

$R3:

—ecifmeomas -+

{EREEX 1

11.4.9 § AHive¥#iz

Ymi¥Exchangefi, &l target/classes/application.conf X% EHive BN X WELE, fEATREIT, EHIFIXHE4 hive_application.conf o 21
B & T ELR A 1S 23 WLAL E 1,

{
#

Sparki8 X E2 @

spark: {

}

#

app: {
name: Nebula Exchange 2.1.0
}
driver: {
cores: 1
maxResultSize: 16
}
cores {
max: 16

}

WNRSparkFIHiveBRBFERFEIKEY, FREMEEREHivelIBH, TNIERIEXLEAE,

#hive: {

L

#}

#

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 Graph#8 X ECi&E

nebula: {

}
#

address: {
# LUT/gNebula Graph#IGraphfRSSHNFAEMetalRss PRTEH| B8R IPHIAL Kot o
# MRHZ ML, 3R "ipl:port”,"ip2:port","ip3:port"s
# FEMIEZ BIUESGES (,) B
graph:["127.0.0.1:9669"]
meta: ["127.0.0.1:9559"]
}
# HEEMKS B ENebula GraphiBRzEZEll B HIEIR,
user: root
pswd: nebula
# HENebula GraphHFEEALIBHIE 2R E %M.
space: basketballplayer
connection {
timeout: 3000
retry: 3
}
execution {
retry: 3
}
error: {
max: 32
output: /tmp/errors
}
rate: {
Limit: 1024
timeout: 1000
}

WIES

tags: [

# i&BTag playerigd X {58,
{
# Nebula GraphHR3$RzHITaga#r.
name: player
type: {
# IEEBIERXHER, RBRhive,
source: hive
# FEEMIAT R EIES ANebula Graph : Client3gSSTe
sink: client

}

# G EBIEEEEbasketba L LFPp layer REUERISLIE R

exec: "select playerid, age, name from basketball.player"

# 1EfieldsEH8Ep layer RAPEIFIRT, EITRIHvalueREANebula GraphHigE B,

# fields#nebula.fields BHIEZE S A——I Lo

# MREFBEES MBI, BERXES () BH.
fields: [age,name]

nebula.fields: [age,name]

# IEERPE—FIEKIESINebula Graphe SVIDEIKIR.
# vertex. fieldBYEXAS LilifieldsFAIFIZRIF—H.
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vertex:{
field:playerid
}

# BHXEA Nebula Graph BIRAIBEEK.
batch: 256

# Spark S X¥E
partition: 32

}
# 1§BTag teamiBX 52,
{

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

]

# AMIBHEE
edges: [
# i&@BEdge type followiBX1E2
{
# Nebula GraphsR3dZAYEdge type#fo
name: follow

type: {
# FEEBIREX B, "B Ahive,

source: hive

# 1EEIDBIES ANebula Graphp94 =,
# IEEMANF R EKIES ANebula Graph : ClientsgSSTo
sink: client

}

# & EBIEEEREbasketba L LFP fo Ll LowREHERISQLIE .
exec: "select src_player, dst_player, degree from basketball.follow"

# fEfieldsEIEE ol LowRHEFIRTR, HIFRKIvalueREJINebula GraphdhisE R,
# fields#nebula. fields B2 AIED B AT ——FRLo

# MRBEEESNIGH, BRXES (,) BH.

fields: [degree]

nebula.fields: [degree]

# fEsource®, fFfollowRAPE—FIIFRAvEMH =L
# 1ftarget®, fFfollowRAE—FIERLHE
source: {

field: src_player
}

target: {
field: dst_player
}

# BHXEA Nebula Graph BIRAIBEE.
batch: 256

# Spark S XEE
partition: 32
}

# i&BEdge type serveif %2R
{
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-2.1.0.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-2.1.0.jar
spark-utils/nebula-exchange/target/classes/hive_application.conf -h

F P AT DR IR [EHE B P %2R batchSuccess . <tag_name/edge_name> , HAIARINHIECR, B4 batchSuccess. fol low: 300 ,
SE5: (F%) BIERE
FAFR]LIfENebula Graph#% /i (fl#1Nebula Graph Studio) A#fT&EMIEM, HINBIEEGES A, Hla0
60 FROM "player100” OVER follow;
P L RT LU AT A4y sHow STATS EEB SRR,
S 6: (41F) FEINEBULA GRAPHHRERERS|

SARIRE, MPALfENebula Graph /P EC QI H EERG |, HEHIESWRT 14,

11.4.9 F AHive X

-c /root/nebula-

e R 202148 H3H

- 399/443 -

2021 Vesoft Inc.



11.4.10 § AMaxCompute#3E

ARSCLL— AR BERR AN # F Exchange f {7t MaxCompute F1V%#E S ANebula Graph,

BuEsE

A Mbasketballplayerfidia e A,

RECE
ASORBIFEMacOS TRk, LU R R ISR E SR

o TRRIAS
* CPU : 1.7 GHz Quad-Core Intel Core i7
* N7 : 16 GB

* Spark : 2.4.7, BAHLIR
* Hadoop : 2.9.2, thafizliE
* MaxCompute : [l =5 /5 fiA

* Nebula Graph : 2.0.1, ffifiDocker Composefii&.

AR
TS AR Z A, P RERAITEE

* BAZEE Nebula GraphH B TER :
* GraphflkZHMetaR55HIRITP LIRS .,
* #fiNebula GraphGAXBRIYH 7 & F125 65,

* C&4FExchange, HHIEZ W 4i¥Exchange, ARfHEfExchange 2.1.0,
* D&% Spark,
* Tf#Nebula GraphHlli#SchemafV(F &, tffiTagfiEdge typelI#fr. EIEE,

* BE4L I EHadooplR%s.
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11.4.10 § AMaxCompute%ifi#

BRMESR

1% 1 : fENEBULA GRAPHHIEJESCHEMA
DHTEAE, %LU T2 ENebula GraphH | Schema :

1. #f5IASchema®#, Nebula Graph™d#JSchemaZ £ T £,

K Ea) Ja T

Tag player name string, age int

Tag team name string

Edge Type fol low degree int

Edge Type serve start_year int, end_year int

2. fENebula Graph/fli#—/ ¥z [Aibasketballplayer, 0l —/Schema, %I TR,

# QURREZE

nebula> CREATE SPACE basketballplayer \
(partition_num = 10, \
replica_factor = 1, \
vid_type = FIXED_STRING(30));

## FEFREZE Ebasketbal Lp layer
nebula> USE basketballplayer;

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

## BIiETag team
nebula> CREATE TAG team(name string);

## BUEEdge type follow
nebula> CREATE EDGE follow(degree int);

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

HEER, ESIRETh,
SR 2 (EREmBEXY

Ymi¥Exchangefi, &l target/classes/application.conf X% EMaxCompute¥HEITH X WECE, TEAREIF, EHI X4l
maxcompute_application.conf o £/ PMECLE Y IELH ERAIE 2 MUELE B

{
# SparktE X ECE
spark: {
app: {
name: Nebula Exchange 2.1.0
}
driver: {
cores: 1
maxResultSize: 16
}
cores {
max: 16
}
}

# Nebula GraphtBXECE
nebula: {

address:{
# LUTF/INebula GraphGraphARZS#IMetalRSSPATEH BSHIIPHIAL K2 im0
# WNREZMAE, KA "ipl:port","ip2:port","ip3:port"s
# FEIEZ BUEGES (,) B
graph:["127.0.0.1:9669"]
meta:["127.0.0.1:9559"]

}

# HEMKS KA ENebula GraphiBizE ZEEH EEIRIR.

user: root

pswd: nebula

# #EENebula GraphsPHREE ASUEHEZEE B,

space: basketballplayer

connection {
timeout: 3000
retry: 3

}

execution {
retry: 3
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}
error: {
max: 32
output: /tmp/errors
}
rate: {
Limit: 1024
timeout: 1000
}

}
# QIR
tags: [
# 1&BTag playerif X228
{
name: player
type: {
# IBELIBRXMHE, 1&ERMaxCompute,
source: maxcompute
# EENAF S EIES ANebula Graph : CLient=XSST,
sink: client

}

# MaxComputeRIR%
table:player

# MaxComputeBIT1E %
project:project

# MaxComputefRZ3#JodpsUr LFtunnelUrL,

# #AEATTE https://help.aliyun.com/document_detail/34951.html &&,
odpsUrL: "http://service.cn-hangzhou.maxcompute.aliyun.com/api"
tunnelUrL:"http://dt.cn-hangzhou.maxcompute.aliyun.com"

# MaxComputefR55#YaccessKeyIdflaccessKeySecreto
accessKeyId: xxx
accessKeySecret: xxx

# MaxComputeZREY 7 X, ZACERIE,
partitionSpec:"dt="partitionl'"

# TEHARSQUEA PRGN L7 tab leM(EIER), ZECEATiE,

sentence:"select id, name, age, playerid from player where id < 10"

# 1EfieldsBI5Ep layer RAMFZIRHR, HIIMHvalueR{E/INebula GraphiEE B,
# fieldsHnebula. fieldsBHELE MR ——FRL,

# MREFBEES MBI, BERXES () BH.

fields: [name, age]

nebula.fields: [name, age]

# IBERPE—FIEIEANebula Graphsh RVIDEYFR,
# vertex. fieldMEXAS LilifieldsHEIF) & RIF—B.
vertex:{
field: playerid
}

# BREA Nebula Graph BIRAKIERH.
batch: 256

# Spark HXEE
partition: 32
}

# 1§BTag teamiBX 52,
{
name: team
type: {
source: maxcompute
sink: client
}
table:team
project:project
odpsUrL: "http://service.cn-hangzhou.maxcompute.aliyun.com/api"
tunnelUrL:"http://dt.cn-hangzhou.maxcompute.aliyun.com"
accessKeyId:xxx
accessKeySecret: xxx
partitionSpec:"dt="partitionl""
sentence:"select id, name, teamid from team where id < 10"
fields: [name]
nebula.fields: [name]
vertex:{
field: teamid
}
batch: 256
partition: 32
}
]

# SIBHEIE
edges: [
# &iEEdge type followlEXfER
{
# Nebula GraphmR¥$RzAIEdge typefa#fFo
name: follow
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type:{
# IEEBIERXMHEI, 1&ERMaxCompute,

source:maxcompute

# 1EEINBIES ANebula Graph#9A =,
# TEEMAT RIS ANebula Graph : Client3gSSTe
sink:client

}

# MaxComputefy &4
table:follow

# MaxComputeBITE &
project:project

# MaxComputefRZ3HodpsUr LA tunnelUrL,

# HIHEATTE https://help.aliyun.com/document_detail/34951.html &&,
odpsUrL: "http://service.cn-hangzhou.maxcompute.aliyun.com/api"
tunnelUrL:"http://dt.cn-hangzhou.maxcompute.aliyun.com"

# MaxComputefR53#9accessKeyIdflaccessKeySecret,
accessKeyId:xxx
accessKeySecret:xxx

# MaxComputeZREY 9 X, ZFLERIE,
partitionSpec:"dt="partitionl""

# 1BERARSQLIEARMR B LA tableMEIRR, ZERERE,
sentence:"select * from follow"

# fEfieldsBIEEfol LowRRMFIRFR, EXRHIvalueR{EANebula GraphiEERE %,
# fieldsHInebula.fieldsBHIERE MR ——FI Lo

# MRBEEESNIIGH, BEGES () BH.

fields: [degree]

nebula.fields: [degree]

# fEsource®, FfollowRPE—FIERBIELRBIBR.
source: {
field: src_player

}

# 1Etarget®, FfollowRAE—FIENLH BN REIER.
target:{

field: dst_player
}

# Spark HXEE
partition:10

# BREA Nebula Graph HIRAIBSEIK.
batch:10
}

# i&iBEdge type servell X{58
{

name: serve
type:{

SOUFCE:ITI&XCOITIpUte

sink:client
}
table:serve
project:project
odpsUr L: "http://service.cn-hangzhou.maxcompute.aliyun.com/api"
tunnelUrL:"http://dt.cn-hangzhou.maxcompute.aliyun.com"
accessKeyId:xxx
accessKeySecret:xxx
partitionSpec:"dt="partitionl'"
sentence:"select * from serve"
fields: [start_year,end_year]
nebula.fields: [start_year,end_year]
source: {

field: playerid
}
target:{

field: teamid
}
partition:10
batch:10

-

1% 3 ! [INEBULA GRAPHS A IR
SBATAN F i MaxComputedis § A FINebula Grapht, % TSEIWWHE, ES LI AGHSEH,

S{SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange <nebula-exchange-2.1.0.jar_path> -c <maxcompute_application.conf_path>

-403/443 - 2021 Vesoft Inc.



11.4.10 § AMaxCompute%ifi#

/" 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-2.1.0.jar -c /root/nebula-
spark-utils/nebula-exchange/target/classes/maxcompute_application.conf

R P AT AR IR [AHE BP9 2R batchSuccess . <tag_name/edge_name> , HAIARINHIECER, B4 batchSuccess. fol low: 300 ,
SR4: (k) RIERE
Fi 1 R]LIfENebula Graph% /i (fil#1Nebula Graph Studio) AHfT&EMIESR, HINBIEREGCSF A, Hil4n
60 FROM "player100” OVER follow;
F AT DU FA A 45 SHow STATS A& SiHHAE.
S5 (41F) FENEBULA GRAPHHREERS|

SARIRS, MR L{ENebula Graph i EHT QI H EERS . HEFIES LR 4.

BJE R 202148 H3H
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11.4.11 S APulsarfifii

11.4.11 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 : 2.0.1, ffifiDocker Composefi‘&.

AR
THaa S AR Z 0, AP REEALITER

o B4LAE B Nebula GraphFREUN TEA ©
* GraphllkZSHIMetaR55HIRITP ARG .,
* #i5Nebula GraphBEA R 44 1%,

* B&%ii¥Exchange, EEIES W Sii%Exchange, ARH|F{#HExchange 2.1.0,
* D&% Spark,
* Tf#Nebula Graph#'@l#SchemafE 5, wihiTagHEdge typely#fn. JEMESE,

* BEAREEIFFEPulsariiRss,
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BRMESR

1% 1 : fENEBULA GRAPHHIEJESCHEMA

IHEAE, %LU TS EENebula GraphH f#Schema :

1. #f5IASchema®#, Nebula Graph™d#JSchemaZ £ T £,

TR Eq
Tag player
Tag team
Edge Type fol low
Edge Type serve

Ja T

name string, age int
name string

degree int

start_year int, end_year int

11.4.11 T APulsarfdis

2. fENebula Graph/fli#—/ ¥z [Aibasketballplayer, 0l —/Schema, %I TR,

# QURREZE

nebula> CREATE SPACE basketballplayer \
(partition_num = 10, \
replica_factor = 1, \
vid_type = FIXED_STRING(30));

## FEFREZE Ebasketbal Lp layer
nebula> USE basketballplayer;

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

## BIiETag team
nebula> CREATE TAG team(name string);

## BUEEdge type follow
nebula> CREATE EDGE follow(degree int);

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

EEZEISW eV IPSubiy N

SR 2 (EEBEXHF

Yii%Exchangels, % il target/classes/application.conf SCHFEE PulsardiJEH % AL E

EABCEI A TE S WAL E DL,

{
# SparktE X ECE
spark: {
app: {
name: Nebula Exchange 2.1.0
}
driver: {
cores: 1
maxResultSize: 16
}
cores {
max: 16
}
}

# Nebula Graph#8 XEZE
nebula: {
address: {

# LUT/INebula GraphBGraphARSSAIMetalRSSPATEHBSHYIPHIAL Kok (o
# MBAHZMNMAE, 83X "ipl:port”,"ip2:port”,"ip3:port"e
# FEMIEZ BUESGES (,) B
graph:["127.0.0.1:9669"]
meta:["127.0.0.1:9559"]

}
# HEMKS XA ENebula GraphiBfzE ZREH BEIRIR.
user: root

pswd: nebula
# #HENebula GraphsPHEEE AKUEHIEZE 8B,
space: basketballplayer
connection {
timeout: 3000
retry: 3
}

execution {

-406/443 -

TEARGIH, G449 pulsar_application.conf o
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11.4.11 T APulsarfdis

retry: 3
}
error: {
max: 32
output: /tmp/errors
}
rate: {
Limit: 1024
timeout: 1000
}

}
# ShIBR
tags: [
# i§BTag playerif X558,
{
# Nebula GraphmR¥$RzAITag &#r.
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 BYRAZIESRE.
batch: 10

# Spark S XEE

partition: 10

# REUHRBVEIRE. AL B
interval.seconds: 10

}
# 1&BTag teamiB X 52,
{

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
}
]
# AEHEIE
edges: [
# i&i@Edge type followiBXE2
{

# Nebula GraphmR¥FRzAIEdge type#fFo
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-2.1.0.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 HIRAIIESEK.
batch: 10

# Spark DXEHE
partition: 10

# RECHRIEMR. 2L 7
interval.seconds: 10

}
# i&BEdge type servelf X122
{
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

F el DUER EME B H 83 batchSuccess. <tag_name/edge_name> , FAIARINIVEE, 40 batchSuccess. follow: 300 o

-408/443 -
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%

e

11.4.11 T APulsarfdis

--master "local" --class com.vesoft.nebula.exchange.Exchange /root/nebula-spark-utils/nebula-exchange/target/nebula-exchange-2.1.0.jar -c /root/nebula-
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11.4.11 T APulsarfdis

SE4: (F%) BIERE
A R]LIfENebula Graph% i (fil41Nebula Graph Studio) A#fT&WIER, HINBIEEGES A, Hl40
60 FROM "player100” OVER follow;
F AT DU FA A 43 SHow STATS A SEHH AT,
S5 (41F) ¥ENEBULA GRAPHHRERERS|

SARIRE, MPATL{ENebula Graph P ECHT QI H EERG |, HEIHIESURT 14,

A EH: 2021458 H3H
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11.4.12 § AKafka%idiz

11.4.12 & AKafkaZiE

A f] B A AN T F Exchange 7 (il £ Kafka L #V%dE 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 : 2.0.1, ffifiDocker Composefi‘&.

AR
THaa S AR Z 0, AP REEALITER

o B4LAE B Nebula GraphFREUN TEA ©
* GraphllkZSHIMetaR55HIRITP ARG .,
* #i5Nebula GraphBEA R 44 1%,

* B&%ii¥Exchange, EEIES W Sii%Exchange, ARH|F{#HExchange 2.1.0,
* D&% Spark,
* Tf#Nebula Graph#'@l#SchemafE 5, wihiTagHEdge typely#fn. JEMESE,

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 £,

TR Eq
Tag player
Tag team
Edge Type fol low
Edge Type serve

Ja T

name string, age int
name string

degree int

start_year int, end_year int

11.4.12 5 AKafka%ff

2. fENebula Graph/fli#—/ ¥z [Aibasketballplayer, 0l —/Schema, %I TR,

# QURREZE

nebula> CREATE SPACE basketballplayer \
(partition_num = 10, \
replica_factor = 1, \
vid_type = FIXED_STRING(30));

## FEFREZE Ebasketbal Lp layer
nebula> USE basketballplayer;

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

## BIiETag team
nebula> CREATE TAG team(name string);

## BUEEdge type follow
nebula> CREATE EDGE follow(degree int);

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

EEZEISW eV IPSubiy N

SR 2 (EEBEXHF

4ii¥Exchangefs, & il target/classes/application.conf SCAFI%E Kafka 3 JEAH 5 (AL E,

ANECHE T AT I 2 UL R

{
# SparktE X ECE
spark: {
app: {
name: Nebula Exchange 2.1.0
}
driver: {
cores: 1
maxResultSize: 16
}
cores {
max: 16
}
}

# Nebula Graph#8 XEZE
nebula: {
address: {

# LUT/INebula GraphBGraphARSSAIMetalRSSPATEHBSHYIPHIAL Kok (o
# MBAHZMNMAE, 83X "ipl:port”,"ip2:port”,"ip3:port"e
# FEMIEZ BUESGES (,) B
graph:["127.0.0.1:9669"]
meta:["127.0.0.1:9559"]

}
# HEMKS XA ENebula GraphiBfzE ZREH BEIRIR.
user: root

pswd: nebula
# #HENebula GraphsPHEEE AKUEHIEZE 8B,
space: basketballplayer
connection {
timeout: 3000
retry: 3
}

execution {

-411/443 -
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11.4.12 5 AKafka%ff

retry: 3
}
error: {
max: 32
output: /tmp/errors
}
rate: {
Limit: 1024
timeout: 1000
}

}
# ShIBR
tags: [
# i§BTag playerif X558,
{
# Nebula GraphHR3dRZAITag#r.
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 BYRAZRIESRE.
batch: 10

# Spark S XEE

partition: 10

# REUHRBVEIRE. AL B
interval.seconds: 10

}
# 1&BTag teamiB X 52
{

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: [
# i&@BEdge type followiBX1E2

# Nebula GraphsR3d[iZA9Edge type#fo
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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P

nebula.fields: [degree]

# fEsource®, fFfollowRAE—FIEALMEIARKIBR.
# fetarget®, FfollowRPE—FIERLHN BN RKIBR.
source: {

field:src_player

}

target:{
field:dst_player

}

# BXREA Nebula Graph HIRAZIESRE.
batch: 10

# Spark X E
partition: 10

# REVERBVEIRE. BN 1 B

interval.seconds: 10

1&i&Edge type servell X582

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 arifKafka®dE § AZINebula Grapht, % TZEEVBIEH, EZWS AdmD

${SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange <nebula-exchange-2.1.0.jar_path> -c <kafka_application.conf_path>

,s

JARGAMFIRIT K @ A1T4i%8#E Mmaven G/ T,

NS

Note

11.4.12 5 AKafka%ff

S{SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange /root/nebula-spark-utils/nebula-exchange/target/nebula-exchange-2.1.0.jar -c /root/nebula-

spark-utils/nebula-exchange/target/classes/kafka_application.conf

F P Al DUER [BME B H 18R batchSuccess. <tag_name/edge_name> , HIAIIIYEER, 40 batchSuccess.follow: 300,

$R4:

PRI {ENebula Graph® Fiii (fl4INebula Graph Studio) HHU{TEIREM, MIAEIEREC T A, B4

(RT3E) BRIEHRE

GO FROM "player100" OVER follow;

FH AT DU F @45 SHow STATS & B G HH 4.

SES5:

(41%8) 7ENEBULA GRAPHHRERRZS|

SAEIRR, MPALifENebula Graph /P ECHT I H EHERG], HEHIESURT M4,
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11.4.12 5 AKafka%fi

IRfEEHT: 20214E8 A3H
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11.5 Exchange# ILin) s

11.5 Exchange s Il o)t

11.5.1 4wiF|a)&A

9 IEcentral BEERI @ T &M, 3REECould not resolve dependencies for project xxx
i EMavenZiE H T Libexec/conf/settings. xnl SCEF) mirror 653 :

<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 ZEHE, Q1R maven AR E 1 E G
BRI mirrorof BN ¢, HRAFTE RIS fEcentral & T#, SETEIIM.

11.5.2 HifTiAlA
Yarn-ClusteriZ ™ FaN{aIE3E ?

fEYarn-ClusterfsizU M2 L5, ESEM T :

SSPARK_HOME/bin/spark-submit --class com.vesoft.nebula.exchange.Exchange \
--master yarn-cluster \

--files application.conf \

--conf spark.driver.extraClassPath=./ \

--conf spark.executor.extraClassPath=./ \

nebula-exchange-2.0.0.jar \

-c application.conf

#R§Bmethod name xxx not found

— R AL B R, FRAMetallR%s. Graphflk%s. StorageRS5HIS IFLE.

$ENoSuchMethod. MethodNotFound$&i® (Exception in thread "main" java.lang.NoSuchMethodError )

Yo RZROR I NJAR T M ZERIRR AR M2 SRR, IERERIRS WA, SExchange P #HARAM T L, KBRS, L
A, ScalalfiAs, HivehiiAs,

Sparkliit

il

M

Exchange S AHive BB FEException in thread "main" org.apache.spark.sql.AnalysisException: Table or view not found

KA {Escexchange L5 WM AR RGNS -n, Kitableflldatabase 27 1EHI, fEspark-sqlHHHifTH AL B MexeciEf], ilFexeclBAMIE
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) .

BJE EHT 202148 H3H
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12. Nebula Importer

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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https://github.com/vesoft-inc/nebula
https://github.com/vesoft-inc/nebula-importer/blob/release-v2.0.0-ga/docs/golang-install.md

12.1.5 FLESCAFBi

$ ./nebula-importer --config <yaml_config_file_path>

B ¢ yamlfgiE S BEIATE S WL E S,

ERMEREST

ANSRARSS e BRI, BB EREIDE N ML 2 _E R IRAD AT S AP femid T ol b A& 20 RIAARSS 2 _ B RIn], $ROEDERANT
1. FbE
§ 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

i Docker ] LIRNKEAHZ2EGOIBE S I, HE A HNebula Importerfyi(§, FHIFA A B S FMCSVEUE S EI A dah, MauT :

H

$ 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,

BEH DR R S AR A A X BR E,  ISRCE BRI F Docker M HYEK 3o

12.1.5 BR& X147 B

Nebula Importerifi3d nebula-importer/examples/v2/example.yaml BCiE S RFGRFF S A KSR, Nebula GraphfiRE#ERESE. H R LISE R
BUiB SO @ BFSKALE /A 2K E, T SCF 0 BN AR E SR 7B,

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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https://hub.docker.com/r/vesoft/nebula-importer

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

AR 202146 H8H
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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,
+:

BEWA © BRT :LABEL Bl SMIFTE B A LUAZAT AR, RIE AR RIICSVXHE, F P Al R iE % EheadersKiE TR Z5,
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
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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:

- 423/443 - 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,

AR 2021450 14H
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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 20214E5H13H
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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

HIWriter #7741k

¢ Reader

fRfk—Spark SQLEZM, FF AT Z#E 4t BN ebula GraphBEIEdE, AR —1 melEdge typefVEUE, HRFFRIEILERHLE

i SparkfyDataFrame,

e Writer
fefit— 1 Spark SQL#Z, Fl/ AT LU A% O w2 R DataFramef& SN Az 2 45 aiit & 5. A Nebula 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 RETREEE,

* 54 Nebula Algorithm3#{7Ei+5,

13.2 5%
Nebula Spark Connector 2.1.0fAWFEATT
o RALZPMERAICE D, AN IR, R, TR,
o PR REHRECED, NG ARARN R EN NS HID, R ID, HEYRIDEE .
* Reader>ZH§ LR P BRI 42 )@ MEIRIY,
* Readersc##f¥Nebula Graph%{#& 5K GraphxfyVertexRDDMIEdgeRDD, %#§JELongZ 1D,
* Nebula Spark Connector 2.04i— T SparkSQLIY# EX(EE, %i—RADataSourceV2jitfTNebula Graph#dEl i,

* SFF insert #l update RS ARE, insert BINATHA () #UE, update B E EH CFIERIEIE,

13.3 3REXNebula Spark Connector

13.3.1 {RiFFTE

1. 5EF& G nebula-spark-utils o

$ git clone -b 2.1.0 https://github.com/vesoft-inc/nebula-spark-utils.git

2. 3t A H3% nebula-spark-connector

$ cd nebula-spark-utils/nebula-spark-connector

3. GIFTE,

$ mvn clean package -Dmaven.test.skip=true -Dgpg.skip -Dmaven.javadoc.skip=true
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https://github.com/vesoft-inc/nebula-spark-utils/blob/v2.1/nebula-spark-connector/README_CN.md

13.3.2 MaveniZfE (2 fE N

YRIESEAE, 1F B R nebula-spark-connector/target T ZE MBS nebula-spark-connector-2.1.0-SHANPSHOT. jar o

13.3.2 MaveniZiZ2 B ET &

T EBE

13.4 ERAAE
f#ifiNebula Spark Connectorisz5 Nebula Graph#EZER, HFEEgE LT AR A] S,

# MNebula GraphiZER B3R,
spark.read.nebula() . LoadVerticesToDF()
spark.read.nebula() . LoadEdgesToDF ()

# JdataframeIBIEN =ANIAE ANebula Graph,
dataframe.write.nebula().writeVertices()
dataframe.write.nebula().writeEdges()

nebula() fEIHDMECIESEL, OGN BN T AL,

13.4.1 MNebula GraphizEX#iiE

val config = NebulaConnectionConfig
.bui lder ()
.withMetaAddress("127.0.0.1:9559")
.withConenctionRetry(2)
.withExecuteRetry(2)
.withTimeout(6000)
.build()

val nebulaReadVertexConfig: ReadNebulaConfig = ReadNebulaConfig
.bui lder ()
.withSpace("test")
.withLabel("person")
.withNoColumn(false)
.withReturnCols(List("birthday"))
.withLimit(10)
.withPartitionNum(10)
-build()
val vertex = spark.read.nebula(config, nebulaReadVertexConfig).loadVerticesToDF()

val nebulaReadEdgeConfig: ReadNebulaConfig = ReadNebulaConfig
.bui lder()
.withSpace("test")
.withLabel("knows")
.withNoColumn(false)
.withReturnCols(List("degree"))
withLimit(10)
.withPartitionNum(10)
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https://repo1.maven.org/maven2/com/vesoft/nebula-spark-connector/

13.4.2 [MNebula Graph5. A #dfE

-build()
val edge = spark.read.nebula(config, nebulaReadEdgeConfig).loadEdgesToDF()

* NebulaConnectionConfig 2i%#Nebula GraphfECiE, WA T,

£ JER LI L)
withMetaAddress =2 FiEMetalRg5muttitl, 2 Mt YESGES () BRAF, #8308 ipl:portl,ip2:port2,... . B2HX

BHEATZENCE withGraphAddress o

withConnectionRetry & Nebula Java Clienti#{#Nebula GraphfYE XA, ERIMEN 1.
withExecuteRetry & Nebula Java Clientfif7 & 1IEMVEIRE. BIMEN 1.
withTimeout % Nebula Java Clienti# R (2 I H, ERIMED 6000, AL D ZF) (ms) o

* ReadNebulaConfig 23EHXNebula Graph#{EWECE, WA,

S8 B B

withSpace 2 Nebula Graph & ZE/a] 4/,

withLabel 2 Nebula GraphEZ¢H] NI TagslEdge type i,

withNoCoLumn 3 AR, BIMEN false, FORBEAURYE, BUEN true I, FoRFBEURME, UL
withReturnCols L LR,

withReturnCols 3 B 8 B EY s sl Y R 4. K& U List(propertyl,property2,...) , BRIME N List(), FoRiE
HRAER I

withLimit = BiiENebula Java Storage Client— X MARSS S IZEHIEBART TR, BRIAME 1000,

withPartitionhum 4 FLiE 2 Nebula Graph##Eiy Sparkiy 7y X5, BRIMEN100, (A AL RE A AN ESd 22 A

W45y kg (partition num) o

13.4.2 [ENebula GraphBE A $1E

val config = NebulaConnectionConfig
.bui lder()
.withMetaAddress("127.0.0.1:9559")
.withGraphAddress("127.0.0.1:9669")
.withConenctionRetry(2)
-build()

val nebulaWriteVertexConfig: WriteNebulaVertexConfig = WriteNebulaVertexConfig
.bui lder()
.withSpace("test")
.withTag("person")
.withVidField("id")
.withVidPolicy("hash")
.withVidAsProp(true)
.withUser("root")
.withPasswd("nebula")
.withBatch(1000)
-build()
df.write.nebula(config, nebulaliriteVertexConfig).writeVertices()

val nebulaWriteEdgeConfig: WriteNebulaEdgeConfig = WriteNebulaEdgeConfig
.bui lder()
.withSpace("test")
.withEdge("friend")
.withSrcIdField("src")
.withSrcPolicy(null)
.withDstIdField("dst")
.withDstPolicy(null)
.withRankField("degree")
.withSrcAsProperty(true)
.withDstAsProperty(true)
.withRankAsProperty(true)
.withUser("root")
.withPasswd("nebula")
.withBatch(1000)
_build()
df.write.nebula(config, nebulalWriteEdgeConfig).writeEdges()

BAING AN insert , ATLUEST withiiriteMode ALE SN update :
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val config = NebulaConnectionConfig
.builder()
.withMetaAddress("127.0.0.1:9559")
.withGraphAddress("127.0.0.1:9669")
-build()

L

nebulaliriteVertexConfig = WriteNebulaVertexConfig

.builder()

.withSpace("test")
.withTag("person")
.withVidField("id")
.withVidAsProp(true)
.withBatch(1000)

.withWriteMode (WriteMode.UPDATE)
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13.4.2 [MNebula Graph5. A #dfE

-build()
df.write.nebula(config, nebulaliriteVertexConfig).writeVertices()

* NebulaConnectionConfig 2i%#Nebula GraphfECiE, WA T,

£ JER LI Bl
withMetaAddress i3 e MetalRg5 Mttt 2 MHEHSESGES () BRIF, #8300 ipl:portl,ip2:port2,...
withGraphAddress 2 GraphflRg5rystust, ZMHEAYESOES () FRFF, #2009 ipliportl,ip2:port2,... o

7

withConnectionRetry Nebula Java Clienti##%Nebula GraphfyEIR e, FRIMEN 1,

* WriteNebulaVertexConfig 25 A sVELE, THEAAIT,

S8 B B

withSpace 2 Nebula Graph[&ZE[[ £ F5,

withTag P BN HE R Tag ¥ 75,

withvidField 7 DataFrameH{f:y siIDHYS 1,

withVidPolicy 7w B ASIDIY, SRS, Nebula Graph 2.0{UK#FHASH, BRIATHBLET,

withVidAsProp 7 DataFrameH {f A IDIVSIZ B MIE BT A, BIMED false . ALRMCEN true, TEHALR
TagF BRI Vidrield R E M.

withUser % Nebula Graphfi 4. FHAIFES50IE, ERECE M4/,

wi thPasswd = Nebula GraphH P 4% B,

withBatch P —REANHIBHEATE. BRIMEDY 1000 .

withir i teMode S BB, ANEER insert Al update o ERIAN insert o
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13.4.2 [MNebula Graph5. A #dfE

. WriteNebulaEdgeConfig 2B AHMELE, WRAMIT,

B T B
withSpace 2 Nebula Graph&|ZE [R5,

withEdge 2 G ANFRE R IVEdge type i,

withSrcIdField 2 DataFrame i {FEan 151,

withSrcPolicy i BOERA S, SRAIES S, Nebula Graph 2.0fUXHFHASH, BRI,

withDstIdField Pl DataFrameH {2 H I sHI1,

withDstPolicy i EAHPN, SRARWS B4, Nebula Graph 2.0{UXFFHASH, BRIAEIL,

withRankField Ei DataFrame " yrankiy3l, ZRIARE Arank,

withSrcAsProperty = DataFrame M EJyiaa miivgl 2 St ENEET A, BRIMED false o AIRECEDY true, 15
{REdge typeH] srcIdField FHFEME S

withDstAsProperty & DataFrame £ HSRYFZ G HIENEEE A, BRIMEN false o ANSRECEN true, 5
fREdge typeHHHl pstidField HHFIIE 5o

withRankAsProperty % DataFrame  {E ArankiVF 2 B WAERBIET A, BRIMER false o WIRELER true, THHHLRE
Edge type I RankField AHFIIJE S o

withUser = Nebula Graphfi %, HARIFESHIGIE, TFRECE M A,

wi thPasswd = Nebula Graph /4%t 265,

withBatch i —REARIEHATR BRIAME 1000 .

withiriteMode % B, FIEAE insert Fl update o ERIADY insert o

IR EH: 202148 H4H
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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,
* 7£[A—""Nebula GraphfEHN A E 245 2 [T R,

* Nebula Graph 5 H At a15.2 [T AR,

HJE T 20214E5H 13 H
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15. Nebula Algorithm

15. Nebula Algorithm

Nebula Algorithm  (f&#fAlgorithm) J2—#EF GraphX#ySparkm FEF, Eid$E3 Spark(T:55 A i e MV E % T 24 Nebula Graph
BAmZEAR BRI TR, AT LLEs g e SO FILb T SR E X DataFrame A TR 5,

15.1 BitRSRY
EEH Algorithm Z i, HPFEMALITEER :

* Nebula Graph k% ELHEIFED, HEAEE, B%ENebula GraphZeEilE,

/" Note
FA PR LU#E I Docker Composem{RPM /5 #8353 Nebula Graph iR%5. UWIHRAIFF44# ] Nebula Graph, &i¥{#ff] Docker Compose
& Nebula Graph, ¥41{5/8%% (/] Docker Compose % Nebula Graph,

* Spark iRAEN 2.4.x

o (ANE) AR R EAEGithubH bR BiiYAlgorithm, JFETHIFITE, AL %3 Maven,

15.2 {EE AR
SIDINEARAANEERL, BIAIDA]LUZBINTIRY o3 & String 2 BEIE AR B %8,

XTI R String 28 RHE, HEAAEMR A RERE OR YT, AT DU SparkSQLAY dense_rank BB TEREY, R StringZ&/ M Long ey,

15.3 ZRFEE

Nebula Algorithm SR EIHHEREAT,
Wikt BEW RLHI% 57
PageRank TS WD, T R
Louvain PRI FEFHEST, RIS
KCore K#% HECORBL, S
LabelPropagation PREEAE R VSR, TEHERE, AR
ConnectedComponent I 0 ORI, R
StronglyConnectedComponent BRI 5> B FERRIL
ShortestPath IR FEEERLRI, PRI
TriangleCount =ATEIHEL e api
BetweennessCentrality B KT RENE, TR TR
DegreeStatic FEGELE P 45K 3 Hr
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https://github.com/vesoft-inc/nebula-spark-utils/tree/master/nebula-algorithm
https://spark.apache.org/graphx/
https://maven.apache.org/download.cgi

15.4 SEMT5TE

15.4 LM AE
Nebula Algorithm S E HHEATRARANT

1. fIfiNebula Spark Connector\Nebula Graph#ifi 2 FR 1B & %dE h DataFrame,
2. ffDataFrame# it GraphX &,
3. A GraphX#2 i EHE (FlflPageRank) ¥ BITLKEINETE (BlAlLouvaintt X &ZH) .

VRN SKILT 15T BAS WAH 5% Scala st

15.5 FREXNebula Algorithm

15.5.1 {RiFFTE

1. FEP& {2 ZE nebula-spark-utils o

$ git clone -b v2.0.0 https://github.com/vesoft-inc/nebula-spark-utils.git

2. 3 A H % nebula-algorithm

$ cd nebula-spark-utils/nebula-algorithm

3. PRIFET o

§ mvn clean package -Dgpg.skip -Dmaven.javadoc.skip=true -Dmaven.test.skip=true

YRIESEAE, TEHE R nebula-algorithm/target T2EMKZEEISIAF nebula-algorithm-2.0.0. jar o

15.5.2 Maveniti2 € E T &

T#ESE

15.6 fERAE
15.6.1 EAEEED (#E)

Lib FEFFHR AL T 100 E FHIEIHRRE, B P wTLGE S gt 8 A I =X F AL,
1. 75324 pom.xml HHES NS

<dependency>
<groupId>com.vesoft</groupId>
<artifactId>nebula-algorithm</artifactId>
<version>2.0.0</version>

</dependency>

2. e AR (MPageRankAfil) o B2 HEBIES WG,

/" Note

PTEEDataFrameBHASE —FIJEEAh, B SR HNA, H=5120MNE (JENebula GraphHfyrank) .

val prConfig = new PRConfig(5, 1.0)
val louvainResult = PageRankAlgo.apply(spark, data, prConfig, false)
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15.6.2 EEIERHET

15.6.2 EfERE AT

/" Note

EAEEAFIEIE A —ERNRIRE, BIA17FEINebula Graphlhy, ¥ /%9122 R QIR EE 1Y 8 M 2 PR R RS TR I S AR AR — 3, AR
FHRITREEN, MRS —MTTik,

-437/443 - 2021 Vesoft Inc.



15.6.2 EEIERHET

1. BB

# SparkiH X EeE
spark: {
app: {
name: LPA
# Sparkp HEE
partitionNum:100
}
master: local

}

data: {

# BUBIR, BIi%fEAnebula. csv. json,

source: nebula

# BIEEE, ENTENSEREANEBR, AI%EE nebula. csv. jsone
sink: nebula

# BERTRENE,

hasWeight: false

}

# Nebula GraphtEXECE

nebula: {

# #iEIR. Nebula GraphfEAEITHHIIEIREY, nebula.readIEZEF £ Ko
read: {

# PiENetafRSHIIPHIALANIG O, S VHIULASRSGES () 8. #&x0: "ipl:portl,ip2:port2",
# fERdocker-composeZBE, tmOFEIEE docker-composeBRETEIANZBEIIHO
# AILLA docker-compose ps' &E
metaAddress: "192.168.*.10:9559"
# Nebula GraphElZeia|& 7R
space: basketballplayer
# Nebula GraphiiZt8!, 2/ labelsBy, 2 NANEIENEGH.
labels: ["serve"]
# Nebula GraphS MAREMBMRTS, REIERHEAEANNET, EMRABAEE IR,
weightCols: ["start_year"]
}

# BURERE, BEtEEREERINebula GraphBd, nebula.writefIECEF 4+
write:{
# GraphRRSZHVIPHIMEAIGC, S MUARSGES (,) 9. 83 "ipl:portl,ip2:port2",
# f#EMdocker-composefE, wOFEIEE docker -composeBRETRI A EREY IR
# BILAA docker-compose ps'&E&
graphAddress: "192.168.*.11:9669"
# PrNetafRSHIPHIMEAIG D, S MUARSGES (,) 9. #830: "ipl:portl,ip2:port2",
# f#EMdocker-compose#BE, wOFEIEE docker -composeBRETRIAERAY R
# BILAA docker-compose ps'&E&
metaAddress: "192.168.%.12:9559"
user:root
pswd:nebula
# ERXEEESZAREEBTZE R RITE
# Nebula GraphBElZEja]4
space:nb
Nebula GraphtF&ERF5, EIHHLERREAZNE. mEPNEELIFEENT
PageRank : pagerank
Louvain : louvain
ConnectedComponent : cc
StronglyConnectedComponent : scc
LabelPropagation : Lpa
ShortestPath : shortestpath
DegreeStatic : degree. inDegree. outDegree
KCore : kcore
TriangleCount : tranglecpunt
BetweennessCentrality : betweennedss
tag:pagerank

o H I I I I I

}
}

local: {
# BUER. BETEMVEUER N csvX k) sons BT, Local.read AR EF £
read: {
filePath: "hdfs://127.0.0.1:9000/edge/work_for.csv"
# IMRCSVXMRERK, EA[ 0, cl, 2, ..., n]RFERX, BRAHER]sonXHH, BERFERARLGIEH.
# RRIARIDIIHITR K,
srcld:"_c0"
# BHRIDFIMIR K.
dstId:"_c1"
# IEFIMRK
weight: "_c2"
# cSVXHEREBERX
header: false
# cSVXHFRID IR
delimiter:","

}

# BIBEE, EIEEREED csvXFatextX BT, Llocal.writeIEREF £ 5o
write:{
resultPath: /tmp/
}
}

algorithm: {
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15.6.2 EEIERHET

# BEHITHVEDE, BIEES : pagerank. louvain, connectedcomponent.
# labelpropagation. shortestpaths. degreestatic. kcore.

# stronglyconnectedcomponent. trianglecount. betweenness
executeAlgo: pagerank

# PageRankB#

pagerank: {
maxIter: 10
resetProb: 0.15 # ERIAF90.15
}
# LouvainB#
louvain: {
maxIter: 20
internallter: 10
tol: 0.5
}

# ConnectedComponent/StrongLyConnectedComponentB#1
connectedcomponent: {

maxIter: 20
}

# LabelPropagationS#{
Llabelpropagation: {
maxIter: 20

}

# ShortestPathZ#
shortestpaths: {

# several vertices to compute the shortest path to all vertices.
landmarks: "1"

}

# DegreeStaticB#
degreestatic: {}

# KCoreB#

keore: {
maxIter:10
degree:1

}

# TriangleCount5%
trianglecount:{}

# BetweennessCentralityS#k
betweenness: {

maxIter:5

}

2. fRE T RATSS,
S{SPARK_HOME}/bin/spark-submit --master <mode> --class com.vesoft.nebula.algorithm.Main <nebula-algorithm-2.0.0.jar_path> -p <application.conf_path>

N/

S{SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.algorithm.Main /root/nebula-spark-utils/nebula-algorithm/target/nebula-algorithm-2.0.0.jar -p /root/nebula-spark-
utils/nebula-algorithm/src/main/resources/application.conf

I T 20214E6 H29H
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16. $t XTIk

16. #X 5Tk

16.1 0{RI SRERCAS A S

16.1.1 FFeA~Z Al

githubi L X2 3Z|a)7R

MG IR H ST AT ARS SRy, (B2 EEAE github st X RS —ANRE,  FIRRELRFIN IS,

FERBE AL (CLA)
42 CLA?
ZBWIEERR | vesoft inc. Contributor License Agreement
¥ Sign in with GitHub to agree% B,

WIRA LA, 5% EIRIFZE infoevesoft.com o

16.1.2 Step 1 : @I GitHub fork & £
Nebula GraphMBHRZ &%, Llnebula-grapht/F i :

1. JJifElhttps://github.com/vesoft-inc/nebula-graph,
2. {645 B R Fork , SRJG R4, BlRTforkfinebula-graph &/,

16.1.3 Step 2 : FF0 S refEE| A

LOENAMT AR %,

# 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 GraphfYpre-commit hookiZ#%Z| .git H%,
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16.1.4 Step 3 : %

hookfffi & commit, TS, M. STRYAE RS,

cd Sworking_dir/nebula-graph/.git/hooks
ln -s Sworking_dir/nebula-graph/. linters/cpp/hooks/pre-commit.sh .

pre-commit hookH RHERTRELIEIEH LT, FF RAFHHIT,

cd Sworking_dir/nebula-graph/.git/hooks
chmod +x pre-commit

16.1.4 Step3 : P

1. A 732,

cd Sworking_dir/nebula

git fetch upstream

git checkout master

git rebase upstream/master

2. NEDZOIEFYHR D

git checkout -b myfeature

/" Note

HT—/PREF A EZ N commit, TE&HFEmasterASHHFE (squash) , EIHIRZVEI O — MNI D SORITES, &I, XML
WeEF, RILAILUEA Eikrebasefi i Atimaster G upstream@#F, 144, AREFFcommitiEscE master, AP AL FEEFmaster ) X i H
hard reset, 41 :

git fetch upstream

git checkout master

git reset --hard upstream/master
git push --force origin master

16.1.5Step 4 : FFk
RIBRE

Nebula Graph® cpplint REARIIDEF 5 GoogleI I XSGR, A A ESE S RADZ BT To

BT ER

THNHTIIRESBuglE & A #oTilisl,

H2 B R Rl
IS W E A5 Y % Nebula Graph,
/7 Note

TEH{R 1% -DENABLE_TESTING = ON J& FH ko2 BTt

iBITFRE BTl
7E nebula #R HSRHAUTHI T A4y

cd nebula/build
ctest -j$(nproc)
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16.1.6 Step 5 : {FFOXEH

# YahFmyfeaturesy Zht,
git fetch upstream
git rebase upstream/master

TEHATHRE HPREFH BN 302 5, AP REEHhead /34

16.1.7 Step 6 : Commit
TREARBG T
git commit -a

F PRI LA R 64 - -amend BE TSR 2 RTHI A,

16.1.8 Step 7 : Push
TR AL e AN, RTLUREAR 6 R Q1 A 79 S push 2 GitHub MY 2 (o,

git push origin myfeature

16.1.9 Step 8 : Bl&pull request

1. Villfork & 2 https://github.com/Suser/nebula-graph CEHaLALIY 44 Suser ).
2. Bk myfeature 773255 HYFLHL Compare & pull request o

16.1.10 Step 9 : AFIEE

16.1.6 Step 5 : {5 K [FL

pull requestfIf5, EOREMAGE, HENRIFEITHIERAAET L,  DURG ORI L 17 if 2R o MR R E At BT b afs,

IRfEHEH: 20214E5H14H
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