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1. Wi NebulaGraph 3.6.0 30

1. ¥ NebulaGraph 3.6.0 34

e
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1.5 BT RIER

FIRESEREENGR, FIMMASHIT. EEH1E,
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nGQL 5 openCypher Bz nGQL HHTIRA S 7 L ARAHIFR A 1o

!erpriseon ly

R KARA A AR E o

L5 BUCUE P RYEE IR

NebulaGraph X141 Markdown IEEHRS. & & XAEREA LM HEERREI IR 3B RN

BREE#: November 24,2023
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2. @I

2.1 ff/47& NebulaGraph

NebulaGraph =R, BN, Y BNREEMERE, EBEAHESHTZIRNKAZFANBAMELES, FRRUEVEER.

7 N\ B\

NebulaGraph Algorith

NebulaGraph Connector apl

Importer||Exchange

(@ NebulaGraph ) sithub.com/vesoft-inc/nebula

2.1.1 f 42 EEEEE

NebulaGraph Explorer OO
Cloud Service P aph Analytics Spark’ -G @ o
aws .neodj
ClrA2Ys K DAG Control Flink % katka EAS §f.
N W 7z
& o ( hli@ i \| Java C++ Python ][ NebulaGraph
9 _ Studio | HTTP N ]& Console
pl —————————Clients & API
e | sosat |
TEIEN. =
] E S5 i S '
2 o X ns Dashboard Meta g Elasticsearch
g 8- 2 é NebulaGraph Storage @ m @)
U =, g ~) NebulaGraph Core NebulaGraph

Backup & Restore

~——

NGTP (Chaos & Benchmark)

NebulaGraph

Enterprise

EHEER T IFEEANELMEH MNP RRESHEIER, SaURERHNBESREFENR (Vertex) iz (Edge) , EAILIKREM

(Property) HimNEI=A0ia k.
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2.1.2 NebulaGraph {5

name: Joe
company: Awesome Corps

Use
env: production

Graph

Read
rating: 4.5

Documentation
database

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

EHEFESSFEAS M TR HIEIERE, R LI FREMENEYMRENERER, GRXARMEEXFNEERASIRINE A ZERX
7, ARXABMEERIRMNTIS, MEFNERENEEEFHEETHMIEEREMERD, XESHIEEERNE,

NebulaGraph {FA— T HENEHIERE, AIUKFENXRFBIARALENEEBAMZ I,

2.1.2 NebulaGraph {5

BARI
NebulaGraph 27 Apache 2.0 FHR TFTH AN, HERHEZHA, MEEEFAAR. #EHMER. Re2ER. BEIREM, #E5% NebulaGraph 9
BT LDE, WBiAE NebulaGraph GitHub =B85 REHE.

rTERE

ETEHRENRMEER C++ 851 NebulaGraph, TIURMZMRER. REEIBED, NebulaGraph EEIMIERS AR T SHAIERE, B
FIUEE A, NebulaGraph B, FIHEESMW NebulaGraph benchmarking T,

59 e
NebulaGraph 5% F shared-nothing 224, ZFERMELLEIEERSHER T BE.

GITER

NebulaGraph $2{# Java. Python. C++#1Go HERITHRIZIBESHNEF K, BEEPHNEFEF. #EESN NebulaGraph clients,
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https://github.com/vesoft-inc/nebula
https://discuss.nebula-graph.com.cn/t/topic/11727

2.1.3 @M

R EA k]
NebulaGraph Szi3 ™ &/ tifali=HIF0 LDAP (Lightweight Directory Access Protocol) Z4MIBINIEARSS, REMEMIRSIHIER SN, WEESM
EREHEA

NebulaGraph FFR T #REEHMRE TR, Fli . N %, EZTHAMUESR

o

Itt5h, NebulaGraph if&#&S Spark. Flink, HBase F=mBEHIEEN, XN FAEMRLSHBIRN, AKERTBENESE .

3% openCypher ZifjiE &

NebulaGraph &ifiESE, &#f9nGQL, B—MAERRMR. E533S openCypher WXAETIGES, 5 TIERNER, FHEEESN °

A ARAE S, 35

NEFRREEERSNEE, FE » NebulaGraph 2—NEM SSD &itHY™=m, HLLFETF HDD + AREFN™Mm, EESEAFRFKAE
%, BERZMIIRE T,

RIGEREE

FIF RTLUZAAMITE NebulaGraph FREZI #IEIEEY, T REIRERFIRRNX AKX, MARTUAHEM. ERNMEEL. FBEESR 0
XG0

Bifl. EE. RAR. RF. 360 FRHLELMIEMER NebulaGraph . FEIFSR °

213 EMYH

NebulaGraph AT F&HEFERL SR, ATORIREELETXRIIEENRE, UNEREREE, BINER NebulaGraph o

SRR
SIS AFAARARNLHEE, TRUEBENSHETN, HTRENVETAMSSNREXE, MRS EREE, 25
%87 NebulaGraph, BILURZSHAIHVERE KSR E S R VEIRTT A

SRR

NebulaGraph BEBS BT RAIR TR E = EMNKIMES, HEHEREXS. R ~miRS.

SR
ESAES AT LU N ALRERE, 72647E NebulaGraph B, FIEISAYE = A4 R0IR1 SR LUBIT 55 BT E R AR EOIE SURIT SR TRRAT H B3RS, SAEM
HRENE PRI IR R, RHAIRAA.

A%

AFF%RIEBR2MAMESIE, NebulaGraph T IEMMESMHZ ATMMBZAFFERNARMEEE, HESEHANBERT, REENT R
EMTERIEN.

2.1.4 14

FB P th AT LB AT T B 4 RESE.

(0143 39%)
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https://nebula-graph.com.cn/
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2.1.5 FEH

2.1.5 T

BERE T EESERERL.

2.1.6 M RBERE

+ BAWL
+ XHEER
- BEER
+ BiR

+ GitHub

RIGEH: November 24,2023
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https://discuss.nebula-graph.com.cn/t/topic/6420
https://www.vesoft.com/cn/
https://docs.nebula-graph.com.cn/master/
https://nebula-graph.com.cn/posts/
https://discuss.nebula-graph.com.cn/
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2.2 B

2.2 HUE A

X148 NebulaGraph BISIEIREL, #HIEEAE — AR IR R TN TR XEXHREL,

2.2.1 FdEpny
NebulaGraph #UIBIREFEA 6 FEARIEIBRE :

- E=ia (Space)

E=EATFREFERNSET BIEE. FEEZENMIEZEERBN, FILUEERRNEFMEEIAR. NR. 2FF.

-+ = (Vertex)

FRARRERENR, HR0TF:
c REASIRRF (vid) FRRE. v ER—EZEFRE—, VID 2—1 int64, 3HE fixed_string(N).
- |mE LA 0 BIZA Tag.

g.npatibility

NebulaGraph 2.x RIAThHERAFHSHSAETEED—1 Tag.

- 15 (Edge)
DNRAREESN, RIMNRZENRRSTA, FR0F:
- MR ZER B Z %,
- BREAEN, FEELAIL.
+ PUIT4E <i2 VID. Edge type. WHERFME (rank). K& VID> AFME—IRIR—%KiN, B&HE EID.
- —&iNBB{XE— Edge type.
- —£BBRNE—1 Rank, £ENint64, BRIAEN 0.

£x
Rank ATLUASRIR S Edge type, 2. BEYSEMERNL, ZETEEAM &S

IEENAT A B 1TEVS 2 E00Y Rank (B HIFE B HHE,
AZHFE next (), pre(), head(), tail(), max(), min(), lessThan(), moreThan() ZFERIETNRE, HARREEE BIERSIMNEFRISHEFETIR.

- 11% (Tag)
Tag H—ABLHE X HIB ML,

- 5258 (Edge type)
Edge type H—AELTIE X MBI Ao

- B (Property)
BHERIEUREX (Key-value pair) FERTRTHES.
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2.2.2 ArEEE

e

Tag #l Edge type B9EA, XMFXRRBEEEF ‘=K M DGR HREW,

2.2.2 HHEHE
NebulaGraph EFIBMEMERE, SSFNMRNE, RENSEHAN, SFBETNERE,

TRABIKEH REIBENSERG, SERMHEENS (player. team) FFEFHIEEFNA (serve. follow) .

it 2L BEE URXR) BieA
Tag player name (string) RTIKR.
age (int)
Tag team name (string) RIKPAo
Edge type serve start_year (int) RRIKRRYT A,
end_year (int) ZAT BB RABKBABR REER, A meMEKREIEKRA.
Edge type follow degree (int) RRKRAT A

BATARA D IRGBRRIER, HREM—PIERRRIS— K.

e

NebulaGraph F&BXMA, RZFFERAL,

;pv.npatibility

BT NebulaGraph 3.6.0 BY#iEEEL, AFEFE"REN", RIEENN, BRARETRIE “—FOMMMAERMAR" BFEM. H0INSERT
VERTEX. DELETEVERTEX. INSERTEDGE. DELETE EDGE,

32 #F openCypher F1f9 MERGE &4,

RIEE#: November 24,2023
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2.3 12
Bt — M FEEENHSERE, BRERE-TBRITRNILFET, XEDERE—RTINR,
=

BIZMEBSR=M: walk. trail. patho RFERFHNFMHA, BFESRLEZET,

XA TERFIHITERNER.

0—0—0
N\
O—

walk ZREUMIERIZ AR RS TIRAIAFFIAM, BHIRMURIUES,

2.3.1 walk

EERGIE, BF C. D EMET—1IF, FAZzBEEEERNERE, BHI90A->B->C->D->E . A->B->C->D->E->C. A->B->C->D->E->C->D o

2.3 BF

e

60 IBEIRARIE walk BRI,

2.3.2 trall
trai | REHRRABERIGAFTIEM,. BRENIELAIUEE, BFAUEE, MEHECHNFENBRERLERME trailo

EETMIE, ATOFIUEE, FUNZESSERMEKE, RKBEMS FUAEM: A->B->C->D->E->C,

e

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

7E trail 28U, & cycle M circuit MAHFFRVERIERE, U TENFIXAMS AR ZXREHTNE,
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https://en.wikipedia.org/wiki/Path_(graph_theory)#Walk,_trail,_path
https://docs-cdn.nebula-graph.com.cn/figures/path1.png
https://docs-cdn.nebula-graph.com.cn/figures/path1.png

2.3.3 path

o e Ve

-+ cycle

cycle BHHEM trail FEMNRE, BHNLFAIUEE, ERNEREE, HARGEMRES, FHTHES, FKEBREZHA=FUAHN

I A->B-
>C->A 3§ C->D->E->C.

- circuit

circuit B2EHEFR trail HEMKR, BHAFATUES, RESNKEESI, AEECHMSES. EIRFIES, SKEEN: A->8->C-
>D->E->C->A o

2.3.3 path

path KRNI IZ B RAVAFTIM. BHEY SR UES,

EERFIE, BFSMLBATUEE, FINZEGESHERNMEE, RKEEHA4ZBEMR: A->B->C->D->E,
2.3.4 fii#i

PR ANIESR 7 R R AR R,

Path (0343 09 #)

RIGEH: November 24,2023
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https://docs-cdn.nebula-graph.com.cn/figures/Circuits1.png
https://docs-cdn.nebula-graph.com.cn/figures/Circuits1.png
https://www.bilibili.com/video/BV1Uf4y1t72L

2.4 5 VID

2.4 55 VID

F—rE=TES, —RBE=R D —4RIR, BDVID 5 Vertex ID,

2.4.1VID HIFFAL
« VID #3EER QA LI E K FRTER FIXED_STRING(<N>) 3§ INT64 o —MEIT[E] R BEEAE P —F VID 28,
- VID E— P EEERUAE—, EEAXMTFXRBEIEEPNER (R5+E—HN%R) . BEREEZERN VID BREBITXM,
-+ RVID WERARUARAF BITIEE, RATRHEHE ID & UUID,

- VID RS, SBIANRER— R fla0:

* VID EF—PEENE—ITS, fIIN—PANSHIES. Tag B FEAFMAERER, FIM EERN"F"ER" . TR Tag XAEREX T FHH
TRMEMN, fIM"BRS. Bk, ERE. B8/N\S"H"IS. Fk. RSHE. BHSEIE

- [ARHRVEMER VID H EABR Tag BIFS INSERT 3BA) (39T IF NOT EXISTS B40) , BB AR INSERT REZFLE NN,
- EBNRIEEEIER VID B2 NARE 1A A F TAG B BIFIZE INSERT IBA], I TAG A RUIRIERSRINE TAG B o

- VIDBEE®E (LSM-tree 5X) R3IHEFENED, FHILERERE VID BEERS.

2.4.2 VID fiff F#X
* NebulaGraph 1.x Rz VID 2889 InNTe4 , M 2.x FFEASZHF INT64 F0 FIXED_STRING(<N>) o 7E CREATE SPACE FEITE4K vid_type AJ LUIERE VID 288!,
- BILAMER id() BRiER, FEETGIAIZSBIVID,
+ BJLAFERS Lookup B WATCH 1B4A), RETEIEZRSIEHITAT VID,
- MEAE L, EIESET VID KB SAIBEMAERS, BI40DELETE xxx WHERE id(xxx) == "player100" , ZX#& GO FROM "playerl00” ZFiBM], BEIBIELEHK
VID, BB {TEHRIEMIMERERTE, 40 L0oKUP | GO FROM $-.ids FiB4), AELLATE LT —RNEFHERMMENIEZ (Looke ) UR—REFHE (|)
2.4.3VID HE AL
VID WA TERERAN AN, F—LEBANEN:
(&) BEIEH—ENTRAERBMREREA VID; BIEHIEIKET VID;
- BEEM—EMNEEASRER VID, BEHRKHTREERS
- i@id snowflake HEALERM VID, BHEHAKBTEMERS,

© WRMHNEROERFIK, BLEASHICROTREIBREIBER, TEIF FIXED_STRING(<N>) BI N IREMBR, XZRFABNENFELR, UMW
MEe. ILAYRIE BASE64, MD5, hash 4ei3NHHERI A HRE M.

* S1RA hash AER int64 VID: 7£H 10 ZMRBIBRT, K% hash MREMFERALZ 1/10, HHHRESHIENTRTLX.

2.4.4 ENFMEN VID 5 EEIERE
VID BSE AR ATE REX, B—BENTEES.

VID ATE g8, B—BIRBETEEN.

2.4.5 "B IR A" (start vid) S/

H$RZEIERT, NebulaGraph B9ZEIEIESG (MATCH. 60. LOOKUP) BIHITIHEI, MAMB@E T —EANIKEEIBEESAIVID (start vid) o
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2.4.5 "EIER A" (start vid) 54 R

EAL start vid REFEMHAR:

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

2. {5090 LOOKUP ON player WHERE player.name == "Tony Parker" T{Z& MATCH (v:player {name:"Tony Parker"}) , =i@iI/EM player.name FIZRS|RENMIE start

vid ;

BEE#: November 24,2023
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2.5 ARS52RF5)

2.5 JIRG5 4

2.5.1 NebulaGraph 284 5.5

NebulaGraph FR=FBREMAL: Graph fRSS. Meta fRSSH0 Storage RS, 2—MFiESITE O BN
SMRSHBETRITHZ

TERTT NebulaGraph A9 15244,

‘ >nGQAL \ ‘>Python\ ‘ >Java \

{-E

HHEEMIROHTE, AP R UERARE Z#HEIXHE— TS M EN EEE NebulaGraph &2,

)
f% metad2

R

Partition_1 Partition_1 Partition_2 Partition_1
Leader Follower Follower Follower
Partition_2 Partition_2
Follower Leader

Partition_3
Follower

Partition_3
Follower

Partition_5
Follower

Storaged1

Partition_3
Leader

Partition_5
Follower

Storaged?2

Partition_5
Leader

Storaged3
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https://docs-cdn.nebula-graph.com.cn/figures/nebula-graph-architecture_3.png

2.5.1 NebulaGraph Z8#4 5.

Meta 5%
£ NebulaGraph 224971, Meta fR$S52H nebula-metad #HIZRHERY, ARIBIBEIE, 30 Schema iRE. EHEENAFNRERES,

Meta BRSSEVIFANER, EER o

Graph f£5#1 Storage A5

NebulaGraph KRBT EEFMED B, Graph REAFVEITEIER, Storage REMRFMHEIE. ©ITHAENHIZIRME, Graph REEH
nebula-graphd #7252, Storage ARES2H nebula-storaged #i2RMH, HEEFMEOBEMNMKENT:

- ST E
DINEMMRIET Graph fRSSH Storage REMIREM, HET BNES.
- B

WNRIZMH Graph BRSHVARSS B E B LIS, HRIRSSFAIUBLE AR iRieitARSS, MAE Storage RSFHENEIEF2ER, RSMERE
BIR, EERMEIAR TR,

SRR EES DS
HEEESBREBIRSHRNAER, MARRELSHERREEHRIM,

- Bk
BTSRRI, Graph BESHALUEE S XENMHE3I% LRINETT, Storage RSB SHEMHH3IFREES,

Graph BRS3#0 Storage RS HVIFAIHEA, BEEN | o

REE#: November 24,2023
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2.5.2 Meta %%

2.5.2 Meta IR%%

XS TEE Meta ARSS BOZRAGFNTIRE,

Meta R 552214

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

I |

| |

: >nGQL >C++ 1

Meta !

1 Client I

I |

1

Leader
nebula_metadO

Meta

Client ]

Follower Follower
nebula_metadl nebula_metad?2

Storage
Service

Meta

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

Meta ARZ52H nebula-metad #iZRMERN, B A MIRIEIHSRELE nebula-metad #i2%=:

« MIRIFEES, PP EILITE NebulaGraph &£8HERE 1 N8 3 1 nebula-metad #72, MMREBLE 34D, AFPELUSTILHEE 1 ANEE, EH
HUEBEEARREAIMNEE Lo

« AFER, EITE NebulaGraph S£E#HERE 3 /> nebula-metad #12, FEXEHEDEERRNINEE L UFIESTH,.
FiG nebula-metad #ZMA 7 BT Raft hilpV&EEE, HA—MNEIERE leader, HMHZERZ follower,

leader EHZHREE LR, RE leader BEBIFF i HAA MR MRS, Ht follower fER{EH, 1R leader HINEPE, R7EFFEA follower A
A FEY leader,

e

leader 0 follower BB Raft HiRIF—E, Ft leader BPEFIELZEH leader FRSBEIBER—H. BEZXT Raft INAN Storage 5,

Meta IR 5527 5E

EHAPKS

Meta RSSHEFME T AANKSHNRESR, HEFAHEIWSRIEIERES Meta RS5, Meta RESHUEKSER, URIZKSEEHEMRAIIERN
PRo

¥ % NebulaGraph 9IS RIZEIREE, ESL S0,
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2.5.2 Meta %%

EHL
Meta FRS 1 RFREMBES FNUERER, HERIEDFHNAEHE,
PR 2SR

NebulaGraph X#FZ M E=TE, FREZEINMHESR2REN. Meta RSEFEFAIAETENTHIE CQFRBHE) , HREMENTE, flmg
InEMIFRE = 8l

EH SCHEMA {55
NebulaGraph 22LEEIERE, ©E/ Schema B1% Tag. Edge type. Tag B4 Edge type B1%.
Meta FREHEET Schema 58, RBIEH S Schema BRI, EEFIMBR, FHIZRENIMARZS.

¥% NebulaGraph 89 Schema 58, 581 o

S TTL 58

Meta fRS57F(#E TTL (Time To Live) EXER, AIMATREMIEEHEAH. HEIHG, =MH Storage IRSHITHIE, AFEIESR 1T,
HEAEL

Meta BRS5FREVFE EIRBIRIR A BRI BEIRR. HEBA. ZBFNMIBR.

RIEE#H: November 24,2023
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2.5.3 Graph fiR%s

Graph [REFEHRMEEINER, SEFMESIHER. REEM. ERPITIHRIUERBRITIHHIRTENASE, A EETXESENE
Graph BRS3,

Graph fRZ54444

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

EWBEREKIXE Graph fRS5/E, SHMTERERAE:

1. Parser: JREIBARBATIELR,
2.Validator: BXRFER,

3. Planner: HITIHRISMAEERIR,
4. Executor: HiTSIZEMEH,

Parser

Parser BIRIKENERE, &I Flex (AEDHITH) M Bison (BENNIR) EMBEEEEARING, BEQEIRIHSIEEN (AST) , EEER
MR SEBAFSIEEMUNIED,

f5I%0 G0 FROM "Tim" OVER Like WHERE properties(edge).likeness > 8.0 VIELD dst(edge) iBR%5#AY AST 40 o

GO

FROM OVER WHERE YIELD
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Validator

Validator #RIFE LAY AST FHITIBX R, TEEE:

- RETHIBER
RIEAPNTIIRE S BT ER.
ISOARKT OVER . WHERE A VIELD iBHIRY, £ZH Schema 134 Edge type. Tag HE BB, HEBAIKIBNREHENAEIEIEA Schema
FHRE—E,

- KB ETXEIRAER
RES I AN EERERFEIRE S ANBURSETER.

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

I

. IO
HHRANNWEREE, HRIEFORKBEBESIER.
B30 WHERE FRIERLERE bool « null TE emptyo

- BRI - ARNER
TEAFEE B, REFANRER * PR Schema &#H TR,
FIFNIE4A] GO FROM "Tim" OVER * YIELD dst(edge), properties(edge).likeness, dst(edge) , #X4& OVER FRIBSHEARIGFFEHY Edge type, W Edge type
BE like F serve , ZIBAISEFT /I 60 FROM "Tim" OVER Like,serve YIELD dst(edge), properties(edge).likeness, dst(edge) o
- BB
REEER () FiEm—Hit,
fI40¥E4) GO FROM "Tim" OVER Like VIELD dst(edge) AS ID | GO FROM $-.ID OVER serve VIELD dst(edge) , Validator IR §-.10 AEBEFAMIEEE

ZE N,

RBFERfE, Validator BIRIESEM—TEUIARIINIT, BEFRHTHRARITIHR, FHEEES src/planner Ko

Planner

WNRECE X nebula-graphd.conf A enable_optimizer B false , Planner IRRA ML Validator iEIRERAIRITITHR, TMRERER4 Executor
BT,

WNREZE S nebula-graphd.conf A enable_optimizer & true , Planner iER& %t Validator #IRAE B AIHITITRF TR b SO TEIFAR.
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Project Project

v v

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

Start Start

- (RLHE

N EEAMRAAHRITIH, I TREBB— NS, FIIRTIS Project fRH Filter . Filter k¥ GetNeighbor , FRZZIKFIMFTR Start,
FREFFIEHIT (HIEEIERIT) -

EXNEER, SITHRSENENEAZENHHEE, XETEEFEME—IEHERT. BFRITHIRZRERT, FLEHERPEDN key 1Y
value EE AT (FRT start TR, BAEHESFHEETZTRANAANLESD) . MEREXZICE nebula-graph MR

src/context/ExecutionContext.cpp =28

BIANPEZE RAIBZRFRS ResultMap , TEEEIL Filter XNTmBT, EXIZTIAM ResultMap["6N1"] FIEENEIE, ARISLERZMETE Resultiap["Filter2"]
i, ffORSEH, BEMTRNBNRLERET.

- gtz
Planner &R BRI NEZE RBO (rule-based optimization) , BIFAE XMFN, FAEXT Validator #IRERAIZRIAMITITRIFI TR . F1HY
At CBO (cost-based optimization) EFEF A, MURIBTFMEEEE nebula-graph BIBR src/optinizer/ Wo

RBO B2— 1 BEREMALHNRZIRE, BXFESMMUNES, HSBRITIHUNRTR (REIZ Project) 7R, —FFRATRFISRENTR, £
EhEEEE LA,

WMEEFT, RERFTR Filter B, RIVKHAITIRZ Getheighbor , PLECTRSTRE XHIMN, FAEHRE Filter BANE GetNeighbor H1, RGBTSR
Filter , 4ERITEE F— DM, 7EHRITENEL, HEF GetNeighbor YA Storage ARSSAIEOIIRE— 1 =AISBIARY, Storage RSB BIRKARE
SR IEE, XERTLURAME MERNEIES, ZNETRATIETH.,

Executor

Executor BIREEEERR (Scheduler) FMiTE8 (Executor) , BEIRERFEHITITL, ILRITHREHITIHIERMEZRITEF, MHFHR
FEMIT, BEIRTRER. WTEMT.
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Output: GN_1

Input: start 0 GetNeighborExecutor

B MITIHITRE——NE—MITEF, TRNANBRELCRITIHNEEHE, SIMEFRFEZIBATETNEHITITE, &EFI
BAERMAMMNBHEEFET, FAURRENTR start —SHHIT, RE-MEFHRHEESFARKEREELEF IR,

AL
NebulaGraph B9CHB R REE N T :

|--src

|--graph

--context //BESHAFIHATHI L TX
--executor //HUTHF
--ge //HDRMKERSR
--optimizer //fALFINY
--planner //#4TiHRI45H
--scheduler //iRESS
--service //XHNERSZERER
--session //RIEEE
--stats //iB{TIEIR
--util //EREAH
--validator //iB@RL
--visitor //visitor&kz

AR
AR LUES SRS AL T 2 NebulaGraph F9ZEf5 |,

* nMeetup + ti& | 24T Query Engine (33 430 #)

BRIGEH: November 24,2023
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NebulaGraph BWEEEE SN ERSD, — N2 Meta FBXMERE, R Meta RS, ERIXEENE.
B—NEEKHIBEXMTEE, MR Storage BRSS. HIETTE nebula-storaged #i2Hh, 231X/ T4 Storage BRSSHIZEMI&IT,
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- =ERE (B KVStore)
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© XFAEZFREHTERL Gl 55)
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Fi& nebula-storaged #i2195% 7 B F Raft hiX &, B NRSEMEIUNN=ZRE, K ERITRXR:

- Storage interface B
Storage BREMR LR, EXT—RIIFEMERXKE AP, APIIERKTEX—EHENEM—AET ) B KV IR(E, Fia:
* getNeighbors : E—HRARIHBHENL, REAURNEYE, HEXZFRALIE.
+ insert vertex/edge : MAN—RRHELREREM,
* getProps . REN—PMREE—FKINHEM,
[ERX—ZEMTFEE, £15 Storage IRSEM T EIENETF(E, TN Storage lRSIZ—1 KV FERS,

- Consensus [Z

Storage fRSZHIIER, KIT , RIEBR—HMENS A%,
« Store Engine &

Storage RENRIKE, B—MRENIRAHFMHESIZE, RUMIMEIER get . put. scan F1E, HERIFOFFHETE KStore.h F KVEngine.h X1, FA
FRILURE Y S35 R E HIF R AE KB A stz il

TR T RN Storage RSBV 151%,

Storage 5 A2

Client
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3 HE
] !
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NebulaGraph B BT &# KVStore, MAZEMITIE KVStore, REIIT:
- RESM4RE KVStore,
- BELENT M, TUSMITE T, XT38 Schema B NebulaGraph i, H+E THEINAIR Schema 58, 25X E,
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- ERFEEE (WAL , MO REBEBCH WAL
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EFENEERHIERSMZ, NebulaGraph 3§ =FILEE BFHEN key, EIERIANENLEEBFMHEE value P, LEESHBEARBILTIE.

- REEEFMERT

#8EE NebulaGraph 2.x kigds, 3.x MRABEFBE Tag WREERE, 8TMR%E T —1MTE TaglD FEFHEFE value B9 key,

v2.X

v3.x

FE
Type
PartID
VertexID
TagID

SerializedValue

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

(1le>$:e) (::’;‘:) SerializedValue

+

Type PartiD

(1 byte) | (3 bytes)

AR
key 8, KEHN1FT,
BIBRPFHRS. KERN3FT. WFERETEMT Storage HEIIE (balance) BIABIRIBRISHIEEN 2 FHVEIE,

=D, YA ID XA int B, KENSFT; YUk ID XA N string BY, KEAIEETERHEER fixed string KEo
MXEXH Tag ID. KEHR 4 FT5,

FFIEE value, BFRERNBIEES.
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EdgeA_Out 1 EdgeA_In B MR NAFANEREFETTFER, “HASH T EE LM—%Ki4 EdgeA. EdgeA_Out BFMERFIRBVEHIER,
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MRFEFRELRRETEENS A BINE—GHEEL) , ATUSE A,
TX ARSI VID MO FBXR.

- 31/723 - 2023 Vesoft Inc.


https://docs-cdn.nebula-graph.com.cn/figures/edge-division.png
https://docs-cdn.nebula-graph.com.cn/figures/edge-division.png
https://github.com/vesoft-inc/nebula-common/blob/master/src/common/clients/meta/MetaClient.cpp

2.5.4 Storage fIR%

// R ID KEH 8, ATHRE 1.0, FEBKEMA int6do
uint64_t vid = 0;
if (id.size() = 8) {
memcpy (static_cast<void*>(&vid), id.data(), 8);
} else {
MurmurHash2 hash;
vid = hash(id.data());
}
PartitionID pId = vid % numParts + 1;

Bk, BRRBEEE— I EENFHRATIEAITE, FIRMHIEXER inte4 BT (inte4 HFHNMRABTELERERFES) , BEFIUR,
SAREIN 1, BD:

pld = vid % numParts + 1;

THIEIER D BHORBAIN T,

S WA
% BREE,
numParts VID FRTEE= BRI F 3R, BD BEAIHAY partition_num B,
pId VID FRTES? FEY 1Do
fIanE 100 53k, vib A9 1. 1010 1001 W= B=EMEEHRERNS B, 9F 1D F 23t 2 s aVeRET ERENEY, FRUARBEREEAIE 9 F 1L

FR—aHSE L.
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#%F RAFT TN 4H

DHARGHR, A—BEEESEZMEIE, JFEVERBIRLERE, RANHUERZT. XRFE-—ENRAFERRFES N EIEZ BN
o

EARFIE: Raft M@— A TFRIEZEIA—BENNN. Raft RAZMBEIAZEIRIZNAGR, WME BIFH BIRKEEN (RB%E) BI&KA
Leader, M Leader KRFIBRIAITIMEMARSS; Hith Follower fEAEM . HiZ Leader HIIRER (BEHIE. EHEMTE) , HR Follower #{T
ik, BREH—HE Leader. Leader #l Follower Zahi@d LB A EEIR MRS EE, H I Raftwal WAERENER, BT ZM0BMY
TR B A SHIA S K EHE,

e

AR Raft-wal FETEHSER, NEREREENMRINSSH Raft LBKKK, SHEMAILIRSE, B I10 EHEEBRT, SSRKPLHEEL
Leader,

BRERE. WFEFHENSNENIBER, Leader 1125 N Raft-wal AT, FiZREFLEM Follower, HRHBTE B BIAEMIIKLE
Raft-wal /&, A&REEFIHZENKL. WTFEFIRNSMREER, HEEIE Leader, M Follower HFAE5RIERIRS,

HERE: R 1 ER—IRENREE (BTE) NER, MREAFIE—BEIXN, HESME Leader; MRALEHE, RFERKT2TT
o %2 ZE—REN3IEE (BTE) WNER; WRARHE 3 MEl4&, HF—1EIER Leader, Efth2 1NEIZZ Follower; BIfE[R Leader
REWE, FTHANBIADERER— MW Leader (UK— Follower) , LEBIRFMAIER; BRYEX 2 MRIFFE—EBRRERES, BT
BREANBTRE, RGBT,

e

Raft ZBIAHARS HDFS ZREIAHARZREN, Raft BF “SHK” £, ALEIFHETERE

MULTI GROUP RAFT

BT Storage IREZELFERIHREM, FILUET Raft XL T Multi Group Raft, BME N2 AHIFRERIASHERHEMR— Raft group, Hi—
M EIZEZ leader, HAthEIZZ follower, MR —FEFMEAIAY. Raft WERS LT,
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BT Raft BEFRAF=H, NebulaGraph £ Multi Group Raft EfELtiA, 7 F#HERZEY, AIUBMIES NebulaGraph BttEE. BROFHE
KEZ=IEINFFEE, B0 Raft group NEPEFEMEIVRSEE. WAL X, HE AT ETBIHZIRIE,

23 Multi Group Raft B 2 MRS

H#= Transport

F— Raft group AZBEPEE RN peer RIXHE, INRFEEHE Transport [, KSBUEENAHEK.

- HELAE
MRAHEZ—ALEN, [ERRANERRRIS, SEAEN LT XXIHRFH

fit® (BATCH) #({E

NebulaGraph &, M HBERRTERE, ATREEL, 5ASNZEMIHEIRIE, B2EHT NebulaGraph FIF WAL SSII—LE455RIN6E, &
JTHEIRIEHITHE, X NebulaGraph HIFFE.

BINTCH CAS IREREZ AR WAL 28R G sEthiT, MR—MEEB AN WAL EEE 7T CAS KEM WAL, MEEHFRIHREENILNE, iE
ERIEX 14 WAL BT

LEADER j#: (TRANSFER LEADERSHIP

leader I FREMNBEXEE, HIDENDAM—ENBTIEIS VRN, BESKESHEXRE leader, NRBHIE, BB
leader, #IEIBTEZE, BELEEN o

T leader i, 13X leader Nim<E, MaMEBCSH leader B, & follower Y leader Him<B, Ma&KitEikE,
B AR B

AT EEHEH, H—1 Raft group R EZEZHE, FEE—THERS, ZRETHIE group WEZEHREEEEENED, XEMPBLETIHN
group ZX|BHY group A EMERE. 77 FENME, Diego Ongaro £ H MBI HIRET R RILRH— peer 95, LURIEHIE group 9%
BKEREBES, NebulaGraph BEATXNMAR, RAIEMKRMERRERNLIMEMX S, AELIMAIES N Raft Part class & addPeer/
removePeer B33,

5 HDFS HyIX 3

Storage ARSSE T Raft USRI N HINEM, 5 HDFS WDHIEME LXK, Fla0:

- Storage fRSZ5AFiET Raft tHURIE—EE, BIAMEEENETE, HEHITIESE leader, T HDFS FEEAKLIERN DataNode FEET
NameNode fRIE—E1%, WRIAHEBLEER.

- Storage BREZRE leader BIAIRIEIEE RS, ™ HDFS WATERIASER ] LURHIEE RS,
- Storage FREFTEEHEITHE, REEOIRETEINNIEERIAEE, M HDFS AILUAREEIEEE,
+ Storage FREREZISIANMHGRS, M HDFSHEE (30 HBase) FBESifinl HDFS, BifREINHRS, miidi2EAA (RPC) REEZ,

RBiM=2, Storage RSEMBEER, HET —LEIEE, KA HDFS B, HJUBMIRS/MREFHEIRT 16,

RIEE#: November 24,2023
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3.1 2T Docker JE EFE
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{# ] Docker Desktop {# ] Docker Compose

I LTS B AT LURERTE Docker Desktop #1E8E NebulaGraph .
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WNERTE Windows i#%2%E Docker Desktop %25 WSL 2,

2. TE{YFREHEE Extensions B Add Extensions ¥JFFExtensions Marketplace #%% NebulaGraph , A= NebulaGraph 7 Docker Desktop 17
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& 'mages
&= Volumes Browse Manage ® Build =3 Request an extension &
@ Dev Environments BETA
Sort by
All Q Recently added
. ° o

Extensions :

Ci/cD I
@) NebulaGraph

@ NebulaGraph ®
Cloud Deployment \_) Vesoft Inc

@® Add Extensions Easily deploy and test NebulaGraph, the Open-Source Distributed Graph Uninstall

Cloud Development Database.
Container
Orchestration Gefyra %300
2 Blueshoe GmbH

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

X Kubescape $ 300
Networking ARMO

fasstcee : -37/723 - Vesoft Inc.
Secure your Kubernetes cluster and gain insight into your cluster’s security posture via an

Image Registry easy-to-use online dashboard

Qornrity



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

3.1.8 WAl

BEE#: November 24,2023
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3.2 N=TFR (3K A)

32 N=Fts (RFitA)

BRAMERER =M L REIRA NebulaGraph . TR THMREEMRGE, IBERENRTRME, BIRERRKELRE NebulaGraph FI58 AT
fg. IMBIERE , &% NebulaGraph /7,

REE#: November 24,2023
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https://computenest.console.aliyun.com/user/cn-hangzhou/serviceInstanceCreate?ServiceId=service-39f4f251e9484369a778&ServiceVersion=20&isTrial=true

3.3 AHERE

3.3 A E

3.3.1 %% NebulaGraph

RPM #1 DEB 2 Linux A T & MR REERN, KAXNAMNAFER RPM 3 DEB XH4HE—&aMl2s L iRiE%EE NebulaGraph .

e

EBE NebulaGraph E£EHIARNE DL E RPV/DER BIEEEE,

BRI

o T wget TH,

e

- HEIYZIFTE Linux REATREE NebulaGraph, BXZ#F CentOS 7.x. CentOS 8.x. Ubuntu 16.04, Ubuntu 18.04. Ubuntu 20.04 #1ER %k,

- NRAFERIEEF KR Linux RS, Bl NebulaGrapho

[ Z 0SS T

« T release ixads
URL #8030 :

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

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

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

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

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

FIENE T EHIEAT Centos 7.5 B9 3.6.0 T H:

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

TEHIEET ubuntu 1804 AY 3.6.0 L2360 :

wget https://oss-cdn.nebula-graph.com.cn/package/3.6.0/nebula-graph-3.6.0.ubuntul804.amd64.deb
wget https://oss-cdn.nebula-graph.com.cn/package/3.6.0/nebula-graph-3.6.0.ubuntul804.amd64. deb. sha256sum. txt

-40/723 - 2023 Vesoft Inc.


https://docs.nebula-graph.com.cn/3.6.0/2.quick-start/3.quick-start-on-premise/3.1add-storage-hosts/
https://yueshu.com.cn/contact

3.3.1 %% NebulaGraph

- TEHEHEFEMZA (nightly)

- nightly i@ AT MNLHINEE. s, EARBREEFFEPEA nightly Rz,
- nightly lRARRIEEAMETELRT, BFRIIBEESEHXHFE.

URL &40

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

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

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

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

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

IINEE & 2021.11.24 IEFF Centos 7.5 B 2.x REEH:

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

ETE; 2021.11.24 BT Ubuntu 1804 BY 2.x REEEL:

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

%45 NebulaGraph

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

--prefix AENER, ATFIEERERRZ. IFRE, R4A2 NebulaGraph REEFIZRIAERTR Jusr/local/nebula/ o
g0, BEBIARE TLREE3.6.00RZ4<8I RPM €2, BT <

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

+ REDEBE

$ sudo dpkg -i <package_name>

e

5/ DEB ®22%%E NebulaGraph BYRZIFEHE X REKR, BIARIEIRIZR A Jusr/local/nebula/ o

fI90%2%£3.6.0hR 489 DEB €2

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

TR SRR

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

3.3.1 %% NebulaGraph

+ J&#% NebulaGraph

BRIGEH: November 24,2023
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https://docs.nebula-graph.com.cn/3.6.0/2.quick-start/3.quick-start-on-premise/3.connect-to-nebula-graph/

3.3.2 A% NebulaGraph fii55

3.3.2 B35 NebulaGraph fR%5

NebulaGraph Z @M ANEIEIRS.

{F ARG H RS
fEFRRZS nebula.service BEIERRSS, GIEREN. Flk. ER. FIENEE,

e

nebula.service BIZRIAERIZZ /usr/local/nebula/scripts , NRMEHOTRERR, BFEALRRZR.

S

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

<start | stop | restart | kill | status>

<metad | graphd | storaged | all>

28 388

v ETERERER.
-C EEECEXHRTE, BUIARREDN Jusr/local/nebula/etc/ o
start BEIiRSS.

stop fZ1EARSS.

restart BERRS.

ki Ll HUEARSS.

status EERSKS
metad E1E Meta RS,
graphd B2 Graph RS,
storaged &1P Storage BRS.
all EEMERS.

fE%5) NebulaGraph 55
PATIN T <L BEhARS

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

[INFO] Done

[INFO] Starting nebula-graphd. ..

[INFO] Done

[INFO] Starting nebula-storaged. ..

[INFO] Done

{%1F NebulaGraph fR%5

EMER kil -9 BrLRRFILR IR, TNRTRER VR HIIERR.

AT T &< (=1L NebulaGraph fRSS:

- 43/723 - 2023 Vesoft Inc.



3.3.2 JA#) NebulaGraph ff55

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

INFO] Done

INFO] Stopping nebula-graphd. ..

INFO] Done

INFO] Stopping nebula-storaged. ..

INFO] Done

%% NebulaGraph k%
RTINS EE NebulaGraph IRSIRE

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

- MEREITLER, F= NebulaGraph RS EEiE T,

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

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

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

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

e

IEE/E5h NebulaGraph /&, nebula-storaged HFZHIHA R R B, XEEA nebula-storaged TE/BENMAZPRZEFF nebula-netad AN AT Storage AR,
ZHi Storage ARSSULE] Ready 5SS EARERBEIARS. M 3.0.0 hidsFria, TEECEXHHIRING Storage TRTEZEEIREE, EREXMHNERE
3% Storage TisUEMZE Meta RS o HATNEEF ADD HOSTS B2 fE, A HREIEEIRTE Storage Tim. BEERE, B0

o

< MFREIEMINITER, KT NebulaGraph [RSRE, AIMMRESRERSEEHE—IHE, HEE FKEB,

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

NebulaGraph fRS3H Meta fRS3. Graph ARS3H Storage FRSSHEIRM, X=MIRSHEE X HHRFELTEBRM etc BRMA, BRINRFEA Jusr/
local/nebula/etc/ , FBF A LI EMN MIEZE X4 HZE R,

¥

REE#: November 24,2023
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https://docs.nebula-graph.com.cn/3.6.0/4.deployment-and-installation/manage-storage-host/
https://discuss.nebula-graph.com.cn/
https://docs.nebula-graph.com.cn/3.6.0/2.quick-start/3.quick-start-on-premise/3.connect-to-nebula-graph/

3.3.3 i## NebulaGraph

3.3.3 ## NebulaGraph

XN BIMAERREHSITE IR NebulaGraph Console ## NebulaGraph .

&Tjtion

BREEEI NebulaGraph f&, #5011 Storage 755, ZBEIEEE IR,
NebulaGraph ZHFZMABNE L, GEGSITEF iR, AIMUAERPHIRITRIEESE PN, FEELE 75,

[EiEEE NS
+ NebulaGraph RSB /=2,

+ i&4T NebulaGraph Console FI#/128F1521T NebulaGraph BIARSZ 28 MLE H i,

+ NebulaGraph Console Bk Z<3% % NebulaGraph ks,

e

hA<#BFEI#Y NebulaGraph Console #1 NebulaGraph %A E RS, hATFR NebulaGraph Console #%# NebulaGraph BY, FIRERBRAEM, ok
BT EEEFIREE incompatible version between client and server o

BESUR
1. 7 NebulaGraph Console 70 71E, HINFEMMAN, £& Assetso

e

BN,

2. 1£ Assets IR BN BRIEI TR SR AV Z IS0, TESUEFEINIES Lo
3. (FA%) AFHEFER, J|aRXHA nebula-console o

e

1€ Windows R4, i5E @A nebula-console.exe o

4. 751517 NebulaGraph Console FI#188 LTI T8 <, FAF1%F nebula-console XHHHITINR,

e

Windows ZEEBkT LS B

$ chmod 111 nebula-console

5. EHSITRET, THRIEBRZE nebula-console X4FIER Fo

-45/723 - 2023 Vesoft Inc.


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

3.3.3 i## NebulaGraph

6. FUITUI T <% NebulaGraph o
+ Linux 3 macOS

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

+ Windows

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

SRR T
B WA
-h/-help RREEHHER,
-addr/-address R BEEEZR Graph RS IP HENB. AiAMIER 127.0.0.1,
-P/-port B EIEEN Graph BRSHNIEO. BRINHOH 9669,
-u/-user 1% & NebulaGraph IKSHAF B, KEBSMHIANEN, TUEREREFEENAFE ERAK root) o
-p/-passuord BRERFPEMNMNEE. REASHINEN, ZEaUESERFH.
-t/-timeout R EEHERANEEENE. PR, BRIMER 120
-e/-eval REFABRERN nGQLIED, EEMINESIITRZIEDHERILER, RAEBMAEE.
-f/-file REFE nGQL IBANXMHIERE, EEMIIESIITZXMERN nGQL IBOHEEILR, HhIT5EG BT ERE.
-enable_ssl ¥4 NebulaGraph B3 f#F3 SSL %,
-ssl_root_ca_path BT CAIEBHFEREZ,
-ssl_cert_path $87E CRT IEBHFERE R,
-ssl_private_key_path EERAX A IEFHER R,
BEBHEN o

RIGEH: November 24,2023
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https://github.com/vesoft-inc/nebula-console/tree/release-3.5

3.3.4 /it Storage fR%5

3.3.4 71/ Storage RS
BRERE NebulaGraph [5, FEJ AN Storage 41, FHHIAENELFIELRS,

.&tﬂﬁ&ﬂ:ﬁﬁ'rﬁ

M NebulaGraph 3.0.0 hRZASFFA, WAZRFTEER ADD HOSTS FRINEAM, A HEIEE B Storage ARSZIRE HiRE.

B

Bi&# NebulaGraph AR5,

BRVEPPR

1. 710 Storage FHo
AT Fan <M EM:

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

il

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

&ﬁtion

TEHRRAINBIEN IP FIEZE ST nebula-storaged. conf A local_ip FEERY IP —3, [NISSHURM Storage ENKM, X FEEXHIFE, SRIIEE1E,

2. WEFHRE, HIAEEEL,

nebula> SHOW HOSTS;

foccooooccoccooooon R I —— ooooosooooooo P S S S T — +
| Host | Port | Status | Leader count | Leader distribution | Partition distribution | Version
I fpmmmmms dpm=msoonmos fmsconmsoooscos I e {rmmcommcos +
| "192.168.10.100" | 9779 | "ONLINE" | 0 | "No valid partition" | "No valid partition" | "3.6.0"
"192.168.10.101" | 9779 | "ONLINE" | 0 | "No valid partition" | "No valid partition” | "3.6.0" |
| "192.168.10.102" | 9779 | "ONLINE" | 0 | "No valid partition" | "No valid partition" | "3.6.0"
I fpmmmmms dpm=msoonmos fmsconmsoooscos I e {rmmcommcos +

TEIREIZEM Status 5ll, AJLIEEIFRE Storage ENEBEL.

RIEEH: November 24,2023
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3.3.5 % nGQL (CRUD &)

i FH A

XA 4E NebulaGraph TMESHEMIEE, SEAT Schema 8T AERIERENIER.
MHTHRELEANAE, B0 1601 HEH,

[Ez3 A F1 SCHEMA

— NebulaGraph SEfllH—P S Z M EZEAR,. S EZEHMIYIERSBN, AP TUER—MSEF P ERTRNE=EEFEE R EIES,
\
[ j
! I
' Graph Space A Graph S 2 Graph S I
I ph Space raph Space ... ]
| |
I I
I !
| A Nebula Graph Instance I
\ /
N e e o e o e e o o o e e e e o = -
AT EETERIENEIE, EENESBIEEE X —1 Schema, NebulaGraph #J Schema BT /LE S HM.
HpRER S BiEA
= (Vertex) RTMEHRPHITAF, —PRETLUE 0 HIZMrE,
5% (Tag) MR, EXT—AERSRENEN,
in (Edge)
528 (Edge type)

KA RZEEAANXR,
BEER, BERES,

MEEE, EXT —HERNREEN B,
IR ER T ENSRS R EMIR(FRIE A,
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https://docs-cdn.nebula-graph.com.cn/docs-2.0/2.quick-start/nebula-graph-instance-and-graph-spaces.png
https://docs-cdn.nebula-graph.com.cn/docs-2.0/2.quick-start/nebula-graph-instance-and-graph-spaces.png
https://docs.nebula-graph.com.cn/3.6.0/1.introduction/2.data-model/

=

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

Tag: player
VID: “player100”
Properties:

*  name: “Tim
Edge type: follow Duncan”

PrOpertyZ . age: 42
* degree: 75

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

3.3.5 f#fi# A nGQL (CRUD #i4)

-~

Edge type: follow

Property:
* degree: 95

Tag: player
VID: “player101”
Properties:

* name: “LaMarcus
Aldridge”
* age:33

Edge type: serve
Property:

* start_year: 2006
* end_year. 2015

Tag: team

VID: “team203”

Properties:

* name: “Trail
Blazers”

* name: “Tony
Parker”
age: 36

Edge type: serve
Property:

* start_year: 1990
* end_year. 2018

Tag: team

VID: “team204”
Properties:

* name: “Spurs”

Graph space: basketballplayer

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

3.3.5 fffI# A nGQL (CRUD #i4)

FE BRI

‘&‘btion

£ NebulaGraph &, THISIRFMEMIRERZL LI, BET—MOBEMZEA AN, SUHRSIRE. MHEEIERD, BEURFRIRFHT,
BEEF2NOBESE Q0%) .

* CREATE SPACE

* CREATE TAG

* CREATE EDGE

¢ ALTER TAG

* ALTER EDGE

* CREATE TAG INDEX

* CREATE EDGE INDEX

e

FIMOBEE AR 10 7o B BKEIEASEK heartbeat_interval_secs , IEBIILE 7T,

B BIEAEREE S
NGQL &
- IEETE

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

nebula> SHOW SPACES;
© EERELIENETE
USE <graph_space_name>;

il

1. AT TIE A L3RR I basketbal lplayer BIEIZS[E]o

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

e

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

2. ITES SHOW HOSTS MED AN HIER, HERFEEDS .

nebula> SHOW HOSTS;
fomcomccccoces e dpmmmoommsoos fmscoassoooscos {omcomccosceccoccoscessmsoscoocos e fmmccmmcon +
| Host | Port | Status | Leader count | Leader distribution | Partition distribution | Version
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https://docs.nebula-graph.com.cn/3.6.0/5.configurations-and-logs/1.configurations/1.configurations/
https://docs.nebula-graph.com.cn/3.6.0/3.ngql-guide/9.space-statements/1.create-space/
https://docs.nebula-graph.com.cn/3.6.0/2.quick-start/3.quick-start-on-premise/3.1add-storage-hosts/

3.3.5 {ff# A nGQL (CRUD #W#%)

foccosccocooso frecccoccom=x e S S S e S —— +
| "storaged0" | 9779 | "ONLINE" | 5 | "basketballplayer:5" | "basketballplayer:5" | "3.6.0"
| “"storaged1l" | 9779 | "ONLINE" | 5 | "basketballplayer:5" | "basketballplayer:5" | "3.6.0"
| "storaged2" | 9779 | "ONLINE" | 5 | "basketballplayer:5" | "basketballplayer:5" | "3.6.0"
foccosccocooso frecccoccom=x e S S S e S —— +

AR Leader distribution 37394, EHITH S BALANCE LEADER EFi 0. BZEL, EBR
3. YEERE (8] basketbal Lplayer o

nebula[(none)]> USE basketballplayer;

PP A LI ITERS SHOW SPACES ZEE GBI ),

nebula> SHOW SPACES;

% . QlE Tag Al Edge type

NGQL &£

CREATE {TAG | EDGE} [IF NOT EXISTS] {<tag_name> | <edge_type_name>}
(
<prop_name> <data_type> [NULL | NOT NULL] [DEFAULT <default_value>] [COMMENT '<comment>']
[{, <prop_name> <data_type> [NULL | NOT NULL] [DEFAULT <default_value>] [COMMENT '<comment>']} ...]
)
[TTL_DURATION = <ttl_duration>]
[TTL_COL = <prop_name>]
[COMMENT = '<comment>'];

SHEEESN M o
i

B3 Tag: player # team , LUKz Edge type: follow F serve o BN TR,

E=g i et B

player Tag name (string), age (int)

team Tag name (string)

follow Edge type degree (int)

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

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

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

B WAKEE

BAELUER INSERT iB4), EFIEH TagiEAS, HEETFIAER Edge type ENT.

NGQL &4
< AR

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

tag_props:
tag_name ([prop_name_Llist])

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

-51/723 - 2023 Vesoft Inc.


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

3.3.5 {ff# A nGQL (CRUD #W#%)

prop_value_Llist:
[prop_value [, prop_value] ...]

vid  Vertex ID TS, vid T— 1 EZTEHREH—1. SHFHEESR 0

- AL

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

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

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

SHERESNL o
N
+ EANARRIKERIKPAB =0

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

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

© BARRRGEMIKIAZ BXREA,

nebula> INSERT EDGE follow(degree) VALUES "player101" -> "player100":(95);
nebula> INSERT EDGE follow(degree) VALUES "playerl01" -> "player102":(90);
nebula> INSERT EDGE follow(degree) VALUES "player102" -> "player100":(75);

nebula> INSERT EDGE serve(start_year, end_year) VALUES "player101" -> "team204":(1999, 2018),"player102" -> "team203":(2006, 2015);

BUL. HiEdE

+ GO EAHLUMRIBIRENFMHBHIHIER, 0 BAN—IHS IR, BE—FHSFLERD, &E VD FAFEENES.

. BRI LR R ERE .

. BORETZ0/09, M wRe FE—RER, ERASRHEFGHRE

. BOEENEMIERERN, TURENERSHER, BR2TM/H =0/ KEE NebulaGraph EVEIEEE, MHaEtHIEFTEIAM,.
NGQL ik

© 60

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

OVER <edge_type_List> [{REVERSELY | BIDIRECT}]

[ WHERE <conditions> ]

YIELD [DISTINCT] <return_Llist>

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

[| GROUP BY {<col_name> | expression> | <position>} YIELD <col_name>]
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https://docs.nebula-graph.com.cn/3.6.0/3.ngql-guide/7.general-query-statements/4.fetch/
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3.3.5 fffI# A nGQL (CRUD #i4)

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

* FETCH

#if Tag Bl

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

EnEN

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

.

LOOKUP

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

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

* MATCH

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

60 157 f5i]
« MVID A9 playeriol BUERRFFIE, JBEIN follow FENEZMEK S,

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

id($$) \

\
fososssccanono +
| "player100" |
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3.3.5 {ff# A nGQL (CRUD #W#%)

| "player102"

+ MVID 73 player10l BYEREAFFYR, SREIA follow ERERAFHEFT 35 FHIKA, HREIMITNEBFER, FNEHSNRHT].

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

Sroooooccocoooooco —— +
| Teammate | Age |
S oo +
| "Tim Duncan" | 42
Sroooooccocoooooco —— +
Fa/MS WiRA
VIELD EEREWHREBRENERLSER.
$$ RTOIE R,
\ RIRITEERNo

+ MVID 79 playeriol BYERGIFFIR, JBEIL follow EERMIKEG, ARHMRXLIRRIIK. AT EHXBIERER, AIUEREERE

=
==k

GIiNES

- EREEN

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

S —— - +
| Team | Player |
e . +
| "Trail Blazers" | "LaMarcus Aldridge"
S —— - +
Fa/MFS WiEA
S RTILER,

| HES N ERNEEN, B— I EINERERATE &,

S RTEEFIENE RS RE,
- FAIRNEE

e

HESEAFN—IRBERRARS RN, Hhl

mEYE BRI IE AR,

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

S e +
| Team | Player |
T Poccooooccoccoococcocd +
| "Trail Blazers" | "LaMarcus Aldridge"

S e +

FETCH 75 1) {4
i VID A player100 BIEK G BV E 1%,

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

S +
| properties(VERTEX)

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

e

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

HAbFRIE
IR L

P A] LAsEF UPDATE B0 3% UPSERT 1BE1ECEN A $hiE.

UPSERT 32 UPDATE Al INSERT FUSE &1, H{EM UPSERT BT — M RZil, MREAREFE, HBEESBMEA— NS,

e

& partition FIEB, UPSERT IRIER—ERITIRIE, FRLUITIRELLIAIT INSERT B UPDATE 181R%. HIXTEZ A partition ZEBEH %,

nGQL &4
+ UPDATE =

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

« UPDATE i1

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

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

* UPSERT s

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

il

« 3 UPDATE 12X VID 79 player100 BYER5IRY name B, FARGHR FETCH BRI BLER,

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

nebula> FETCH PROP ON player "playerl00" YIELD properties(vertex);

- 55/723 -
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3.3.5 {ff# A nGQL (CRUD #W#%)

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

« B UPDATE 1EEREESIBHY degree B, SRS FETCH IO,

nebula> UPDATE EDGE ON follow "player101" -> "playerl00" SET degree = 96;
nebula> FETCH PROP ON follow "playerl01" -> "player100" YIELD properties(edge);
| properties(EDGE) |

U
| {degree: 96}

« FB INSERT $EN—"1 VID J9 player111l B9, SASSFE UPSERT BHE,

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

nebula> UPSERT VERTEX "player111" SET player.name = "David", player.age = $".player.age + 11 \
WHEN $7.player.name == "David West" AND $7.player.age > 20 \
YIELD $7.player.name AS Name, $7.player.age AS Age;

FH S —— C— +
| Name | Age |
T frosooo +
| "David" | 49
FH S —— C— +
BB NS
nGQL %%

- MRk

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

- MRz

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

i
« MBR=

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

- MRRIZ

nebula> DELETE EDGE follow "player101" -> "team204";

FHZRS]
ARaLuEE BEA)N Tag # Edge type H10ZE5 ],

&;ﬁtion

MATCH 1 LookuP IBEIBIHITERKRIZRS|, BRRSIZSHEHREXNIERK. BAERBEEFHRPERRS], BRIFRBEREARS X SHFMm.

WA “BENBRGERS]” WEIEERRS|, SNFIETE naTcH F Lookup B R EIXLEHIE, &0 o
nGQL &£
- BIEZES|
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3.3.5 f#fi# A nGQL (CRUD #i4)

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

- EEERSI

REBUILD {TAG | EDGE} INDEX <index_name>;

e

MEBRERKENTERMERSIN, FREERIKE. 7 uth8HmBh, —MhXFHAL3FH, BRIELZERUKEREGENRSIKE. 010
PMXFR, RIKEFTEN 30, FHEESLZZ5)

HETZ5 ) LOOKUP 11 MATCH 775 7]
TR LookuP 3K MATCH B—1NEREIRI . SIRER, EREIERSl
I Tag 79 player IRBVER, EHY nane BIEEST Tony Parker o

// 73 name Bi4BIE23R5| player_index_lo
nebula> CREATE TAG INDEX IF NOT EXISTS player_index_1 ON player(name(20));

/| EIRF RN B EERIBE K.
nebula> REBUILD TAG INDEX player_index_1

e +
| New Job Id |
N +
| 31 \
R +

// f£F3 LOOKUP B3R MBI,
nebula> LOOKUP ON player WHERE player.name == "Tony Parker" \
VIELD properties(vertex).name AS name, properties(vertex).age AS age;

R ittt R +
| name | age |
T SO +
| "Tony Parker" | 36 |
R ittt R +

// R MATCH BOR RSB,
nebula> MATCH (v:player{name:"Tony Parker"}) RETURN v;

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

BEE#: November 24,2023
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3.4 nGQL i &L

3.4nGQL &L A

3.4.1 5%
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ERIER

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

double hypot(double x,
doubley)

double pow(double x,
doubley)

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

int rand32(int min, int
max)

int rand64(int min, int
max)

bit_and()
bit_or()
bit_xor()
int size()

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

int sign(double x)
double g()
double pi()

double radians()

BiEA

R[E] x BLEIHE,

REVNFHETF x R AEEH.

REIKFHETF x 5/ NEE,

REIE x RIEMEBIIE, 0R x taFEFE, MEREE 0 RIZHEE,.
R[E] x BF51R,

R[E] x B35 1R

REEA=AT (ERBKAxMY) BRIBK.

IR[E] Xy HE,

EE e* ByfE,

EE 2% #9fE.

R[] 2R% e IR x BIXHER.
IRMEIA 2 AT x BIRTER.
IREILL 10 FJE x IR EL
iRME x WIESX{E,

iR[E] x BIR E3%{E.

iR x BIRIXIE,

iR[E x R REE.

iR[E x BIEYIE,

iR[E] x BIR EYME.

iR [0,1) ABIRENLE = 2o

3.4.1 &%

IR[E] [min, max) PIEY—BENL 32 (L%, AP RAIUREN—IBE, ZBHSHITEN nax , LB nin FHAR

0o WMRAMENSE, HEMHERFSH 32 (I int SEERMEYIREL,

IR[E] [min, max) RBI—BENL 64 (U EEE. AFPEIUREN—NSE, ZSRSHIE nax , LB nin BRIAA

0o WMRAENSE, SN ERFSH 64 I int SEERMBIIREL,
EAI AND 121,

E{fif OR 121,

E NI XOR 121F,

REIFIRHEMFHRTRIRE, RFFRNKE,

R[] [start,end] PIEES KAMELMAITIR, H1K step BRIAN Lo

RE xWEHS. ARxHo, MWRE 0, MR xFtaEk, MWiRE -1, MR x RELK, WiRE 1,

RO B A ERAIE e (2.718281828459045) o
IREERFE S (3.141592653589793) o

BRAEEHRANINE, radians(180) 1R[E] 3.141592653589793 o

- 59/723 -

2023 Vesoft Inc.



ERIER
avg()

count()

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

sum()

WiEA
REISHETFIIE,

i count({expr | *h o

count() REIZRITE (B4E NULL) o

count (expr) IREIHBFERHIETEH S E.
count() # size() BAREH,

REISHHIRKE.

REIBHAIERIME,

collect() RFREI—PMIERETLREILRHTIR, ZRMAUKSFIERIEGHE—ITIXR, SHMERE.
REISHEEEAREE,

RESHEIH,
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EREL

int strcasecmp(string a, string b)

string lower(string a)

string toLower(string a)

string upper(string a)

string toUpper(string a)

int length(a)

string trim(string a)

string ltrim(string a)

string rtrim(string a)

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

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

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

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

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

string reverse(string)

string replace(string a, string b, string

0
list split(string a, string b)

concat()

concat_ws()
extract()

json_extract()

ERIEL Bi8A

3.4.1 %L

L

LEBRANFHER (RRDANE) o Ha=bbY, iRE 0, Ha>bE, REIKXTF 089, % a<bhy,
RENF 0 B9,

RENERRFR S,

# Lower () 8=l

REASHERNFR S,

0 upper () H8MEL

RESTEFFRNKERRENKE, BUHIRF BB,

FIBR 75 2B Sk 2R A1 R BB IO 4%

PRSP T BB SR BB Y 4%

FIBR P T B R AR Y 4%

REFFBEMN count MFERARNTFARIR, IR count BT FRFER a WKE, WEEIFAER ao
REFFEAN count MFERFEARNTFRIR, IR count BT FRFEH a WKE, WEEIFAE ao
HEFRER a WEMBAT letters TR, FHRE] size KENFR S,

EFFIER a AMIATS letters FATHR, FHR[E] size KENFHTH,

MFIFER a BUIEREMLE pos FHIA (FEUE pos (UEMFHAT) , RRENVGAMEY count DNFHF, AT
FFERFFIRE,

0 substr() #EEl

W REREF R o
KFFEH a PHFFHES b BIRAFHS ¢

EFFHE b MFHFHE a2, BE—PFRBTIR,

concat() REEVEERNHULF RS, HEFRBESHEER—F/HH.
1Bk concat(stringl,string2,...)

concat_us() EREFRNH U LFRBSHSTEXHNDPERT (separator) 1EEE,
extract() MIEEFFTRPIRIFE ENRERNFERTR,

json_extract() JEIETE JSON FRIB A map K8,

int now() TRIE Y B R GHR [E] 2 A {E] B

timestamp timestamp()
date date()
time time()

datetime datetime()

TRIE Y 5 R GHR [E] AT R B
RIELFIASLEO LA A (UTCRYE)
RIE YR RGHRE ZHFTEE (UTC BYED o

IRIE L AT A SR 0 25 B #AF1edE (UTC BYiE) o
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+ R4 nGQLBDER

IR WA

id(vertex) IR[E]5 1D, FRIEEBAN T 1D BIRBRITFT—Ho

map properties(vertex) R[E SHFE R,

map properties(edge) BRENOMFRBE R,

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

src(edge) REANERIAR 1D, $IESXAM S 1D AURBMRIF—E,
dst(edge) REIAFERSR ID. #IESEEIFN A ID AUZEEMRIF—3
int rank(edge) [El3489 ranks

vertex RERHES. SFESRID. Tag. BHENE,

edge REANESR. B Edge type. #2IA= ID. BWI ID. rank. EBHMIE,
vertices BREFEPNSHER. FESR o
edges REIFEFHNES. HESR o
path REREZEER. #ESR o

+ openCypher #AIBAEA
ERI%K

id(<vertex>)

list tags(<vertex>)

list labels(<vertex>)

map properties(<vertex_or_edge>)
string type(<edge>)
src(<edge>)

dst(<edge>)

vertex startNode(<path>)
string endNode(<path>)

int rank(<edge>)

BieA

REI 1D, BB = 1D BEBRIF—E

RE =W Tag, 5 labels() fEFAHER,

REISM Tag, 5 tags() {EAHERE, T3S openCypher &%,
REIRSUHFRE R,

IR[ENSNRY Edge type.

IRENOATEEIAR ID. $UELEIA R D HIRBURIF—,
RENME IR ID. $ELEA R D HIRBURIE—H,
R —FU s —FBEHEEEHREAS 1D
RE—FUs—FBEHEEENEHR D

IR[EHY ranko
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3.4.1 %L

ERER BiEA

keys(expr) RE—MFIR, GEFREFINSA. WSBSNREREYE.

labels(vertex) BREIRM Tag Fll%Ro

nodes(path) BREIEZERE RH5IR,

range(start, end [, step]) R[] [start,end] SEEINEE S KHFIR, BINTK step 7 1o

relationships(path) REIEZEFREXRITIR,

reverse(list) R[ENERFIREFHT TR,

tail(list) REIFEERFIRE—NTENITIR,

head(list) BREIFIRMNE—TER.

last(list) BREIFIERNRE— 1T,

reduce() BREXETNATFYIRTNTER, REMRMBPNLYHLERRN, SRERETELER,

K%L i8R

bool BFRFRFEIRNTR,

toBoolean()

float toFloat() RREYHFITRERITT R

string toString() BAESURLR RN FIFRLR,

int tolnteger() BT R F R R R B

set toSet() RBIRAEEEBRNESR.

int hash() hash() EREUREISHMEHE HSHAIURKT. FHHR. JIR. HRME. NULL EXNE, SEHTEERAXLEE
BHRER.

IBIARERIRE] true X false , BEH AT WHERE FAIH,

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

K%L BieA

exists() INRIEENBMETER. DRSS HEFTE, WIRE true , TUIRE false o

any() NREEBERATIIRPNEL—NTER, WRE true , FNRE false o
all() NREERIBERTIIRPNE N TR, WRE true , FNRE false o
none() NRIEENIBRFERFIIRPIERT—NTER, WEE true , FUIRE false o
single() NREERIBIDER TIIRPHME——7TR, WEE true , FNRME false o
K%L BieA

CASE ERAKHRIIE nGQOL EEAMLER, EBT VIELD 1 RETURN FAH,

e REAXSBAFAERY, HEREE I FUHNELRIGEEHS, ABREER,
MRFHEBEAEM, i eLSE FAREILER, MREE ELSE FRBRHREMMEZYS, NIRENLL .

coalesce() BEFERARFPE—EETER,
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3.4.2 A EEA

3.4.2 8 EITER)

* MATCH
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3.4.2 A EEA

MATCH <pattern> [<clause_1>] RETURN <output> [<clause_2>];
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&=
TLAC s

LA Tag
A% Tag

AR RYE M

ILECE = 1D

L% = ID

UNTESES N

LSRR TZ

LEi

P2 Edge type

CEGAREM

A% Edge type

Ui 2 Sl

TLECRE KB R

LA KERE

LEZ 1 Edge type
M KR

KRRIANER

HWERSID

bl

)

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

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

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

MATCH (v) WHERE id(v) == 'playerl01' RETURN v

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

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

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

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

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

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

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

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

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

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

Friends

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

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

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

- 66/723 -

3.4.2 BAAEWER)

BiRA

AFRUE—ESPERBREX T ERFREXNPHN=R, Fl0
(V) o

P UE R BAME :<tag_nane> RRIRTCAHHY Tag,
APAILAXRXES (1) A% Tag M.

BRI LTE Tag BYAEMIAR {<prop_name>: <prop_value>} TR
REEMN; HEFIETE Tag BiZLERMEN,

FAFATUERR ID AR R, id() RERAT LG ZRRBY 1D

EMLEES NS ID, BTLE WHERE id(v) IN [vid_Llist] o

RPELER -- FSRTMNAAE, FHILEXEDERN
o FAFTILITE -- 15 L1800 < 31 > S IEEUM A E.

EEERNRMBER T BE. BRAUEREEXEEMmRRK

4
o

BRTA - -, <- RNRMBWLZI, BARERILUESE
SHEREEXZEMRL, 10 -[e]-o

Mm—1%, BAPAILUA <edge_type> RIEIVHAY Edge type, fl
0 -e:follow]- o

PRI LAE {<prop_name>: <prop_value>} FRRIETLH Edge type HY
B, B30 [e:follow{likeness:95}] ; WEFIERE Edge type Hi%
RO E 4.

£/ | ATLALEE 2™ Edge type, f5Idl [e:follow | :serve]l o 55—
1 Edge type RINEXES () FAI&BE, 54 Edge type HIHY
WX E SO LA, FI40 [e:follow | serve] o

BREUY BN, LRREPNSEIL.

AR al UTEREINER :<edge_type>*<hop> ILEDE K E&1R,  hop &4
TR—MEREH,  WEHIBREZEYIR,

mintop : EIEW, FRNEEFEMER/IVKE, nintop BAR—MIEH
B, BIMESN L.

maxHop : AIEI, FRNIGEMERAKE. naxHop HIE—1IER
B, BMAREF K. o HEIBXBRTIR,

APRIEZKHEKREPIEES 1 Edge types hop «
minHop F maxHop XIFfG Edge type #EM. o BIEIEREZT
E

f85FH RETURN {<vertex_name> | <edge_name>} {ZRm BIAMIFRE S
8o

fEF id() REIQES 1D,
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3.4.2 EAEIER

&5 5l 1588

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

id(v)
1% Tag MATCH (v:player{name:"Tim Duncan"}) RETURN fEEF labels() BRIEICZR = LAY Tag FlIR,

Labels(v) KZRFIZR labels(v) HEIEE N PNyTER, BILAERA labels(v)[n-1] o
KESHINENE MATCH (v:player{name:"Tim Duncan"}) RETURN {85 FH RETURN {<vertex_name> | <edge_name>}.<property> I0ZR &
% v.player.age %,

5 AS IR BB MERIRIE.

WRAKIBFRER MATCH p=(v:player{name:"Tim Duncan"})-[]- {EFH properties() EREO R RIOBIFRE B M.
(3 >(v2) RETURN properties(v2)
1FR Edge type MATCH p=(v:player{name:"Tim Duncan"})-[e]->() fEF type() EREHZRITEZHY Edge typeo

RETURN DISTINCT type(e)
KRERRE MATCH p=(v:player{name:"Tim Duncan"})-[*3]- & F RETURN <path_name> I0ZRILERERRBIFRE (5 Bo

>() RETURN p
R EFH SR MATCH p=(v:player{name:"Tim Duncan"})-[]- 15 nodes() ERIFHRRIZPHIFRE 2o

>(v2) RETURN nodes(p)
LN S Edasl: vl MATCH p=(v:player{name:"Tim Duncan"})-[]- {EF relationships() REMERRPHIAEIL,

>(v2) RETURN relationships(p)
MREERKE MATCH p=(v:player{name:"Tim Duncan"})-[*..2]- fEF length() REICRERIZHKE,

>(v2) RETURN p AS Paths, length(p) AS Length
1= Al 158
VS MATCH BBV AR IR T RRE MATCH (m)-[]->(n) WHERE id(m)=="player100" OPTIONAL MATCH MREFIBEFRE MMAET, Xt
RIS (n)-[1->(L) RETURN id(m),id(n),id(L) FzEYFIRE] NULL o

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

L5

wES

el

‘@i Tag FIHFIE =

i&id Edge type FlIH
vl

gitm

geitin

11

il

LOOKUP ON player WHERE player.name == "Tony Parker" YIELD player.name AS

name, player.age AS age

LOOKUP ON follow WHERE follow.degree == 90 YIELD follow.degree

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

LOOKUP ON follow YIELD edge AS e

LOOKUP ON player YIELD id(vertex)| YIELD COUNT(*) AS Player_Count

LOOKUP ON follow YIELD edge as e | YIELD COUNT(*) AS Like_Count
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iR

R[] Tag 79 player B name /3 Tony
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IR[E] Edge type /3 follow B degree /9
90 B9IA,

EIRFE Tag /9 player B9 VID,

&, Edge type A follow BUEREIAMYE
Bo

451t Tag 79 player B9=o

%iit+ Edge type 79 follow B9z,
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3.4.2 EAEIER

- GO

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

OVER <edge_type_Llist> [{REVERSELY | BIDIRECT}]

[ WHERE <conditions> ]

YIELD [DISTINCT] <return_list>

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

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

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

ANl L)

GO FROM "player102" OVER serve VIELD dst(edge) iR[g] player102 Ff/@ AR

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

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

properties($$).name AS team_name, properties(edge).start_year AS start_year, properties($*).name AS

player_name

GO FROM "player100" OVER follow, serve YIELD properties(edge).degree, properties(edge).start_year &HZ Edge type, BMY&RE
BB, RERNLL,

GO FROM "player100" OVER follow REVERSELY VIELD src(edge) AS destination IR[E] playerl00 N5 EHISEE
GO FROM "player100" OVER follow REVERSELY YIELD src(edge) AS id | GO FROM $-.id OVER serve WHERE 1 player100 FYRR R M AR &R Fr
properties($”).age > 20 YIELD properties($”).name AS FriendOf, properties($$).name AS Team B,

GO FROM "player102" OVER follow VIELD dst(edge) AS both R[] player102 FAiE4B/E 2o

GO 2 STEPS FROM "player100" OVER follow YIELD src(edge) AS src, dst(edge) AS dst, properties($$).age AS age | RIBFIR 94,

GROUP BY $-.dst VIELD $-.dst AS dst, collect_set($-.src) AS src, collect($-.age) AS age
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3.4.2 EAEIER

- REREMRE

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

Al 5BA

FETCH PROP ON player "player100" VIELD properties(vertex) £ FETCH IBAIHP$EE Tag FREXRI M s AV B M B,

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

FETCH PROP ON player "player101", "player102", "player103" YIELD BEZT R ID RS ANEME, fSZERERXES () 7

properties(vertex) FRo

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

FETCH PROP ON * "player100", "player106", "team200" VIELD 1 FETCH IBAHREA * SRENH BB T EFMETRE R, mlBEME.

properties(vertex)

- REVAMEIEE

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

an]l B

FETCH PROP ON serve "player100" -> "team204" VIELD properties(edge) FKENESE player100 ] team204 B9i2 serve BFFE B4 E,
FETCH PROP ON serve "player100" -> "team204" YIELD serve.start_year A VIELD FaiEEREINE S,

FETCH PROP ON serve "player100" -> "team204", "player133" -> "team202" YIELD BEZSMER (<src_vid> -> <dst_vid>[e<rank>] ) FREXZ N
properties(edge) HE%E, BRXZERAEES () 2R

FETCH PROP ON serve "player100" -> "team204"@1 VIELD properties(edge) EIREY rank A9 0 B93, I57E FETCH IBEHIZE rank.

GO FROM "player101" OVER follow YIELD follow. src AS s, follow. dst AS d | IREIM A player101 FFia#Y follow 1HY degree 1E,

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

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

SHOW CREATE
SPACE

SHOW CREATE TAG/

EDGE

SHOW HOSTS

SHOW INDEX

STATUS

SHOW INDEXES

SHOW PARTS

SHOW ROLES

SHOW SNAPSHOTS
SHOW SPACES

SHOW STATS

SHOW TAGS/EDGES

SHOW USERS
SHOW SESSIONS

SHOW SESSIONS

SHOW QUERIES

SHOW META LEADER

Bk
SHOW CHARSET
SHOW COLLATION

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

EDGE <edge_name>}

SHOW HOSTS [GRAPH | STORAGE |

META]

SHOW {TAG | EDGE} INDEX STATUS

SHOW {TAG | EDGE} INDEXES

SHOW PARTS [<part_id>]

SHOW ROLES IN <space_name>

SHOW SNAPSHOTS
SHOW SPACES

SHOW STATS

SHOW TAGS | EDGES

SHOW USERS
SHOW SESSIONS

SHOW SESSION <Session_Id>

SHOW [ALL] QUERIES

SHOW META LEADER

il
SHOW CHARSET
SHOM COLLATION

SHOW CREATE SPACE
basketballplayer

SHOW CREATE TAG player

SHOW HOSTS
SHOW HOSTS GRAPH

SHOW TAG INDEX STATUS

SHOW TAG INDEXES

SHOW PARTS

SHOW ROLES in
basketballplayer

SHOW SNAPSHOTS
SHOW SPACES

SHOW STATS

SHOW TAGS « SHOW EDGES

SHOW USERS
SHOW SESSIONS

SHOW SESSION
1623304491050858

SHOW QUERIES

SHOW META LEADER
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3.4.2 EAEIER

BTHEINFAS.
BREETE R

BriEEEzENEIED.

RRIETE Tag/Edge type WEAEE.

7R Graph. Storage. Meta R EHE
B, REER.

BERRERSIFELRS, UEHEER
R3IRE M.

Hilt HTEZ= i ARIFRA Tag A Edge
type (B1EEMY) WZE5l,

BTE=ETEENRHFAEDANIE
l%‘O

ETNRAEBAFNAGRER.

ETAERRER.
ETIENETE,

Bl sTATS RV E = a4t it E
o

ERHpETIERNBFRE Tag/Edge
types

BTAFER.
ETFERIERER.

EERIE ID #1TEE,

EE 4 Session RIEEHITHEIRIER
E:.

BT Meta 81 leader 58,
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3.4.3 AT

Fa

GROUP BY

LIMIT

SKIP

SAMPLE

ORDER BY

RETURN

TTL

WHERE

YIELD

WITH

UNWIND

B*

GROUP BY <var> YIELD <var>,

<aggregation_function(var)>

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

<number_rows>]

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

<number_rows>]

<go_statement> SAMPLE <sample_list>;

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

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

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

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

<value_int>, ttl_col = <property_name>

WHERE {<vertex|
edge_alias>.<property_name> {>|==|<|...}

<value>...}

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

<conditions>];

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

UNWIND <list> AS <alias> <RETURN clause>

il

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

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

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

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

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

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

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

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

v.player.name, v.player.age

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

Num_friends

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

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

iR

EIRFEEEES player100
R, FRIEBAIA S 3
I94A, REHANEIUR
#,

MHEFFFERAEREISE 2 177
Y5 3 1TEIE.

FAF AT LA SR IR{E R SKIP
<offset> R BERIEE, &E
RFEBRM LT

<number_rows> o

FEERETIEFHER
FERE B RIHIE.

ORDER BY FAIIEEHMIHLER
BIHERE AL

IRESHYE M nane F age
MBI =1T1E,

Bl Tag FIRE TTL %
Tl

WHERE FAI B ARIE S (4
AR, BERT oo
0 LooKuP iBA], MATCH AN
WITH &4

& player100 X5EHY
player, FitE(189FY
Fi,

WITH FEI BT BURERH 2012
TIFRIFEDER, HE
WIBERIERRNEZIRAE
WNEHERS .

HRTIR
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3.4.4 = A1)

=)

3.4.5TAG iEf)

=)

=%

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

'<comment>"']

CREATE SPACE <new_graph_space_name> AS

<old_graph_space_name>

USE <graph_space_name>

SHOW SPACES

DESC[RIBE] SPACE <graph_space_name>

CLEAR SPACE [IF EXISTS] <graph_space_name>

DROP SPACE [IF EXISTS] <graph_space_name>

EE

CREATE TAG [IF NOT EXISTS] <tag_name> ( <prop_name>
<data_type> [NULL | NOT NULL] [DEFAULT
<default_value>] [COMMENT '<comment>'] [{,
<prop_name> <data_type> [NULL | NOT NULL] [DEFAULT
<default_value>] [COMMENT '<comment>']} ...] )
[TTL_DURATION = <ttl_duration>] [TTL_COL =

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

DROP TAG [IF EXISTS] <tag_name>

ALTER TAG <tag_name> <alter_definition> [,
[ttl_definition [,

[COMMENT = '<comment>']

alter_definition] ...]
ttl_definition] ... ]

SHOW TAGS

DESC[RIBE] TAG <tag_name>

DELETE TAG <tag_name_list> FROM <VID>
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bl

CREATE SPACE my_space_1

(vid

_type=FIXED_STRING(30))

CREATE SPACE my_space_4 as

my_space_3

USE spacel

SHOW

SPACES

DESCRIBE SPACE basketballplayer

ZEPS
/B

il

E=EFH =L, BFE
E= a4 & AR EH

Schema 8.

DROP

SPACE basketballplayer

il

CREATE TAG woman(name string,

age int, married bool, salary

double, create_time
timestamp) TTL_DURATION =
100, TTL_COL = "create_time"

DROP TAG test;

ALTER TAG t1 ADD (p3 int, p4

string)

SHOW TAGS

DESCRIBE TAG player

DELETE TAG testl FROM "test"

3.4.4 E=AER)

WiEA
BIE— P HTEE =,

SEEIAE=E/
Schemas.

BE— 1 EzE, S
AS—1TE=IE, FEE
NESFERNTIE=E.

Bl NebulaGraph 7=l
PHFREE =L

ETiEEETENES.

M EEE=EFRER

iR

BEEE ARl —
Tago

MR a TIE=ERPRE
= EB9IERE Tago

1&2R Tag BYLEHE, FlaNig

MIEM. EeasiEREY,

WAILAEMIZE. BEk
(Time-To-Live)s

ErRYE=ENNRE
Tag e

BEIETE Tag MIEA=
B, fIanFBRein. %iE
KRE,

RIS = EBYHEE
Tago
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3.4.6 Edge type i&H]

=)

CREATE EDGE

DROP EDGE

ALTER EDGE

SHOW EDGES

DESCRIBE EDGE

3.4.7 FiER]

B

INSERT VERTEX

DELETE VERTEX

UPDATE VERTEX

UPSERT VERTEX

B*

CREATE EDGE [IF NOT EXISTS] <edge_type_name>

( <prop_name> <data_type> [NULL | NOT NULL] [DEFAULT
<default_value>] [COMMENT '<comment>'] [{, <prop_name>
<data_type> [NULL | NOT NULL] [DEFAULT <default_value>]
[COMMENT '<comment>']} ...] ) [TTL_DURATION =
<ttl_duration>] [TTL_COL = <prop_name>] [COMMENT =

'<comment>"]

DROP EDGE [IF EXISTS] <edge_type_name>

ALTER EDGE <edge_type_name> <alter_definition> [,
alter_definition] ...] [ttl_definition [,
ttl_definition] ... ] [COMMENT = '<comment>'"]

SHOW EDGES

DESC[RIBE] EDGE <edge_type_name>

Bk Tl

INSERT VERTEX [IF NOT EXISTS]
[tag_props, [tag_props] ...] VALUES

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

INSERT VERTEX t2 (name, age)
VALUES "13":("n3", 12), "14":
<vid>: ([prop_value_list]) ("n4", 8)

DELETE VERTEX "teaml"

il

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

DROP EDGE el

ALTER EDGE el ADD (p3
int, p4 string)

SHOW EDGES

DESCRIBE EDGE follow

iR

3.4.6 Edge type i&4]

WiEA

EERFEIE—
Edge type.

Bk 21 TAEZS BT
$57E Edge typeo

&84 Edge type BYLE
o

B EIE =8R8T
% Edge type &#F,

EESE Edge type B9
FAER, FINFERE
TR, BURLRIE,

£ NebulaGraph ELFIRIEEE = 8+
BA—THZ =

BRm, AR RREXEIHIAFINIL,

UPDATE VERTEX ON <tag_name> <vid> SET UPDATE VERTEX ON player f&o8 =k Tag B ME,
<update_prop> [WHEN <condition>] "player101" SET age = age + 2

[YIELD <output>]

UPSERT VERTEX ON <tag> <vid> SET UPSERT VERTEX ON player 454 UPDATE FI1 INSERT , WIRBTFTE,
<update_prop> [WHEN <condition>] "player667" SET age = 31 SERRNBESE; IRAFEE,
[YIELD <output>] ESERN )=

- 73/723 -
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3.4.8 jhiEH)

3.4.8 1 1EH]

=) EE Al 588

INSERT EDGE INSERT EDGE [IF NOT EXISTS] <edge_type> INSERT EDGE 2 (name, age) 1 NebulaGraph ELFIRIEE
( <prop_name_Llist> ) VALUES <src_vid> -> VALUES "11"->"13":("n1", E=ERmA—&FH S 50,
<dst_vid>[@<rank>] : ( <prop_value_list>) [, 1)
<src_vid> -> <dst_vid>[@<rank>] :
( <prop_value_Llist> ), ...]

DELETE EDGE DELETE EDGE <edge_type> <src_vid> -> DELETE EDGE serve BRIz, — el AMIBR—5 5K
<dst_vid>[@<rank>] [, <src_vid> -> "player100" -> "team204"@0 EZ-3UR
<dst_vid>[@<rank>] ...]

UPDATE EDGE UPDATE EDGE ON <edge_type> <src_vid> -> <dst_vid> UPDATE EDGE ON serve &2 L Edge type BB %,
[@<rank>] SET <update_prop> [WHEN <condition>] "player100" -> "team204"@0
[YIELD <output>] SET start_year = start_year

+1

UPSERT EDGE UPSERT EDGE ON <edge_type> <src_vid> -> <dst_vid> UPSERT EDGE on serve £54 UPDATE F01 INSERT , ¥1RiH
[@rank] SET <update_prop> [WHEN <condition>] [VIELD "player666" -> "team200"@0 =11, SEMMNENE; R
<properties>] SET end_year = 2021 BARFE, RN,
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3.4.9 %3]

- REZRS|

ZZ5| B A LooKUP A0 MATCH BB,

B

BE

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

([<prop_name_Llist>]) [COMMENT = '<comment>']

SHOW CREATE {TAG | EDGE} INDEX <index_name>

SHOW {TAG | EDGE} INDEXES

DESCRIBE {TAG | EDGE} INDEX <index_name>

REBUILD {TAG | EDGE} INDEX

[<index_name_Llist>]

SHOW {TAG | EDGE} INDEX STATUS

DROP {TAG | EDGE} INDEX [IF EXISTS]

il

CREATE TAG INDEX

player_index on player()

show create tag index

index_2

SHOW TAG INDEXES

DESCRIBE TAG INDEX
player_index_0

REBUILD TAG INDEX

single_person_index

SHOW TAG INDEX STATUS

DROP TAG INDEX

<index_name>

BE

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

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

SHOW TEXT SEARCH CLIENTS
SIGN OUT TEXT SERVICE

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

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

REBUILD FULLTEXT INDEX

DROP FULLTEXT INDEX <index_name>

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

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

player_index_0

Tl

SIGN IN TEXT SERVICE (127.0.0.1:9200)

SHOW TEXT SEARCH CLIENTS
SIGN OUT TEXT SERVICE

CREATE FULLTEXT TAG INDEX nebula_index_1
ON player(name)

SHOW FULLTEXT INDEXES
REBUILD FULLTEXT INDEX
DROP FULLTEXT INDEX nebula_index_1

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

id(vertex)
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L)

NebulaGraph W& XZH5|@&EF

23, #PE Elasticsearch
£B2 S, FILUERA sIoN INIBAER
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https://en.wikipedia.org/wiki/Elasticsearch

3.4.10 TEFHZ

3.4.10 FEFIEE1E

i) iBE ANt 1B

FHE GET SUBGRAPH [WITH PROP] [<step_count> {STEP| GET SUBGRAPH 1 STEPS FROM $87E Edge type BIECIA = AT LLEIERY
STEPS}] FROM {<vid>, <vid>...} [{IN | OUT | "player100" YIELD VERTICES RAMINES, REIFEER.
BOTH} <edge_type>, <edge_type>...] VIELD AS nodes, EDGES AS
[VERTICES AS <vertex_alias>] [,EDGES AS relationships
<edge_alias>]

BBE FIND { SHORTEST | ALL | NOLOOP } PATH [WITH FIND SHORTEST PATH FROM TSR BN R 2 BRI
PROP] FROM <vertex_id_list> TO "player102" TO "team204" o IREIMEREMRNEMT
<vertex_id_list> OVER <edge_type_Llist> OVER * VIELD path as p (<vertex_id>)-

[REVERSELY | BIDIRECT] [<WHERE clause>] [:<edge_type_name>@<rank>]-
[UPTO <N> {STEP|STEPS}] YIELD path as >(<vertex_id) o
<alias> [| ORDER BY $-.path] [| LIMIT <M>]

3.4.11 T

B3] EE Pl BiEA

EXPLAIN EXPLAIN [format="row" | "dot"] EXPLAIN format="row" SHOW it nGQLIBARHITITR, BRSH
<your_nGQL_statement> TAGS 17 nGQL B4,

EXPLAIN format="dot" SHOW
TAGS

PROFILE PROFILE [format="row" | "dot"] PROFILE format="row" SHOW HIT nGQLIBA), ARHEHITIHRIF

<your_nGQL_statement> TAGS HITHEE,
EXPLAIN format="dot" SHOW
TAGS
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3.4.12 54

3.4.12 54
EE BiEA
SUBMIT JOB BALANCE LEADER BEESHENHEAAEEZEIFH leader, ZMSRIREES D,
EE WiEA
SUBMIT JOB COMPACT fik % RocksDB BIHKHERY compact 1%,
SUBMIT JOB FLUSH ERTFEPH RocksDB memfile 5 NE#,
SUBMIT JOB STATS Bh—MEL, ZE I HEIE=E#HTH T (ElSERE, AP RILUER sHow STATS IBaTIHAITER.
SHOW JOB <job_id> BrYgE=EIRIEEELMEXESHER. Meta RS susnIT JoB IE KRBT AZNMES, REDECLAHIE nebula-
storagedo
SHOW JOBS HIlt MR E = BT A AT HAR Rl
STOP JOB FIE HEIE=E AR TR ELL,
RECOVER JOB BHPITHRIEZREIARKHEL, HFREIEMENIELIHE,
EE ANl B8
KILL QUERY (session=<session_id>, KILL E— T REPRITHSELES— I EFH
plan=<plan_id>) QUERY (SESSTON=1625553545984255 , PLAN=163) i,
EE 5l WiEA
KILL {SESSION|SESSIONS} <SessionId> KILL SESSION 1672887983842984 KIFBEPIRIE,
SHOW SESSIONS | VIELD $-.SessionId AS sid [WHERE SHOW SESSIONS | VIELD $-.SessionId AS sid, $-.CreateTime as LRI RIE,
<filter_clause>] | KILL {SESSION|SESSIONS} $-.sid CreateTime | ORDER BY $-.CreateTime ASC | LIMIT 2 | KILL SESSIONS
$-.sid
SHOW SESSIONS | KILL SESSIONS $-.SessionId SHOW SESSTIONS | KILL SESSIONS $-.SessionId ZIFFBERIE.

RIGEH: November 24,2023
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4.nGOQL 1574

4. nGQL #574

4.1 nGQL #fiitt

4.1.1 fF 4% nGQL

NGQLRZ NebulaGraph FERNMERREZHES, IFEEMN , THA nGQL BRAFRFIEEARIZITHIE SQL TFES,
nGQL B— M THHIMNE, SIFFEEAHIFEMMRL, FTseSHINEEMEPMRER—RMIER, WNRBRLZERA, FRR
NebulaGraph HlBA. NebulaGraph 3.0 EHARAIEESIF o

nGQL 7T U4

© XIFHEERN

* FHREIILED
© XRRE

© XFHEME

. ZEFIREE
© XPRREEN
© SRS

+ X¥FAERS openCypher 9 BIEIEIEZE (RZIFEHANITHIEE)

IR Basketballplayer

B EILUTE NebulaGraph RfIEkiE , REER

, TBFRIRIN - HUITRIZS,

HFF.

p:bl|

e

SNTHIEIERT, HREHRIT AD HosTs AL Storage FHUEMEERH. BESER, BHEN

i ALPRARF AL AL (E
NebulaGraph ZTHiEE nGQL BB TIREIRIT:
+ (Draft) ISO/IEC JTC1 N14279 SC 32 - Database_Languages - GQL
- (Draft) ISO/IEC JTC1 SC32 N3228 - SQL_Property_Graph_Queries - SQLPGQ

+ OpenCypher9

ERRAES, EAFEXET. FEAIITRTSIREEHRE SRR SUE.
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https://github.com/vesoft-inc/nebula/issues
https://www.opencypher.org/resources
https://docs.nebula-graph.io/2.0/basketballplayer-2.X.ngql

4.1.1 4% nGQL

X H nGQL IEBEF SHIREAM T,
(5] aX
<> BETRET.
EXTRIAH,.
(] AR,
{1 EXBEETR.
| FREFIERITT R,

ALEESZR,

BlEnelE =AY nGQL B!

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

tag_props:
tag_name ([prop_name_List])

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

prop_value_Llist:
[prop_value [, prop_value] ...]

THER:

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

FTF openCypher 34
J74: NGQL fl OPENCYPHER HJ% %

R4 nGQL 2 NebulaGraph B1Te&MEIMEIEIAIES. openCypher ZH openCypher Implementers Group A4AFRFFEMLIF MBI EIE
=, =MARZASH openCypher 9.

BT nGQLESEH %A T openCypher, XMEBRTEARNHFEA openCypher H#EIEH,

e

nGQL B = FE4% nGQL iEA + openCypher #AiEM

NGQL 542 #% OPENCYPHER 9 14?

Z:O

;I,’,tenCypher RAM

nGQL &It BARX N FEA 57 HI DQL iE4A)(match, optional match, withZ),
FIHRFHAEF DDL, DML, DCL;

Tit%I3% S Bolt 1Y

FRit%I3%% APOC 5 GDS,

FEARSGER "compatibility" HE “BAM TEAGFRINAT.

£ Issues FEZFIHEMPIREHEIR. MRLIXMIRERIEE, BRRIPFFHIH incompatible F7EE,
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https://github.com/vesoft-inc/nebula/issues?q=is-3Aissue+is-3Aopen+label-3Aincompatible

NGQL #1 OPENCYPHER 9 /] %2 RAa R

<l openCypher 9

Schema 55 Schema

BEEER =

BERET 2

i1 Rank TRt

&8 -

BEXARIT BT

Label 5 Tag 2FEH Label BFI#= (=289
LA =30 .
RFSSHLER b2

4.1.1 f+ 44 nGQL

nGQL

58 Schema

fERE pow(x, y) B,
3 erank IR &,

R #F openCypher 9 BIFiG DML B4 (41 CREATE «  MERGE %) , RZIFFAHERY
DCL, FI3z4FER45> MATCH, OPTIONAL MATCH iESEFIERIER,

\ +HITRE

Tag BFEX R —ThXEBRABMENE, TR5ITHE.

B HA T,

g.npatibility

R A A LA R

1. Cypher Z3KFE Cypher BAIWA “EXME—NESH” 1T, M openCypher EEXEMNER, B, nGQLEEESMIEE M,

D. Cypher AV hRINBEE ZFIILIR (constraints) , E3E Unique node property constraints. Node property existence constraints. Relationship
property existence constraints. Node key constraints, OpenCypher fRAEFEELIR, M nGQL ZE5& Schema &4, FIRMILIRAZ®EI Schema E
XATSEHL (84 NOT NULL) , ME—TAEZIMINEER “BIEEM—4” (UNIQUE constraint) o

3. Cypher & APoC, openCypher 9 &% APoC, Cypher & Bolt X #FER, openCypher9i&H,

Wi LT AR EI % NGQL 7R fil?

F PRI LUTE GitHub B9 BRAEFEE 2500 % nGQL s

features BRMABERS . features MINHIXMF, BIXHEIEZRT A nGQL BIZRARA. FHl40:

Feature: Basic match

Background:
Given a graph with space named "basketballplayer"

Scenario: Single node
When executing query:

o

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

Then the result should be, in any order, with relax comparison:

[ v \
| ("player133" :player{age: 38, name: "Yao Ming"}) |

Scenario: One step
When executing query:

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

nn

Then the result should be, in any order:

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

| "serve" | "Lakers"

| "serve" | "Heat"

| "serve" | "Cavaliers"

Feature: Comparison of where clause

Background:
Given a graph with space named "basketballplayer"

Scenario: push edge props filter down
When profiling query:

GO FROM "player100" OVER follow

-80/723 - 2023 Vesoft Inc.
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4.1.1 f+ 44 nGQL

WHERE properties(edge).degree IN [v IN [95,99] WHERE v > 0]
YIELD dst(edge), properties(edge).degree

Then the result should be, in any order
| follow._dst | follow.degree |
| "player101" | 95
| "player125" | 95

And the execution plan should be

| id | name | dependencies | operator info

| 0 | Project | 1 |

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

TR X BEFREE T,

KT Bk

Feature R L HISASBY ER,

Background EHR YR XN ERER.

Given BRIITREIEDNRTIR R M.

Scenario BRAKGR, MRHRZAE eskip MR, REXMHR TROIBATEREZESTIE, BREEEFFEPERZRG
B,

When HWIREHITH nGQL R~ IiB4A). AILLRE executing query 3% profiling query o

Then HRHUT when NIBAIMNTIHBREIZE R, MRRELERIETRE, HRRX i#%0 NebulaGraph FBA.

And FIRFT when IBEMBIVER AT,

@skip BT ANRG, BERRMARBIEEE EET.

RSt} , 1 CI/CD B zhElAFREARIE.,

BT TINKERPOP GREMLIN?
T thRAEITE,
JET % FF W3C /) RDF (SPARQL) &f GRAPHQL %2
2H5. WEHI.
NebulaGraph HEIEREZEME, B— 158 Schema &4, F3#F RDF iRt

nGQL tE ARz SPARQL #1 GraphQL.

RIEE#: November 24,2023
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https://github.com/vesoft-inc/nebula/issues
https://github.com/vesoft-inc/nebula/tree/master/tests

4.1.2 FE5

B (pattern) FERNLE, RETMEESHZOINEE, AXI4E NebulaGraph RITRIRFET, BOEREMR.

LYoy
RA—HESKER, BEEE 1S fla:
(a)

THA—MERMER, BRTRI R, HERALE amRiZR.

% MR
P RBEIRERE RGN, RXBFORERR TR 2B, flin:

(@)-[1->(b)
THIA—MERMHIEEN: MR —FEER TR, MIRa5R My, BEEHFEN, KaZlb,
MR RS T U REESSRENRM®, Fig:

(@)-[1->(b)=-[1-()

XEM—RTISFBIR gz (path) .
REESRENRE, ZAREGREX TR, MRFIRXTR, WAILIERRIR, F0:

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

Tag 1z,

4.1.2 fEX

e

NGQL H8Y Tag =25 openCypher HIRY Label E—LERE, N, HAEIE— Tag ZEABEFERE, MH Tag BEX T BIERIEE,

R T B EMERE RN 2 5h, ERILUER SR Tag, Bli0:
(a:User)-[]->(b)
BRI LIERE S Tag 9=, B40:

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

B
SAARENEARE, nGQL IEXMMLE LM LUEMEY, HESMEFEMREL,
EiERF, BENRRARA: ARESTEE—LREN, ARESHR, HEREIEEREIEFE Tag 3iE Edge type,
BlIn— P mERm BN
(a:player{nane: "Tim buncan", age: 42})
EXN R A UE—FiIIR:

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

- 82/723 -
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I

HR—FINRE BN ERERTTNEER TR

AILAUTARERIAURENG M. MRAXOBRAE, FTAERE:L, Fa0:
(a)-[]-(b)

MR, BWEa®, —WAESATOREX, TEREMREZE. fl:
(a)-[r]->(b)

MR ER Tag —#F, BBALIEREE, #RBRIEE, Fiu:
(a)-[r:REL_TYPE] ->(b)

Hm LM Tag A, —FUIBEHFE— Edge type. BRMRFNUIERZ A% Edge type, AILAEERS () BeE@ESFF, Fla:
(a)-[r:TYPEL|TYPE2]->(b)

MR—, BNR[RAILIEEE, Fi90:

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

R
FEREEONKERSERZFE (URFENR) ARN—FKER, FTREEERS M -MLkER, fiin:
(@)-["2]->(b)
BRIEAT 3 R 2 AMNE, ENBE—FREL KEN2) , FMNTF:
@-0->0-00->()
WAILHEERESEE, XAFRIDRICHRS variable- length edges , fI4N:
()-["3..5]->(b)
3.5 "RRIVKERN 3, RAKEN 5
ZARIERT 4 R385 R 4185 6 = 5 WAHMKE,
AR ERINKE, RIEERAKE, fl0:

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

4.1.2 fEX

e

DBIFEERAKE, PIHUEER/NKE ((2)-[73..]->(b) ) HHFIEE ((2)-[*1->(0b)) »

PR
—RIERN SN B2 . nGQL AFERTERHERE, fl:
p= (@-[3..5]>(b)

BILATE MATCH B ERRETE,

R/EE#: November 24,2023
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4.1.3 T8

4.1.3 711K

EXNE nGQL BT ERE A .

Examples

nebula> RETURN 1+1; # REERESIITR.
nebula> RETURN 1+1; /] REERIELEITRE.
nebula> RETURN 1 /* XR—&THER */ +1=12;
nebula> RETURN 11 + \

/* BITER \

ARMEFRRT. \

*/ 125

e

- nGQLIEAHMRAL (\) K&RIRIT,
- SNR nGQLIBAIM # BE // Fik, REWITIZITH S H BERIREER StatenentEnpty o

openCypher 3tz

+ EnGQLH, ARMBITETREARME () KBRT, BMEREER / / FSHSITERR.
+ 7£ openCypher FARFEEF A R BILEIRTT,

/* openCypher X& :
X

LT RIE

—17 %/

MATCH (n: label)
RETURN n;

/* BR&E nGQL K&\

IR \
LT R \
—17 %/ \
MATCH (n:tag) \
RETURN n;

RIGEH: November 24,2023
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4.1.4 RNFX 5y

4.1.4 KNF X5
PRIRFF X 53 KNG
LUTFEASHIEEIR, EA ny_space 1 uy_SPACE 2 M AREIMIEIZ ),

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

KBTS KNG
LUTERZEFMNH, E79 show # spaces BREFo

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

BERX 5 KNG
R BIRAX D ANE, 40 count() « COUNT() « couNT() BZEMH,

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

R et e LT TR +
| count(b) | COUNT(*) | couNT(distinct b) |
T —— iiooooooocoo froccoocoocoocoocosso +
| 4 |5 2 |
R et S L LR R e R +

RIEE#H: November 24,2023
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4.1.5 K7

4.1.5 KT

KBEFE NGQL REBRFHE XA, 140 CREATE TAG IBAIAFRY CREATE F TAG » FELTIFHAEA BEF NIRRT ERANXBFRMARGXET, M
REBS EIRFAMRTT AN XBF R AIFERE R BT,

TEWIELIE Schema RERXET. MRGAERXET, HEE—TAMN:

- BRREXPFFIEKRFAERRAFE, ¥FARSIS ) @, §50 AND . &N, REEXHEIR, SIBKK.

- EAIFREXBEFENIRIRATT

- EHESAEFEH, ¥AARSIS () 8F, i Comment’ . FN, BARRELIERD, RAERBENEIRRATERUASNEES, AP
‘comment’,

- HBHARNEFE, AUFERARSIS () 28,

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

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

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

nebula> CREATE TAG HR3Z(fEif&k string);
Execution succeeded

nebula> CREATE TAG * ¥%4§% FR&*+-*/" (Cg~! () = wer’ string);
Execution succeeded

PREA LT

ACROSS
ADD

ALTER

AND

AS

ASC
ASCENDING
BALANCE
BOOL

BY

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

INT32
INT64
INT8
INTERSECT
IS

JOIN
LEFT
LIST
LOOKUP
MAP
MATCH
MINUS
NO

NOT
NULL

OF

ON

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

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

ERE KT

ACCOUNT
ADMIN
AGENT

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

DBA
DEFAULT
DIVIDE
DRAINER
DRAINERS
ELASTICSEARCH
ELSE

END

ENDS
ES_QUERY
FORCE
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4.1.5 Fhy

FORMAT
FULLTEXT
GOD
GRANTS
GRAPH
GROUP
GROUPS
GUEST
HDFS

HOST
HOSTS
HTTP
HTTPS
INTO

IpP

JoB

JOBS

KILL
LEADER
LIMIT
LINESTRING
LISTENER
LOCAL
MERGE
META

NEW
NOLOOP
NONE
OFFSET
OPTIONAL
ouT

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

TEXT
TEXT_SEARCH
THEN

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

RIEGEH: November 24,2023
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4.1.6 nGQL AIE45F

4.1.6 nGQL X At&1Em

NGQL ZEMREERNER, ERERIMA—RIXEEIE nGQL IBOEHNTFREMRME. BRI ER—HRIIME FEARHERA nGQL K%
BRI FRREIFRAE, IEERIURASIRBERDNIEE, AXAGIEnGQL EMRM T RESE,

g.npatibility

nGQL R&5 Cypher Style Guide TR,

1. 175 F 4,
T

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

HE:

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

2. MITEE/BEAFHNREIED,
ESiizcH

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

HE:

GO FROM "player100" \

OVER follow REVERSELY \

VIELD src(edge) AS id | \

GO FROM $-.id OVER serve \

WHERE properties($").age > 20 \

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

3. FAKERE 80 MERE, EEENMIEIRT,
THE:

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

W

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

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

e

BMEFAREE 80 MFN, MFMITEENTER, LA FaBRD1T.
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PRIRAT A2

EnGQLIEAH, XEBF. MRS, TRLUIIMIFHABTEHEITIAT. HEIIRRFTMB AT,

1. FRRHMERGE Tag, AREANRASENIEEIEMIK Edge type.
ESiizcH

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

W=

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

2 ARRRT R G EE, UTRIE () &E&ERE, BFfEF&IE,
T

MATCH (v:basketballTeam) \
RETURN v;

=

MATCH (v:basketball_team) \
RETURN v;

IBEXBRAE, T2/NE,
=

match (V:player) return V Llimit 5;

W=

MATCH (v:player) RETURN v LIMIT 5;

Pattern

1. 9175 Pattern BY, ERTIOMELEMIRTT, MASEM,
T

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

HE:

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

2. BEFEHNEFBER K.
=

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

HE:

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

3. B EER AREER SR HE.
T
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4.1.6 nGQL A i&t5m

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

HE:

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

FRBANGISEE,
T

RETURN 'Hello Nebula!';

#E:

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

e

FREPFERESLSISTWEISH, ARFL () BX fim:

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

LERGER]

1. BEXXSS (5) 4% nGQLiBAL,
T

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

HE:

FETCH PROP ON player "playerl00" YIELD properties(vertex);

2. EREEN () PRNESED, MERE—TRAEXHSERE. EEERIIERAENS SRSBUBTRITRAN.
REHs:

GO FROM "player100" \

OVER follow \

VIELD dst(edge) AS id; | \

G0 FROM §-.id \

OVER serve \

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

ZHE:

GO FROM "player100" \

OVER follow \

VIELD dst(edge) AS id | \

GO FROM $-.id \

OVER serve \

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

JLEEREEXNTENESETYP, AN SERENTENEG., FMERNMSSHEREERFERZETLSEMITEL.
RZHF:

$var = GO FROM "player100" \

OVER follow \

VIELD dst(edge) AS id \

GO FROM $var.id \

OVER serve \

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

$var = GO FROM "player100" \

OVER follow \

YIELD dst(edge) AS id | \

GO FROM $var.id \

OVER serve \

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

EZoN

Svar = GO FROM "player100" \

OVER follow \

VIELD dst(edge) AS id; \

GO FROM $var.id \

OVER serve \

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

4.1.6 nGQL Xt f57

RIGEH: November 24,2023
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4.2 R KA

4.2.1 ¥fE

NGQL STIFBHAF = o

B

NGQL TFEFHFTSHY 64 (IZE4L (INT64) . 32 fZE¥r (INT32) . 16 %% (INT16) #8{i%E#k (INT8) o

it ERXRT SEE
INT64 INT64 3% INT -9,223,372,036,854,775,808 ~ 9,223,372,036,854,775,807
INT32 INT32 -2,147,483,648 ~ 2,147,483,647
INT16 INT16 -32,768 ~ 32,767
INT8 INT8 -128 ~ 127
R

NGQL 5 #EEF = (FLOAT) FIXUEREZ= (DOUBLE) o

B3} BERAXET SEE
FLOAT FLOAT 3.4E+/-38
DOUBLE DOUBLE 1.7E +/- 308

NGQL ZHFRIFIHHCE, il 1e2. 1.1e2. .3e4. l.e4. -1234E-10,

RE
6~7 fiL

15~16 i

hre

245 MySQL H89 DECIMAL #0322,

KERNES

S NFIREAEREAHIER, nGQL BIIT/ESF LTI :

B BEAVID vl sl
INT64 b2 X5
INT32 s BZe
INT16 ES2s XHF
INT8 25 e
FLOAT s e
DOUBLE N2 253

-93/723 -
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4.2.1 ¥E

B8N, nGQL FXFFZE INT8 LAY VID, EZFHS =1 HENMBMELENZE N INT8, HEM nGQL IBAIREY INT8 KAEME R, 3R
ERZIAYERIZEEL ) INT64,

* NebulaGraph X5 NS HIE(E:
« T, BIg0 123456 6
« F7#ES], FIG0 ox1e240
« J\3t, B4 0361100
{B NebulaGraph 2% 5 NRAEH# IS ERIT AT HBINERT. REEIREN S,

B30, B score BIELS INT , @i INSERT IBARHIRIE oxb , A FETCH FIEAEMZEHERNIIMNERZ 11, BME+7#EIR oxb A
TR E.

+ % FLOAT/DOUBLE ZZUREEIRN INT KEUM5I, SBHENS ENEE,

RIEE#: November 24,2023
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4.2.2 /R

4.2.2 fi/R
NebulaGraph 25 BooL AERE7R/REUEAR!, AL true 5K false o
NGQL 45N T AR ERTR/RIE:

+ BRMEENBIEREE X NHR,
* 7E WHERE F AP AR /REIENFIBT SR Mo

BRE%E#: November 24,2023
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4.2.3 FIFH

4.2.3 FHE

NebulaGraph THEKFHBMNTKFHH,

FEFRRTH
nGQL HFAFRAERA N T:

- [FEAXET STRING AL KFRTH.

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

FRENRTARAANG | SHES|ISEE, FIU0 "Hello, Cooper" ¥ 'Hello, Cooper' o

nGQL ZHUMI T A EAFIFH:

© $VID BIEIESR B E A E K F AT B

« BEKFIFHIKEN Schema BFF, GIEET(E. Tag. Edge type MEIEHIRM,
- REMENBEXRE X AEKIEKFHFR,

fBlan:

- REMENEEEXAEKFSR

nebula> CREATE TAG IF NOT EXISTS tl1 (pl FIXED_STRING(10));

- BEMENEEEXNERFFSH

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

MRZIHTS NHEKF AR H K E R

FERANBMER, SASMI, NebulaGraph B8EIFRH, (REFEANFSKERBGIAIES.

] BRI VID B, EARKM, NebulaGraph ¥k,

EK
« HiZE

IS

4

TR
FREBPAIFERERT, JUERAEXFHEN, Fl:
© \n\E\r\b\ "

* "\11l0ello world"

OpenCypher 37 1%
openCypher. Cypher #1 nGQL ZiBlE—LAH X5, IS0 TE openCypher BIRHGI, FEERES|ISEMANEIS,

# File: Literals.feature
Feature: Literals

Background:
Given any graph

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

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

| | # Note: it should return single-quotes as openCypher required.
And no side effects
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&

=

4.2.3 FFF

Cypher B9IR[EIZ R BTS2 25| SFINE1S, nGQL EfE Cypher 9750

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

Fommmme e et TR EE TP +
| quotel | quote2 | quote3 | quoted |
—

RIEE#: November 24,2023
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4.2.4 F HAFARS [R] K2

AT ABEAFBYE)A9SEEY, BIFE DATE . TIME. DATETIME . TIMESTAMP 0 DURATION o

4.2.4 HIFAR R 25

ERFE
- FEENBTE SRR B4 (ERY, NebulaGraph £1R1E /1 timezone_name SEFEERIASX, $§IZ DATE . TIME . DATETIME 3EHRRRARRZAYtH 5 thiEaT

i8] (UTC) Bdial,

e

WHREREFINEK, BRMESPE RSB E AT tinezone_nane Z4,

« B# date() « time() F datetime() AILAFEEAI X HITHEHE, fFIU0 datetime("2017-03-04 22:30:40.003000+08:00") B

datetime("2017-03-04T22:30:40.003000[Asia/Shanghai]") o

o BE date() « time() « datetime() F0 timestamp() BI LA {EIREN X a0 H HAEY AT E],

© ¥ date() « time() . datetime() F duration() AJAABEMRIFRENE BWE—EAEBME, FIU0 date().month SREVHFIB 14+

time("02:59:40") . minute IREX{E NBT[EIAY 93 $95K,

o BITHEIEEEINAEER duration() IHERZIBRZ. INEZHF date() F date() BINDREL.  timestamp() A timestamp() BIANRL

- REMNEINEORAHE, FE-R Map KEHIE.

openCypher 321
- TEE. B B B 20 B =R /BE, TR,

© REIFREN localdatetime() o

o AR FERIBASEME TN, 235 YYYY-Mu-DDThh:mm:ss A VYYY-MM-DD hh:mm:ss o

© FFRNMEFHFITRERI, FI90 tine("1:1:1") o

DATE
DATE B2 & AHA, BREAEEE, NebulaGraph HZ=FN1E R DATE BURETUA VYYV-1M-DD o ST3FRUSEEIR -32768-01-01 Fll 32767-12-316

date() STIFHIBIERREIE year . month F day o date() STIFEIN YYYY L VYYY-MM ZF YYVY-MM-DD , REIANBIB P BEABIAA 01,6

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

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

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

R — +
| (date("2023-12-12")-date("2023-12-11")) |
S S +
1 |
R — +

-98/723 -
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TIME

4.2.4 HIFAR R 25

TINE B &ETE], ERFEE B, NebulaGraph IZRFE R TIME BIMETUA hhimn:ss.msmsmsususus o SZHFHISEEIRZ 00:00:00.000000 F 23:59:59.999999 o

time() ZIFHBMERFREFE hour . minute F second o

DATETIME

DATETIME B2 & HHAFIBYEl, NebulaGraph $ZEFNE R DATETIME AIA&TUAT YYYY-MM-DDThh:mn: ss. msmsmsususus o 32 FFAISEEE -32768-01-01T00:00:00.000000

32767-12-31T23:59:59.999999 o
- datetime() ZHFHYBMBFREIE year . month. day. hour . minute F second o

- datetime() P TIMESTAMP ZEEYAY B RAEFEIGAL DATETINE KEVRY A EA(E, TIMESTAMP EEVH) B ERMEEVESEE: 0~9223372036 6
- datetime() SZHF int KEBE, Z int SERRIEE,

# FREVHFIBYEL,
nebula> RETURN datetime();

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

# IREV K AIBY A1/ \BY o
nebula> RETURN datetime().hour;

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

# {SBYIEVBALIRAY DATETIME SRUAVIER,
nebula> RETURN datetime(timestamp(1625469277));

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

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

TIMESTAMP

TIMESTAMP 15 HEAFIET E], SZIFHYSEREEIRE UTC BYE]AY 1970-01-01T00:00:01 B 2262-04-11T23:47:16 o
TIMESTAMP BB LA T4
« LUBEBR RN ST BI40 1615974839 , 2RI 2021-03-17T17:53:59 6

- i) TIHESTAWP KA B M EN S N EIEAT BB EEEA] timestanp() KK,

FEN TIMESTAMP SREVE M ER A X EIERT B B EEER.  timestamp() BRIELHD now() K%K

timestamp() REZFHENTERENHFIATEIEL; BB SZHRHMENBHLUARRIZER O E)E, BEHEVE: 0~9223372036 0

timestamp() ERIER BT DATETINE SEEURY H HA(E LAY TINESTANP SRV HHAME, BENAY DATETINE BRI B ERE R string 388,
- REFENEIESRNA 64 1 into

# S AL FIRYE,
nebula> RETURN timestamp();

# S ATEERE,
nebula> RETURN timestamp("2022-01-05T06:18:43");

-99/723 -
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| timestamp("2022-01-05T06:18:43") |

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

e +
| timestamp(datetime("2022-08-29707:53:10.939000")) |
B et e +
| 1661759590 |
S +

4.2.4 HIFAR R 25

e

BN timestamp() AV BIF B LIFEEENTHEY, [BRIE tinestamp(datetime()) FNHETEF T BZFE A=W R,

DURATION

DURATION 2—ERIELEAVATIE], H years. months. days. hours. minutes. seconds 7N KeyBHAEMAIMapEBEIERT. Fli0

duration({years: 12, months: 5, days: 14, hours: 16, minutes: 12, seconds: 70}) o

DURATION IF LA 4= :
« A32#579 DURATION BB B IEZES o

- LR TFEERE#HTIH R,

il

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

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

2 3ANE, BT testlo

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

3. &Eif testl IR p1 F A 2021-03-17

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

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

4, 3REY test1 BB p1 IA D,

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

Doocooooococcooooea +
| v.datel.pl.month |
S +
|3 |
Doocooooococcooooea +

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

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

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

6. Bl3Z Tag, BFRA school , EIE TIMESTANP ZEEL,

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

("17:53:59"), datetime("2017-03-04T22:30:40.003000[Asia/Shanghai]"));

- 100/723 -
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4.2.4 B EA

TAENE, BFFA 0T, 7EGERT{E]S "1988-03-01T08:00:00" o

# BYIEIBFZZUIEA , 1988-03-01T08:00:00 FIRzHIBYEIELA 573177600, #5795 UTC BYiEFy 573206400,
nebula> INSERT VERTEX school(name, found_time) VALUES "DUT":("DUT", 573206400);

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

8. HAR, BRI dut , F now() B timestamp() EREXTFAERTIE],

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

# P timestamp() BRZK7ZfEATIE]
nebula> INSERT VERTEX school(name, found_time) VALUES "dut":("dut", timestamp());

ERTLAERR wiTh B DR B AR B EREI S ITITE, fln:

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

S +
| d \
T +
| 12:31:14.111222 |
S +

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

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

T S S +
| sum | diff |
S — R —— +
| 1996-10-29 | 1972-09-23 |
T S S +

RIGE#H: November 24,2023
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4.2.5NULL

4.2.5 NULL

BINBERT, HEARSGLE, BHERTLOI WL, BREAILIRERMEERAVF WL (NT NLL) , BN RSIA SIS EZEERE, IR

EREMNEZRERIME,

NULL fiB 545

AND. OR. XORF0NOT WIE{ERITo

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

NebulaGraph /1, NULL B9Lb#FNR(ES openCypher R[E], EEtAE2E Tk,
NULL fEE#E

NebulaGraph &1, NULL BYELERIZIERFEA openCypher,
NULL RO fEALR [E]

NebulaGraph 1, 3f NULL BU@1ELUARIREIZERFFESA openCypher,

il
{1} NOT NULL

B3 Tag, B#RF player , FEERBME name 79 NOT NULL o

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

3 sHow SR L E GBI Tag iBA, BIE name J9 NOT NULL , B age IZRIABY NULL o

nebula> SHOW CREATE TAG player;

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

“age’ int64 NULL |
| | ) ttl_duration = 0, ttl_col = """ |
T S ey +

RN Kobe , BT age BTLAJI NULL »

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

-102/723 -

aXORb

false

null

true

true

null

false

null

null

null

NOT a

true

true

true

false

false

false

null

null

null
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4.2.5 NULL

{8 NOT NULL Jfi% & BtIAHE
B Tag, ‘TR player , 1EEBME age I NOT NULL , FHIREERIAE 18,
nebula> CREATE TAG IF NOT EXISTS player(name string, age int NOT NULL DEFAULT 18);

NS Kobe , RIGEREM name o

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

I Kobe , B age AEVINME 186

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

O S +
| properties(VERTEX) |
e L e TR +
| {age: 18, name: "Kobe"} |
O S +

RIGEH: November 24,2023
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4.2.6%%

PR (List) RESHIEXEY, —MIRBE—ARZENFY, AUBITREFFIPHUEIFRTIRPHITER.

4.2.6 ¥#

JIRAERES (D MEAERES () 88 MRER, FIMRRZEAEES () Ff. TRAGENTHREFIRFIRBE, FEIrTUERRITA. &

REFM=RIEERT.

OpenCypher 72

SEHURLEE (I3 List. Set. Map) TREFEASSLHEM,

(eSS
FIRBITIRIERT LU A TNZE , WAILIER TRRA S ETIRANTER,

ThRRIARIEE

nGQL MY AR MAITEEZEI, MOFFIE, 0 RTE—IR, IR/RTEZNER, U, BXNNEEREE, N-17E, -1 RT&RE—1TT

&, 2RTEHREZNTER, DUSEHE,

+ [M]: RRTFIRAMBTER.

« [M.N]: ®RM < FiF < NBITTER. N A 0B, REIRT,
« [M.]: R®ERN < FiEMTRS

« [.N]: RR T < NBITTE. N A 0BT, REINZ,

e

- HANTRREIAZE, RKEAKAUIERREL,
- M =N BT, REIAE,

- EEEANTER, WER N null, REREE BAb_TYPE ; SEEZIEE, MEEN A null, REN null,

ZN |

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

domcaoocsoos +
| a \
Fommmmmeee e +
[ 01, 2, 3] |
fomcaoocsoos +

# REFIR [1,2,3,4,5] PAUETRN 3 B97tK. FIRMMUETIREMN 0 Fa, FILRERTRA 4
nebula> RETURN range(1,5)[3];
+

| range(1,5)[3] |

# REFIR [1,2,3,4,5] PAUETRN-2 BTk, FIRNRE—NTRENUETRE-1, RAit-2 2IEARE_1TH, B 4
nebula> RETURN range(1,5)[-2];
+

| range(1,5)[-(2)] |

# REFIR [1,2,3,4,5] RTAFAIEBEN 0 B 3 (F2HE 3) BT,
nebula> RETURN range(1,5)[0..3];
+

| range(1,5)[0..3] |

- 104/723 -
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# REFIR [1,2,3,4,5] PUEBETHRAT 2 BT,
nebula> RETURN range(1,5)[3..] AS a;

dommmones +
| a \
Fommmmae +
| [4, 51|
domomones +

# REFIRATHNF 3 89k,
nebula> WITH list[1, 2, 3, 4, 5] AS a \
RETURN a[..3] AS r;

# TSR [1,2,3,4,5] AT 2 B9k, FXETERNIMEEHEE,
nebula> RETURN [n IN range(1,5) WHERE n > 2 | n + 10] AS a;

# BEFIRAZ-NEFRE-D () BTH.
nebula> YIELD Llist[1, 2, 3][0..-1] AS a;

C R +
| a \
O +
[ {1, 2] |
C R +

# BREFIRABBE=ANEAHE—D (FEE) WTHK.
nebula> YIELD Llist[1, 2, 3, 4, 5][-3..-1] AS a;

C R +
| a \
O +
| [3, 4] |
C R +

# IRETE, REFIRATIRA 1. 2 Bk,
nebula> $var = YIELD 1 AS f, 3 AS t; \
VIELD Llist[1, 2, 3][$var.f..$var.t] AS a;

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

# MANTIHEERZ, KHERBIAIUERRE.,
nebula> RETURN Llist[1, 2, 3, 4, 5] [0..10] AS a;

Fommm e +
| a \
e +
[ 11,2, 3,4, 5] |
Fommm e +

nebula> RETURN Llist[1, 2, 3] [-5..5] AS a;

E R +
| a \
O +
[ 1,2, 3] |
E R +

# [0..0] BHREINZE,

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

la |

Homeot

[0

E—

#M = N BY, REIRZE,

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

[a |

Homeot

[0

E—

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

# F{HIX [1,2,3,4,5] PRTRABIMESE, RERIIRERERAHERE,

- 105/723 -
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4.2.6 J15&

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

e it e +
| a

e +
| [-6, -4, -2, 0] |
e it e +

# [W5IR [1,2,3] HHTHRAMAE, AREEE.
nebula> RETURN [n IN range(1, 3) WHERE true | n] AS r;

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

foocaoocsoossoos +
| size([1,2,3]) |
Fommmmmmm oo +
|3 \
foocaoocsoossoos +

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

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

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

L —— +

|r \

S i

| [142, 136] |

| [142, 141] |

Fommm e +
OpenCypher FA M

+ £ openCypher A, EifMATTRENIRE null , M7E nGQL #, EHENHFAITTRETIRIE] 0UT_OF_RANGE o

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

P
| range(0,5)[-(12)] |
S +
| OUT_OF_RANGE \
T S —— +

- EEEIREEE (B set. map. list) FEETFENREIAMEML,
c BiERERES: BEARELERENRNMYL, MARZRNESENE, SHEMAAIUESER, HARLUKEDIA Rank ERIFHI¢RA
BN

« List ARz pattern, 40 [(src)-[1->(m) | m.name] o

RIEE#: November 24,2023
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4.2.7 84

427 %4
4 (Set) BRESHUIEXE, FATR—ARR, 57K (List) FANRE, EEFNTRELFN, BEFATEE.
EARERES () NARES () 8821 R, SMRRIEAAENES () FH. TRAENTEEESHRZE, ErIUERRITHE.
REFM=RIEERT.
OpenCypher %Mt
- SEHUBHEE! (190 List. Set. Map) REETFMER S HIAME M.

- 7£ OpenCypher 1, &E&FRE—MUBEE, M nGQLH, AFAILUERES,

il

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

R +
| a \
B +
| 3,2, 1} |
R +

# RE%E {1,2,1}, BAESFARELETER, 2&E {1,2}, BIRFREFH.
nebula> RETURN set{l, 2, 1} AS a;

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

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

T — +
la |
E— +
| true |
T — +

# HHEAHNTHREE,

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

[a]

Ea—

[2]

oot

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

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

RIGEH: November 24,2023
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4.2.8 BREGf

4.2 .8 M5t

Mgt (Map) BEAKIELE, — P MSZ—HREXN (Key-Value) WEFER. EMHH, Key BFFHER, Value AIUZEMEIELE, BF
BILUEE map[ ' <key>'] 975 AIRENBRE AT T ER,

MSRAEEES () METES () 8FEZMREY, STMRENZERERNES () R, RENIIENSHEERSPEZEE, R UERIETT
. BIRFTN=RIEEE.
OpenCypher %1

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

© FZIFRETIRE. (map projection) o

il

# REIE AT,
nebula> YIELD map{keyl: 'Valuel', Key2: 'Value2'} as a;

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

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

frosoosoocooooosoocoosoescocoes s e ee e o s s s somnoo +
| a |
S S S S S +
| {listkey: [{inner: "Map1l"}, {inner: "Map2"}]} |
frosoosoocooooosoocoosoescocoes s e ee e o s s s somnoo +

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

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

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

Fommmeea +
| b |
[ R +
[ {2, 1} |
Fommmeea +

# YIS PR B TEEkey, EAFFH#value,
nebula> RETURN "a" IN MAP{a:1, b:2} AS a;

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

REE#: November 24,2023
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4.2.9 RIYEEGR

4.2.9 KA
FRRMBIRRA RN LR RN B — NI,

NebulaGraph 23 R HHIFRIRERL, FBES L AVE 0,

R~

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

T — +
| b \
T — +
| true |
T — +
| false

T — +
| true |
T —— +
| false

S —— +
| _NULL__ |
T —— +

S ffoccoccoosoocooso freccoccosccmooono Hrmomaosss
| toFloat(1) | toFloat("1.3") | toFloat("1e3") | toFloat("not a number") |
S — S — Mhocconconcoocooas S S +
| 1.0 | 1.3 | 1000.0 | __NULL__ |
S ffoccoccoosoocooso freccoccosccmooono S e +

REE#: November 24,2023
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4.2.10 Hh3E 7 [H]

4.2.10 i =S [A]

#IE=siE] (GEOGRAPHY) RHESEMMMRTIMIETESESMEUEXE, NebulaGraph Zifisz#F (& 522 (il Point. LineString
Polygon =FthIBfZziK, #F SOL-MM 3 FREIERD IR geo fRAT. MG, HBNIRE. Fif. BIINESZRHN,

GEOGRAPHY

GEOGRAPHY WEZAREZ S, HASERE— 1, FI30 "PoInT(3 8)" RINEE N 3°, GEN 8. ZNRA UKL SN,

KR | 3588

Point "POINT(3 8)" R
LineString "LINESTRING(3 8, 4.7 73.23)" 545 &t
Polygon "POLYGON((0 1, 12, 2 3, 0 1))" EgnliZ=Sitl

e

BNEZEEN LIREEE GEOGRAPHY %38, {5140 INSERT VERTEX any_shape(geo) VALUES "1":("POINT(1 1)") , TEEMER peo HIIEESIBRESAEEN,
Y0 INSERT VERTEX any_shape(geo) VALUES "1":(ST_GeogFromText("POINT(1 1)")); o

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

//0U Tag, RAVFFIERARMIRZ EHHESEE,
nebula> CREATE TAG IF NOT EXISTS only_point(geo geography(point));

//RUR Tag, RAVFFIELRARMIRZE B HIEREL,
nebula> CREATE TAG IF NOT EXISTS only_Linestring(geo geography(linestring));

//RUR Tag, AAWFHESDFAIRIBREKIELRE,
nebula> CREATE TAG IF NOT EXISTS only_polygon(geo geography(polygon));

//802 Edge type, RWFEERAMMIREEMIEAE,
nebula> CREATE EDGE IF NOT EXISTS any_shape_edge(geo geography);

/[ RVBTFEZ NAAIEZE B .
nebula> INSERT VERTEX any_shape(geo) VALUES "103":(ST_GeogFromText("POLYGON((0 1, 1 2, 2 3, 0 1))"));

/[ RIBTFEZ A IR 2R B AL,
nebula> INSERT EDGE any_shape_edge(geo) VALUES "201"->"302":(ST_GeogFromText("POLYGON((0 1, 12, 2 3, 0 1))"));

//EWR 103 KB geoo
nebula> FETCH PROP ON any_shape "103" YIELD ST_ASText(any_shape.geo);

N +
| ST_ASText(any_shape.geo) |
O OEEEEEOOEEEEEOEEEEEoCOEEEEoO0s +
| "POLYGON((0 1, 12, 23, 0 1))" |
S +

//E1\iA 201->302 BB geo.
nebula> FETCH PROP ON any_shape_edge "201"->"302" YIELD ST_ASText(any_shape_edge.geo);

N +
| ST_ASText(any_shape_edge.geo) |
O OEEEEEOOEEEEEOEEEEEoCOEEEEoO0s +
| "POLYGON((0 1, 12, 23, 0 1))" |
S +

/173 geo BMERIEZRS|HER LOOKUP Eif,

nebula> CREATE TAG INDEX IF NOT EXISTS any_shape_geo_index ON any_shape(geo);
nebula> REBUILD TAG INDEX any_shape_geo_index;

nebula> LOOKUP ON any_shape YIELD ST_ASText(any_shape.geo);

| ST_ASText(any_shape.geo) |
$en
| "POLYGON((0 1, 12, 23, 0 1))
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https://en.wikipedia.org/wiki/Simple_Features
https://www.techrepublic.com/index.php/resource-library/whitepapers/sql-mm-spatial-the-standard-to-manage-spatial-data-in-relational-database-systems/

4.2.10 Hh3E 7 [H]

7 geo BIEBIRERSIY, ERILUETE geo R3IMSE. WA T,

S8 ZAE Lo
s2_max_Llevel 30 S2 cell BFEZHRAER. BUE: 1~30, REBAN/NTFRIMEN, BERESERRANRTIE
HITETE,

s2_max_cells 8 S2 cell BFERNRARE, FTLURFIEFRNNITESE, BUE:

1~30, WFERIRBIKIE
(GISNARFERZ) , FILMEREANIE,

e

SR EFRNSER Point KEURBIMERAFM, Point ZEUBMRT s2_max_Level 5RFIA 30,

nebula> CREATE TAG INDEX IF NOT EXISTS any_shape_geo_index ON any_shape(geo) with (s2_max_level=30, s2_max_cells=8);

BERIIRBEIESL 514

RIGEH: November 24,2023
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43 EME AT

431 ZaER (FALH)
BEWRHREREIEROEERE—E, AEHITER. 2AEHFSE, REREER.
NebulaGraph ZHR=MAXHTEESETH (FFEZH)
(opencypher REERM) EEENFA, LEiERILZERAHEERSE,
(FRE nGQL) ZNMEMAIUAHAE, UERXSS () 2R, RERE—TEHNER.

(FREnGQL) HLAEER () BEIEMERER, L— I ERNERTUENT—IEIBHEAN.

OpenCypher FZ4E
EEETIFP, BERERM opencypher RFBAMESE nGQLIBE), BISAMATCH ... | 6O ... | YIELD ... o
- WRMER openCypher #AIBA] (MATCH. RETURN . WITHE) , IBABFEAEENHOSHEHEFH,

- NRERERE NGQLIER (FETCH. G0. LOOKIP %) , HEREENTHISHEFH.

HEBEWAFFHS

4.3 HEMEAEN

BlI—MER=NFEB A B. CHR, AR—MEEE, BE—MITEIRME, CE—I5#ME, MRERITIED, EA—MRERITER, NE

MEREREXH: REER, MASANABTEURTHITER.

e

openCypher ;S EEEEXK,

N
« opencypher #&iE4)

# FREEZIEN.
nebula> MATCH p=(v:player{name:"Tim Duncan"})--() \
WITH nodes(p) AS n \

-112/723 -
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43.15%

s

i) (FR45H)

UNWIND n AS n1 \
RETURN DISTINCT nl;

« BEnGQL (995)

# FRREA,
nebula> SHOW TAGS; SHOW EDGES;

# BAZ .

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);

- R4EnGQL (BEFR)

# EEFEES I EW,

nebula> GO FROM "player100" OVER follow YIELD dst(edge) AS id | \
GO FROM $-.id OVER serve YIELD properties($$).name AS Team, \
properties($*).name AS Player

fmoosoooooos e +

| Team | Player

S S +

| "Spurs" "Tony Parker"

| "Hornets" | "Tony Parker"

"Manu Ginobili" |

"

RIGEH: November 24,2023
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432 BRENZE

NebulaGraph A E—&KIBONERIFNBEN B EFBAL S —

OpenCypher FZE
LEA— P EENS. DRERER, FERLTHE. flW:

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

S +
[ v \
R et e T e +
| ("player100" :player{name: "Tim Duncan", age: 42}) |
S +

IOV IRBEEXEE,

‘&Tﬂion

ER— MATCH ZARRR S, FREEERAINTE, Flic FTREERSER p=(v1)-

J#4 nGQL

nGQL I BB E X T EFLIRFRN $var_nane , var_nane HFEE. HFHTHE (O B, TAFEREMMTR,
BEXT2REYFHT (FRESTIHHR) BN, WITERETEHSER, FeeEEME K
BAPRAUEEATETEREENEE, EATHNEAEEESN

FIEAL

[e*2..2]->(v2)-[e*2..2]->(v3) H,

. P17, session HERZEIINEENX

432 HENZE

e

- BEXEBRAKNE.

- FEET BRNEEXZENEGEAT, AEXNS  EREXE

EriER, FESR

ZN 1|

nebula> $var = GO FROM "player100" OVER follow YIELD dst(edge) AS id; \
GO FROM Svar.id OVER serve YIELD properties($$).name AS Team, \
propertles(sﬂ) name AS Player;

L S +
| Team \ Player
oscoococas fromcooccoccsconces +
| "Spurs" | "Tony Parker"

| "Hornets" | "Tony Parker"

| "Spurs" | "Manu Ginobili"
Foscoococas fromcooccoccsconces +

AIBH S BRI S

HENFEMNEAZRENEGEUHTEEREN, FTEIERESERETNER, INTUNFFE svar WERNREM MER INTERSECT Z/FH9

ﬂ'JII:EIo

$var = (\
GO FROM "player100" OVER follow \
YIELD dst(edge) AS id \
INTERSECT \
GO FROM "player100" OVER follow \
VIELD dst(edge) AS id \
)\
GO FROM $var.id OVER follow YIELD follow.degree AS degree

- 114/723 -
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4.3.3 51 MBI

4335 HJEMHE

F3 P BT LAYE WHERE FA YIELD FA)FP 5| B it E 14,

e

AINBEVEATFIRE nGQL B9 GO B4,

51 M SR
T

$.<tag_name>.<prop_name>

i BiEA

OB IR R

tag_name =B Tag B

prop_name Tag WHIEMEBFR
EEREEN

$$.<tag_name>.<prop_name>

2 iR

$$ BH=

tag_name =H Tag B
prop_name Tag AHE B TR

51 E

31 M ERE R

<edge_type>.<prop_name>

S BiEA
edge_type Edge type
prop_name Edge type HIEM BT

31N BRI

MRTYBEXNLEYE, SFOTENTEMRERM:

28 iRA

_src pral: oo g

_dst pral:BI=]: st

_type MR BNERE, EHSRTAE: ERAERN, HEmEmEn
_rank 188 rank &

il
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# REIEIASA Tag player 89 name EBHEMBEMSE Tag player B age EBMH(E,

nebula> GO FROM "player100" OVER follow YIELD $7.player.name AS startName, $$.player.age AS endAge;
focooosoocoooo S — +

| startName | endAge |

O dimmmemcen +

| "Tim Duncan" | 36 |

| "Tim Duncan" | 41 |

ST S +

# iR[E Edge type follow B9 degree BIMfE.

nebula> GO FROM "player100" OVER follow YIELD follow.degree;
+- -+

| follow.degree |

# %[0 EdgeType & follow EIiBHA VID. BAI= VID. EdgeType 4RE3 (EFAIEMA, #mEmL) , MBK rank {E.
nebula> GO FROM "player100" OVER follow YIELD follow._src, follow._dst, follow._type, follow._rank;
+ +

S S roosoossscanmoo +
| follow._src |

+-

| "player100" | “player101" | 17 |0 |
| "player100" | "player125" | 17 |0 |
T — R frocccoosssoooos I — +

4.3.3 51 MBI

gﬁ#&ﬁi%@ﬁ

GO FROM "player100" OVER follow YIELD properties($*).name AS startName, properties($$).age AS endAge;
GO FROM "player100" OVER follow YIELD properties(edge).degree;
GO FROM "player100" OVER follow YIELD src(edge), dst(edge), type(edge), rank(edge);

NebulaGraph 3.6.0 # & |HiE %,

M NebulaGraph 2.6.0 #2325 7 ##9 Schema 182521, LA ERBITE NebulaGraph 3.6.0 FRLEME AT :

RIEE#: November 24,2023
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4.4 BHFF

4.4 2HFF

4.4.1 HELSY

NebulaGraph Z#FRILLERFFU T

(5] BieA

= 1HE

1=, < FEF

> RF
AFET
< NF

<= INFEF
IS NULL 79 NULL
IS NOT NULL F7INULL
IS EMPTY TR
IS NOT EMPTY =iz

LEEIRERILE R Z true IR false o

e

- WRAEEENEEEREEN, SRAER WL HHEE,

- EMPTY EHEMNAT LI, FZIFRHHETHIRIE, SIEERRT GRoUP BY . count() « sum() « max() « hash() . collect()« +. *o

OpenCypher 371

openCypher #3&%5 Ty , EILARZIFIE MATCH BAIRER EWPTY o

ZN |

FRBLREN, SXOARNE. FREENERES.

e

nGQL FHBEERSE ==, openCypher FHHEERNSE =,

nebula> RETURN 'A' == 'a', toUpper('A') == toUpper('a'), toLower('A') == tolLower('a');
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| false | true
R ittt +

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> YIELD 1 != '1';

IS [NOT] NULL

nebula> RETURN null IS NULL AS valuel, null == null AS value2, null != null AS value3;
froomnosoo frocossoosoo froccoccoooo +

| valuel | value2 | value3

nebula> RETURN Length(NULL), size(NULL), count(NULL), NULL IS NULL, NULL IS NOT NULL, sin(NULL), NULL + NULL, [1, NULL] IS NULL;
S S S — froccoccossomao S S S frocccoocooe drocccmcoscoooo T +

| length(NULL) | size(NULL) | count(NULL) | NULL IS NULL | NULL IS NOT NULL | sin(NULL) | (NULL+NULL) | [1,NULL] IS NULL |

| true | false

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

S S S S +
| map.name IS NOT NULL |
Fom e +
| false |
S S S S +

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
e e e e +
| mapl.name IS NULL | map2.name IS NOT NULL | map3.name IS NULL |

-119/723 -
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4.4.1 HESRF

nebula> MATCH (n:player) \
RETURN n.player.age IS NULL, n.player.name IS NOT NULL, n.player.empty IS NULL;
R e L e e e e e e P P +
| n.player.age IS NULL | n.player.name IS NOT NULL | n.player.empty IS NULL |
+- -+
| false | true | true |
| false | true | true |

IS [NOT] EMPTY

nebula> RETURN null IS EMPTY;

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

BRIEE#: November 24,2023
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4.4.2 HIRFE

4.4.2 T IRFF

NebulaGraph Z#FHIFR/RFFM T

(5] BiEA
AND BiES
OR BIEE
NOT brdi-eld
XOR BERY

WFULBEBERIMAER, BERZE 0

FFHAE NLL FNZIEIEE, E8I NULL,

e

3F 0 HF T BRI N RIE.

RIGEH: November 24,2023
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4.4.3 EHENF

443 BT

nGQL XFFEREERN () BEIERASER.

openCypher 71

EEMFNERTRE nGQL,

LR
nGQL # SQL Z BN — P EEXF 2 FEIIHEMR ST o
+ FESQLH, FEMEREETHETFH.

+ EnGQLH, FEHZEIEM shell PHEER (|) EM|H,

il

nebula> GO FROM "player100" OVER follow \
YIELD dst(edge) AS dstid, properties($$).name AS Name | \
GO FROM $-.dstid OVER follow YIELD dst(edge);

| "player100"
| "player102" |
| "player125" |
| "player100"

WPTE VIELD FAPAFENRBERIRERNSR, AEEEENAMERSIBTS-, FIIRFIPE s- dstido
PERESER
NebulaGraph EYEEX IEEEB M, LIA | B Af, FIELTLANAE:

EEERYEF. LAFEEEZANTO A RITRRRE, BEAEREHENEE T,
EEREEFEFIICMRFICE, XMERLIZHITH.
NRARKEHIES |, BIEWERNSMANETRESIFER BRNATUSRFSXMEMD:

w N e
g m mg

a. ZFREFRIEA,

b. UK B8R Bl RELN AEFIRS
c. FEREFHZA graphd,

d. &4 graphd $117%8% B

XIFBELLE graphd RITZEM A | B BRIES,

RIGE#: November 24,2023
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4.4.4 5| FFF

nGQL $ZH 5| AT WHERE 7 VIELD FRPHIEM, HEEATHTEENTZAINEIREER.

openCypher 71

5B ERTRE nGQL.

EILEGRIES
ElLEESS
$I\
N
$-
il

# Rl R BRI ER.

nebula> GO FROM "player100" OVER follow YIELD properties($”).age AS SrcAge, properties($$).age AS DestAge;

S — T —— +
| SrcAge | DestAge |
T —— T +
| 42 | 36 |
| 42 | 41 |
frommossoo (PR +

L
S AER. BZEEREN

5IAENR. BSEEESL

SIAEATTMEBENZAIIEDRMSR. BSEEESL

# iR[E| player100 BFERY player BYZFRFIEIPA.
nebula> GO FROM "player100" OVER follow \

VIELD dst(edge) AS id | \
GO FROM $-.id OVER serve \

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

S S +
| Player | Team |
e {mmcomccocas +
| "Tony Parker" | "Spurs" |
| "Tony Parker" | "Hornets" |
| "Manu Ginobili" | "Spurs" |
e {mmcomccocas +

4.4.4 51 A%

RIGEH: November 24,2023
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4.4.5 BELERF

4.4.5 BEEIZHEFF
BHZMEKRE, JLUERESEER, B35 UNION . UNION ALL . INTERSECT F MINUS o

FrESERIEEMNMAERER, MR- nGQLIETHRESINESEEN, NebulaGraph TMEEIG#HITIHTE, FRIEMESEEIRF.

&Tjtion

EACEMIENE BT EXNEER RIRFHERF—, BHIG0RETURN a,b,c UNION RETURN a,b,c 89 a,b,c IR KIRFHEERF—.

UNION ~ UNION DISTINCT ~ UNION ALL

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

« IEBEFRT UNION DISTINCT (ERAEES union) REIMPMES AN BHHE, FTEEEENTE.

- IEBERT NN ALLREIFNES AT BIHE, 858N TE

 left # right RAEHRBEHEMFIFEIERE, MRFEHIEHUERE, BFENL o
N

# REFHNERERNHE, FESEENTEH.

nebula> GO FROM "player102" OVER follow YIELD dst(edge) \
UNION \
GO FROM "player100" OVER follow YIELD dst(edge);

| "player100" |
| "player101" |
| "player125" |

nebula> MATCH (v:player) \
WITH v.player.name AS n \
RETURN n ORDER BY n LIMIT 3 \

UNION \
UNWIND ["Tony Parker", "Ben Simmons"] AS n \
RETURN n;

e +

[n \

fmmommommcmossosmcaoss +

| "Amar'e Stoudemire" |
| "Aron Baynes" |
| "Ben Simmons" |
| "Tony Parker"

# REHENEHERNHE, SFELNTER.

nebula> GO FROM "player102" OVER follow YIELD dst(edge) \
UNION ALL \
GO FROM "player100" OVER follow YIELD dst(edge);

| "player100" |
| "player101" |
| "player101" |
| "player125" |

nebula> MATCH (v:player) \
WITH v.player.name AS n \
RETURN n ORDER BY n LIMIT 3 \

UNION ALL \
UNWIND ["Tony Parker", "Ben Simmons"] AS n \
RETURN n;

e +

[n \

fmmommommcmossosmcaoss +

| "Amar'e Stoudemire" |
| "Aron Baynes" |
| "Ben Simmons" |
\ \
\ \

"Tony Parker"
"Ben Simmons"

# UNION thRILAHD VIELD iBE—EEMER, RENRKNES—THMEY, SHMERNFSEE,
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nebula> GO FROM "player102" OVER follow \

YIELD dst(edge) AS id, properties(edge).degree AS Degree, properties($$).age AS Age \

UNION /* DISTINCT */ \
GO FROM "player100" OVER follow \

VIELD dst(edge) AS id, properties(edge).degree AS Degree, properties($$).age AS Age;
+

R ittt e e T +
| id | Degree | Age |
frocoocoooooooo S — SO +
| "player100" | 75 | 42
| "player101" | 75 | 36
| "player101" | 95 | 36
| "player125" | 95 | 41
T — frocooooos frocooo +
INTERSECT

<left> INTERSECT <right>

- IEER INERSECT IR[EIFNES A Fl B IR &,

+ left Ml right MAVEHHEMENTIFEIELE, MRFERMEUELS, BSR L2000,

il

# REHNEEERITE.
nebula> GO FROM "player102" OVER follow \

VIELD dst(edge) AS id, properties(edge).degree AS Degree, properties($$).age AS Age \

INTERSECT \
GO FROM "player100" OVER follow \

YIELD dst(edge) AS id, properties(edge).degree AS Degree, properties($$).age AS Age;

| S P +
| id | Degree | Age |
E— [ +
P [ +

nebula> MATCH (v:player)-[e:follow]->(v2) \
WHERE id(v) == "player102" \

RETURN id(v2) As id, e.degree As Degree, v2.player.age AS Age \

INTERSECT \
MATCH (v:player)-[e:follow]->(v2) \
WHERE id(v) == "player100" \

RETURN id(v2) As id, e.degree As Degree, v2.player.age AS Age;

| S P +
| id | Degree | Age |
-+ +

+-

o

oo +

nebula> UNWIND [1,2] AS a RETURN a \
INTERSECT \
UNWIND [1,2,3,4] AS a \
RETURN a;

oot

[al]

oot

[ 1]

2]

-

MINUS

<left> MINUS <right>

TEFF IS BEIFRNMES AMBHER, BIA-B. EEE left M right BIRF, A-BRTEESAH, BEREES BHPNTER,

Zn|

# REEE—NEHERP, BRFEENEHERPNTER.
nebula> GO FROM "player100" OVER follow YIELD dst(edge) \
MINUS \
GO FROM "player102" OVER follow YIELD dst(edge);

nebula> GO FROM "player102" OVER follow YIELD dst(edge) AS id \

MINUS \
GO FROM "player100" OVER follow YIELD dst(edge) AS id;
T — +
| id
Sommmmmssooooe +
| "player100" |
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nebula> MATCH (v:player)-[e:follow]->(v2) \
WHERE id(v) =="player102" \
RETURN id(v2) AS id\
MINUS \
MATCH (v:player)-[e:follow]->(v2) \
WHERE id(v) =="player100" \
RETURN id(v2) AS id;

T — +
| id

froocoocoooooooo +
| "player100" |
T — +

nebula> UNWIND [1,2,3] AS a RETURN a \
MINUS \
WITH 4 AS a \
RETURN a;

EEEEMIEERIILER

i
op
e

BB

=

4.4.5 %

LUEINOSESEETNEER () B, SE5MRAES. FI%060 FROM 1 UNION GO FROM 2 | GO FROM 3 FH24F 6O FROM 1 UNION (GO FROM 2 | GO FROM

3)o
i

nebula> GO FROM "player102" OVER follow \
VIELD dst(edge) AS play_dst \
UNION \
GO FROM "team200" OVER serve REVERSELY \
YIELD src(edge) AS play_src \
| GO FROM $-.play_src OVER follow YIELD dst(edge) AS play_dst;

| "player100" |
| "player101" |
| "player117" |
| "player105" |

nebula>|GO FROM "player102" 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;

BEERRFTPITAERNIER, AGEHITERER INIoN 1,
B S eI LUERITRIM TR, Fig0:

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

ZEAH, RIESEENBOLRIT, BIFEHIT i i&F, BRERESEEMET I PR

REE#: November 24,2023
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https://user-images.githubusercontent.com/42762957/97955863-3a213000-1de2-11eb-8de3-2c78da30747c.png
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4.4.6 THEBZHE

4.4.6 FRFEDELT

NebulaGraph X¥FERFARTEFHITIEE. R, LEEHE, HNEEFIT.

AR L]

+ EEFH R,

CONTAINS EFRRPRITIER.

(NOT) IN FRBERLAREME,
(NOT) STARTS WITH EF R BN LMITITR,
(NOT) ENDS WITH EFHFRAVERNITILAS,
ENRIER BT ENRERCERF R

e

FrEERYLEHXDKNE.,

il

nebula> RETURN 'a' + 'b';

S +
| Canbt) |
R +
| rab” ‘
S +
nebula> UNWIND 'a' AS a UNWIND 'b' AS b RETURN a + b;
Fommmm e +
| (a+b) |
fromoosoo +
[ "ab" |
Fommmm e +
CONTAINS

CONTAINS ERFHEEN A AN R F R HKE,

nebula> MATCH (s:player)-[e:serve]->(t:team) WHERE id(s) == "player101" \
AND t.team.name CONTAINS "ets" RETURN s.player.name, e.start_year, e.end_year, t.team.name;
R ittt et e ettt R ittt +
| s.player.name | e.start_year | e.end_year | t.team.name |
S mmocoso e oo oo o s o ms s oo oo +
| "Tony Parker" | 2018 | 2019 | "Hornets"
R ittt et e ettt R ittt +

nebula> GO FROM "player101" OVER serve WHERE (STRING)properties(edge).start_year CONTAINS "19" AND \
properties($*).name CONTAINS "ny" \
YIELD properties($”).name, properties(edge).start_year, properties(edge).end_year, properties($$).name;
S S S S S S Drocconooococooooccood +
| properties($").name | properties(EDGE).start_year | properties(EDGE).end_year | properties($$).name |

nebula> GO FROM "player101" OVER serve WHERE !(properties($$).name CONTAINS "ets") \
YIELD properties($”).name, properties(edge).start_year, properties(edge).end_year, properties($$).name;
+

S S 1 S S S S S +
| properties($").name | properties(EDGE).start_year | properties(EDGE).end_year | properties($$).name |
T T D S RS- +
| "Tony Parker" | 1999 | 2018 |
S S S e . S S +

(NOT) IN

nebula> RETURN 1 IN [1,2,3], "Yao" NOT IN ["Yi", "Tim", "Kobe"], NULL IN ["Vi", "Tim", "Kobe"];
S — S — T S — +
| (1IN [1,2,3]) | ("Yao" NOT IN [" Kobe"]) | (NULL IN ["YVi","Tim","Kobe"])

+- -+
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4.4.6 THEBZHE

(NOT) STARTS WITH

nebula> RETURN 'apple' STARTS WITH 'app', 'apple' STARTS WITH 'a', 'apple' STARTS WITH toUpper('a');
+

S S i T T S R S S S S +
| ("apple" STARTS WITH "app") | ("apple" STARTS WITH "a") | ("apple" STARTS WITH toUpper("a"))

S S —— N —— oo omComomEEECCooomEoECoDEoEeaoed +
| true | true | false |
S S S S S S +

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

A A OO EEOTENEECEEOOEOTEO0 +
| ("apple” STARTS WITH "b") | ("apple" NOT STARTS WITH "app") |
e e +
| false | false

A A OO EEOTENEECEEOOEOTEO0 +

(NOT) ENDS WITH

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

e e e D et e s L e e PR +
| ("apple" ENDS WITH "app") | ("apple" ENDS WITH "e") | ("apple" ENDS WITH "E") | ("apple" ENDS WITH "b") |
S S S S S S +
| false | true | false | false |
e e e e PP PR R e e e L TS L e e PR +

IEMA

e

HHi{Y opencypher %&IEA) (MATCH. WITH %) ZIFENRER, FEENGQLIBEA (FETCH. 60. LOOKUP &) FRZIFIENRET.

NebulaGraph Z#FERIEMFRARFHITILIR, EMNRANHIEEZYLAR std: :regex , AP RILUERIEE =~ '<regexp>' FTIEMRAN LA, FI90:

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

S —
| ("384748.39"=~"\d+(\.\d{2})?") |
R e e TP +
| true |
O S +

nebula> MATCH (v:player) WHERE v.player.name =~ 'Tony.*' RETURN v.player.name;

T +
| v.player.name |
e +
| "Tony Parker" |
T +

RIEE#: November 24,2023
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4.4.7 PNFRIBHFF

44,7 FIBEES

NebulaGraph X#HERTIF (List) EEMFHITER. ZHFNTEMNT.

BR B
+ HERETIR,
IN TRELHFETIIRF.
(0 fERA TR R FIRPMITR.
BN
nebula> VIELD [1,2,3,4,5]+[6,7] AS myList;
| myList |
| [1,2,3,4,5,6, 7 |

T +
| size([NULL,1,2]) |
R e T e T +
|3 \
T +

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

Fommmme e +
| number |
T +
|2 \
|3 \
C +

RIS #H: November 24,2023
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4.4.8 FAZHF

4.4.8 HARZET

NebulaGraph ZHHEAREZERIN T,

"s B
+ pilIpz
- Ve
* Fei
/ 5373
% HAR
- ik CSass
Pl

nebula> RETURN 1+2 AS result;

| result |

e +

|3 \

C +
| result |
Srommnosoo +
[-5 |
C +

frmmmmmm=s +
| result |
T +
| 4 \
frommmmm=s +

RIGEH: November 24,2023
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4.4.9 BRAFMAN

4.4.9 R ILER
nGQL BEFMNMRFFMEERATIIT (A—THEERMKERER)

- - (%D
« Lo oNOT
SNV AN
. @
N N N N
* AND
*© OR. XOR
- = (&M@

MRERARNPEERRARNVTER, EBEEMECAGEHT, RERMERERAN METESH) .
EEMRNRERRECENINF, BEXNEEEINF, JUEREES,

il

nebula> RETURN 2+3*5;

O +
| ((243)*5) |
Hommommoeeo +
| 25 \
O +

openCypher 3z
£ openCypher 1, EERIRIERTLUERIERE, Blfllx <y <= zFEMFx <y AD y <= z,
ENGQLH, x<y<=zFENTF (x<y) =z, (x<y) NERE—NH/RE, BEHREN 2 LR, REALERZE WL,

B/EE#: November 24,2023
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4.5.1 NEHFEHEL

X148 NebulaGraph 23R RIER,

abs()

abs() IR[EIHEE $F LI E,

JEA: abs(<expression>)

+ expression . ZERAVEIELEN double MIFRIA o

- JR[EIZEEY: double,

NN

nebula> RETURN abs(-10);

[ TS — +

| abs((5-6)) |

e +

|1

[ TS — +
floor()

floor() IREVNFEEFIRERFHRAEL,

WA floor(<expression>)

- expression . FERHHIELELN double FRIAT,
- JR[EIZEEY: double,

il

nebula> RETURN floor(9.9);

fosconcomces +

| floor(9.9) |

N +

| 9.0 |

e +
ceil()

ceil() BREIAFHEFTFIEELRFHIR)EE

I ceil(<expression>)

* expression . ZERAVEHELEL ) double HFRET.
- IREIFEE: double,

il

nebula> RETURN ceil(9.1);
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round() REHEEHFHEANGEHE, RIFERTIEE

JB7A: round(<expression>, <digit>)

+ expression . Z5EREVEIEZEL S double HIFRIER,

REETEE R,

- digit @ NEIEG T OB, EMRRAMMESEREN. BELER int

- iR[EZEE: double,
il

nebula> RETURN round(314.15926, 2);

S +
| round(314.15926,2) |
R +
| 314.16 |
S +

nebula> RETURN round(314.15926, -1);

S —— +

| round(314.15926,-(1)) |

e +

| 310.0 |

S —— +
sqrt()

sqrt() IREIFEE I FHIFE SR,

HBIE. sqrt(<expression>)

- expression . ZERIVEIELEL S double HIRIA .
- JR[EIZEE: double,

ENLR

nebula> RETURN sqrt(9);

Srmmmmmoses +
| sqrt(9) |
e +
| 3.0
Srmmmmmoses +
cbrt()

HBIE: cbrt(<expression>)

+ expression : ZERMVEIELE S double HYFRIAT.
- JREIFEE: double,

ENLIR

nebula> RETURN cbrt(8);

- 133/723 -
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hypot()
hypot() R EIE = ARZERLK,
3B hypot(<expression_x>,<expression_y>)
- expression_x. expression_y : Z5RIVEIELEIN double RIEX. RTNEA=ATIBEK xHy,
- JREIFEE: double,
aNLIR

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

e +

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

B +

| 5.0

e +
pow()

pow() REHEEHRFHE ) o

3B pow(<expression_x>,<expression_y>,)
- expression_x : Z5RMEIBLELN double BIFRIAT, FREH xo
+ expression_y . ZERIVEIELEN double MIRIAR, RTIEH v
- JR[EEE: double,

Pl

nebula> RETURN pow(3,3);

Soommmmmees +

| pow(3,3) |

T —— +

|27 \

Soommmmmees +
exp()

exp() REIBRER e E (¥ o
IBIE: exp(<expression>)

* expression : ZERAVEIEIE A double IFRIAT, FTIEE xo
+ JR[EZEE: double,
il

nebula> RETURN exp(2);

Srocmmosonocessssoo +

| exp(2) \

L +

| 7.38905609893065 |

Srocmmosonocessssoo +
exp2()

exp2() RERAIE (2%) ,
iBE. exp2(<expression>)

* expression : ZERAVEIEIE A double IFRIAT. FTRNIEE x o

« iR[EEAE: double,
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il
nebula> RETURN exp2(3);
Fommmmme e +
| exp2(3) |
Smmommosos +
| 8.0
Fommmmme e +
log()

log() iR[EIL B 5A%K e AIRAIXIER (\(log_{eHN}N)) »
iB7E:  log(<expression>)

+ expression ! ZERAVEIEIEL S double IFRIAT. RZEHN,

- iR[EZEE: double,

aNLIR
nebula> RETURN Log(8);
{rosooossoooosoossooao +
| log(8)
R it e e +
| 2.0794415416798357 |
{rosooossoooosoossooao +
log2()

log2() IRMELL 2 AEAIFTER (\(log_{2HNN))
JB7%:  log2(<expression>)
* expression : ZERAVEIEIEA double IFRIA. TR-EEN,

- iR[EEA: double,

NN
nebula> RETURN Log2(8);
frommosomoo +
| log2(8) |
Sroommmmee +
[ 3.0 \
frommosomoo +
log10()

log10() IR[EIL 10 AEEAIRTER (\(log_{10HNN)) o

W& loglo(<expression>)

+ expression . FERAVEIELEELA double RAR. RIREHN.
- R[EEE: double,

Pl

nebula> RETURN Log10(100);

e +

| logl0(100) |

T — +

| 2.0 \

e +
sin()

sin() IREHEEIFHIEZE. AILAERRE radians() FRERLINE,

- 135/723 -
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iB7E: sin(<expression>)

+ expression : ZEREVEIEEELA double BIFRIAT,

« iR[EEA: double,

aNLIR
nebula> RETURN sin(3);
R et LT +
| sin(3)
S S +
| 0.1411200080598672 |
R et LT +

asin()

asin() REHEEHRFHIRIEZRE. FILERRE radians() BAERKNINE.,
B asin(<expression>)

- expression : ZERMVEIBLELN double HRIER.

+ JR[EIZEE: double,

NN

nebula> RETURN asin(0.5);

Sommmososccooossmnoss +

| asin(0.5)

R e L +

| 0.5235987755982989 |

Sommmososccooossmnoss +
cos()

cos() REHEEHRFHIRZE. A LUEARER radians() FAERKNIMNE,

Bk cos(<expression>)

* expression : ZEREVEIEIEE A double BIFRIET,
- iR[EEE: double,
il

nebula> RETURN cos(0.5);

R e LT +

| cos(0.5)

fmommosooccocassmnoss +

| 0.8775825618903728 |

R e LT +
acos()

acos() REHEERFHIRRZE, TIUERREK radians() FRAERLANE,
£ acos(<expression>)

- expression : ZERMVEIBLELN double HRIER.

- R[EEE: double,

Pl

nebula> RETURN acos(0.5);
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| 1.0471975511965979 |

tan()
tan() IREHEEHRFHETE. FILAERREL radians() FAERENIME.,
3B tan(<expression>)
* expression . ZARAVEHELEEL double FET,

- iR[EZEE: double,

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

atan() REFEEHFHRIEYIE. RILAEREE radians() FAERKAINE,
iB%: atan(<expression>)
+ expression : ZEREVEIEZEELS double HIFRIER,

- IR[EEAE: double,

R

nebula> RETURN atan(0.5);
T —— +
| atan(0.5)
Srommm oo oo s e e mme +
| 0.4636476090008061 |
T —— +

rand()

rand() 3&[B] [0,1) AYFEHLZ = 38
1B rand()

- IR[EZEEY: double,

Pl

nebula> RETURN rand();
1 S +
| rand()
. +
| 0.6545837172298736 |
1 S +

rand32()

rand32() R[EFEESEE ([nin, max) ) PIAIREM 32 (I EEER,
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iB7E . rand32(<expression_min>,<expression_max>)

+ expression_min : Z5RAVEIEIEEN int WRIA. FRnE/IMEnin,
+ expression_max : ZERAVEIEIEEN int WFRIAT. RNERAME nax o
- REIZER: int,

© APAUREN—NSE, ZSHSHIEN nax, B nin BRIAA 0o MBFENSE, WRSMERFSH 32 (i int SEERERE,

aNLIR
nebula> RETURN rand32(1,100);
S +
| rand32(1,100) |
S +
| 63 \
S +
rand64()

rand64() JREHEESEE ( [min, max) ) PIAIBEN] 64 (IEEEL,

1B7E . rand64(<expression_min>,<expression_max>)

+ expression_min : ZERIVEIELEN int WRAR, RRE/IMEnino
* expression_max . ZEREVEIELEN int WRIAR, RITERAME naxo
+ REIZER: int,

© BRAIUREN—NSE, RERIFIEN nax, B nin BRI 0. WMRFENSE, KHSMHERSH 64 i int EERMBYIREL.

NN
nebula> RETURN rand64(1,100);
Smmmmooooceonss +
| rand64(1,100) |
e +
| 34 \
Smmmmooooceonss +
bit_and()

bit_and() R [E&{[#1T AND IEEEHER.
iB7%: bit_and(<expression_1>,<expression_2>)
* expression_l. expression_2 : Z5RBIEIEZEN int BIFRIX,

- IR[EIZEE: int,

il
nebula> RETURN bit_and(5,6);
B TS +
| bit_and(5,6) |
S +
| 4 \
B TS +
bit_or()

bit_or() ;REHZ{L##1T OR B /EHILER,
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iB7E: bit_or(<expression_1>,<expression_2>)

* expression_l. expression_2 : ZERBIEIEXEN int BFRIX,
+ IREER: int.

il

nebula> RETURN bit_or(5,6);

bit_xor()
bit_xor() IREHZ{I#1T XOR BHEEHZER.
iB7E . bit_xor(<expression_1>,<expression_2>)
* expression_1. expression 2 : ZERAVEIEIEA int IFRE

< IREEER: int

NN
nebula> RETURN bit_xor(5,6);
B e +
| bit_xor(5,6) |
B it T +
|3 \
B e +
size()

size() IR[EFIRFMPFPTRNNE, FERLBFHBENKE,
JBiA: size({<expression>|<string>})

expression : FIFRIARETAIZRIAT
- string ! IBEMFRH.

« REFEA: int
il

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

range()

range() IREFEESERE ([start,end] ) FIEES KMELHMRTIZR,
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Bk range(<expression_start>,<expression_end>[,<expression_step>])

* expression_start ! ZEREVEIEIELS int WFRIAT. FRHZIA(E start o

+ expression_end : ZERAVEIEIEEN int WFRIAT. RNLERE end o

* expression_step . ZERAIFIEREN int WRERX. RRT K step, ZHMAEN 1,

- IR[EIZEE: list,
il

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

S +

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

N +

|1, 3,5, 7,09]

S +
sign()

sign() REHSEMFHIER S, WMRKFH 0, WikE 0 ; WRHEFAAHEL, MiRE -1; MRLBFAHEL, WERE 1,

IBIA: sign(<expression>)
- expression : ZERIVEIELE S double HIRIA .
« REIZEE: int,

il

nebula> RETURN sign(10);

I — +

| sign(10) |

Feommmmme e +

|1

I — +
e()

e() REIBAMEMIE e (2.718281828459045) ,
BE e()

+ JR[EIZEEY: double,

il

nebula> RETURN e();

pi()
pi() REEF EEm (3.141592653589793) o
BE pi()

- iR[EZEE: double,

aNLIR
nebula> RETURN pi();
S +
[ pi0)
R e L L +
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| 3.141592653589793 |

radians()

radians() R[EHEE AENINE,

IBJA: radians(<angle>)
+ REIZEE: double,
T

nebula> RETURN radians(180);

4.5.1 NEHCAEE

RIGEH: November 24,2023
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4.5.2 REHE

4.5.2 BEEHE

A48 NebulaGraph ZIFHERE R,

avg()
avg() REIBHMBTIE,
IBIA: avg(<expression>)
+ IREIZEE: double,
Pl

nebula> MATCH (v:player) RETURN avg(v.player.age);

count()

count() IREISEHHIEE,

« (B4 nGQL) BFAILURRMERA count() F GROUP BY XMESBITHLAMITEL, B VIELD REILER,

- (openCypher Ax) AP RILAER count() XEEMMEFHITITEL, B RETURN REILER, FHEZEFEF GROUP BY o
JBA: count({<expression> | *1)

- count(*) REIEITE (B4 NULL) -

 IRERER: int.

aNLIR

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

S —— T ——— occooooocoocoocosed +
| count(b) | count(*) | count(distinct b) |
T — TR R — +
| 4 |5 2 |
foooooooooohoococooooo occooooocoocoocosed +

# 3R[E] player101 follow BYA, MUK follow player10l BIA, BINHZE I,
# 1 count() A GROUP BY' #HTH AR,
nebula> GO FROM "player101" OVER follow BIDIRECT \
YIELD properties($$).name AS Name \
| GROUP BY $-.Name YIELD $-.Name, count(*);
R e e L s el +
| $-.Name | count(*) |
fecconnooos
| "LaMarcus Aldridge" |
| "Tim Duncan"
| "Marco Belinelli" |
| "Manu Ginobili"
| "Boris Diaw"
\ \
+

"

,,
|
|
|
|
|
|

# R count () HTITHL
nebula> MATCH (vl:player)-[:follow]-(v2:player) \
WHERE id(v1)== "player101" \
RETURN v2.player.name AS Name, count(*) as cnt ORDER BY cnt DESC;

"

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

+
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4.5.2 REHE

ERTRAIRELEREHET:

- S-Name : BWERBENHESR.

+ count(*) : ¥R HIMEIRER,

E MR EIBER basketballplayer FIEBEEHIHE, count(*) FIFEF 2 RIRZITHIAFM player101 REAE follow BIX R

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

focooo T —— +
| age | number |
Sosooo T +
|34 |4 \
[33 |4 \
|30 |4 \
[29 |4 \
[38 |3 \
C— T —— +

# AT ST BUREPRFR DR ER.

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

Fommm e e et +
| age | number |
+ommen dromsoosoo +
[34 |4 \
[33 |4 \
[30 |4 \
[29 |4 \
[38 |3 \
Fommm e e et +

# 453t Tim Duncan *BXA9AEK,
nebula> MATCH (v:player{name:"Tim Duncan"}) -[e]- (v2) \
RETURN count(e);

I — +
| count(e) |
Feommmmme e +
| 13 \
I — +

# ZBKE, 45t Tim Duncan XEXHNILE, REIFS (FEEHMESE) .
nebula> MATCH (n:player {name : "Tim Duncan"})-[]->(friend:player)-[]->(fof:player) \
RETURN count(fof), count(DISTINCT fof);

Feommmmmm e e L T T +

| count(fof) | count(distinct fof) |

S S S S +

| 4 3 |

| N +
max()

max() IREISHIRKAE,
JB7A: max(<expression>)

- IREIE: SESHER,

LR
nebula> MATCH (v:player) RETURN max(v.player.age);
Smommossoocecssmooss +
| max(v.player.age) |
Fomm e +
| 47 \
Smommossoocecssmooss +
min()

min() ;& BRI VE.
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4.5.2 REHE

iB7E: min(<expression>)

< IREEE: 5RERSHER,

aNLIR
nebula> MATCH (v:player) RETURN min(v.player.age);
R e e LT +
| min(v.player.age) |
S +
|20 \
R e e LT +
collect()

collect() REI—MFERENRELRNTIR, ZEHAI UK SKIERREESHH—ITIR, LHEERE,
3B collect(<expression>)

- IR[EIZEEL: list,

il

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

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 +
| a | collect(a) | size(collect(a))

T - - +
[2][2 |1 |
[1] 01 |2 |
ST S T S +

# EEH, REEHITER 3, ARSERBHITIRF,
nebula> UNWIND ["c", "b", "a", "d" ] AS p \

WITH p AS g \

ORDER BY q DESC LIMIT 3 \

RETURN collect(q);

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

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

| collect(n.player.age)
+-

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

# BT FIRREMS,
nebula> MATCH (n:player) \

RETURN n.player.age AS age, collect(n.player.name);
Fommm e et e +
| age | collect(n.player.name) |
+ommen S S S +
| 24 | ["Giannis Antetokounmpo"] |
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4.5.2 REHE

| 20 | ["Luka Doncic"] |
| 25 ["Joel Embiid", "Kyle Anderson"] |
Do T S S O S R S RV VN +

nebula> GO FROM "player100" OVER serve \
YIELD properties($$).name AS name \
| GROUP BY $-.name \
YIELD collect($-.name) AS name;

nebula> LOOKUP ON player \
VIELD player.age As playerage \
| GROUP BY $-.playerage \
VIELD collect($-.playerage) AS playerage;

S +
| playerage |
R e L L T +
| [22] \
| [47] \
| [43] \
| [25, 25]

| +

std()

std() IREISHHBEIREE,

iB7E: std(<expression>)

- JREIZEE: double,

NN
nebula> MATCH (v:player) RETURN std(v.player.age);
| std(v.player.age) |

-t

| 6.423895701687502 |

sum()
sum() R[EISEHBIH,
JB7A: sum(<expression>)

< REEE: 5ERSHER.

aNLIR
nebula> MATCH (v:player) RETURN sum(v.player.age);
T +
| sum(v.player.age) |
e +
| 1698 |
T +
Rampl

nebula> GO FROM "player100" OVER follow YIELD dst(edge) AS dst, properties($$).age AS age \
| GROUP BY $-.dst \
YIELD \
$-.dst AS dst, \
toInteger ((sum($-.age)/count($-.age)))+avg(distinct $-.age+l)+1 AS statistics;
+

| dst | statistics |
focoocoooooooo S +
| "player125" | 84.0
| "player101" | 74.0
S T +
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4.5.3 WEFHHEH

4.5.3 NE T EH AL

A48 NebulaGraph ZIFHF R R E .

R
- FRENERTARAANGISHES I SEBR,
- M SQL—#, nGQLBYFHRFZRS| (IE) M1FH. BR CEBESHFHRIIZM 0 FIER.

strcasecmp()
strcasecmp() LEERBNFERFER (FXHANE) »
BA: strcasecmp(<string_a>,<string_b>)
string_a. string_b : fFLLEBIFERTER,
- REIZER: int,
+ Y string_a = string_b BY, 3R[E] 0, ¥ string.a > string.b &, REIATF 0 BY#L, & string_a < string_b BY, REVNF 0 A%,

NN

nebula> RETURN strcasecmp("a","aa");

lower() 1 toLower()
lower() #1 toLower() BRI LUR[EIEE F TR/ NG o
3B lower(<string>) . tolower(<string>)
string . FEEMFRFHo
« REIZEE: string,
aNLIR

nebula> RETURN Lower ("Basketball_Player");

7 S S +
| Llower("Basketball_Player") |
e +
| "basketball_player" |
7 S S +

upper() 1 toUpper()
upper() 1 toUpper() &8 LUREFEE F R BRIAS o
iB%: upper(sstring>) . toUpper(<string>)
* string : IBEMFRT B
« IREIFER: string,
il

nebula> RETURN upper ("Basketball_Player");
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| "BASKETBALL_PLAYER"

length()
length() iR[E]:

- BEFFHENKE, 24 F1,

- BENKE, B4 B

JB7%:  length({<string>|<path>})

. string : IBEMNFRHR,

- path . IEEMRR, EATERT.
+ IRERER: int

NN

nebula> RETURN Length("basketball");
+

| length("basketball") |

Srmmomosoooes +
| length(p) |
Srmcommoooooo +
|1
|1 \
|1 \
Srmcommoooooo +
trim()

trim() MIBRIEE F 7T B LS,
3Bk trim(sstring>)
. string : IBEMNFRR,

+ SREIEE: string.

il
nebula> RETURN trim(" basketball player ");
S +
| trim(" basketball player ") |
S S S +
"basketball player" |
S +
Itrim()

[trim() BIBR=F T R KBBAY = 4.
BA: Ltrim(<string>)
- string ! IBEMFRH.

« JR[EIZEEY: string,

ENLIR
nebula> RETURN Ltrim(" basketball player ");
R e L E T PR +
| Ltrim(" basketball player ") |
S S Sy +
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| "basketball player "
rtrim()
rtrim() BIERF 1T R EERI= K.
IBIE. rtrim(<string>)
. string ! IBEMFRE.

+ REIZEE: string,

NLIR
nebula> RETURN rtrim(" basketball player ");
e ey +
| rtrim(" basketball player ") |
A o +
| " basketball player" |
e ey +
left()

left() REHEE FRFRABET P FRAMNFFRTH.
iB3%:  left(<string>,<count>)

- string : IBEMFRH.

* count : FETEMSKEBFHARFATERE. MR count BIFAFRMKE, MREIFHFHEES,

- IREIZEAY: string.

il
nebula> RETURN Lleft("basketball_player",6);
fmcccccoooossoooosssoooosoosos +
| Lleft("basketball_player",6) |
Y e ey +
| "basket" |
fmcccccooooosooooosooooosooss +

right()

right() REHEE FREEIE TN FRIAMRNFF R SR,
EBE: right(<string>,<count>)

* string : IBENFRIE,

* count . FEEMEBFEHNFRHEE. WOR connt BIFHENKE, WREIFHFERS,

+ REIZEE: string,

ENLIR
nebula> RETURN right("basketball_player",6);
S ey +
| right("basketball_player",6) |
Ao e +
| "player |
S ey +

Ipad()

lpad() THEE FABRAERFHREREKE, FREIZERFFIH,
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4.5.3 WEFHHEH

JB7%:  lpad(sstring>,<count>,<letters>)

* string : IBEMNFRIE,

« count . IEEMEZFBEBEREINFEREE. AR count DF string FRBHKE, NMHIRE string FRFBMBTEIERY count NFERT.
* letters : MKEBEFRIF RIS,

« JR[EIZREY: string,

il

nebula> RETURN Lpad("abcd",10,"b");

frommoosossoosoosnosao +

| lpad("abed",3,"b") |

Srommm oo oo s e mmme +

| "abc"

frommoosoesoosnosnosao +
rpad()

rpad() EIEEFHENEBERFREEEERKE, HEEERFHFH,

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

+ string : EENFRS,

+ count : FEEMKEBFIAREREINFHFRE, MR count DF string FRIEAKE, MRIRE string FRFBMBIRIEH count NFRFo
* letters . MEBFEFTIIFRIE,

« REIZEE: string,

Tl

nebula> RETURN rpad("abcd",10,"b");

{oooocoooooooscooooooD +
| rpad("abcd",10,"b") |
S —— +
| "abcdbbbbbb" \
{oooocoooooooscooooooD +

substr() 1 substring()

substr() # substring() MIEEEFRIBMIEEUEF IR (FEEFARUENFH) , RIEENETNFH, ARFNFRSRHREL,
JBIA: substr(s<string>,<pos>,<count>) . substring(<string>,<pos>,<count>)

+ string ! EENFRHR.

* pos . FEEFAMME, BIFHRS, HELENInt,

+ count : FEEMFHRMUETERFHHRE.

- IREHEEY: string,
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SUBSTR() /11 SUBSTRING() 113/ [1] 5%
© MR pos 790, RT-MIEEFFRBRLIMBAKRER (BEE—IFR) -
© MR pos KFJRAFHRS], MREIZFRFH,
* 08 pos Zf%K, MIiR[E] BAD_DATA
* MR count , MIREIM pos (B FIAEIF R BRENFFRB,
* R count 790, MIREZFRFE,

- A L EAERSBREHITE R,

4.5.3 NEFHHEL

genCypher E N

£ openCypher 1, SIRFHFFE a A null , RIRE null,

il

nebula> RETURN substr("abcdefg",2,4);

R et +
| substr("abcdefg",0,4) |
S +
| "abcd" |
R et +

i +
| substr("abcdefg",2) |
TR —— +
| "cdefg"
L +

reverse()

reverse() WFREIEENF R H,
IBIA. reverse(sstring>)
+ string . EERFRFH.

« R[EZEA: string,

aNLIR

nebula> RETURN reverse("abcdefg");
1 S +

| reverse("abcdefg") |
. +

| "gfedcha"

1 S +

replace()

replace() FHERF M RPHFFATH a BIRAFRH b,
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4.5.3 WEFHHEH

3874 replace(sstring>,<substr_a>,<string_b>)
* string : IBEMNFRIE,

* substr_a: FFRIH ao

+ string_b: FRFEB b,

« JR[EIZREY: string,

il

nebula> RETURN replace("abcdefg","cd","AAAAA");

split()

split() ¥ FFR &R b IRFIADIRR, DREEFRE, HREDRENFRERTIR,
JB3A: split(<string>,<substr>)

+ string . IBENFRS.

+ substr : FFREE b,

- IR[EIZEL: list,

Pl

nebula> RETURN split("basketballplayer","a");

| split("basketballplayer","a") |

concat()

concat() IR[EIFfE SEERM I F R H.

JB7%: concat(sstringl>,<string2>,...)

c RBEDFTERIRULFRFRESH, MRFHESHIE—, WERENZFHFESHAES.
© MREA—PMFRFRBEI NLL, W concat() EREFERENEN NULL o

« IR[EIZEEY: string,

il

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

L +
[r |
R +
| "123" |
L +

//FREBBHE NLL
nebula> RETURN concat("1","2",NULL) AS r;

S —— +
[r \
e +
| _NULL__ |
S —— +

nebula> GO FROM "player100" over follow \
YIELD concat(src(edge), properties($*).age, properties($$).name, properties(edge).degree) AS A;
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4.5.3 VR T HEAL

| "player10042Tony Parker95"
| "player10042Manu Ginobili95" |

concat_ws()

concat_ws() iR[EIBFERT (separator) HEZMIFIEF/RH,

1B concat_uws(<separator>,<stringl>,<string2>,... )

- RBELFER MU LFRESH.

* FARSIFRFSI NLL BY,  concat_ws() ERIERZIR[E] NULL o

c MRDWRERANLL,, FHESHIFE—, WEREZFHFESHAS,
© FRBSHIEFE WL B, ZBEwLE, BEEET 1S

il

//5BRR +, & a, b,
nebula> RETURN concat_ws("+","a","b","c") AS r;

4ommmoa +
[r \
R +
| matbic” |
4ommmoa +

//93RFFA NULL.
neubla> RETURN concat_ws(NULL,"a","b","c") AS r;

//BBER +, FHEBSKE NWLL
nebula> RETURN concat_ws("+","a",NULL,"b","c") AS r;

4o +
[r \
R +
| matbac” |
4o +

/5B I+ FHRESKIAEG—D
nebula> RETURN concat_ws("+","a") AS r;

4omeee +
[r |
oo +
| " |
4omeee +

nebula> GO FROM "player100" over follow \
YIELD concat_ws(" ",src(edge), properties($*).age, properties($$).name, properties(edge).degree) AS A;

| "player100 42 Tony Parker 95" |
| "player100 42 Manu Ginobili 95" |

extract()

extract() MIETEF AT R RIZEXRT & ENRIAR I FF1F
3Bk extract(s<string>,"<regular_expression>")

* string : BEEMF RIS,

* regular_expression : IEMIFIAT,

< REIZER: listo

il

nebula> MATCH (a:player)-[b:serve]-(c:team{name: "Lakers"}) \
WHERE a.player.age > 45 \
RETURN extract(a.player.name, "\\w+") AS result;
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| result |
| ["Shaquille", "0", "Neal"] |
nebula> MATCH (a:player)-[b:serve]-(c:team{name: "Lakers"}) \

WHERE a.player.age > 45 \
RETURN extract(a.player.name, "hello") AS result;

fomconmes +
| result |
Doy comoocs +
[
fmmconmes +

json_extract() Ei%{
json_extract() #&#8%E JSON FRIRFEIRA map HKE,
JBIA: extract(sstring>)

+ string . EEFFTE, J9 JSON #&xo
+ IR[EZEE: map.

&;ﬁtion

- BAMXZ#F Bool. Double. Int. String fl NULL KB,
- XZFFREN 1B Map iRE, MRBEREN 2 RULE, RETRBANZ,

aNLIR
nebula> YIELD json_extract('{"a": 1, "b": {}, "c": {"d": true}}') AS result;
Fom e +
| result |
fmccomossoooccsscsssossoooscas +
| {a: 1, b: {3}, c: {d: true}} |
Fom e +

453 M

BT

RIEE#: November 24,2023
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4.5.4 P AN B AL

4.5.4 NE H B A %L

NebulaGraph Z#FLA TN E BHABT B K #K,

ERER AR
int now() RIEY P RSIRE H AT EE.
timestamp timestamp() RIBYRIRSIR B Y 5188 B
date date() RIBHAIRFREIHFTHAR (UTCBYED) .
time time() RIBYRIRFURE YF08TE (UTC BFED) o
datetime datetime() RIEYRIRSURE Y50 B EAFETE] (UTC BYE]) o
map duration() Feiatial, Bl AR FREER E#H TR,
FHEESN o
Al

nebula> RETURN now(), timestamp(), date(), time(), datetime();

[ —— | [ — [ — T +

| now() | timestamp() | date() | time() | datetime() |

Fommm e R R R e +

| 1640057560 | 1640057560 | 2021-12-21 | 03:32:40.351000 | 2021-12-21T03:32:40.351000 |

[ —— | [ — [ — T +

RIGEH: November 24,2023

- 155/723 - 2023 Vesoft Inc.



4.5.5 Schema HH* %L

4.5.5 Schema HH3 %L
XS4E NebulaGraph 2189 HERAYERIEL,
Schema HEXRIRE D AR

JE4£ nGQL iEA)E
B4 nGQL iBAIHY YIELD F0 wHERE F AR A LUFE RN T/ BRIR R,

e

T vertex. edge. vertices. edges. path BFX%F, RANTEER AS <alias> RERNE A REEREM. a0
GO FROM "player100" OVER follow YIELD edge AS e; o

ID(VERTEX)
id(vertex) iR[@] 2 1D,
BIE: id(vertex)
< REZEE: MR 1D BIREURIE—B.
LR

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

| "player144" |
| "player140" |

PROPERTIES(VERTEX)
properties(vertex) iR [6] S HIFR A B Mo
iB7E: properties(vertex)

- IR[EIZEE: map.
aNIR

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

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

BRERILERREMSIBART (507 55) BRE properties() B vertex SERRINAHIFIE B
o RN EFIAR B S 8B, 5140 60 FROM "player100" OVER follow reversely YIELD properties($h) AR, $A #§ player100 XN
$§ RINIRRGERAVE SR,

properties($*) F properties($$) —ARFATF c0 iBEIHF. BLZER, HESR o
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4.5.5 Schema %L

&;ﬁtion

FAFBILUGEST properties().<property_name> RIRENAAVIEER M. BRFEINEAXMANRIUEEREM, FEJ properties() KEREIFMEREMY, XERMEMK
EitaE,

PROPERTIES(EDGE)

properties(edge) R[EIARIFIE E%.

&% properties(edge)

+ IR[EZEE: map.

ENLIR

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

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

\ﬁrning

F PRI LUEIT properties(edge) . <property_name> EIREVAMIIEE B 1E. BRABRINER XM ARNIREBUEEREM, EJ properties(edge) RENREILMIFRIERE
%, XESBEET IR

TYPE(EDGE)
type(edge) iR[El14HY Edge typeo
1Bk type(edge)

+ R[EZEA: string,

)

nebula> GO FROM "player100" OVER follow \
VIELD src(edge), dst(edge), type(edge), rank(edge);

fmossossooosos {rocooosoososes dheccccccocoas dh=csooooso0os +

| src(EDGE) | dst(EDGE) | type(EDGE) | rank(EDGE) |

fooooooocooooo T Poccooccsooeo Pooooosooooo +

| "player100" | "player101" | "follow" | 0 |

| "player100" | "player125" | "follow" | 0 |

R et o ittt S ettt +
SRC(EDGE)

src(edge) IREIAAVEEIASR IDo

JBE: src(edge)

- REZEAE: M 1D BIREURIEF .
il

nebula> GO FROM "player100" OVER follow \
VIELD src(edge), dst(edge);

R et o +

| src(EDGE) | dst(EDGE) |

S S +

| "player100" | "player101" |

| "player100" | "player125" |
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4.5.5 Schema K%L

e

597 60 FROM "player100" H player100 X R BYEIE.

src(edge) Ml properties( $" ) BHGHIARENEX R src(edge) RARRERIEERILMIEIAS ID, M properties( $") RTRRFIAIREIE, HlINT

DST(EDGE)
dst(edge) R [EIHAIERIS 1D,
B dst(edge)
< IREHRE: FS D HFERRIE—H.
ENLIR

nebula> GO FROM "player100" OVER follow \
YIELD src(edge), dst(edge);

T — R +

| src(EDGE) | dst(EDGE)

focooooocooooo S +

| "player100" | "player101"

| "player100" | "player125"

e

dst(edge) HaA R EEIEREFUHIE IS ID.

RANK(EDGE)
rank(edge) IR[El1HI rank,
JB7%: rank(edge)
< IREZEE: into
ENLIR

nebula> GO FROM "player100" OVER follow \
YIELD src(edge), dst(edge), rank(edge);
+

froocoocoooooooo e +

| src(EDGE) | dst(EDGE) | rank(EDGE)

e ettt R ittt ettt +

| "player100" | "player101" | 0

| "player100" | "player125" | 0

T — froooooosooooos - +
VERTEX

vertex REMMES. BEFRID. Tag. BMEME. FEM AS <alias> IREFIBo

IBIE: vertex

Tl
nebula> LOOKUP ON player WHERE player.age > 45 YIELD vertex AS v;
B T T e +
[ v \
fimmommommmmomsosscmomsosscmmmosmesosso= == ooasosononsoos +

| ("player144" :player{age: 47, name: "Shaquille 0'Neal"}) |
| ("player140" :player{age: 46, name: "Grant Hill"})

EDGE

edge REAHES. B3E Edge type. #2iAm= ID. BE ID. rank. BYMNE. FEA AS

BE edge
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4.5.5 Schema 5<%

il
nebula> GO FROM "player100" OVER follow YIELD edge AS e;
F o e e +
| e [
BB B A, i +

| [:follow "player100"->"player101" @0 {degree: 95}] |
| [:follow "player100"->"player125" @0 {degree: 95}] |

VERTICES

vertices REIFEIFHSHER. #IEEN o
EDGES

edges REIFEFHILNER. HESR o
PATH

path IREIRFELS, FESL 0

openCypher 715 6)iE A

openCypher 322189 RETURN F WHERE FEI R A] LAER AN T 4BRY R .
IDQ)

id() R[El= 1D,

WA id(<vertex>)

« IR[EIZEE: MR D BEEMRIE—,

il

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

| "player129" |
| "player115"

| "player106"
| "player102"

TAGS() FILABELS()
tags() Flabels() &E A Tago
iB3%: tags(<vertex>) . labels(<vertex>)
< REIEE: listo
il

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

S — +
| tags(v)

Sommmmemmo oo +
| ["player"] |
S — +

PROPERTIES()
properties() JREl R BRIFFERE M,
iB3%: properties(<vertex_or_edge>)

- R[EFER: map.

)

-159/723 - 2023 Vesoft Inc.



nebula> MATCH (v:player)-[e:follow]-() RETURN properties(v),properties(e);

R et S T +

| properties(v) | properties(e) |

fosoossocooooosoocoooooscocoos S s oo e as s T +

| {age: 31, name: "Stephen Curry"} | {degree: 90} |

| {age: 47, name: "Shaquille 0'Neal"} | {degree: 100} |

| {age: 34, name: "LeBron James"} | {degree: 13} |
TYPE()

type() :R[ElIZRY Edge type.
JBIE: type(<edge>)

- JREIZEE: string.
il

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

"
| "follow" |
| "follow" |

TYPEID()
typeid() iR[EiA8Y Edge type BIPIER ID 1B, BILARIESSKRHIBTA M.
B typeid(<edge>)
< IREEE: int
il

nebula> MATCH (v:player)-[e:follow]-(v2) RETURN e,typeid(e), \
CASE WHEN typeid(e) > 0 \
THEN "IEM" ELSE "/[" END AS direction \

LIMIT 5;
O N T S —— +
| e | typeid(e) | direction |
B e Fommm e R +
| [:follow "player127"->"player114" @0 {degree: 90}] | 5 | "EA" |
| [:follow "player127"->"player148" @0 {degree: 70}] | 5 | "EA" |
| [:follow "player148"->"player127" @0 {degree: 80}] | -5 | "RmE" |
| [:follow "player147"->"player136" @0 {degree: 90}] | 5 | "Em" |
| [:follow "player136"->"player147" @0 {degree: 90}] | -5 | "RE" |
O N T S —— +

SRC()

src() IR[EAATEIA S 1D,

JBIE: src(<edge>)

< R[EZEE: ME D BRI,
aNLIR

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

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

DST()

dst() IREAKE IS 1D,
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JB7L: dst(<edge>)
< IR[EEA: 15 1D BUEBMRIFT—H.
Tl

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

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

STARTNODE()

startNode() SRER—RBREHREEHRIERES, €3S ID. Tag.
JB7A: startNode(<path>)

LR

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

fmcccccccccccoooooooooooooooosoossssssssssssooa999995 +

| startNode(p) |

e ——————eeee +

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

fmcccccccccccosoooooooooooooosoosssssssossssooa999995 +
ENDNODE()

endNode() SREX—XBFHEEENENSES, B15=ID. Tag.
JB7A: endNode(<path>)
Pl

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

RANK()

rank() iR[EIAAY ranke
HBIE: rank(<edge>)

+ R[EZER: int,
aNLIR

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

S +
| rank(e) |
C S —— +
| o \
|0 \
|0 \
C S —— +

BENE.

BEME,

4.5.5 Schema HH* %L

RIEE#: November 24,2023
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4.5.6 5| FHEL

A48 NebulaGraph 23955k (List) ER#ER, ZBRFIREKEIERE nGQL iBEF openCypher RABIBAIF B AR,

R

- I SQL—#, nGQLFHAFZRS| (IE) M1FiH. BR CEBESHFHERIZM 0 FIER.

wH

RANGE()
range() IREIFEEEHCEE [start,end] REIEF KNFTIR,
3B range(start, end [, step])
+ step: FIESE. FK. BINA 1.

« REIZEE: listo

NLIR
nebula> RETURN range(1,9,2);
S +
| range(1,9,2)
R +
| 1,3,5 7,9 |
S +
REVERSE()

reverse() IREIFRFREFHFIHIHHFIR,
WA reverse(<list>)

- REIZEA: list,

ENLIR

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

S S ey +

| reverse(ids) |

e o +

| [487, 521, "abc", 4923, __NULL_] |

S S ey +
TAIL()

tail() REIFE&RFIRE— N TERIHIIR.
BE: tail(<list>)

« IREEA: list,

ENLIR

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

S S S S +

| tail(ids) |

S ——— +

| [4923, "abc", 521, 487] |

S S S S +
HEAD()

head() ;2@ REE—THRo
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B head(<list>)
- REIEE: 5EFIRANNTRELER,
Tl

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

S +
| head(ids) |
T —— +
| _NuLL__ |
S +
LAST()

last() ;B EIFIRMTRE—PTTHR,

BE: last(<list>)

- BEERE: 5RFIRNHTRERAER,
aNLIR

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

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

REDUCE()

4.5.6 FIEREHEL

reduce() BFREXENMATFFIRPHITE, ARMNRMBPNLFTERREN, RERLATRER, ZRMFBEHAETIRPHS TR, Fe LB
TREXHMBMBHOLAERRM, FRNEREFEERMEP XMRBEMFRHENIES (40 Lisp # Scala) F#9 fold 5 reduce 7o

\I,’:enCypher REM

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

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

* accunulator : TEBATIRNFEERMNER,

initial : 79 accumulator 3RMEFIBENTRIARN K E,

variable : AFIRSIN—NEE, REERFIRFHIWTE,

list © FURFIRTIAT,

expression | ZFRATEHFTIRPNENTRIEIT R, FBERBENME accunulator o

IREZE: BURTIRMEMNSE, URFREXMIEN.
NN

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

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

E S — oo +

| srcl | dst2 | sum |

oo oo Fommoo +

| 34 |31 | 165

|34 |29 | 163 ]

| 34 |33 | 167
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4.5.6 JE£E%E

|34 |26 | 160 |
|34 |34 |168]
|34 |37 |11l
T —— — Hrocooo +

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

Fom e R EETS ettt +
| id | age | degree |
(N —— | — [ —— +
| "Tim Duncan" | 42 | 95
| "LaMarcus Aldridge" | 33 | 90
| "Manu GinobiLi" | 41 | 95
(N —— | — [ —— +

JF4£ nGQL iEA)E

KEYS()
keys() BE—1FI%R, BEFFREANS. UHNAEREM.
B keys({vertex | edge})
< IREER: list
il

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

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

LABELS()
labels() R[] HY Tag FllRo
B labels(verte)

- IR[EIZEEL: list,
il

nebula> FETCH PROP ON * "player101", "player102", "team204" \
YIELD labels(vertex);
+--

| ["player"] |
| ["player"] \
| ["team"] |
+--

openCypher #7515 6)iE A

KEYS()
keys() REI—1M5IR, SEFHFERANR. BSRFFAEREMLE.
JBIE: keys(<vertex_or_edge>)
< REIZER: listo

il

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

oo

| keys(e) |

| ["end_year", "start_year"] |
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4.5.6 JIFREEL

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

LABELS()
labels() iIR[E| =Y Tag FllFRo
BIE: labels(<vertex>)
< IREZEE: list
il

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

T S +
| Llabels(v)
S — +
| ["player"] |
T S +
NODES()

nodes() [REIFEZPFE RATIR, B ID. Tag. BHEAE,
WA nodes(<path>)

< REFERL list

Tl

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

("player100" :player{age: 42, name: "Tim Duncan"}), ("team204" :team{name: "Spurs"})] |

I

| [("player100" :player{age: 42, name: "Tim Duncan"}), ("player101" :player{age: 36, name: "Tony Parker"})] |

| [("player100" :player{age: 42, name: "Tim Duncan"}), ("player125" :player{age: 41, name: "Manu Ginobili"})] |

S S e S TS S ST S BB S oSS S DS S SO SO S S OSSO S OSSO S OO S C S OO S ECEE oo o Cooos SooooE0aSo0m5S +
RELATIONSHIPS()

relationships() ;R EIE&ERHEIE X RHTIR,
£ relationships(<path>)

< REIEE: listo

il

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

fhmccccccccccccccccoooooooooooooooosoooossoosoaaaaaaaaaaassssaeeoSSeeeESE +
| relationships(p) |
e e +
| [[:serve "player100"->"team204" @0 {end_year: 2016, start_year: 1997}]] |
| [[:follow "player100"->"player101" @0 {degree: 95}]] |
| [[:follow "player100"->"player125" @0 {degree: 95}]]

+

RIGEH: November 24,2023
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4.5.7 RRVLH L
AT NebulaGraph SZHFRYSEBYFRHR R £,

toBoolean()

toBoolean() HF R REENHR,
TEE. toBoolean(<value>)

+ REIZEE: bool,

LR

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

fpommmmmoos +
| b \
S —— +
| true |
| false |
| true |
| false
| _NULL__ |
fpommmmmoms +
toFloat()

toFloat() B FRFRFEIR T R o
JB7%: toFloat(<value>)

- IR[EIZEE: float,

il

nebula> RETURN toFloat(1l), toFloat('1.3"), toFloat('le3'), toFloat('not a number');

S | ST S — Droccoocoocoocooos S S S +

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

Sroscoosoocoo rosooosooocoosoos S - +

| 1.0 | 1.3 | 1000.0 | __NULL_ |

S | ST S — Droccoocoocoocooos S S S +
toString()

toString() HERIEE S HIBRBEUBRIR N FRBEE,
B toString(<value>)

- IREEEY: string,

LR
nebula> RETURN toString(9669) AS int2str, toString(null) AS null2str;
Srmmmmmosos e mmoo oo +
| int2str | null2str |
S frmoooooooos +
| "9669" | __NULL__ |
Srmmmmmosos e mmoo oo +
tointeger()

tolnteger() KiF mEFRF RN,
JB7%: tolnteger(<value>)

- IR[EIZEE: int,

- 166/723 -
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4.5.7 RS

NN

nebula> RETURN toInteger(1l), toInteger('l'), toInteger('le3'), toInteger('not a number');
B ettt TS T R e e LT F o e +

| toInteger(1) | toInteger("1") | toInteger("1e3") | toInteger("not a number") |

toSet()

toSet() FFIRFAESERNESR.
EED toSet(<value>)

< REIZEE: seto

Pl

nebula> RETURN toSet(list[1,2,3,1,2]) AS Llist2set;

hash()

hash() REISHMEHE, HSMAIURRF. FHH. JIR. ARE. NULLFXENE, IETEERAXLELBHREIR,
hash() BRIEREF MurmurHash2 8%, #F (seed) 79 oxc70f6907UL o FAF AILATE hEEEBRARE,

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

JB7%: hash(sstring>)

+ IRERER: int,

il

nebula> RETURN hash("abcde");

+---

| hash("abcde") |

S +
| hash(NULL) |
Fommm e +
| -1 \
S +

S S S S S +
| hash(toLower("HELLO NEBULA")) |
SrosooosoosoonsoosooosoosoEoEoaos +
| -8481157362655072082

S S S S S +

RIEEH: November 24,2023
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4.5.8 FfFFREAEL

4.5.8 A AL

A48 NebulaGraph 2RISR HRIAT R

CASE
CASE AT EAFRMRTIEES, M openCypher —#%, nGQL REFMFAINEY casE KA. ERFZAFERAZ.

CASE RIXRKBHAFAE RN, HEBEE—MEUHEILRBGESEMYS, RARRELER, NRFHBEMEY, FiEid (st FARELER, NRE
ELSE FAIBARHBEMMEZME, MRE NLL o

SIS
- iEE

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

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

&Tjtion

CASE RIATL—EEF enp 452,

B BieA
comparer AF5 value #HTHHERMERIEFRRIER.
value 0 comparer HATLLEY, WNRITAD, NIFHRBLLF Mo
result Y15 value ITER comparer , MIR[ENZ result o
default WMREBFMLE, WiREIZ default .

-

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

ELSE -1\
END \
AS result;
Srommnosoo +
| result |
C +
[1 \
Srommnosoo +

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

ELSE "Nah" \

END \

AS Age_above_35;
Sroooooccocoooooco S +
| Name | Age_above_35
S frocccoocoosooco +
| "Tony Parker" | "Ves"
| "Manu Ginobili" | "Yes"

T S +
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4.5.8 FfFFREAEL

CASE
WHEN <condition> THEN <result>
TWHEN ...]
[ELSE <default>]
END
S WA
condition YR condition 9 true, RAEIEEM.
result condition 79 true, MR[EILE result o
default NGB RMIES, MIREZ default o
- Pl

nebula> YIELD \
CASE WHEN 4 > 5 THEN 0 \
WHEN 3+4==7 THEN 1 \

ELSE 2 \
END \
AS result;
fooooooos +
| result |
Srommmmme +
|1 \
fooooooos +

nebula> MATCH (v:player) WHERE v.player.age > 30 \
RETURN v.player.name AS Name, \

CASE \

WHEN v.player.name STARTS WITH "T" THEN "Yes" \

ELSE "No" \

END \

AS Starts_with_T;
S Mhoccooooccocooos +
| Name | Starts_with_T |
S e +
| "Tim Duncan" | "Yes"
| "LaMarcus Aldridge" | "No"
| "Tony Parker" | "Yes"
S e +

7 BT R E A = X 1)
ATEPRAEEEAMBERALN, BRPEETHRENNER. BFSNA TR

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

ELSE "No" \

END \

AS Age_above_35;
Sroooocoocoooooco e S S +
| Name | Age | Age_above 35 |
S roccco drccccoocoocoseo +
| "Tony Parker" | 36 | "No"
| "Manu Ginobili" | 41 | "No" |
e —— e +

THIRERNEREH KT 35 Bt ves . BEREEMEER, FieF 36 BIHLHAIZIZE No o
XZREAETWERT EERER (AsE RIXR, LLERITRRZ §5.player.age F $$.player.age > 35, L/ 36 AY:
+ $§.player.age B9EJI 36 , EIEAER into

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

XFREEERETALES, ARERM, BEEiRE Noo

coalesce()

coalesce() REIFFEREARNPE TR,
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4.5.8 FfFFREAEL

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

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

fomcozoscos +
| result |
R —— +
| _NULL__ |
focososcos +

RIGEH: November 24,2023
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4.5.9 TEIH AL

4.5.9 15 1A AL
IBIRIRE IR true BY, false , @& AT WHERE FA)H,

NebulaGraph Z#F AT iBRE I

KR A

exists|() NSHEENRBMER. DRRFPFE, MWIRE] true , BNLRME] false o

any() INSREEMIBEERFIIRPNEDL—N TR, WRE true , FNRE false o
all() MREEEDERATIIRTNS N TR, MWEE true , TUERME falseo
none() MREERIBEARER FHIRFNER—PE, WEE] true , FNLERE false o
single() NFEEMFIEATIIRPHE——DTER, WRE true , FNRME false o

e

WRFIRAT, HEFIRPHOFAETERAT, MEE NULL

g.npatibility

£ openCypher FIREX T BREK exists() , EM L REBEBTEAELI,

%

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

il

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

Fommmeo +
[r |
REEE TS +
| true |
Fommmeo +

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

Fommmeo +
[r |
REEE TS +
| true |
Fommmeo +

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

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

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

nebula> MATCH p = (n:player{name:"LeBron James"})<-[:follow]-(m) \
RETURN nodes(p)[0].player.name AS nl, nodes(p)[1].player.name AS n2, \
all(n IN nodes(p) WHERE n.player.name NOT STARTS WITH "D") AS b;
e e dhmmccccs +
| n1 | n2 | b
foooooooooooooooo S Proccoooo +
| "LeBron James" | "Danny Green" | false
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"LeBron James" | "Dejounte Murray" | false |

[ \

| "LeBron James" | "Chris Paul" | true

| "LeBron James" | "Kyrie Irving" | true |
| "LeBron James" | "Carmelo Anthony" | true |
| "LeBron James" | "Dwyane Wade" | false |
B oo o e +

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

nebula> MATCH (n:player) \

RETURN exists(n.player.id), n IS NOT NULL;
S N +
| exists(n.player.id) | n IS NOT NULL |

nebula> MATCH (n:player) \
WHERE exists(n['name']) \
RETURN n;

("player105" :player{a,
("player109" :player{age: 34, name:
("player111" :player{age: 38, name:

"Danny Green"})
"Tiago Splitter"})
"David West"})

R/GEH: November 24,2023
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4.5.10 geo B

4.5.10 geo %L

geo AT EMMMIE=E (GEOGRAPHY) #IEERIMES M EHAITIZIE.

KT IR AR BIES I o
B
ERIZK R[EIKE iR
ST_Point(longitude, latitude) GEOGRAPHY SIEEE— RBHIE=E,
ST_GeogFromText(wkt_string) GEOGRAPHY RESENS WKT FRFEBERZ B 89 GEOGRAPHY,
ST_ASText(geography) STRING IR[EENH GEOGRAPHY BY WKT FEF R0
ST_Centroid(geography) GEOGRAPHY LAE 5 GEOGRAPHY MR [EIE NBY GEOGRAPHY BIRZi0ho
ST_ISValid(geography) BOOL iR[E]% N\HJ GEOGRAPHY 2&HE %,
ST_Intersects(geography_1, geography_2) BOOL R[ElE NBIH S GEOGRAPHY BEH X &,
ST_Covers(geography_1, geography_2) BOOL JR[E] geography_1 RE5ZL B A geography_2, 1R geography_2
F&BE LT geography_1 4MEBRIsR, R[E] True,
ST_CoveredBy(geography_1, geography_2) BOOL JR[E] geography_2 RETLE A geography_l. 313 geography_1
FRIEE LT geography_2 FMEBRIS, R[E] Trueo
ST_DWithin(geography_1, geography_2, BOOL IR geography_1 HZEDF—1 RS geography_2 AR — = BYEE
distance) B/NFHET distance 8 (LKARA) BEMER, MRE
Trueo
ST_Distance(geography_1, geography_2) FLOAT IREFNEZE GEOGRAPHY ZEIMEREIEE (LUKARAL) .
S2_CellldFromPoint(point_geography) INT RO % 52 GEOGRAPHY B9 Do
S2_CoveringCelllds(geography) ARRAY<INT64> IREIZE & N GEOGRAPHY B9 S2 87T ID B4R,
Rl
nebula> RETURN ST_ASText(ST_Point(1,1));
| ST_ASText(ST_Point(1,1)) |
S — +
| "POINT(1 1)" |

S —— +
| ST_ASText(ST_GeogFromText("POINT(3 8)")) |
S +
| "POINT(3 8)" |
S —— +

L +
| ST_ASTEXT(ST_Centroid(ST_GeogFromText("LineString(0 1,1 0)"))) |
S S +
| "POINT(0.5000380800773782 0.5000190382261059)"

femmsmmssssscsmcsssscsccsssscsmesssssssssssssmmsossssmeoSSEsS +

S +
| ST_ISValid(ST_GeogFromText("POINT(3 8)")) |
S SN — +
| true

S +

B T +
| ST_Intersects(ST_GeogFromText("LineString(0 1,1 0)"),ST_GeogFromText("LineString(0 0,1 1)")) |
B0 50000000 0 0 S S +
| true |
B T +

-173/723 - 2023 Vesoft Inc.


https://s2geometry.io/devguide/s2cell_hierarchy

S

4.5.10 geo %

W

nebula> RETURN ST_Covers(ST_GeogFromText("POLYGON((0 0,10 0,10 10,0 10,0 0))"),ST_Point(1,2));

| ST_Covers(ST_GeogFromText("POLYGON((0 0,10 0,10 10,0 10,0 0))"),ST_Point(1,2))

+
i
|
|
|
|
|
|
|
|
|
|
|
|
i
i
i
i
i
i
|
i
i
i
i
'
+— +— 4+

RGEH: November 24,2023
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4.6 i@ HEIMIEA)

4.6 EifiEH]

4.6.1 NebulaGraph 2 if)1E Ay it

X748 NebulaGraph BBRIE RGN X RELEDNERTR.

:b 'f

Hlll'

&

NebulaGraph BY$GEE LS ANMF R . SNEALUE 0 REMTE (Tag) ; SFHEBRRE—MNIZE (Edge Type) o IREENERZERK
HRRAENE; WREEXIIREB UK ONENE. AEAN, FLIETEE /RSN RRETHIER. EZER, #EL

ELIEOPIES

NebulaGraph Bz OEIEBAIRI S A

FETCH PROP ON F1 LOOKUP ON B % FA FERAYERIEEM; o0 AN maTcH BT EEZMEOMELURIER; FIND PATH I GET SUBGRAPH FE FEIXURHIERZZ 18N
FEZI; sHow BT REEURENTHIRER.
R R AR
FETCH PROP ON
% BTFRIUEE R SiarEH.
5. BHIAKNS DA ID, HIRRIERBM.,
BEEA:

© WEIRE R TIBA 1D,
RS TE M SR B BIAR R BNk
- {EH VIELD FAIEEIREINE .

il

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

—_— 1

|
|
| [ SEEISE player TAG FRAERM
|
L

|
|
|
|
| M "player100" XA £FRER
|

L

FREX player XA TAG THIEM

BEER, BEL 0
LOOKUP ON

% BFETRSIE®RTHIA D,
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= RIEBUEERSHILH 1D,
BiRA:
© WEBISE R EIIRE SN ZEE,
- {EH/ VIELD FAEEREIR 1D,

il

LOOKUP ON player WHERE player.name == "Tony Parker" YIELD id(vertex);
T T

I
|
I ———————— EEZEHRM VD
|
L

SR REME name HYE

1RIESHY TAG player &if

B%: BTFETOENS#TERRN, REROERS. BHETRNES. JLIEEBRNARE. BHEE, FEF,

= ERNEER, IR RBRR. BRNARE.

BiRA:
- g5 (67 F0 8% ) FREIEEIE R BRREVE M, B0 VIELD $7.player.name o

4.6.1 NebulaGraph ZifiE A ik

 Z5R0 N properties($h) F properties($s) FoR MR BMREIFIEREE; HETRLTIEERMER, FREIEENRENE, FI40VIED

properties($*).name o

- &5 src(edge) F dst(edge) SRIRENIAATICIA R BFRm= 1D, BIA0 YIELD src(edge) o
il

60 3 STEPS FROM "player102" OVER follow VIELD dst(edge);
T T

|
|
| EERE-PANER
I

M follow EXMA[HAM]FER

EE2 "player102”

BR3 Y%

% BFRITERMN TLREEM.
5 ERMEEACRNER, NI HREEEANSMLNAS,
BEEA:
MATCH i&4)3 %A OpenCypher fiEi%, HERE—LEER:
- EA = RIXBEHIMTHARE =, BI%0 WHERE player.name == "Tony Parker" o
- SIFASMENR, FEEESRRE, BI%0VIELD player.nane o
« HE WHERE id(v) == "player100" iBi%o
+ WER RETURN FAIFEEREIFE S

AN

-176/723 -
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MATCH (v:player{name:"Tim Duncan"})--(v2:player) \

RETURN v2.player.name AS Name;

BEER, BER o
FIND PATH
% BTFEeLENER-MBRRZBNERE; HETNREPHSMLNEENER.

855 =

WiRA

EWR R ZEHFE KR,

T BUER YIELD FAEEREE S,

NN

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

T T T
! |
r |

e ZHMAERENBE AR — REEER p 5

MATERGER. £ VID

TR
BZEE, EE0 o
GET SUBGRAPH
% REVARFESRHHNEN—2; TN FEFNRIANEN.
8 DMENEREMRFEXENIEEEM, WIHRIEN ANTMETE, ERNENMKEHIIEMLE,
WEE: MAUEF VIED FAEEEREES.
aNLIR
GET SUBGRAPH 5 STEPS FROM "player101" YIELD VERTICES AS nodes, EDGES AS relationships;

- T
! ! ‘

! | ‘

| L M "playerl0l" FtAH%  EEFRENR. 2
|

L

IREX 5 HHIRER

BEER, BEER 0

-177/723 -
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SHOwW

4.6.1 NebulaGraph ZifiE A ik

SHOW iEA T ERFREEIBEENTHIEER, MARATRIVEEEEIEEFNEGHRIENS. XX EMBERTENREENENNEE, NE
BUENETIE. /7%, BB, K55

=)

HAHEE

NebulaGraph HWEEEARIASER, UERNEERNEIM,

BEOTNFIRAFEINER, FENZERREGG, HER
Fo WESR

il

nebula> GO FROM "player100" OVER follow \

BE
SHOW CHARSET
SHOW COLLATION

SHOW CREATE SPACE <space_name>

SHOW CREATE {TAG <tag_name>

EDGE <edge_name>}

SHOW HOSTS [GRAPH | STORAGE |

META]

SHOW {TAG | EDGE} INDEX STATUS

SHOW {TAG | EDGE} INDEXES

SHOW PARTS [<part_id>]

SHOW ROLES IN <space_name>

SHOW SNAPSHOTS
SHOW SPACES

SHOW STATS

SHOW TAGS | EDGES

SHOW USERS
SHOW SESSIONS

SHOW SESSION <Session_Id>

SHOW [ALL] QUERIES

SHOW META LEADER

VIELD dst(edge) AS dstid, properties($$).name AS Name | \
GO FROM $-.dstid OVER follow YIELD dst(edge);

il
SHOW CHARSET
SHOW COLLATION

SHOW CREATE SPACE
basketbal lplayer

SHOW CREATE TAG player

SHOW HOSTS
SHOW HOSTS GRAPH

SHOW TAG INDEX STATUS

SHOW TAG INDEXES

SHOW PARTS

SHOW ROLES in
basketballplayer

SHOW SNAPSHOTS
SHOW SPACES

SHOW STATS

SHOW TAGS . SHOW EDGES

SHOW USERS
SHOW SESSIONS

SHOW SESSION
1623304491050858

SHOW QUERIES

SHOW META LEADER

-178/723 -

WA
BRERINFHE.
B HEIRTHEF AN,

ETEEEZEERED,
BREE Tag/Edge type IEEEE,

£/R Graph. Storage. Meta RS EHE
Bl lRAfER.

ERFEERIIOEIRES, UEREERE
R3IRE M.

HItH HAETEZ B RRIFRA Tag M Edge
type (B1EENY) BZ5[,

BTEZEREESRRES RBE
S

o

ERNRERFRNABER.

BTAEREER.
BRIEFNETE,

Bl sTATS (RLERNBE = BRITHE
:%\o

ETRYFIEZEAKAE Tag/Edge
types

ETAPER.

BETRFIBRIEER.

IEERIE ID #TEE,

& Hai Session RIEERITIE AR
55

B RHH Meta 581 leader 58,

FRET—NFENR, BRET—NFEEPER §- 5IRRERN?

2023 Vesoft Inc.
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4.6.1 NebulaGraph Z i a) il

| "player100" |
| "player102" |
| "player125" |
| "player100" |

EER | UEAT nGQL, FERT OpenCypheri&f], BIREETE MATCH BRI FEREER. MREEMEH MATCH BR#ITEAEN, AJLUER
WITH Fo

il

nebula> MATCH (v:player)-->(v2:player) \
WITH DISTINCT v2 AS v2, v2.player.age AS Age \
ORDER BY Age \
WHERE Age<25 \
RETURN v2.player.name AS Name, Age;

{oocoocoooooooncosoooono i — +
| Name | Age |
fommmmmeoemmmemessmamas S +
| "Luka Doncic | 20

| "Ben Simmons" | 22

| "Kristaps Porzingis" | 23 |
fommmmmeoemmmemessmamas S +

HEER

* nGQL {EAR%IE
+ nGQLEALCE

RIGEH: November 24,2023
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https://www.siwei.io/ngql-tutorial/

4.6.2 MATCH

4.6.2 MATCH

WATCH IBEIRMETIEN (Pattern) LECAVIEZERINRE, HBEEX —PHEMEN, AIFE NebulaGraph REHRSRILACRIEIE, EHRRTITEN
iEfE, PR RETURN FARREMERNERIRE,

EAXH, BIBERER BOMIREHEERSRIER MATCH BERIER.

%

WATCH B AIEEAARAR T EAMEMIES (40 60 7 Lookwp ) BARIEM. EHITEWEY, wTcHiIEFDERMNEBERER , RERERAUEEY
W, BATEEES.

NATCH BRI B ALERT0T

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

* pattern: MATCHIBAISZIFLE—PHEZMER, ZMERZEEEEZS () 2. B0 (a)-[1->(b),(c)-[1->(d) » Pattern FiF4HRAAES L

* clause_1: 25 WHERE . WITH. UNWIND . OPTIONAL MATCH ¥4, tRAJLAfEFE MATCH fERF4,
* output : EXBEIROHEHERNTIRETR. AILUER As I8BTIRNFIE.

* clause_2 : SZ#F ORDER BY . LIMIT FHlo

- M350 fRASFIE, MTcHIBAZFERANE, IERMEBEARSISEDRFGNER TBEHER SR, FIZaHMRATR, MATCH BEERELER
TRERAMITEINEFTERA LT REVEHERME,
© M 3.0.0 lRAFA, ATXFIARE Tag HEM, REIBMERUAFIMETE Tag BFF. ENM RETURN @8> <BES> BN RETURN <EB%> . <Tagh>. <EBMH> o

i AU
- REBRAITEERAM, FHAXARSEEWEETE, FRNREHTLRARNATERRE, JTRESHERNRK, RARRETRE BNER

BE~F
BESIERERIETE Tag. WKBAE, A0 MATCH (v:player) RETURN v.player.name AS Name iBA)JHFAY v:player Fl v.player.name o

- A]7) Tag. Edgetype 3 Tag. Edgetype NEANBMLIRERS], MIEEREAIERE. FIW, AFEILA player Tag BIERESI, &N player Tag iy
name BHRIERS|, BXRSINEANIRED, ESN o

- Bl MATCH I5AT AT WEIREL,

fi A

JUAGY
BRANE—ESHERAAEXEERTTERAPI=R. 5 (v) o

nebula> MATCH (v) \
RETURN v \
LIMIT 3;

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

ILAc TAG

gﬁﬁ&ﬂ:#ﬁ'&

7 NebulaGraph 3.0.0 Z#i, [LEZ Tag FYHIIRRE Tag BB RSIHE Tag WENBHERS|, T, AFRILEETIZ Tag 1T MATCH B8, M
NebulaGraph 3.0.0 748, [TEZ Tag RAILAREIEZRS], BFEMEMA LINT REGEHERIE. M NebulaGraph 3.5.0 784, MATCH IBAIZIFERAM, TH
7 Tag 5% Tag WENBIEOIERS|, HEMER LT REBGHERNE, BIAIHIT WATCH B,

AP A UTESRBIAMA <tag_nane> RRIRICHH Tago

nebula> MATCH (v:player) \

RETURN v;
fmccccccccccccoooooooooooooooososssosossssosooaaaaaa00000955 +
[ v \
S S S +
| ("player102" :player{age: 33, name: "LaMarcus Aldridge"}) |
| ("player106" :player{age: 25, name: "Kyle Anderson"})
| ("player115" :player{age: 40, name: "Kobe Bryant"})

FELRHEST Tagm, JUAEXES () o

nebula> CREATE TAG actor (name string, age int);
nebula> INSERT VERTEX actor(name, age) VALUES "player100":("Tim Duncan", 42);
nebula> MATCH (v:player:actor) \

RETURN v;
Y ey +
[ v |
b +
| ("player100" :actor{age: 42, name: "Tim Duncan"} :player{age: 42, name: "Tim Duncan"}) |
Y ey +

VSR S R

FRPALUE Tag BUAMIA {<prop_name>: <prop_value>} RNEINH mAYE 4.

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

{6 A3 WHERE FE) 0 AT LASCELAB BV

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

RETURN v;
S0 S S +
[ v I
S +
| ("player100" :player{age: 42, name: "Tim Duncan"}) |
S0 S S +

\Iien(:ypher RAM

£ openCypher9 /1, = Z2HREEHERF, £ nGQLH, =ZEMREEHF, - 2WESERN.

/3 WHERE FB) B & ILAD m VB 1o

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

RETURN v;
S S +
[ v [
fmcccccccccccosoooooooooooooosoosssssssossssooa999995 +
| ("player100" :player{age: 42, name: "Tim Duncan"}) |
S S +

nebula> WITH ['Tim Duncan', 'Yao Ming'] AS names \
MATCH (v1:player)-->(v2:player) \
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4.6.2 MATCH

WHERE v1.player.name in names \
RETURN v1, v2;

S S S e +
| vi | v2
SfocmmosoooocessssmosseoccEsassEos s oo s s s === == saoona00D T TR +
| ("player133" :player{age: "Yao Ming"}) | ("playerl14" :player{age: 39, name: "Tracy McGrady"})
| ("player133" :player{age: 38, "Yao Ming"}) | ("playerl44" :player{age: 47, name: "Shaquille 0'Neal"})
| ("player100" :player{age: 42, "Tim Duncan"}) | ("player101" :player{age: 36, name: "Tony Parker"})
| ("player100" :player{age: 42, name: "Tim Duncan"}) | ("player125" :player{age: 41, name: "Manu Ginobili"})
R e e e L L T T P B ettt e +
ICACH, ID

FFRILAER S ID BLEER. id() BRERAT UG ER A9

DO

nebula> MATCH (v) \
WHERE id(v) == 'player101' \
RETURN v;

EILEZ SR 1D, FTLUR WHERE id(v) IN [vid_list] B%3 WHERE id(v) IN {vid_list}o

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

| ("player101" :
| ("player101" :
| ("player102" :player{a

"Tony Parker"})
"Tony Parker"})
"LaMarcus Aldridge"})

nebula> MATCH (v) WHERE id(v) IN {"player100", "player101"} \
RETURN v.player.name AS name;

| "Tony Parker" |
| "Tim Duncan"

U eSS D)

BRELER -- FSRTAE MR, HLREXEDEEN R,

.Eiﬁ)izt%@ri

EnGQL1xH, --FSEFITAERE, MnGQL2xiE, -- FSRTHAHNL, FEAFTIR.

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

| "Manu GinobiLi"
| "Manu GinobiLi"
| "Dejounte Murray"

FFRILIE -- 155 L1810 < 5 > T S4EEUR A M.

# -->FRRIOM v FFEA, 180 v2. MFR v SRR, HFER v2 RERAL,
nebula> MATCH (v:player{name:"Tim Duncan"})-->(v2:player) \
RETURN v2.player.name AS Name;

| "Tony Parker"
| "Manu Ginobili" |

MRFEHIETETR, JLUER CASE RixTo
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nebula> MATCH (v:player{name:"Tim Duncan"})--(v2) \
RETURN \
CASE WHEN v2.team.name IS NOT NULL \
THEN v2.team.name \
WHEN v2.player.name IS NOT NULL \
THEN v2.player.name END AS Name;

R —— +
| Name

R e e L s +
| "Manu Ginobili" |
| "Manu Ginobili"

| "Spurs"

\

"Dejounte Murray"

MRFEY BER, FJLUEINES =FL,

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

| "Dejounte Murray"
| "LaMarcus Aldridge
| "Marco BelinelLi"

"

MRFARESI AR, JUERESHERTRNESE,

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

| "Dejounte Murray"
| "LaMarcus Aldridge" |
\

"Marco Belinelli"

LT 2
R SR 7 1R, AP RIUERBEEX T EmE KRG,
nebula> MATCH p=(v:player{name:"Tim Duncan"})-->(v2) \
RETURN p;
S e S +
[p |
S S S S S s +

| <("player100" :player{age: 42, name: "Tim Duncan"})-[:serve@0 {end_year: 2016, start_year: 1997}]->("team204" :team{name: "Spurs"})>
| <("player100" :player{age: 42, name: "Tim Duncan"})-[:follow@0 {degree: 95}]->("player101" :player{age: 36, name: "Tony Parker"})> |
| <("player100" :player{age: 42, nam Tim Duncan"})-[:follow@0 {degree: 95}]->("player125 layer{age: 41, name: "Manu Ginobili"})>

4.6.2 MATCH

\I,’:enCypher RAM

EnGQLH, efFSRTFUBH rank, £ openCypher H1, &5 rank =,

U]

nebula> MATCH ()<-[e]-() \
RETURN e \
LIMIT 3;

Itfii. EDGE TYPE

ME—8, APEILIA :<edge_type> RNIEINAH Edge type, HI%0 -[e:follow]- o
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4.6.2 MATCH

gﬁ#&l&%@&

£ NebulaGraph 3.0.0 Z#i, FLAD Edge Type BYF1#Z2 Edge type "B BEMLEMMERS], TN, AR TEET Edge Type 41T vaTcH B4, M

98, TH/I Edge Type BIIZZS|E A LINIT PRGNS REE, BIEIFER wATcH iBAILADA,

NebulaGraph 3.0.0 78, [TEZ Edge Type RIARBIEZRS|, BREMFA LT REMLLERKE, HAKTIEEHNAHE. M NebulaGraph 3.5.0 7

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

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

ustihulib)==tes

FP AL {<prop_name>: <prop_value>} FRREINH Edge type BB M, 5140 [e:follow{likeness:95}] o

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

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

+

{6 A3 WHERE FB) B ILECINAY B 1.

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

:follow "player125"->"player100" @0 {degree: 90}] |
:follow "player140"->"player114" @0 {degree: 90}] |
:follow "player133"->"player144" @0 {degree: 90}] |
:follow "player133"->"player114" @0 {degree: 90}] |

Itfii%Z 1 EDGE TYPE

5 | TLALED % Edge type, f5I30 [e:follow|:serve] o S5— Edge type FINEXES () RAIEHE, G4 Edge type IR E S0 IEEE, I

%0 [e:follow|serve] o

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

RETURN e;

B ettt +
| e \
T T +
| [:follow "player100"->"player101" @0 {degree: 95}]

| [:follow "player100"->"player125" @0 {degree: 95}]

| [:serve "player100"->"team204" @0 {end_year: 2016, start_year: 1997}]
T T +

BPELY BiER, LEEREPNEERL,

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

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

("player104" :player{age: 32, name: "Marco Belinelli"})
("player101" :player{age: 36, name: "Tony Parker"})

|
R
|
|
("player102" :player{age: 33, name: "LaMarcus Aldridge"}) |
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TCHCTE KB 12
P RIAER T A ER t<edge_type>*<hop> ILECREKEE TR,  hop BB — P IFTATEEK,

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

B i ) +
| Friends |
S S +
| ("player100" :player{age: 42, name: "Tim Duncan"}) |
| ("player125" :player{age: 41, name: "Manu Ginobili"}) |
| ("player102" :player{age: 33, name: "LaMarcus Aldridge"}) |
S S +

AR hop 9 0, EHAKILACERTE LAVECIAR,

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

RETURN v2;
F o e e +
| v2 [
S +
| ("player100" :player{age: 42, name: "Tim Duncan"}) |
F o e e +

4.6.2 MATCH

e

UFEAALUETEREEREEIE, BHA e B—1FIK, BE .degree HIEM,

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

XBIEHIRE:

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

H—F, XREFANSHRIDNE—BEBRIETIBHTRA:

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

TEXLECRY S BRI #HITIIERY, MR -[e:follow2]-> AT e HITITIE, HATH e FERRFILAEIESRE

, ME—TMEESFBNFIR, fHl:

RSN TS

PRI LERRTN A ER :<edge_type>*[minHop. .maxHop] FEARZEKERTR,

&Tjtion

WMRFKIGE naxhop FIRERSFH graph ARSS OOM, 1FEIERITIZH T,

e Lol
minHop ANED, RNEREMNR/NMEE, mindop AIUE— N EREE, HKIMER L
maxHop ANEI, RTBIEMWERAKE, naxHop HIE—NEHRER, RAERLEH K.

YR KIETE minHop F maxHop , {NIKET :<edge_type>* , M ZHEFRFAERIAE, BP minHop 791, maxHop AFEH Ko

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

| ("player125" :player{age: 41, name: "Manu Ginobili"}) |
| ("player101" :player{age: 36, name: "Tony Parker"}) |
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nebula> MATCH p=(v:player{name:"Tim Duncan"})-[e:follow*1..3]->(v2) \
RETURN v2 AS Friends;

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

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

"

("player125" :player{age: 41, name: "Manu Ginobili"})
("player101" :player{age: 36, name: "Tony Parker"})
( \

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

B EILUER DISTINGT X BFREAEELER,

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

N »
| Friends | count(v2)
S S R ——— +
| ("player102" :player{age: : "LaMarcus Aldridge"}) | 1

| ("player100" :player{age: : "Tim Duncan"}) | 4

| ("player101" :player{age: : "Tony Parker"}) | 3

| ("player125" :player{age: "Manu Ginobili"}) | 3
S - +

YN minHop 9 0, RARMCECERR ERICIAS, B, S5 EARFIEL, TEARGIEE nindop 70, LA, EARS "Tin duncan" B B ERZBIHCIA
=, FIEEERETIITEHAS, HELENREINERFPZIT—R,

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

e S T — +

| Friends | count(v2)

-+

| ("player102" :player{a 1
| ("player100" :player{age: 42, : "Tim Duncan"}) |5
| ("player125" :player{age: 41, : "Manu Ginobili"}) | 3
| ("player101" : "Tony Parker"}) | 3
S S R —— +

e

LEEAPERTE e RREKIET KRN, HII0 -[le:follow'0..3]->, FEIFEEMBRAPSIAeo FlIN, FAZHUATIED:

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

URi% 1~ EDGE TYPE (25 K13
BARAUETKREKERFIEE S Edge typeo hop . minHop FI maxHop 3RS Edge type #RER,

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

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

| ("player100" :player{age: 42, name: "Tim Duncan"})
| ("team215" :team{name: "Hornets"})
| ("player125" :player{age: 41, name: "Manu Ginobili"})

I ( \

"player102" :player{age: 33, name: "LaMarcus Aldridge"})

LTI VE 2 a0
BRELARXES () RS MER.

nebula> CREATE TAG INDEX IF NOT EXISTS team_index ON team(name(20));
nebula> REBUILD TAG INDEX team_index;
nebula> MATCH (v1l:player{name:"Tim Duncan"}), (v2:team{name:"Spurs"}) \
RETURN v1,v2;
e S S e e +
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| vi | v2 |
R e e L e e R e L e P +
| ("player100" :player{age: 42, name: "Tim Duncan"}) | ("team204" :team{name: "Spurs"})

e e +

VCHC i A i 12
FAP AT LUEF allShortestPaths IR [EIFCYA M B B iR mAVF B REZER R0

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

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

it +
FAPRILAER shortestPath IR[EIRCIA R B BT R AR — R RFEHBEZ.
nebula> MATCH p = shortestPath((a:player{name:"Tim Duncan"})-[e*..5]-(b:player{name:"Tony Parker"})) \

RETURN p;
S S +
[p \
SIS

%ZMATCHIGZR
TEMWIRXERENER AR, ATUERZ it , KIREIRERT2EERNTT.

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

focoocoooooooo S +
| id(m) | id(n) | id(L) |
$mmcomoscoozes fo=cccooccocas e +
| "player100" | “player125" | "team204"

| "player100" | “player125" | "player100"
e +

OPTIONAL MATCHZ

S J0PTIONAL MATCH,

‘é‘ﬁtion

NebulaGraph 3.6.0 #7 MATCH B EIBYEREMZIR S SR T ML EXHEREERIREAT, HEIER 60, Lookup, | 0 FETCH FrREEA MATCH o

RIGEH: November 24,2023
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4.6.3 OPTIONAL MATCH

!ié;fjti()r1

B #i OPTIONAL MATCH /9 Beta ThaE, E4RAIRESE —EMHIAZ,
OPTIONAL MATCH IB &5 MATCH IBA)—REER, /9 vaTcH B ANEM A LR HPRIE, MREEHPINHER, WRZAFERE] NLL .

openCypher 3z

ISREER T nGQL #AY openCypher A=,

{5 FRI B
OPTIONAL MATCH FAIFRE R SZHFEF WHERE F o

N/
MATCH 3B/5)FR 85 A3 OPTIONAL MATCH RO RSN :

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

R ettt e s +
[ idm) | id(n) | id(L) |
fososssccanono Aroccoocoosoooo froccoccossomao +
| "player100" | "team204" | __NULL__ |
| "player100" | "playerl01l" | "team204" |
| "player100" | “player101" | "team215" |
| "player100" | "player101" | "player100" |
| "player100" | "player101" | "player102" |
| "player100" | "player101" | "player125" |
| "player100" | “player125" | "team204" |
| "player100" | "player125" | “player100" |
fmossossooosos frocooosooooses fhecccoccoocoas +

MfEAZ WATCH , AR OPTIONAL MATCH BY, iREIEH T2 ICERMIT. REIMT:

nebula> MATCH (m)-[]->(n) WHERE id(m)=="player100" \
MATCH (n)-[1->(1) \
RETURN id(m),id(n),id(L);
+

S | N S +
| id(m) | id(n) | id(L) |
R ettt Fom e ittt +
| "player100" | "player101" | "team204" |
| "player100" | "player101" | "team215" |
| "player100" | "player101" | "player100" |
| "player100" | "player101" | "player102" |
| "player100" | “player101" | "player125" |
| "player100" | "player125" | "team204" |
| "player100" | "player125" | "player100" |
R ettt Fom e ittt +

RIEE#: November 24,2023
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4.6.4 LOOKUP
LooKuP 1R¥EZRS i@ ¥R, FAF RTLAER Lookup SRIRIN T IhRE:
- 1RYE wHERE F AR EHUE.
- B Tag P 1FRIEE Tag BIFTAE R IDs
- i@id Edge type FIHIA: HFRIEE Edge type HFrEAMRIASR. BERISH rank,

© FIHESIETE Tag FIREUE TIERE Edge type FULHEE,

OpenCypher F%4

IIREERFRE nGQL,

TR

- RE| ARG HREANEREE, BREMBEEESIFRPERRS, RIFRERERZRS I LSHIRM,

B Explain YLERIEFMNES,

4.6.4 LOOKUP

E,Eﬁ)izlsﬁ@ri

f£2.5.0 lRZAZ a0, WRA Lok FOETHEERBMENMZBIEZERS, RAFRE, MAEREERS.

BRI
IR Lookup BEBED—NRIAT A

MRELEERXNR. LHEN, BIEHEIRRSIE » AREEREN,

LEReS

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

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

* WHERE <expression> : BEBMANTIERM, EAULESH/RIZHET AND F1 OR —i2fER, ¥HESN
+ VIELD . EXFEREWHEL. HEESN o

+ DISTINCT : RAWMBEAR, REIEZEENGERE,

< AS: IRERE.

* clause : SZ3F ORDER BY « LIMIT ¥4l
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WHERE & 1] [ il
£ LOOKUP BRI {EFE WHERE FA), AZIFINTIRIE:
. §- *n o
s EREREIRD, FHIFEETMIDEEFERR, 5190 taghane.propl > tagName.prop2 o
« FAEFEERERFR KRR IAXPHERE AliasProp Fixz.
« R%#F XOR IBEF.
o ASZIERR STARTS WITH Z IMNIE T RI21E.
« REFERLIE rank() o
© REHEEIER.

T2
IR[E] Tag /9 player B name JJ Tony Parker Y5,

nebula> CREATE TAG INDEX IF NOT EXISTS index_player ON player(name(30), age);

nebula> REBUILD TAG INDEX index_player;

nebula> LOOKUP ON player \
WHERE player.name == "Tony Parker" \
YIELD id(vertex);

| S —— +
| id(VERTEX) |
S +
| "player101"

| S —— +

nebula> LOOKUP ON player \
WHERE player.name == "Tony Parker" \
YIELD properties(vertex).name AS name, properties(vertex).age AS age;

T i — +
| name | age |
fmscoocomococas P +
| "Tony Parker" | 36 |
T i — +

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

| "player144" |
| "player140"

nebula> LOOKUP ON player \
WHERE player.name STARTS WITH "B" \
AND player.age IN [22,30] \
YIELD properties(vertex).name, properties(vertex).age;

S S S +
| properties(VERTEX).name | properties(VERTEX).age |
. e +
| "Ben Simmons" | 22
| "Blake Griffin" | 30
S froccoccoscossosssooonoso +

nebula> LOOKUP ON player \

WHERE player.name == "Kobe Bryant"\

VIELD id(vertex) AS VertexID, properties(vertex).name AS name |\

GO FROM $-.VertexID OVER serve \

YIELD $-.name, properties(edge).start_year, properties(edge).end_year, properties($$).name;
T e e ey +
.name | properties(EDGE).start_year | properties(EDGE).end_year | properties($$).name
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4.6.4 LOOKUP

fiox2evl]
IR[E] Edge type /3 follow B degree /3 90 AYiZ1,

nebula> CREATE EDGE INDEX IF NOT EXISTS index_follow ON follow(degree);

nebula> REBUILD EDGE INDEX index_follow;

e +
| New Job Id |
N +
| 62 \
R +

nebula> LOOKUP ON follow \
WHERE follow.degree == 90 YIELD edge AS e;

| [:follow "player109"->"player125" @0 {degree: 90}] |
| [:follow "player118"->"player120" @0 {degree: 90}] |
| [:follow "player118"->"player131l" @0 {degree: 90}] |

nebula> LOOKUP ON follow \
WHERE follow.degree == 90 \
YIELD properties(edge).degree;
+- -+

| properties(EDGE).degree |

nebula> LOOKUP ON follow \
YIELD properties(edge).degree as degree \
| ORDER BY $-.degree \
| LIMIT 10;

nebula> LOOKUP ON follow \
WHERE follow.degree == 60 \
VIELD dst(edge) AS DstVID, properties(edge).degree AS Degree |\
GO FROM $-.DstVID OVER serve \
YIELD $-.DstVID, properties(edge).start_year, properties(edge).end_year, properties($$).name;
+

Sroooooccooood S S S S o S S +
| $-.DstVID | properties(EDGE).start_year | properties(EDGE).end_year | properties($$).name
T — TR — - frocosoosooosoooccosoos +
| "player105" | 2010 | 2018 | "Spurs"

| "player105" | 2009 | 2010 | "Cavaliers"

| "player105" | 2018 | 2019 | "Raptors"
T — TR — - frocosoosooosoooccosoos +

BT Tag 7l H AT A BIRT RN S AE Edge type 71 0

4

WMRFEET Tag FIHFIEN S, BT Edge type 51, N Tag. Edge type HEM LR HBEEL—1ERS,
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4.6.4 LOOKUP

BlE0—> Tag player BEME nane #l age , AT WAFABEEE Tag player R ID, Tag player « B name HEM age PHMBE— M ELLIERS,
« EHFTE Tag /3 player B9 VID,

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

nebula> REBUILD TAG INDEX player_index;

T +
| New Job Id |
Feommmmm e +
| 66 \
T +

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

# FIHFAER playero ZE{HF MATCH (n:player) RETURN id(n) /*, n */o

nebula> LOOKUP ON player YIELD id(vertex);

| "player100" |
| "player101" |

# NERPRESFIER 4 1THE.
nebula> LOOKUP ON player YIELD id(vertex) | LIMIT 4;

| "player105" |
| "player109" |
| "player11l" |
| "player118" |

« &} Edge type 79 fol low IFREAHIE B

nebula> CREATE EDGE IF NOT EXISTS follow(degree int);
nebula> CREATE EDGE INDEX IF NOT EXISTS follow_index on follow();

nebula> REBUILD EDGE INDEX follow_index;

T S +
| New Job Id |
S — +
| 88 \
T S +

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

# FHFRERY follow i, ZE{ITF MATCH (s)-[e:follow]->(d) RETURN id(s), rank(e), id(d) /*, type(e) */o

nebula)> LOOKUP ON follow YIELD edge AS e;

| [:follow "player105"->"player100" @0 {degree: 70}]
| [:follow "player105"->"player116" @0 {degree: 80}]
| [:follow "player109"->"player100" @0 {degree: 80}]

BaR=N: %]
451t Tag /9 player BYH Edge type 79 fol low EYiZl,

nebula> LOOKUP ON player YIELD id(vertex)|\
YIELD COUNT(*) AS Player_Number;

e +
| Player_Number |
N +
| 51 \
N +

nebula> LOOKUP ON follow YIELD edge AS e| \
YIELD COUNT(*) AS Follow_Number;

e +
| FolLlow_Number

N +
| 81 \
N +
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4.6.4 LOOKUP

e

fER sHow STATS 75 BRI At Az,

BRISEH: November 24,2023
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4.6.5 GO

4.6.5GO
60 5= NebulaGraph EI¥EE+HRBTFMATERIIERAREBERERIEM, 0 EUXRBHIREEEZE , BB RN UES,

openCypher 71

FIREERTRE nGQL,

LR

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

OVER <edge_type_List> [{REVERSELY | BIDIRECT}]

[ WHERE <conditions> ]

YIELD [DISTINCT] <return_List>

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

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

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

<vertex_list> ::=
<vid> [, <vid> ...]

<edge_type_Llist> ::=
<edge_type> [, <edge_type> ...]

| @
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4.6.5 GO

<return_list> ::=
<col_name> [AS <col_alias>] [, <col_name> [AS <col_alias>] ...]

- <N> {STEP|STEPS} : TEREBKEL. MNREHIBEHE, BIAMEN A 1. MR NA 0, NebulaGraph FEIQREMIL,
+ M TO N {STEP|STEPS} : I@F7 M-N BKAUI, SNRMJyo0, HHLERHM 1 1488, Blco o 1o 2F0 60 1 10 2 EAEFIAY,
+ <vertex_list> : FES IR ID FIR,

+ <edge_type_List> : IBFAAY Edge type 5K,

* REVERSELY | BIDIRECT : BRINER FIAZRAYRZ <vertex_list> BN (IEM) , REVERSELY FRRR[A, BMEZRNIA; BIDIRECT J9RMA, BMERIEMMK
Mo P VIELD iR[E] <edge_type>._type FEEHIMTA A, HIEHCAIER, A¥ARME.

* WHERE <conditions> : IEEIBMAEIESR M. AP A TERIAR. BERSHIAMER wHERE F4a), BAILILES AD. OR. NOT . XOR —RCfFEM. FESN

o

e

- BH %1 Edge type BY, WHERE FAIB—LEPRA, IGNARSZHF WHERE edgel.propl > edge2.prop2 o
- GO IBAMITHSERMENR, AEBIRIBTESEFZEHITIIR,

+ YIELD [DISTINCT] <return_list> : ENXEEIREIMEIH. <return_list> BRINER IEEREEE, HATSZHF src(edge) « dst(edge) «
type(edge) F, EAZIFHRER. FE58NL o
* SAMPLE <sample_list> : FAFIELEREDEUE, FBESNL o

+ <limit_by_Llist_clause> : FAFEBASIETPZLRFFHHIE, FESN o

- GROUP BY : RIBIEEBMMNERMENH, FESH o PEREEBEXRMERR VIELD EXEEREMHE L,
- ORDER BY : IEEMMBLERIVHFIN, #ESN o

e

REEEHFAN, HHERNIRETEEEN.

« LIMIT [<offset>,] <number_rows>] : PRHIMIHLERAVITEL EIBSN °

i AU

+ GO {EBIHEY WHERE FN YIELD FANBEESBEMES I BRT( 50 F1 $$ )ZHEREK properties($h) F properties($$) IEERBIEME; KL properties(edge) I8TE
BHEM. BESR # o

- GO E/EAPNES I BFENNER, FTENZERKENG, HEREER | FRAT—1NFEE, ANET—NFEEPRER - SIBZER
HAE. FESR o

- HEHEMEEEN, REIERERNLL

Yy RoR )
AR A AR AR A
YR EEAENSNERESR, FIUEe— N AFREME.

# iR[E] player102 FR/EBAfR.
nebula> GO FROM "player102" OVER serve YIELD dst(edge);

| "team203" |
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4.6.5 GO

| "team204" |

EiTEEREN A A
7R B TREEERSANAER, AINET— T ARBRNAL.

# R[EIEEE playerl02 FMBEIAAR.
nebula> GO 2 STEPS FROM "player102" OVER follow YIELD dst(edge);

| "player101" |
| "player125" |
| "player100" |
| "player102" |
| "player125" |

# 738 player100 1~2 BXREIAAR.
nebula> GO 1 TO 2 STEPS FROM "player100" OVER follow \
YIELD dst(edge) AS destination;

| "player101" |
| "player125" |

# % MATCH Fig5 E—1 60 FEFHERINIEN.
nebula> MATCH (v) -[e:follow*1..2]->(v2) \
WHERE id(v) == "player100" \
RETURN id(v2) AS destination;

| "player100" |
| "player102" |

BREFMHNRINL, fINEsiaaMENsZaBa8RNER NI,

# fEF WHERE RANTiE%& M.
nebula> GO FROM "player100", "player102" OVER serve \
WHERE properties(edge).start_year > 1995 \
YIELD DISTINCT properties($$).name AS team_name, properties(edge).start_year AS start_year, properties($").name AS player_name;

ST I —— S +
| team_name | start_year | player_name |
R e e LT R ettt e e e +
| "Spurs" | 1997 | "Tim Duncan"

| "Trail Blazers" | 2006 | "LaMarcus Aldridge" |
| "Spurs" | 2015 | "LaMarcus Aldridge" |
R e e LT R ettt e e e +

%%~ EDGE TYPE

& EWRIRR KBNS MARB T LUET IR E S Edge TypeSSIl, WRILUBEIZE * REXFIERNAEE,

# BAHZA Edge type,
nebula> GO FROM "player100" OVER follow, serve \
YIELD properties(edge).degree, properties(edge).start_year;
roooooccoconooocoocooooood S +
| properties(EDGE).degree | properties(EDGE).start_year |

-+

BN 8

# REXE player100 BISPES.
nebula> GO FROM "player100" OVER follow REVERSELY \
YIELD src(edge) AS destination;

| "player101" |

| "player102" |

# 3% MATCH 5 E—1 60 ZHEFHEENIEN.
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4.6.5 GO

nebula> MATCH (v)<-[e:follow]- (v2) WHERE id(v) == 'player100' \
RETURN id(v2) AS destination;

| "player101" |
| "player102" |

FHEREAEIR A
2 FRFERNERFEANEERHIESER.

# 738 playerl00 B9RBRMAARFRTEF (R
nebula> GO FROM "player100" OVER follow REVERSELY \
VIELD src(edge) AS id | \
GO FROM $-.id OVER serve \
WHERE properties($”).age > 20 \
YIELD properties($*).name AS FriendOf, properties($$).name AS Team;

fpmmmmmmmomomccemosamas e +
| Friend0f | Team |
S S Drocccooooocoocooed +
| "Boris Diaw" | "Spurs" |
| "Boris Diaw" | "Jazz" |
| "Boris Diaw" | "Suns" |

# 1Z MATCH TS5 E—1 60 TWEFERIIEX.
nebula> MATCH (v)<-[e:follow]- (v2)-[e2:serve]->(v3) \
WHERE id(v) == 'player100' \
RETURN v2.player.name AS FriendOf, v3.team.name AS Team;

fpmmmmmmmomomccemosamas e +
| Friendof | Team |
S S Drocccooooocoocooed +
| "Boris Diaw" | "Spurs" |
| "Boris Diaw" | "Jazz" |
| "Boris Diaw" | "Suns" |

f#F GROUP BY 44
&= {5 cRoup BY 734H, FAIGMER VIELD R[S ABHIER.

# RIEFIR DA,
nebula> GO 2 STEPS FROM "player100" OVER follow \
VIELD src(edge) AS src, dst(edge) AS dst, properties($$).age AS age \
| GROUP BY $-.dst \
VIELD $-.dst AS dst, collect_set($-.src) AS src, collect($-.age) AS age;

fmoooossooosos flecccccccccccccccccccmmaaaaas dh=sooooo0os +
| dst | src | age |
T ——— - [ — +
| "player125" | {"player101"} | [41] |
| "player100" | {"player125", "player101"} | [42, 42] |
| "player102" | {"player101"} | [33] |
T ——— - [ — +

f#] ORDER BY FI LIMIT I FR il Hi 25 51

# DAHIRFIEHERIITR
nebula> $a = GO FROM "player100" OVER follow YIELD src(edge) AS src, dst(edge) AS dst; \
GO 2 STEPS FROM $a.dst OVER follow \
VIELD $a.src AS src, $a.dst, src(edge), dst(edge) \
| ORDER BY $-.src | OFFSET 1 LIMIT 2;
+ +

B e T T T S ettt +

| sre | $a.dst | src(EDGE) | dst(EDGE) |

I —— Drooocoocooooos frococoooooooos R +

| "player100" | "player101" | "player100" | "player101" |

| "player100" | "player125" | “player100" | "player125" |

R i A N —— +
Hoth

# TEZNA L@ IS NOT EMPTY 31T,
nebula> GO FROM "player100" OVER follow WHERE properties($$).name IS NOT EMPTY VIELD dst(edge);
- -

| dst(EDGE) |

| "player125" |
| "player101" |
+- -+

RIGEH: November 24,2023
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4.6.6 FETCH

FETCH B LUFREXIE RE BRI B M (B,

openCypher 71

FIREERTRE nGQL,

IRBUA BB TR E

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

2 BiEA

tag_name Tag &#Fo

* R LRIE=EFHFE Tago

vid = 1Do

VIELD EXFERENHEL, #HEESR °
AS REHIE.

T TAG JRIUSHIEHEE
7E FETCH IFAHIETE Tag FRENK R BB 14 (E.

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

N +
| properties(VERTEX) |
fremmmmmssssssscesssssssmsssssmss +
| {age: 42, name: "Tim Duncan"} |
N +

IHU 46
fEF VIELD FEIEEREIME M,

nebula> FETCH PROP ON player "player100" \
YIELD properties(vertex).name AS name;

S S +
| name

S +
| "Tim Duncan" |
S S +

RIEA AR
EEZITR D RS T REBME, [RZEBEES () 2R

nebula> FETCH PROP ON player "player101", "player102", "player103" YIELD properties(vertex);

| {age: 33, name: "LaMarcus Aldridge"} |
| {age: 36, name: "Tony Parker"}
| {age: 32, name: "Rudy Gay"}

EFL4 TAG KBS AR E
£ FETCH IBAHPIEE S Tag REVBIEE, Tag ZEARXES () 2R

# BIEH Tag tlo
nebula> CREATE TAG IF NOT EXISTS tl(a string, b int);
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4.6.6 FETCH

# 52 playerl00 700 Tag tlo
nebula> INSERT VERTEX tl(a, b) VALUES "player100":("Hello", 100);

# ETF Tag player fl t1 3REUR playerl00 LHIEMIE,
nebula> FETCH PROP ON player, t1 "playerl00" YIELD vertex AS v;

B it e +
[ v \
T e +
| ("player100" :player{age: 42, name: "Tim Duncan"} :tlfa: "Hello", b: 100}) |
B it e +

PP TBILUTE FETCH IBAHRA S Z 1 Tag 1Z 1 s,

nebula> FETCH PROP ON player, t1 "player100", "player103" YIELD vertex AS v;

| ("player100" :player{age: 42, name: "Tim Duncan"} :tl{a: "Hello", b: 100}) |
| ("player103" :player{age: 32, name: "Rudy Gay"}) |

TE P PR PR R
£ FETCH IBAFRER * RN RIEZ B EINE R, RiIBM%E,

nebula> FETCH PROP ON * "player100", "player106", "team200" YIELD vertex AS v;

| ("player100" :player{age: 42, name: "Tim Duncan"} :tl{a: "Hello", b: 100}) |
| ("player106" :player{age: 25, name: "Kyle Anderson"}) |
| ("team200" :team{name: "Warriors"}) |

RBGL R ETE(E

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

B BiEA
edge_type Edge type &#F.
src_vid fL¥R= 1D, RBHER,
dst_vid HEI= ID, RRUAIE S,
rank B rank. ENESE, BUIAMEN 0. AR, BRIS. Edge type # rank A LAME—HE —5%il,
VIELD EXFERENGEL, FEESR Vi,
REGHHI TR B EE

# FREGERE playerl00 #0 team204 H9iA serve WIFREBIMEE.
nebula> FETCH PROP ON serve "player100" -> "team204" YIELD properties(edge);

S S +
| properties(EDGE) |
R e e e L T +
| {end_year: 2016, start_year: 1997} |
S S +

KBGHAIEE B
fEF8 VIELD FEIREREIME M,

nebula> FETCH PROP ON serve "player100" -> "team204" \
YIELD properties(edge).start_year;

femmmmmsssmosssessessesaesssas +
| properties(EDGE).start_year |
N +
| 1997 |
S +
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4.6.6 FETCH

pRIES Sulih) =1 el
IEEZ MR (<src_vid> -> <dst_vid>[e<rank>] ) FREXZMAONBME. BRAZEARAEGES () 2.

nebuLa> FETCH PROP ON serve "player100" -> "team204", "player133" -> "team202" YIELD edge AS e

| [:serve "player100"->"team204" @0 {end_year: 2016, start_year: 1997}] |
| [:serve "player133"->"team202" @0 {end_year: 2011, start_year: 2002}] |

BT RANK FKEUS M E
MRBEZEIN, Bihm. BRSRH Edge type #AERE, RILUEIIERE rank SREUEFRBVIAE M E,

# BATRERBME. FFE rank B2,
nebula> insert edge serve(start_year,end_year) \
values "player100"->"team204"@1: (1998, 2017);

nebula> insert edge serve(start_year,end_year) \
values "player100"->"team204"@2: (1990, 2018);

# BINR[E rank R 0 B9IA.
nebula> FETCH PROP ON serve "player100" -> "team204" YIELD edge AS e;

# BIREX rank R 0 B9A, EFE FETCH iEEIRE rank.
nebula> FETCH PROP ON serve "player100" -> "team204"@l YIELD edge AS e;

e +
| e \
S S S S Sy +
| [:serve "player100"->"team204" @1 {end_year: 2017, start_year: 1998}] |
e +

A1EA)F A FETCH
& reTeH 5R&E nGQL A& FERR—MHERNAT, FHIanF co —ie,

# REM= playerl0l FFEAHY follow iB#9 degree {&o
nebula> GO FROM "player101" OVER follow \
VIELD src(edge) AS s, dst(edge) AS d \
| FETCH PROP ON follow $-.s -> $-.d \
VIELD propertles(edge) degree;

P
| properties(EDGE).degree |
T S S +
| 95 |
| 90 |
| 95 |
T S S +

PRt LuEE B E X EEWEEMNEIR,

nebula> Svar = GO FROM "player101" OVER follow \
VIELD src(edge) AS s, dst(edge) AS d; \
FETCH PROP ON follow $var.s -> $var.d \
YIELD properties(edge).degree;

S S +
| properties(EDGE).degree |
R e L LT T +
| 95 |
| 90 |
| 95 |
R e L LT T +

BZEGEAONFESE, BERE oD (Fa4510)

RIEE#: November 24,2023
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4.6.7 SHOW

4.6.7 SHOW
SHOW CHARSET
SHOW CHARSET 1B4) B/ RHAIHF T8,

BaTa BRIERER utfs F utfembs o BRIAFRTEN utfs s NebulaGraph ¥ ufts ZHFMNFHER, EIk utfs F utfenbs BFEMNH.
e
SHOW CHARSET;

il

nebula> SHOW CHARSET;

fmmconmcos e e frmmconmas +
| Charset | Description | Default collation | Maxlen |
ST —— T SR —— N A +
| "utf8" | "UTF-8 Unicode" | "utf8_bin" | 4 [
fmmconmcos R e frmmconmas +
e BiEA
Charset FREZM.
Description FREHA,
Default collation BRINHEREFRI,
MaxLen FHE— D FHRRENRAT .

RSB November 24,2023
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4.6.7 SHOW

SHOW COLLATION
SHOW COLLATION 3B4) B/ H et
B eI BAYHEFE RN A utfs_bin A utf8mb4_bin o

o YFRAFER utfs , RIAHEFIN A utfs_bino

LFRE utfembs , BRINHEFEFM A utfenbs_bin o

SHOW COLLATION;
il

nebula> SHOW COLLATION;

| Cottation | Crarset |
| utfs bin® | "utfs" |
B WA
Collation HEFE A2 5o
Charset SHEFN XX FREBT.

RIEE#: November 24,2023
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SHOW CREATE SPACE
SHOW CREATE SPACE iBH) 2/RIEE BT IEIMGIEIE .
BE=EMNEZIFMER, BB CREATE SPACE,

i

SHOW CREATE SPACE <space_name>;
alll

nebula> SHOW CREATE SPACE basketballplayer;

4.6.7 SHOW

BRIEE#: November 24,2023
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4.6.7 SHOW

SHOW CREATE TAG/EDGE
SHOW CREATE TAG B2 RIETE Tag MERER. Tag WEZFMER, ESM CREATE TAG,
SHOW CREATE EDGE iBA) R/ 1E7E Edge type HIEZAE S, Edgetype WEZFAMMER, 1ESN CREATE EDGE,
i
SHOW CREATE {TAG <tag_name> | EDGE <edge_name>};
alll

nebula> SHOW CREATE TAG player;

"CREATE TAG ‘player’ ( |
“name’ string NULL, |
‘age’ int64 NULL |
) ttl_duration = 0, ttl_col = """ |

nebula> SHOW CREATE EDGE follow;

S — TR +
| Edge | Create Edge |
- N NN +
| "follow" | "CREATE EDGE ‘follow" ( |
“degree’ int64 NULL |
) ttl_duration = 0, ttl_col = """ |

BRIEE#: November 24,2023
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4.6.7 SHOW

SHOW HOSTS

SHOW HOSTS BRI L B/REEEHER, BiFwRO. K&, leader. BFH. REAFEER, HEIEEERR Graph. Storage. Meta REEHEE,
Bk

SHOW HOSTS [GRAPH | STORAGE | META];

e

X FEAIFFDRAET NebulaGraph, HITRIIT IRSEHRLE, BHNEEPFETRREES.

N

nebula> SHOW HOSTS;

Leader distribution

| "storaged0" | 9779
| "storagedl" | 9779
| "storaged2" | 9779

"docs:5, basketballplayer:3"
"basketballplayer:4, docs:5"
"basketballplayer:3, docs:5"

"docs:5, basketballplayer:3
"docs:5, basketballplayer:4"
"docs:5, basketballplayer:3"

"3.6.0" |
"3.6.0" |
"3.6.0" |

"ONLINE"

S —— T S [ —— R — T +
| Host | Port | Status | Role | Git Info Sha | Version
T i — R —— e — Hroocooooooooo0 T —— +
| "graphd" | 9669 | "ONLINE" | "GRAPH" | "3ba4lbd" | "3.6.0"
| "graphdl” | 9669 | "ONLINE" | "GRAPH" | "3badlbd" | "3.6.0"
| "graphd2" | 9669 | "ONLINE" | "GRAPH" | "3badlbd" | "3.6.0"
T i — R —— e — Hroocooooooooo0 T —— +
nebula> SHOW HOSTS STORAGE
T p—— P ——— | froooooosccooood S — +
| Host | Port | Status | Role | Git Info Sha | Version
e oo S fhocccoooo=oo S S (LS +
| "storaged0" | 9779 | "ONLINE" | "STORAGE" | "3ba4lbd" | "3.6.0"
| "storagedl" | 9779 | "ONLINE" | "STORAGE" | "3ba4lbd" | "3.6.0"
| "storaged2" | 9779 | "ONLINE" | "STORAGE" | "3badlbd" | "3.6.0"

+ + +

| "metad2" | 9559 | "ONLINE" | "3ba4ibd" |

| "3ba4ibd" |

"META" | "3ba4lbd" | "3.6.0" |
+ +

| "metad1" | 9559 | "ONLINE"

|
2
|
| "metad0" | 9559 | "ONLINE" | "META"
|
2

RIGEH: November 24,2023
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4.6.7 SHOW

SHOW INDEX STATUS
SHOW INDEX STATUS IBAI2RERFRAERSIMNMEIIRE, WEREERRSIZTRS.
fE
SHOW {TAG | EDGE} INDEX STATUS;
Zlil

nebula> SHOW TAG INDEX STATUS;

S S S S Mhoccooooooncooo +
| Name | Index Status |
e S +
| "datel_index" | "FINISHED" |
| "basketballplayer_all_tag_indexes" | "FINISHED" |
| "any_shape_geo_index" | "FINISHED" |
e S +

S e +
| Name | Index Status |
T —— - +
| "follow_index" | "FINISHED" |
S e +

RSO

- B

« REBUILD NATIVE INDEX

BRIEEH: November 24,2023
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SHOW INDEXES

SHOW INDEXES IEA) AT AT HFiE =Bl ARIFAE Tag A1 Edge type (E1EEM) WE5I.

EarS

SHOW {TAG | EDGE} INDEXES;

il

nebula> SHOW TAG INDEXES;

R S SRR S SRR +

| Index Name | By Tag

| Columns |

Fommm e e e +

| "player_index_0"
| "player_index_1"

"player"
"player"

nebula> SHOW EDGE INDEXES;

R S SRR +-

|0 |

| ["name"] |

77777777 +

| Index Name | By Edge | Columns |
_________ +-

-------- +

4.6.7 SHOW

gﬁﬁﬁtﬁ@&

NebulaGraph 2.0.1 /1,

SHOW TAG/EDGE INDEXES JBEI{SGER[E] Names o

RIGEH: November 24,2023
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4.6.7 SHOW

SHOW PARTS
SHoW PARTS BRI 2 REITEFIEE S FHAE S FHER.
fE
SHOW PARTS [<part_id>];

il

nebula> SHOW PARTS;
+

S S S S Mhoccoooonoaoonoocoood C— +
| Partition ID | Leader | Peers | Losts
S S S S droooosoo +
|1 | "192.168.2.1:9779" | "192.168.2.1:9779" | ""
| 2 | "192.168.2.2:9779" | "192.168.2.2:9779" | ""
|3 | "192.168.2.3:9779" | "192.168.2.3:9779" | ""
| 4 | "192.168.2.1:9779" | "192.168.2.1:9779" | ""
|5 | "192.168.2.2:9779" | "192.168.2.2:9779" | ""
| 6 | "192.168.2.3:9779" | "192.168.2.3:9779" | ""
|7 | "192.168.2.1:9779" | "192.168.2.1:9779" | ""
| 8 | "192.168.2.2:9779" | "192.168.2.2:9779" | ""
|9 | "192.168.2.3:9779" | "192.168.2.3:9779" | ""
| 10 | "192.168.2.1:9779" | "192.168.2.1:9779" | ""
e e Hrooccosoosoooooonoo00 T —— +
777777 +on Mhoccoscooooonoosccco ToocooooD
| Partition ID | Leader | Peers | Losts
S S S S droooosoo +
|1 | "192.168.2.1:9779" | "192.168.2.1:9779" | ""
S Mhoocoooooccoccooooocd Mhoccoooonoaoonoocoood C— +
REIE RABBAI T
28 B
Partition ID #=iE B9 IDs
Leader 2R SRR Raft leader BIZHIER, GIEIP (HENB) S5RSHH.
Peers DEMEMFBERIZE (leader 5 follower) BIER, BIEIP (HENE) SRS,
Losts DENEMLTELRSHEIRES, S IP (RENSB) MRSHH.

RIGE#: November 24,2023
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4.6.7 SHOW

SHOW ROLES
SHoW ROLES IFA BRI EcL AR NABER.
RIEERNAFRAE, RENERBERTR:
- MREINAFAER 0, HEBMSENZEZERY v, NRERZEZERM co0 ZIMIFE AP AEiER.
- MBEERMAF AEEBERIGANZEZIE DA . USER 3¢ GUEST , NIREIESHMAGES.
- IREINAFAELENRIFEZETE, WEERER.
XTFRENFEESN o
SHON ROLES TN <space_nane>;
o7 fol

nebula> SHOW ROLES in basketballplayer;

F S ——— T —— +
| Account | Role Type |
fmmconmcos {roscooccocas +
| "userl" | "ADMIN" |
F S ——— T —— +

RIEE#: November 24,2023
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SHOW SNAPSHOTS
SHOW SNAPSHOTS 1B Z/RFRIBIRIRIE S,
REBIERARIBES L EE R,
fa gk
RE o0 AERIAF (BN root) ZHEHAT SHOW SNAPSHOTS B4,
e
SHOW SNAPSHOTS;
Gl

nebula> SHOW SNAPSHOTS;

foocccccoosooooooooooooosoooosoes dhmcccccces dh=cosssssocccoooooooooooooooooooooooooooooooossssssoos +
| Name | Status | Hosts |
Y [ — ey +
| "SNAPSHOT_2020_12_16_11_13_55" | "VALID" | "storaged0:9779, storaged1:9779, storaged2:9779" |
| "SNAPSHOT_2020_12_16_11_14_10" | "VALID" | "storaged0:9779, storaged1:9779, storaged2:9779" |
S S S S R O S S S +

4.6.7 SHOW

BRIEE#: November 24,2023
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4.6.7 SHOW

SHOW SPACES
SHOW SPACES iBA) B IFHE =8,
WMEEIREZE, ESI CREATE SPACE,
B
SHOW SPACES;
alll

nebula> SHOW SPACES;

Fomm e +
| Name |
T — +
| "docs" |
| "basketballplayer" |
{roocoocoooooooccooooooo +

RIGE#H: November 24,2023
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SHOW STATS
SHOW STATS iBA) R ERIL— X SUBMIT JOB STATS fEMVKEMEZ=ELIHE S,
B=REFiIHEEEE:

© RESEK

© REE

+ 81 Tag KEXFIRBIEEL

+ B Edge type XEXRIIARY S 2L

4.6.7 SHOW

\ﬁrning

TRIAT Compaction I FRIEMHBRFHFRRNG 1T

SHOW STATS SREIRI R R IEBYEIE, FEREIMEBIBRFIE—X SUBMIT JOB STATS 1EALIREREIE, RENEIRTTAER S 171 SRR, ZIHBIERTE

FlEzS e

EEBEEERITE BWEZEIFHIT SUBMIT J0B STATS o IFIBEESI SUBMIT JOB STATS,

‘&tltion

SHOW STATS Y4 REUAF ERE— /R HITHY SUBMIT JOB STATS o WNREZLEIFNE NHEELR, MIERAIT SUBMIT JoB STATS , BUAITHHIEEHEIR.

EE

SHOW STATS;
il

# MEHEEZE,

nebula> USE basketballplayer;

# AT SUBMIT JOB STATS.
nebula> SUBMIT JOB STATS;

. +
| New Job Id |
N +
| 98 \
e +

# BIAERITART.
nebula> SHOW JOB 98;
+

$mmcooscosccscooa{mcooccoscaccas fpomcmocmomos dmscoossosessooscosscoscaocas e fpm=momoscoomes +
| Job Id(TaskId) | Command(Dest) | Status | Start Time | Stop Time | Error Code |
N | fococoooonood N N S N N — +
| 98 | "STATS" | "FINISHED" | 2021-11-01T09:33:21.000000 | 2021-11-01T09:33:21.000000 | "SUCCEEDED" |
| 0 | "storaged2" | "FINISHED" | 2021-11-01T09:33:21.000000 | 2021-11-01T09:33:21.000000 | "SUCCEEDED" |
|1 | "storaged0" | "FINISHED" | 2021-11-01T09:33:21.000000 | 2021-11-01T09:33:21.000000 | "SUCCEEDED" |
| 2 | "storagedl" | "FINISHED" | 2021-11-01T09:33:21.000000 | 2021-11-01T09:33:21.000000 | "SUCCEEDED" |
| "Total:3" | "Succeeded:3" | "Failed:0" | "In Progress:0" [ | " |
e {rmocomccomccocas fpommmocmomos N == e dpm=momoscoomes +

# BREEEFHIHER.
nebula> SHOW STATS;

foooooooos frocoooosoosos S +
| Type | Name | Count |
FH S —— S I — +
| "Tag" | "player" |51 |
| "Tag" | "team" | 30 |
| "Edge" | "follow" | 81 |
| "Edge" | "serve" | 152 |
| "Space" | "vertices" | 81 |
| "Space" | "edges" | 233 |
R o Fommemem +

RIEE#: November 24,2023
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SHOW TAGS/EDGES
SHoW TAGS B A B R HFIEI=ENAIFRE Tag.
SHoW EDGES B B/R HFIEI=IB]JNHIFR A Edge type.
i
SHOW {TAGS \ EDGES};
alll

nebula> SHOW TAGS;

C S —— +
| Name

S — +
| "player" |
| "star"

| "team"
S — +

T —— +
| Name |
R +
| "follow" |
| "serve"

S — +

4.6.7 SHOW

RIGE: November 24,2023
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4.6.7 SHOW

SHOW USERS

SHOW USERS BRI R AP ER.
K
RE o0 AERAF (BN root) ZHEHIT SHOW USERS B4,
e
SHOW USERS;
el

nebula> SHOW USERS;

fooooosoos e +
| Account | IP Whitelist |
T —— Hiooooooooccoooooo +
| "root" | "" |
| "user1" | "

| "user2" | "192.168.10.10" |
T —— Hiooooooooccoooooo +

RIGEH: November 24,2023
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SHOW SESSIONS

&R NebulaGraph #UBER, SIBEMNRIE, ARAIUEHEIR

EEHT

SHOW LOCAL SESSIONS M 0%

AT exit BHEEREY, BFPHSIAM API release , BHS
RNIEBBTBYIE] (session_idle_timeout_secs) , RIFFA=BEHER. WFRENBERNS

SHOW SESSIONS ZifIFRAE Graph ARSS LMY=

EER.

?%E’J Gl’aph Eﬁgﬁmﬁlﬁﬁz (L)

* SHOW SESSION <Session_Id> ZIHJ}ETE Session ID FIRIEEBo

SHOW [LOCAL] SESSIONS;

SHOW SESSION <Session_.

Id>;

nebula> SHOW SESSIONS;

1651220858102296
1651199330300991
1651112899847744

1650959429593975

\
5
\ \
\ \
\ \
| 1651041092662100 |
\ \
| 1650958897679595 |
5

nebula> SHOW SESSION

S SRR

| SessionId

B
SessionId
UserName
SpaceName
CreateTime
UpdateTime
GraphAddr
Timezone

ClientIp

|

"
"root" | "basketballplayer"
"root" | "basketballplayer"
"root" | "basketballplayer"
"root" | "basketballplayer"
"root" | "basketballplayer"
"root" | "
_________ N,
1635254859271703;

UserName | SpaceName
__________ S
root" | "basketballplayer
__________ S —

BiEA

+— + — +

2022-04-29T08:
2022-04-29T02:
2022-04-28T02:
2022-04-27T06:
2022-04-26T07:50:29.593975
2022-04-26T07:41:37.679595

27:38.102296
28:50.300991
28:19.847744
31:32.662100

=& D, ME—ITR—1&IE,

RIENERAR BT,

AP LI ERNET

EHBERE

+—_— + — 3+

+— +— +

Ee MIERIFHE

EER.

EiEA Graph RS L=

EER. MREFES

&,

EEBo

B, BRBHEREXH
REFMREERE, FIESL

2022-04-29T08:
2022-04-29T08:
2022-04-28T08:
2022-04-27T07:
2022-04-26T07:

50:46.282921
16:28.339038
17:44.470210
01:25.200978
51:47.184810
2022-04-26T07:41:37.683802

")

"127.0.0.1:9669"
"127.0.0.1:9669"
"127.0.0.1:9669"
"127.0.0.1:9669"
"127.0.0.1:9669"
"127.0.0.1:9669"

"127.0.0.1"
"127.0.0.1"
"127.0.0.1"
"127.0.0.1"
"127.0.0.1"
"127.0.0.1"
______________________________ +
____________________ s
ClientIp
____________________ +
"127.0.0.1" |
____________________ &

+— +— +

SIEMBIEERTE], BIRFINESERINEYE, BIXAEE SR tinezone_name FEEHIBYX,

RPRERITIRER, SEMIEE. RXKABEESHFS tinezone nane HHERIITX,

=IER Graph BRSS IP (FEMNE) MmO,

RBBY

B =Z%X)

SIENEFIT

IP SHEHHZ,

4.6.7 SHOW

KET

REE#: November 24,2023
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SHOW QUERIES

SHOW QUERIES iBH)A] LI E A1 Session RIEEHRITHEIFIERES.

4.6.7 SHOW

e

MRFBEARUEEN, FERLIEE,

EEFE

* SHOW LOCAL QUERIES MZSH1ZE7Z3REX X fi Session HEIAPRE, JIFREIEER,

* SHOW QUERIES M Meta ARSZIREXFRE Session FIEIHE R, XLEEEXRIESE session_reclain_interval_secs X BIEEERF E Meta BRSS, FL7E
B HREEINE RS TR T LN RS B,

%

SHOW [LOCAL] QUERTES;

an|

nebula> SHOW LOCAL QUERIES;

L — e — fremmmmm=s S N — L —— SN —— L - +
| SessionID | ExecutionPlanID | User | Host | StartTime | DurationInUSec | Status
S Prooccooocoocooconod Poccooooo Hrocooos T S S S S Drocooooocoooooooc T —— +
| 1625463842921750 | 46 | "root" | ""192.168.x.x":9669" | 2021-07-05T05:44:19.502903 | 0 | "RUNNING"
L — e — F N — S S —— SN —— L R — +
nebula> SHOW QUERIES;
T frecccoocoococcaoso T — Hrmmsos S S T -
| SessionID | ExecutionPlanID | User | Host | StartTime | DurationInUSec | Status
R e L R R T S et S et e e et e e e ittt
| 1625456037718757 | 54 | "userl" | ""192.168.x.x":9669" | 2021-07-05T05:51:08.691318 | 1504502 | "RUNNING"
T frecccoocoococcaoso T — Hrmmsos S S T -
# R[EFERS TOP 10 KIEI,
nebula> SHOW QUERIES | ORDER BY $-.DurationInUSec DESC | LIMIT 10;
T S I — Hrmomoa S T I
| SessionID | ExecutionPlanID | User | Host | StartTime | DurationInUSec | Status
R e L LR R Rt CEEE R R SR e kil S e e e atatated
| 1625471375320831 | 98 | "user2" | ""192.168.x.x":9669" | 2021-07-05T07:50:24.461779 | 2608176 | "RUNNING"
| 1625456037718757 | 99 | "userl | ""192.168.x.x":9669" | 2021-07-05T07:50:24.910616 | 2159333 | "RUNNING"
L e T N L N — L S —
SRR T
28 EEA
SessionID K& IDo

ExecutionPlanID

User

Host

StartTime

DurationInUSec

Status

Query

TR Do

WITEWAER .

PP ERBIRR S SRt AT IR o
RITEWRIFIARTIEL
WITEIRIVREIHC. B T,

EEHERES.
EFE

"MATCH (v:player)-[*1..4]-(v2) RETURN v2 AS Friends;"

"MATCH (v:player)-[*1..4]-(v2) RETURN v2 AS Friends;"

RIGEH: November 24,2023
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SHOW META LEADER

SHOW META LEADER IBH) 2/~ H AT Meta 585 leader 52,
X F Meta ARSSHVIFAIFHERIES I o
B

SHOW META LEADER;

nebula> SHOW META LEADER;

| L[ e e Do e Bt |

| 'oroodesse 3 |
B 588
Meta Leader Meta E£8¥H) leader 158, B4% leader FATERRS MY IP (HEHNR) FiEO.
secs from last heart beat BEE _EROBKRYBTEERE, PRI FD

4.6.7 SHOW

RIEEH: November 24,2023
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4.6.8 FIND PATH

4.6.8 FIND PATH

FIND PATH IBAIEIIEECIE = BN R Z BRI,

e

AP eI TEEC B XX nebula-graphd. conf HRZRAN num_operator_threads SRS FIND PATH BUZSIEI4RE, num_operator_threads BYBR{EN 2 ~ 10 , Z{ERAERET
Graph ARSSFRTEMNZ8HY CPU AR NR, BIUEE A Graph BRSFRTENIEEHY CPU M. XTFEREEXHIFHAEE, &1 o

LEReS

FIND { SHORTEST | ALL | NOLOOP } PATH [WITH PROP] FROM <vertex_id_list> TO <vertex_id_list>
OVER <edge_type_List> [REVERSELY | BIDIRECT]

[<WHERE clause>] [UPTO <N> {STEP|STEPS}]

YIELD path as <alias>

[| ORDER BY $-.path] [| LIMIT <M>];

<vertex_id_list> ::=
[vertex_id [, vertex_id] ...]

+ SHORTEST : EIFIBERITHEZ,

© ALL . BHFIERRZR.

+ NOLOOP : EIRIFEIFEEZ.

* WITH PROP : BRmFIIANEM. FARMASHNIREREM .

+ <vertex_id_list>: R IDFIR, BANRARXES () 2R HF - # dvaro

+ <edge_type_list>: Edgetype 53k, % Edge type BHEIGES () 793R, * F&R=FiE Edge type.
* REVERSELY | BIDIRECT : REVERSELY F’R/Z[@, BIDIRECT ZRNA [,

* <WHERE clause> : BILAfEFR WHERE F AT ISAE M,

+ UPTO <N> {STEP|STEPS} : BRIZHVERABKER. FRIAMEH 5.

+ ORDER BY $-.path : FHREIERFHITHIRF. HFEHMMNSR o

+ LINIT <M> : 3EEIREIMNRKRITEG

e

FIND PATH B AR ZRAVERIZEELN trail , BMRENRERERAUEE, BFAIUEE, #FHEFSLH

PR
- EERIERMBENSNIIRGE, SREERRMNBNSMEHEHSHRER.
- BRAAREN TS HIERT.
+ fEF wHeRE FAIRF REBITIRILEY, BRI LIERBEN, BRR.

- graphd RE#HEEN, 2HAREHNE

il

IREIFERFRIBINIEMAT (<vertex_id>)-[:<edge_type_name>@<rank>]->(<vertex_id) o
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https://github.com/vesoft-inc/nebula/blob/release-3.6/src/common/datatypes/Path.h#L86

4.6.8 FIND PATH

nebula> FIND SHORTEST PATH FROM "player102" TO "team204" OVER * YIELD path AS p;

F o e +
[p |
S +
| <("player102")-[:serve@0 {}]->("team204")> |
F o e +

e +
I'p |
e T T +
| <("team204" :team{name: "Spurs"})<-[:serve@0 {end_year: 2016, start_year: 1997}]-("player100" :player{age: 42, name: "Tim Duncan"})> |
T +

S —
¥

\

p

\
L I ——————.
¥

| <("player100")<-[:follow@0 {}]-("player144")<-[:follow@0 {}]-

("player133")>

| <("player100")-[:serve@0 {}]->("team204")<-[:serve@0 {}]-("player138")-[:serve@0 {}]->("team225")<-[:serve@0 {}]-

("player132")>

| <("player130")-[:serve@0 {}]->("team219")<-[:serve@0 {}]-("player112")-[:serve@0 {}]->("team204")<-[:serve@0 {}]-("player114")<-[:follow@0 {}]-

("player133")>

| <("player130")-[:serve@0 {}]->("team219")<-[:serve@0 {}]-("player109")-[:serve@0 {}]->("team204")<-[:serve@0 {}]-("player114")<-[:follow@0 {}]-

("player133")>

| <("player130")-[:serve@0 {}]->("team219")<-[:serve@0 {}]-("player104")-[:serve@20182019 {}]->("team204")<-[:serve@0 {}]-("player114")<-[:follow@0 {}]-

("player133")>

} .

| <("player130")-[:serve@0 {}]->("team219")<-[:serve@0 {}]-("playerl12")-[:serve@0 {}]->("team204")<-[:serve@0 {}]-("player138")-[:serve@0 {}]->("team225")<-[:serve@0d {}]-
("player132")>

| <("player130")-[:serve@0 {}]->("team219")<-[:serve@0 {}]-("player109")-[:serve@0 {}]->("team204")<-[:serve@0 {}]-("player138")-[:serve@0 {}]->("team225")<-[:serve@0 {}]-
("player132")>

| ...

| <("player100")-[:serve@0 {}]->("team204")>

| <("player100")-[:follow@0 {}]->("player125")-[:serve@0 {}]->("team204")>

| <("player100")-[:follow@0 {}]->("player101")-[:serve@0 {}]->("team204")>

| ... |

0 S S +
[p [
fhooscccccccccccccccccccccccccccooooooooooooo5599999995999999999999000SSSSSSSS S S S S S S S S S S S S S S eSS S e eSS s e aas +
| <("player100")-[:serve@0 {}]->("team204")> |
| <("player100")-[:follow@0 {}]->("player125")-[:serve@0 {}]->("team204")>

| <("player100")-[:followe0 {}]->("player101")-[:serve@0 {}]->("team204")>

| <("player100")-[:follow@0 {}]->("player101")-[:follow@0 {}]->("player125")-[:serve@0 {}]->("team204")> |
| <("player100")-[:follow@0 {}]->("player101")-[:follow@0 {}]->("player102")-[:serve@0 {}]->("team204")> |
\ [
S S +

FAQ

AT H WHERE ¥4, LLSCHER i 1 B 4

SKFRER WHERE FAIDIE, BREETRIAEMN, FHrdERBENL.

7RfFIHEY WHERE follow.degree is EMPTY or follow.degree >= 0o

BEE#: November 24,2023
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4.6.9 GET SUBGRAPH

4.6.9 GET SUBGRAPH
GET SUBGRAPH IEAIEMFHIR[E— MBI MIETE R A I B THEEMAEMBIFE T GET SUBGRAPH IBAIH, AP RILUETERFERD AN EFERY
i ESatE

%

GET SUBGRAPH [WITH PROP] [<step_count> {STEP|STEPS}] FROM {<vid>, <vid>...}
[{IN | OUT | BOTH} <edge_type>, <edge_type>...]

[WHERE <expression> [AND <expression> ...]]

YIELD [VERTICES AS <vertex_alias>] [, EDGES AS <edge_alias>];

* WITH PROP : BB, RARMASENISEE T,

- step_count : FETEMIECIARTFTIARIBRER, SREIM O B step_count BRI FEl, HIMZIFMAES, BINMER 1o
+ vid: FETEECIAS 1D,

* edge_type : FERE Edge typeo BILAFR IN. OUT # BOTH SRISERCIA = 1% Edge type B9/ . ERIAFT BOTH o
- WHERE : IETEBAAGTIERM, FIAEAHRIRIEER AND A,

* VIELD : EXFERMOBEEH. ATLGREIREN. BHRER R,

e

GET SUBGRAPH IBAIICERAIERZARILA trail , BINEMBRERERAAUES, BUFRAUEES., #HIFESNE .

WHERE & AR i
£ GET SUBGRAPH 1&HE] & A3 WHERE F4), SERLITFBRH:

X AN BEF,

- AEEREIEENS, RBIETU §$. tagame. prophame o

- ZFEREIEIA, AHIRTIT edge_type.prophame o

- TEHFRY. BERH. FRBRK. BHRNERER. FIRE KA 9E R EBAEE LR,

¢ REIFREEIM. Schema iBXREE. FHRANRE. BFERHK. geo REMBEXRE, FIREFHRER REIAIMIR

ZN 1|

AT ERR G E#HITET.
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4.6.9 GET SUBGRAPH

- ~—
~

N

7/ Tag: player \
VID: “player100”
Properties:
* name: “Tim
Edge type: follow Duncan”
Property: + age:42
* degree: 75

e
-

Edge type: follow
Property:
* degree: 95

Edge type: follow
Tag: player Property: Tag: player
VID: “player102” * degree: 90 VID: “player101”
Properties: Properties:
* name: “LaMarcus; * name: “Tony
Aldridge” Parker”
* age:33 * age:36

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

* start_year: 2006 * start_year: 1990
* end_year. 2015 * end_year. 2018

Tag: team Tag: team

VID: “team203” VID: “team204”

Properties: Properties:

* name: “Trail * name: “Spurs”
Blazers”

-
]

\
N Graph space: subgraph 7 /
~ -’
BATEIE:

nebula> CREATE SPACE IF NOT EXISTS subgraph(partition_num=15, replica_factor=1, vid_type=fixed_string(30));
nebula> USE subgraph;

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

nebula> CREATE TAG IF NOT EXISTS team(name string);

nebula> CREATE EDGE IF NOT EXISTS follow(degree int);

nebula> CREATE EDGE IF NOT EXISTS serve(start_year int, end_year int);

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

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

nebula> INSERT VERTEX player(name, age) VALUES "player102":("LaMarcus Aldridge", 33);
nebula> INSERT VERTEX team(name) VALUES "team203":("Trail Blazers"), "team204":("Spurs");
nebula> INSERT EDGE follow(degree) VALUES "player101" -> "player100":(95);

nebula> INSERT EDGE follow(degree) VALUES "player101" -> "player102":(90);
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4.6.9 GET SUBGRAPH

nebula> INSERT EDGE follow(degree) VALUES "player102" -> "player100":(75);
nebula> INSERT EDGE serve(start_year, end_year) VALUES "playerl01" -> "team204": (1999, 2018),"player102" -> "team203":(2006, 2015);

+ BMR player101 748, 0~1 Bk, FiE Edge type BIFE,

nebula> GET SUBGRAPH 1 STEPS FROM "player101" YIELD VERTICES AS nodes, EDGES AS relationships;

e
o D D S S S D S S S S S S S S S S S S S S S S S S SO S S S S S S oSS SO E D SOOI S S OEEEEEEoa +

| nodes |

relationships |
e

o D D S S S D S S S S S S S S S S S S S S S S S S SO S S S S S S oSS SO E D SOOI S S OEEEEEEoa +

| [("player101" :player{})] | [[:serve "player101"->"team204" @ {}], [:follow "player101"->"player100" @0 {}], [:follow "player101"-

>"player102" @0 {}1] |
| [("team204" :team{}), ("player100" :player{}), ("player102" :player{})] | [[:follow "player102"->"player100" @0

{}1] |
SEEMTFENT.
7 N
/ \

/ Tag: player \

VID: “player100”

Properties:

* name: “Tim
Edge type: follow Duncan”
Proper‘ty: . age: 42
* degree: 75

—

Edge type: follow
Property:
* degree: 95

Edge type: follow
Tag: player Property: Tag: player

VID: “player102” * degree: 90 VID: “player101”

Properties: Properties:

* name: “LaMarcus, * name: “Tony
Aldridge” Parker”

* age:33 * age:36

Edge type: serve

Property:
* start_year. 1990
* end_year: 2018

GET SUBGRAPH 1 STEPS FROM "player101”;

Tag: team
VID: “team204”
Properties:
* name: “Spurs”
\ /
\ /
7’
. -

e s EEs BT SEE EE DS EEE DEE B SN EEE EES SN NS B S S S S S mmw e

gmn EED NN BSOS S BN NS B S EES OSSN S SN B S S S S S S
- ST SE NS DEE DES B EES EES B S SEE GEN B SEe Sae e S o

~
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4.6.9 GET SUBGRAPH

« EIM R player10l FFEA. O~1 Bk, follow REMINILFE,

nebula> GET SUBGRAPH 1 STEPS FROM "player101" IN follow YIELD VERTICES AS nodes, EDGES AS relationships;

O S S S S +
| nodes | relationships

R R — e — +
| [("player101” :player{})] | [] |
O S S S S +

&9 player101 &% follow FERIAINA, FrLAGR[E]I S player10l o

+ BIMR player10l FFIA. 0~1 Bk, serve KEWHNKFE, FNRRUNEML.

nebula> GET SUBGRAPH WITH PROP 1 STEPS FROM "player101" OUT serve YIELD VERTICES AS nodes, EDGES AS relationships;

BT T R R T T +
| nodes | relationships
R e e et e e e +
| [("player101" :player{age: 36, name: "Tony Parker"})] | [[:serve "player101"->"team204" @0 {end_year: 2018, start_year: 1999}]]
| [("team204" :team{name: "Spurs"})] | 0 |
o S S0 A S +
RERFEIT,

’--_--_------------_

~
/ \

Tag: player

VID: “player101” Tag: team

Properties: > VID: “team204”

& name: “Toy Properties:
Parker” = o
age: 36 * name: “Spurs

AN SN - . - N -y
N IS IS S S S e s e

GET SUBGRAPH WITH PROP 1 STEPS FROM
« Pplayer101" OUT serve;

e DEE DN DEE BEE B S D ST B BN NN G BNNN GINN BN mEE O mam  mam e

~

« BTIM player10l FFIE. 0~2 Bk, follow ZEBUIH degree XTF 90, FMEATF 30 WFE, RN ERINEM4,

nebula> GET SUBGRAPH WITH PROP 2 STEPS FROM "player101" \
WHERE follow.degree > 90 AND $S.player.age > 30 \
YIELD VERTICES AS nodes, EDGES AS relationships;

o s e T S e E eSS eSS ST aEEEEo e +
| nodes | relationships |
S S L S +
| [("player101" :player{age: 36, name: "Tony Parker"})] | [[:follow "player101"->"player100" @0 {degree: 95}]]

| [("player100" :player{age: 42, name: "Tim Duncan"})] | []
S Sy S S Sy +

FAQ
Fo R 125 5 2 H ERGEE HY STEP_COUNT Bk 2 A1) 6 222

ATERTFENTEN, STREFMHNME SR LTSNET—B. HIINTE,
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4.6.9 GET SUBGRAPH

+ FH GET SUBGRAPH 1 STEPS FROM "A"; IHVH B L RIERFE A>B . B>AF A->C, AT FENTEEY, STERHEERNR EFIINEE—BE, Ble->C.
+ FH GET SUBGRAPH 1 STEPS FROM "A" IN follow; ZIHHARLERNEEEFERE B->A , EHEERN S EENINED—BE, BlA->B,
NMERBEEHBEHNBRER S, BiINER VATCH 3 GO B, fil:

nebula> MATCH p= (v:player) -- (v2) WHERE id(v)=="A" RETURN p;

nebula> GO 1 STEPS FROM "A" OVER follow YIELD src(edge),dst(edge);
ot R [R5 R v 4 AR T STEP_COUNT BREH S A7
TR ESRTFEHENAELEN, BEFA2RETE,

nebula> GET SUBGRAPH 100 STEPS FROM "player101" OUT follow YIELD VERTICES AS nodes, EDGES AS relationships;

_______________________ s
| nodes | relationships |
fmcccccccccccosoooooooooooooosoosssssssossssooa999995 e +
| [("player101" :player{})] | [[:follow "player101"->"player100" @0 {}], [:follow "player101"->"player102" @0 {}]]

| [("player100" :player{}), ("player102" :player{})] | [[:follow "player102"->"player100" @0 {}]] |
S S -+

RIGEH: November 24,2023
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4.7 FRJFIE

4.7 FH] 15T

4.7.1 GROUP BY

GROUP BY FHITI LI FREEIE,

openCypher 7%
SREERTRE nGQL.
Bt a LUER openCypher HTHY RIS,

nebula> MATCH (v:player)<-[:follow]-(:player) RETURN v.player.name AS Name, count(*) as cnt ORDER BY cnt DESC;

e S S SO +
| Name | ent |
Fom e Fommm o +
| "Tim Duncan" | 10

| "LeBron James" | 6

| "Tony Parker" | 5

| "Chris Paul" | 4

| "Manu GinobiLi" | 4
e S Sy SO +

B

GROUP BY FAITJIURAHEREIERIT, REHTITER. HEMITESRME
GROUP BY FAIRJATEEERT () Z/EH viEL FAIZHIER,

| GROUP BY <var> YIELD <var>, <aggregation_function(var)>

aggregation_function() BRIERSZ#F avg() « sum() « max() < min() « count()  collect()« std()o

il

# TRFFEEEE playerl00 M, FHREMIINMRH#ITOA, REMBIHIDRE,
nebula> GO FROM "player100" OVER follow BIDIRECT \
VIELD properties($$).name as Name \
| GROUP BY $-.Name \
YIELD $-.Name as Player, count(*) AS Name_Count;
Fom e ettt +
| Player | Name_Count

"

| "Shaquille 0'Neal"

| "Tiago Splitter"

| "Manu GinobiLi"

| "Boris Diaw"

| "LaMarcus Aldridge" |

| "Tony Parker"

\ \

\ \

\ \

\ \
+

"

"

"Marco Belinelli"
"Dejounte Murray"
"Danny Green"
"Aron Baynes"

"

"

# TIFIEEES playerl00 B, FHARIBERIARHITHA, RE] degree BIEF,
nebula> GO FROM "player100" OVER follow \

YIELD src(edge) AS player, properties(edge).degree AS degree \

| GROUP BY $-.player \

YIELD sum($-.degree);
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4.7.1 GROUP BY

[5aw

£ B3R nGQL BRI EHS H GRoup BY FHECEIAFEREFRAATRA GRoup BY E7AAS%; TE openCypher B 6roUP BY BIFRSAZRATURY, BIFEIE
AFRFATH Roup BY ETHEEIDAFERAIVER. nGQL EAIFHERHM GRoUP BY F35%5 openCypher IEAIHRIFER Mt cRoup BY FB3A4EE], FH nGQLIE
7R openCypher BIFA%, BB iskaztiti(ER crouP BY o 3% GROUP BY HUBRNAEE, 1SN o

flan: &if 34 5 LU LK R PR E2EBRGHIXIE,

nebula> LOOKUP ON player WHERE player.age > 34 VIELD id(vertex) AS v | \
GO FROM $-.v OVER serve YIELD serve.start_year AS start_year, serve.end_year AS end_year | \
VIELD $-.start_year, $-.end_year, count(*) AS count | \
ORDER BY $-.count DESC | LIMIT 5;
+

S ] +
| $-.start_year | $-.end_year | count |
S Moocooooocooco Mhoccoooo +
| 2018 | 2019 | 3 |
| 2007 | 2012 | 2 |
| 1998 | 2004 12 |
| 2017 | 2018 12 |
| 2010 | 2011 12 |
S e froccoceo +

RI/GEH: November 24,2023
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4.7.2 LIMIT

4.7.2LIMIT

LINIT FAIPREI HEE RAVITER.  LINIT 7ERAE nGQL iE4)F0 openCypher A EAFMREEFIARRE,

s EEE nGQLIEAH, —REEE LINT FARIFEREER, TUEEE LMTIBaERERELREEESEH.
+ £ openCypher ZFBAH, FAYFE LT FORERABEER, aJLUER skr i5RREE.

e

2R nGQL 8¢ openCypher ZZNAHER LINIT BY, fEFE ORDER BY FAMRFIBLINFIFEEE, TMNRME— M REIFRANFE.

JR4 nGQL IEAIF ) LIMIT
ERYE nGQLH, LINIT BEBEAIBEEMN 60 BTN EREIE L.
J54: NGQL HAJEA LIMIT 5%

[F4 nGQL HFRVIEA LINIT A S sou AEY LiniT [RIEBAER],  LINIT FAE— I i N E#, SHNENTRIEREY, BEMIBEEERZE. BE
FIRERINT

... | LIMIT [<offset>,] <number_rows>;

B W5EA
offset wmBE, BEXMB—ITHIGEE, F5IM 0 Fh. ZRAER 0, REMBE—ITHFIEEE,
number_rows IR[EIY 21T,

il

# NERPREIRFIES 3 T8I
nebula> LOOKUP ON player YIELD id(vertex)|\
LIMIT 3;

| "player100"
| "player101" |
| "player102" |

# MBEFEERPREIE 2 175 3 T80

nebula> GO FROM "player100" OVER follow REVERSELY \
YIELD properties($$).name AS Friend, properties($$).age AS Age \
| ORDER BY $-.Age, $-.Friend \
| LIMIT 1, 3;

| "Danny Green" | 31
| "Aron Baynes" | 32
| "Marco Belinelli" | 32 |
T S +

GO EAJHE LIMIT
60 BRI LINIT PR T SR E nGQL FAGERIE RSN, B IFIRIBINRE ML RIS,
Bk

<go_statement> LIMIT <limit_list>;
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4.7.2 LIMIT

limit_list @— 5K, FIRFHNTESTNABAE, BRHEXLINS c0 BRI STErs RAEHER, T

G0 1 TO 3 STEPS FROM "A" OVER * LIMIT <limit_list> J9F3F4RS 4B LINIT ROXFHAR %,

+ FIFR Limit_Llist RES 3 PMBEREITE, FIU060 1 T0 3 STEPS FROM "A" OVER * LIMIT [1,2,4] o

o LINIT [1,2,4] Y 1 RRAKEF—T I ENER 1 KIDBREEG, 2 RNEF _SIER 2 FOBEER, 4+ RNEEZPINER 4 KIORERE
EO

« EX60 1710 3 STEPS RNIREIFE—FNE=SHRBERANER, A TEPRELEHMNEIINERS BNRESHXE 0 Bl L, mMEGINE
R 60 IBANEM T SRR, WRARRZ 60 1 70 3 STEPS AR 60 3 STEPS , MRAITE: F5E =S ML EIAFEN TR o

STEP 1 STEP 2 STEP 3

7E basketballplayer #3B&EFRHIHITRAIGIT

nebula> GO 3 STEPS FROM "player100" \
OVER * \
VIELD properties($$).name AS NAME, properties($$).age AS Age \
LIMIT [3,3,3];
+

e +
| NAME | Age

+ + +
| "Tony Parker" | 36 |
| "Manu Ginobili" | 41

| "Spurs" [ __NULL__ |
+ + +

nebula> GO 3 STEPS FROM "player102" OVER * BIDIRECT\
YIELD dst(edge) \
LIMIT [rand32(5),rand32(5),rand32(5)];

| "player100" |
| "player100" |
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4.7.2 LIMIT

openCypher 25 A)FHT LIMIT
£ WATCH % openCypher FRIBADFER LIMIT AEEMEER. B EMIREANT:

. [SKIP <offset>] [LIMIT <number_rows>];

S AR
offset REE, BIEXMB—ITHIBIRE, R5IM 0 FiG. FKIAMER 0, RAME—ITHIEIREL
number_rous R[EIR2ITEHE,

offset Fl number_rows AJ AERFRIAR, BRFAXNNERVIEIEAELL,

e

AN BIHARNDHRANZEEIM TIE, 40 s/6 MTEEN L

FEER LIMIT
LINIT B AR, IR[EIIEEEEMNE R,

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

R e BT T +o-me +
| Name | Age |
S S S R SO +
| "Luka Doncic" | 20
| "Ben Simmons" | 22
| "Kristaps Porzingis" | 23
| "Giannis Antetokounmpo" | 24 |
| "Kyle Anderson" | 25 |
R e BT T +o-me +

FER SKIP

SkIp BJLABRIRGEFE, AT iREMBE, REHEEMEZ/GREIE.

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

| "Manu Ginobili" | 41
| "Tony Parker" | 36
+

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

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

[FEF A SKIP 5 LiMIT
FIEHER skip 5 LInIT AT LUREIMIETE il B FHAIVTE E R EMVEUE.

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

e RO +
| Name | Age |
N - +
| "Manu Ginobili" | 41 |
e RS +

RIEE#: November 24,2023
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4.7.3 SAMPLE

4.7.3 SAMPLE
SAWPLE F A F RS REPH IR HIREHE E 2 MR,
SAMPLE {RBETE 60 IBAIFRMER, BEMT:

<go_statement> SAMPLE <sample_Llist>;

sample_Llist @— IR, FIRPMNTESTABERE, BTEREXRNS 60 BRI STEPS IR AEMER, TXLLG60 1 T0 3 STEPS FROM "A" OVER *
SAMPLE <sample_List> J9ffII¥£H7 Y43 SAWPLE BYFE %o

« 5K sample_List S 3 NEARKITE, U060 1 T0 3 STEPS FROM "A" OVER * SAMPLE [1,2,4] o
+ SAMPLE [1,2,4] AR 1 RNAGHEF LTI ENERE 1 FIOMEIBRN, 2 JRNESE ZHINER 2 FIOMEIRRN, 4 /RIS =PINHERE 4 FOMERE
. MNEE—S&ELEMNNENE LR NTIEEHRE, WIEirEEiRE,

« EA60 170 3 STEPS RMREIE—EE=SWFREEREHER, R TEPAELGHMNEIINERS BNRESWXE 60 BALE L, MEGHR
N 60 BAIEHIEEEFNER. WRAZE 60 1 10 3 STEPS & 60 3 STEPS , NMRKITLHEE 5 =F T EIHMENIHHRN R,

STEP1 STEP 2 STEP 3

7£ basketballplayer #3B&E R TRAIGOT

nebula> GO 3 STEPS FROM "player100" \

OVER * \

VIELD properties($$).name AS NAME, properties($$).age AS Age \

SAMPLE [1,2,3];
+

| NAME | Age |
e diomccccoces +
| "Tony Parker" | 36 |
| "Manu Ginobili" | 41 |
| "Spurs" [ _NULL__ |
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4.7.3 SAMPLE

e e +

nebula> GO 1 TO 3 STEPS FROM "player100" \
OVER * \
VIELD properties($$).name AS NAME, properties($$).age AS Age \
SAMPLE [2,2,2];
+

+ +
| NAME | Age |
+ +
| "Manu Ginobili" | 41 |
| "Spurs" | __NULL__

| "Tim Duncan" | 42 |
| "Spurs" | __NULL__ |
| "Manu Ginobili" | 41 |
| "Spurs" | __NULL__

+ + +

RIGE#: November 24,2023
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4.7.4 ORDER BY

4.7.4 ORDER BY
ORDER BY F-AJ4EE Ml tHE5 REVHEFHLN o
« ERE nGQL S, ML VIELD FAZEMHEAEER (|) # oRER BY F.
+ 72 openCypher AR, FAFEREER. 1T RETIRN FAZ/EEF 0RDER BY F4lo
HEEA S R sn T i
< Asc (BRIA) FHF

+ DESC: F&fFo
Ji4 nGQL &£

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

g.npatibility

R4 nGQLIEZE, ORDER BY L /FUAEASIBFT §-. o 187 2.5.0 ZHIBIRAHR AT E,

il

nebula> FETCH PROP ON player "playerl00", "player101", "player102", "player103" \
YIELD properties(vertex).age AS age, properties(vertex).name AS name \
| ORDER BY $-.age ASC, $-.name DESC;

+ommen S +
| age | name |
E— S +
| 32 | "Rudy Gay" |
| 33 | "LaMarcus Aldridge"

| 36 | "Tony Parker" |
| 42 | "Tim Duncan" |
Fommen S ey +

nebula> Svar = GO FROM "player100" OVER follow \
VIELD dst(edge) AS dst; \
ORDER BY $var.dst DESC;

| "player125" |
| "player101" |

OpenCypher 750152

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

il

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

|38 |
| "Vince Carter" | 42
| "Tracy McGrady" | 39 |
| "Tony Parker" | 36
| "Tim Duncan" | 42

# BEUEREF, NRFERIER, BURLHE.

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

Fommm e e LT LT +

| Age | Name |

fmmmes fmcmmmossocceesassoo +
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4.7.4 ORDER BY

"Shaquille 0'Neal" |
| 46 | "Grant Hill"
| 45 | "Jason Kidd"
| 45 | "Steve Nash"

NULL ERHEF
FEHTIEN, SEREMNRETIH NULLE, BEHTIN, SERBFFRTIE NULL E,

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

e e +
| Name | Age |
S R —— +
| "Tony Parker" | 36

| "Manu Ginobili" | 41

| _NULL__ | _NULL__ |
S R —— +

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

BRIEE#H: November 24,2023
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4.7.5 RETURN

4. 7.5 RETURN
RETURN FAIEX T nGOL T RIHER. MRBBREZNFE, BRGES () 9.
RETURN B LAS | S FHITIER
* RETURN FAJA] LAATF nGQL ##Y openCypher ATVBAIH, 540 MATCH 38 UNWIND o

* RETURN AT LABBIR(ER, MR ANHLER,

openCypher &2
ASHRE(UERTF nGQL FAY openCypher Ao XFR4E nGQL MNAENXMHLER, EEN o
RETURN A3z 540°F openCypher Th&E:
- FRTERNFERPNFHEATER. Fiw:

MATCH (*s2 1':player) \
RETURN "5 1°;

< RE—MRRN, FHEREZAEXLENFIETER. fli0:

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

[ SR AR A
« £ nGQL 1.x#, RETURNEFATFIEA nGQL, IB/AJT RETURN <var_ref> IF <var_ref> IS NOT NULL o

« M nGQL 2.0 FF¥A, RETURN NEFAFERE nGQL,

Map JIiij5-5 B

RETURN 3R[E] Map BY, Key BIIRREZHRE XA,

nebula> RETURN {age: 32, name: "Marco Belinelli"};

IR [E] s Bk

£ RETURN {<vertex_name> | <edge_name>} iR[E] s BARIFFEIE S

// BEIR
nebula> MATCH (v:player) \

RETURN v;
S S Sy +
[ v \
fmcccccccccccccoooooooooooooooossssssossssosooaaaaaaaaaooooo0os +
| ("player104" :player{age: 32, name: "Marco Belinelli"}) |
| ("player107" :player{age: 32, name: "Aron Baynes"})
| ("player116" :player{age: 34, name: "LeBron James"})
| ("player120" :player{age: 29, name: "James Harden"}) |
| ("player125" :player{age: 41, name: "Manu Ginobili"}) |
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// BEA
nebula> MATCH (v:player)-[e]->() \

RETURN e;
e S +
| e \
B et +
| [:follow "player104"->"player100" @0 {degree: 55}]
| [:follow "player104"->"player101" @0 {degree: 50}]
| [:follow "player104"->"player105" @0 {degree: 60}]
| [:serve "player104"->"team200" @0 {end_year: 2009, start_year: 2007}]
| [:serve "player104"->"team208" @0 {end_year: 2016, start_year: 2015}]
______________________________________________________________________________ o

IR ID

R id() REUREIS 1D,

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

T +

| id(v) |

fmcomoscooces +

| "player100" |

T +
IZ[E Tag

{5 Llabels() RFUREIR LR Tag %K.

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

Fommm e +
| Llabels(v) |
Srommmmemmo oo +
| ["player"] |
Fommm e +

IR[E]FIER labels(v) FHBIEE N N7, RILAEA labels(v)[n-1] o B0 FERBGIGER Labels(v)[0] IERE—NITE.

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

ST +

| labels(v)[0] |

R +

| "player" |

ST +
IR 5]

REIRMENRN, BHEEEBLFEN Tag, RARTUESZ Tag, FEAR—TEERTUEFRFEN Tag £HI.
SFHEERE Tag IR[A)iZ Tag BIFABEEIE; BXFHEERE Tag MIENEMR, &RE% Tag IEERM.

// BEIRKIEYE
nebula> MATCH (v:player) \

RETURN v.player, v.player.name, v.player.age \

LINIT 3;
e e S +
| v.player | v.player.name | v.player.age
Y S S S {ocoocooooooooo +
| {age: 33, name: "LaMarcus Aldridge"} | "LaMarcus Aldridge" | 33
| {age: 25, name: "Kyle Anderson"} "Kyle Anderson" | 25
| {age: 40, name: "Kobe Bryant"} "Kobe Bryant" | 40

IRENAMEMRN, THIEEREMER Edge type, ENBLREEE— Edge type.

/] BRELE R
nebula> MATCH (v:player{name:"Tim Duncan"})-[e]->() \
RETURN e.start_year, e.degree \

S S —— +
| e.start_year | e.degree |
S S P +
| __NULL__ | 95 |
| __NuLL__ | 95 |
| 1997 NULL__ |
S S P +
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4.7.5 RETURN

8 properties() RFUREISHIAMFIE %,

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

J&[E] Edge type
£ type() ERFUR[EIILAZRY Edge type.

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

+ -
| "serve"
| "follow" |

IR A 3% 1%
{8 A3 RETURN <path_name> IR [E]ILACERRRVFABE So

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"})>

IR (B A A

2R nodes () EREGR [EIRR1E R BIPRE <o

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

+- - -

| [("player100" :player{age: 42, nam Tim Duncan"}), ("team204" :team{name: "Spurs"})]

| [("player100" :player{age: 42, name: "Tim Duncan"}), ("player101" :player{age: 36, name: "Tony Parker"})] |
[

PGl S 0wl

&R relationships() ERIFREIRRZHPHIFTHIL,

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

+-
| relationships(p)

| [[:serve "player100"->"team204" @0 {end_year: 2016, start_year: 1997}]] |
| [[:follow "player100"->"player101" @0 {degree: 95}]]
| [[:follow "player100"->"player125" @0 {degree: 95}]]
fhmccccccccccccccccccccccoooooooooooooosoooooooaaaaaaasssasssososooooooooos +
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PUALI} 2SS

&R Length() RIEILRIBZHIE,

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

Paths

| Length |
oo
e

| <("player100" :player{age: 42, name: "Tim Duncan"})-[:serve@0 {end_year: 2016, start_year

"Spurs"})> 1

| <("player100" :player{age: 42, name: "Tim Duncan"})-[:follow@0 {degree: 95}]->("player101" :player{age: 36,
Parker"})> |1 |

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

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

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

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

name: "Tim Duncan"})> | 2

| <("player100" :player{age: 42, name: "Tim Duncan"})-[:follow@0 {degree:
name: "LaMarcus Aldridge"})> | 2

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

| <("player100" :player{age: 42, name: "Tim Duncan"})-[:followg0 {degree:
>("team204" :team{name: "Spurs"})> | 2

| <("player100" :player{age: 42, name: "Tim Duncan"})-[:follow@0 {degree:
name: "Tim Duncan"})> | 2

95}]->("player101" :player{age: 36,

95}]->("player101" :player{age: 36,
95}]->("player125" :player{age: 41,

95}]->("player125" :player{age: 41,

name:

name:

name:

name:

name:

name:

name:

name:

name:

"Tony
"Manu
"Tony
"Tony
"Tony
"Tony
"Tony
"Manu

"Manu

1997}]->("team204" :team{name:

4.7.5 RETURN

Parker"})-[:serve@0 {end_year: 2018, start_year: 1999}]-

Parker"})-[:serve@0 {end_year: 2019, start_year: 2018}]-

Parker"})-[:follow@0 {degree: 95}]->("player100" :player{age: 42,

Parker"})-[:follow@0 {degree: 90}]->("player102" :player{age: 33,

Parker"})-[:follow@0 {degree: 95}]->("player125" :player{age: 41,

Ginobili"})-[:serve@0 {end_year: 2018, start_year: 2002}]-

GinobiLi"})-[:follow@0 {degree: 90}]->("player100" :player{age: 42,

R EFTA TR
FRES () EBERRELFHMETER.

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

+- -+

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

"Tim Duncan"})
"Tim Duncan"})
im Duncan"})

EWATE
fERIEE AS <alias> EfpBRIHAERTNFTE.

nebula> MATCH (v:player{name:"Tim Duncan"})-[:serve]->(v2) \
RETURN v2.team.name AS Team;

R +
| Team

I +
| "Spurs" |
R +

R EATEFE R B

MBLREHLERP, EPBEUEREFE, SIREINLL .

"player101" :
"player125"
"team204" :

: "Spurs"})

-237/723 -
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4.7.5 RETURN

nebula> MATCH (v:player{name:"Tim Duncan"})-[e]->(v2) \
RETURN v2.player.name, type(e), v2.player.age;
foocoooooooooooosoo PSR —— S +

\
. .
| "Manu Ginobili" | "follow" | 41
| __NULL__ | "serve" | __NULL__ |
| "Tony Parker" | "follow" | 36
. diomccccoces fomccomcmooczcos +
SAEIES U REES

RETURN IBA) AT LUREIFEE. R FIBRASRANNLER,

nebula> MATCH (v:player{name:"Tony Parker"})-->(v2:player) \

RETURN DISTINCT v2.player.name, " graphs!", v2.player.age > 35;
S froccoocoococcossossooao S S S +
| v2.player.name | ("Hello"+" graphs!") | (v2.player.age>35)

| "LaMarcus Aldridge" | "Hello graphs!" | false

| "Tim Duncan" | "Hello graphs!" | true

| "Manu Ginobili" | "Hello graphs!" | true
+

nebula> RETURN 1+1, rand32(1, 5);

Fommeme o ittt +
| (1+1) | rand32(1,5)
fromoosoo P +
| 2 1

Fommeme o ittt +

IR A — B
A pISTINCT A LAMIBREEREPHNES FEL,

# FRAEM DISTINCT,
nebula> MATCH (v:player{name:"Tony Parker"})--(v2:player) \
RETURN v2.player.name, v2.player.age;

S S S —— +
| v2.name | v2.age
S frocccooso +
| "Tim Duncan" | 42

| "LaMarcus Aldridge" | 33

| "Marco Belinelli" | 32

| "Boris Diaw" | 36

| "Dejounte Murray" | 29

| "Tim Duncan" | 42

| "LaMarcus Aldridge" | 33

| "Manu Ginobili" |41 |
fo=mmmmmmommmomcesoe=x e +

# R DISTINCT,
nebula> MATCH (v:player{name:"Tony Parker"})--(v2:player) \
RETURN DISTINCT v2.player.name, v2.player.age;

cocth
| v2.name | v2.age
------------------- SO
| "Tim Duncan" | 42
| "LaMarcus Aldridge" | 33
| "Marco Belinelli" | 32
| "Boris Diaw" | 36
| "Dejounte Murray" | 29
| "Manu GinobiLi" | 41
{oooocoooooonccooooooo S — +
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4.7.6 TTL

47.6TTL

TTL (Time To Live) 2—MNEXEBEFHNING, LEIBADETUENEENEGE, EaWBEMIMNEEBEETRIR. XMINGELEEETIFEE
BHEERSEE, FIMIRSIEREEEIR.

openCypher FEZ 1%

FXIREERTRE nGQL,

FEEFEI
- FEeBEHE TTLIETREMR Schema,
« TTL#0 INDEX 7781

« WIR—1 Tag/Edge type WEHHF—E4EH INDEX, MARBERNEIGE TTL, UREENIZ Tag WEMBEMHIZRE TTL,
< MREB TTL, AILUEZARI INDEX,

TTL 3575

NGQL ZHFAY TTL LA,

JEI WA
ttl_col BE—TNENEREFEENENE . BHENEIERENIE int & tinestanp o
ttl_duration EENBIEEME, RIARA: ), HEEEENTN 64 (HERER, BEENNEAREEZMNE/NTFHNEE, BYEMR

2128, SN ttl_duration 30, BIHEKARTHR.
AI7ERCE XX nebula-storaged.conf (BRIAERFR /usr/local/nightly/etc/) HIRE ttl_use_ms H true EEINBNALIRAZFD,

\ﬁrning

- TEIRE ttl_use_ns 79 true A, BWHEREENEBMHIRE TTL, SNEFNTHRNEERE, SEEIEREIRBIER.

- TEIRE ttl_use_ms U true f5, BMRE ttl_duration WBRINBIAZIGE, ttl col MBGARMNANT, ERNBEXELIZ int, HEAREFHEREMLE
NEW. BIINRE ttl col N a, WHRER a EFKIRANZED, NH a BUEN now() , WHEER a BIEIREN now() * 1000,

) TTL 3250
TEfEF TTLIIREZ AT, MSCRIBR— BB EHEY, HE TTLEMPIEET . JEETREAELIRSEEX M EEE .
TEIR BB BEE SR M AOERY, BIUER now() RIFEE HRIBTIEIBSR AR L FIATIE,

TAG 5 EDGE TYPE . #7F
WR Tag 0 Edge type BL&6IEE, 1HfER ALTER IBA)E#T Tag 58 Edge type,

# B2 Tago
nebula> CREATE TAG IF NOT EXISTS t1 (a timestamp);

# ALTER f&25 Tag, N0 TTL WL
nebula> ALTER TAG t1 TTL_COL = "a", TTL_DURATION = 5;

# AR, BAS 5 Mg,
nebula> INSERT VERTEX tl(a) VALUES "101":(now());

TAG = EDGE TYPE INf71E
BI# Tag 5 Edge type BYRILAEIBYIGE TTL &L, FEESN 0 o

# B2 Tag FHIRE TTL %I,
nebula> CREATE TAG IF NOT EXISTS t2(a int, b int, c string) TTL_DURATION= 100, TTL_COL = "a";
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# AR, THARTIEIE A 1648197238 (1648197138 + 100)
nebula> INSERT VERTEX t2(a, b, c) VALUES "102":(1648197138, 30, "Hello");

JE P

‘&‘ution

+ YH— Tag 5 Edge type RBIHIRE TTL HIZBMREN WLL B, TTLIEEFZERN, EMzZBIEXKFETH,

4.7.6 TTL

- WNRA— Tag 5 Edge type FBRAETT now() WEMHBIZBMIRET TTL, % Tag 5 Edge type XA EEIERSTH, EAHLLIENZELE

OEEIESIEIESS

HE ML

REMETEEIN TR

c IR RNE— Tag, REN—NEMIH, S,

MR- REZ Tag, REN—NEIEIH, MZEMER Tag HAMEEESIH, ERRFIMH,
s

EHN—%FiLRE—1 Edge type, B EN—TEIEIH, BthadH.

AL B

BHEHE, MRATESIENAFREER L, EREINSTIRTHRLKE.

= EEAth Tag WEMRIFRE,

NebulaGraph BanfipfI ER%kiES, SET—X AR E R = E,
Pre
IS , £—¥R Compaction Z GBI HAEIEE AT LU E 19 E,
THIBRAZ TR 8]

R R Bl AT LAGE AR A0 T LAM75 04
- MR EFEREIRE L.

nebula> ALTER TAG t1 DROP (a);

« IRE ttl_col AT FERTR,

nebula> ALTER TAG t1 TTL_COL = "";

+ RE ttl duration 9 0o ZIBERILURE TTLEW, RBiEkTiEH, BREMH Schema AN,

nebula> ALTER TAG t1 TTL_DURATION = 0;

BRIEE#: November 24,2023
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4.7.7 WHERE

4.7.7T WHERE
WHERE F )R] LURIE SR AT ik tH 45 R o
WHERE FRIBER TN TEIS:
+ FR%E nGQL, 5130 co F Lookup B,

+ openCypher A3, 140 mATCH ] WITH IEA)o

openCypher #71%
103 Rank B4 nGQL IhAE, INFETE openCypher HRIBAHEIEFKEY Rank {8, A LAEA rank() %R, 530 MATCH (:player)-[e:follow]->() RETURN

rank(e); o
Hfh A%

e

TRGIRR S S FERSIATS, HHEEERSIHT.

7E WHERE FAIPEMAR/RSERI NOT . AND . OR F XOR EXF M. RFBEEMIMAEL, BSW =S50,

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

7 S S S S occcoococcooeo +
| v.player.name | v.player.age
T — frocccooooossoos +
| "Danny Green" | 31

| "Tiago Splitter" | 34

\ |

"David West" | 38

nebula> GO FROM "player100" \
OVER follow \
WHERE properties(edge).degree > 90 \
OR properties($$).age != 33 \
AND properties($$).name != "Tony Parker" \
YIELD properties($$);

fmsconcoseosoocconccoccccooccocas +
| properties($$)

7 S S S S +
| {age: 41, name: "Manu Ginobili"} |
fmscoocoseosoocconccocccccoccocas +

-242/723 - 2023 Vesoft Inc.



4.7.7 WHERE

£ WHERE F AP {E A A B M RE X &
- ERENE:

nebula> MATCH (v:player)-[e]->(v2) \
WHERE v2.player.age < 25 \
RETURN v2.player.name, v2.player.age;

S frococoooooosooos +
| v2.player.name | v2.player.age |
NN e ooEOEontoonod +
| "Ben Simmons" | 22
| "Luka Doncic" | 20
| "Kristaps Porzingis" | 23
NN e ooEOEontoonod +

nebula> GO FROM "player100" OVER follow \
WHERE $7.player.age >= 42 \
VIELD dst(edge);

R ittt +
| "player101" |
| "player125" |

nebula> MATCH (v:player)-[e]->() \
WHERE e.start_year < 2000 \
RETURN DISTINCT v.player.name, v.player.age;

R Mocccooooocooco +
| v.player.name | v.player.age
S S +
| "Tony Parker" | 36

| "Tim Duncan" | 42

| "Grant Hill" | 46 |

nebula> GO FROM "player100" OVER follow \
WHERE follow.degree > 90 \

| "player101" |
| "player125" |

nebula> MATCH (v:player) \
WHERE v[toLower ("AGE")] < 21 \
RETURN v.player.name, v.player.age;

e fomcccos +
| v.name | v.age |
Somoonoonnconoocs i +
| "Luka Doncic" | 20

e fomccces +

L IEE A

nebula> MATCH (v:player) \
WHERE exists(v.player.age) \
RETURN v.player.name, v.player.age;

1 S S S S frocccoococcooeo +

| v.player.name | v.player.age

T — frocccooooessoos +

| "Danny Green" | 31

| "Tiago Splitter" | 34

| "David West" | 38 |
i RANK

EnGQLH, MRS MNLAEHERERR. BNSFEY, NENNM—XZZ rank E. 7 wHERE FAIFRTLUER rank i3I8k,

# QB EUE,
nebula> CREATE SPACE IF NOT EXISTS test (vid_type=FIXED_STRING(30));
nebula> USE test;
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nebula> CREATE EDGE IF NOT EXISTS el(pl int);
nebula> CREATE TAG IF NOT EXISTS person(pl int);
nebula> INSERT VERTEX person(pl) VALUES "1":(1);
nebula> INSERT VERTEX person(pl) VALUES "2":(2);
nebula> INSERT EDGE el(pl) VALUES "1"->"2"@0:(10);
nebula> INSERT EDGE el(pl) VALUES "1"->"2"@l:(11);
nebula> INSERT EDGE el(pl) VALUES "1" (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' (15);
nebula> INSERT EDGE el(pl) VALUES "1"->"2"@6:(16);

# 383 rank FiEA, T rank KF 2 BB,
nebula> GO FROM "1" \
OVER el \
WHERE rank(edge) > 2 \
VIELD src(edge), dst(edge), rank(edge) AS Rank, properties(edge).pl | \
ORDER BY $-.Rank DESC;
-+
dst(EDGE) | Rank | properties(EDGE).pl

# &I rank FiEA, T rank EFF 0 # follow il
nebula> MATCH (v)-[e:follow]->() \

WHERE rank(e)==0 \

RETURN *;

player142" : "Klay Thompson"})

( :follow "player142"->
("player139" :player{age: 34, name: "Marc Gasol"})

(

(

[ 2 90}]
[:follow "player139"->"player138" @0 {degree: 99}]
"player108" :player{age: 36, name: "Boris Diaw"}) [ ]
"player108" :player{age: 36, name: "Boris Diaw"}) [ 1

:follow "player108"->"player100" @0 {degree: 80}
:follow "player108"->"player101" @0 {degree: 80}

&
|

n .
\

\

|

\

i1if PATTERN

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

>()

[<("player100" :player{age: 42, name: "Tim Duncan"})-[:serve@0 {end_year: 2016, start_year: 1997}]->("team204" :team{name: "Spurs"})>, <("player100" :player{age: 42, name: "Tim Duncan"})-
[:followg0 {degree: 95}]->("playerl01" :player{age: 36, name: "Tony Parker"})>, <("player100" :player{age: 42, name: "Tim Duncan"})-[:follow@0 {degree: 95}]->("player125" :player{age: 41
name: "Manu Ginobili"})>] |

nebula> MATCH (v:player{name:"Tim Duncan"})-[e]->(t) \
WHERE NOT (v)-[e]->(t:team) \
RETURN (v)-->();

>()

[<("player100" :player{age: 42, name: "Tim Duncan"})-[:serve@0 {end_year: 2016, start_year: 1997}]->("team204" :team{name: "Spurs"})>, <("player100" :player{age: 42, name: "Tim Duncan"})-
[:follow@0 {degree: 95}]->("player101" :player{age: 36, name: "Tony Parker"})>, <("player100" :player{age: 42, name: "Tim Duncan"})-[:follow@0 {degree: 95}]->("player125" :player{age: 41
name: "Manu Ginobili"})>] |

[<("player100" :player{age: 42, name: "Tim Duncan"})-[:serve@0 {end_year: 2016, start_year: 1997}]->("team204" :team{name: "Spurs"})>, <("player100" :player{age: 42, name: "Tim Duncan"})-
[:follow@0 {degree: 95}]->("player101" :player{age: 36, name: "Tony Parker"})>, <("player100" :player{age: 42, name: "Tim Duncan"})-[:follow@0 {degree: 95}]->("player125" :player{age: 41
name: "Manu Ginobili"})>] |

e
2
BT

7E WHERE FA)FR{EF STARTS WITH. ENDS WITH BX CONTAINS BJ LATLECFIF RS EER D, LENX D ANE,

STARTS WITH
STARTS WITH 2 MFRF R BVCIA A B FHIRITAL,

# TR T FFLE player 58,
nebula> MATCH (v:player) \
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WHERE v.player.name STARTS WITH "T" \
RETURN v.player.name, v.player.age;

| Pooccooooccooeo +
| v.player.name | v.player.age
S S frocccoosoosooco +
| "Tony Parker" | 36

| "Tiago Splitter" | 34

| "Tim Duncan" | 42

| "Tracy McGrady" | 39

R e L L T R ittt +

WREA/NS t (STARTS WITH "t") , RIREIFE, RAFEEFEELUNE t FLH%E,

nebula> MATCH (v:player) \
WHERE v.player.name STARTS WITH "t" \
RETURN v.player.name, v.player.age;
fmcoooosooooooos fcccccccccccce +
| v.player.name | v.player.age |
+-

+- - -+
Empty set (time spent 5080/6474 us)

ENDS WITH

ENDS WITH = M RT SR BVEE SR i1 B FHIAITAL

nebula> MATCH (v:player) \
WHERE v.player.name ENDS WITH "r" \
RETURN v.player.name, v.player.age;
R dccccccccccccs +
| v.player.name | v.player.age
e
| "Tony Parker"

36 |
| "Tiago Splitter" | 34
| "Vince Carter" | 42
S S +

CONTAINS
CONTAINS BRI EXBF BT LA FRABNE—ID.

nebula> MATCH (v:player) \
WHERE v.player.name CONTAINS "Pa" \
RETURN v.player.name, v.player.age;

S frocccoocoosooeo +
| v.player.name | v.player.age |
| S —— S +
| "Paul George" | 28
| "Tony Parker" | 36
| "Paul Gasol" | 38
| "Chris Paul" | 33
focoocooooooocoo S +

454 NOT
BAPAUEESHRIEERN T —ER, SEFEFTHRLERME,

nebula> MATCH (v:player) \
WHERE NOT v.player.name ENDS WITH "R" \
RETURN v.player.name, v.player.age;

T S S frecccoccoscomao +
| v.player.name | v.player.age
R e T LT ittt +
| "Danny Green" | 31
| "Tiago Splitter" | 34
| "David West" | 38
| "Russell Westbrook" | 30
pusli-tIES

UGB ZIE D

R N EEFRER MERTERETIRY.

nebula> MATCH (v:player) \
WHERE v.player.age IN range(20,25) \
RETURN v.player.name, v.player.age;
R e T LT ittt +

| v.player.name | v.player.age
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4.7.7 WHERE

| "Ben Simmons" | 22 |
| "Giannis Antetokounmpo" | 24 |
| "Kyle Anderson" | 25 |
| "Joel Embiid" | 25 |
| "Kristaps Porzingis" | 23 |
| "Luka Doncic" | 20 |
R e P e P P T +

nebula> LOOKUP ON player \

WHERE player.age IN [25,28] \

YIELD properties(vertex).name, properties(vertex).age;
Srommmme e e s o e o se e . +
| properties(VERTEX).name | properties(VERTEX).age |

+
| "Kyle Anderson" | 25 |
| "Damian Lillard" | 28 |
| "Joel Embiid" | 25 |
| "Paul George" | 28 |
| "Ricky Rubio" | 28 |
e S +

454 NOT

nebula> MATCH (v:player) \
WHERE v.player.age NOT IN range(20,25) \
RETURN v.player.name AS Name, v.player.age AS Age \
ORDER BY Age;

e S +
| Name | Age |
T S S i — +
| "Kyrie Irving" | 26 |
| "Cory Joseph" | 27 |
| "Damian Lillard" | 28 |
| "Paul George" | 28 |
| "Ricky Rubio" | 28 |

RIGEH: November 24,2023
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4.7.8 YIELD

4.7.8 YIELD
YIELD EX nGQL EFMEHLEER,
YIELD BI LA | SFaHEM:

+ VIELD FAIRTFEAE nGQLIBAIH, 4060 . FETCH 3¢ LOOKUP , MAZLET YIELD FHRIESGREILER,
« VIELD BATUUERIEARE ST P ER.

openCypher #71%
ASHEEERTRE nGQL, *TF openCypher ARIMAE X LR, BEM

YIELD £ nGQL #1 openCypher FiE R[EIHIRER :

« 7£ openCypher &, VIELD FIFTE CALLL...YIELD] FAIFPIEETFZA MY Ho

e

NGQL A32#3F CALL[...VIELD] o

« #EnGQL 1, VIELD 1 openCypher B#Y RETURN 21

e

TXREIRE S s FRSIATS, HEEER o

YIELD 4]
1By%

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

2 iER

DISTINCT REWHER, BROEXEENERE.

col ERENFE. MREENFRIZENE, BREERPHFIENR col.
alias col M5B, BEAXET As HITIRE, BBERREIZERPHFIENZHIE.

f#F YIELD ]
GO IBAER VIELD :

nebula> GO FROM "player100" OVER follow \
VIELD properties($$).name AS Friend, properties($$).age AS Age;
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| "Manu Ginobili" | 41
Fom e R +

FETCH 1BE)P{EF VIELD :

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

roooooccoconooocoocooooood +
| properties(VERTEX).name |
S +
| "Tim Duncan" |
roooooccoconooocoocooooood +

LOOKUP i8] HA s A VIELD :

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

S S S S roccoooocccoooocosonoooo +

| properties(VERTEX).name | properties(VERTEX).age |

e e +

| "Tony Parker" | 36

S S S S roccoooocccoooocosonoooo +
YIELD i&4]

“E Y
ey

-

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

B BieA

DISTINCT ReWHER, REEEENERSE,

col ERRENTFE, MREEAFRIZEETE, BEILERHNHIER ol .
alias col RN B, FEAXET As HITIRE, BBEREZERPMTIENZIE.
conditions £ WHERE FAIFIRBERNTEHR . FIBEER o

HATWF#EA YIELD iE4)

£ B, VIELD IEERT LRI, IR, BRRZENERNERE, AR,

# B playerl00 X3EHY player, FHitEfthi1HTFHER.
nebula> GO FROM "player100" OVER follow \
VIELD dst(edge) AS ID \
| FETCH PROP ON player $-.ID \
YIELD properties(vertex).age AS Age \
| YIELD AVG(S$-.Age) as Avg_age, count(*)as Num_friends

S s +
| Avg_age | Num_friends |
E S —— R —— +
| 38.5 2

S s +

# & playerl0l XJEH player, iR[E] degree AF 90 # playero
nebula> $varl = GO FROM "player101" OVER follow \
VIELD properties(edge).degree AS Degree, dst(edge) as ID; \
YIELD $varl.ID AS ID WHERE $varl.Degree > 90;

| "player100" |
| "player125" |

# T player ERAT 30 B/VF 32 9%, REESE S BIEE,
nebula> LOOKUP ON player \

WHERE player.age < 32 and player.age >30 \

VIELD DISTINCT properties(vertex).age as v;

e +
[ v \
T — +
[3 |
e +
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4.7.8 YIELD

MNLEER YIELD &)

VIELD A U ERIERFREIE R,

nebula> VIELD rand32(1, 6);

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

ELSE -1\
END \
AS result;
Feommmeee- +
| result |
Smmomooes +
|1 \
Feommmeee- +

R +
[ @--() |
T — +
|2 \
R +

RIGEH: November 24,2023
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4.7.9WITH

WITH FAI BT LOREGH AMEEWRIF A D MER, HFMEERENRANEELTRNEFED.

openCypher 71

ESHRVE(UERTF openCypher A

4.7.9 WITH

e

EFEEnGQLH, BS urth £ MY , BEMNIEARXFTRE. FEE openCypher FXNHFEREER, UAEERE nGQL FER wITh F4lo

HEE A EI
R WITH FARTLARIER, B—REONRHEIRAS—KE
1

1. Efg—ERR,

2. 3@3d nodes () EEIFEER P AT B — IR,
3. BHIRIFSD 1T

4. EEEREIRMESR.

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

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

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

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

| ("player102" :player{age: 33, name: "LaMarcus Aldridge"}) |
| ("player125" :player{age: 41, name: "Manu Ginobili"})

| ("player104" :player{age: 32, name: "Marco Belinelli"})
| ("player144" :player{age: 47, name: "Shaquille 0'Neal"})
| ("player105" :player{age: 31, name: "Danny Green"})

| ("player113" :player{age: 29, name: "Dejounte Murray"})
| ("player107" :player{age: 32, name: "Aron Baynes"})

| ("player109" :player{age: 34, name: "Tiago Splitter"})

| ("player108" :player{age: 36, name: "Boris Diaw"})

1. ICEEs 1D 79 player100 BY Mo

2,381 Labels() REUE RAFRA Tag MK E— 7R,
3. BHIRIFD N7

4. RELER,

nebula> MATCH (v) \
WHERE id(v)=="player100" \
WITH Llabels(v) AS tags_unf \
UNWIND tags_unf AS tags_f \
RETURN tags_f;

WITH A AER S TR ERT IEESE A,

ABIRN.

- 250/723 -
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4.7.9 WITH

nebula> MATCH (v:player)-->(v2:player) \
WITH DISTINCT v2 AS v2, v2.player.age AS Age \
ORDER BY Age \
WHERE Age<25 \
RETURN v2.player.name AS Name, Age;

Fom e Femmm +
| Name | Age |
O S S S SO +
| "Luka Doncic" | 20

| "Ben Simmons" | 22

| "Kristaps Porzingis" | 23 |
O S S S SO +

collect() Z Hi b #k H
£ collect() BRESMBERFIRATIRZ A, IR wiTh FEHFEMRHHMHER.

nebula> MATCH (v:player) \
WITH v.player.name AS Name \
ORDER BY Name DESC \
LIMIT 3\
RETURN collect(Name);

e +
| collect(Name)

S S +
| ["Yao Ming", "Vince Carter", "Tracy McGrady"] |
s +

454 RETURN i&a){#
EWITH FEFIRERIR, FET RETURN FAMIEER.

nebula> WITH [1, 2, 3] AS ‘Llist’ RETURN 3 IN “Llist® AS r;

—— +
[r |
E— +
| true |
—— +

Fommmme e +
| result |
T +
| true

Fommmme e +

RIEE#: November 24,2023

-251/723 - 2023 Vesoft Inc.



4.7.10 UNWIND

4.7.10 UNWIND
UNWIND BRI AT LU FIRIR D A BIREITT, FIRPHENTENA—1T.
UNWIND AT LAfER BB IRiE A sk iE A R FaER.

UNWIND &%)
5%
UNWIND <list> AS <alias> <RETURN clause>;
il
- FRTIR.

nebula> UNWIND [1,2,3] AS n RETURN n;
oot

UNWIND 4]

i
+ B4 nGQL BEHER uNIND FH,

e

EIRE nGQLIBAHER wwin FAN, FEREEERN | 2E, HEM - SIBEBRZNEE, MR ww SEREINTE, FECAEER |
HEMA - S AEBN AT E,

<statement> | UNWIND $-.<var> AS <alias> <|> <clause>;
+ openCypher IBA]FEER UNKIND FAo
<statement> UNWIND <list> AS <alias> <RETURN clause> ;

il

* 1 UNWIND F-E) AR WITH DISTINCT AJ LU HIRHAMNES MR, REIEEGFHNER,

e

R4 nGQL IBAIRSZHF WITH DISTINCT o

/] FRHIR[1,1,2,2,3,3]", BIBRE LT, HHFT, FHTHRRNIIR,
nebula> WITH [1,1,2,2,3,3] AS n \

UNWIND n AS r \

WITH DISTINCT r AS r \

ORDER BY r \
RETURN collect(r);
S — +
| collect(r) |
S +
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4.7.10 UNWIND

+ NATCH IBA)AEFS UNWIND o

/] BIEERE EMMSEEREIRD, FITIR, BRELET, HTHRRNIIR.
nebula> MATCH p=(v:player{name:"Tim Duncan"})--(v2) \

WITH nodes(p) AS n \

UNWIND n AS r \

WITH DISTINCT r AS r \

RETURN collect(r);

| [("player100" :player{age: 42, name: "Tim Duncan"}), ("player101" :player{age: 36, name: "Tony Parker"}),

| ("team204" :team{name: "Spurs"}), ("player102" :player{age: 33, name: "LaMarcus Aldridge"}), |
| ("player125" :player{age: 41, name: "Manu Ginobili"}), ("player104" :player{age: 32, name: "Marco Belinelli"}), |
| ("player144" :player{age: 47, name: "Shaquile 0'Neal"}), ("player105" :player{age: 31, name: "Danny Green"}), |
| ("player113" :player{age: 29, name: "Dejounte Murray"}), ("player107" :player{age: 32, name: "Aron Baynes"}), |
| ("player109" :player{age: 34, name: "Tiago Splitter"}), ("player108" :player{age: 36, name: "Boris Diaw"})] |

GO IBEP{EEFE UNWIND o

/] FERFIRPEI R XKL,
nebula> YIELD ['player101', 'player100'] AS a | UNWIND $-.a AS b | GO FROM $-.b OVER follow YIELD edge AS e;

| [:follow "player101"->"player100" @0 {degree: 95}] |
| [:follow "player101"->"player102" @0 {degree: 90}] |
| [:follow "player101"->"player125" @0 {degree: 95}] |
| [:follow "player100"->"player101" @0 {degree: 95}] |
| [:follow "player100"->"player125" @0 {degree: 95}] |

* LOOKUP JBA] P85 A UNWIND o

/] EBEFEHRAT 46 SHRANFERYE, ZRELRNE, HHERERNIT.
nebula> LOOKUP ON player \
WHERE player.age > 46 \
VIELD DISTINCT keys(vertex) as p | UNWIND $-.p as a | YIELD $-.a AS a;

fmmmmmoes +
| a \
e +
| "age" |
| "name” |
Hmcmnmoss +

+ FETCH IBAIA{EFE UNWIND o

// & playerl0l RBIFRE Tag, HIFERFRAIT.

nebula> CREATE TAG hero(like string, height int);
INSERT VERTEX hero(like, height) VALUES "player101":("deep", 182);
FETCH PROP ON * "player101" \

PO
| a \
S —— +
| "hero" |
| "player” |
Feommmmme e +
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4.7.10 UNWIND

* GET SUBGRAPH 1&4] AR UNWIND o

/] EMEE player100 FFHA. 0~2 Bk, serve HABHAM AN FE, FIFERERNIT.
nebula> GET SUBGRAPH 2 STEPS FROM "player100" BOTH serve \
VIELD edges as e | UNWIND $-.e as a | YIELD $-.a AS a;

| a [

| [:serve "player100"->"team204" @0 {}]
| [:serve "player101"->"team204" @0 {}]
| [:serve "player102"->"team204" @0 {}]
| [:serve "player103"->"team204" @0 {}]
| [:serve "player105"->"team204" @0 {}]
| [:serve "player106"->"team204" @0 {}]
| [:serve "player107"->"team204" @0 {}]
| [:serve "player108"->"team204" @0 {}]
| [:serve "player109"->"team204" @0 {}]
| [:serve "player110"->"team204" @0 {}]
| [:serve "playerlll"->"team204" @0 {}]
| [:serve "playerl12"->"team204" @0 {}]
| [:serve "player113"->"team204" @0 {}]
| [:serve "playerl14"->"team204" @0 {}]
| [:serve "player125"->"team204" @0 {}]
| [:serve "player138"->"team204" @0 {}]
| [:serve "player104"->"team204" @20132015 {}] |
| [:serve "player104"->"team204" 20182019 {}] |

* FIND PATH IBAIARERE UNWIND o

// $%H player10l F| team204 3E serve XENMRMEHE FHNAER, HIREREIRAT.
nebula> FIND SHORTEST PATH FROM "player101" TO "team204" OVER serve \
VIELD path as p | YIELD nodes($-.p) AS nodes | UNWIND $-.nodes AS a | YIELD $-.a AS a;

T +
| a \
Fomm e +
| ("player101") |
| ("team204") |
T —— +

RIGEH: November 24,2023
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4.8 E=[HEA)

4.8 75 [A]1EA]

4.8.1 CREATE SPACE

E== 82 NebulaGraph R ILFEMNESIEES, 5 MySQL B8 database #ES3Mo  CREATE SPACE EEAIA] ASIE— MRMESE, HERENEE
Zialfy Schema,

[EEi s

1%E God AEAIAF BT LURIT CREATE SPACE 1B4), 1FIHIEEN °
TEE
B % ]

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

)
[COMMENT = '<comment>'];

2 WiRE
IF NOT EXISTS CNFCIENETEEEEE, REFAEEN, F72CIZETE, MONEZENET, FRQNEEEY.
<graph_space_name> 1. #ENebulaGraph3:fHm—tRR— 1 E=(El,

2. BEEBZRTRERLERIEL,

3. BUAERT, X5 1~4 FHH UTF-8 R3FFT, BEEXFE (KAKNE) « 8F. hXF, BEREARFHREERE
AT, TREUEMFF %,

4. MRFBHEARHFN. REXBFREUSFX, BHEARSIS () SEEMEM. RIISTFIEEEEXDS
() . ¥EER o

AR MBUPCHEZEGE, IR syntaxkrror HIRE, BEARSIS () GEFXFR.

partition_num EEETENDFHRE, BIGRENEFNERIEN 2015 (HOD BEEEINA 2E) o FIMNSER+FE 3 MER, BIRE
60 M k. BIAERN 10,

replica_factor EESTDANEIRSE, BEEFFMERIRERN 3, ANRFRPIREN 1. ATHREETSHRAR, BIFHELTE
8. BIMERN Lo

vid_type NEBE, FSES ID WEEEAERY, BIE(EST FIXED_STRING(<N>) 1 INT64 o INT ZE[E)TF INT64 o
FIXED_STRING(<N>) RNFUBRE N EKFR R, KEANFT, BEKERIRE. §90, UTF-84, — M MPXFRIKER
=NFD, MRIKENA 12, BA vid_type IRE 4 MHNFR
INT64 FRNEIBR R D EER,

COMMENT E=E gk, &AM 256 F. FIATHER,
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4.8.1 CREATE SPACE

&;ﬁtion

- MNRBEIAHREN 1, BPRTEER &< /9 NebulaGraph F7FiEARSS FE A EEY B

* VID ERTESKERF:

+ £ NebulaGraph 1.x /1, VID B92EBIR8ER INTe4 , AZIFFRTEY; £ NebulaGraph 2.x F1, VID B92EEISZ 35 INT64 I FIXED_STRING(<N>) o IETECIEEIZ|a)R
$ERE VID 28, R INSERT IBARBHREEEF—H, BNURIRE VID 2B RITEL Wrong vertex id type: 1001

- VID RAKESRTAN, FAIEEKE; B ZKEHMSIRES The VID nust be a 64-bit integer or a string fitting space vertex id length Llimit. o

- SNREIN Host not enough! AYIREE, EIZERRELE L Storage Host Fy%k=/FENIGCIRAIEIZ (B replica_factor BI#=E, LY, RIFE SHOW HOSTS IESEFH
7, HIMPERE:

- TEEBEE R Storage Host IR TIXEIRIZZREIA (replica_factor) E=(a], XEHMEREEEIZFCIZLRIAIMMETE, HEY A Storage Host Zf5HEE!
EE=IE,

- HOIEAVEEEEE Storage Host EEWARS &AM, BRZMARMIT AD HosTS FEEE, XEHEZE BT Console g, 1T SHow HosTS SREXH AT T HY
Storage Host, FAFRHAITHERZAY ADD HOSTS BUE, #RFEEH5RY Online Storage Host 2 EB R IAGIZE=IE,

- B4 Storage Host &7E3E Online K7, FEHTH—FTHE,

gﬁﬁ&l&%ﬁ'&

2.5.0 ZHIBY 2. X hRAH, vid_type NEMIESEL, BRIAJI FIXED_STRING(S) o

e

graph_space_name , partition_num, replica_factor, vid_type, comment R B ETTENZ. FRIE , FFEEH CREATE SPACE o

o P =5 [R]

CREATE SPACE [IF NOT EXISTS] <new_graph_space_name> AS <old_graph_space_name>;

S i ER
IF NOT EXISTS WNFEENETRREFE, REREFEN, Z7aREETE,. MUNETENETR, F0NEEEM.
<new_graph_space_name> BirE=EIE R, ZE = RSN ARENE,

BIAERT, 2 1~4 FHH UTF-8 RIBFR, BIERXFE (ROKANE) « HF. PXE, BRFHRFRRERE
ATRIZ. TR FF k.

NRFBBEARHTR. REXBFREURFIL, BERARSIS () GEEMEM. R3ISPRERERXAS

(.) o #EER o

BURBI = TefE <old_graph_space_name> EIZS[B]HY Schema, BEETEIZASSEH (DH#E. BIXHES) . Tag. Edge

type M [REZR5I,

FE MRUFXHEZEEGE, IR syntaxError $51RFY, BFEARSIS () BEFXER.

<old_graph_space_name> FiaE=EE . ZETEMNNEFT.

ZN 1|

# W8 VID A, HtEmeERRIAE,
nebula> CREATE SPACE IF NOT EXISTS my_space_1 (vid_type=FIXED_STRING(30));

# EEDFHE. BIAKEM VID HE,
nebula> CREATE SPACE IF NOT EXISTS my_space_2 (partition_num=15, replica_factor=1, vid_type=FIXED_STRING(30));

# IEESRHE. BIAKEN VID KB, HiEd.
nebula> CREATE SPACE IF NOT EXISTS my_space_3 (partition_num=15, replica_factor=1, vid_type=FIXED_STRING(30)) comment=";lliXEIZ={a]";

# FFEEZEE,

nebula> CREATE SPACE IF NOT EXISTS my_space_4 as my_space_3;

nebula> SHOW CREATE SPACE my_space_4;

e T +
| Space | Create Space
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4.8.1 CREATE SPACE

‘&Tjtion

VAR EANEIRNEZE SR, EACIRERSKINN. AHREIERY, ESURIEERINFIHT, HFFF2 MOBEAHR 20%) . MRFEE
BUDBKEIRR, 1R E S MBS E heartbeat _interval_secs o {EITIZRILEBKEER (<5F) HJRERSHOHRARLEHHIN SRR IHKE,

D A E L
EARBERD, ATRIEFRE, HANSHAIETE. BRAMRTNTHRES NS HRER:

nebula> SHOW HOSTS;

fpmmmmmecomames R e e = e fhommmmmms +
| Host | Port | Status | Leader count | Leader distribution | Partition distribution | Version
R Moooooo | N N O VO B OEEOTCCEEEEEEOEEOaEOaEEOO0O T +
| "storaged0" | 9779 | "ONLINE" | 8 | "basketballplayer:3, test:5" | "basketballplayer:10, test:10" | "3.6.0"
| "storagedl" | 9779 | "ONLINE" | 9 | "basketballplayer:4, test:5" | "basketballplayer:10, test:10" | "3.6.0"
| "storaged2" | 9779 | "ONLINE" | 3 | "basketballplayer:3" | "basketballplayer:10, test:10" | "3.6.0"
R Moooooo | N N O VO B OEEOTCCEEEEEEOEEOaEOaEEOO0O T +

MRFEHE R, BRITHUTHS:

nebula> BALANCE LEADER;
nebula> SHOW HOSTS;
e Fommme froccocoooso e e s TR Fromoosmmo +

| Host | Port | Status | Leader count | Leader distribution Version
+- +
| "storaged0" | 9779 | "ONLINE" | 7 | "basketballplaye "basketballplayer:10, tes "3.6.0"
| "storagedl" | 9779 | "ONLINE" | 7 | "basketballplayer: "basketballplayer:10, test:10" | "3.6.0"
| "storaged2" | 9779 | "ONLINE" | 6 | "basketballplaye "basketballplayer:10, tes "3.6.0"

+ +

RIGEH: November 24,2023
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4.8.2 USE

4.8.2 USE

USE IBAIRTLUEE — NE=E, SIHREIS— I E=TE, BREANESEEENIETIE,

[

W7 usE IEREEETEN, FREYNERNBFATEEETENVE, SUERE.

%

USE <graph_space_name>;

il

# BUERAIZEIE,
nebula> CREATE SPACE IF NOT EXISTS spacel (vid_type=FIXED_STRING(30));
nebula> CREATE SPACE IF NOT EXISTS space2 (vid_type=FIXED_STRING(30));

# $EREEZEE) spacel {ERTIEZEiE,
nebula> USE spacel;

# YHRBIEZEE space2, 3R space2 BY, FiEM spacel EEUEAHUE, HFRMSMILBSE spacel TX.
nebula> USE space2;

&;ﬁtion

FREE—FIBATEMEER I EZE,

5 Fabric Cypher R[El, NebulaGraph WEIZEEIHLILZ BIREEREN, K— M EZ=EEATESEG, AR ERRNEMTE. ERMETRENE—7
JEBBT USE 1Ba)iR. MTE Fabric Cypher FRRJLATE—SiBA) (USE + CALL %) ERHEMEZE,

RIEE#H: November 24,2023
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4.8.3 SHOW SPACES
SHoW SPACES iBa)A] IAFIH NebulaGraph RIFHIFFE B8,

LEReS

SHOW SPACES;

il

nebula> SHOW SPACES;

| "cba"

BIEETIENES M CREATE SPACE,

4.8.3 SHOW SPACES

=RIEE#: November 24,2023
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4.8.4 DESCRIBE SPACE

4.8.4 DESCRIBE SPACE
DESCRIBE SPACE iIBAIA] LB/ RIEEE = EIHES.
B
{Ra] LLAS DESC {79 DESCRIBE HI4ET o

DESC[RIBE] SPACE <graph_space_name>;

il
nebula> DESCRIBE SPACE basketballplayer;
TN, M —— [ R — PO + + L — [ +
| ID | Name | Partition Number | Replica Factor | Charset | Collate | Vid Type | Comment |
S S froococcoccoscoscooo I +. + cecotitooccososcoocono0000 S — +
| 1 | "basketballplayer" | 10 |1 | "utf8" | "utf8_bin" | "FIXED_STRING(32)" | |
TN, M —— [ R — PO + + L — [ +

RIGEH: November 24,2023
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4.8.5 CLEAR SPACE

4.8.5 CLEAR SPACE
CLEAR SPACE IBAIAFATE=EFN ML, BEFR2MFEZEZS UREFH Schema 58,

e

ERIIERAT CLEAR SPACE I2{E2 5, ILEPHIT
SRIEH (FIINER) HITIZEF.

IBRELURAE MR, FEIRMZ, COMPACT IRMERIRERF MEEMRE, BT

TUBREESK
_RE B P A LAAST CLEAR SPACE 3B,
HEEFEI

- HEERE, MEED, TEME. ERIZMESSER
* CLEAR SPACE FRRFMEIRIF, MRHITHE, BHEWNIT, BRABHIE.

- EEFIEIBEHA, CLEAR SPACE JHFERVBYIEIEEAC, W05 CLEAR SPACE RYHITEIZR FimEREERI MR, ALUEA h
storage_client_timeout_ms SHHE,

+ 7E CLEAR SPACE BYHRITIEEH, MIZEITEE NSIERITATEWENE L KNS NTHRTRESE CLEAR SPACE BIFEIET TR, ARNEED

BER BT,

e

NebulaGraph REZFFEIETT CLEAR SPACE FIEIBYZELET Ao

%
CLEAR SPACE [IF EXISTS] <space_name>;

BH/ER WieA

IF EXISTS KEFETNETREEHFE, MRETEEE, WHASRITETERE, NRETEREE, WRMT, FERTHITH

I, ARRTETEREE. ENEEZEN, HETEREFER, CLEAR SPAC BASWIITRM, R4k,
space_name EERBIENE = 8] & FF.
il

CLEAR SPACE basketballplayer

PREAHIELTR

E=[EH, CLEAR SPACE REMIFREIEIEEIE:

+ Tag58.

- Edge type 158,

- RERS|IMEX R TR,
TEHITREIBBRERT CLEAR SPACE =IBR SREBHIELIE,

# B ABEZE(E] basketballplayers
nebula[(none)]> use basketballplayer
Execution succeeded
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# BH Tag 1 Edge typeo
nebula[basketballplayer]> SHOW TAGS;

| "player
| "team" |

Got 2 rows

nebula[basketballplayer]> SHOW EDGES;

"follow" |
"serve" |

&

Got 2 rows

# FtEZE R KIE.

nebula[basketballplayer]> SUBMIT JOB STATS;

Fommm e +
| New Job Id |
Srommmmemmo oo +
| 4 \
Fommm e +
Got 1 rows

# BRFITER.

nebula[basketballplayer]> SHOW STATS;
C S — occoooooocoo occoooo +
| Type | Name | Count |
foosooosos frmcoossoooss S +
| "Tag" | "player" |51 |
| "Tag" | "team" |30 |
| "Edge" | "follow" |81 |
| "Edge" | "serve" | 152 |
| "Space" | "vertices" | 81 |
| "Space" | "edges" | 233 |
+ +

# BF Tag F3lo
nebula[basketballplayer]> SHOW TAG INDEXES;
fromoossocoosossosoo froccoosooso froccocco==o +

ndex Name y Tag olumns
Index N By T Col
R S R S SRR +

| "player_index_0"
| "player_index_1"

"player" | []

Got 2 rows
e CLEAR SPACE 9%

# $A4T CLEAR SPACE ;5ZEEZ2(E) basketballplayer,
nebula[basketballplayer]> CLEAR SPACE basketballplayer;

Execution succeeded

# BRAIHER.

nebula[basketballplayer]> SUBMIT JOB STATS;

Smmmmosoomoca +
| New Job Id |
R et +
|5 \
Smmmmosoomoca +
Got 1 rows

# BEHIMER. Tag M Edge type EFTE, BAAIBMRMLERT .

nebula[basketballplayer]> SHOW STATS;
+

S fhommmmecoemmdmeeoean +
| Type | Name | Count |
C S — occoooooocoo occoooo +
| "Tag" | player' |0 |
| "Tag" | "team" | 0 |
| "Edge" | "follow" | 0 |
| "Edge" | "serve" | o |
| "Space" | "vertices" | 0 |
| "Space" | "edges" |0 |
R ittt R +
Got 6 rows

# BH Tag R5l, EIUKREE.

nebula[basketballplayer]> SHOW TAG INDEXES;
¥

| Index Name

| "player_index_0'
| "player_index_1"

‘player” | []

Got 2 rows (time spent 523/978 us)

"player" | ["name"] |

"player" | ["name"] |
T froccoocooeo I +

4.8.5 CLEAR SPACE

RIGEH: November 24,2023
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4.8.6 DROP SPACE

4.8.6 DROP SPACE

DROP SPACE BRI TFHIFRIEEE = BN EFMIEE S

e

DROP SPACE 2 T HHIFRE == (813 B FIRE AR #X3B R Storage ERES#K auto_remove_invalid_space JRTEo, auto_remove_invalid_space FIZRINEA true , R MIBRER
B, MNBEMIPRIZIBESEMREERLIE, 3§ auto_remove_invalid_space FIEIEINA false o IFIBEBI Storage FHI1E,

\Aming

17 0ROP SPACE f&, BMEIRERPIFEZETEINEIE, ZETEMNBELTEME. BRMR auto_renove_invalid_space BIE false BY, AIBXRBES AR
SR,

[k

375 God AEAIAFBILIRIT DROP SPACE iB4H), FIBIBEESM =110k,

Bk

DROP SPACE [IF EXISTS] <graph_space_name>;

IF EXISTS KEF AL HGENE=BREEE, REEEN, Z=MRETE.,

.ﬁaﬁ&d&iﬁ'ﬁ

£ NebulaGraph 3.1.0 AR4SE1, DROP SPACE BRI R MIBRAEAL_E 3Rz E %S a]8 B RS

BEEERITIERE = BRI

FAQ
ial: 4T 0RO SPACE IBAIMIBREI=IEE, AHABEIAINETZH?

% SNEMEMA 3.1.0 ZAThiadsHI NebulaGraph, DRoP SPACE B MIBRIEERZEETE], A=MbRER 3N E=ENE R HF. NERPRERE
IR, TFohMIBRIEN SCHFRIERTR, SXHFERTRA <nebula_graph_install_path>/data/storage/nebula/<space_id> o ELH <space_id> BJ LA DESCRIBE SPACE
{space_name} &,

B®EE#: November 24,2023

- 263/723 - 2023 Vesoft Inc.



4.9 Tag i&4)

4.9 Tag iEH]

4.9.1 CREATE TAG

CREATE TAG IBAIA] LUBIS 35 E R FROIE—1 Tag.

OpenCypher 3751
nGQL H#Y Tag Al openCypher FEJ Label 181, 1BXEFFE, FIIIEiIMEIESR.

+ openCypher Y Label FRE7E CREATE BAIHR 5 m—iE eI,
+ nGQL Y Tag FHREfEFA CREATE TAG IBAIMMIZEIE, Tag BHRRZ MySQL FREIER.

[EEi s
AT REATE TAG IBRIZEYRIERNAFIAEEEETEN , BNIRE.
B

B Tag 1, HREBSTH USEIBAIEE TIFZIE,

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

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

i BiER
IF NOT EXISTS MFFCEN Tag BEFE, RERFEN, TR0 Tag, UM Tag BT, FRIGMEKREM,
<tag_name> 1. 81N EZEEINN Tag BIEH—8,

2. Tag BB RTEEN.

3. RINERT, (N5 1~4 FHH UTF-8 RISFER, BERXFE (ROKNE) « #F. PXF, BREFRFHREESE
ATRIZ. TR FHF k.

4, MRFEFEARKRFRN. REXBFHEURFHFL, BEARSIS () GEBMEM. R3ISPREAESEXGS
(.) - ¥EENL o

AR WMBLPXEE Tag, IR syntaxkrror $5IRE, FEARSIS () BEPXFER.

<prop_name> BYERIF. 1 Tag PHBMZ MMM —, BHEMNGEZMNS Tag HH,
<data_type> BMNEIELRDE, BristiFIE, N UK o
NULL | NOT NULL EEBMERTZIENNLL . BINME NLL . FEE NOT NULL B EFE7E DEFAULT (ERY, IENSURBMAISEE; BBHEE NOT

NULL #0 DEFAULT {EBY, HBANBUBMREHIEEE, MARIAIEN DEFAULT {Eo

DEFAULT IEERBMMBGAE. BAMERTUE— X FER NebulaGraph ZEFHFRER, MEBASIREREEETBURNE, NE
FAERIAMES

COMMENT FEEANEMD Tag VR, AN 256 FTH, BIATER,

TTL_DURATION IEEREIBEE, B ¥, NRBEELTN 64 (HFRELY, BEENNOBEEZMNRNTFYantEE, BEmad

o BAMER 0, RREIEXTEH.

TTL_COL BEBREFINENEY. BENEIELEMUIMNRZ int & tinestanp . — Tag REEFBE—NFEI TTLCOL, BSTTL
BIERIESN 1T,

ZN |
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4.9.1 CREATE TAG

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

# QR ARIER Tago
nebula> CREATE TAG IF NOT EXISTS no_property();

# B2 EEINME Tago
nebula> CREATE TAG IF NOT EXISTS player_with_default(name string, age int DEFAULT 20);

# JYFER create_time IRE TTL 7y 100 #.

nebula> CREATE TAG IF NOT EXISTS woman(name string, age int, \
married bool, salary double, create_time timestamp) \
TTL_DURATION = 100, TTL_COL = "create_time";

B Tag A
SIAERMOIEN Tag FIRESKN, FRACIERRP RN, NHREERY, EEUIREEIRFET, BEF 2 MOBKEL Q08) .

WRFBEEBCBRIEE, 1ERME LS BB SR heartbeat _interval_secs o

REE#: November 24,2023
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4.9.2 DROP TAG

49.2 DROP TAG
DROP TAG 1) AT LUIBR L i TEZS 8] NP M LAYIERE Tag.

RAUE—NEZ Tage

c MRENRRE N Tag, WBREA Tagfa, BRRMEEAEX R, TR Compaction IERIEMFRZS, B5ZmBSMANATET —XRE

BRI,

c MRENREEN Tag, MEREHP— Tag, MARLUIFRXAN R, BRLELIDSH Tag FiE XHIFE B,

BR Tag #BAEXMIBR Schema #3E, BRE ENXHHBERAILZIMPER, MEE T—X Compaction 2{EBTHIER.

;pv.npatibility

NebulaGraph 3.6.0 FRERARZIFHENT Tag R, WFHERT Tag =, TEEEEANFIE Graph IRSMEE XY (nebula-graphd.conf ) HRFFIE --
graph_use_vertex_key=true ; TEFAH Storage IRSEIECE XM (nebula-storaged.conf ) HRFTIE --use_vertex_key=true o

[kt

© BREAFSIHRE XN ARA BERIT 0ROP TAG IEA). FEIESN o

- Wtk Tag FEBEMAZERS], SN 0R0P TAG B ZHRIPIEHIR [ERROR (-1005)]: Conflict! o MIFRERSIIEZ o
%

DROP TAG [IF EXISTS] <tag_name>;
o« IF EXISTS : RMEMBRE Tag REETE, REEEN, A =Mk Tag.

+ tag name : FSEEMIBREY Tag BFF. —R2BEMIBE— Tag.

ZN |

nebula> CREATE TAG IF NOT EXISTS test(pl string, p2 int);
nebula> DROP TAG test;

REEH: November 24,2023
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4.9.3 ALTER TAG

4.9.3 ALTER TAG

ALTER TAG BRI AT LUEDK Tag BYZEHT, BUAIEMIEME. EORdELE, WaILllvBMIRE. B (Time-To-Live) o

FEEW
- BRI BITIRE X RABRZ BERIT ALTER TAG 1B, FEES N o
- MREECHHNEMEAEESES], TN ALTER TAc BYSIRAZREEIR [ERROR (-1005)]: Conflict! o MIBRZERSEEM o

- BEREHNENER A S EFTEHRNRHNEERRSR, SUHERERKRK.

%

ALTER TAG <tag_name>
<alter_definition> [[, alter_definition] ...]
[ttl_definition [, ttl_definition] ... ]
[COMMENT = '<comment>'];
alter_definition:
| ADD (prop_name data_type [NULL | NOT NULL] [DEFAULT <default_value>] [COMMENT '<comment>']
| DROP  (prop_name)
| CHANGE (prop_name data_type [NULL | NOT NULL] [DEFAULT <default_value>] [COMMENT '<comment>'])

ttl_definition:
TTL_DURATION = ttl_duration, TTL_COL = prop_name

* tag_name : IEEEMEHRH Tag BFf. —RIBEIEHR— Tag. BHRRBEKRM Tag EHI TIEZEDEE, TUSRE,
« BILATE— ALTER TAG BRI ADD .  DROP FI CHANGE FA), FRIZBIAENIES () DR

« XA ADD TX CHANGE 3EEBIHEES NOT NULL BY, HEAZBMISTERIAME, BIE X DEFAULT BY{E.

« H{EF cHANGE BB MRV EIE S BURT

« {RAVFERK FIXED_STRING A1 INT KRB KENBANKE, FARFBDKE,

 RAIFEER FIXED_STRING ZEH g STRING 28U, {&EK FLOAT B!y DoUBLE A,

il

nebula> CREATE TAG IF NOT EXISTS tl (pl string, p2 int);

nebula> ALTER TAG t1 ADD (p3 int32, p4 fixed_string(10));

nebula> ALTER TAG t1 TTL_DURATION = 2, TTL_COL = "p2";

nebula> ALTER TAG t1 COMMENT = 'testl';

nebula> ALTER TAG t1 ADD (p5 double NOT NULL DEFAULT 0.4 COMMENT 'p5') COMMENT='test2';

// 3% TAG t1 B9 p3 EMEEM INT32 A INTe4, ps EMEZEI FIXED_STRING(10) 2t} STRING,
nebula> ALTER TAG t1 CHANGE (p3 int64, p4 string);

B Tag ifA
SINEANMEH Tag ATRER KN, FABHERRL TN, ARERIERS, ESURIERIRFIHT, BERF2 - MOBES Q0%)

MRFBEHOBER, EA {BERBER heartbeat_interval_secs o

RIGEH: November 24,2023
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4.9.4 SHOW TAGS

4.9.4 SHOW TAGS
SHoW TAGS 15A) B/ HATE= B ARIFFE Tag B

T sHow TAGS IBA AR EEANIR, BRREIZERBAZTRNAFIVRE,
Bk
SHOW TAGS;

il

nebula> SHOW TAGS;

fommmmmons +
| Name |
S —— +
| "player" |
| "team" |
C S —— +

=RIEE#: November 24,2023
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4.9.5 DESCRIBE TAG

4.9.5 DESCRIBE TAG

DESCRIBE TAG R/RIETE Tag MUFAEE, BIMFEAM. MBLEE,

[

EREA P BIERE X NANRZ BEFAT DESCRIBE TAG 1B, FIHIES WA = A iR,

Bk
DESC[RIBE] TAG <tag_name>;

DESCRIBE B LAZEE 9 DESC o

il

nebula> DESCRIBE TAG player;

S T S — — Poccoococd T —— +
| Field | Type | Nutl | Default | Comment |
foooosoos frooooosooos R fheccccccs Focmmmoees +
| "name" | “string" | "YES" | | |
| "age" | "int64" | "YES" | | |
ST I —— - [ — [ +

RIGEH: November 24,2023
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4.9.6 DELETE TAG

4.9.6 DELETE TAG

DELETE TAG IBAI A IAMBRIEE s ERIIERE Tag.

[

BRI P ATIRE X NAPR A BEHIT DELETE TAG 1B4), IFBIFBIN = /A EiviE,

Bk
DELETE TAG <tag_name_List> FROM <VID_list>;
tag_name_list : 8XE Tag B Z1 Tag BRIOES () HbRE, WAILUAE * £RFIE Tag.

+ VID_List @ IEREEMFR Tag IR 1D, AILUSEZ M VID, BRXES () 2R,

il

nebula> CREATE TAG IF NOT EXISTS testl(pl string, p2 int);

nebula> CREATE TAG IF NOT EXISTS test2(p3 string, p4 int);

nebula> INSERT VERTEX testl(pl, p2),test2(p3, p4) VALUES "test":("123", 1, "456", 2);
nebula> FETCH PROP ON * "test" YIELD vertex AS v;

nebula> DELETE TAG testl FROM "test";
nebula> FETCH PROP ON * "test" YIELD vertex AS v;

Fo - +
[ v |
S S S +
| ("test" :test2{p3: "456", p4: 2}) |
Fo - +

nebula> DELETE TAG * FROM "test";

nebula> FETCH PROP ON * "test" YIELD vertex AS v;
+---+

[ v

F—

Ea—

g.npatibility

- 7 openCypher H1, ETLAEF REMOVE v:LABEL iBEMRAEFRIZA v AY LABEL o
- HENER, BAREIEE. £ nGQL HfFF DELETE TAG o

RIGEH: November 24,2023
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4.9.7 BIAHERIRZE

4.9.7 H AN bR PR
1£ openCypher F, BHNIFTE (SET label) FIABERATES (RENOVE Label) E9THEE, AIMATFIIEEMREITTR.

£ NebulaGraph /1, BILUE Tag THASCIEEHEIE, OIR Tag 7i& Tag EAZIE AN S L, FALURIE Tag BMREE RS, A LOET DELETE
TAG IR EL S ERBEHEEMN Tag.

il

BI4N7E basketballplayer #iEEH, EHEIKEHEREEIRARAKR, BTLUAIRKRZK Tag shareholder 815, HERESH. MRFTEERAE, &
LU DELETE TAG IBAMIFRAERIE RN SIIAR AR Tag.

//RVRRRAR Tag MR35\
nebula> CREATE TAG IF NOT EXISTS shareholder();
nebula> CREATE TAG INDEX IF NOT EXISTS shareholder_tag on shareholder();

// 7= Tag
nebula> INSERT VERTEX shareholder() VALUES "player100":();
nebula> INSERT VERTEX shareholder() VALUES "player101":();

//REEFRERAR

nebula> MATCH (v:shareholder) RETURN v;

B T T T T +
[ v \
B e e T +

| ("player100" :player{age: 42, name: "Tim Duncan"} :shareholder{})
| ("player101" :player{age: 36, name: "Tony Parker"} :shareholder{}) |

| id(VERTEX) |

| "player100" |
| "player101" |

//40% playerl00 RERERAR
nebula> DELETE TAG shareholder FROM "player100";
nebula> LOOKUP ON shareholder YIELD id(vertex);

e

WRBENNREIET A CIZ2RZR5], 55 REBUILD TAG INDEX <index_name_list>; IBAIEREZRS/,

RSB #: November 24,2023
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4.10 Edge type &)

4.10 Edge type 1&4]

4.10.1 CREATE EDGE

CREATE EDGE IBE)R] LU 8 RE B FREIZE— Edge typeo

OpenCypher 3751
nGQL FEY Edge type #1 openCypher FEYR R EBAEM, EXEFRARE, FEiINeEAR.

+ openCypher RHX R LB FELE (REATE BAFE m—iEelE,
- nGQL AN Edge type HZ A CREATE EDGE IBAIRIZBIER. Edge type BIRE MySQL IR,

[EEi s
1T CREATE EDGE IBAREHIERNAF AT EEETEN , BNIRE.
B

832 Edge type 1, FTEICA USEIBAEETIF=IE,

CREATE EDGE [IF NOT EXISTS] <edge_type_name>
(
<prop_name> <data_type> [NULL | NOT NULL] [DEFAULT <default_value>] [COMMENT '<comment>']
[{, <prop_name> <data_type> [NULL | NOT NULL] [DEFAULT <default_value>] [COMMENT '<comment>']} ...]

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

S e
IF NOT EXISTS MR Edge type BRRTFE, REFRFEN, A6 Edge type. XM Edge type IRFR, AQMEKE,
<edge_type_name> 1. 1M EZERR Edge type HIEHE—HAY,

2. Edgetype B BEETEEN.

3. RINERT, (N5 1~4 FHH UTF-8 RISFER, BERXFE (ROKNE) « #F. PXF, BREFRFHREESE
ATRIZ. TR FHF k.

4, MRFEFEARKRFRN. REXBFHEURFHFL, BEARSIS () GEBMEM. R3ISPREAESEXGS
(.) - ¥EENL o

AR MRS Edge type, R SyntaxError HiREY, BEARSIS () SEHXFER.

<prop_name> BYERTF. 1 Edge type FHIBMRIFHAME—, BHMHZFNS Edge type 1EE.

<data_type> BMREIRLRE, BaiiEE. . byd o

NULL | NOT NULL IEEBMERTZIFANLL . BIMER NLL . BIEERMEES N0T NLL BY, KEEEBMENIIAE, BRZE peraLt &,

DEFAULT IBERBMERIAME, BIMERTAR— X FESL NebulaGraph ZHRHIRIAN, MRBNILASEEIREE N BMHE, NE
FARIAE,

COMMENT FEANE M Edge type BIHEIR, J|RAN 256 T, BRIATHER,

TTL_DURATION IEENEBEE, B ¥, NEBEEXLIN 64 MIFHEY. BUHENNEBREEZNORNTFEANDE, BiEmaT

o BUAMER 0, RTBIEKFIH,

TTL_COL EEBREFENENES. BIENEIELREMUIZ int E tinestanp o —1 Edge type REBIEE—1NFERA TTL 0L, B
ZTTLHERBEER 1T,

Nl

nebula> CREATE EDGE IF NOT EXISTS follow(degree int);
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4.10.1 CREATE EDGE

# IR BEMA Edge type,
nebula> CREATE EDGE IF NOT EXISTS no_property();

# QIR SEIAER Edge type,
nebula> CREATE EDGE IF NOT EXISTS follow_with_default(degree int DEFAULT 20);

# WFER p2 IRE TTL A 100 7.
nebula> CREATE EDGE IF NOT EXISTS el(pl string, p2 int, p3 timestamp) \
TTL_DURATION = 100, TTL_COL = "p2";

RIGEH: November 24,2023
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4.10.2 DROP EDGE
DROP EDGE JB )R] LAMIBR L 51 TEZSBIAAYIEE Edge typeo
—MNAOREEE— Edge type, MIpFXA Edge type fa, BPMIEIFRIXMNE, TR Compaction #&{EBY<MIBRIZiZ,

filE% Edge type &FXMIBR Schema 538, BE& EMINHHBRFEUZIMR, TMREE T—R Compaction #&IERHHIER.

[
- BRI BIRE X AR BERIT DRP EDGE 1BA), IFEIFS L 0

- TfafR Edge type FEEEMAZRS], TN dROP EDGE BYRARIASRELIR [ERROR (-1005)]: Conflict! o MIPRERSIIES R
B
DROP EDGE [IF EXISTS] <edge_type_name>

« IF EXISTS : HMITSHEREY Edge type BRETEIE, REEERN, A <Mibk Edge type.

+ edge_type_name : ISEEMPREY Edge type B, —R R EEMIFR— Edge typeo

il

nebula> CREATE EDGE IF NOT EXISTS el(pl string, p2 int);
nebula> DROP EDGE el;

4.10.2 DROP EDGE

RE%E#: November 24,2023
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4.10.3 ALTER EDGE

ALTER EDGE EAJRILUEEK Edge type FUZEH, BISIIEMIBIE. BohBUERE, WATLIABMIRE. &) (Time-To-Live) o

FEEW
- BRIVEA R SIURE I RAR A BEAIT ALTER EDGE 1B, ¥IHIESN o

- MREECHHNEMARTE SRS, TN ALTER EDE BYSHRAZRESIR [ERROR (-1005)]: Conflict! o AHPFRZRSIIEEN
- BIRMIENEER RS EEEIEBRNBERES, SNFIEBESEK,

« SAUFHEAN FIXED_STRING F1 INT HEERIAIKEE,
+ FbF FIXED_STRING ZEBYEEHE STRING 285U,  FLOAT ZEE4%i% 7y DOUBLE 258!,

%

ALTER EDGE <edge_type_name>
<alter_definition> [, alter_definition] ...]
[ttl_definition [, ttl_definition] ... ]
[COMMENT = '<comment>'];

alter_definition:

| ADD (prop_name data_type)
| DROP  (prop_name)

| CHANGE (prop_name data_type)

ttl_definition:
TTL_DURATION = ttl_duration, TTL_COL = prop_name

4.10.3 ALTER EDGE

+ edge_type_name : FETE BIECIHY Edge type B, —RRBEIBEL—1 Edge type, TEHIREIEIIAY Edge type EHAI TIEZEHEFE, BUERE.

« BILAFE— ALTER EDGE SEA)HMERI 2N ADD . DROP Fl CHANGE F4], FRIZIEHAEIES () 9F.

« Hf5FE ADD TX CHANGE 3EE/B (BT NOT NULL BY, HEAZBEMISTERIAE, BEIE X DEFAULT BB,

il

nebula> CREATE EDGE IF NOT EXISTS el(pl string, p2 int);
nebula> ALTER EDGE el ADD (p3 int, p4 string);

nebula> ALTER EDGE el TTL_DURATION = 2, TTL_COL = "p2";
nebula> ALTER EDGE el COMMENT = 'edgel';

B2 Edge type Wil

SR EARIEERRY Edge type ATRERKN, RANEBREFL KM, NHREGERY, FEIRIEERINFHAT, BFEF 2 MOBKEL

MNRFEEBLOBIER, BN {EEEEK heartbeat_interval_secs o

(20%) o

RIGEH: November 24,2023
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4.10.4 SHOW EDGES
SHOW EDGES BA) 2/~ HAIE = BIARIFRE Edge type &l

AT sHow EDGES IHAIRFEEMINR, (BERIRELERBERHAF VL RE,
Bk
SHOW EDGES;

il

nebula> SHOW EDGES;

| "follow" |
| "serve" |

4.10.4 SHOW EDGES

=RIEE#: November 24,2023
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4.10.5 DESCRIBE EDGE

4.10.5 DESCRIBE EDGE

DESCRIBE EDGE BRI Edge type HiF4HME S, BIMIFERRIR. BUBRBSE,

[EES {as
EREA P BIERE X NANPRZ BEFAT DESCRIBE EDGE iEA), IFBEIBES N E fEiiE,

Bk
DESC[RIBE] EDGE <edge_type_name>

DESCRIBE B LAZEE 9 DESC o

il
nebula> DESCRIBE EDGE follow;
C S ——— S — e — R R —— +
| Field | Type | Null | Default | Comment
$moooooooos frmooooooos R fheccccccs dhmccccooos +
| "degree" | "int64" | "YES" | | |
C S ——— S — e — R R —— +

RIEE#: November 24,2023
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4.11 HiER

4.11 SiEA)

4.11.1 INSERT VERTEX

INSERT VERTEX IBE)A] LUTE NebulaGraph EfIRIEE BE= B HAN— P HZ D Ho

[EE S as
AT INSERT VERTEX IBR) B E YR B RHNAFHEEEETEN , BMIRE.
B

INSERT VERTEX [IF NOT EXISTS] [tag_props, [tag_props] ...]
VALUES VID: ([prop_value_Llist])

tag_props:
tag_name ([prop_name_List])

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

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

* IF NOT EXISTS @ H2UFHENEI VID BEFE, REFAEEN, AN, IRBEEE, Fa#TEN.

e

- IF NOT EXISTS A& VID + Tag BEREHER, A=NEME,
- IF NOT EXISTS RITIEEN—RIIBRESEE, ALxMESERERM,

* tag_name : MKEXHY Tag (M2KE) . Tag WEIE, FHEESR o

(%Dtion

NebulaGraph 3.6.0 FREHARZIHENT Tag R, WMHRERT Tag B9, TEEEANFE Graph lRSHIBEE XY (nebula-graphd.conf ) HRFTHE
graph_use_vertex_key=true ; ¥EFf Storage ARSSHVEZE I (nebula-storaged.conf ) FRFIY --use vertex_key=true o IHANT Tag mBVER <IN INSERT

VERTEX VALUES "1":(); o

* property_name . BEIGEMEMERT.
+ vid: = ID. TE NebulaGraph 3.6.0 FXZ#FFFIBRMEL, FTEACEETEMNIGE, FIEESL o

« property_value : R¥E prop_name_Llist EE B4 E. MNREBFESEME, M Tag PXRNMAIBMIKES NOT NLL , SIREIEIR. #IHESW

o

&;ﬁtion

INSERT VERTEX 5 openCypher 5 CREATE OB R AR

+ INSERT VERTEX IBREIZILT NoSQL(key-value) /AT INSERT 3BR, ={#& SQL FIHY UPSERT ( UPDATE or INSERT )o
- FB[E vId A TAG BUIEIR TR, SNSRIEEMER IF NOT EXISTS , IS ANWEIBRBE SRR, FEENSHE .
- 1E[E vID BR[E Tac BIIER T, TR TAG MNMIERAREEES, FEESHE N,
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4.11.1 INSERT VERTEX

ZE LTl

il

# BATIEBMEM S,
nebula> CREATE TAG IF NOT EXISTS t1();
nebula> INSERT VERTEX t1() VALUES "10":();

nebula> CREATE TAG IF NOT EXISTS t2 (name string, age int);
nebula> INSERT VERTEX t2 (name, age) VALUES "11":("nl", 12);

# BEKN, EA"al3"RE int KEL
nebula> INSERT VERTEX t2 (name, age) VALUES "12":("nl", "al3");

# —REA 2 PR
nebula> INSERT VERTEX t2 (name, age) VALUES "13":("n3", 12), "14":("n4", 8);

nebula> CREATE TAG IF NOT EXISTS t3(pl int);
nebula> CREATE TAG IF NOT EXISTS t4(p2 string);

# —REBAFA Tag MEEBIE— .
nebula> INSERT VERTEX t3 (pl), t4(p2) VALUES "21": (321, "hello")

—PMRAIMERBNEILE, URE—RIE.

# ZRBARBIEE,

nebula> INSERT VERTEX t2 (name, age) VALUES "11":("n2", 13);
nebula> INSERT VERTEX t2 (name, age) VALUES "11":("n3", 14);
nebula> INSERT VERTEX t2 (name, age) VALUES "11":("n4", 15);
nebula> FETCH PROP ON t2 "11" YIELD properties(vertex);

S S +
| properties(VERTEX) |
R et e L L +
| {age: 15, name: "n4"} |
S S +

nebula> CREATE TAG IF NOT EXISTS 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);

# BAKM, EAEME pl FaEA NULL,
nebula> INSERT VERTEX t5(pl, p2, p3) VALUES "002":(NULL, 4, 5);
[ERROR (-1009)]: SemanticError: No schema found for "t5'

# BIE p3 AEUAE NULL.
nebula> INSERT VERTEX t5(pl, p2) VALUES "003":("cd", 5);
nebula> FETCH PROP ON t5 "003" YIELD properties(vertex);

# Bt pl RAKER 5, BLSKENT.
nebula> INSERT VERTEX t5(pl, p2) VALUES "004":("shalalalala", 4);
nebula> FETCH PROP on t5 "004" YIELD properties(vertex);

© 4, p3: __NULL__} |

fEF IF NOT EXISTS HIANBFEMN RN, FR#HTEN.

# AR Lo
nebula> INSERT VERTEX t2 (name, age) VALUES "1":("n2", 13);

# f£F IF NOT EXISTS {82 1, RS 1 BEE, FRHTEL.
nebula> INSERT VERTEX IF NOT EXISTS t2 (name, age) VALUES "1":("n3", 14);
nebula> FETCH PROP ON t2 "1" YIELD properties(vertex);

S +
| properties(VERTEX) |
e +
| {age: 13, name: "n2"} |
S +

RIGEH: November 24,2023
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4.11.2 DELETE VERTEX

4.11.2 DELETE VERTEX

DELETE VERTEX iIBA) ] LAMIBR R, 1BREIAFMIPRIZ = XKEXHY HIBFINIZ,

;I{.npatibility

NebulaGraph 2.x BRIAMIBR =R R EXIZ R BIHIAFMI NI, NebulaGraph 3.6.0 BRIARMIBR S, FRIFRZ R KREXRIHIAFMANG, HEHEEAFES TN,

DELETE VERTEX BA—XA UBF— P HZ 1 =, BFRAIUESEER—EMFER, #FR/EshEE1,

e

- DELETE VERTEX R EIEMIFRS, FHIBRXEX9IZ,

- DELETE TAG EMIPREE = LRIIETE Tago

A
DELETE VERTEX <vid> [ , <vid> ... ] [WITH EDGE];

* WITH EDGE : MIBRiZ s R BX B9 HIAFI NI,

il
# MIBR VID 79 “teaml’ B9, AMIFRIZ R XKEXEIHILF AL,
nebula> DELETE VERTEX "teaml";
# MIBR VID J9 “teaml’ B9, FFMIFRIZMR XKEXEIHIAFMAIL,

nebula> DELETE VERTEX "teaml" WITH EDGE;

# HEEER, BRFERHNS.
nebula> GO FROM "player100" OVER serve WHERE properties(edge).start_year == "2021" VIELD dst(edge) AS id | DELETE VERTEX $-.id;

fFRIL R

NebulaGraph #(EIBARRHMER, ZEMREIFEEE (HBMAL) RN ER.

&Tjtion

c REFEFERRR, NELXEERZEFER, B#RLMBIRIRNER. TUNSSEEED,
. MIBRBR T SFENRE, MEERMBRSERENEEERY, BILUE%E nebula-graphd. conf FRAYEER --storage_client_timeout_ms FEIFBAT AT E],

fese 3Ryl

+ NebulaGraph ME#E/NEE 245 28F%

RIEE#: November 24,2023

-280/723 - 2023 Vesoft Inc.


https://www.bilibili.com/video/BV1GR4y1F7ko

4.11.3 UPDATE VERTEX

4.11.3 UPDATE VERTEX

UPDATE VERTEX B A] LUEER = £ Tag VBB,

NebulaGraph %#f CAS (compare and set) 1#2{E,

e

—RAREEE— Tago

B

UPDATE VERTEX ON <tag_name> <vid>
SET <update_prop>

[WHEN <condition>]

[YIELD <output>]

£ f= il WiEA |

ON <tag_name> b3 IBE MY Tag, BEAMVBMEMATEX T Tag Ko ON player

<vid> = IBEBEHHIS 1D, "player100"

SET <update_prop> 2 IEENAENE A, SET age = age +1
WHEN <condition> & IBETIESR . WIS <condition> Z5R A false , SET FAFREEK. WHEN name == "Tim"
YIELD <output> 5 IBEBEUNREEE. YIELD name AS Name

ZN Y|

/] BEER"playerl01“BYE M,
nebula> FETCH PROP ON player "playerl01" YIELD properties(vertex);

R ettt e L L T +
| properties(VERTEX) |
O S S S S S +
| {age: 36, name: "Tony Parker"} |
R ettt e L L T +

/] BB age HYfE, FIR[E] name FNFTHY ageo
nebula> UPDATE VERTEX ON player "player101" \
SET age = age + 2 \
WHEN name == "Tony Parker" \
YIELD name AS Name, age AS Age;

L S — fmmmms +
| Name | Age |
S — +
| "Tony Parker" | 38 |
L S — fhmmems +

RIGE: November 24,2023
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4.11.4 UPSERT VERTEX

UPSERT VERTEX IBE)Z5 & UPDATE #1 INSERT , WIRMTFE, RERANEME, NRSFTEFE, SEAFHS,.

4.11.4 UPSERT VERTEX

e

UPSERT VERTEX —R REEMEEH— Tago.

UPSERT VERTEX MERETAET INSERT , EJ9 UPSERT 82— DA RKAIAEE. BX. BNIRE

&fﬁtion

F % UPSERT [El—™ TAG 3¢ EDGE TYPE &1R%8.

%

UPSERT VERTEX ON <tag> <vid>
SET <update_prop>

[WHEN <condition>]

[YIELD <output>]

S BEHM BiRA ANt

ON <tag> b3 IBERM Tag, EEMMBMMNTIEX Tag Ao ON player

<vid> = IEE BB IFIENTI S 1D, "player100"

SET <update_prop> = BENAESEMEE, SET age = age +1
WHEN <condition> & e IER M WHEN name == "Tim"
YIELD <output> S IEEIB R R, YIELD name AS Name

AR

WRFANEE, TN FANRHRERE, BIFEAR, BT T 76, RtFENNSREEERRT:

. SET FAlo

+ BEREEMINME

Blan:

« BENNSREESET Tag player BIBME name A age o
+ SET FAMHETE age=30,

FRBER THBIEEIN TR,

T T WHEN FRIFME BUERSHERIAME name /& 141

= = HiIME

= ES NULL

B BB

ES S NULL
NN
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/] BREEANREEEE, EF “Empty set” RRINARTZEE.
nebula> FETCH PROP ON * "player666", "player667", "player668" YIELD properties(vertex)

+-

+-
Empty set

nebula> UPSERT VERTEX ON player "player666" \
SET age = 30 \
WHEN name == "Joe" \
YIELD name AS Name, age AS Age;

e e +

| Name | Age |

-+

nebula> UPSERT VERTEX ON player "player666" \
SET age = 31\
WHEN name == "Joe" \
YIELD name AS Name, age AS Age;
Srmmmmmmmoes oo +
| Name | Age |
e S +

nebula> UPSERT VERTEX ON player "player667" \

SET age = 31 \
YIELD name AS Name, age AS Age;
Smmmmmnosos oo +
| Name | Age |
Fommmmme e Femme e +
| _NULL__ | 31 |
Smmmmmnosos oo +

nebula> UPSERT VERTEX ON player "player668" \
SET name = "Amber", age = age + 1 \
YIELD name AS Name, age AS Age;

fhommmmmms e +
| Name | Age

N T E—— +
| "Amber" | __NULL__ |
e e +

4.11.4 UPSERT VERTEX

FEEE—NTEIF, FA age RBERIME, EASES, age BHUAEA NLL , 9T age = age + 1 /A NULL o F0R age BEIAE, M age = age + 1 BAILL

IEEHIT, flgn:

nebula> CREATE TAG IF NOT EXISTS player_with_default(name string, age int DEFAULT 20);
Execution succeeded

nebula> UPSERT VERTEX ON player_with_default "player101" \
SET age = age + 1\
YIELD name AS Name, age AS Age;

fomcomscos R +
| Name | Age |
S —— i — +
| _NULL__ |21 |
fmmcomscos R +

IEAETER A,

WMRREE, BRRE wen FRBEMG, MIERRBERE

nebula> FETCH PROP ON player "playerl01" YIELD properties(vertex);

nebula> UPSERT VERTEX ON player "player101" \
SET age = age + 2 \
WHEN name == "Tony Parker" \
YIELD name AS Name, age AS Age;

R ittt R +
| Name | Age |
T S +
| "Tony Parker" | 38 |
R ittt R +

MRRFE, BRTHRE N FENRMG, BERFREXR.
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4.11.4 UPSERT VERTEX

nebula> FETCH PROP ON player "player101" YIELD properties(vertex);

+ s
| properties(VERTEX)

+ ———t
| {age: 38, name: "Tony Parker"} |
+ s

nebula> UPSERT VERTEX ON player "playerl01" \
SET age = age + 2 \
WHEN name == "Someone else" \
YIELD name AS Name, age AS Age;
cotooces +

RIGEH: November 24,2023
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4.12 hiEH)

4.12.1 INSERT EDGE

4.12 AiEA

INSERT EDGE IBAJEJLATE NebulaGraph SEFIRIEEEZEPBA—R S KL, BREAAM, MEHRS (src_vid) FIEMS (dst_vid) .

INSERT EDGE BIHIT AR ANEEIEN. NREH Edge type. R K=, rank HERNL, WEZFID

LEReS

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

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

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

« IF NOT EXISTS : PP AJLAfEAE IF NOT EXISTS XEBFINFHAENNIAREETE, REAEFEN, TN

e

- IF NOT EXISTS {AQM<ARYZEEL, iEtam. BSM rank>BEEFE, FaRIBUHERTES
- IF NOT EXISTS RITREN—RIIBRSEE, ALXME=ERERM,

* <edge_type> : 1H1XEXHI Edge type, RBEFSE— Edge type. Edge type 27iRRICIE, #IBESN
* <prop_name_list> . EEBKENBMHRMTIR,
+ srcvid : #CIEMID, FRRIDAVEC A,

« dst_vid: BRSRID, RNIDL,

* rank @ AJEEBL, UAY rank B, HIEEELN into ERIMER 0

\Ii\.n(:ypher RAM

openCypher H3&%& rank BI#ES,

+ <prop_value_List>: 1R¥E prop_name_List IEEEME. WREMEEM Edge type RREIERBIRILE, SREIHEIR, MR EHIETEME, M Edge

type XM AIBMEIZE S NOT NULL , BRIREIEEIR. EEESN o

il

# BAT IS EERIL,
nebula> CREATE EDGE IF NOT EXISTS el();
nebula> INSERT EDGE el () VALUES "10"->"11":();

# A rank 7 1 894,

nebula> INSERT EDGE el () VALUES "10"->"11"@l:();

nebula> CREATE EDGE IF NOT EXISTS e2 (name string, age int);
nebula> INSERT EDGE e2 (name, age) VALUES "11"->"13":("nl", 1);
# —REEA 2 &l

nebula> INSERT EDGE e2 (name, age) VALUES \
"2MST3T (Ml 1), "13"->"14":("n2", 2);

- 285/723 -
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4.12.1 INSERT EDGE

# BBKN, EA"al3"RE int KEL
nebula> INSERT EDGE e2 (name, age) VALUES "11"->"13":("nl", "al3");

—FUARAIUSRBENEIEE, URE—RE

# ZYHARMEE,

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" YIELD edge AS e;

|
{E/ IF NOT EXISTS 3EANEBEFEERNAEY, FHITEN.

# FAL,

nebula> INSERT EDGE e2 (name, age) VALUES "14"->"15"@1:("nl", 12);

# f€F IF NOT EXISTS &2, RAILEEFE, Fa#TER.

nebula> INSERT EDGE IF NOT EXISTS e2 (name, age) VALUES "14"->"15"@1l:("n2", 13);
nebula> FETCH PROP ON e2 "14"->"15"@1 YIELD edge AS e;

e

- NebulaGraph 3.6.0 2iFFEE#EN (Dangling edge) » FEATLERARELREER, £5H; WAIFAILLUEE <edgetype>. src 3§ <edgetype>. dst 3K
BE (HMARBAR) mVID (RENXHEER)

- BERIEFREERIERENRTFIE, MREAKIBER, SWEREBHIT N HIREIZEIENTARREXN. BIMENEESREZ MR, FJEESHN
BARTUNERBAARSNEI—, HEBASNANRENRL—E7, WESROIRTE, BEMRTHS.

s FEABNE—FKIL=IR edge conflict iR, AIHEEER.
- K9 INSERT & KR K INSERT HE—¥, RERZ INSERT AR storaged BYFE™ INSERT, INSERT 2 XFRZ storaged BY—> INSERT,

RIGE#H: November 24,2023
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4.12.2 DELETE EDGE

DELETE EDGE BRI LAMIPRIN, —REILUMIBR—RHZ KN, ARG EEER KR, #HRESL

MRFEMRF— P RBFRE LR, BRFRX TR FEESL 0

LEReS

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

‘&btion

WRFIETE rank, NHIXMIBE rank 7 0 B9, FBEMIBRFFEM rank, RI0TFRA.

N
nebula> DELETE EDGE serve "playerl00" -> "team204"@0;

# BEEERN, MERMRZEREZEEFAE rankiil,

nebula> GO FROM "player100" OVER follow \
WHERE dst(edge) == "player101" \
VIELD src(edge) AS src, dst(edge) AS dst, rank(edge) AS rank \
| DELETE EDGE follow $-.src -> $-.dst @ $-.rank;

4.12.2 DELETE EDGE

RIGEH: November 24,2023
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4.12.3 UPDATE EDGE

4.12.3 UPDATE EDGE
UPDATE EDGE iBA)A] LUMERLA L Edge type BIE .

NebulaGraph 3z#F CAS (compare and swap) 2%,

LEReS

UPDATE EDGE ON <edge_type>
<src_vid> -> <dst_vid> [@<rank>]
SET <update_prop>

[WHEN <condition>]

[YIELD <output>]

S8 BEM 5B Gl

ON <edge_type> = {87 Edge type, EEHHIEMELIIEXA Edge type Ko ON serve

<src_vid> = FEREINRIEEIA S IDo "player100"

<dst_vid> = IBEUHIERIS 1D, "team204"

<rank> & $EEIN/Y rank (B, 10

SET <update_prop> b3 IEENAEEEE. SET start_year = start_year
+1

WHEN <condition> FS IEETIEEM. NR <condition> L5 N false , SET FAIR WHEN end_year < 2010

SHEM.

YIELD <output> FS IBEBEUNREEE. YIELD start_year AS

Start_Year

il

// B 60 BAEELNREEE,
nebula> GO FROM "player100" \
OVER serve \
VIELD properties(edge).start_year, properties(edge).end_year;

e L N —— +
| properties(EDGE).start_year | properties(EDGE).end_year |
S S N — +
| 1997 | 2016 |
L L +

/] 1ERUBME start_year BY{E, FR[E end_year FIHTHY start_year,

nebula> UPDATE EDGE ON serve "player100" -> "team204"@0 \
SET start_year = start_year + 1\
WHEN end_year > 2010 \
YIELD start_year, end_year

e fomcommcces +
| start_year | end_year |
T —— | +
| 1998 | 2006 |
R I +

RIGEH: November 24,2023
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4.12.4 UPSERT EDGE

4.12.4 UPSERT EDGE

UPSERT EDGE iBA)4E 5 UPDATE Al INSERT , SNRILEE, KEIAMEM; NMRLREE, SEBENMIL,

UPSERT EDGE MEBEITAFRT INSERT , EEIA UPSERT B—4H B & FAYISER. 182, B NI2E,

&Tjtion

F% UpSERT RI—™ TAG 5% EDGE TYPE =1R$8.

%

UPSERT EDGE ON <edge_type>
<src_vid> -> <dst_vid> [@rank]
SET <update_prop>

[WHEN <condition>]

[YIELD <properties>]

S BERIM WiEA et
ON <edge_type> = 67 Edge type. EEMMIBMMLIEX T Edge type ON serve
Ao
<src_vid> = IEEINATRCIA SR IDo "player100"
<dst_vid> = IEEINA BRI ID. "team204"
<rank> S FEEBM rank B, HUHEIEELR into 10
SET <update_prop> b3 IEENAEE S E. SET start_year = start_year +1
WHEN <condition> &= IBEE IS WHEN end_year < 2010
YIELD <output> = IBEBUNREEE. YIELD start_year AS Start_Year

HARELLRYIL
WMRAREFE, T weN FANRERTHE, MBI, FEHIT ST 70, BIEENBHEEERRT:
© SETFAo
- BUERESERINME.
Bln:
- BENWIAESET Edge type serve BB start_year F end_year o
* SET FHJ$ERE end_year = 2021 o

FEERTHRIEELN T &,

EE T WHEN FRIFME BHERSHERIAME start_year B14{E end_year 1B
= = HiIAME 2021
= = NULL 2021
B HiAE 2021
B = NULL 2021
NI
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4.12.4 UPSERT EDGE

/] BRUNT="REEE serve FEEMHIN, LR “Enpty set” R&E serve AP,
nebula> GO FROM "player666", "player667", "player668" \

OVER serve \

VIELD properties(edge).start_year, properties(edge).end_year
dimmommommcmossosmccossosmcanes dhme====c=oc===sssomoasssmses +
| properties(EDGE).start_year | properties(EDGE).end_year |
¥

¥
Empty set

nebula> UPSERT EDGE on serve \
"player666" -> "team200"@0 \
SET end_year = 2021 \
WHEN end_year == 2010 \
YIELD start_year, end_year

T Aroccoososco +
| start_year | end_year |
Feommmmm e o +
| _NULL__ | 2021 |
T Aroccoososco +

nebula> UPSERT EDGE on serve \
"player666" -> "team200"@0 \
SET end_year = 2022 \
WHEN end_year == 2010 \
YIELD start_year, end_year

fooooooooooo S —— +
| start_year | end_year

T — rosoocosonos +
| __NULL__ | 2021 |
fooooooooooo S —— +

nebula> UPSERT EDGE on serve \
"player667" -> "team200"@0 \
SET end_year = 2022 \
YIELD start_year, end_year

. {romcoccccos +
| start_year | end_year |
Srocoocoonooo i +

NULL__ | 2022 |
. {omcoccccos +

nebula> UPSERT EDGE on serve \
"player668" -> "team200"@0 \
SET start_year = 2000, end_year = end_year + 1 \
YIELD start_year, end_year

oo e +

| start_year | end_year

TERE—NRAIE, FER end year SRBEEINE, IENBET, end_year BRIAMESI NULL , 3FT end_year = end_year + 1 /5159 NULL o Y0ZR end_year HEAIA
{8, M end_year = end_year + 1 AJLAIEEHIT, BI40:

nebula> CREATE EDGE IF NOT EXISTS serve with_default(start_year int, end_year int DEFAULT 2010);
Execution succeeded

nebula> UPSERT EDGE on serve_with_default \
"player668" -> "team200" \
SET end_year = end_year + 1 \
YIELD start_year, end_year

fooooooooooo Hiooooooocoo +
| start_year | end_year |
T — T R— +

NULL__ | 2011 |
fooooooooooo Hiooooooocoo +
BEEFERA

WMRIDEE, BIRRE weN FRNRMG, MEESMERE.

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

RETURN e;
e +
| e \
T T T +
| [:serve "player149"->"team219" @0 {end_year: 2019, start_year: 2016}] |
e +

nebula> UPSERT EDGE on serve \
"player149" -> "team219" \
SET end_year = end_year + 1\
WHEN start_year == 2016 \
YIELD start_year, end_year

Fommm e e +

| start_year | end_year
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4.12.4 UPSERT EDGE

dommmsemscmes T +

| 2016 | 2020 |
Fommmm e R +

MRNTFE, BRTHRE N FANERE, BERF2EX.

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

RETURN e;
e +
| e \
e +
| [:serve "player149"->"team219" @0 {end_year: 2020, start_year: 2016}] |
e +

nebula> UPSERT EDGE on serve \
"player149" -> "team219" \
SET end_year = end_year + 1 \
WHEN start_year != 2016 \
YIELD start_year, end_year;
+- -+
| start_year | end_year |
frocoacoooooas froccooooooo +
| 2016 | 2020 |
Smmmoososoocs Hmoccccooss +

RIGEH: November 24,2023
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4.13 JFAEZES]

4,13 JFAEZES|

4.13.1 R348

ATIREEIEEE, NebulaGraph XFrA =R Tag 5( Tag BFIE BN, WAY Edge type B{ Edge type BUENEIEEIRRS. REIFTUETHEEN
Tag. Edgetype. BIZALIE, BERRSIEFTFMEIE, MEFEEIENMUE,

NebulaGraph X#FRFHERERS|: RERSIMELXES.

it A UERA

- RI|ALREERIEEE, BRIERENERE.

* R3IBMIT Lookup BE AT EMEIBIENRIERM, WMREARS], HIT Lok IEOSIRE,

- fEAZ5I8Y, NebulaGraph = BNAEFERMHES].

- BESERENERS], BRSIFIFFRENERESZERENLERS FIMSHIESHILEN 1) JESRAZIINRE, MY THEERENERS

(FIINER) , TEkEETERSTREERH.
JRA S|
BEERSIUETIEENBUHETIEIE, S0THR:
- B} Tag &R5|#0 Edge type &3l
« WMFEhEEZRS| (REBUILD INDEX) o

- ZHFCIER—1 Tag 3 Edge type WZ PN BMHMRS| (EERS]) , {BRFEERE Tag 3k Edge types

FRAERTHRME

EXE ]

EXZH5|ZBET Elasticsearch RELMAY, BFHFRERBIEHITHLRIER, BREMFER. ENRANBRMRLER, BUTHR:
© AAFRIE— MRS

© RZHFZIERIE, BIENAND . OR. NOT,
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4.13.1 E3IN4A

e

NRFEHTENFRBMNLA, BHERRERS

A NULL EZ&35]

FEFFHER NULL BRI ZRS,

BAME—RSE]

£ Cypher 1, AJLUEE Constrains SSIUB M ERM—4ERE. 7E MySQL A, AILUEMM—RSIFRBHIEFEIEH—E, 1EnGQL H&EEHHIM
—%&35| (AFBTRIEEMHENE—E) o

o7~ H AR R SR TE A

FRERSIEZFFNHT. QERMNERENEISHTEEEN, FXHAMREELENEREER,

RIGEH: November 24,2023
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4.13.2 CREATE INDEX

4.13.2 CREATE INDEX

[EIES as
BRI 250, BEHRFREXN Tag 3 Edge type BB, WMEIEE Tag # Edge type, EEM # o
MABIEEXERS, BHEEN o

EHRS

5| WS ERRFIBRAE R EEARSIF, BSLMEUATRE.
CREATE INDEX IBEIFAF 3t Tag. EdgeType HEEMEIRFEERS. BENFTA “Tag®E51” . “Edgetype R3I” M “BHRESI”
- Tag Z&5|#1 Edge type &SI FBF# Tag. Edge type BSHEXNEIN, BIGNA Lookup ZEI%HE Tag player BIFAE Mo
‘BURS” EATETEUMNEN, FIWETREM age 3E age == 19 FAEM R,
NREER Tag THEM A BUEEMZRS i A (THERSIAIT) , R3IZEWATERXRUT (Edge type ZH3|HE) :
- TWSIERILUER i TARER i T,

* TEVATCH. LOOKUP Ba)H i T AL i TA THRE M.

.EiH&ZIS%E'r&*
7ELLEIAORRZSF,  Lookup IBEIFAY Tag X Edge type R |I FAIBEREMRS I BT EMEEH.

ERBRRSIHTENRARRGHERANER, EEIMREIRIEBERENRSIGK?),

&Tjtion

FEEBEEFHRPERRS], RIFREZEARIINULSHEM. R3ISHEHERE TR,

TRFAFRNEURIIKERKA 256; EXFHRNEURIIKEARIIBESHKE, TRF. KZR3ISMH(K Storage BRSHIFMMLEE, UREAES
MTE, BIRRSIKEREANMERRS | NIRKFTHEER,

BRVESPR

MRBIERRS], BERRINTHE:

1. YIRS NEIEZE NebulaGraph o

2. U=,
3. °
4. £/ =1 BATEME. ARE (WELE) BEERWNRSl, NebulaGraph BEITHE.

e

MRALERSIBSAKIE, SRANGHENTRSERSNRERIE,
HEIEBES NBIRIF --disable_auto_compaction = false o

MEIRMERS I HFRIUAER. CIRMNRSIHZIHNIZZIER (B9 Lookup S REBUILD INDEX ) BE KM (HREE can't find xxx in the space) o FEIFIBIE
TREFRS LI, NebulaGraph BEET—MULBKERRA GEERERS IVEIE. NRREIERY, BEURIERRINFIH#T, BFF 2 MOBARR 20%) . @M
REESEZOBEMRE, BA {BEB 4] heartbeat_interval_secs o

-294/723 - 2023 Vesoft Inc.



4.13.2 CREATE INDEX

SRS, HEMRHBREIZERRZESIE, P47 REBUILD INDEX o HNTESETE MATCH F LOOKUP B A iR EX L 4k1E,

T

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

2 BieA

TAG | EDGE IEEECENERSIKE,

IF NOT EXISTS KNRFEIRNRSIREEE, IBEFEFEN, TREIRRS.

<index_name> F5|B. RIIBE—NETEPLAZE N, HFMHETFNI i_taghane_prophane o

BOABRT, (N5 1~4 FHH UTF-8 RIBFH], BREEXFE (ROKANE)  #F. hIXF, BREHFTREEE
A% TRMEFFX.

RFEEAFHT. REXPFREURF X, BRARSIS () GEEMEM. R3ISTRREEEXTS
() o WEBRAEFNEET,

AR MRUFXARSIHE, IR syntaxerror $IRBY, FFEARSIS () BERXFR,

<tag_name> IBERS | XEXHY Tag =X Edge B

<edge_name>

<prop_name_List> NEKFRBEMEIERSIEY, MO prop_name(length) IEERSIKE, R5IKERKN 256; 7 Tag 5 Edge type 748
BEEZRS|8Y, 2B <prop_name_List> o

COMMENT R MR, BRAN 256 FHh. BIATHIR,

f]# TaglEdge type X3 |
nebula> CREATE TAG INDEX player_index on player();

nebula> CREATE EDGE INDEX follow_index on follow();

79 Tag 5% Edge type BI2R3I/G, AFPEILUMER LookP IBAER #85% Tag 8 FAESMIVID, #E Fasaimin B9 3RS VID. BHIS VID. MK
rank o FEIFEESI LOOKUP,
Bl E RS
nebula> CREATE TAG INDEX IF NOT EXISTS player_index_0 on player(name(10));
ERRHIRAFREES Tag player R BIRE M nane S|, RIIKEN 10, BNRERE M nane 8981 10 NFRIRBIEZRS .

# BRPHRBEIEERS | KE,
nebula> CREATE TAG IF NOT EXISTS var_string(pl string);
nebula> CREATE TAG INDEX IF NOT EXISTS var ON var_string(p1(10));

# ERFPHRAREEERS KE.
nebula> CREATE TAG IF NOT EXISTS fix_string(pl FIXED_STRING(10));
nebula> CREATE TAG INDEX IF NOT EXISTS fix ON fix_string(pl);

nebula> CREATE EDGE INDEX IF NOT EXISTS follow_index_0 on follow(degree);

BlEE A B RS
g8EM%R3| BTFER— Tag (HE Edge type) PHIZNEME (WAR)

nebula> CREATE TAG INDEX IF NOT EXISTS player_index_1 on player(name(10), age);
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‘&‘btion

RZHFEE Tag 5 Edge type BIBEEHR5 o

4.13.2 CREATE INDEX

e

EREERMRSIN, SR RELERN", KAMNEGRBMRS|FRENFFIEE.

RIGE#: November 24,2023
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4.13.3 SHOW INDEXES

SHOW INDEXES IBE A A] AT LT B =Bl ABIFFE Tag # Edge type (BIEEM) M3,

LEReS

SHOW {TAG | EDGE} INDEXES;

ZN |
nebula> SHOW TAG INDEXES;
R dccccccccccccs - +
| Index Name | By Tag | Columns
S S frooccoocosooonoooo +
| "fix" | "fix_string" | ["p1]
| "player_index_0" | "player" | ["name"]
| "player_index_1" | “player" | ["name", "age"]
| "var" | “"var_string" | ["p1"]
S S frocccoocoosooco +

nebula> SHOW EDGE INDEXES;

S I —— [ — +
| Index Name | By Edge | Columns |
T —— L [ ——— +
| "follow_index" | "follow" | [] |
S I —— [ — +

4.13.3 SHOW INDEXES

RIGEH: November 24,2023
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4.13.4 SHOW CREATE INDEX

4.13.4 SHOW CREATE INDEX

SHOW CREATE INDEX JB/REI#E Tag 3#& Edge type BIMERI nGQL B4R, EFBEARSIMNFAMES, FINEXEMNEM.
B
SHOW CREATE {TAG | EDGE} INDEX <index_name>;

il

e

FBPRILASEIETT SHow TAG INDEXES EEBMILE Tag FR5|, FARSFA SHOW CREATE TAG INDEX BEEIEE RS INRIEER.

nebula> SHOW TAG INDEXES;

R dcccccccee dheccccooocs +
| Index Name | By Tag | Columns |
S R —— e —— +
| "player_index_0"
| "player_index_1'

“player” | [] |
"player" | ["name"] |

Edge type B3| AT UM EEIR:

nebula> SHOW EDGE INDEXES;

e fio=ccccoces S +
| Index Name | By Edge | Columns |
N | S N +
| "follow_index" | "follow" | [] |
e dio=ccccoces S S +

nebula> SHOW CREATE EDGE INDEX follow_index;

T S S S +
| Edge Index Name | Create Edge Index |
Fommm e e e e +
| "follow_index" | "CREATE EDGE INDEX ‘follow_index’ ON ‘follow' (

| )" \
e dhmeommcmeesmsmcsoesossmmsssmnaomsossansmsssmamas +

BR/EE#: November 24,2023
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4.13.5 DESCRIBE INDEX

4.13.5 DESCRIBE INDEX

DESCRIBE INDEX IBAIRIABBIEERSINER, BIERIINEEEM (Field) MEIELE (Type) -

LEReS

DESCRIBE {TAG | EDGE} INDEX <index_name>;

il

nebula> DESCRIBE TAG INDEX player_index_0;
e fommomsosscmossosmcen +
| Field | Type |
ST ey +
| "name" | "fixed_string(30)" |

nebula> DESCRIBE TAG INDEX player_index_1;

frommoosoo S +
| Field | Type |
ST S +
| "name" | "fixed_string(10)" |
| "age" | "int64" |
fpommmmmes ffommmmmcoeemmemesoean +

RIGEH: November 24,2023
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4.13.6 REBUILD INDEX

4.13.6 REBUILD INDEX

- R3|MEETSESNESRY B FENEFEMIEEN— ARSI FETM A, TEETRRSIERA Lokue F naTc I5EENEIFEHIE.
- REINWERRTMA, KRS INEDNEERNRS, BT aERSERSR,

BELIERSIGE, ERFSENNENEFEMIEERRS. FRAKRSIENFHERSL CREATE INDEX,

‘&btion

BT ERECE XY rebuild_index_part_rate_Limit #0 rebuild_index_batch_size FPNEER, RIAUERRSINNEE, B, EASHOESEHESHNA
FNWMLE LA, FEESN Storageli = 0E,

%

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

<index_name_list>::=
[index_name [, index_name] ...]

+ JU—RERZIRS|, RIIBMZEARES () DR MRRERERIBHN, BEEMRERS.

- BRSME, AFPTLER®HS SHW {TAG | EDGE} INDEX STATUS 0B RS REERETM. FIBIBESM SHOW INDEX STATUS,

ZN 1|
nebula> CREATE TAG IF NOT EXISTS person(name string, age int, gender string, email string);
nebula> CREATE TAG INDEX IF NOT EXISTS single_person_index ON person(name(10));

# ERHR5|, BEMES 1D,
nebula> REBUILD TAG INDEX single_person_index;

T S +
| New Job Id |
S — +
| 31 \
T S +

# TERS K.
nebula> SHOW TAG INDEX STATUS;

{ioooooooooooonocoooooono e +
| Name | Index Status |
R — S — +
| "single_person_index" | "FINISHED" |
{ioooooooooooonocoooooono e +

# WEJLUER SHOW JOB <job_id>ZHEEREKSIHESKS.
nebula> SHOW JOB 31;
+

e S S e e +. S S rooooooooooooo +
| Job Id(TaskId) | Command(Dest) | Status | Start Time | Stop Time | Error Code |

+ R — A — + R I — +

| 31 | "REBUILD_TAG_INDEX" | "FINISHED" | 2021-07-07T09:04:24.000 | 2021-07-07T09:04:24.000 | "SUCCEEDED" |

|0 | "storaged1" | "FINISHED" | 2021-07-07T09:04:24.000 | 2021-07-07T09:04:28.000 | "SUCCEEDED"

|1 | "storaged2" | "FINISHED" | 2021-07-07T09:04:24.000 | 2021-07-07T09:04:28.000 | "SUCCEEDED"

| 2 | "storaged0" | "FINISHED" | 2021-07-07T09:04:24.000 | 2021-07-07T09:04:28.000 | "SUCCEEDED"

| "Total:3" | "Succeeded:3" | "Failed:0" | "In Progress:0" (S | " |

+. froooooooccoooooccooao +. o Y +
+ frocosoooooosoosccosoos S S R S [ —— +

NebulaGraph 82— MESEEZEZRS], FEILFILMRIBIREIRIES ID, BT sHow J0B <job_id> BAEBMESKS. #HEESK SHOW JOB,

BRIGEH: November 24,2023
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4.13.7 SHOW INDEX STATUS

4.13.7 SHOW INDEX STATUS

SHOW INDEX STATUS IBAIRIIAEE RS AFRMI R AIRTS.
ERRS IR RS EIE:

+ QUEUE : PABIR

« RUNNING : H{TH

+ FINISHED : B52h

+ FAILED : KK

+ STOPPED : {21k

+ INVALID : 2R3%

e

WEIGIERRSIEB M CREATE INDEX,

=2

SHOW {TAG | EDGE} INDEX STATUS;

N

nebula> SHOW TAG INDEX STATUS;

O S S S frecccoccoocaseo +
| Name | Index Status |
Fom e ettt +
| "player_index_0" | "FINISHED" |
| "player_index_1" | "FINISHED" |
T frocccooscoosoos +

RIGEH: November 24,2023
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4.13.8 DROP INDEX

4.13.8 DROP INDEX

DROP INDEX iBEAIEI AR HFIE = EHP EEEMZES.

[

197 DROP INDEX BRI FEEYRIE R A F G S EEZIE]AY DROP TAG INDEX F DROP EDGE INDEX , Bk,

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

TF EXISTS @ HMRHIRRIIRS IR EFE, REEEN, AR,

il

nebula> DROP TAG INDEX player_index_0;

RIEE#H: November 24,2023
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4.14 &K

4.14 &= E5|

4.14.1 &3R5 FRHI

AXNTBEXERIHRE, BEEREXERSIFFRRBE.

&Tjtion

3.6.0 RAEM T EXER5IEE, FREZAMEIHNENERS. MRIBBSERBER. EN. EHTESEHX, FUT3MAH:

- BBRREELXES|, FAMNAREREXERS], FRMN 0
- BBREE LS|, HiEF NebulaGraph B9 n o

- PEEER ZAThRZAE NebulaGraph RE 2 X R5| 88,

EXH3|IFMTRE:

-+ BXER5| HFIE Lok B,

- EXRIBMREEEHT. NEFE. Tk,

- FEEZENNEXER | BFFEEES.,

+ TWBINIRE] 10 2B, FIUER LT FAREIEZHIE, &ZHLURE 10000 . FILUERR Elasticsearch MBS HIEEE R AIREIF K,
- 9N Tag/Edge type LHEEENXES|, TEMIBRIEIEDR Tag/Edge type.

- BMEAYFELYIA STRING B FIXED_STRING o

« @XES|RZIFZ Tag/Edge type ISR,

© EXERFITIHERBIEEN wLL BB,

« FZHHE Elasticsearch ABIERS|, REEMIPRERE,

© FXFEHERIIAR, FEMRRSIRIEEEERSINERE.

- HREIR BT Elasticsearch ££8##0 NebulaGraph, BNIATAESE Elasticsearch 85 NHIEIE AR,

- MB A NebulaGraph, EIE A listener, BEIE N Elasticsearch HEIiERS|ITIsEFE—ERBYE, WRIFNEXESIFHREIXRILEIRS|, aAIRERS|
ESHIRS.

- £ K8s STV ERERY NebulaGraph B AT BEIEE LN RS, EXFHFoHEE.,

RIGEH: November 24,2023
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4.14.2 #E 2R

NebulaGraph W& XZR5|IRETF
EIE, Y listener &£E¥H Elasticsearch SEEHEE, NEMNHEREAMIBLENEKFRBRITKFHENERIEENES

TR

EREXESIF, BRINBETHEXERSIN

o

#BE Elasticsearch %£#

EBE Elasticsearch E£B¥1EE N 54 o BEIXZHF 7.x lrZ<HY Elasticsearch,

4.14.2 HE LRG|

I, XEBHREFA PRI Elasticsearch @ XEWES RICFRENND . £XR5IHNENHEZ

e

FT ZHEIMNMIGIE] Elasticsearch, &3 config/elasticsearch.yml FRAY network.host JRE 7 0.0.0.0 o

FFTILUERE Elasticsearch AR IS ER, WMRFEEH Elasticsearch, ESNL

BRSO RE o

EBE Elasticsearch 8525, AJLUER sioN IN iIBA)EF Elasticsearch FF i, M J#EA Elasticsearch EEE X {EHAY IP st IR O A
ANERZIMNEFiE, 1BEZ M elastic_ip:port ZEIBEGES () 2R

%

SIGN IN TEXT SERVICE (<elastic_ip:port>, {HTTP | HTTPS} [,"<username>", "<password>"]) [, (<elastic_ip:port>, ...)];

an|

nebula> SIGN IN TEXT SERVICE (192.168.8.100:9200, HTTP);

BEIERIER,

e

Elasticsearch BUIAEKBE AR ZMER, WRIGE TR BMENE, 51E sIN INBAPIEE,

&Tjtion

Elasticsearch i34

BRI R E i

SHOW TEXT SEARCH CLIENTS IBAIEI LAY X AIERE F i,

%
SHOW TEXT SEARCH CLIENTS;
any|

nebula> SHOW TEXT SEARCH CLIENTS;

. . SN +
| Type | Host | Port |
SN | N +
| "ELASTICSEARCH" | "192.168.8.100" | 9200 |
. . SN +

- 304/723 -
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https://en.wikipedia.org/wiki/Elasticsearch
https://www.elastic.co/guide/en/cloud-on-k8s/current/k8s-deploy-elasticsearch.html
https://www.elastic.co/guide/en/elasticsearch/reference/7.15/targz.html
https://www.elastic.co/guide/en/elasticsearch/reference/current/settings.html

4.14.2 HE2RT]

IR SO R o
SIGN OUT TEXT SERVICE IEAIR] LURMHPAA XA ERE Fifio
e
SIGN OUT TEXT SERVICE;
]|

nebula> SIGN OUT TEXT SERVICE;

RIGEH: November 24,2023
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4.14.3 #% Raft listener

4.14.3 #%E Raft listener

ENR5|INEIBRFS 5\ Elasticsearch 81, RIZR2EIT Storage ARSI Raft listener (f&#F listener) XANRIREBBAVIHAFE, M Storage FREIR
EY#iE, AEEEN1S X Elasticsearch 8%,

B A1
- BETHREXER5IN o
- B 0
. SERY o

- EE—ANEL GRS, LUEPE Raft listener.

FEEFRI
* JEMRIE NebulaGraph ZARSS (Metad. Storaged. Graphd. listener) B#ERBIARZA.
- B1RIE listener FRTEH28M9BYX 5 NebulaGraph & IRSZFRTEH2SMIBY X — L,

- DRER—PMEZE—RMTRINFTER listener #1288, 2XMBETFEE listener WES BIE RN listener 2460, ALk, EE— I HSEQBRRE
AN EREY listener,

HBE IR
§—. %% LISTENER 55

listener k535 storaged ARSEAMBRAN ZH#FINXMG, BER-EREXHRE, HEFRKOBRE, RITEFMEZTELE listener WARSSZ LER
% NebulaGraph, BEE2ABERS. #EEENL o

H T S LISTENER HIBCE S

1E etc B RM¥F nebula-storaged- Listener.conf.default 5% nebula-storaged- listener.conf.production EIR/S54ZEH 12/ nebula-storaged- Listener.conf , SRS
HEEENR.

-306/723 - 2023 Vesoft Inc.



REHEES WECEXHER, AXXNBERED.
AR FgME
daemonize true
pid_file pids/nebula-storaged-

meta_server_addrs

Llocal_ip

port
heartbeat_interval_secs
Listener_path
data_path

part_man_type
rocksdb_batch_size
rocksdb_block_cache
engine_type

part_type

F: 33 LISTENER

THRELE listener EFFHNLEBRT, FUTW T ar< BN listener:

Listener.pid

10

data/listener

data

memory

4096

rocksdb

simple

./bin/nebula-storaged --flagfile etc/nebula-storaged- listener.conf

SEPUA: NI LISTENER %] NEBULAGRAPH 47

, AEHIT

ADD LISTENER ELASTICSEARCH <listener_ip:port> [,<listener_ip:port>, ...]

4.14.3 #*& Raft listener

WiEA
EERTIF#HE.
1B RHZ ID KXo

288 Meta BRSSH9 1P (REHNR) MiKO. 21 Meta RSAESGES ()

Fo

listener IRZSHI IP (HEMNR) - BEFERELM listener #1288 IP Fiflt
127.0.0.1,

listener BRS5A9 RPC sPF#TZIEIRIR O,

Meta BRSSHYDBRIEIFR. L. # (s) -

listener B WAL BR. RATFER—TER.
HFRBFUEZER, TUBBIESEH, BER—MBIAME datao
ERFEIRERAEY, AIA(ES memory Fll meta o
HAMBIRENEIAMRE F T3,

BlockBasedTable FUERIMREF K/ BMiI: JKFT (MB)
FRAESIZEKAY, UGN rocksdb «  memory o

ZRMEZERY, 40 simple . consensus o

HAFRBCELNRINETE. AERITN T <A listener:

ﬁrning

listener AZERESCHY IP ik,

BE—MER BB listener, Fl40:

nebula> ADD LISTENER ELASTICSEARCH 192.168.8.100:9789,192.168.8.101:9789;

EE listener

AT SHoW LISTENER iIBE)A] LAFIHFREH listener,

N

nebula> SHOW LISTENER;

fmmconmes . T
| PartId | Type | Host
N T N | NN
|1 \

|2 \

|3 \

N T N | NN

---------- dmmmmmmommamomtt

| Host Status |

"ELASTICSEARCH" | ""192.168.8.100":9789" | "ONLINE"
"ELASTICSEARCH" | ""192.168.8.100":9789" | "ONLINE"
"ELASTICSEARCH" | ""192.168.8.100":9789" | "ONLINE"
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4.14.3 #*& Raft listener

MHER listener

#4117 REMOVE LISTENER ELASTICSEARCH IBE)A] LUMBREIZSBJRYFRA listener,

il

nebula> REMOVE LISTENER ELASTICSEARCH;

RIGEH: November 24,2023
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4.14.4 23R

4.14.4 &R
SYHRRET X R IMENTHRLANNEMBITHEIER, BRFEE. EUREARIETMEMILE,

£ LOOKUP IBAFR, {HF3 WHERE FAIIEE FITRMIERE M.

[

BRRELHELNRS. FEEER #n 0
TR

EREXESIF, FWINEZTHREXRSIN 0

EIREW

EXAEHEERBEREIDMNX AT, ERAEMREENENS, RBRENDIFNRELOAS. FHEEL o
EIE

CREATE FULLTEXT {TAG | EDGE} INDEX <index_name> ON {<tag_name> | <edge_name>} (<prop_name> [,<prop_name>]...) [ANALYZER="<analyzer_name>"]

- BB EREIINEHZEMNE SRS
* <analyzer_name> J953i7288 B #Fo ZRIAJ standard » EFFELMBSYIRIZS (540 ) EEMHRBELZIZHITE Elasticsearch AR EX R 531785,

REBUILD FULLTEXT INDEX;

&ﬁtion

BIEEAN, BERENERSIRERIE, AILUEDL Storage BRESMEZESF (nebula-storaged.conf ) A snapshot_send_files=false o

S]]
DROP FULLTEXT INDEX <index_name>;
{3 F 135071
LOOKUP ON {<tag> | <edge_type>} WHERE ES_QUERY(<index_name>, "<text>") VIELD <return_list> [| LIMIT [<offset>,] <number_rows>];

<return_Llist>

<prop_name> [AS <prop_alias>] [, <prop_name> [AS <prop_alias>] ...] [, id(vertex) [AS <prop_alias>]] [, score() AS <score_alias>]

index_name : Z5|& ¥R,
. text : EEEM, WHERE FREEIR— ES_QUERY, FREHIMIRGHNANETE text B, #MELEEN o

+ score() : WRFAFRMHHRMN ET RITEHNDE. BIAMEN 1.0, DEHS, LEREES. ROERIMNZROBMSERHF. #EER

)

il
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https://www.elastic.co/guide/en/elasticsearch/reference/current/query-dsl-query-string-query.html#query-dsl-query-string-query
https://github.com/medcl/elasticsearch-analysis-ik
https://www.elastic.co/guide/en/elasticsearch/reference/current/query-dsl-query-string-query.html#query-string-syntax
https://lucene.apache.org/core/9_6_0/core/org/apache/lucene/search/package-summary.html#package.description

4.14.4 23R

//IREZE 8],

nebula> CREATE SPACE IF NOT EXISTS basketballplayer (partition_num=3,replica_factor=1, vid_type=fixed_string(30));
/BRI EREF o

nebula> SIGN IN TEXT SERVICE (192.168.8.100:9200, HTTP);
/RERERMESR.

nebula> SHOW TEXT SEARCH CLIENTS;

e . S +

| Type | Host | Port
foocoooooooooooosoo S S e +

| "ELASTICSEARCH" | "192.168.8.100" | 9200 |
e fecccccccccccccccs S +
//UHREZE 8],

nebula> USE basketballplayer

//70 Llistener B NebulaGraph $2%.
nebula> ADD LISTENER ELASTICSEARCH 192.168.8.100:9789;

//RERERINAIM Llistener, HIREH Online BIRTAINAM,
nebula> SHOW LISTENER;

C foocooooccoooocsoeo S +
| PartId | Type | Host Host Status
T TR —— S S +
|1 | "ELASTICSEARCH" | ""192.168.8.100 ONLINE" |
|2 | "ELASTICSEARCH" | ""192.168.8.100": "ONLINE"

| 3 | "ELASTICSEARCH" | ""192.168.8.100 "ONLINE"
T TR —— S S +
//82 Tago

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

//eR R RN
nebula> CREATE FULLTEXT TAG INDEX fulltext_index_1 ON player(name) ANALYZER="standard";

/RS RSN
nebula> CREATE FULLTEXT TAG INDEX fulltext_index_2 ON player(name,city) ANALYZER="standard";

//BREXFHS,
nebula> REBUILD FULLTEXT INDEX;

[/EBLXF3.
nebula> SHOW FULLTEXT INDEXES;

"

"name"
"name, city

| "fulltext_index_1"
| "fulltext_index_2"

"Tag"
"Tag"

"player"
"player"

"standard" |
"standard" |

oy

/[BANREE,

nebula> INSERT VERTEX player(name, city) VALUES \
"Russell Westbrook": ("Russell Westbrook", "Los Angeles"), \
"Chris Paul": ("Chris Paul", "Houston"),\
"Boris Diaw": ("Boris Diaw", "Houston"),\
"David West": ("David West", "Philadelphia"),\
"Danny Green": ("Danny Green", "Philadelphia"),\
"Tim Duncan": ("Tim Duncan", "New York"),\
"James Harden": ("James Harden", "New York"),\
"Tony Parker": ("Tony Parker", "Chicago"),\
"Aron Baynes": ("Aron Baynes", "Chicago"),\
"Ben Simmons": ("Ben Simmons", "Phoenix"),\
"Blake Griffin": ("Blake Griffin", "Phoenix");

/MR
nebula> LOOKUP ON player WHERE ES_QUERY(fulltext_index_1,"Chris") VIELD id(vertex);

| {_vid: "David West", city: "Philadelphia", name: "David West"}
| {_vid: "Danny Green", city: "Philadelphia", name: "Danny Green"} |

+
| "Russell Westbrook"
| "Boris Diaw"

-310/723 - 2023 Vesoft Inc.



4.14.4 23R

| "Aron Baynes"
| "Ben Simmons"
| "Blake Griffin" |

Sroooocoocoooooco +
| id(VERTEX) \
e +
| "Aron Baynes"

| "Ben Simmons"

| "Blake Griffin"
e +

T —— +
| count(*) |
R +
|5 \
T —— +

nebula> LOOKUP ON player WHERE ES_QUERY(fulltext_index_1,"*b*") VIELD id(vertex), score() AS score;

NN ooooood +
| id(VERTEX) | score |
e fomccccs +
| "Russell Westbrook" | 1.0
| "Boris Diaw" | 1.0
| "Aron Baynes" | 1.0
| "Ben Simmons" | 1.0
| "Blake Griffin" | 1.0
NN oomoood +

//FFEE b BENXY, THRESRRMNNEF 4, MM¥FAE ¢ AKX, ERRMINEF L

nebula> LOOKUP ON player WHERE ES_QUERY(fulltext_index_1,"*b*A4 OR *c*") VIELD id(vertex), score() AS score;
S S S — +

| id(VERTEX) | score |

| "Russell Westbrook" |
| "Boris Diaw"
| "Aron Baynes"
| "Ben Simmons"
| "Blake Griffin" |
| "Chris Paul" |
| "Tim Duncan"

+

//ERZRELXERS TN, ENRHRTERSINERERHITICER,
nebula> LOOKUP ON player WHERE ES_QUERY(fulltext_index_2,"*h*") YIELD properties(vertex);

| {_vid: "Chris Paul", cit
| {_vid: "Boris Diaw", city: "Houston", name: "Boris Diaw"}

| {_vid: "David West", city: "Philadelphia", name: "David West"}
| {_vid: "James Harden", city: "New York", name: "James Harden"}

"Houston", name

\

\

\

| {_vid: "Tony Parker", city: "Chicago", name: "Tony Parker"}
\

\

\

\

"Chris Paul"}

| {_vid: "Aron Baynes", city: "Chicago", name: "Aron Baynes"}

| {_vid: "Ben Simmons", city: "Phoenix", name: "Ben Simmons"}

| {_vid: "Blake Griffin", city: "Phoenix", name: "Blake Griffin"}
| {_vid: "Danny Green", city: "Philadelphia", name: "Danny Green"}

//ERZRELXERE TN, AIUNTRENREEERRNNA#HITEH.
nebula> LOOKUP ON player WHERE ES_QUERY(fulltext_index_2,"name:*b* AND city:Houston") YIELD properties(vertex);

femmmesssssssassessssacssessecsssssss s ss s s s s s aESE e +
| properties(VERTEX)

S S +
| {_vid: "Boris Diaw", city: "Houston", name: "Boris Diaw"} |
O +

/B EELNERE .
nebula> DROP FULLTEXT INDEX fulltext_index_1;

RIGEH: November 24,2023
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4.15 EWRAMSL 1L

4.15 EiRAL S 4 1L

4.15.1 EXPLAIN #1 PROFILE
EXPLAIN B HILE nGQL IBAIMIHITITRI, BFR=HIT nGQL B,

PROFILE IBAHATT nGQL iE4), ARMEHITIHRIFMHITIE, B R BRIERITIHIFMRITHEZN L EmIEEE.

PATITRI
HITITRIEH NebulaGraph &85 ZHEIHITIHRIZRE,

PATIHRISRIS AR EEY nGQL BRI EES action o action BE/DHIHITETT, HEM action BIFREUEERNFIEME. REUANEMN. RIEKMGT
TERIHINE, §1 action B D ECLA—1 operator o

540 SHow TAGS IBAI93 9P action , operator /9 Start F ShowTags o EEZHY 60 IBA A RESWALEERL 10 N ERY action o

A
* EXPLAIN
EXPLAIN [format= {"row" | "dot" | "tck"}] <your_nGQL_statement>;
* PROFILE
PROFILE [format= {"row" | "dot" | "tck"}] <your_nGQL_statement>;
A

EXPLAIN BX PROFILE BAIMVEHHB =MAE: row (BRIN) .« dot M tck o AP BILAERD format IEIUECL G &
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4.15.1 EXPLAIN #1 PROFILE

row FE 3%
row A TUIRES B B — N RIEH,
* EXPLAIN

nebula> EXPLAIN format="row" SHOW TAGS;
Execution succeeded (time spent 327/892 us)

Execution Plan

----- S
| id | name | dependencies | profiling data | operator info

77777 S S S S
| 1| ShowTags | 0 | | outputVar: [{"colNames":[],"name":"__ShowTags_1","type":"DATASET"}]

| | | | | inputvar

........ P N
| 0] Start | | | outputVar: [{"colNames":[],"
----- S
* PROFILE
nebula> PROFILE format="row" SHOW TAGS;
T — +
| Name
T ——— +
| player |
| team
Srommnosoo +
Got 2 rows (time spent 2038/2728 us)
Execution Plan
----- R 000 S
| id | name | dependencies | profiling data | operator info
----- e
| 1| ShowTags | 0 | ver: 0, rows: 1, execTime: 42us, totalTime: 1177us | outputVar: [{"colNames":[],"name":"__ShowTags_1","type":"DATASET"}]
| | | | | inputVar:
77777 S S S S S
| 0] Start | | ver: 0, rows: 0, execTime: lus, totalTime: 57us | outputVar: [{"colNames":[],"name":"__Start_0","type":"DATASET"}]
----- T
B BiEA
id operator B9 1D,
name operator B2 #Ro
dependencies ZLiF1 operator FTFIAY operator BY 1D,
profiling data HITHEXHRNA. ver IR operator BIARZS; rows TR operator HIHLERAVITEL, execTime RNHIT action BIBTIE];
totalTime FRNHAT action BYBYIEL, RHEAERTE. HEPARTEIRY2F.
operator info operator HYI¥4R{E B

dot #% L

dot #8TURHR[E DOTEEMER, ARAFRILUER Graphviz £ ITRIE,

e

Graphviz 2—FFRAMKE TR, FJLLH DOT IESHIZAHERE, Graphviz I2ft—NMELT R, ALK DOTBE XM, HEENISEA SV6 5
JSON FEME, #FIH\EFESN 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\"\}\]\L| inputVar:\l",  shape=Mrecord];
"Start_2"->"ShowTags_0";
"Start_2"[label="Start_2|outputVar: \[\{\"colNames\":\[\],\"name\":\"__Start_2\",\"type\":\"DATASET\"\}\]\L|inputVar: \L",  shape=Mrecord];
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https://dreampuf.github.io/GraphvizOnline/

B ERRBIRY DOT B4R A Graphviz B, ST

4.15.1 EXPLAIN #1 PROFILE

( Start_2 h 4 ShowTags_0 )
outputVar: [{"colNames":[]."name":"__Start_2","type":"DATASET"}] outputVar: [{"colNames":[],"name":"__ShowTags_0"."type":"DATASET"}]
\mputVar: ) \inputVar: )
tek HEF
tek ARIUEMFRIE, B MERTZENEND L. BRAMUBERAERTNZNMRAGR, XF tck RIHMIRAR, S0 TCK
case,
* EXPLAIN

nebula> EXPLAIN format="tck" FETCH PROP ON player "player_1","player_2","player_3" YIELD properties(vertex).name as name, properties(vertex).age as age;

Execution succeeded (time spent 261us/613.718us)

Execution Plan (optimize time 28 us)

Project

Start

Wed, 22 Mar 2023 23:15:52 CST

* PROFILE

\
\
| GetVertices | 0
\

| dependencies | profiling data | operator info

nebula> PROFILE format="tck" FETCH PROP ON player "player_1","player_2","player_3" YIELD properties(vertex).name as name, properties(vertex).age as age;

name
"Piter Park"
"aaa
ccc

"

oot

N ©
=

N
X

Got 3 rows (time spent 1.474ms/2.19677ms)

Execution Plan (optimize time 41 us)

name
roject

tart

Wed, 22 Mar 2023 23:16:13 CST

P
GetVertices | 0
S

| dependencies | profiling data

| {"rows":3,"version":0}

| {"resp[0]":{"exec":"232(us)
| {"rows":0,"version":0}

host":"127.0.0.1:9779", "total":"758(us)"},"rows":3,"total_rpc":"875(us)", "version":0} |

RIEE#: November 24,2023
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https://docs-cdn.nebula-graph.com.cn/docs-2.0/3.ngql-guide/16.query-tuning-statements/explain-show-tags.png
https://docs-cdn.nebula-graph.com.cn/docs-2.0/3.ngql-guide/16.query-tuning-statements/explain-show-tags.png
https://github.com/vesoft-inc/nebula/tree/master/tests/tck/features
https://github.com/vesoft-inc/nebula/tree/master/tests/tck/features

4.15.2 & L&

KILL QUERY e A] AR IEIEEHITHEN, ERHTLRIEESHA,

4.15.2 % |- #Eif)

e

X God AEMRAULILEEEN, EftAGRELIEECHER.

A
KILL QUERY (session=<session_id>, plan=<plan_id>);

+ session_id : =i& IDo

+ plan_id : HITITEIIDo

=75 ID AT ID AT AME—HE— &R, ZHF A LIS SHOW QUERIES IBAIRE,

il
AP REPRITH AR LS —IERNESR:
nebula> KILL QUERY(SESSTON=1625553545984255, PLAN=163);
S REPNEFALL, HRENTES:

[ERROR (-1005)]: ExecutionPlanId[1001] does not exist in current Session.

REE#: November 24,2023
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4.15.3 #1k%:7% (KILL SESSION)

4.153 %4 k4% (KILL SESSION)

KILL SESSION B FXIFIREHII=IE (Session) o

e

+ 2B root AP EIALERIE,
- HAT KILL SESSION 882/, FREH Graph ARSAID RHMRIEEEHREEHRF 2* session_reclain_interval_secs ¥, BRINZERF 120 0,

LEReS

KILL SESSION IBAIZIFRIEBNMIZIRIE, BAWT:

KIEBPRIE

KILL {SESSION|SESSIONS} <SessionId>

{SESSION|SESSIONS} : SZ#3F SESSION Al SESSIONS HI5 7o
<SessionId> : FEIE Session BY ID, AJHAT SHOW SESSIONS s - EBRIE IDo

.

KIEZPRIE

SHOW SESSIONS
| YIELD $-.SessionId AS sid [WHERE <filter_clause>]
| KILL {SESSION|SESSIONS} $-.sid

e

KILL SESSION iIBAIZIFEEIRIE, BIRE SHow SESSIONS IBA)S KILL SESSION iIBRIESEA, ULILEZIM=IE,

[WHERE <filter_clause>] :

BIIEI, R WHERE FAEIERIE; <filter_expression> $EIEITFRIATL, 50 WHERE $-.CreateTime < datetime("2022-12-14T18:00:00") o WIRFMIZIE
M, NXEFFRE Haisid.

WHERE F AP ZIHATIEINA . SessionId « UserName . SpaceName . CreateTime . UpdateTime. GraphAddr. Timezone. ClientIpo, RAJLUHAFT SHOW
SESSIONS i - BEFXETIRIE Xo

+ {SESSION|SESSIONS} : 2% SESSION Fll SESSIONS HIE £,

‘&Dtion

HEEERSIER A UPIRN &5,

il

+ BIEBEMRIE,
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4.15.3 #1k%:7% (KILL SESSION)

nebula> KILL SESSION 1672887983842984

KIEZPRIE

£2 1 B3R BTE)/ VT 2023-01-05T18:00:00 BIFFE =iF.

nebula> SHOW SESSIONS | YIELD $-.SessionId AS sid WHERE $-.CreateTime < datetime("2023-01-05T18:00:00") | KILL SESSIONS $-.sid

KILEIENEREHR I RIE.

nebula> SHOW SESSIONS | YIELD $-.SessionId AS sid, $-.CreateTime as CreateTime | ORDER BY $-.CreateTime ASC | LIMIT 2 | KILL SESSIONS $-.sid

« RIFFAP R session_userl BIEERMFIE &iE,

nebula> SHOW SESSIONS | YIELD $-.SessionId as sid WHERE $-.UserName == "session_userl" | KILL SESSIONS $-.sid

« RIEFTERIE
nebula> SHOW SESSIONS | YIELD $-.SessionId as sid | KILL SESSION $-.sid

/] &
nebula> SHOW SESSIONS | KILL SESSIONS $-.SessionId

‘&btion

KILFIERIEN, HRsiFthamiit. HEEER.

RIGEH: November 24,2023
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4.16 fEAEH

4.16 1BV

7£ Storage BRES L KEREITHIESFRAMELL, 130 COMPACT < FLUSH F01 STATS » WNREITEMEIBER A, XLEAFATREFERRE, (R EIEA LIFEBNH
7. TF. ELEMmEEL,

e

FrATFL SRR S BERRERE TG RERT.

4.16.1 SUBMIT JOB BALANCE LEADER
SUBMIT JOB BALANCE LEADER IBAIRBENMESIIE D HREABEEZ B leader, ZELRIR[EES ID,
il

nebula> SUBMIT JOB BALANCE LEADER;

4.16.2 SUBMIT JOB COMPACT
SUBMIT JOB COMPACT IBRIATEHRIEIZ BN A RocksDB AIKHERY compact #21Fo
compact FRB ¥ EES N o
Pl

nebula> SUBMIT JOB COMPACT;

4.16.3 SUBMIT JOB FLUSH
SUBMIT JOB FLUSH IBE)4% HRTEI= BIATZHHY RocksDB memfile B NFERL,
il

nebula> SUBMIT JOB FLUSH;

4.16.4 SUBMIT JOB STATS

SUBNIT JOB STATS BAIRTE HAIETEARBRI—MEL, ZEIVX HRiE=E#HITHIt. (FUSEME, AP siow sTATS iIBAFIHAIHER. 1515
BEER 0

e

WREMETE NebulaGraph RRVEIBE T, AT IRENRMIVAITLER, TEEFHTHIT SUBNIT JOB STATS o
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4.16.5 SUBMIT JOB DOWNLOAD/INGEST

NN

nebula> SUBMIT JOB STATS;

4.16.5 SUBMIT JOB DOWNLOAD/INGEST
SUBMIT JOB DOWNLOAD HDFS FI SUBMIT JOB INGEST #i < FBF 4§ SST X SF AN NebulaGraph . #1E&R o
SUBMIT JOB DOWNLOAD HDFS IEAJ& TEFEERI HDFS A SST X4,
SUBNIT JOB INGEST IFHI=¥ ALY SST XS AE=EL,
il

nebula> SUBMIT JOB DOWNLOAD HDFS "hdfs://192.168.10.100:9000/sst";

4.16.6 SHOW JOB

Meta ARS35 SUBMIT JoB &SRB N ZMES, ARG DECLAHIZ nebula-storaged. SHOW JOB <job_id> iBH BT HATEIZ BINIEE (RN AIBRESHIE
:%\o

job_id TEHIT SUBMIT JoB IEAIATEIRIE],
NN

nebula> SHOW JOB 8;

S Mocccocooccocconod R S S S S S S S froooooccocoood +

| Job Id(TaskId) | Command(Dest) | Status | Start Time | Stop Time | Error Code |

S frocccoosooscocooso e S S S S +

| 8 | "STATS" | "FINISHED" | 2022-10-18T08:14:45.000000 | 2022-10-18T08:14:45.000000 | "SUCCEEDED"

|0 | "192.168.8.129" | "FINISHED" | 2022-10-18T08:14:45.000000 | 2022-10-18T08:15:13.000000 | "SUCCEEDED"

| "Total:1" | "Succeeded:1" | "Failed:0" | "In Progress:0" [ | " |

S frocccoosooscocooso e S S S S +
28 B
Job Id(TaskId) BE—TETEL D, RE—ITETEIEXNESSEH, EMiTERMFELEXNES ID.
Conmand (Dest) F—TETHRTNELGSEN, RE—TERFIABXHMIIIESH. EMTETESHNEE nebula-storaged #72,
Status ETRELSHESHRS, RE—TETFLBXMRMNESE. #EESR o
Start Time BT ELSESHIRRTHNE, RE—TEREUAAXMEEHITHES K.
Stop Time BERElRESERRNITHNGE, ZER/GHIRZSEIE FINISHED FAILED 3% STOPPED o
Error Code ERELHESH °
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4.16.7 SHOW JOBS

(ZINAN

{EAIRSRI B BRI o

RE A

QUEUE PEAVSRATSAELREBATIR, LERNER Start Time A%,
RUNNING R SRS TERITH, Start Time JIIZPNEXAVEEIAETIEL,
FINISHED PRIV SR AESAIITERL.  Stop Time JOIZMNERAUFEIART (B,
FAILED R SES R, Stop Time FIIZPNEXAVFZIARTIEL
STOPPED Rl SRESZELE, Stop Time JIIZPNERAVRZIARTIEL,
REMOVED VeV SRAESSHMIBR,

WSEHRER BN T

Queue -- running -- finished -- removed

\ \ d
\ \ -- failed -- /
\ \ /
|\ ==o=s==ces stopped -/
4.16.7 SHOW JOBS

SHow JoBS AT H BB = BNFRE R I REREL,

eV BIBRIAT HARY B N — . WNRFBEUOIHERTE), EEIK Meta BRSZHISER job_expired_secs o JEIFBES N o
il

nebula> SHOW JOBS;

fmmconmes e fpomceo=mzomos e e +
| Job Id | Command | Status | Start Time | Stop Time

S T R A N S —— +
| 34 | "STATS" | "FINISHED" | 2021-11-01T03:32:27.000000 | 2021-11-01T03:32:27.000000 |
| 33 | "FLUSH" | "FINISHED" | 2021-11-01T03:32:15.000000 | 2021-11-01T03:32:15.000000 |
| 32 | "COMPACT" | "FINISHED" | 2021-11-01T03:32:06.000000 | 2021-11-01T03:32:06.000000 |
| 31 | "REBUILD_TAG_INDEX" | "FINISHED" | 2021-10-29T05:39:16.000000 | 2021-10-29T05:39:17.000000 |
| 10 | "COMPACT" | "FINISHED" | 2021-10-26T02:27:05.000000 | 2021-10-26T02:27:05.000000
fmmconmes e fpomceo=mzomos dmsmoossosossooscooscosoaocas e +

4.16.8 STOP JOB

STOP JOB <job_id> JBA)A] LAfE LE HRTE = B R ST Al
il

nebula> STOP JOB 22;

4.16.9 RECOVER JOB

RECOVER JOB [<job_id>] B A IAEFHIT L BB IB)PIRZS 0 FATLED . STOPPED BITENL, RIERE <job_id> B, SMRENEIFAEIHERNT, FHiR
EEREMNIELEE,

il

nebula> RECOVER JOB;
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4.16.10 FAQ

| 5 job recovered |

4.16.10 FAQ
TAIHEE AL ]
SUBMIT JOB #RMEEFRYE HTTP ik, 1B1E Storage IRSHE LMW HTTP OB T EE L. AP RIUBITH Fap< it :

curl "http://{storaged-ip}:19779/admin?space={space_name}&op=compact"

RIGEH: November 24,2023
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pais

5. LR E

5.1 R YiiE ~ ZEALETT NebulaGraph IR

BXNBHRIFE. L2 NebulaGraph FIERFEIN, MURIATHERIETIIENE R,

5.1.1 X TirhltiE i
NebulaGraph 2%t 3 NVMe SSD #TI&ITFISIMA, FRBRRINSHEIEET SSD REFHTIAM, BRI IOPS FRIEH Latencyo
- FEWfER HDD; EIHE IOPS HiEZE, M FELRS; RBFIAERM,
© FEEMITHEFERE (WNASESAN) , FEIMEET HDFS & Ceph BIREINEER,
- FEERMERY (RAID) .

- {ERAZAH SSD i&%; 3 AWS Provisioned IOPS SSD &M =/~ G0

5.1.2 %F CPU ZEfy

e

M 3.0.2 FF#&, NebulaGraph 7£ Docker Hub _£#Y Docker 3235 ARM64 2244, #1XFF RILAYE ARM macOS # Docker Desktop £3%#& ARM Linux Server
BT 23H NebulaGraph .

5.1.3 JriEIRmS R
TR fFEK
BN BHEHERNOT,
S =
CPU %2ty x86_64
e 4GB
W 10GB, SSD
BERGTEDR

YEINZHTE Linux R4EH4R1E NebulaGraph, BIUERRZARZER 4.15 KL ERRZSEY Linux 48,

e

ERRZAIRASE T ERH Linux REHPRE NebulaGraph AR HE TAR Xffo

-322/723 - 2023 Vesoft Inc.



5.1.3 JuiFRig 2K

LG SN
BUEMAFTENTRAR, MRRERFEER, 15ER PR BHITIRIE,

RGBT hir s &
glibc 217 R E PITERS Ldd --version IO ERRZS,
make EEIREMA
m4 EEREMRAE
git EBRERAE
wget EBRERAE
unzip EBRERAE
xz ERRERAE
readline-devel EEIRREMA
ncurses-devel EEIREMA
zlib-devel EEIREMA
g+ 8.5.0 Ik TS gr+ v KaBRRZS,
cmake 3.14.0 R E HITERS cmake --version HEhRN,
curl EBRERAE
redhat-Isb-core ERREMRAE
libstdc++-static ERREMRAE {R1E CentOS 8+, RedHat 8+, Fedora FHE,
libasan ERREMRAE {R7E CentOS 8+, RedHat 8+, Fedora FEE,
bzip2 EEREMRA

HthE=AREBERE (cmake) MERBETFHHAFREL build BRF.
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5.1.4 MFAFEE K

fre s N
WRBIRBRAFRENERETHEER, RIBOTIBFITE. AIRESSFHMERBRG SR ERENRGE. BIXTHFRITHSE,

1. RERH
+ CentOS. RedHat. Fedora BFIEHITUI Fa<:

$ yumupdate
$yuminstall -y make \
m4\
git\
wget \
unzip\
xz\
readline-devel \
ncurses-devel \
zlib-devel \
gee\
gee-ctt\
cmake \
curl\
redhat- Lsh-core\
bzip2
// 1% Cent0S 8+, RedHat 8+. Fedora BEZEE Libstdc++-static # Libasan,
Syuminstall -y Libstdc++-static Libasan

+ Debian 1 Ubuntu AFERITII TGS

$ apt-get update

$apt-get install -y make \
m4\
git\
wget '\
unzip\
xz-utils)
curl\
Lsb-core\
build-essential \
Libreadline-dev\
ncurses-dev \

cmake \
bzip2
2. 10BN LW G++ Hl CMake RAZREEMf. RAERIFEN 0

$ g+ --version
§ cmake --version

IRRANIER, WA ESETE, RRESASE; MRFEH, REFATEREERNRGRITEES R,
3. 4R CMake 5 g++ AT EER, HRIERMLERIFT S HERE.

5.1.4 MAIAEEESR

TEfREESK
BANBEEGERIDT,
ESid] ER
CPU 2243 x86_64
CPU #%%K 4
AE 8GB
Ea 100 GB, SSD
BIERZENR

HEMNZHFTE Linux R4t %% NebulaGraph, EIIENRIFIR AP ERAZIRA 3.9 RELERRZSH Linux R4
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AR5 ZE Y
briv BiE=
metad (meta RIBARSS #HI2) 1
storaged (#Ffi#ARS5#72) >1
graphd (&85 28RS #HT2) >1

BlanEALNRIFE, FBF RTS8 EEBE 1 49> metad. 11> storaged A1 1 4> graphd ##2,

HMFERERAMIRIFE, Fla0=aBamnEs, AR LURRINT A XEE NebulaGraph .

HEZ AR metad #HiZE storaged #HiZEhE graphd #iEHE
A 1 1 1
B - 1 1
C - 1 1

5.1.5 A IR R T ER

TR sk
BN SRBEEERIT,
ESid] =K
CPU %2# x86_64
CPU #3% 48
AE 256 GB
o 2*1.6 TB, NVMe SSD
MAERGIER

YEINZHTE Linux R4t %% NebulaGraph, BITEEFIFIRPERRZIRA 3.9 KB ERRZSE Linux R4¢.
AR LET ARB—LRZSHCRIES NebulaGraph 88, FBEIFESLAIZILE,

k5 BRI

5.1.5 A ESGE TR

TEENFEBEREN (RURSZFENEERFENRY) .

brif 3 e
metad (meta $IBARS HAR) 3

storaged (T#fi#RSS1#HE) >3
graphd (Zi5|ZRS#HIE) >3

BEE 31 metad #12, B metad HIESBEIBIEH LR meta FIBRIN—1EIZ.
storaged HEMHBFR 2R ME T ERI&AIEE,
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5.1.6 NebulaGraph #iFZkK

BRANE—aS EBES N TRBE, FINASVIZSMEER, BAAILURIRIITS5E0E NebulaGraph .

HBRE R metad #HiZEE storaged #1242 graphd #1282
A 1 1 1
B 1 1 1
C 1 1 1
D 1 1
E 1 1

5.1.6 NebulaGraph BFZE 5K

FFRALFfE— 3 BlZ NebulaGraph B FTRMIATE. BEATEINS XHE,

HR =<Liv) HELAR 5B

B EsIa) Bytes Uil o)t O HPOGFEEFERARSR, FIUFE oSy *
BHEMTEFHIAN *7.5*120% BlEMTEEREAN Y 7.5 WFE, #FEESI

ATz Bytes [ EfnE S8 * 16 + SIS *16 2 EELANAES
RocksDB StfilsE * /8], write_buffer_size # max_write_buffer_number &
(write_buffer_size * RocksDB NEHEXES%K, FiEESN o REZ
max_write_buffer_number ) + FEARIESN o

REFAN] " 120%

DXEHE - EREHRNE ¢ disk_partition_num_nultiplier @— AT E =R ERE
disk_partition_num_multiplier RIEEER, BYESERE 2~20, EINTEITHE SSD BRSSP X

HENER 20 5E(E, HDD BEEERA 2.

- BE 1 At AEETENTGE AP EEREL 7.5?
% ENRENEE, BEGEEXH (csv) , RRIKFIABANTENNZAIN2.5E; FHRIZBINEAEETE, SMRRSINRTAS
B 16 FHHARE, R3INEBERTEMRERMGEEN . RRFINLAEEH * 50 F15,

- B 2 At AHETEFREFEER 120%?
% BN 20% RTFEA.

- [AlR% 3: WfAI3REX RocksDB SEffl#E?
%: WF1tXhR NebulaGraph, S 1MEZ=[EFFR—1 RocksDB 3£, FH --data_path &I (etc B FHY nebula-storaged.conf XHH) FHEIE
RIFR— RocksDB 52, B, RocksDB SEffl#iE = E= a2k * BR 2,

e

P A LATERC & ST nebula-storaged. conf HIFZRAN --enable_partitioned_index_filter=true 3E[&E bloom iTiE25 5 AMIATEA/), ERERLMHEYIE
(random-seek) BIERT, FIRESFEIRIREN4ERE.

&;ﬁtion

B> RocksDB SERIRMEERE NEREIERN, &SGR T0M £ANHEETE. — M7 XM —1 RocksDB =6, HoXIGERIZHY, FIi0 100, E=
St ER S AT KREHETE,
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https://github.com/facebook/rocksdb/wiki/MemTable
https://github.com/facebook/rocksdb/wiki/Memory-usage-in-RocksDB#block-cache

5.1.6 NebulaGraph H% sk

BRIGEH: November 24,2023
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5.2 YL %E

5.2.1 f RIS %% NebulaGraph

fERTRIS LA NebulaGraph RAFEEXRIFMTEIRE, FHMRRARIE,

[k

« EBRIEWIVRFEINGE, SO (2 2 = i,

H

4

LA

5.2 i

o
¥

b

e

HARZIFELHIF NebulaGraph o

%% NebulaGraph BYEA A LSRR EEER,

g

1. 72B# NebulaGraph BIREREE R EH.
. ] NREELEE3.6.0MAH NebulaGraph, HITMTa<S:

$gitclone --branch release-3.6 https://github.com/vesoft-inc/nebula.git

c MRFERESMOALREAA TR, HITOT <L 5E master 52!

$gitclone https://github.com/vesoft-inc/nebula.git

2. 3# X nebula/third-party B3R, &% NebulaGraph fk#ifsE =75,

$ cd nebula/third-party
$./install-third-party.sh

3.3&[E] nebula BR, BIEBR build FHNZE R,

S$cd ..
Smkdir build && cd bui ld

4. {5 CMake 4B makefile 324,

e

B % CMake S¥%EA, ESN CMake 244,

ZRINLEEERTE AT Jusr/local/nebula , INBRFBMEINERR, BE FAHSIILNSEL -DMAKE_INSTALL_PREFIX=<installation_path> o

§ cmake -DCMAKE_INSTALL_PREFIX=/usr/local/nebula -DENABLE_TESTING=OFF -DCMAKE_BUILD_TYPE=Release ..

5. 4%1% NebulaGraph .

e

BEREMERNRE=FERHE,
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5.2.1 fFHFESZ% NebulaGraph

AT ELMINRGFRE, FJLERED -j F1THRIF. HITHE v EZI9\(\min(\text{CPUHZEL, \frac{R7F (GB)H2})\)o

$make - j{N} # E.g., make -j2

6. %% NebulaGraph o

$ sudo make install

e

LRERT etc/ BRH (BRIAK /usr/local/nebula/etc ) MECEXHANEEER, APALUREREEZECHNEEX . NREMEA script BR TR
&, Bah. Flk. ER. PIEMEERS, REXHEEGREN nebula-graph.conf , nebula-metad.conf F nebula-storaged.conf o

T master A<
master DX EFERER, WMRLET master DT FWAIFF &R NebulaGraph, AJiRIEU TS BEHRZ.

1. EE R nebula 1, HITE< git pull upstream master BEFHTIRID,

2. 7EBF nebula/build F, FEFHIT make -j{N} F0 make install o

T

CMake 5%
{EH 7%
$ cmake -D<variable>=<value> ...
TXH CMake S¥EIUTEELE (CMake) MY ARIARRIFIZE.
CMAKE_INSTALL_PREFIX

CMAKE_INSTALL_PREFIX $87E NebulaGraph ARS5#ER, MIZARFEE XHRIRERE, BRIARRIEID /usr/local/nebula o

ENABLE_WERROR

HIMER N, RTNBFAEZE (warning) TREIRE (error) . MNRERE, BPALIEER 0FF o

ENABLE_TESTING

BiMETT 0N, RRBTTNIXARSSH NebulaGraph BRI, MRIFERSEIR, BILUKE N 0FF o

ENABLE_ASAN

ZRINER oFF , RRKFIARTZREN T A ASan (AddressSanitizer) . ZTEZEA NebulaGraph FAEEEN, NRFEHFRE, AJLUEEH N,
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5.2.1 fFHFESZ% NebulaGraph

CMAKE_BUILD_TYPE
CMAKE_BUILD_TYPE #=%l NebulaGraph B build 757%, BR{EWRBEINT:

* Debug
CMAKE_BUILD_TYPE BYZRIAME, R/ build FFEARIER debug 58, FERAMKIET,

* Release

build FFEFEAMAED, Fi2R debug E8.

* RelWithDebInfo
build T 2HEEFERMMAET, HiZR debug ER.

* MinSizeRel
build Z (GBI M AETHZEIED KD, FIER debug ER.

ENABLE_INCLUDE_WHAT _YOU_USE

FINMER oFF . HEER ov BRFAFRE Tinclude-what-you-use, RFRELERN makefile SRFIRETEFERDHEENTRKX M,
NEBULA_USE_LINKER

IEETHEERNA:

-+ BINMER bfd , FREA |d.bfd $EHERR.

- IRAFHLET |ld §Ei%28, NKESHERN (4, RnFEA . $EEEF.

© MRRFHRET gold §EF28, FIIRH gold , R |d.gold HEIEIRRE,

CMAKE_C_COMPILER/ICMAKE_CXX_COMPILER

BEBERT, CMake ZEHERHEREN LM C/C++mFss, ERNRFIHDIARETIVERR, NEREREMERESE, FRITUTHIEE
BingmRSRIRERRE:

$ 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 ZRINEN oN , FRRfER Ccache (compiler cache) TENMEHZ,.

WMREEEF ccache, {RIXIKE ENABLE_CCACHE=0FF @AYTHY, EAERLFE S L, ccache RIEBHFIHIESS, FEILTEEIREIFETE export
CCACHE_DISABLE=true , B{ETES{H ~/.ccache/ccache.conf A7RAN disable=true » EZERIEEN °

NEBULA_THIRDPARTY_ROOT

NEBULA_THIRDPARTY_ROOT 7€ 58 = IR F IR EERR1R, BRIAERTE /opt/vesoft/third-party o

7] RS
MBRHIRREK, BESEUTEIN:
1. REREFRARARSHEER. AENEETEREE®,.
2. 108 EREHRE,
3. fF make -j1 BRERIFHERE,

=IEE#: November 24,2023
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https://ccache.dev/manual/3.7.6.html

5.2.2 flif} Docker %#i% NebulaGraph

5.2.2 f#ffl Docker 4#i¥ NebulaGraph

NebulaGraph BSRHBRMER C++ 45, 4wiF NebulaGraph FERE LK, XLERFAIERSSEEVIRIERANRBAR, SBRFRK,
AT EERXFFER, FATRTLUER Docker 3£48iF NebulaGraph, NebulaGraph {RIHEENRIFIFIEN Docker 1%, AJREBMBITREERRIZFE
FH4RiE NebulaGraph, FEEESR T SEENIRERFHIRIAR, EXNBINAFER Docker 45i% NebulaGraph EIEIERE.

e TIE

EFF8a4RIE NebulaGraph Z7l, WREZTERUTESEIE:

1. &% Docker: HRAFPMRABERET Dockero
2. 52f% NebulaGraph JRfXES: 1§ NebulaGraph RURARISEIER| A, (REILIGER Git sh <R E B CE:

git clone --branch release-3.6 https://github.com/vesoft-inc/nebula.git

XIS NebulaGraph BYRMAFDSEIEE] 17T H RAY nebula FERH,

IR

1. $iIBY NebulaGraph #i¥55&.

docker pull vesoft/nebula-dev:ubuntu2004

XEHAVERMNZE NebulaGraph WE ARIZFHER, RASH ubuntu2004 , RBATLIRIEEEERARENRES, HE2N o
2. BITHRIEE 28,
MTE, TATATLUTE Docker B2EH4RIF NebulaGraph, AT &<

docker run -ti \
--security-opt seccomp=unconfined\
-v "SPWD": /home \
-w /home \
--name nebula_dev \
vesoft/nebula-dev:ubuntu2004 \
bash

- --security-opt seccomp=unconfined : 37 3% Docker FE&HHI CMake fRiFITIZHHIN Killed $4IR, FIRFIF AR LUHITHRSAIAA.
* v "$PWD":/home : FRZHTHI NebulaGraph A A #AIER R LW HHFIRLZAEEAT /hone B R

+ - /home : KRB IIEERIRENRN /hone , ERBFTITEMSSEBLUZERIENLTER.

+ --name nebula_dev : ARBIEE—TEM, HEEEMERIE

+ vesoft/nebula-dev:ubuntu2004 : f8EF vesoft/nebula-dev ZRIFFEMRAY ubuntu2004 AR S,

+ bash : TEB2RHIBIT bash B, HANBRHNRE XL

RINEITU EGSE, BREmENTRNRTER LR, HIREESS, AT docker exec -ti nebula_dev bash EHTH NE 5.
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https://github.com/vesoft-inc/nebula-dev-docker/#nebula-graph-development-docker-image

5.2.2 ffif} Docker 44#7% NebulaGraph

3. EA28M4RIF NebulaGraph,
a. # A\ NebulaGraph JBXB3E &

cd nebula

b. BIZBRbuildHF#ENZE R,

mkdir build && cd bui ld

c. ffF CMake 4% makefile X1
cmake fDCMAKE_CXX_COMPILER:STOOLSETicLANGiD\R/bin/g++ -DCMAKE_C_COMPILER=STOOLSET_CLANG_DIR/bi n/gcc -DENABLE_WERROR=0FF -DCMAKE_BUILD_TYPE=Debug -DENABLE_TESTING=OFF ..
BHXCMake M EZER, 21 o
d. ITHRIEH L

# IRIBARS B/I=IN CPU IZ0E, IRESIEMNHTRIFNLIZN, L, WRARSEEHE 2 N=W CPUZD, ATLURER make -j2.
make -j2

X =FEYIFE NebulaGraph, RIFIEFIGERTEE LY, BURTRAFPMNAS %R,
4. BEFIATHRITXHEFMEX M LEEER] /usr/local/nebula BR o

RIRRING, TERSIHHI /home/nebula/build B R TG4 NebulaGraph BEIHITXHMEX . AT HEEE, HNTAILUEXESXHRESR] /usr/local/
nebula BRTFo HITUATHL:

make install

SEHRLES B, NebulaGraph EaBREIFRIFHRERIBENE /usr/local/nebula BFE o

REE#: November 24,2023
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5.3 Al A2

5.3 7R Hh B 22

5.3.1f#f RPM { DEB f1%%% NebulaGraph

RPM #1 DEB 2 Linux A T & MR REERN, KAXNAMNAFER RPM 3 DEB XH4HE—&aMl2s L iRiE%EE NebulaGraph .

e

EBE NebulaGraph E£EHIARNE DL E RPV/DER BIEEEE,

BRI

o T wget TH,

e

- HEIYZIFTE Linux REATREE NebulaGraph, BXZ#F CentOS 7.x. CentOS 8.x. Ubuntu 16.04, Ubuntu 18.04. Ubuntu 20.04 #1ER %k,

- NRAFERIEEF KR Linux RS, Bl NebulaGrapho

[ Z 0SS T

« T release ixads
URL #8030 :

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

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

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

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

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

FIENE T EHIEAT Centos 7.5 B9 3.6.0 T H:

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

TEHIEET ubuntu 1804 AY 3.6.0 L2360 :

wget https://oss-cdn.nebula-graph.com.cn/package/3.6.0/nebula-graph-3.6.0.ubuntul804.amd64.deb
wget https://oss-cdn.nebula-graph.com.cn/package/3.6.0/nebula-graph-3.6.0.ubuntul804.amd64. deb. sha256sum. txt

-333/723 - 2023 Vesoft Inc.


https://docs.nebula-graph.com.cn/3.6.0/2.quick-start/3.quick-start-on-premise/3.1add-storage-hosts/
https://yueshu.com.cn/contact

5.3.1 {#/ RPM =t DEB f3%% NebulaGraph

- TEHEHEFEMZA (nightly)

- nightly i@ AT MNLHINEE. s, EARBREEFFEPEA nightly Rz,
- nightly lRARRIEEAMETELRT, BFRIIBEESEHXHFE.

URL &40

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

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

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

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

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

IINEE & 2021.11.24 IEFF Centos 7.5 B 2.x REEH:

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

ETE; 2021.11.24 BT Ubuntu 1804 BY 2.x REEEL:

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

%45 NebulaGraph

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

--prefix AENER, ATFIEERERRZ. IFRE, R4A2 NebulaGraph REEFIZRIAERTR Jusr/local/nebula/ o
g0, BEBIARE TLREE3.6.00RZ4<8I RPM €2, BT <

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

+ REDEBE

$ sudo dpkg -i <package_name>

e

5/ DEB ®22%%E NebulaGraph BYRZIFEHE X REKR, BIARIEIRIZR A Jusr/local/nebula/ o

fI90%2%£3.6.0hR 489 DEB €2

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

JEBHRAE

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

5.3.1 {#/ RPM =t DEB f3%% NebulaGraph

+ ¥$E NebulaGraph

BRIGEH: November 24,2023
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https://docs.nebula-graph.com.cn/3.6.0/2.quick-start/3.quick-start-on-premise/3.connect-to-nebula-graph/

5.3.2 A targz (%% NebulaGraph

FAFTI LU EIT 8T tar.gz SXHIRERZEE NebulaGraph o

5.3.2 (£[ tar.gz s

NebulaGraph

e

- NebulaGraph M 2.6.0 ki ZsECHeft tar.gz X5

- NRAFFERNZEFUH Linux BERS, B2 NebulaGraph

- HFIYZIFTE Linux RETREE NebulaGraph, B CentOS 7.x. CentOS 8.x. Ubuntu 16.04, Ubuntu 18.04. Ubuntu 20.04 #£1ER %,

BIESR

1. AN T T & NebulaGraph B9 tar.gz X4

N

w

THBIFEI <release_version

//Centos 7
https://oss-cdn.nebula-graph.com.
//Checksum
https://oss-cdn.nebula-graph.com.

//Centos 8
https://oss-cdn.nebula-graph.com.
//Checksum
https://oss-cdn.nebula-graph.com.

//Ubuntu 1604
https://oss-cdn.nebula-graph.com.
//Checksum
https://oss-cdn.nebula-graph.com.

//Ubuntu 1804
https://oss-cdn.nebula-graph.com.
//Checksum
https://oss-cdn.nebula-graph.com.

//Ubuntu 2004
https://oss-cdn.nebula-graph.com.

//Checksum
https://oss-cdn.nebula-graph.com.

N, BTFEEHAT Centos

wget https://oss-cdn.nebula-graph

> BN REE T HAMRE,

cn/package/<release_version>/nebula-graph-<release_version>.el7.x86_64.

cn/package/<release_version>/nebula-graph-<release_version>.el7.x86_64.

cn/package/<release_version>/nebula-graph-<release_version>.el8.x86_64.

cn/package/<release_version>/nebula-graph-<release_version>.el8.x86_64.

cn/package/<release_version>/nebula-graph-<release_version>.ubuntul604.

cn/package/<release_version>/nebula-graph-<release_version>.ubuntul604.

cn/package/<release_version>/nebula-graph-<release_version>.ubuntul804.

cn/package/<release_version>/nebula-graph-<release_version>.ubuntul804.

cn/package/<release_version>/nebula-graph-<release_version>.ubuntu2004.

cn/package/<release_version>/nebula-graph-<release_version>.ubuntu2004.

tar.gz

tar.gz.sha256sum. txt

tar.gz

tar.gz.sha256sum. txt

amd64.tar.gz

amd64. tar.gz.sha256sum. txt

amd64. tar.gz

amd64. tar.gz.sha256sum. txt

amd64. tar.gz

amd64. tar.gz.sha256sum. txt

7.5 B9 NebulaGraph release-3.6 tar.gz Xff, BT T@<:

com.cn/package/3.6.0/nebula-graph-3.6.0.el7.x86_64.tar.gz

. BRIE tar.gz X145 NebulaGraph REB R,

tar -xvzf <tar.gz_file_name> -C<install_path>

tar.gz_file_name 7R tar.gz
install_path FRNEEERRF,
fign:

XA R

tar -xvzf nebula-graph-3.6.0.el7.x86_64.tar.gz -C /home/joe/nebula/install

EMEEX RN AEE,

HNEEENER, BFER etc FAISIY nebula-graphd. conf.default « nebula-metad.conf.default I nebula-storaged.conf.default &5, MIER .default ,
ENEI M A8 NebulaGraph B9ZRINERE.

e

MHERESEE, ENEEE,
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https://www.nebula-graph.com.cn/contact

5.3.2 {#/ tar.gz (%% NebulaGraph

Zith, NebulaGraph RE5EEE,

22

&1 NebulaGraph iRS3

RIGEH: November 24,2023
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5.3.3 P& NebulaGraph

5.3.3 FHA&FFR NebulaGraph

FEHE & HhR NebulaGraph 7=k (Meta # Storage) #MitEARS (Graph) EHE—Mi#TE, BTHBEEEVSR L. AXNBEESHR
NebulaGraph HfERZR. RESEE,

éa)‘nger

FEAFHR NebulaGraph FRFESIFE,

BRI

pilllg

B

%4589 NebulaGraph 228 3 MRS IR, SN RSEE THRITH ZHEISEFINMAHIZ, #HI2ZE@iE RPC TR, MEFEEHR
NebulaGraph #1, NebulaGraph # 3 MRS XTRZAY 3 MHIEEE R 1 DFHIE,

%7F NebulaGraph WEZEE, 21 o
fE %5

FAEAUWE), TRAMERTANTIR. fIi, SRFVEHENNHIFRHENBFRIEENTR.

[ P PR

AN BEIRARS.

- AXFETANTSEL.
785t

KX TREFHESHM NebulaGraph FTERIFE, SR

LRI

B iFERRBLEFE S HAR NebulaGraph . HRES B S Z#1289 NebulaGraph FERIN, AR IEEFEA CMake £ 5L makefile X5
IRA9Es < FRAN -DENABLE_STANDALONE_VERSION=on o BIZN T :

cmake -DCMAKE__INSTALL_PREFIX=/usr/local/nebula -DENABLE_TESTING=OFF -DENABLE_STANDALONE_VERSION=on -DCMAKE_BUILD_TYPE=Release ..

BXARNRESE, B0 °
BREREESEFIR NebulaGraph 5, AJE0R 4% NebulaGraph .
AL & S

FHEEFhR NebulaGraph BYBD & XX HFRYERZZRIAST Jusr/Local/nebula/etc o

FAFEI4A1T sudo cat nebula-standalone.conf.default EFELEXHANR. BEXHSEHAERNZ#HIZH NebulaGraph KIEA—3, FRUTSHIM:

B Fg(E WiAR

meta_port 9559 Meta fRS KOS

storage_port 9779 Storage FREHIHOS,

meta_data_path data/meta Meta #IBEERRR.
BRAURTHSERRENYIRSIHA, EERE, 580 o
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5.3.3 P& NebulaGraph

BRIGEH: November 24,2023
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5.4 {1 RPM/DEB i NebulaGraph Z L%

5.4 ffif} RPM/DEB t#% NebulaGraph Z#£E5f

AN AEBEE RPM f DEB X4 BB BRI

e

APZEELLEE B TASE NebulaGraph Z4158%, #1550 o
541%F 7%
2R AR IP 3hik graphd #2452 storaged #i2EE metad HIZEE
A 192.168.10.111 1 1 1
B 192.168.10.112 1 1 1
C 192.168.10.113 1 1 1
D 192.168.10.114 1 1
E 192.168.10.115 1 1
5.4.2 HiFEs1

- EE 5 AR TERESRRINES.
- TEEEPIET NTP BRES RSP B al,

5.4.3 Tl &g
%4 NebulaGraph

EEHNE— B8RSR LEZE NebulaGraph, REEFEFRERIRS. REANBESR:

B E S
1B SRS 28 M NebulaGraph BEEE XX 4.

NebulaGraph BFFBERE XU T LB R etc BERMA, B3E nebula-graphd.conf . nebula-metad.conf 1 nebula-storaged.conf , FAFPBILARIEKFRE
RSB EX . S5 EEIIEENHINT.

IR =g i FHERBECEX T

A nebula-graphd.conf . nebula-storaged.conf . nebula-metad.conf
B nebula-graphd.conf . nebula-storaged.conf . nebula-metad.conf
C nebula-graphd.conf . nebula-storaged.conf . nebula-metad.conf
D nebula-graphd.conf . nebula-storaged.conf

E nebula-graphd.conf . nebula-storaged.conf

BRAINUSEMTEEXHNAR, ETEEENHMILE, RERTHATHINRE, EBTHF THREHEZTRSHENXR.
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5.4.3 FohEEiE

e

FEBHAIECE R neta_server_addrs , FIERCEXHEZEEIETFIE Meta fRSZHI IP AR O, RIBNFEBIE local _ip AR 4SS HIELM IP ik, GBS
HHVFRERIES W

- Meta [RSBECE
- Graph f[RBEE

- Storage fRBHECE

- MR ARE

* nebula-graphd.conf

I networking #H#HHHHE

# Comma separated Meta Server Addresses
--meta_server_addrs=192.168.10.111:9559,192.168.10.112:9559,192.168.10.113:9559
# Local IP used to identify the nebula-graphd process.

# Change it to an address other than loopback if the service is distributed or
# will be accessed remotely.

--local_ip=192.168.10.111

# Network device to listen on

--Llisten_netdev=any

# Port to listen on

--port=9669

* nebula-storaged.conf

i networking #HH#H#HHH#HHE

# Comma separated Meta server addresses
--meta_server_addrs=192.168.10.111:9559,192.168.10.112:9559,192.168.10.113:9559
# Local IP used to identify the nebula-storaged process.

# Change it to an address other than loopback if the service is distributed or

#will be accessed remotely.

--local_ip=192.168.10.111

# Storage daemon listening port

--port=9779

* nebula-metad.conf

HHHH networking ###HH#HH##H##

# Comma separated Meta Server addresses
--meta_server_addrs=192.168.10.111:9559,192.168.10.112:9559,192.168.10.113:9559
# Local IP used to identify the nebula-metad process.

# Change it to an address other than loopback if the service is distributed or

# will be accessed remotely.

--local_ip=192.168.10.111

# Meta daemon listening port

--port=9559
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5.4.3 FohEEiE

- W2 BERE

* nebula-graphd.conf

i networking #HHHHHHHHE

# Comma separated Meta Server Addresses
--meta_server_addrs=192.168.10.111:9559,192.168.10.112:9559,192.168.10.113:9559
# Local IP used to identify the nebula-graphd process.

# Change it to an address other than loopback if the service is distributed or
#will be accessed remotely.

--local_ip=192.168.10.112

# Network device to listen on

--Listen_netdev=any

# Port to listen on

--port=9669

* nebula-storaged.conf

A networking #iHHHHHHHE

# Comma separated Meta server addresses
--meta_server_addrs=192.168.10.111:9559,192.168.10.112:9559,192.168.10.113:9559
# Local IP used to identify the nebula-storaged process.

# Change it to an address other than loopback if the service is distributed or

# will be accessed remotely.

--local_ip=192.168.10.112

# Storage daemon listening port

--port=9779

* nebula-metad.conf

i networking #HHHHHH#HHE

# Comma separated Meta Server addresses
--meta_server_addrs=192.168.10.111:9559,192.168.10.112:9559,192.168.10.113:9559
# Local IP used to identify the nebula-metad process.

# Change it to an address other than loopback if the service is distributed or

# will be accessed remotely.

--local_ip=192.168.10.112

# Meta daemon listening port

--port=9559
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5.4.3 FohEEiE

- H28 CERCE

* nebula-graphd.conf

i networking #HHHHHHHHE

# Comma separated Meta Server Addresses
--meta_server_addrs=192.168.10.111:9559,192.168.10.112:9559,192.168.10.113:9559
# Local IP used to identify the nebula-graphd process.

# Change it to an address other than loopback if the service is distributed or
#will be accessed remotely.

--local_ip=192.168.10.113

# Network device to listen on

--Listen_netdev=any

# Port to listen on

--port=9669

* nebula-storaged.conf

A networking #iHHHHHHHE

# Comma separated Meta server addresses
--meta_server_addrs=192.168.10.111:9559,192.168.10.112:9559,192.168.10.113:9559
# Local IP used to identify the nebula-storaged process.

# Change it to an address other than loopback if the service is distributed or

# will be accessed remotely.

--local_ip=192.168.10.113

# Storage daemon listening port

--port=9779

* nebula-metad.conf

i networking #HHHHHH#HHE

# Comma separated Meta Server addresses
--meta_server_addrs=192.168.10.111:9559,192.168.10.112:9559,192.168.10.113:9559
# Local IP used to identify the nebula-metad process.

# Change it to an address other than loopback if the service is distributed or

# will be accessed remotely.

--local_ip=192.168.10.113

# Meta daemon listening port

--port=9559

- Mg DEE

* nebula-graphd.conf

A networking #HHHHHHHHE

# Comma separated Meta Server Addresses
--meta_server_addrs=192.168.10.111:9559,192.168.10.112:9559,192.168.10.113:9559
# Local IP used to identify the nebula-graphd process.

# Change it to an address other than loopback if the service is distributed or
#will be accessed remotely.

--local_ip=192.168.10.114

# Network device to listen on

--Llisten_netdev=any

#Port to listen on

--port=9669

* nebula-storaged.conf

A networking #iHHHHHHHE

# Comma separated Meta server addresses
--meta_server_addrs=192.168.10.111:9559,192.168.10.112:9559,192.168.10.113:9559
# Local IP used to identify the nebula-storaged process.

# Change it to an address other than loopback if the service is distributed or

# will be accessed remotely.

--local_ip=192.168.10.114

# Storage daemon listening port

--port=9779
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5.4.3 FohEEiE

- MR ERCE

* nebula-graphd.conf

i networking #HHHHHHHHE

# Comma separated Meta Server Addresses
--meta_server_addrs=192.168.10.111:9559,192.168.10.112:9559,192.168.10.113:9559
# Local IP used to identify the nebula-graphd process.

# Change it to an address other than loopback if the service is distributed or
# will be accessed remotely.

--local_ip=192.168.10.115

# Network device to listen on

--Listen_netdev=any

# Port to listen on

--port=9669

* nebula-storaged.conf

A networking #iHHHHHHHE

# Comma separated Meta server addresses
--meta_server_addrs=192.168.10.111:9559,192.168.10.112:9559,192.168.10.113:9559
# Local IP used to identify the nebula-storaged process.

# Change it to an address other than loopback if the service is distributed or

# will be accessed remotely.

--local_ip=192.168.10.115

# Storage daemon listening port

--port=9779

2R Z IR RERRhRIHAR

A graphd. storaged. metad
B graphd. storaged. metad
C graphd. storaged. metad
D graphd. storaged

E graphd. storaged

/25 NebulaGraph #IZH&H < T:

sudo /usr/local/nebula/scripts/nebula.service start <metad|graphd|storaged|all>

e

- BRE RS [PMRHERERE, SNRSBRMEK.

- YEE#BESH graphd. storaged #l metad B, AILUA all X%,

* /usr/local/nebula 52 NebulaGraph RN R R, MREIRERE, BEAKMERE. EZRERSHAS, BB = NebulaGraph 755,

REERE CLIFF I NebulaGraph Console, REERAMA—NERDH graphd #HIZ2RI4128, 7NN Storage EM, FAFHITEHS SHOW HOSTS IEEEEHIR
o fln:

$ . /nebula-console --addr 192.168.10.111 --port 9669 -u root -p nebula

2021/05/2501:41:19 [INFO] connectionpool is initialized successfully
WeLcome to NebulaGraph!

> ADD HOSTS 192.168.10.111:9779, 192.168.10.112:9779, 192.168.10.113:9779, 192.168.10.114:9779, 192.168.10.115:9779;
> SHOW HOSTS;
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5.4.3 FohEEiE

| Host | Port | Status | Leader count | Leader distribution |Partitiondistribution|Version |

T — i [ — S — + S S — SRR +
|"192.168.10.111" | 9779 | "ONLINE" [0 | "No valid partition" | "No valid partition" |"3.6.0" |

|"192.168.10.112" | 9779 | "ONLINE" | 0 | "No valid partition" | "No valid partition" |"3.6.0" |

|"192.168.10.113" | 9779 | "ONLINE" | 0 | "No valid partition" | "No valid partition" |"3.6.0" |

|"192.168.10.114" | 9779 | "ONLINE" | 0 | "No valid partition" | "No valid partition" | "3.6.0" |

|"192.168.10.115" | 9779 | "ONLINE" [0 | "No valid partition" | "No valid partition" |"3.6.0" |

S oo S —— S e +. e Aooooooooooooocoooooo0 +

RIGEH: November 24,2023
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5.5 {#f Docker Compose #*& NebulaGraph

5.5 f#ifi Docker Compose #£%& NebulaGraph

/8 Docker Compose ] IET HERIFIVELE X IREZE NebulaGraph RS, {ERIFEMNE NebulaGraph IhEERERIZ A o

5.5.1 mifR5cfF

© INEREMTRAER.

[ FRTER HWEFRRA BERRESE

Docker EHThR A Install Docker Engine
Docker Compose EHThR A Install Docker Compose
Git TR A Download Git

+ SNRMEAIE root AP EPE NebulaGraph, EEIUZAF Docker HXBINPR, FMER, 1HBM Manage Docker as a non-root user,

« BahEMN LA Docker RS,
« WRBLEFET Docker Compose FEEHN _EEFE T S—MhikadsHy NebulaGraph, AgtRiRA MR, FEMIFERE S nebula-docker-compose/data o

5.5.2 #% NebulaGraph

1. 3@ Git F2F% nebula-docker-compose BEERY 3.6.0 22 EFEHo

master 73X B ERMPRMANRIE, BEARBEEFIFEEAIARE,

$gitclone -b release-3.6 https://github.com/vesoft-inc/nebula-docker-compose.git

e

Docker Compose B9 x.y RRASIITFRIZE x.y bR, FWH%Z z lrds, Docker Compose REEZIFRM 2 hixds, BESHIE 2 lRAEMNAIZER.

2. )22 B R nebula-docker-compose o

$ cd nebula-docker -compose/

3. BITI T e < /350 NebulaGraph fRSS.

e

- R KHARNIZEHRGR, BEBH NebulaGraph S5 NebulaGraph Console $i%,
- FITHLEMNERRILERERER R AAMAR.

[nebula-docker-compose]$ docker-compose up -d
Creating nebula-docker-compose_metad0_1 ... done
Creating nebula-docker-compose_metad2_1 ... done
Creating nebula-docker-compose_metadl_1 ... done
Creating nebula-docker-compose_graphd2_1 ... done
Creating nebula-docker-compose_graphd_1 ... done
Creating nebula-docker-compose_graphdl_1 ... done
Creating nebula-docker-compose_storaged0_1 ... done
Creating nebula-docker-compose_storaged2_1 ... done
Creating nebula-docker-compose_storagedl_1 ... done
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https://docs.docker.com/engine/install/
https://docs.docker.com/compose/install/
https://git-scm.com/download/
https://docs.docker.com/engine/install/linux-postinstall/#manage-docker-as-a-non-root-user

5.5.3 i#$# NebulaGraph

g.npatibility

M 3.1 lrZ&FF44, Docker-compose &EnIEEN NebulaGraph Console $31RIA2S, F¥&§ Storage ENILANZEEEEH (BN ADD HOSTS B8 %) o

5.5.3 ## NebulaGraph
¥E$% NebulaGraph BRF A :

- £ 235MET Nebula Console &, EARRMERE XM Graph BRSHIFMBBUST IR OHEE S 9669, RULATUERSEIRINGOERE. 1¥15E
B 01iE# NebulaGraph .

« BREET NebulaGraph Console A28, FAEEIEE Graph RS, &NBNBXMHH.

1. {8 docker-compose ps E8 & & NebulaGraph Console B28 &5,

§ docker-compose ps
Name Command State Ports
nebula-docker-compose_console_1 sh-csleep3&& Up
nebula-co ...

2. 3# N NebulaGraph Console A28,

$ docker exec - it nebula-docker-compose_console_1 /bin/sh

/#
3. @53 NebulaGraph Console ##% NebulaGraph .

/ # .Jusr/local/bin/nebula-console -u <user_name> -p <password> --address=graphd --port=9669

e

BIANERT, BMINERERXAN, REFREFENARE GHAR root) MERRBER. MRBERSMHINE, ESRA 1705

4. BEEBENRS.
nebula> SHOW HOSTS;
froccoccoosooeo I I — Armoooss +. S [ +
|Host | Port|Status |Leader count |Leader distribution |Partitiondistribution|Version|
o S S et e +. B e it e LT S +
| "storaged0" | 9779 | "ONLINE" | 0 | "No valid partition" | "No valid partition" |"3.6.0" |
| "storaged1" | 9779 | "ONLINE" | 0 | "No valid partition" | "No valid partition" | "3.6.0" |
| "storaged2" | 9779 | "ONLINE" | 0 | "No valid partition" | "No valid partition" | "3.6.0" |
o S S et e +. B e it e LT S +

PATHR exit AT LURH A28,

5.5.4 &F NebulaGraph JRE5HR AT 0

T8 docker-compose ps A L% NebulaGraph BRSSHURKZSHEHE O,
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5.5.5 #%& NebulaGraph R HI%EH H &

e

NebulaGraph BRIAERA 9669 In O AFFIRIRHARSS, MREBERIHO, BEEZE R nebula-docker-compose PIFISIH docker-compose.yaml , AIGER
NebulaGraph R,

$ docker-compose ps

nebula-docker-compose_console_1 sh-csleep3&& Up

nebula-co ...
nebula-docker-compose_graphdl_1 /usr/local/nebula/bin/nebu ... Up 0.0.0.0:49174->19669/tcp, :::49174->19669/tcp, 0.0.0.0:49171->19670/tcp, : : :49171->19670/tcp, 0.0.0.0:49177->9669/tcp, : :
49177->9669/tcp
nebula-docker-compose_graphd2_1 /usr/local/nebula/bin/nebu ... Up 0.0.0.0:49175->19669/tcp, :::49175->19669/tcp, 0.0.0.0:49172->19670/tcp, : : :49172->19670/tcp, 0.0.0.0:49178->9669/tcp, : :
49178->9669/tcp
nebula-docker-compose_graphd_1  /usr/local/nebula/bin/nebu ... Up 0.0.0.0:49180->19669/tcp, : : :49180->19669/tcp, 0.0.0.0:49179->19670/tcp, : : :49179->19670/tcp, 0.0.0.0:9669->9669/tcp, : :
9669->9669/tcp
nebula-docker-compose_metad0_1  /usr/local/nebula/bin/nebu ... Up 0.0.0.0:49157->19559/tcp, : : :49157->19559/tcp, 0.0.0.0:49154->19560/tcp, : : :49154->19560/tcp, 0.0.0.0:49160->9559/tcp, : :
49160->9559/tcp, 9560/tcp
nebula-docker-compose_metadl_1  /usr/local/nebula/bin/nebu ... Up 0.0.0.0:49156->19559/tcp, : ::49156->19559/tcp, 0.0.0.0:49153->19560/tcp, : : :49153->19560/tcp, 0.0.0.0:49159->9559/tcp, : :

49159->9559/tcp, 9560/tcp
nebula-docker-compose_metad2_1  /usr/local/nebula/bin/nebu ...
49161->9559/tcp, 9560/tcp

nebula-docker-compose_storaged0_1 /usr/local/nebula/bin/nebu ... Up
0.0.0:49169->9779/tcp, : : :49169->9779/tcp, 9780/tcp
nebula-docker-compose_storagedl_1 /usr/local/nebula/bin/nebu ...
0.0.0:49168->9779/tcp, : : :49168->9779/tcp, 9780/tcp
nebula-docker-compose_storaged2_1 /usr/local/nebula/bin/nebu ...
0.0.0:49170->9779/tcp, : : :49170->9779/tcp, 9780/tcp

Up  0.0.0.0:49158->19559/tcp, : : :49158->19559/tcp, 0.0.0.0:49155->19560/tcp, : : :49155->19560/tcp, 0.0.0.0:49161->9559/tcp, : : :

0.0.0.0:49166->19779/tcp, : : :49166->19779/tcp, 0.0.0.0:49163->19780/tcp, : : :49163->19780/tcp, 9777/tcp, 9778/tcp, 0.

:49162->19780/tcp, 9777/tcp, 9778/tcp, 0.

Up 0.0.0.0:49165->19779/tcp, : : :49165->19779/tcp, 0.0.0.0:49162->19780/tcp, :

:49164->19780/tcp, 9777/tcp, 9778/tcp, 0.

Up 0.0.0.0:49167->19779/tcp, : : :49167->19779/tcp, 0.0.0.0:49164->19780/tcp, :

NMRRSERE, APAULRIARENSERATR (51490 nebula-docker-compose_graphd2_1) ,
SRIEHIT docker ps ZHEITRZAY CONTAINER 1D (GRAFIJT 2a6¢56c405f5 )o

[nebula-docker-compose]$ docker ps
CONTAINER ID IMAGE COMMAND CREATED STATUS PORTS NAMES
2a6¢56c405f5 vesoft/nebula-graphd:nightly "/usr/local/nebula/b..." 36 minutes ago Up 36 minutes (healthy) 0.0.0.0:49230->9669/tcp, 0.0.0.0:49229->19669/tcp, 0.0.0.0:49228->19670/

tep nebula-docker-compose_graphd2_1
7042e0a8e83d vesoft/nebula-storaged:nightly "/bin/nebula-storag..." 36minutesago Up36minutes (healthy) 9777-9778/tcp, 9780/tcp, 0.0.0.0:49227->9779/tcp, 0.0.0.0:49226->19779/tcp, 0.

0.0.0:49225->19780/tcp nebula-docker-compose_storaged2_1
18e3eab3ad65 vesoft/nebula-storaged:nightly "/bin/nebula-storag..." 36minutesago Up36minutes (healthy) 9777-9778/tcp, 9780/tcp, 0.0.0.0:49219->9779/tcp, 0.0.0.0:49218->19779/tcp, 0.

0.0.0:49217->19780/tcp nebula-docker-compose_storaged0_1
4dcabfe8677a vesoft/nebula-graphd:nightly "/usr/local/nebula/b..." 36 minutes ago Up 36 minutes (healthy) 0.0.0.0:49224->9669/tcp, 0.0.0.0:49223->19669/tcp, 0.0.0.0:49222->19670/

tcp nebula-docker-compose_graphdl_1
ar4054c6ae25 vesoft/nebula-graphd:nightly "/usr/local/nebula/b..." 36minutesago Up36minutes (healthy) 0.0.0.0:9669->9669/tcp, 0.0.0.0:49221->19669/tcp, 0.0.0.0:49220->19670/

tep nebula-docker-compose_graphd_1
880025a3858¢ vesoft/nebula-storaged:nightly "/bin/nebula-storag..." 36minutesago Up36minutes (healthy) 9777-9778/tcp, 9780/tcp, 0.0.0.0:49216->9779/tcp, 0.0.0.0:49215->19779/tcp, 0.

0.0.0:49214->19780/tcp nebula-docker-compose_storagedl_1
45736a32a23a vesoft/nebula-metad:nightly "/bin/nebula-metad.." 36minutesago Up36minutes (healthy) 9560/tcp, 0.0.0.0:49213->9559/tcp, 0.0.0.0:49212->19559/tcp, 0.0.0.0:49211->19560/

tep nebula-docker-compose_metad0_1

3b2c90eb073e vesoft/nebula-metad:nightly "/bin/nebula-metad..." 36minutesago Up 36 minutes (healthy) 9560/tcp, 0.0.0.0:49207->9559/tcp, 0.0.0.0:49206->19559/tcp, 0.0.0.0:49205->19560/
tcp nebula-docker-compose_metad2_1

Tbb31b7a5b3f vesoft/nebula-metad:nightly "/bin/nebula-metad.." 36minutesago Up36minutes (healthy) 9560/tcp, 0.0.0.0:49210->9559/tcp, 0.0.0.0:49209->19559/tcp, 0.0.0.0:49208->19560/
tep nebula-docker-compose_metadl_1

=H

REERASRHERER

[nebula-docker-compose]$ docker exec -it 2a6¢56c405f5 bash
[root@2a6c56c405f5 nebula]#

5.5.5 &% NebulaGraph RS HIEIRAH &
NebulaGraph BIFRE #3EFN B EEIFA ALTERETE nebula-docker -compose/data F nebula-docker-compose/logs B R .
BRMEEIT:

nebula-docker-compose/

|-- docker-compose.yaml

f—— data

| f—— meta0

| f—— metal

| f—— meta2

| f—— storage0

| f—— storagel

| “—— storage2

—— logs
f—— graph
f—— graphl
f—— graph2
f—— meta0
f—— metal
f—— meta2
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5.5.6 {1t NebulaGraph f5%

f—— storage0
|—— storagel

—— storage2

5.5.6 {% 1 NebulaGraph JR%%
APALHITI T &< {2k NebulaGraph ARSS:

$ docker-compose down

WREREMTER, RTEEMMELRS,

Stopping nebula-docker-compose_console_1 ... done
Stopping nebula-docker-compose_graphdl_1 ... done
Stopping nebula-docker-compose_graphd_1 ... done

Stopping nebula-docker-compose_graphd2_1 ... done

Stopping nebula-docker-compose_storagedl 1 ... done
Stopping nebula-docker-compose_storaged0_1 ... done
Stopping nebula-docker-compose_storaged2_1 ... done

Stopping nebula-docker-compose_metad2_1 ... done
Stopping nebula-docker-compose_metad0_1 ... done
Stopping nebula-docker-compose_metadl_1 ... done

Removing nebula-docker-compose_console_1 ... done
Removing nebula-docker-compose_graphdl_1 ... done
Removing nebula-docker-compose_graphd_1 ... done
Removing nebula-docker-compose_graphd2_1 ... done
Removing nebula-docker-compose_storagedl_1 ... done
Removing nebula-docker-compose_storaged0_1 ... done
Removing nebula-docker-compose_storaged2_1 ... done

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

Removing network nebula-docker-compose_nebula-net

#3% docker-compose down -v BYBEL -v =MBRFAE AHEVEIE. MMRERRIRZ nightly bids, HEB—LERAMERE, BEZAX N HL,

557 BB E

Docker Compose ZBEH NebulaGraph, BLE&ESXHF{IE I nebula-docker-compose/docker-compose.yanl , EXIZXHANEEHERIRS N AIFEREESE
WO

AFMEERBIFS LIS 5%

5.5.8 ‘& UL IA]
WA EE Docker BLSF SN 12
7£ B3 nebula-docker-compose FRIEEESCH4 docker-compose.yanl , G RZARSZHY ports IS E I EIEMRET, FI40:

graphd:
image: vesoft/nebula-graphd:release-3.6
ports:
- 9669:9669

- 19669
- 19670

9669:9669 ZRTPIBBEY 9669 BREYEISMEBEYIR B2 9669, T77H9 19669 FTPIBREY 19669 BRIFEIFMERATIH O ZRENIEY.
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5.5.8 % L il
WA FHRIE T NebulaGraph k558 Docker %if3?

1. E3X14 nebula-docker-compose/docker-compose. yanl H, IXEIFTERRSZHY image FENEE BN AR IGIRA.

2. f£B 5 nebula-docker-compose IHAITAR S docker-compose pull , BB Graph fR$5. Storage fRS5. Meta BRZ5#1 NebulaGraph Console BY$5 %o
3. 178 % docker-compose up -d /BEf NebulaGraph ARS.

4.38id NebulaGraph Console ### NebulaGraph &, 23IHA1T85<> SHOW HOSTS GRAPH .  SHOW HOSTS STORAGE  SHOW HOSTS META ZEE R ARSZHRZS,
47174 docker-compose pull #i % ERROR: toomanyrequests
AIREIBE W T AR

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

P ESHIRFRTEIAE Docker Hub BERZFIRE), fRRSRIFESN

W 5% NebulaGraph Console?

docker-compose pull =2X[E]BYEHT NebulaGraph BRS3H1 NebulaGraph Consoles

REE#: November 24,2023
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https://www.docker.com/increase-rate-limit

5.6 LS LA%% NebulaGraph

5.6 A AES T HZE NebulaGraph

RAPAUERUTESTARE NebulaGraph :
» NebulaGraph Operator
5.6.1 A

£/ NebulaGraph Operator &4 NebulaGraph B9i¥f&, &I o

BRIEE#: November 24,2023
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5.7 %&# NebulaGraph 5%

5.7 % NebulaGraph k%%

NebulaGraph %@ A SRR

5.7.1 fFHHAE RS
fEFBIAS nebula.service BIRARSS, ®IEEnh. ELE. ER. PLENEE,

e

nebula.service FUZRIABRIRZ /usr/local/nebula/scripts , HIREBOTRERR, EFEAEMREZR,

=2t

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

<start | stop | restart | kill | status>

<metad | graphd | storaged |all>

2 BiEA

-v ERERERNER.
= EERE AT, BRIABREA /usr/local/nebula/etc/ o
start BohiRSS.

stop Z1EARSS.

restart ERRS.

kill HIEARSS .

status EERSKS.
metad B Meta BRS.
graphd EIE Graph RS
storaged EIE Storage BRS.
all EEFRERS.

5.7.2 25/ NebulaGraph AR%5
HITN T o< BaiRS:

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

[INFO] Done

[INFO] Starting nebula-graphd. ..

[INFO] Done

[INFO] Starting nebula-storaged. ..

[INFO] Done

5.7.3 {51k NebulaGraph %5

BMER kil -9 B LIRFILR IR, BTNRTRER VR HIEERK,
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5.7.4 % NebulaGraph fi{55

PITI T E <L =1E NebulaGraph BRSS:

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

INFO] Done

INFO] Stopping nebula-graphd. ..

INFO] Done

INFO] Stopping nebula-storaged. ..

[
[
[
[
[
[INFO] Done

5.7.4 &% NebulaGraph AR%%
HITIN T < EE NebulaGraph RSIRE:

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

- MERREMI TSR, R NebulaGraph FREIE&EIETT.

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

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

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

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

e

IEE Bl NebulaGraph /&, nebula-storaged HZHIHAEREL B, XZEFE I nebula-storaged TEBENMAZH RZFFRF nebula-metad AN F] Storage ARSS ,
i Storage fRSUSEI Ready ESEARERBEIARS. M 3.0.0 liaAsFFia, TEECE XA Storage TR EEFIRS, REXHNERNZE
3% Storage T sUEME Meta RS, RAJUER ADD HOSTS Bn¥f5, AHEIERIRT Storage i, EZEE, 21

)

+ MFRREIZPINITER, KT NebulaGraph [RSZRE, AIMRESERSEEH—IHE, NEE FRE,

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

NebulaGraph BRS5H Meta BRS3. Graph BRZSH Storage RS HRRME, X=MRSNIEEXHBRETLEE RN etc BRA, BIARREHA /usr/
local/nebula/etc/ , FAF AILAMEMERMIECE X HE R,

575 F—#

REE#: November 24,2023
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https://docs.nebula-graph.com.cn/3.6.0/4.deployment-and-installation/manage-storage-host/
https://discuss.nebula-graph.com.cn/
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5.8 j&# NebulaGraph fz%5

5.8 %% NebulaGraph %5

XN BINAERRESHLSITEF im NebulaGraph Console i%#% NebulaGraph

‘&ﬁtion

BREEE NebulaGraph |5, #0401 Storage i3, A BEIEEEIEIE.
NebulaGraph X LMERNEFL, GEGTITEF K. AIMCRERPHIRITRIEES TP, FEELE 0715,

5.8.1 AT
+ NebulaGraph REE =757

- 1517 NebulaGraph Console B4 28505517 NebulaGraph FIARSS 28 ML Ei&.

- NebulaGraph Console B9hRZ<3% % NebulaGraph B9k,

e

hixZ<#8E#I NebulaGraph Console 1 NebulaGraph #&#EE &S, HRATRRFER NebulaGraph Console i%#% NebulaGraph BY, TJEERBERAFIEAM, =
EBTEEEFIREE incompatible version between client and server o

5.8.2 HiEPIR

1. 7 NebulaGraph Console #0071, HINFEEMAAS, £& Assetso

e

BN AR AR

2. 1F Assets I BN 3T TRRER BV o BISC i, TEXHFEIN 28 Lo
3. (FA%) AFHEFER, Z|aRXMHA nebula-console o

e

1€ Windows R4, {5E @/ nebula-console.exe o

4. 751517 NebulaGraph Console B9#128 EHITII T 65, FAFEF nebula-console XHAHIHITIR,

e

Windows 2Bk LS B

$ chmod 111 nebula-console

5. FEMLITRET, UIHRIEERZE nebula-console XHFIEE Ro
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5.8.2 #{EFHR

6. FUITUI T <% NebulaGraph o
+ Linux 3 macOS

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

+ Windows

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

SRR T
B WA
-h/-help RREEHHER,
-addr/-address R BEEEZR Graph RS IP HENB. AiAMIER 127.0.0.1,
-P/-port B EIEEN Graph BRSHNIEO. BRINHOH 9669,
-u/-user 1% & NebulaGraph IKSHAF B, KEBSMHIANEN, TUEREREFEENAFE ERAK root) o
-p/-passuord BRERFPEMNMNEE. REASHINEN, ZEaUESERFH.
-t/-timeout R EEHERANEEENE. PR, BRIMER 120
-e/-eval REFABRERN nGQLIED, EEMINESIITRZIEDHERILER, RAEBMAEE.
-f/-file REFE nGQL IBANXMHIERE, EEMIIESIITZXMERN nGQL IBOHEEILR, HhIT5EG BT ERE.
-enable_ssl ¥4 NebulaGraph B3 f#F3 SSL %,
-ssl_root_ca_path BT CAIEBHFEREZ,
-ssl_cert_path $87E CRT IEBHFERE R,
-ssl_private_key_path EERAX A IEFHER R,
BEBHEN o

RIGEH: November 24,2023
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5.9 # Storage £l

5.9 & ¥ Storage Al

M 3.0.0 RRA&FFIE, FEECEXHRRM Storage FNTEEIZIRE, ELEXHHIERNER Storage ENEME Meta RS H. #4EF ADD HOSTS

weE, ZREIERIRE Storage E#lo

5.9.1 B4+

5.9.2 #4j Storage FHL

AR HIEIN Storage EHlo

nebula> ADD HOSTS <ip>:<port> [,<ip>:<port> ...];
nebula> ADD HOSTS "<hostname>":<port> [,"<hostname>":<port> ...];

e

- 1870 Storage THVEF—MOBVERRZEABEER, NHREIERY, BEF 2 NOBEH Q0F) , FAFHIT shon HosTs EBER BT,
- PRI AR E SPGB RSB, FIANREREABRIAN 127.0.0.1:9779

- EREEE, FEMASISEE, fI40AD HOSTS "foo-bar":9779

- HRIRITIEHY Storage ENVEEWEMEREAT, STNESBRI Storage T mK Mo

5.9.3 k% Storage E#L

MEEE PR Storage EH,

e

TEERMIPRIETZ AR Storage A1, FBEEMPFXREBIE=E, 78EMPR Storage EH.

nebula> DROP HOSTS <ip>:<port> [,<ip>:<port> ...];
nebula> DROP HOSTS "<hostname>":<port> [,"<hostname>":<port> ...];

5.9.4 &% Storage FHl

EEERPM Storage FHlo

nebula> SHOW HOSTS STORAGE;

focoocoooooooo i — S —— e ooooocooooooo I — +
| Host | Port | Status | Role | Git Info Sha | Version |
T — P S e —— R — T +
| "storagedo" | 9779 | "ONLINE" | "STORAGE" | "3badlbd" | "3.6.0" |
| "storagedl” | 9779 | "ONLINE" | "STORAGE" | "3badlbd" | "3.6.0" |
| "storaged2" | 9779 | "ONLINE" | "STORAGE" | "3badlbd" | "3.6.0" |
T — P S e —— R — T +

RIGEH: November 24,2023
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5.10 7+4% NebulaGraph % 3.6.0 fig4<

5.10 7+2% NebulaGraph £ 3.6.0 hji7<

73 LA NebulaGraph 2.6.1 fRAFH4RE] 3.6.0 higads9fil, 7748 NebulaGraph 2.x. 3.x lRAFHEKE) 3.6.0 hRASHI 7%,

5.10.1 3& AR

ASGERATFE NebulaGraph M 2.5.0 RZEHY 2.x. 3.x hRAFHEE] 3.6.0 hidse FEATF 2.5.0 ZRIFAEMA (& LxhRA) o MEFALFG LR,
RERIESIRY 2.x ARASCHEFHRE 2.5 iz, AAERIEACHISEAFARE 3.6.0 kRS,

&Dtion

WEM 2.0.0 ZHIBVRRAS (& 1.x hied) FLREN 3.6.0, EFEHE 3.6.0 hdSIHHR share/resources B R THY date_time_zonespec.csv X1, FEEHIF|
NebulaGraph R THHERBERN. HAIM TEIZX M

« FRIFREAAR, BREFELEENEHRS,

- KIRMBARME, FFHESEIRS S HRRNT.

« FZ3FET Docker 28 (82#F Docker Swarm. Docker Compose. K8s) HIFtZk,

- BIERARSS 28 ERMALR, FRERURNERA IP ik, ECEXH, FelEsEEHa,

- EMIEMEIEEKRM 4 FigE, alter schema MK default value #%, &1 o

- HIEERTEERTOEETI, BREAY.
© BBAFHRIRIEERESR sudo IR,

5.10.2 A4 FN

© BFIRHRS
FHRIEIRARAE P IS TAERE NebulaGraph, FRATEE P IHEFAHKEIFES NebulaGraph 3.6.0 BIARZS,

- RETK
DHEESHEAENRE, FREEREALBRAMSLHM.

C BERS
NnGQL B EB N TRE:
« B VIELD FAREIHEXE =,
* FETCH. GO. LOOKUP. FIND PATH. GET SUBGRAPH iBH]FRMAZUAMN YIELD FHlo
+ MATCH BAHRENRBI4ERY, MIUERE Tag, BFIAIM return v.name =Y return v.player.name o

+ &XE5|

EAREET 2XESIH NebulaGraph #i, FZFahMfiBR Elasticsearch (ES) PFHIELXERE|, EAREEEEMMHEM SN INIBOER ES HEHEI
EeXE5|, APAEE cURL S5 Fapffifs ES e XSl #5<79 curl -XDELETE -u <es_username>:<es_password> '<es_access_ip>:<port>/
<fullindex_name>' , f5%0 curl -XDELETE -u elastic:elastic 'http://192.168.8.223:9200/nebula_index_2534' o 1SR ES & BIRBERF B NER, MEEE
I'-:E -u iZIEI)ﬁ\o

&;ﬁtion

AIREFERTERRMNEN, BNFARIIFAEERALBABN~RFH, HENX TS BIEHENTS.
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5.10.3 FFtk&

5.10.3 FF4 e
+ IRIBRIERATIZEA T NebulaGraph 3.6.0 AN EXHHRE, FAEIRRRERPNHEIN. THlSI o

e

IR JRIDEE T3 RPM/DEB. TAR B1ERA] LUSRENEHT AR — #t i S0f5o

+ IRE Storage 1 Meta ARZSEZE A data_path SEEVEIREIFIEXHIME, HEMDEIE. BKIAERTE A nebula/data/storage Fl nebula/data/meta o

@nger

AENF=EHERRERE. SYFHEMHHIE, PLEEX.

-+ BHEEX .

- FITFTEETEAREINEIEE, HAHRGEHR. AitHEAT:
a. iB1T SUBMIT JOB STATS o

b. i&1T SHow JoBS FHIEFIREIL R,

5.10.4 AP HR

1. {Z1LFE NebulaGraph RS,

<nebula_install_path>/scripts/nebula.service stop all

nebula_install_path £ NebulaGraph WREB R,

storaged BHZ flush BIREFFFLY 1 D 1BITR LG HEUETT nebula.service status all B LAMINFIEIRSEEELL. BRIFFIERSHIFMIRES
J|—|Ll o

e

REBE 20 DHABEEIEMRSS, BFXRRAL, FICZH 12in)o

&Jtion

M 3.0.0 FFih, ZFHBEATL Tagim. MRAFPFERET Tag =, EEBENFIE Graph IRSMECEXH (nebula-graphd.conf ) HFTIE --
graph_use_vertex_key=true ; TEFf Storage BRFZHIBCE S (nebula-storaged.conf ) HRHTIE --use_vertex_key=true o

2. EFAREERTHNENEBRET, ALt bin BRFIFAR Z#HEISHEH NebulaGraph REREEZET bin B RHPHIIHM Z#HEIXH,

e

S AHEZE T NebulaGraph ARS5H9M 28 _E R EHTARR ARSS BY — Bt HIS o

3. {RIEFAE Graph IRSMELE XM, BEATESRNERRANEETE, MESHEESERETERN, BEZTE,
+ JJ session_idle_timeout_secs BEIKE—NE [1,604800] X[alf{E, #HFZFE/ 28800,
+ J client_idle_timeout_secs BEIZE—ME [1,604800] XIa)HI(E, HEFFEI 28800,

XS 2. X RAFHBAEREHRANRETEER, MAERSARKK. FRSERBESL o
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5.10.5 AR ER

4. BEIFRE Meta BRSS.

<nebula_install_path>/scripts/nebula-metad.service start

BhfE, Meta fRSZi%E% leader, ZISTEFERTENFD,

BRI MERBEI—1 Graph BRET =, FH NebulaGraph E#izT R HIETT Bl , WISREEMEIEEIR[E] Meta T AV
/_’lgy m” Meta HE%EEDEEIHO

e

WMRBHFE, BHAFRAR, HELIIH =25,

5. BEIFRA Graph 0 Storage RS

e

MRBHEE, BAERRAR, HELCEH 2,
6. EEHAR NebulaGraph, WIERRSEEAA. HIERTER. EEHESL o

BaHEER AN AREE TR, TRATUHNSEHSWT:

nebula> SHOW HOSTS;

nebula> SHOW HOSTS storage;

nebula> SHOW SPACES;

nebula> USE <space_name>

nebula> SHOW PARTS;

nebula> SUBMIT JOB STATS;

nebula> SHOW STATS;

nebula> MATCH (v) RETURN v LIMIT 5;

B ATRYE 3.6.0 ARAHIRINEENIL, HLDEEFIRSM o
5.10.5 FHERIKERR

WMRFARKRY, FIFRENPAIEIRSS, MNERPIMEREX N ZHEIXM, BohHLREHIRS.
FRE AR Fis g 18hR.

5.10.6 FAQ
FH R A L PR S AR

AL FARESRRPFEELFIERS.

T2t #2 A 3 Space 0 not found °

LABISFER I Space 0 not found HEEEET, AP AIUZEXMER. ARIIESMEEEIRENFRE Space ID, Mo (B&E7 <nebula_storagepath>/
data/storage/nebula/0 ) HASEFEREE . Space 0 FR1Ffi# Storage RESHTER, HFAEEHAFEHE, BLA2EMAR,

MEIEAEVER N A Graph [R5, XA Storage i55, WAL

RFEFR Graph ARSI RE Z#HIXHFMEEX o

HAEIREE Permission denied °

e HFEA sudo MR,
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A TR IMERIER IH AR &6 — 5

%H, MRASKREHIRE, ATUEARSTMEERITIT SUBNIT J0B STATS Al SHOW STATS ZiHEKIEE, HSHEZBIMXMEL.

Storage OFFLINE } H. Leader count 72 0 /& 4 Z03E?
BT T es < FEhRIN Storage EH:
ADD HOSTS <ip>:<port>[, <ip>:<port> ...];
fign:
ADD HOSTS 192.168.10.100:9779, 192.168.10.101:9779, 192.168.10.102:9779;

NRBEZ Meta RS TI=, FEIAD HOSTS Zf5, EBS) Storage TTREBERHLMOBE (heartbeat_interval_secs) BYBTEIZ BEIE BIEIEFIERE,

WER AN Storage ENVERIFBNAEE, TLi-H 2inlo

It 2 T4 5 F sHow JoBs EIAEIH) Job A ID S5FHET—RE, {H Job ZMEEEARRET?

NebulaGraph 2.5.0 FRAIEEE T Job HEX, #ESN o WIRZEM 2.5.0 ZHIMIRAEFE, SHIMZB)M,
BABLETEAAHA 2
A B Incompatibility 2843

5.10.6 FAQ

REEH: November 24,2023
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5.11 #1#; NebulaGraph

XA AINAIENE NebulaGraph o

‘&btion

MRFEEHEE NebulaGraph, BSUTLHBEBENDE, SNTERSHIR,

5.11.1 Aid@s it

{E1E NebulaGraph fRS3. #1E5 N °

5.11.2 F9K 1. MIBREGRMITEE

5.11 #'# NebulaGraph

B¥E Meta T—EZ,

MREREXHNERTHIEXHNEE, TRESHRERENREXHRERET 8, ALFTEEELEXN, BINEXHRERE, ABF

EIMFREIE S 4 B R

e

IR BERSEM, FEMBRFAA Storage fl Meta BRSS T = AVEUES

1. #% Storage BRSHY o Blgn:

i ##HHE DisK #HHHH#H###E

# Root data path. Split by comma. e.g. --data_path=/disk1/path1/,/disk2/path2/
# One path per Rocksdb instance.

--data_path=/nebula/data/storage

2.19% metad [RSWEEXM, HREIMNTHIEER.
3. MIBRLA_E#REF TR B R

5.11.3 F0% 2. e H T

e

MBREANLEER, BIE cluster.id XFo

LEIRIZRNBE --prefix IBEMEERR. ERIAERTEA Jusr/local/nebula o

HERIEZEEN NebulaGraph

#F) NebulaGraph WREE R, HFENLREBR.

H#E RPM B% %" NebulaGraph

1. fFEAIM TS ESE NebulaGraph ks,

$rpm-qga | grep "nebula"

REEMINTER,

nebula-graph-3.6.0-1.x86_64
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2. ERIN T an<EHE NebulaGraph o

sudo rpm -e <nebula_version>

fign:

sudo rpm -e nebula-graph-3.6.0-1.x86_64

3. MEREEE R,

1% DEB %3] NebulaGraph

1. M T aH<LEEF NebulaGraph ks,
$ dpkg - L [ grep "nebula”
REIZBINTER,
ii nebula-graph 3.6.0 amd64 NebulaGraph Package bui Lt using CMake

2. BN T en<EE NebulaGraph o

sudo dpkg -r <nebula_version>

fign:

sudo dpkg -r nebula-graph

3. MR EE R,

% Docker Compose #E NebulaGraph

1. 7EB R nebula-docker-compose AHITIN Fan<{ELE NebulaGraph RS

docker-compose down -v

2. #IBRE = nebula-docker-compose o

5.11.3 25 2. HIEZHREFK

RIEE#H: November 24,2023
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6. FL & 5 H &

6.1FCE

6.1.1 FLEE

NebulaGraph &F gflags FEITiE T RABE, SHEBMAEHSH flags. NebulaGraph fREZERET, BHUASMILE 2 RREEBERES. MFX
HHSENEED, RAFERRINME.

e

- BFEEEDZ HrlgElEE NebulaGraph AR REZWN, XEAENBMEREED. & T RARESSITRIEEMAFHARA.
- FEWERSERNBHEED, MRIFEERERANHTL T REETNER.

.Eiﬁ&ﬁ:%@'ri

1.x FRZASBISCRIR M T (7 CONFIGS S MEEFFPECENTE, EREFFEFEARAS AR SEENRESSMEEXHFF—,. Fit, B 2.xhR4
FHAXIEPERBENEA CONFIGS sr$HIERA T o

BELETSRS RV
ERU TSR HFI XU ARSHFERETER

<binary> --help

Blgn:

#3REY Meta BEBINHZEBNER
$ Jusr/local/nebula/bin/nebula-metad --help

#IREX Graph BCEHZEENE R
$ /usr/local/nebula/bin/nebula-graphd --help

#3REY Storage FCEIMMEENES
$ /usr/local/nebula/bin/nebula-storaged --help

W ERBIER T 3 HI XA RIRRINFERR 1R /usr/local/nebula/bin/ o SISRIEEX T NebulaGraph £ERZ, EAEMEEEHREIES .

fER crl Sy SIREVETTHIECETRIE, BI NebulaGraph BiBfTECE.

fBlgn:

#3REY Meta RS MIZITACE
curl 127.0.0.1:19559/f lags

# JREX Graph fREHIETTERRE
curl 127.0.0.1:19669/f lags

#3REY Storage ARSSHVETTACE
curl 127.0.0.1:19779/flags

2R -s B3 --silent SEAI USRS ERMERES. Fla0:

curl -s127.0.0.1:19559/f lags
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i

R

Jut

6.1.1

F

e

KRR RREAEEN IP (HENE) AU LERFIFH 127.0.0.1,

Fic & SO/

Jii% ~ RPMIDEB ~ TAR {4 BEA0 AL B0
NebulaGraph A& MRS EBIRME T MIDVIIEECE XM <service_name>. conf.default F <service_name>.conf.production , AERAFPEARARZEHMER. £H
JERSA] RPM/DEB REEEAIAC & SHRIZAIAERTR T Jusr/local/nebula/etc/ ; M TAR BREEBAIELE XHERR A <install_path>/
<tar_package_directory>/etc TAR Bl R ERZF,
MEREXHHPHNREERMEESE, FRANTIRBEXMERIAE, NHERVIGREXXHS, MR EZFEE—, MBRESR default 3 .production
FEEE,

e

NHBRIRSHIRT AN, BERSHEERINERE—, & local_ip BRIb N, — NebulaGraph S£85HEE T 3 1 Storage IRS388, 3 &R local_ip
SMEEEERINERER.

TR T SRS W AIIBECE S Mo

NebulaGraph BR%5 HRBCE XX BCEiEA
Meta nebula-metad. conf.default #] nebula-metad.conf.production

Graph nebula-graphd. conf.default I nebula-graphd.conf.production

Storage nebula-storaged. conf.default I nebula-storaged.conf.production

FRBERRSHIFIARE X HHEEE local_config B, FUIKEN true , RR NebulaGraph fRSEMEELE X HIREECE H B E.

‘&‘btion

TEWUEDK Local_config BIED false o {E24/E NebulaGraph IRSBEIERLZIHXM Meta IRSAMEEFNEEER, FTESHEHEET X, SR
R

DOCKER COMPOSE #EREfEL & 1

3+ FfEF Docker Compose BIERIERE, SEEHACEXHRIBRIAEIRA <install_path>/nebula-docker-compose/docker-compose.yanl » ACE X {HFHHY
command FEIFBEHAEZ RSN BB,

NEBULAGRAPH OPERATOR 4t S0
3 Fi&@id NebulaGraph Operator 2/ Kubect! N BIRRIEEEE, SEFIVECE XHFHVERR N P OISR YAML XHFRIBR R, AP LB ERE X HFHH
spec.{graphd|storaged |metad}.config SEIEHEBZ MRS IIEXEE,

e

@i Helm BPERISEEY, EATHEREHIRSHEXEE,

%F NebulaGraph WEEBHEXNEZER, B0 o

B E
FRRAUEEE X HH1EEL NebulaGraph WECE, SEMHSHBEREE,.
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&;ﬁtion

i
Jut

6.1.1 AcEEH

cu

ERERARMARENEERSRERERAESA—NEESN, JRERIERI. BNERAREXHEREE, Bl LoSERiiEENIE

X AR ER, MRIE—BE,

FEREX BRI E

BUMBERT, FiE NebulaGraph BRSSMECEXHFIRINECE. AR AIMIRRIUA TS BESNREH EEEN.

- $t3ERIRRS. RPM/DEB. TAR B@REHIEES:

a. EANARIES BN BIRRS N E S HFR1E.
b. RS IEMAYEIEBFRAE NebulaGraph BRSBEEREK.

« $H331#F3 Docker Compose LR :
a. 7E344 <install_path>/nebula-docker-compose/docker-compose.yanl A, {EXXARSFEZE,
b. #Z£B 2 nebula-docker-compose FAFTER S docker-compose up -d EEH MECE T HHIIRS

* $T3IEEA Kubectl R BIZRAYERBE:
B, 20 B

{55 P i 4 B A AR

FAPALGEE curl s EIAEEL NebulaGraph IRSHIECE. 90, 1EEX Storage AR AT wal_ttl #9600, ST

curl -X PUT -H "Content-Type: application/json" -d'{"wal_ttl":"600"}' -s "http://192.168.15.6:19779/flags"

Hef1, {"wal_ttl":"600"} NEHENMEBESHRE E; 192.168.15.6:19779 77 Storage ARSZHY IP uHEFI HTTP 3OS,

&;ﬁtion

- EISERECERE(GER FRERIEMNISNIFR, FRWEEFFEFER. ERY local_config (HIRERN true B, SISERNEEFRIIANL, EBRS

EEESMENIGEE,
- NHFSEREDEES R, BEFNSHIIR, SRSRSEET RS SHHETHESENRAHER,

=RIEE#: November 24,2023
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6.1.2 Meta RS5HCE

6.1.2 Meta [R5 E

Meta BRSZIRMH T P #I8AEZE S nebula-metad. conf.default F[ nebula-metad.conf.production , FH{BEERBIHRFER. XHEFHIBRIAEEZA Jusr/local/
nebula/etc/ o

&Dtion

© FERWUEN local_config BIEN false o {E24/E NebulaGraph IRSBEIESERIHAM Meta IRSAMEEFNEERER, FTESHEHEET—H, SR
R,

s FEWUESERNBHEED, MRIFEERERALHERE T RECETER.

i & S AT R
WNEFERTIBEE XS, MERBNXHFIEREE—, MIBRESR default 3¢ .production , Meta IREA BERHEIRFINECE XHFH MR EE R,
BiC B S S E A U A

BEEXHRNEEREE SRR TESNEANRRINE. XEARARTE T HHSHNE, MERDVIRREXGANSHREHIERR, AXWTLE
LA nebula-metad. conf.default J9/o

&htion

EEX PRI SRER UESITREISER I OFXESEIRMENTFNETIEESEN, HE local_config HIREN tree NEBRSEEESMERN
I E, FESR °

MEEEMENSHNELRIE, 81 o
basics Al &

B FugE WiEe EEXZFHETR R
N

daemoni ze true P =Fr s iabtis N A

pid_file pids/nebula- IBRHAZ ID B ENE

metad.pid
timezone_name - $8%E NebulaGraph BB X, #RELEXHHPFRIGEZSE, NHFE ESZ

BIEFaiRm. RAFIAE UTC+00:00:00 » HEILIES N
o BN, RGBSR --

timezone_name=UTC+08:00 o

e

- EHEA HEMEET, NebulaGraph =iR#E timezone_name & BB X IGZATIENE (TIMESTAMP FEEMFISN) FRiEAAERAY UTC BYjEl, FtbEZE I+
IR[EIRETEIZEEE ME Y UTC BiEl,

* timezone_name ZE AT NebulaGraph FR7F{ERIERIE, NebulaGraph #iZhHERXKIAXEIE, FIA0ATITENMNESE, HACERENRFIRINRN
X,
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logging Fil &

BT

log_dir

minloglevel

Llogbufsecs

redirect_stdout
stdout_log_file
stderr_log_file
stderrthreshold

timestamp_in_Llogfile_name

networking fi &

E=g i
meta_server_addrs

local_ip

port

ws_ip
ws_http_port

ws_storage_http_port

heartbeat_interval_secs

&Tjtion

FuigE

logs

0

true
metad-stdout. log
metad-stderr. log
3

true

FiRfE

127.0.0.1:9559

127.0.0.1

9559

0.0.0.0
19559

19779

10

WiEA

FM Meta RS BEHNER, BUNBIEREFEIAEER.

BRNEERF, BMERUEINNESEFINEE. aBEER 0

(INFO) . 1 (WARNING) . 2 (ERROR) . 3 (FATAL) ., &
WAEERABIEE R 0, £FEIFMERIEEN 1. NRIEE N4,
NebulaGraph A&IEREMRMBE.

VLOG BE#MRF, EMNER/NFHETFLBIBFRE VLOG JH
Bo AEERNO. 1. 2. 3. 4. 5. glogiRHtAIVLOG Ea¥F
AREXBCHHFEECRES, FASH v ITENERMLFAM
HE. #ESH o

FZHATHRAMNE, BNERHIIAEXMF. o RTEEEL.
B

AR AR AT E IR ERE M 2 S IRAY I S
It B SRR,
FOETEIR B SRR,
EEHIREEIRPHIS/NEESR (ninloglevel) o

AEXHEHPEEEANER, true RIREE, false RTAE

A
Ho

A3
28 Meta fRSZEY IP (REMNR) MmO, S Meta BRSSAR
XES () DR

Meta fRS5E9ASH IP (BREMZ) o i IP ATFIR%] nebula-
metad #12, WREDHAEHNNFTEITZNN, HER N
Rz3tik,

Meta ARSZHI RPC SPIPH#HRIAITIG . BIFRDERERAESRAY 1
(9560 ) AT Meta BRSS ZEMY Raft @15,

HTTP BRZSHY IP ik,
HTTP BRSSEYH O,

HTTP thiY 50 Storage ARSHIIRO, FHFEF Storage ARSED
B us_http_port RIF—. (EEESHR
NebulaGraph HEEI§EERS .

FINCBEIEIPR. TEFRIRFTEARSSHY heartbeat_interval_secs BYE
18R, SNESBAATAEETIME. 81 7,

fEF IP BSBRINER RN IP, BURELERT 127.0.0.1/0.0.0.0 A IEHRE.
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storage L&

BT

data_path

misc fit &

E=td
default_parts_num

default_replica_factor

rocksdb options fit &

E=2u

rocksdb_wal_sync

FRiZE

data/meta

Fig(E
10

1

Fig(E

true

6.1.2 Meta IRS5ACE

WiRE ARG TR SN

meta BIBEER R AL
AR AL FEITR RSB
BIRE = BRI HERIAD K E. REH
BlEETENIEIARI I E, I

WiRE BB XZFHET TR B

FE&EF RocksDB B9 WAL Bi&. T2

RIEE#: November 24,2023
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6.1.3 Graph f55HC &

6.1.3 Graph fR$HECE

Graph RSB 12T PP HIIAECE SXHF nebula-graphd. conf.default &I nebula-graphd.conf.production , FEEFREIHRPER. XHHEIARREA Jusr/
local/nebula/etc/ o

&Dtion

© FERWUEN local_config BIEN false o {E24/E NebulaGraph IRSBEIESERIHAM Meta IRSAMEEFNEERER, FTESHEHEET—H, SR
R,

s FEWESSERNBHEED, RIFEERERALNHTL T REEETNER,

i & S AT R
WNEFERYTIBREE XS, MERBNXHFIERE—, MIBRESR default 3¢ .production , Graph BRE A BEBEIRFIARE X HFHMNPIRENELEE Eo
BiC B S S E A U A

EEXHREEIREENSHRTSHERANRRIAME, XEARTET BHSHNE, MERPTRREEXHRNSREDLKRERR, AXHMILE
LA nebula-graphd. conf.default 9/,

&htion

EEX PRI SRER UESITREISER I OFXESEIRMENTFNETIEESEN, HE local_config HIREN tree NEBRSEEESMERN
I E, FESR °

MHREERMENSHENELFIE, 2R

basics fiL &
B FugE WiEe AR XZFHETRE
ek
daemoni ze true = BBEITFIPHEE, AELHF
pid_file pids/nebula- ICRFHAZ 1D B ez
graphd.pid
enable_optimizer true =EERMtS. AELHF
timezone_name 87 NebulaGraph HIBYX, ¥IIRELEXHHRIGEZSE, FAFE EN2
Faf. RABIAMEN UTC+00:00:00 » EHIFESN
o B, RI\XENEEARA --
timezone_name=UTC+08:00 o
local_config true EEMEEXHRBEERE . ENE
Bre
- TEHRN

BIBME{ERY, NebulaGraph ZARHE timezone name IR ERIRT XK IZAS[EIE (TIMESTAMP KAGISN) FHAARRAY UTC BYE], EIFEEAH
REIFEEIZEE B MEER UTC Bl

- timezone_name SR A FHH NebulaGraph F7F{ERIHE, NebulaGraph #ZHHERXMEXLKIE, FIMBEITENNNEE, MHAERENREIIAN
IZO
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logging Fil &
R Fug(E WA RELIFETR
SN
log_dir logs FM Graph lRSBEMNBE R, BIFAIIBREFERRER, REH
minloglevel 0 =NAERF, BNERLRFIHESRINNEE. FHEEN 0 S
(INFO) . 1 (WARNING) . 2 (ERROR) . 3 (FATAL) . &
WAERREER 0, £FFERIREN 1. RIEBEH4,
NebulaGraph A&IEREMRMBE.
v 0 VLOG BE#4ES, BMER/NFHEFUILRFINFIE VLOG JH S
Bo AEERNO. 1. 2. 3. 4. 5. glogiRHtAIVLOG Ea¥F
AREXBCHHFEECRES, FASH v ITENERMLFAM
HE. #EER o
Logbufsecs 0 FHAENRANE, BRNEHRHIIBEENHS. o JRREMNEL, A
BB #s
redirect_stdout true ~AREREREMRESEIREE R E R IR aE S . REH
stdout_Log_file graphd-stdout. log ek BEXHET. ES2
stderr_log_file graphd-stderr . log IEEIREEX BT A5
stderrthreshold 3 ESHIFIRESEIZRIRNNBEERS (minloglevel ) o ENE
timestamp_in_logfile_name true HEXHEZMPEEEENEE, true RREE, false REAE ez
/E\O
query fii' &
BFR FUgE WiEA BB XZFFHETEE)
Y
accept_partial_success false BEESB R AER. WEBNERTRIFEK, B e
BREZEBDHRINANER. TWEHLHIN, SRR
Got partial resulto
session_reclaim_interval_secs 60 & Session 5 8 &% Meta IRSHVEIRR. 2L #, FiF
max_al lowed_query_size 4194304 RATHWEADKE, Bl FT. BN 4194304 , BD S

4MB.
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networking it &

AR
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_max_connections

num_worker_threads
ws_ip
ws_http_port

heartbeat_interval_secs

storage_client_timeout_ms

slow_query_threshold_us

ws_meta_http_port

&Tﬂion

FuigE

127.0.0.1:9559

X7 () 0L

any

9669

false

1024

28800

28800

0.0.0.0
19669

10

200000

19559

WiEA

288 Meta BRSZH9 1P (REHNR) MiKO. S Meta RS
RES () DR

Graph ARSSHIZHE IP (HEHNE) o 45ih IP BTFIRG!
nebula-graphd ##2, MIREDHAEHREFTERIZHD, 15
(EB P vE: s

HIRHIRILRIE &,
Graph ARZ5H) RPC SPHP# AR IR o
=& /=aA SO_REUSEPORT,

socket IEITHNEZATIRAKE, BEASHFERNERE

net.core.somaxconn o

TREEAEN T E, BEEEN 1~604800, 2 .
ik 8 /1o

TREIERVETE, BESEER 1~604800, FAIA 8 )BT,
B

ERAENERIAREN,
FIE8 10 47288, 0 &R CPU 12K,

FREMES AN RATEERES, o REERE,
FMEEIZHRAEZEE= nun_nax_connections /

num_netio_threads o
PITRPEERNLER. 0 &RT CPURZEG
HTTP BRSSEY IP sk,

HTTP BRSS9 0,

MO BEIEIFR. TEFRIRFTEARSSHY heartbeat_interval_secs BY
BEEE, BNSSREATEESEITE, 241 7,

Graph ARZ5 5 Storage BRSSHY RPC ZEI%BETATE], #IIRECE
XHERRIEEZSH, FABFHHRM. FKIAES 60000 =
b,

EXEBS LK EINEIRNIEEN, B FHib.

AR DMLIBAMHITHEIEMER T %E, BARRWIERA

181,

HTTP thil 577 Meta ARSHERO, FEM Meta IRSBECEX
HeRAY us_http_port 1REF—3

R IP NRINERERXH 1P, [TUELFERT 127.0.0.1/0.0.0.0 FTSEEHRFT.
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charset and collate i &

AR
default_charset

default_collate

authorization fit &

E=2u

enable_authorize

auth_type

memory fl &

E=2u

FgME
utf8

utf8_bin

Fig(E

false

password

system_memory_high_watermark_ratio

metrics i &

B

enable_space_level_metrics

session [l &

E=2u

max_sessions_per_ip_per_user

experimental fii &

B

enable_experimental_feature

enable_data_balance

Fig(E

0.8

FiRfE

false

Fig(E

300

FigfE

false

true

WiEA BESFETHESEN
BIZE= AR ARBINF RIS, Fe¥s
BIEE == E AR ERIAHEF AL F3eH5

WA

RRERNEEHITENEIE. SHBWIEFEFSL

o

RAPERNSMHEIES . BUYEA password «  ldap. cloud o

A

AESKURENHNMERE REANEFELRE
BT ZESMARENS], NebulaGraph £=1EE
T,

iR

FREFITAEZEERINGER, MENSEERETTas
E=ERRR, FIa0
query_latency_us{space=basketballplayer}.avg.3600 o SZIFRINA

EHIRTA arl /LEE, FARASR °
iR

BRI A 1P #ist AT ISR AR KB ZIE

iR

KIMIHREFF Ko FIIE(ENT true M falseo

=RHE
A true BYER,

IhEE, 1Y enable_experimental_feature
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memory tracker [il &

A% Memory Tracker BIiF4EE, 5EMN

BT

memory_tracker_Limit_ratio

memory_tracker_untracked_reserved_memory_mb

memory_tracker_detail_log

memory_tracker_detail_log_interval_ms

memory_purge_enabled

memory_purge_interval_seconds

performance optimization fil ‘&

BR FigE
max_job_size 1
min_batch_size 8192
optimize_appendvertices false
path_batch_size 10000

FRigE

0.8

50

false

60000

true

10

iR

BMERNEERN: (0, 11, 2. 3o

1% RBERSEAEHR
system_memory_high_watermark_ratio FU{ERA
1, FUZEHHEFEK.

(0, 1] : FATAREFENESDL, HaTAREFR
Fi%f&6Y, NebulaGraph &FHEZEM,
HEAR: TARE/(SREF - RERF).
AR WTFRAHENEH, TERIBEXMIS
FRINZBE. BN, ZFREA Graphd R&FA
50% HIRTERY, ZSMMERRE/NF
0.50

2 ohASBIEMRT (Dynamic Self
Adaptive) , Memory Tracker RIRIERSY
HINRT AR, shSEAEATRERE.

AR MInAE N4 ThEE, ATFESBEIER
TREMEI SR SIERERARNEFFERER, &
—LRAEDENTR, ERREE OOM A
B,

3: Xf& Memory Tracker, Memory
Tracker R RIERAEFFERIER, BMEEIR
B}, BARRFAIT.

REREFHAND, B MB.

EAERERRIFANANEFREEAS. HER
true BY, SEHHERRNFRIEEE.

AERE B S ERBT ElEIRE, $i: =,
124 memory_tracker_detail_log /9 true A, 3%
SHEK,

EARERABATTEIEIRE. HEN true
B, SERBERNF.

RFBENBEEME, B
memory_purge_enabled /3 true BY, ZB4E
Wo

L
AR HRE, BEIHRITHTER UHLRITHIBN PR A
BIBRALIEER. BICAYIE CPU ZEH—%,

SMIBEIEERR/NERME AN, {XTE max_job_size ATF 1 B4
o

BRGE, HIT mit BENTRSIEEEL.

BMAEMERER.
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HF
SHF

HF

SHF

2]

REXNFEITHEE
&ex

<

X

SHF
X
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6.1.4 Storage ARZHLE

6.1.4 Storage RS0 E

Storage BRS 1M T P HIIAECE S nebula-storaged. conf.default & nebula-storaged.conf.production , FEEREIRFER. XHHNEIARRE
79 Jusr/local/nebula/etc/ o

&Dtion

© FERWUEN local_config BIEN false o IERRECEFER Storage fRS5, REZIHAM Meta IRSKMEFNERERES, FJESHEHEET—H, SMARAN

[

s FEWESSERNBHEED, RIFEERERALNHTL T REEETNER,

e B SO A 5 3

WEFERVBEENXHS, MERFNXHEEREE—, RIBREER default 3% .production , Storage RS A BEREIRFINEREXHHMPIREEERE .

B B SRS EUE R

EEXHREEIREENSHRTSHERANRRIAME, XEARTET BHSHNE, MERPTRREEXHRNSREDLKRERR, AXHMILE
LA nebula-storaged. conf.default S/, EAEERIBEN LA nebula-storaged. conf.production S/,

&Tﬂion

EEX PRI SRER UESITREISER I OFXESEIRMENTFNETIEESEN, HE local_config HIREN tree NEBRSEEESMERN
I E, FESR °

e

Raft Listener B9BZEF] Storage FREBELERE, ¥FEEM

NEEEMENSHNESRIE, 81 o
basics fit &

E= FugE WA A XZIFIEITR )
N

daemonize true ELRBTIF#HE, R FHf

pid_file pids/nebula- IERHFE ID B REZHr

storaged.pid
timezone_name UTC+00:00:00 187 NebulaGraph BBYX, #ISAECEXHHPRIZEIZEEH, NHE -z
FEREFRM. BNEEN
o a0, RI\XBNEETF TN --timezone_name=UTC+08:00 o
local_config true BEMIEEXHIRIEERES. RZH
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e

REIFBEIZEE B E UTC BYial,

- EHEA BB (EET, NebulaGraph 1R timezone_name I BEHIBY XK IZATIEME (TIMESTAMP FEEIFISN) FARALAERAY UTC BYjE], EILLEZF

- timezone_name ¥R TR NebulaGraph FR7FERVEEE, NebulaGraph #EEHE TR XEXEYE, HIiNBSITENNEE, HAERAINAREAINRE

X,
logging fit' &
E=g FgE ikl BEXFHETH
ESIBER
log_dir Logs fZ14 Storage RS EEME R, BIABIBREFERRER, e
minloglevel 0 =NEELF, BNERLEFHESRINNEE. FHEE: 0 e
(INFO) « 1 (WARNING) . 2 (ERROR) . 3 (FATAL) ., X
ERARIEE R 0, EFIRERIRERN 1, MRIREN4,
NebulaGraph A&IERERBE.
v 0 VLOG BE#4E5], BMER/NFHEFULARBIMNFIE VLOG HE. FiF
HEENO. 1. 2. 3. 4. 5. glogiERHAIVLOG ZAFRAFE
XECHHFATIZRES, HESH v EFIERMLEIFMES. F
B o
Logbufsecs 0 BHEHENRAEE, BRERUIIBAEXH, o RAERFELH, 2 e
fi:
redirect_stdout true ERARBREREMREEIREE R R R IR p R S . REH
stdout_log_file storaged- ek BEXEE T e
stdout. log
stderr_log_file storaged- IVERIRBEXHET. RZH
stderr. log
stderrthreshold 3 ESHEMERIRPIR/NEERS (ninloglevel ) o A
timestamp_in_LlogfiLe_name true HEXHEHPEETEENEH, true RREE, false RRAE 25

ED
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AR
meta_server_addrs

Llocal_ip

port

ws_ip

ws_http_port

heartbeat_interval_secs

&\Tjtion

FuigE

127.0.0.1:9559

20RO

9779

0.0.0.0

19779

10

WiEA

2&F Meta BRSZH9 1P (REHR) MiKO. S Meta RSAE
XE5 () DR.

Storage FRSSHIZME IP (HEMNE) o 25 IP HhFAFIRG
nebula-storaged #12, MNREBHHANEHHFTEIZEST,
BB Rzttt

Storage ARZSHY RPC S #HZIEITIR O, FEE=EEAMESH
B -1 (9778) M+1 (9780) O,

9778 © Admin fRS5 (Storage #I& Meta s HIARSS) SR
i m s

9780 : Storage ARZ5ZiBIAY Raft BIEiH .

HTTP ARSSHY IP ik,
HTTP ARSSRYIR O,

A BEIEIFR. TEFRIRFTEARSSHY heartbeat_interval_secs BXE
18R, SMNESRAALEEE T B4 ¥

fEF IP BYERIUGEFIELSERY 1P BMFLLERT 127.0.0.1/0.0.0.0 FEIAIEHARAT,

raft fit &

H

raft_heartbeat_interval_secs

raft_rpc_timeout_ms

wal_ttl

Fig(E

30

500

14400

WiPA

Raft 2B El, 2. b,

Raft & iRENZ2dt2iHA (RPC) HBRIAYIEl, &

fii: =,

Raft WAL B9ERETiEl, Sfi: #D,
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disk Fi &

BT

data_path

minimum_reserved_bytes

rocksdb_batch_size
rocksdb_block_cache

disable_page_cache

engine_type

rocksdb_compression

rocksdb_compression_per_Llevel

enable_rocksdb_statistics

rocksdb_stats_Llevel

enable_rocksdb_prefix_filtering

enable_rocksdb_whole_key_filtering

rocksdb_filtering_prefix_Llength

enable_partitioned_index_filter

FuigE

data/storage

268435456

4096

false

rocksdb

Lz4

false

kExceptHistogramOrTimers

true

false

12

false

WiEA

BIEEHERE, 2TBREREGES () 9. —
RocksDB £zt R —ME&1Ro

SMEFHRENRRTERIVE, BT ZEN, 7
RS SHERIEE ALK, B F

HEBRENEFERND. B FT
BlockBasedTable FIBRIASREF A/ AL JKFT,

AWFFELE NebulaGraph ERIEIERANTIEF. FIA
B9 false , RRAIFREF page cache, H{EA true
BY, ZE1F NebulaGraph £/ page cache, IHEIUISE
FERHRETF (block cache) =idl,

TRHiE5 R,

[EBE L, RIEE: no. snappy . lz4. lzdhc .

zlib< bzip2. zstdo

ZEBRERE—BNEREEE, IFATABRREE
AEMIELEE L, 1B rocksdb_compression_per_level &
o

ARRBRREERRNERER . MERST
rocksdb_compression o {540

no:no: Lz4: Lz4:snappy:zstd:snappy o
WAIUFREENBRENERRE, FHli
no:no:lz4:lz4::zstd , LEBY L4, L6 BfER
rocksdb_compression BEHEIRE %,

=5 /B RocksDB MRSt iTo

RocksDB HY¥tiB4E T4k 5. RIiE(E:
kExceptHistogramOrTimers (ZEFITEIZR4IT, BHIHIRE
F59t) . kExceptTimers (BRITIHEIES&4EIt) <
kExceptDetailedTimers (UXEEPRE FBIFNESETELRATIEIZ
INYFRESITEIE) « KkExceptTimeForMutex UNEEFRE R
HEEZIMIFTBEZRITEUR) « kL (WEFRBSIT
i)

ZERBH prefix bloom filter, B ALURAEIER R
E, BRENREERE.

=& B whole key bloom filter,

B key B9 prefix KE, FII%E: 12 (9K ID+=
ID) . 16 (43F ID+s2 ID+TagID/Edge typelD) .
fii: FH,

IRE A true AT LIBRIE bloom T iE2E HSAMAEAN, B
BHEFLMHNTE (random-seek) BIERT, AR
FEARIRER M RE, #IRRCEXHPRIZEZSH, NEE
FIEFEARM.
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misc fiCE

&;ﬁtion

T&RAH snapshot 5 NebulaGraph IREBR AR, XEM snapshot 15 Raft FFLI2H leader LHIE=EE,

E=2u

query_concurrently

auto_remove_invalid_space

num_io_threads

num_max_connections

num_worker_threads
max_concurrent_subtasks

snapshot_part_rate_Llimit

snapshot_batch_size

rebuild_index_part_rate_Llimit

rebuild_index_batch_size

rocksdb options fit &

E=2u

rocksdb_db_options

rocksdb_column_fami ly_options

rocksdb_block_based_table_options

TigE BiEA
true EEABZEEEN, AREIURS2EN TN
88, BEAENTRREBENELE,
true TEHRAT DROP SPACE [5, RHfIBRIEEETE, ZBHILER
HEIBIFRIEEE BN E IR, HER true BY, |
BRI RR+E RE B == B N R FR B S0,
16 W4 1/0 Li2098kE, AT &R RPCIERMBEIKIML,
0 FREMEEIZNRATEMEREE, o RIVEBERS.
ML AR AEREE= nun_max_connections /
num_netio_threads o
32 Storage #J RPC fRSS I T1ELIZEE,
10 TaskManager FH & HITFESHRA ML
10485760 Raft leader [ Raft group FEERK R RS F 2 HURHIR
H, B F/M
1048576 Raft leader [ Raft group FEEK R EF FEHIER St
RENEIEE. B FT,
4194304 SER5|ETEH, Raftleader [ Raft group FEEMRR
SREIBURRRIIRE, S F1/f,
1048576 EREER5(1378%, Raft leader @ Raft group FEERRR
SRR SHAENRIES, 20 FT,
FigE BiEA
5! RocksDB database 3£,
{"write_buffer_size":"67108864", RocksDB column family i%
"max_write_buffer_number":"4", i,

"max_bytes_for_level_base":"268435456"}

{"block_size":"8192"}

RocksDB block based table
i A

rocksdb options EEERIETL/I {"<option_name>":"<option_value>"} , ZMEMARIGES () R
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6.1.4 Storage IRZSHLE

rocksdb_db_options #0 rocksdb_column_fami ly_options HIFRIEIIN T
* 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_s Llowdown_writes_trigger
LlevelO_stop_writes_trigger
target_file_size_base
target_file_size_multiplier
max_bytes_for_level_base
max_bytes_for_Llevel_multiplier
disable_auto_compactions

SHOFMARBFESI RocksDB BE75301,
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https://rocksdb.org/

memory tracker [il &

A% Memory Tracker BIiF4EE, 5EMN

BT

memory_tracker_Limit_ratio

memory_tracker_untracked_reserved_memory_mb

memory_tracker_detail_log

memory_tracker_detail_log_interval_ms

memory_purge_enab Led

memory_purge_interval_seconds

BRI A (M DEERZ R )

FRigE

0.8

false

60000

true

10

iR

EMERNRERN: (0, 11, 2. 3o

(0, 1] : FJARENEDLE, HETAREFE
Fi%f&6t, NebulaGraph & HEREM,
HEAR: TARE/(SRE - RERF).
AR WFRAMEBNER, FEIRIBEME
RINZBE. G0, A Graphd R &
50% BARTFERY, ZSHNERNEEN/NTF
0.50

2 ohASBIEMER (Dynamic Self
Adaptive) , Memory Tracker 2IRIERFAY
HINRTARNTE, shASAEARARNE.

AR MInAE AL ThEE, ATFESBEIER
TREMEI R SIIRMER AN EFERBER, 7
—LERRNEDENGR, ERREE OOM A
8o

3. X2 Memory Tracker, Memory
Tracker B RIERAEFFERIER, BMEEIR
&, WREFIHHIT.

RERFHAN, B MB.

REEHERBFANANFRIEAS. SER
true BY, REMEMAFREREE.

RFERER B SR ERBYIEIEE, B4 =7,
124 memory_tracker_detail_log /9 true BY, %
SHE.

EEEHABATREIEE. HERN true
B, SEMBEERF.

ATEEEREYEERR, i 7
memory_purge_enabled JJ true BY, ZBE4E
o

6.1.4 Storage ARZHLE

SHF
SHF

SHF

3 HF

XHF

EE N RHRMNEINRINEILN, HiEEl. BNS8EBATANSAESE, R1ERSAITSHERMNTTF, BEAET nax_edge_returned_per_vertex

N, SRBFERE, ZSHERTER, TATED space.

B

max_edge_returned_per_vertex

Kl BRI NTEANIBHY

BIME

2147483647

A3

BMAER, &REEEZDFD, SROLBER
REl, PREEXHPRIREZSH, WRERE

FRIAM.

BEXFFBITREY

R

F3zH¥

\Arning

— P E=EELD HHAL 300 MB BIRE.
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https://discuss.nebula-graph.com.cn/t/topic/13128
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MRBIBERKENEFEARE, WATLIZHIE storage BZEHI enable_partitioned_index_filter IXE I true , JHZ rocksdb_block_cache » BEHFEFET K
‘DB RocksDB F35|, 4RERIRERZ RN, It5h, HBIBOHENABEIEN, H7F7E OOM BIETHEE,

RIEE#: November 24,2023
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6.1.5 Linux NZALE

6.1.5 Linux NZHELE

EXNAB5 NebulaGraph #8x8 Linux RIZELE, HNBINAEHREE.

B

BT LA ulimit FHITHIRIESH], BRFIMEIBER(OT HFIRIERFHEEN. NRBERAEN, BEREXMH /etc/security/Limits.conf o ELEH
I
#<domain> <type> <item> <value>
* soft core unlimited
hard core unlimited

soft  nofile 130000
hard nofile 130000

e

FEEEBREENIMHNRIEEN.

SRR
B8 WA
domain . AIURAP AT BPAR (We k) , &R - RRFIERF.
type PEHIZEEL, BILUR soft Mhard o soft RRNARIREE (BRIAERE) , hard RISAFAILUSBMRAE, ATLER ulinit
LIRS soft , {BARBEEB hard o
iten PR, B0 core FREMZIOELMESIHFRIAN, nofile PREI— MR AT LT MR AN IR T E.
value TRREIE. ATUB— T, ZE unlimited RTEH RS,

AILIAT man Limits.conf EEEZEIER.

Pt

VM.SWAPPINESS

vm.swappiness EARZEIAAE (swap) MZEHRNEFEE DL, EEA, EH swap HATAEMREA, BiIGEERN 0, REELHBGEAERE. FEEEN
=, 0 RTAREARMEA swap.

VM.MIN_FREE_KBYTES

vm.min_free_kbytes A FI&E Linux AZRENR/NERTFFNH. NRAFZRNEFEB, BIKERAE. FINYEARTEFRN 128 GB, LU
vm.min_free_kbytes IREH 5 GB, IREX/)\, REHARKTEHIEEBIESYIENTE,

VM.MAX_MAP_COUNT

vn.max_map_count F3FFRHEISEMHATZEI VMA (BIMATEXE) $HhE., BIAMERN 65530 , WTFEASHRNBREFRIRELEH. WMRNBREFENNTHE
FEIAMRE, REASSHNE,

VM.DIRTY_*

wn.dirty_* B—RYITHAZHEIIBEENSHY. WFEREETS, BRUMRERE#HITEE (FHEMATLRMNE) , BIUEARARIME,
TRANSPARENT HUGE PAGE

ATHRRIER, AFXAXF THP (transparent huge page) o <9I :

root# echo never > /sys/kernel/mm/transparent_hugepage/enabled
root# echo never > /sys/kernel/mm/transparent_hugepage/defrag
root# swapoff -a && swapon -a
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6.1.5 Linux NZALE

NTHIERGEREZEERY, AILTEGRUBECES M /etc/rc. local FANINAEXRECE, HRLBIIIBEEIXHE THP,

k2%
NET.IPV4.TCP_SLOW_START AFTER_IDLE

net.ipv4.tcp_slow_start_after_idle BRINEN 1, RSHNE—ENEEHESTOB, BIRERN 0, TEEGATRSLRITS,
NET.CORE.SOMAXCONN

net. core.somaxconn A TRl socket MEITAVEREPATIEE. FNIAEN 128 . WTFEARBRRERNGR, BIKERTET 1024,

NET.IPV4A.TCP_MAX_SYN_BACKLOG

net.ipv4.tcp_max_syn_backlog FIFPRHIZLTF SYN_RECV (¥iE#E) IRSH TCP EZEHE, HIMEN 128, MTFERERLZEENHSR, BIGRENFRR
F 10246

NET.CORE.NETDEV_MAX_BACKLOG
net.core.netdev_max_backlog FI FPRHIPATIPEIER I E. BHIAMEN 1000 , BIGEER 10000 L E, BEEZHIKME.
NET.IPV4.TCP_KEEPALIVE_*

net.ipv4.tcp_keepalive_* B—RFIRSF TCP EZFENS . M T EANRZERAHIIGHNNARER, NIRTHRERZTEMFAF, BIEX
tep_keepalive_time #[ tcp_keepalive_intvl BY{Eo

NET.IPV4.TCP_WMEM/RMEM
TCP ERFRF/MRWEFBNER/N. &R BINTE, WFRER, BIOREN #55 (B) “EHREE (ns) o
SCHEDULER

F+F SSD 1&%, BIE scheduler IRE I noop T none , E&IZH /sys/block/DEV_NAME/queue/scheduler o

KERNEL.CORE_PATTERN

BIGEE R core , FEIE kernel.core_uses_pid BN 10

B S%

SYSCTL 4

* sysctl <conf_name>

ERYUASHE

* sysctl -w <conf_name>=<value>

IREHEEL S E, LAEN, EREMERE.

* sysctl -p [<file_path>]
MIEEEBEXHENME Linux RASER, ZAM Jetc/sysctl.conf INE,
PRLIMIT

% priinit AJ DUIRENANIG BEHIZZRIRIVRE], 456 sudo AJLUEEREESE, B30, prlinit --nofile=140000 --pid=$$ JAEE HFIHIERIFIFTH AR
EJT 140000 , ILEPERK, kA ${XZHF RedHat Tu B SRS,

RIGEH: November 24,2023
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6.2 HE&

BERMS DBA XA RARES, HRFHIMKE, DBA FFRKARALMRIEETTAEEMRR,

NebulaGraph BRIAfER IENETTRE, €M EHBAEES, FESETRET HTTP EOSHBBRAEELS, HERERH,

BITHEE®
BEITEEMERIAE R Jusr/local/nebula/logs/ o

Y1R7E NebulaGraph BT EFHFETESER, BEFRREFTHN, ERFETMIS. ERRSITUREER.

it & 1
* minloglevel : R/NAEEH, BIFRIERBFXMEINNBE. AlEEHN0 (INFO) « 1 (WARNING) « 2 (ERROR) . 3 (FATAL) . BT
REHEE R 0, EFFERIZREN 1, MRIREN 4, NebulaGraph F2iEREMMAE.

BEIFAES, EEK, BECREEM, aEER. 1. 2. 3,
Meta fRS5. Graph ARZ5#1 Storage FRSHIBERANTTUEZ BNEEEXHHEE, FKIARKEN /usr/local/nebula/etc/ o
BEEIZTHERS

ERMTH<LEELFIMEN gflags 2% (BEESSH)

$ curl <ws_ip>:<ws_port>/flags

24 B
ws_ip HTTP ARSSHEY IP #thiik, SILAERREXHHEE, MIMER 127.0.0.1,
ws_port

HTTP BRSEVIRO, BIUEREXHHESR. BIMESFIH 19559 (Meta) . 19669 (Graph) 19779 (Storage)
AN

© BE Meta RS HRIHIS/NBERF:

$curl 127.0.0.1:19559/f Lags | grep 'minloglevel'

- BE Storage BRS5 HRT8Y B EFAER T

$curl 127.0.0.1:19779/f lags | grep -w 'V

ERMT L EREITEERS!:
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https://github.com/google/glog
https://gflags.github.io/gflags/

$ curl -X PUT -H "Content-Type: application/json" -d '{"<key>":<value>[,"<key>":<value>]}' "<ws_ip>:<ws_port>/flags"

B BiEA

key FERMITITEERE, AREESN o

value BITASTES, TEEESR o

ws_ip HTTP ARSSHY IP ik, RIFERRE X HHESR, IAMEN 127.0.0.1,

ws_port HTTP BRSO, AIUAEREXHHREER. BIAMESD S/ 19559 (Meta) . 19669 (Graph) 19779 (Storage) o
NN

$ curl -X PUT -H "Content-Type: application/json" -d '{"minloglevel":0,"v":3}' "127.0.0.1:19779/flags" # storaged
$ curl -X PUT -H "Content-Type: application/json" -d '{"minloglevel":0,"v":3}' "127.0.0.1:19669/flags" # graphd
$ curl -X PUT -H "Content-Type: application/json" -d '{"minloglevel":0,"v":3}' "127.0.0.1:19559/flags" # metad

Y07 NebulaGraph BTIMEN TIZITHSHS, ERRSERMENEEXHFFIRENES, MRFEXAEN, BENR

RocksDB iz17 H &

RocksDB BYizfTHE@EETE /usr/local/nebula/data/storage/nebula/$id/data/L0G , EEFF $id AEFIS, ZAEERE A TIHL RocksDB &%,

Bl H &
BITASEXHIAENAERAES, EER o

6.2.1 Z2fTHE

RIEE#: November 24,2023
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7. M

7.1 #18) NebulaGraph ¥R
NebulaGraph S35 S M R E MRS IS, AN AREMIAR, Bl HTTP O,
7.1.1 IR HEbREE UL A

NebulaGraph &N EIEERE =M B4R, FEIAXRXAS () BRFF, BI%0 nun_queries.sum.600 o RERY NebulaGraph ARSS ZHE AR I5iTHE
it RE, IEIREMRIHERIN T

B3]l | e

TEARATR num_queries (B B R IEAT I A Mo

it sum BINGTITRI A5, HAIZHF SUM. AVG. RATE #1P 4%k (P75. P95. P99. P999) .
FiitEtia] 600 FERMMAITRYBTIEISERE, HATziF5F. 60 #b. 600 #0H1 3600 #), NRIRTRESF. RE1H

$h. BHE 10 HEFIRE 17\,
7.1.285F HTTP ¥ 0 & W5 FR
B

curl -6 "http://<host>:<port>/stats?stats=<metric_name_list> [&format=json]"

IR BieA

host BRS583H0 IP SENE, AIMEREBRABTERE R

port BRSSERHI HTTP 50, FIEREBRATERE R RIMERT, Meta FRSUHON 19559, Graph BRSSIHON
19669, Storage BRSimMA/ 19779,

metric_name_List WA, SMEEIERARXES () RH.

&format=json BLER L JSON H8FR[E],

e

1R NebulaGraph IRSEFEBERET, FEHNIT docker-compose ps S EEMETEIRRINBIIRO, AEETZIKOEI,

R TR
34 Graph fRSH, &I 10 DHBBERSE.

$ curl -G "http://192.168.8.40:19669/stats?stats=num_gqueries.sum.600"
num_queries.sum.600=400

EHRZ NS
& Meta fRSSH, il 1 DHEVOBTIIERME 10 2% P99 OB (1%RIEMOEK) BITITIER,

$ curl -G "http://192.168.8.40:19559/stats?stats=heartbeat_latency_us.avg.60,heartbeat_latency_us.p99.600"
heartbeat_latency_us.avg.60=281
heartbeat_latency_us.p99.600=985
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7.1.2 jEid HTTP 30 &= HehR

EWEEIEPRIF L ISON A5 z0R[E]
i Storage fRZH, il 10 DFFMENREE, HILISON BLREILER,

$curl -6 "http://192.168.8.40:19779/stats?stats=num_add_vertices.sum.600&format=json"

[{"value":1,"name":"num_add_vertices.sum.600"}]

BRSSP A R 8T
TEETWE N IR, SIRENZARS R EFE R EITET.

$curl -6 "http://192.168.8.40:19559/stats"
heartbeat_latency_us.avg.5=304
heartbeat_latency_us.avg.60=308
heartbeat_latency_us.avg.600=299
heartbeat_latency_us.avg.3600=285
heartbeat_latency_us.p75.5=652
heartbeat_latency_us.p75.60=669
heartbeat_latency_us.p75.600=651
heartbeat_latency_us.p75.3600=642
heartbeat_latency_us.p95.5=930
heartbeat_latency_us.p95.60=963
heartbeat_latency_us.p95.600=933
heartbeat_Llatency_us.p95.3600=929
heartbeat_latency_us.p99.5=986
heartbeat_latency_us.p99.60=1409
heartbeat_latency_us.p99.600=989
heartbeat_Llatency_us.p99.3600=986
num_heartbeats.rate.5=0
num_heartbeats.rate.60=0
num_heartbeats.rate.600=0
num_heartbeats.rate.3600=0
num_heartbeats. sum.5=2
num_heartbeats. sum.60=40
num_heartbeats. sum.600=394
num_heartbeats. sum.3600=2364

B2 (A P R A
Graph RS —RIIETETEEITET, NAREZENHIED ISR,

E = alEiR Reb@ S T E MITIERM 83, 190 curl -6 "http://192.168.8.40:19559/stats" , IREIZEERALL {space=space_name} L B EES
8] #R, %0 num_active_queries{space=basketballplayer}.sum.5=0 o

&ﬁtion

MEFBETESITIEIR, 57E Graph BRSHIBLE XTI enable_space_level metrics SEMIEIEENA true , BRAGH NebulaGraph . {EXEEBEHIFAS R
=0

= o
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7.1.3 W TEIR

Graph

o

num_active_queries

num_active_sessions

num_aggregate_executors

num_auth_failed_sessions_bad_username_password

num_auth_failed_sessions_out_of_max_al lowed

num_auth_fai led_sessions
num_indexscan_executors

num_ki Lled_queries
num_opened_sessions

num_queries
num_query_errors_Leader_changes
num_query_errors
num_reclaimed_expired_sessions
num_rpc_sent_to_metad_fai led
num_rpc_sent_to_metad
num_rpc_sent_to_storaged_fai led
num_rpc_sent_to_storaged
num_sentences

num_slow_queries
num_sort_executors
optimizer_latency_us
query_latency_us
slow_query_latency_us
num_queries_hit_memory_watermark

resp_part_completeness

WiEA

TERNEIE ORI T,
HEANX: HESEERFERITHREGRRERITEEE0HR.

SERBISIEH T

HEAR: HESEERERNRIEHREEHNRIER.
fIaNEinum_active_sessions.sum.5, & 5 #HERT 10 MRIEH, BHT 30
ABAZIBIREME -20 (10-30) &

B4 (Aggregate) BFHITHEL
ERFZEEHERSRIERMNSIERE,

[RI9#83d FLAG_OUT_OF _MAX_ALLOWED_CONNECTIONS B4k SHMIIEH R KMMI T =,
BRWIERMHRIERE,

K513 (IndexScan) BFHITAEL
WERIENEEHE,

RS HERILIMRIERE.

EWRE

REHIRMS B Leader TEHLREL,

TR

BRSS i EThEIRAE B SIE 8 E.

Graphd AR%5 &4 Metad B RPC iEREMAIE 2.
Graphd AR5 %4 Metad ARSSHI RPC iEREE,

Graphd fR&5 %44 Storaged ARZSEY RPC 15 RKMEVEE,

Graphd BR$5 %45 Storaged ARSSHY RPC 5 REE,

Graphd RRSS#ZUHIIE@EL
1BEIREL

HE (Sort) EFHITAYEL

AL 2R ER TR BT 18],

TIERAYE,

18 EiERAT AL

R RTEROILIEDMN SR,

BRI E M., FHRETE Graph BEEE I E accept_partial_success J true o

- 388/723 -

7.1.3 LR bR A

PRIEH,

2023 Vesoft Inc.



commit_log_latency_us
commit_snapshot_latency_us
heartbeat_latency_us
num_heartbeats
num_raft_votes
transfer_Lleader_latency_us
num_agent_heartbeats
agent_heartbeat_latency_us
replicate_log_latency_us
num_send_snapshot
append_log_latency_us
append_wal_latency_us
num_grant_votes

num_start_elect

BiEA

Raft YA Commit BEAIFEIRBYE],
Raft 1 Commit IREZHIGEIR AT,
DBKIERAYE],

DR

Raft il IR IR EL

Raft 1 #%# Leader BIFEIRAYE],
AgentHBProcessor D\BEREK o
AgentHBProcessor ZEIRET ],

Raft Ef| AEEAZS KT RAVIER,
Raft &% RIBZE H 75 s 89N

Raft EfIB RN T REBER,

Raft G NE % WAL BIRER,

Raft & RAEMT AR

Raft 2R RETRER,
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7.1.3 HiEEIR

Storage
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28

add_edges_latency_us
add_vertices_latency_us
commit_Llog_latency_us
commit_snapshot_latency_us
delete_edges_latency_us
delete_vertices_latency_us
get_neighbors_Llatency_us
get_dst_by_src_latency_us
num_get_prop
num_get_neighbors_errors
num_get_dst_by_src_errors
get_prop_latency_us
num_edges_deleted
num_edges_inserted
num_raft_votes
num_rpc_sent_to_metad_failed
num_rpc_sent_to_metad
num_tags_de leted
num_vertices_deleted
num_vertices_inserted
transfer_leader_latency_us
Lookup_Llatency_us
num_Lookup_errors
num_scan_vertex
num_scan_vertex_errors
update_edge_latency_us
num_update_vertex
num_update_vertex_errors
kv_get_latency_us
kv_put_Llatency_us
kv_remove_latency_us
num_kv_get_errors
num_kv_get
num_kv_put_errors

num_kv_put

BB

ARINIAAYEER BY i8],

NI R AR BY ]

Raft #1H Commit B EAIFERELE,
Raft t1YH Commit 1REGHIFEIR AT ],
TBRIDAVRER B i),

AR s AYRER B i

EINPEERETE,

B HEIA mIRENAR R AV IEIR Y 8],
GetPropProcessor HUATHY R E
GetNeighborsProcessor f{TH 5 HIRER
GetDstBySrcProcessor #11TH FEHIR
GetPropProcessor H1iTHIFEIR AT 8],
pll3E vk 6=

BARILEE,

Raft thiX AR E

Storaged AR$5 &% Metad ARZSHI RPC IERKRIMAIE &,

Storaged AR%5 % 44 Metad ARS3HY RPC iERE &=,

HipREY Tag $12.

fIBREY 2k E,

BRI EHE,

Raft X% Leader FIFEIRET{E],
LookupProcessor H{THIIEIR B 8],
LookupProcessor H{TBY i FE AR ER
ScanVertexProcessor HUITHIREL
ScanVertexProcessor 178 H $5H R o
UpdateEdgeProcessor H{THIZEIRAT &l
UpdateVertexProcessor HL1THIR K,
UpdateVertexProcessor H178S H $EHIRE
Getprocessor FYFERBY(a],

PutProcessor FFEREY al,
RemoveProcessor BY3ERBY(a],
GetProcessor HATH R E
GetProcessor 1T 7%,

PutProcessor AT H R ¥

PutProcessor fiiT/x %K,
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B
num_kv_remove_errors
num_kv_remove
forward_tranx_latency_us
scan_edge_latency_us
num_scan_edge_errors
num_scan_edge
scan_vertex_Llatency_us
num_add_edges
num_add_edges_errors
num_add_vertices
num_start_elect
num_add_vertices_errors
num_delete_vertices_errors
append_Llog_latency_us
num_grant_votes
replicate_log_Llatency_us
num_delete_tags
num_delete_tags_errors
num_de lete_edges
num_delete_edges_errors
num_send_snapshot
update_vertex_Llatency_us
append_wal_latency_us
num_update_edge
delete_tags_latency_us
num_update_edge_errors
num_get_neighbors
num_get_dst_by_src
num_get_prop_errors
num_delete_vertices
num_Lookup

num_sync_data
num_sync_data_errors

sync_data_latency_us

BiEA

RemoveProcessor H1TH #x .
RemoveProcessor TR,
IR BT 8.

ScanEdgeProcessor HATHYIERBY(a],
ScanEdgeProcessor HATES tH $E AR ER
ScanEdgeProcessor HL1THIX 3
ScanVertexProcessor HTHYIERBY al,
ARINIBHTREL

RNNIABY AR E,

AR RAREL

Raft K& EAREL

AN R B H R AR E

FRIRR s B H SR AR EL

Raft B ER RN RAER,

Raft $ SRLAEMT RAURER,

Raft 2B ERIAZHT SHER,
MR Tag B9REL,

B Tag BY tHEEATREL

BillESul: pES S

PRI A HER AR EL

RIXREBRIREL,
UpdateVertexProcessor $i1THIZEIRATE],
Raft 5 A\& 5 WAL HIIER,
UpdateEdgeProcessor fUITHIREK,
B Tag AIZERBYIE,
UpdateEdgeProcessor H1T8T 589K
GetNeighborsProcessor IITHIREK,
GetDstBySrcProcessor #1789 X %
GetPropProcessor TS tH $8HREK
FIBS S= ER E

LookupProcessor HLiTHIR £,
Storage [E#F Drainer #3EHIRE,
Storage [E]# Drainer ##BH AR ER,

Storage A4 Drainer #iBHIFEIRET &),
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P22 A ) B P

7.1.3 LR bR A

e

E=ERs| BIEET RS RN, RASETRNMAZIT AN, MMAEITT 200,

BR#AeEinzl,

28

num_active_queries

num_queries

num_sentences
optimizer_Llatency_us
query_latency_us

num_s Low_queries
num_query_errors
num_query_errors_Lleader_changes
num_ki Lled_queries
num_aggregate_executors
num_sort_executors
num_indexscan_executors
num_auth_failed_sessions_bad_username_password
num_auth_fai led_sessions
num_opened_sessions
num_queries_hit_memory_watermark
num_reclaimed_expired_sessions
num_rpc_sent_to_metad_failed
num_rpc_sent_to_metad
num_rpc_sent_to_storaged_fai led
num_rpc_sent_to_storaged

slow_query_latency_us

BiEA

HREERITHE TG

BRI

Graphd RS #ZEKANE D

AL 2N ERFEAR BT 18]

EIHERETIE,

1BEWRE,

EIREETRE.

HEHHEIRT SR Leader BRI,
WEIENERHE,

RE (Aggregate) BFHITAYEL

HF (Sort) EFHITATEL

5|13 (IndexScan) EFHITAIEL
ERFZEEHERSRIERMNSIERE,
BRBIERMHIERE,

BRSSIHER T IRIEE.
REINFRULRETNSRE,

BRSS i E ShEIR AT B IE 8 8.
Graphd fR$ % 44 Metad B9 RPC iEREK BT 2,

Graphd BRE5 %44 Metad BRSSHY RPC & K2,

Graphd fRZ54 % Storaged ARZSHY RPC &SRR AIELE.

Graphd BRZ5 %44 Storaged ARSSHY RPC iEREE,

1EEINFERATE,

RIGEH: November 24,2023
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7.2 RocksDB #iit%idE

7.2 RocksDB Ziit iz

NebulaGraph 1 RocksDB {EAKETFE, AXNMBINAEENER NebulaGraph BY RocksDB 4iitE o
7.2.1 J5H RocksDB

RocksDB ZtitIRERRIAXH], /REh RocksDB 4titThae, RFE:

1. {8 nebula-storaged.conf SR --enable_rocksdb_statistics B true o EREEIANHE R /use/local/nebula/etc o
2. ERRSEEBEEN.

7.2.2 #B{ RocksDB %iit{= 4

Ei ANy
BRI LUEREMHEIRS PHIRE HTTP BRS REU FRENAIHES,
- FEZRIHER.

- EEFBENER.

B #5RE] JSON AR

7.2.3 R4l

fERALIT < IRENFIE RocksDB FitHE R

S
curl -L "http://${storage_ip}:${port}/rocksdb_stats"

f5Ign:

curl -L "http://172.28.2.1:19779/rocksdb_stats"

rocksdb.blobdb.blob. file.bytes.read=0
rocksdb.blobdb.blob. file.bytes.written=0
rocksdb.blobdb.blob. file.bytes.synced=0

fER LT a2 IREXEB S RocksDB AitE 8.
curl -L "http://${storage_ip}:${port}/rocksdb_stats?stats=${stats_name}"
Blan{ER LA R IBAFREX rocksdb.bytes.read F rocksdb.block.cache.add B Bo

curl -L "http://172.28.2.1:19779/rocksdb_stats?stats=rocksdb.bytes.read,rocksdb.block.cache.add"

rocksdb.block.cache.add=14
rocksdb.bytes.read=1632

fEFALIT L IRENER S JSON #3UHY RocksDB it 8

curl -L "http://${storage_ip}:${port}/rocksdb_stats?stats=${stats_name}&format=json"

BIan{ERE LA R IBAFREY rocksdb.bytes.read &1 rocksdb.block.cache.add FI4E1HE B FHiR[E] JSON IR T EIRE,

curl -L "http://172.28.2.1:19779/rocksdb_stats?stats=rocksdb.bytes.read,rocksdb.block.cache.add&format=json"

[
{
"rocksdb.block.cache.add": 1
|3
{
"rocksdb.bytes.read": 160
}
]

RIEEH: November 24,2023
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8. MuEu

8. HEH &

8.1 JUEAZAY

8.1.1 B4k
SO TRAEEMNEISERF, MMSEIsEES,
HEFim&EEE) NebulaGraph BY, NebulaGraph £8I2—1M&iE, SIEPFEEENESHER, MRABRTSHREIE, MEBIEMRN I RAIA
Fo

7R3 5 Ay 5k
I FHIIERIEERSSBAMFEAF B, B, AP =R NebulaGraph B, 1T HHI8E,

& FAA 5 R

1. YR4BECE S nebula-graphd.conf (ZRIABR A Jusr/local/nebula/etc/ ) , RBEINTEE:

+ --enable_authorize : REBRASMEIE, TIEE: true. falseo

e

- BANERT, BMRIEEERXFN, AR AILUER root AP ZFEEZEEES NebulaGraph .
- FESHIIERE, ZRIAN God BEIKS A root , ZHEH nebula ., ABIFIHEESN o

+ --failed_login_attempts : AN, BEFIRMIZSE. B Graph BRAFESHNBIRZERAE, BZRHeT, KPSEHE. NREZ1
Graph Tim, RFHUREN Ta%k © "o
+ --password_lock_time_in_secs : B, FEFHFMZEH. LRANEIEEBLG, WREBIENEE, 26 7.

2. &2 NebulaGraph RS,

RIEE#H: November 24,2023
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8.1.2 HaH

8.12 &
R EIERE NebulaGraph I5EEH AR SHERAVAARED Y, XN BRFEENEXIEX.

Eay=! &, BRRECHAECIZENAF 78R NebulaGraph, MEEEER LH#ITHIRFRENRTZHEFHER o

e

- BUAERT, BHRIETEER XA, AP RILUMER root AR RFMERESERE] NebulaGraph .
- EHRIRE, MNEIBREEENERTEEN.

B ( CREATE USER )
4T CREATE USER IBEI AT LABIEHFHY NebulaGraph B, Ha1{X God AR (B root ) BEMEIIT CREATE USER 1BH,
- Bk
CREATE USER [IF NOT EXISTS] <user_name> [WITH PASSWORD '<password>'];

+ IF NOT EXISTS : MMFCIRMNAR BRESEE, REAEFEN, 728I@MAF.

* user_name : fFRIEMNAR B, KEREZN 16 MNFfo

+ password : AP BXMNMEE, RABBATFERSE (1) . KERZHN241MFER,

. Al

nebula> CREATE USER userl WITH PASSWORD 'nebula’;
nebula> SHOW USERS;

| "root"
| "userl" |

AL P ( GRANT ROLE )

1T GRANT ROLE BRI LIRS EEEEINABE A BNRIZ T AR, HaiX God AEAFH Admin AEAFBETIIT GRANT ROLE iB4). AEPRATI
B, BEEL o

< EE

GRANT ROLE <role_type> ON <space_name> TO <user_name>;

-

nebula> GRANT ROLE USER ON basketballplayer TO userl;

-396/723 - 2023 Vesoft Inc.



8.1.2 HaH

HEH A AR ( REVOKE ROLE )
1T REVOKE ROLE IBA)A] LUAISE A P OIS EBEIZ BIMAN B A BINIE, HBiX God A&AFF Admin A B EETSHIT REVOKE ROLE IB46), AERATN

Be, E5R °
- iBE

REVOKE ROLE <role_type> ON <space_name> FROM <user_name>;

- Tl

nebula> REVOKE ROLE USER ON basketballplayer FROM userl

BEEH R ( DESCRIBE USER )

e

$H47 DESCRIBE USER EBAIA] U EFIEE AP NAENIRES.

- BE

DESCRIBE USER <user_name>;
DESC USER <user_name>;

+ wfl

nebula> DESCRIBE USER userl;

R e +

| role | space |

I — e e +
"ADMIN" | "basketballplayer"

R e +

BEEREZ A FRBR ( SHOW ROLES )
AT sHow ROLES IBAIAUBEEIEEZENMIFAER, (B root LN FAXM A ENIRAES.

< B

SHOW ROLES IN <space_name>;

- Tl

nebula> SHOW ROLES IN basketballplayer
I —— P —— +

| Account | Role Type |

R e ettt +

| "userl" | "ADMIN"

BB P2 ( CHANGE PASSWORD )

AT CHANGE PASSWORD BRI A] LUMER A P 1D, (S BB IREIRZE R EL,

- BE

CHANGE PASSWORD <user_name> FROM '<old_password>' TO '<new_password>";

+ wfl

nebula> CHANGE PASSWORD userl FROM 'nebula' TO 'nebulal23';
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8.1.2 HaH

&R F P 25HS  ( ALTER USER )
AT ALTER USER IBEIRT MBS, BEEAREREIAZE,. Haif God BEAF (BN root AF) BEFEHIT ALTER USER B4,
- BE

ALTER USER <user_name> WITH PASSWORD '<password>';

« wfl

nebula> ALTER USER user2 WITH PASSWORD 'change_password';
nebula> SHOW USERS;

| "root"
| "user1" |
| "user2" |

IR 7 ( DROP USER )
47 DROP USER IBEIA] LAMMBREE o HA1Y God A FAEISHTT DROP USER B4,

e

MERAR T =EobrFZAF HE=iE, MENRNESFHSIERER.

< BE

DROP USER [IF EXISTS] <user_name>;

+ wfl

nebula> DROP USER userl;

BEFEH %7 (SHOW USERS )
AT SHow USERS IBEIRTIUEEAFYIR. HalX God BB EEWAIT SHow USERS iE4Al,

< IEE
SHOW USERS;

-
nebula> SHOW USERS;
C S —— Droooocoocoooocooca +
| Account | IP Whitelist |
fpommmmmms fommmmccsemmmmccss +
| "root" | " |
| "user1® | "
| "user2" | "192.168.10.10" |
fpommmmmms fommmmccsemmmmccss +

RIGEH: November 24,2023
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8.1.3 WEA TR

8.1.3 WE M TR
FriBfEG, Me—BEXURNES. BPTUEAGSmREA s MTISEEL IRl
MEMAE

NebulaGraph RET ZH# A, WA
+ God
- MRRESNRAE, HEFERENNIR. HEMUF Linux 8 root F1 Windows HHBY administrator o

- Meta BRSS#IIA1KEY, SBENEIE God AEFAF root , ZHFH nebulao

&Dtion

TEMAHERS root BFEERD, RIERERL.

* 1E nebula-graphd.conf XfFH (BRIAB R /usr/local/nebula/etc/) , 2 --enable_authorize 73 true AY:
s —PMEEREE 1 God AEAF, ZAFIUEEEHNMEERTEL
© REIFFEIN God A, ReEFEARIA God BERF root .

+ Admin
- MR EZEEE Schema 1 data AU SR,

- ATLUESRAMIE = EE A H A P

&;ﬁtion

REERIUET ADMIN RN B ELEMAF,

- DBA
- WANPRAME=IERE Schema 7 data 9IRS IR,
© TER RN E =R A E AR

+ User
- PRI EZ(EEE Schema B RiFEFR,
- IR E=EEE data BIEER.

+ Guest

- WIPRARIEZS 84878 Schema 1 data B R4V R,

e

- AXFETEEAR, REEARANRERE,
- —PRAPE-TETERRERE - AENR. BNAFRESR o
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8.1.3 NEMENR

F AR
ZRENHITRIRINT.

PR God Admin DBA User Guest HEXIE

Read space Y Y Y Y Y USE «

Read schema Y Y Y Y Y DESCRIE
EDGE IN

Write schema Y Y Y CREATE
DELETE
DROP T/

Write user Y CREATE

Write role Y Y GRANT «

Read data Y Y Y Y Y G0 S
ORDER E
LINIT «

Write data Y Y Y Y INSERT
DELETE

Show Y Y Y Y Y SHOW «

operations

Job Y Y Y Y SUBMIT
STOP JC
INGEST

Write space Y CREATE
BALANCE

&;ﬁtion

Show operations J4FFIZIE, RREBINIRANIT. FHI90 sHow SPACES , BNABEAIUMIT, ERRASREIESNRANETE, RE God BB
FAFT SHOW USERS F SHOW SNAPSHOTS 1B,

RIEEH: November 24,2023
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8.2 SSL N

8.2 SSL jn#

NebulaGraph Z#E&Fim. Graph fRSS. Meta ARS3#0 Storage AR5 2 E1#4T SSL M4, AXNAINAMIRE SSL NZE,

8.2.1 I EEHEI

FHE SSLMMESR M maE.

8.2.2 ZHNH

B FINME BiEA

cert_path - PEM IEBHIER R,

key_path - BERIEPHERZ,

password_path - ER AT B,

ca_path - ZEME CATEB AR R,

enable_ssl false EEFRE SSLm&,

enable_graph_ssl false B ENE Graph BRS _EFF B SSL Ii%,

enable_meta_ssl false BEIXIE Meta ARS5 EFF/E SSL %,
8.2.3 IE P

ATER SSLINZE, #7E SSLIEP. NebulaGraph Sz 1R :

- BERIEBRER
FETHESRIEH. TERIBMBRE, EXNMAIREXERILE cert_path . key_path Fl password_path o

« CABRIIPELR
FEEINENIM (Certificate Authority) BRIEERIER. BERIEMZERE, EXNMVEESXHFMIZE cert_path . key_path F ca_path o

8.2.4 NG
NebulaGraph 3§ = MNZ kM. MBTREOAFHEZFESN o

« WEFE. Graph BRS5. Meta fRS5H0 Storage ARSS Z BB R MR INE

FEE{ED] nebula-graphd.conf . nebula-metad.conf FI nebula-storaged.conf BEREI Y, I&E enable ssl = true,

-+ WEF IR Graph ARSS Z BIF R IR

BERTEELEER—MIBNR, NHIMFR Graph RS IR0, EAHEMARSAILUESNEMERE, THEMNE. FEELL nebula-graphd. conf BR
BN, 1&E enable_graph_ssl = true o

- XEEED Meta ARSSAEREVEHIIBEIIE.

EATF A meta [REEFHBERBNER. FEMEH nebula-graphd.conf « nebula-metad.conf 1 nebula-storaged.conf ECE X, 1&E enable_meta_ssl =
true o
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https://github.com/vesoft-inc/nebula/blob/a67d166b284cae1b534bf8d19c936ee38bf12e29/docs/rfcs/0001-ssl-transportation.md#usage-explanation

8.2.5 M=

8.2.5 fi 5 =X

1 W MEREA I SRR
2. FEN MR E X A REINE B EM RIREE.,
BINERBEERIESR, HWEF iR, Graph fR35. Meta fRS5H0 Storage AR5 Z BIVEURRHHITINE . FEN=MCEXHEH#HITINTIRE:

--cert_path=xxxxxx
--key_path=xxxxx
--password_path=xxxxxx
--enable_ssl=true

3. BEFPIRREREEREFHRMZEEN CA. THIRIBIESR 0

RIGEH: November 24,2023
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https://github.com/vesoft-inc/nebula/blob/release-3.6/tests/nebula-test-run.py

9. & 5L

9.1 NebulaGraph BR (¥ [X ki)

9.1.1 ff4+& Backup&Restore

Backup&Restore ({&i#f BR) 2—H@®<1THE (CL) TH, AILEEEIEM% NebulaGraph MEIZ R, W& BT EH XIS IR,

TRE
- —RIRERHMIME LR,
© IEETUTEOXHRELE:
- ASHUEEER (SSD 3 HDD) , BIURIEMAIFIEMER.
- RATSHIRREFRE (Amazon S3) =EFE(ERSEO, FW: FERTRFME (Alibaba Cloud 0SS) . MinlO. Ceph RGW &,
- TEHEMFHIREEA NebulaGraph &2,
(SRBMETHEE) ZIFEIMIEEETEEE.

PR

+ NebulaGraph fRASFEZE S v3.x0

- BRSNS, TXIFEEEH.

- Listener INA &Y, BeXR5IBARZHFED,

- MREHEEIEMEE, EONXEERREETENTRSBOAMBRER, WA UERMIER NFS XERS, UEFSOIIRTRIIRREN
k.

- BENETRIREEMERIRER, TREMERIME, HESHM Storage TNHER IP F—H. FRIEEETENEEREFTFERFAEETIE,

- BIEEMEREP, FAEEZEFHN DDL M DML IBORMEE, BINENEIVSRIERHATIRE, FIINER2SE5 =

- BB E HAIaE —EREERS S E L.

« REFEDBIEM NebulaGraph E£EEH{EH BR.

A BR

AILURIRINT SRR BR:

g—ﬁ
;:3}':

(349 347%)

BRIEE#: November 24,2023
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https://www.bilibili.com/video/av851858570

9.1.2 %% BR

9.1.2 %% BR
BN BENBEE R T BR Rk,
gz L

{5/ BR TE&R{BFIME NebulaGraph BY, FER% NebulaGraph Agent RS, Agent REEFEANBH—FiF#HIE, ATEE NebulaGraph
BREF L5, FTHEMX M. BR TEM Agent FHHFMNREAIN T,

AR FEA
NebulaGraph BR #tXhR Agent
3.5.x 3.5.0 3.4.0. 0.2.0
3.3.0~3.4.x 3.3.0 3.4.0. 0.2.0
3.0.x~3.2.x 0.6.1 0.1.0~0.2.0
ZF BR

{5 i Rt ISR

1. T#H BR.
wget https://github.com/vesoft-inc/nebula-br/releases/download/v3.5.0/br-3.5.0- Linux-amd64
2 B RIS br o
sudo mv br-3.5.0-Linux-amd64 br
3. 5%F BRHATIUR
sudo chmod +x br
4. 3117 . /br version & BR k7,

[nebula-br]$ ./br version
Nebula Backup And Restore Utility Tool,V-3.5.0

o R¥E Go 1.14.X HEFhRA
. 2%t make,

1. 52F% nebula-br EEEN 28,

gitclone https://github.com/vesoft-inc/nebula-br.git

2. 3N br BRo

cd nebula-br
3. 4% BR,

make

FPEIATESRATHIN bin/br version , WNRREILATAZR, MIAJRwFEKL.
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https://github.com/golang/go

9.1.2 %% BR

[nebula-br]$ bin/br version
Nebu laGraph Backup And Restore Uti Lity Tool,V-3.5.0

74 Agent
NebulaGraph Agent A Z# &I X FESMBMNREB RSP, @I RPC 1 BR TREIRHARS.
AR, HITUTRIE:
1. T& Agento
wget https://gi thub. con/vesoft-inc/nebula-agent/re Leases/download/v3.6.1/agent-3.6.1-Linux-ande4

2. 182 Agent IR HFRJT agent o

sudo mv agent-3.6.1-Llinux-amd64 agent

3. %% Agent AT HATABR,

sudo chmod +x agent

4. JITUA T a2 REh Agento

e

JBE0 Agent 7, MRELRBNEETH Meta IR, FH B Agent B3 NebulaGraph fR$S B R &% B RIVES R,

sudo nohup ./agent --agent="<agent_node_ip>:8888" --meta="<metad_node_ip>:9559" > nebula_agent.log 2>&1 &

--agent . Agent FREH238Y IP stk A5 R)% .

--meta : EEB¥H{E— Meta ARSSFRTENIERAY IP stbEFNIAIEIR O,

--ratelimit © AIGEIR, FRHIXH EEFTHEGRE, BHIEHERSHSHEMRS TAIH. B Bytes.
fign:

sudo nohup ./agent --agent="192.168.8.129:8888" --meta="192.168.8.129:9559" --ratelimit=1048576 > nebula_agent.log 2>&1 &

&Tjtion

--agent ECERY IP it FRE 1 Meta # Storage ARSZ AR TUARIF—2, BIERGEAESE IP ik, BN Agent TR T,

5. EREIRSHEE Agent BUBITIRE,

nebula> SHOW HOSTS AGENT;

{fecccoosooccocooso dhoccoeo A — A S S S +
| Host | Port | Status | Role | Git Info Sha | Version

R e LT S S et S et e T Fommm e +
| "192.168.8.129" | 8888 | "ONLINE" | "AGENT" | "96646b8" | |
{fecccoosooccocooso dhoccoeo A — A S S S +

LR
7% E_LIST_CLUSTER_NO_AGENT_FAILURE

WRIRVELFZHIB I E_LIST_CLUSTER_NO_AGENT_FAILURE $5i%, AJREEMT Agent IRE&E BEIEE Agent IRSZ&EBEHIEME Meta BRS. B FLHIT SHow
HOSTS AGENT EEEEE EFFE T MM Agent IRSBAVIRE, LRDIRSERI oFFLINE B FRTEM Agent 5k, AREHMERBTH Agent RS SHHY --neta
BHESE.

BR/E%E#: November 24,2023
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9.1.3 fffl BR &1{n%dE

9.1.3{%/ BR &1 EdE

BRThREE BR TR, AIUEHNBIMEZEINEE, AXNRNAER BR &HEHIE.

i
HEERFHHNE NN LETT Agento

« 33k NebulaGraph BRSS IETE5E1TH,

© NREAMRFED MG, FEE Meta fRS3]. Storage ARS52:F1 BR 12 LEIREMBREERNENER, HICREWERE, ANFERILEKS
WiZBREENR.

\ﬁrning

EEFIFER, BITEINBFE NFS (Network File System) 7TZf#I&&EIEHE] Meta BRS588. Storage ARZ523#0 BR M35 Lt TAME D, HEFER

Alibaba Cloud OSS. Amazon S3 #{TiZte& {3, SNYFERI I MELIEN, SAFHEXLEENNEBHIEEER, FSEEIETRMN
RERH, ELER, BER o
BB IR

£ BRTEMRERET (RFEZEMNBIARER /bin/br) BITUTRSHBENEHHITEES MR

e

HBREN X FIREET.

$./br backup full --meta <ip_address> --storage <storage_path>

f5Ign:

+ BT T a3 meta FRSZAVHIIEST 192.168.8.129:9559 FIEENEEEIFH T ERINIRIE, HERMSUHFREEIZAHIAY /home/nebula/backup/ B&1E T

‘&btion

WRE S metad Hitit, BJUERAEREE—

&Tjtion

FNERMET, BIAREMD leader metad BIEIE, FILHEZ N metad T abY, FEFHEEMDEN leader metad B R (B&1RA <storage_path>/
meta ) FEMFHEEEAM follower meatd T AN B Ro

$ ./br backup full --meta "192.168.8.129:9559" --storage "local:///home/nebula/backup/"
« BITUU TS 3 meta ARSSAIRENEDT 192.168.8.129:9559 EEPMERBEHITLBEMIRME, HIEEMNXHREFIRD 3 NN RFMEIRS br-test 1@

FBY backup Ho

$./br backup full --meta "192.168.8.129:9559" --s3.endpoint "http://192.168.8.129:9000" - -storage="s3://br-test/backup/" --s3.access_key=minioadmin --s3.secret_key=minioadmin --s3.region=default

-406/723 - 2023 Vesoft Inc.



U5t e S REX S,

‘F#

BMXMHERG, FJUUER BR &N XAHEIEREE] NebulaGraph H1. BFi(E, EHEN

2

-h, --help
--debug
--log
--meta

--spaces

--storage

--s3.access_key

-s3.endpoint

-s3.region

--s3.secret_key

»

HiEzeE

string
string

stringArray

string

string
string
string

string

i

i T |

iy

BRINE

e o o o

9.1.3 fffl BR &1{n%dE

iR

EEH.
EEELHEER.
BEREZ.

meta ARSSEMAANIZO S,

(RIETHEE) EEBEEMHNETREZF, REEKEMHAN
BEE=E, AEELZMES(E], FiAA --spaces nba_01 --
spaces nba_02

BR &0EUBEMEMNE, VA <Schema>://<PATH>
Schema: B[EERN local M s3, EFESIBY, FEEE
s3.access_key « s3.endpoint . s3.region # s3.secret_key o

PATH: 7ZEUERIEREZ,

AFIRRARF.

S3 }HMRSBIIAAEEE R URL, $87E http 3¢ https,
IR OFTEIEME.

AFPBTIESEZFHHRMNARMIIERFIRNER, &
TURE

RIGEH: November 24,2023
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9.1.4 /] BR &£

9.1.4 {8/ BRWKELIE

WNSR(EA BR &173 T NebulaGraph B9#4#E, AILUBI &N XEHITHRIEME., XA &) XA RE iR

&;ﬁtion

MERTHING, BinER EEANMIESRNER, ARBRATHXEPIE. BIURAIEMD BInskEst LavE,

&\Tjtion

HIEIRE REBLHT.

g AR
HIEEHPHNE NN LETT Agento
- FINE BN BREFERIFMESIEN NebulaGraph &8,
- BEASBRVRINA—E, BVREFNBNEENIVNSE—H, B INBEXHREEDH—Ko.
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9.1.4 /] BR &£

BIESR

£ BRTEMRERET (RFLEMNBIARER /bin/br) , TR TERE
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9.1.4 /] BR &£

L BFRAIERU TSI HNEENES:

§ . /br show --storage <storage_path>

g0, ATLUERTa<LFIHIEDSH /home/nebula/backup BRRAMIEMHDEIER.

$ . /br show --storage "local:///home/nebula/backup”

e rooooooooooooosoooooo e S roccoocosooooo S +
| NAME | CREATETIME | SPACES | FULL BACKUP | ALL SPACES |

ettt T T Fo e e ettt ettt S ettt +
| BACKUP_2022_02_10_07_40_41|2022-02-10 07:40:41 | basketballplayer [true  |true |

| BACKUP_2022_02_11_08_26_43 | 2022-02-11 08:26:47 | basketbal lplayer,foesa|true  [true |

oo Fomm oo s TR LT R +

HEAUTRLTIHTERS s3 VIR RIFMEIRSS br-test #8 T backup FEIEMHIIES.

§ ./br show --s3.endpoint "http://192.168.8.129:9000" --storage="s3://br-test/backup/" --s3.access_key=minioadmin --s3.secret_key=minioadmin --s3.region=default

U5 e SHMER S,

£ HiEK EENE EINE WiEA

-h,-help - B 7z EEE.

--debug - & x EEEZAEER.

--log string = "br.log" BHERRZ,

--storage string = % BR & ¥UEFMHEAIE, /9. <Schema>://<PATH>
Schema: FJEER local 1 s3. EHF 3B, FEEHE
s3.access_key « s3.endpoint . s3.regionF s3.secret_key o
PATH: 7FfEIERIEEZ,

--s3.access_key string = % BFRRAR,

--s3.endpoint string = x S3 MHMRSZSEYIAIRNEFZ BT URL, 38 http X https.

--s3.region string = ¥ AR OFTTEMIRAIE,

--s3.secret_key string = x BFRATMEEZFRABMARDIEEZFHRNER, &

TURE
2. AR AILMER A T an < RE $E |

$ ./br restore full --meta <ip_address> --storage <storage_path> --name <backup_name>

flan, BILAERLLT <, $§4sit /home/nebula/backup/ BRIZFHREVEIEIMRE /9 meta #hiik)g 192.168.8.129:9559 FEEFH

HEFAUTHS, BES s3 MU RFMEIRS br-test HTAY backup B9, EZ meta BRSSAIMINES 192.168.8.129:9559 FIEEEEH,

$./br restore full --meta "192.168.8.129:9559" --s3.endpoint "http://192.168.8.129:9000" - -storage="s3://br-test/backup/" --s3.access_key=minioadmin --s3.secret_key=minioadmin --s3.region="default" --

WRREIITER, RrHIEEEMERNII.

Restore succeed.

&Jtion

WRAPFERNIPMENER TR, EMREREEFEMEA add host FFTEEFHFARI Storage £l
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UT5 e SRR S,

2
-h,-help
--debug
--log
--meta
--name

--storage

--s3.access_key
--s3.endpoint
--s3.region

--s3.secret_key

3. MIRFEEHDHEIAIUEAER, BPAIUERUT

Y IRBE D X o

$ ./br cleanup --meta <ip_address>

U5 e SHER S,

B8
-h,-help
--debug
--log
--meta
--nane

--storage

--s3.access_key
--s3.endpoint
--s3.region

--s3.secret_key

HhyERn

string
string
string

string

string
string
string

string

--storage <storage_path>

HhiERm

string
string
string

string

string
string
string

string

O ANZE
Y /A

7|

7|

iz

il

i

]

7|

7|

=
[=]

--name <backup_name>

[N VR 17 B 17

falil

i

iz

BRI X o &M<

RINE
¥
"br.log"
¥

¥

o of o o

BIAME

o o o o

9.1.4 /] BR &£

BiEA

EEEH.
EEESHEER.
=Pt gecs

meta ARSSEMANIRO S,
BINEF.

BR &M #IBEMEME, &L <Schema>://<PATH>
Schema: AIEEN local 1 s3, EFE 3B, FEEE
s3.access_key « s3.endpoint . s3.regionFl s3.secret_key o

PATH: TFEUERIRR.

RAFIRRARF,

S3 XHMRSS BYIAIAIE B Y URL, $E7E http 3K https.
IR OFIEYIRAE,

BFBTNEELFHRMNARBIEEZFHRNER, &
TURE

RBIRE R NIMB PRI, B A BRI UER % < /F RSN TR

BiA

R,
EEESHSER.
HEKE,

meta RS HIHIIEFNIRO S,
HNEF,

BR &1 ¥UBFMHEMIE, X9 <Schema>://<PATH>
Schema: FE@EN local fl s3, EFE 3B, FEET
s3.access_key « s3.endpoint . s3.region 1 s3.secret_key o

PATH: 7ZfEIBEMRE,

RAFIRRARF.

S3 }IMRSBIAIERE R URL, 367 http 3¢ https.
HIEROFEYIEMLE.

BFETNEZELFHENAREIEERFHHENER, ©
TURE

BRE%E#: November 24,2023
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9.2 EHIRI

9.2 EHLR

NebulaGraph f2f#t1Rf& (snapshot) IhgE, AFREFERHLUFIMNERIEIERS, SHIMBBERLRTREMEN, JLUBTRRITEHE.

9.2.1 Rt &M
NebulaGraph # THREBRAS X, LB (A F P £R AL A IR BRI AL,

MREFMNEFE, X God AEBAFAIUERIREINE. XFABIHRE, ES0

9.2.2 EEEI

s RREMRETE, BINIZIBEREE, FIS07E add host . drop host « create space . drop space . balance FRIEZ T
« FEFFEEUREIRRKMAVIREEBRS S, BEFMIbR.
© FEFHERRBERFRRZ,

9.2.3 BRI

BB CREATE SNAPSHOT BJ LABUEREEEF HFIRT Bl mAYIRMR. RFFCIRFIBEETIENRE, FXFIRIEEERTEIRE,
e

WRRIBEVRKRN, ESEEXMIRMATIRE, AEEMRIRRR,

nebula> CREATE SNAPSHOT;

9.2.4 EERM

B8 SHOW SNAPSHOTS AJ LA B EEEFFRRIFR A IREE,

nebula> SHOW SNAPSHOTS;

R S S L R —— +

SEORBINT:
2 e
Name IREBEFR, BIZRD SNAPSHOT , RNZNXHAIREX M, EEAREREIZENEES (UTC BYE) ,
Status IREBIRZS, VALID FRARIRERERYL, INVALID FRNIREB TR
Hosts BIEEIREBBIFRE Storage ARSS23HY IP (HENB) MmO,
PRIE RS

TREZIRTZTE Meta # Storage FEE X data_path SEISTERIRRZ . BUERIRIREY, 7E leader Meta ARSSFIFRE Storage ARSZHVEUIEFIEREHRNE

AT REEMRBFAERE, WJUEHIEFMEREZNER Linux 85% findo fI40:

$cd /usr/local/yueshu-graph-3.6.0/data
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9.2.5 Ml

9.2.5 IR AR
#5% DROP SNAPSHOT B] LUMMBRIEEHTIRER, BEEM:

DROP SNAPSHOT <snapshot_name>;
NI

e fpommmmmm=s e +
| Name | Status | Hosts |
N N foecooood NN +
| "SNAPSHOT_2021_03_09_09_10_52" | "VALID" | "127.0.0.1:9779"

fmscommcosccococccoccooccoscaccas fpommmmmm=s e +

e

MR E— MRS, 2% checkpoints B F—iCMibRo

9.2.6 R PR

ﬁrning

ERIBEGER, MRREBPEDHE=ERMER ITT 0RoP SPACE 121F) , BAZETREEIERTEME,

YEiKREMERRS S, FEFoHEIRBXAZINMEIXHRA, WEJLiEE shell HZA#1TiR(E, KIMBEMT:

1. BIEEMRERfE, R7E leader Meta BRSZFFRA Storage IRSBSIVREBE RIMAER checkpoints B R, RIFEIEMIMRE, UAXHAH, BEE 2 METEE, BIE
HYIRER > BURTETE /usr/local/nebula/data/meta/nebula/0/checkpoints « /usr/local/nebula/data/storage/nebula/3/checkpoints &1 /usr/local/nebula/data/storage/
nebula/4/checkpoints Ho

$ Ls /usr/local/nebula/data/meta/nebula/0/checkpoints/

2. BB RKTEELREMER, AP MUIREISENIERIRE, AR data Fl wval FBIENFZENELBR (R checkpoints &) , &
EZAIM data Fwal , AREREEANF,

\ﬁrning

EERMNEEE Meta [RSH data Fl wal B R, AAGFEEERERHEASE Meta IRZEJFNIEZE leader BN, MNRFEEFTE Meta iRSS, Y leader fF
FTE 2RI Meta IRSEHIE, SBIRERM.

RIGEH: November 24,2023
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10. F# 5%

10. A2 51FF%

10.1 f sy

AT LURRES 1L NebulaGraph By Storage BREZ SR H39%T, 4R BIES I Storage 1203597,

e

HiRl ERHES R =i,

AEEHRERANEE R BRI T

EE BiEA
SUBMIT JOB BALANCE LEADER BEESHE S HFEES B leader, ZHMLRIREYES ID (job_id) »

BE. FlE. ERES, BERFILEIE

RIGEH: November 24,2023
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11. S A55%H

11. A5 5H

11.1 A T BE%EF%

BEMA A LUSEIES A NebulaGraph 3.6.0:

- f£A SN AUSALEESEIFN nGQL X, EaLEFTNHEEES;

- &M D ARSI SANEHNZA csv X, BUERS;

- &M D SNBSS csv X, KANEERSE, BARE; BIEEHZRUR;

- &M . M Neo4j, Hive, MySQL FZMIEDHNTN, FTEH Spark &8 ; HIEEHZRUL
- fER / S\ BHEREAMH (Spark/Flink), #E5/LDEMR3;

- £ D REEFNARSN, BEF—ERETAMLE.

TESGH T LS BIEM:

complexity Java spark-connector
Python flink-connector

higher C++

Go

Exchange
Importer
Studio
low Console
fast faster speed

RIGEH: November 24,2023
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https://docs-cdn.nebula-graph.com.cn/figures/write-choice.png
https://docs-cdn.nebula-graph.com.cn/figures/write-choice.png

11.2 NebulaGraph Importer

11.2 NebulaGraph Importer

NebulaGraph Importer ({&#F Importer) 2—3X NebulaGraph B9 CSV X#HENSNTE, aILUREF#HESNSHEIRR CSV XXHEIE, BXiF

HEEMAMIPRIZIE

11.2.1ThRe

- TRLMEIBIR, 84, S3. 0SS. HDFS. FTP. SFTP. GCS.

© XS CSV AR, BIMXHRAIUEE ST Tag. £7 Edge type SiE —&E B SRR,
- SRR EEEREE.

- EHLEIRME, BESA. B Mk

- XFEREZ S Graph BRSSHITSNH BahSH #H %,

- XRKNEEE. Eil.

- XRSHERTRIMESR, SESANE. SABDE. FIHEEFHTETE Console B HEH.
« 2¥F SSLNZE,

11.2.2 ik
. BRRE: AESSRAFENEIER, RESAKIE,

- RIETHE: EIECESH R LRI CSV XA R R IE T %,

11.2.3 fRAGREE

NebulaGraph Importer hgZ<#1 NebulaGraph RIZAIARZS T M % A2 90 F o

NebulaGraph hxzs NebulaGraph Importer izs
3.X.X 3.XXe 4.XX
2.X.X 2.XXe 3.XX

e

Importer 4.0.0 Xt Importer #1777 &, 4REFEITIRE, BEEXHTRSBIBIRAE. ZINERFAR Importer,

11.2.4 Frii

11.2.5 gt

7E{EF NebulaGraph Importer Z#i, i5HR:

- BEPE NebulaGraph iR, HEARNWT:

+ NebulaGraph HE I Schema, SEE=E. Tag # Edge type, EIEII SN manager .hooks.before. statements & &,

-416/723 -
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https://github.com/vesoft-inc/nebula-importer/releases/tag/v4.1.0

11.2.6 #{EALR

Al csv i

EEFRSAR CSV XHHECE YAML X, BIE]fEAZA AR NebulaGraph #t2S N#IE.

11.2.6 #R{EFHR

e

YAML BEE X i BRIE S I T SCHIC S i,

N BT

1. 1 Release TUE FEMZEHGIE, FRMAITINR,

e

£ RPM/DEB B0 RZEHISX4HER1E 79 /usr/bin/nebula-importer o

2. £ nebula-importer IREBRT, HITUTHLSENEIE.

§ ./<binary_file_name> --config <yaml_config_file_path>

TSy

RFRIBEELE Golang 1R, FEES MW Golang MM IEEE,

1. efEBE,

$gitclone -brelease-4.1https://github.com/vesoft-inc/nebula-importer.git

e

EERERNDR. FEDZH rpc HNFRRL.

2. B NE R nebula-importer o

$ cd nebula- importer

3. fwiFIRI.

$make bui Ld

4. FHAS NEE,

§./bin/nebula- importer --config <yaml_config_file_path>

Docker 217

{8 Docker Al LA RNIEZIZEE Go IBS IR, RFEEHIEX NebulaGraph Importer 95515, FHIGZAERE XA CSV SR HHEHE

W

$ docker pull vesoft/nebula- importer:<version>
$ docker run --rm-ti \
--network=host \
-v<config_file>:<config_file>\
-v<data_dir>:<data_dir>\

-417/723 -
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https://github.com/vesoft-inc/nebula-importer/releases/tag/v4.1.0
https://github.com/vesoft-inc/nebula-importer/blob/release-4.1/docs/golang-install.md
https://hub.docker.com/r/vesoft/nebula-importer

11.2.7 FLE A3

vesoft/nebula-importer:<version>\
--config<config_file>

+ <config_file> : 3EE YAML BC&E X HHHIEIT KR,
+ <data_dir>: AT CSV HIBX MBI R, MBXHARERM, EREZEH.
+ <version> : 1T Importer BRASS, EETS v4,

e

RN, MREAIMENKE, FRERZIREIE Docker HAIERTE.

flgn:

$ docker pull vesoft/nebula-importer:v4

$ docker run --rm -ti \
--network=host \
-v /home/user/config.yaml:/home/user/config.yaml \
-v /home/user/data: /home/user/data\
vesoft/nebula-importer:v4\
--config /home/user/config.yaml

11.2.7 B & ST

NebulaGraph Importer 89 Github RIBESHRGIEE X . REXHARERFSAXHES. NebulaGraph [RS#{EEE. TXEDENBERE
XA FE.

e

WRARTHNRZH#GIE, BFtREEX .

Client it &

Client EBB7Z&%& P imiEl% NebulaGraph #HxMECE,
THEENT:

client:
version: v3
address: "192.168.1.100:9669,192.168.1.101:9669"
user: root
password: nebula
ssl:
enable: true
certPath: "/home/xxx/cert/importer.crt"
keyPath: "/home/xxx/cert/importer.key"
caPath: "/home/xxx/cert/root.crt"
insecureSkipVerify: false
concurrencyPerAddress: 10
reconnectinitialinterval: 1s
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https://github.com/vesoft-inc/nebula-importer/tree/release-4.1/examples

retry: 3
retrylnitialinterval: 1s

£ FHiAE
client.version v3

client.address "127.0.0.1:9669"

client.user root
client.password nebula
client.ssl.enable false

client.ssl.certPath -

client.ssl.keyPath -

client.ssl.caPath -

client.ssl.insecureSkipVerify false

client.concurrencyPerAddress 10

client.retryInitialInterval 1s

client.retry 3

client.retryInitialInterval 1s
Manager fii &

Manager BC & @& EEUBERHM A NITFIEE.
THIEENT:

manager:
spaceName: basic_string_examples
batch: 128
readerConcurrency: 50
importerConcurrency: 512
statsinterval: 10s
hooks:
before:
- statements:

DROP SPACE IF EXISTS basic_string_examples;

il

il

i)

iy

izl

izl

iy

iz

7|

B B o

7|

CREATE SPACE IF NOT EXISTS basic_string_examples(partition_num=5, replica_factor=1, vid_type=int);

USE basic_string_examples;
wait: 10s
after:
- statements:

-419/723 -
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iR
FEEERERY NebulaGraph BIKRhRZAS, HEMNZFF v3 o

$ETE AT NebulaGraph itiiit, Z P HIAEARESGES ()
53R

NebulaGraph BEHF %,
NebulaGraph P& Xt R8I Z2 6,
IBERSHE SSLIAIE,

157 SSL AIRIEBREFERZ. FB SSLINERZSEHY
1,

1B SSL BIAMTFERR. FFE SSLIMEEZS IR,
1B CARIEBHIFMERR R, FHB SSLIMEGZSINEA,

FEEES I RIERS HANEBHMEN S MRKER
true , MIERIRS IR EREMIEBHENEN R,

B Graph RS H9E P inF R E K.
eI TN

nGQL BAHITRMHI E R,
ESEREIEEN T
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-l
SHOW SPACES;

2 EINE

manager‘spaceName -

manager .batch 128
manager . readerConcurrency 50

manager . importerConcurrency 512
manager .statsInterval 10s

manager . hooks .before. -

[1.statements
manager .hooks.before.[].wait -

manager . hooks.after. -

[1.statements

manager .hooks.after.[].wait -

Log fit &
Log BLBRIEBE HEMXARE.
THIEENT:

log:
level: INFO
console: true
files:
- logs/nebula-importer.log

S BINME EBEHI
log. level INFO =
log.console true =
log. files - =

Source fil &

il

iz

iz

izl

iz

izl

BiEA

11.2.7 FLE A3

A3
EEHEESNNETE. FXFHERFSAZSIEZTIE,

HITEONHAIEE (2RRE) . MENMUBRREMIL
ERIEE T LUER T XHY sources. batch o

RENEIEER MR R H R Ko

ERFFRITE nGQLIFRMFH LK, RESEREF IR
ITXLETEAL

FIENGEIHE B AT E] ElFRo

SNFEEZERRTHS S,

AT statements BA)EHIEAFATEL,
SANEEEZEIRRITHG S,

AT statements BA)EHIEFFRTIEL,

BERS, BJE(E) DEBUG . INFO. WARN. ERROR. PANIC. FATALo

EFiEBENESIEBERFSITENE Console,

ASXHREZE. FFHEASTXHER.

Source BB EREMELHURREE. BUBELRIES A Schema BT,

THECEWNT:

sources:

- path: ./person.csv # IEREFFESIEX AR R, MNREABNEE, NEKEMYFEEXHERIHE. WFNBRAXHS, Fli0: /follower-*.csv, EHERAHELENXHRAERIZEN,

# -s3:#AWS S3

# endpoint: endpoint # Al S3ARSSUMR, WREM AWS S3 AILAEER,

# region:us-east-1 #%1f, S3BRSEHIKI,

# bucket: gdelt-open-data # #3H, S3 ARSZHH bucketo

# key: events/20190918.export.csv  # #43H, S3 ARZSHSIHHI keyo

# accessKeylD:"" #FIiE, S3ARSHIFIFIEH. WRBAHLUE, WEHREE.
# accessKeySecret:"" #@i%, S3RBHEH, MRRALHIE, WEFEE.
# - 0ss:

# endpoint: https://oss-cn-hangzhou.aliyuncs.com  # #38, 0SS fRZ51H 5.
# bucket: bucketName # ##H, OSS BRSSHHI bucketo

# key: objectkey # #iH, OSS ARSI object keys

# accessKeylD: accessKey # #1H, 0SS BRSMVIAIRAIZE R,

# accessKeySecret: secretKey # %1, 0SS BREZBIMA.

# - ftp:

# host:192.168.0.10 # %1, FTP BRSZHIEM.

# port:21 ##H, FTP BRSHIHO,

# user:user #uiH, FTPARSHIAF R,

# password: password # #%3H, FTP ARSSHIZERD.

# path: "/events/20190918.export.csv" # FTP BRSSFHFAIRE 1R,

# - sftp:

-420/723 -
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host: 192.168.0.10 # #41H, SFTP ARSZHIEH.
port:22 # @WH, SFTP ARSHIIHO.
user: user # %8, SFTP FRSMIEFE.
password: password # Rli%. SFTP BRSSHIZED.
keyFile: keyFile # AJi%, SFTP ARSSHI SSH ZEEA 4 E81R.
keyData: keyData $ AJ3%. SFTP ARS3A9 SSH ZEAX AR
passphrase: passphrase # 3%, SFTP BRSSH) SSH BRI,
path: "/events/20190918.export.csv" # Wi, SFTP fRSSHHFRIEETZ,
- hdfs:
address: "127.0.0.1:8020" # #3H, HDFS ARZSHIHELLE,
user: "hdfs" #@li%, HDFSBRESHIABF &
servicePrincipalName: <Kerberos Service Principal Name> # a]3%, /2 Kerberos IAERY, HDFS ARZ5#Y Kerberos ARZ5 S5 fl% o
krb5ConfigFile: <Kerberos config file> # B]i%E, /2 Kerberos IAERY, HDFS BRS5HY Kerberos BERE 18812, ZRIAA" Jetc/krb5.conf o
ccacheFile: <Kerberos ccache file> # Ali%. /=M Kerberos IAMERY, HDFS ARS3H) Kerberos ccache SUFE& R,
keyTabFile: <Kerberos keytab file> # &%, J=5F Kerberos JAJERY, HDFS ARZ5HI Kerberos keytab SXE& R,
password: <Kerberos password> # FJit, J=F Kerberos JAJERY, HDFS fRS5HI Kerberos &85,
dataTransferProtection: <Kerberos Data Transfer Protection> # A%, J2F Kerberos IMERTHIEIAINZEZEEL, A%E(ER  authentication' . “integrity'. "privacy o
disablePAFXFAST: false # lit, RERILRFIRERAMS BRI (PA_FX_FAST) o
path: "/events/20190918.export.csv" # #iH. HDFS BRSHXHHEER, WX FHBERRTXMHE, BIE: /events/*.export.csv, EHRFIHE LA EBHERNZEM.
- ges: # Google Cloud Storage
bucket: chicago-crime-sample # ¥1H, GCS BRS5HHI bucket &#Ro
key: stats/000000000000.csv # %1, GCS BRSZHXIHHITER.
withoutAuthentication: false # Alit. REBERAIE. BRIAK false, BMEREIEAR.
# fEFEIEIAIRIEY, credentialsFile 7l credentialsJSON £¥ —3%&—BNw],
credentialsFile: "/path/to/your/credentials/file" # Bi%&, GCS ARSSHIEIEXIFERTRo
credentialsJSON: '{ # BJ3&. GCS ARSSHIEIE JSON WA,
"type": "service_account",
"project_id": "your-project-id",
"private_key_id": "key-id",

"private_key’ ---BEGIN PRIVATE KEY-----\nxxxxx\n-----END PRIVATE KEY-----\n",
"client_email": "your-client@your-project-id.iam.gserviceaccount.com",
"client_id": "client-id",

"auth_uri": "https://accounts.google.com/o/oauth2/auth",

"token_uri": "https://oauth2.googleapis.com/token",

"auth_provider_x509_cert_url": "https://www.googleapis.com/oauth2/v1/certs",

"client_x509_cert_url": "https://www.googleapis.com/robot/v1/metadata/x509/your-client%40your-project-id.iam.gserviceaccount.com",
"universe_domain": "googleapis.com"

¥

T I R S T T I R S I S

batch: 256

csv:
delimiter: "|"
withHeader: false
lazyQuotes: false

tags:

- name: Person

# mode: INSERT
# Afilter:
#  expr:Record[1] == "XXX"
id:
type: "STRING"
function: "hash"
# index: 0
concatltems:
- person_
S(0)
-_id
props:

- name: "firstName"
type: "STRING"
index: 1

- name: "lastName"
type: "STRING"
index: 2

- name: "gender"
type: "STRING"
index: 3
nullable: true
defaultValue: female

- name: "birthday"
type: "DATE"
index: 4
nullable: true
nullvalue: _NULL_

- name: "creationDate"
type: "DATETIME"
index: 5

- name: "locationIP"
type: "STRING"
index: 6

- name: "browserUsed"
type: "STRING"
index: 7

- path: ./knows.csv

batch: 256

edges:

- name: KNOWS # person_knows_person
# mode: INSERT

# Ailter:
#  expr: Record[1] == "XXX"
src:
id:
type: "STRING"

concatltems:
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- person_
-0
-_id

dst:

id:
type: "STRING"
concatltems:

- person_

-1

-_id
props:

- name: "creationDate"
type: "DATETIME"
index: 2
nullable: true
nullvalue: _NULL_
defaultValue: 0000-00-00T00:00:00
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11.2.7 FLE A3

REXEGEUT/LNERD:
- BEHIERES.

BE
- BERITIBDAHNIES,
- 1BRE CSV X EHIER.

- 187 Tag BIIRTUBRET,

- 387 Edge type HURTZUBRET,
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2

sources.

sources.

sources.

sources.
sources.
sources.
sources.

sources.

sources.
sources.
sources.

sources.

sources.
sources.

sources.

sources.
sources.
sources.
sources.
sources.
sources.
sources.

sources.

sources.
sources.
sources.
sources.
sources.
sources.
sources.

sources.

path sources.s3 sources.oss sources.ftp sources.sftp sources.hdfs

batch

csv.delimiter

csv.withHeader

csv. lazyQuotes

tags.name

tags.mode

tags.filter.expr

tags.id.type

tags.id.function

tags.id. index

tags.id.concatItems

tags. ignoreExistedIndex

tags.props.name

tags.props.

tags.props.

tags.props.

tags.props.

tags.props.

tags.props

edges.
edges.

edges.

edges.
edges.
edges.
edges.
edges.
edges.
edges.

edges.

name

mode

type

index

.defaultValue

filter.expr

rank

ignoreExistedIndex

.id.type

.id.index

.id.type

.id.index

. index

props.name

props. type

nullable

nullValue

alternativeIndices

-424/723 -
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256

false

false

INSERT

STRING

true

STRING

false

INSERT

STRING

STRING

true

STRING

il

il

iyl

il

2l

|

iy

i I |

iy

i

2l

iy

2l

7

il

il

il

iyl

o o o KD DY WD Y

il

11.2.7 FLE A3

iR

BEHERES, flmistx s
RTGIRETER.

SNIZEHERIHITIEDRH A

CSV XD BRRT. N2 11
A0 "x03" BF "\u0003" o KTF ya

RERE CSV XHFHHE—FKIT
REAFIBEMNSIS. NRE
Tag &

HERIEXD, GESA B
IEEIE, HRIREKGNTS

(Record[0] == "Mahinda" or Recorc
VID BY2EEY,

4B VID B9E#L. BRI ha
VID R BIEIEX HFPE5IS . 1

BTEERIHSMEE, EE
o

=75 /3 A3 TGNORE_EXISTED_INDEX , |
VID ERBMRIR, %S EiE

VID EEMRIERIERE, Bais
GEOGRAPHY (LINESTRING) «  GEOGRAPH

BMHEXN NIRRT S,
BEMEREBRILAINILL , BJIE true
nullable IREH true B, BIERY
% nullable A false B3B8, %A
% nullable 79 false B3B8, 1R
Edge type &#Fo

HEBIRERE, QESAN. B
WIREURE, BRLBRENTS

(Record[0] == "Mahinda" or Recorc
8 ERR R VID BYEIEEL,

1 ERESR VID MR AIEIB S R
11 £ VID BIEIEREL,
1 EA& R VID MR BEEES
11+ RANK 3 RZBYERIE S {4 R B9
=5 /5 A IGNORE_EXISTED_INDEX , |
B ERBMRETR, U5 HIEE

D ERMRIEIESE, BEISE
GEOGRAPHY (LINESTRING) « GEOGRAPH
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https://yaml.org/spec/1.2.2/#escaped-characters

28
sources.edges.props. index
sources.edges.props.nullable
sources.edges.props.nullValue

sources.edges.props.defaultValue

BINE

BB
3=
[ =)
=
[==)
B
B

11.2.7 FLE A3

BB

BMHEN NIRRT S,
BHERE AL NLL , BT true
nullable IREH true B, BIERY
% nullable 79 false BY2B8, #R¥

e

CSV XPFHFIRIFESM 0 Frih, BIE—FINFSH0, FINFSA L.

RIGEH: November 24,2023
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11.3.1 1AiH NebulaGraph Exchange

11.3 NebulaGraph Exchange

/47 NebulaGraph Exchange

(f&#F Exchange) ®—X Apache Spark™ RZf, AFESHRNIFERIGERPIEIEIZE ) NebulaGraph #, BESZHF
ZHAERE B AR RN BB TS,

Exchange H Reader. Processor #l Writer =&F54Hmk. Reader IEXARRIRIRHIEIERIE] DataFrame f&, Processor J&ff DataFrame &—17, 1R
BECE AT fields MBUTXR, RIIZRBMNNHE, EEHEEMLENITRG, Writer SERIIEIE—X S AZI NebulaGraph #, TE#H
R Exchange SER SRR FNIT AL 12,

Nebula Graph Exchange
Data Source

Writer

Processor

==

ey Reader
Neodj
Apache Hive
I Apache HBase & I~ ServerBaseReader

.
---------------

. .

+ Apache Parquet &

Apache ORC
JSON

FileBaseReader

\ Nebula

Graph

I N

..........................
................

E Apache Kafka ;_____—-—- StreamingReader

+ Apache Pulsar .

---------------

A 25

Exchange Bt XARFIEA AR T, —HINEERE, HTXIRTE FEF %, ©IhkETF NebulaGraph IVER,
EAGR

Exchange @AFUTH=R:

+ BERRE Kafka. Pulsar PRIURREIE, WAEXMH. MWHIE. FEARSIER. HRXMILES. SRMXSINIETERS, UNRKREHE
PO ARPTERIR SRR ENSIESF RN R BN RENEHEE, HS AN NebulaGraph,

- FEMXREBUEE (0MySQL) SHESHANMRSE (W1 HDFS) AiREtEE, MENRIEIERANEE, KelZrvhnBEEERN Sk
8, HS AN NebulaGraph o

- EEEARMEBIRER NebulaGraph 8EIRAIEY SST X4, BS A NebulaGraph,

+ BEESH NebulaGraph BRRZEAIEIE,

®
—.erpriseonly

X1k Exchange 235 M NebulaGraph S H#k3E,
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https://github.com/vesoft-inc/nebula-exchange
https://docs-cdn.nebula-graph.com.cn/figures/ex-ug-003.png
https://docs-cdn.nebula-graph.com.cn/figures/ex-ug-003.png
https://github.com/vesoft-inc/nebula-exchange

11.3.1 1AiH NebulaGraph Exchange

FERR LA,
Exchange EEU TS
- BRMER: ZFFESMAERAHARRIRNEIES A NebulaGraph, EFEBEHE,
+ RIS SST: ZIFRARRIFHEIBIR Y SST XM, ATFHIESN

+ ZHFSSLINE: ZFFTE Exchange 5 NebulaGraph ZBJ#3z SSL NZFimiBE, RIEHIEZS,

- XRTREHE . SAMIERNSRRSE, BRMTHENE, REHRESANE,

e

BRI{GER Neodj #IERT 27T m4%

- ROBME SEREETER—FENIEE, RZE4 Graph RS, HEBRITHENRMRE.

- ROEMRE: ZRERSAZA Tag # Edge type, R[E Tag #1 Edge type Bl LAR AR EIERIEHE.

- RITIHRE: £ Apache Spark™ HEYRMEBFIHENRIERIMINFIRKIR 2,

« SFER: EAHOCON (Human-Optimized Config Object Notation) EEEXHEI, EBEERAMNKRNIE, ETFIEMBMIZE,
IRATE

Exchange 2#F Spark ARZ 2.2.x. 2.4.x #13.x.x, $T33R[E Spark ARZAaE& /9. nebula-exchange_spark_2.2 . nebula-exchange_spark_2.4 F nebula-

exchange_spark_3.0 o
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NebulaGraph Exchange fr7s (BF JAR €2hk7Z<) . NebulaGraph iRz Spark ARSI % R0 T

Exchange ks
nebula-exchange_spark_3.0-3.0-SNAPSHOT.jar
nebula-exchange_spark_2.4-3.0-SNAPSHOT.jar
nebula-exchange_spark_2.2-3.0-SNAPSHOT.jar
nebula-exchange_spark_3.0-3.4.0.jar
nebula-exchange_spark_2.4-3.4.0.jar
nebula-exchange_spark_2.2-3.4.0.jar
nebula-exchange_spark_3.0-3.3.0.jar
nebula-exchange_spark_2.4-3.3.0.jar
nebula-exchange_spark_2.2-3.3.0.jar
nebula-exchange_spark_3.0-3.0.0.jar
nebula-exchange_spark_2.4-3.0.0.jar
nebula-exchange_spark_2.2-3.0.0.jar
nebula-exchange-2.6.3.jar
nebula-exchange-2.6.2.jar
nebula-exchange-2.6.1.jar
nebula-exchange-2.6.0.jar
nebula-exchange-2.5.2.jar
nebula-exchange-2.5.1.jar
nebula-exchange-2.5.0.jar
nebula-exchange-2.1.0.jar
nebula-exchange-2.0.1.jar

nebula-exchange-2.0.0.jar

JAR BB HMHIRENS I : &M maven BETH,

NebulaGraph AR7s

nightly
nightly
nightly
3.X.X
3.x.X

3.X.x

2.6.1.
2.6.1.
2.6.1.
2.6.1.
2.5.1,
251,
2.5.1.
2.0.1.
2.0.1.

2.0.1.

2.6.0
2.6.0
2.6.0
2.6.0
2.5.0
2.5.0
2.5.0
2.0.0
2.0.0

2.0.0
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Spark frZs

3.3

2.4.x

2.2.x

3.3

2.4.x

2.2.x

3.3

2.4.x

2.2.x

3.3

2.4.x

2.2.x

2.4.x

2.4.x

2.4.x

2.4.x

2.4.x

2.4.x

2.4.x

2.4.x

2.4.x

2.4.x

3.2.% 3.1.x

3.2.x¢ 3.1

3.2.x 3.1.x

3.2X¢ 3.1

3.0.x

3.0.x

3.0.x

3.0.x
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11.3.1 1AiH NebulaGraph Exchange

IR
Exchange 3.6.0 SZ#HIG LA P8 X ATRIVEIEFF %79 NebulaGraph BEIRFIF R FIIAEGE, SAEEE nGQL BAIMAZINE A NebulaGraph :

- 1Zf#7E HDFS SiASHIAYEIE:
» Apache Parquet

.

Apache ORC
+ JSON
+ CSV

Apache HBase™

.

BB G
* Hive

* MaxCompute

- E#ERRE: Neod] (Client BR7s 2.4.5-M1)

KARIVEIRE:
- MySQL

.

PostgreSQL

» Oracle

- FIREIRE: ClickHouse

.

FMBIEFFE S Apache Kafka®

.

AEATEEBFEA: Apache Pulsar2.4.5

+ JDBC #iBR

BT A nGQLIBAMAR S NEIE, Exchange B2 EIRRAVEIEERL SST X4, AE&EE Console S\ SST 21,
ST

Release
Wy

+ NebulaGraph ##E§ AT A—Exchange (343 08 #)

RIS #H: November 24,2023
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https://github.com/vesoft-inc/nebula-exchange/releases/tag/v3.6.0
https://www.bilibili.com/video/BV1Pq4y177D9

11.3.1 1AiH NebulaGraph Exchange

i P PR

AR Exchange 3.6.0 B9—LEERS,

{3 FHERSE
Exchange 3.x ZHFLUTIRIER S

« CentOS7

* macOS

LR
JMRIE Exchange IEET1E, BEHIANES LESREWNM TG :
- Java 1.8 iRz

+ Scala2.10.7. 2.11.12 8% 2.12.10 fR7s

+ Apache Spark. f#f Exchange MARIEIERS HEIEX Spark MiAsHIERITF:

e

&/ Exchange BY, FiRIE Spark hRAIERARRIAY JAR XXfFo BI80, & Spark hja</9 2.4 BY, &% nebula-exchange_spark_2.4-3.6.0.jar,

IR Spark 2.2 Spark 2.4 Spark 3
CSV X% =HF =HF X
JSON >t 253 BZe bZes
ORC 3(f# X 3HF B2
Parquet X1 ze 2 25
HBase B2 S X X5
MySQL X5 XHF XHF
PostgreSQL 25 257 EZed
Oracle b2 X X
ClickHouse b2 X X
Neo4j F&HF S8 ¥
Hive b2 3HF EZe
MaxCompute R 2 ESzs
Pulsar T35 =5 ARz
Kafka F&HF XHF Rz
NebulaGraph ES2s 257 ES 25

EUTERHS, TEEZE Hadoop Distributed File System (HDFS):

- &#% HDFS 854
- 4Rk SST Xt

BRIEE#: November 24,2023
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11.3.2 #£HL NebulaGraph Exchange

XA BINMAIFREY NebulaGraph Exchange B JAR X {4

HEET# JAR i
1t XhR Exchange B9 JAR X#FRTLAEHE 20,

EFREH IlkR Exchange, FH% o

iR AL AR JAR SCH:

XA Exchange B9 JAR XA Bl LUBT 4miFIRAREIREN. XA BIEILRIFE Exchange TR,

®
—.erpriseonly

1dkAR Exchange {XBE7E NebulaGraph VAR ER HFKEL,

AFEA
° g‘i% o
- IREHURRREFRERM Spark iiiAds, MNBEURIRS HEIESZHFH Spark liAsS 1 o

RIS

1. EIR B R5EPE B E nebula-exchange o

gitclone -brelease-3.6 https://github.com/vesoft-inc/nebula-exchange.git

2. )#2EI B R nebula-exchange o

cd nebula-exchange

3. 1R#E Exchange ERIF R Spark lr4$T& Exchange,
+ Spark2.2:

mvn clean package -Dmaven. test.skip=true -Dgpg.skip -Dmaven. javadoc.skip=true \
-pl nebula-exchange_spark_2.2 -am -Pscala-2.11 -Pspark-2.2

+ Spark2.4:

mvn clean package -Dmaven. test.skip=true -Dgpg.skip -Dmaven. javadoc.skip=true \
-pl nebula-exchange_spark_2.4 -am -Pscala-2.11 -Pspark-2.4

+ Spark 3.0:

mvn clean package -Dmaven. test.skip=true -Dgpg.skip -Dmaven. javadoc.skip=true \
-pl nebula-exchange_spark_3.0 -am -Pscala-2.12 -Pspark-3.0

YRIFERINE, PJLATE nebula-exchange_spark_x.x/target/ B RE3KE] nebula-exchange_spark x.x-release-3.6.jar Xf. x.x {X#& Spark kR4, gl 2.4,

e

JAR X RS % HF NebulaGraph Java Client B4 FhRAsmZE b, P A LTE

[}
il

BRI,

TSR, ARAUSEREXH o
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https://github.com/vesoft-inc/nebula-exchange/releases
https://www.yueshu.com.cn/contact
https://maven.apache.org/download.cgi
https://github.com/vesoft-inc/nebula-java/releases
https://github.com/vesoft-inc/nebula-exchange/blob/master/nebula-exchange_spark_2.4/src/main/resources/application.conf
https://github.com/vesoft-inc/nebula-exchange/blob/master/nebula-exchange_spark_2.4/src/main/resources/application.conf

11.3.2 KEL NebulaGraph Exchange

T S
LUES 23 B S
- ENKIRE, WIAMBESR.

« 82X Maven ZZEBE R Llibexec/conf/settings.xml B mirror 2843 :

<mirror>

<id>alimaven</id>

<mirror0f>central</mirror0f>

<name>aliyun maven</name>
<url>http://maven.aliyun.com/nexus/content/repositories/central/</url>
</mirror>

RIEE#: November 24,2023
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11.3.3 2%

SERECE X HERfE, BILL

S

11.3.3 &

BT T oS BIEERRIEIES N NebulaGraph $EZE.

<spark_install_path>/bin/spark-submit --master "spark://HOST:PORT" --class com.vesoft.nebula.exchange.Exchange <nebula-exchange-2.x.y. jar_path>-c <application.conf_path>

i

SHIRBAI T,
2 BENE ZNE EA
--class = x FEEREAIESR,
--master = x }8%E Spark S£8#H) master URL, 1#EIES N o %A
70 local @ ZAHNMES, FERBENMEIRIEIT Spark NABEF. ESTEN
RIFB BT EIBES No yarn @ 7E YARN 5£8% 13517 Spark T
Fo BEELLIFEHITABIBES N0 spark://HOST:PORT : ZEIZEE
TEHI Spark standalone ££8%, mesos://HOST:PORT : ZEIZZIEEM
Mesos 8%, k8s://HOST:PORT © EIERFEEM Kubernetes 8%,
-c/ --config = x e EAL B X4 RIER R,
-h/ --hive & false FINX N ESHRTZHM Hive FENEEE.
-D/ --dry 5 false IBERTNEREXHIER, Z2BNATREREXHNER, T
I tags Fll edges LB BERE, HAKSNKIE. TES AR
TERIMX N B
-r / --reload & x IEEZEEZIMEM reload XHEER.
¥ % Spark WESHECEIHAIES N o
Bre
- JAR XFRRAS LASERRRIZF EIRY JAR KB N,
- SNREEA RRMES, BEEFWU TR, LERROIFBIFEA --conf o

--filesapplication.conf\

nebula-exchange-3.6.0. jar \
-capplication.conf

SSPARK_HOME/bin/spark-submit
--class com.vesoft.nebula.exchange.Exchange \

--master yarn\

--conf spark.driver.extraClassPath=./\
--conf spark.executor.extraClassPath=./\

5 RELOAD {ff

NRSNEIENBE—LEIESAKK, SBSANKMNEIEEN reload X, SILASH -r 2SS A reload X HHEEIE,

<spark_install_path>/bin/spark-submit --master "spark://HOST:PORT" --class com.vesoft.nebula.exchange.Exchange <nebula-exchange-2.x.y. jar_path>-c <application.conf_path>-r

"<reload_file_path>"

WMRMASAKY, 152

FREB.

RGE: November 24,2023
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https://spark.apache.org/docs/latest/submitting-applications.html#master-urls
https://spark.apache.org/docs/latest/configuration.html#runtime-environment
https://spark-reference-doc-cn.readthedocs.io/zh_CN/latest/deploy-guide/running-on-yarn.html
https://discuss.nebula-graph.com.cn/

11.3.3 Z¥i

it Vi

X ERER NebulaGraph Exchange BY U ERER & X4 o

ERECEX 2R, BIRIESIERERIHESXHEM, BFXD. FIMNEdERA CSV X, AILIERIA csv_application.conf o
EEXHHRNTETED NIOTILE:

- Spark HXEE

- Hive BtE (FJik)

+ NebulaGraph #8xEE

- RECE

- LEREE

SPARK H it &

EX 5| HERSY Spark 2%k, BELSEHEEN o

S 6=t EINE BEMUBM WiEA

spark.app.name string - & Spark IXEHFERF B #Ro

spark.driver.cores int 1 & IXGHFEFFEERRAY CPU 128K, (&R
FEEEN,

spark.driver.maxResultSize string 16 = g4 Spark #&F (140 collect)
B, FIESKHNFEIIMERNEXR
RS (FRHAREM) . &/IMER
1M, 0 RnTCPRE,

spark.executor .memory string 16 & Spark IEhiEFERBINEE, A
DS AL, 5I80512M, 16,

spark. cores.max int 16 S SRR L “HANET HEER

TEIRI EPBEBF ok Mesos &8F LiT
1789, &R (MEMBEITE
) EREBEFHIHA CPU %
o MRKIKE, NWER Spark B9
JhI7 EEREETEAE EAY
spark.deploy.defaultCores 3% Mesos
EMinfinite (FAERTAMNRNZR) o

HIVE B (F[ik)

WNER Spark #l Hive BEEFRRIEE, 4 FEEEEE Hive WEH, BNISREXLRE,

e b6 Eit) L/NINEN BEHBM 5B
hive.warehouse string = HDFS ##J warehouse B&1%,
FXG | SE#EERTR, B hdfs://
FFko
hive.connectionURL string = JDBC &8 URL, f
30 "jdbe:mysql://127.0.0.1:3306/
hive_spark?
characterEncoding=UTF-8" o
hive.connectionDriverName string "com.mysql. jdbc.Driver" = IXTNZ HRo
hive.connectionUserName list[string] <3 EERNAR 2.
hive.connectionPassword list[string] = AP 2%,
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https://github.com/vesoft-inc/nebula-exchange/blob/master/nebula-exchange_spark_2.4/src/main/resources/application.conf
https://github.com/vesoft-inc/nebula-exchange/blob/master/nebula-exchange_spark_2.4/src/main/resources/application.conf
https://spark.apache.org/docs/latest/configuration.html#application-properties
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NEBULAGRAPH %l &
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2

nebula.

nebula.

nebula.
nebula.
nebula.

nebula.

nebula.

nebula.

nebula.

nebula.

nebula.

nebula.

nebula.

nebula.

nebula.

nebula

nebula.

nebula.
nebula.

nebula.

address.graph

address.meta

user
pswd
space

ssl.enable.graph

ssl.enable.meta

ssl.sign

ssl.ca.param.caCrtFilePath

ssl.ca.param.crtFilePath

ssl.ca.param.keyFilePath

ssl.self.param.crtFilePath

ssl.self.param.keyFilePath

ssl.self.param.password

path. local

.path.remote

path.hdfs.namenode

connection.timeout

connection.retry

execution.retry

HiEseE

list[string]

list[string]

string
string
string

bool

bool

string

string

string

string

string

string

string

string

string

string

int
int

int

BIAE

["127.0.0.1:9669"]

["127.0.0.1:9559"]

false

false

ca

"/path/
caCrtFilePath"

"/path/
crtFilePath"

"/path/
keyFilePath"

"/path/
crtFilePath"

"/path/
keyFilePath"

"nebula"

" /tmp"

"/sst"

"hdfs://name_node:

9000"

3000

3

3
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WiRs

Fi& Graph RRS3a9stbt, G4F IP Fim
H, ZMHtARXES () DR 1%
W)
["ipl:portl","ip2:port2","ip3:port3"] o

Fife Meta BRSSHIMbAL, €3E IP RO,
ZIMMUARXES () 2. B8R
["ipl:portl","ip2:port2","ip3:port3"] o

88 NebulaGraph EiXRRIAF &.
AP &M%,
TESNHIENNEIZEE M.

FFiE Exchange 5 Graph AR ZiaH9

B, LER true A, TAK
SSLAEXSHEM. R Exchange iE1T
ESHER L, TIRE LT SSLAEXERRF
B, BEEEAVRNIEREFIFER
RZHY o

FF/& Exchange 5 Meta RS589 SSL
MEZER, HERN trve BFRE, THH
SSLEXSHEM. 1R Exchange 51T
EZHER L, FIRELT SSLBEXRE
B, BEEEAYRNVERRFEEEE
RIS 1o

EEZAN, AHEME: @ (CAER) I
self (BER) o

nebula.ssl.sign BIER ca BYER, BT
EE CAIEPHTFERRR,

nebula.ssl.sign BOEA ca BSER, BT
187 CRT IEBMTFERR.

nebula.ssl.sign 9B ca BYERL, AF
TEEFAEAS R 1ZAERE 1R

nebula.ssl.sign BOEJ self B3ER, ATF
18 CRT IEBHEFHEREZ,

nebula.ssl.sign AUES self B3R, ATF
1B I TFAERE 2o

nebula.ssl.sign BB self BY&ER, BT
1ERE BRI X Y TFERE 1R,

S\ SST XIS R BRIREAM SST XX
BBz,

S\ SST XM RRIRERIR SST X
BBz

SN\ SST XHBEREIZE HDFS 1Y
namenode,

Thrift ZEEH0FBETETE], BBAIH ms.
Thrift EZFF R

nGQL BAHITEIRR K.
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https://en.wikipedia.org/wiki/Transport_Layer_Security
https://en.wikipedia.org/wiki/Transport_Layer_Security

2

nebula.error.max

nebula.error.output

nebula.rate. limit

nebula.rate.timeout

HiEseE

int

string

int

int

BIAE

32

/tmp/errors

1024

1000

i)

iz
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B WiRs

SASERHRARBURE, HRBORE
REIRAER, 13K Spark fFliE B
£l

RhBIRASHRE. HRESRERT
KHY nGQL B,
SANBIEN LB SRR E R,

CHEER RIS R AVER AT, Sl
o

ot

e

nebula: {
address:{
graph:["127.0.0.1:9669"]
meta:["127.0.0.1:9559"]
}
user: root
pswd: nebula
space: test
enableTagless: true

NebulaGraph BHAREZIFE Tag . MRFESANTE Tag =, TEAEEHATR
nebula.enableTagless S8, A true, RHIGAT:

, SAIGTE Exchange ECE XX RS

HFRRNBER, SRNEELEMTR, B REEASHY, LENIFESY, KENFRERERASENTRKERNFESH,
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2 iR BINME b=y WA

il

tags.name string - NebulaGraph H7EXH Tag &

o
IBEEIRR. F1%0 csv o

il

tags. type.source string -

BESAA, TEERN client M
SSTo

il

tags.type.sink string client

7|

MEEROREIRIERE, BEHfE
S EHAMMER. AIEER
INSERT . UPDATE . DELETE o

tags.writeMode string INSERT

tags.deleteEdge string false & HITIERPRMRER EERIPRIZ A
REXHHIAFINIZL,
tags.writellode /9 DELETE BYiZE 4K
£

BRI RZAFIRIRKETIE. IR
BRAHYIE, FEEERZE
T SNR CSV X EERL, B
[Lc0, _c1, _c2] IR RTRE—
Fl. B =5, LUEH#,

il

tags.fields list[string] -

NebulaGraph FEXHIEM R

R, IR0 tags. fields ——3F
RZo BUS0 [_c1, _c2] F$RL [name,
age] » RInEZHIZEM name
HfE, E=5IREM age W&,

il

tags.nebula.fields list[string] -

=D B9%l, 30 CSV X8 B R
BT, AUA 0 RRE—FINE
ER = Do

il

tags.vertex.field string -

iz

BIAEXANEHZT, 2B
FERE T

tags.vertex.udf.separator string -

7|

BEBAEXMNEH ST, Z5HK
EEFEHNTIG. ZTTIARX

25 () 2.

tags.vertex.udf.oldColNames list -

tags. vertex.udf.newCoName string - = BEEBEEXMUNEHZT, 1258
IEEFTINGIE.

tags.vertex.prefix string - & 79 VID HEIN¥EERIRIZR. 140 VID
7912345 , IEINEIZE tagl B
tagl 12345 . FRILETEEH

tags.vertex.policy string - & N ZFFEYE hash o * string 355!
B VID #1TRa 7R 118 1F.

BHIRE N NebulaGraph FIRA
e,

il

tags.batch int 256

B N\ NebulaGraph BYEEE R
B, mNR

tags.partition < 1, 1
NebulaGraph H8IE#9 5> XN
BIRRH 3 X AR,

il

tags.partition int 32
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Parquet/JSON/ORC i 241

2 i FIME BRI iR
tags.path string - = HDFS s #iE X fFBER 1R, FANNG| SHEIE

E&1E, BLhdfs:// FFko

B HIELR HIAE BEHM BiEA
tags.path string - = HDFS F S $iE X RIER 1R, AN | SHEEE

812, LA hdfs:// Frko

tags. separator string , = DR BRINMERRES () o WTFHREE
TR, SIEHIRF A BT LA ASCIIL ) il
\001 3% UNICODE 4mhg+7<#1 \uooo1 2=
N, IR 8, FAASCI )\l \oo2 3¢
UNICODE #gp3 753t \uo002 FR7Tx, =4l
A, FBASCI/\#Hl \003 3 UNICODE 47
B3+7<3# ) \u0003 Fio
tags. header bool true = XREERk.
Hive JRIFH 240
o pr6i=e i EINE EEMM WiRA
tags.exec string - = Eiﬁ]ﬁﬁfﬁﬂgiﬁﬁ]o 15']9[] select name,age
from mooc.users o
MaxCompute J55: 1 244
£ ¢t EINE BEMM WiRA
tags.table string - = MaxCompute FI&RRZ
tags.project string - = MaxCompute BINE &.
tags. odpsUrl string - = MaxCompute BRSSHY odpsUrl, Hihitw]
1R4E &,
tags. tunnelUr L string - 2 MaxCompute ARS589 tunnelUrl, 3tititR]
1RiE EE,
tags.accesskeyId string - = MaxCompute ARZ5H) accessKeyld.
tags.accessKeySecret string - = MaxCompute fRSZHY
accessKeySecret,
tags.partitionSpec string - ES MaxCompute FHID X R,
tags.numPartitions int 1 ES MaxCompute B Spark JE1Z231EIREX
MaxCompute ¥R ERR 2 X
tags. sentence string - FS TIEEIERNIED, SQLIBAHMIRZM

75 table BEERL
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11.3.3 Z¥i

i HiELR IAE BEHM BiEA
tags. exec string - = TIFEIRIRAVIED. 5190 match

(n:label) return n.neo4j-field-0o

tags.server string "bolt:// = Neo4j fRSS28ithilt,
127.0.0.1:7687"
tags.user string - 2 G IREMNIRAY Neodj AP Bo
tags. password string - 2 AP &3 ZE,
tags.database string - = Neodj FRTFREGBIVEURES,
tags. check_point_path string /tmp/test & RERESANHESSHNER, BT
REME, MRKIRE, RTTBAETR
&%,
MySQL/PostgreSQL A 2%
o HIELE EINE BB BiEA
tags.host string - = MySQL/PostgreSQL ARSS 283t
tags.port string - =3 MySQL/PostgreSQL ARSZ281%Ho
tags.database string - = BIRRER R,
tags.table string - = BEERNBIERNREM,
tags.user string - = B IRENINRAY MySQL/PostgreSQL AR
Zo
tags. password string - b= AP EX N EE,
tags. sentence string - = TIFHIRIREIEM. 5190 "select teamid,
name from team order by teamid" o
Oracle JiFHZ4L
B HIELR HIAE BEXM BiBA
tags.url string - = Oracle ¥ EE G HeL,
tags.driver string - = Oracle JxEpitLt,
tags.user string - = PEIRENPRAY Oracle BF R0
tags. password string - = AP &N,
tags.table string - = REFREIRRIRE M,
tags.sentence string - = THIRRIIE. 190 "select playerid,

name, age from player" o
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ClickHouse {4575 251

S imKay FINE BEMM BiEA
tags.url string - = ClickHouse #9 JDBC URL,
tags.user string - = HIZEMPRAY ClickHouse FAF &,
tags.password string - = BRaNZE,
tags.numPartition string - = ClickHouse 73X #%,
tags.sentence string - = EIHIERNIED.
Hbase JF15H 24
S ¢t FINE BEYM BiEA
tags.host string 127.0.0.1 = Hbase ARZ528itilt,
tags.port string 2181 = Hbase ARZ5281% .
tags.table string - = FEFNBIERNREM,
tags. columnFami ly string - b KRFEABMFIHE (column family) o
Pulsar 455 24
S imKay FINE BEMM L
tags.service string "pulsar:// = Pulsar fRs3 28,
Llocalhost:6650"
tags.admin string "http://localhost: = 3%E#% pulsar B9 admin.urls
8081"
tags.options.<topic| string - = Pulsar B9IEI, BILAM topic. topics
topics|topicsPattern> #0 topicsPattern FEE—MH{TELE.
tags.interval.seconds int 10 = IRBUEBRYERR, 2 #
Kafka Jifi 244
i pitie it ZRINE BEYM BiEA
tags.service string - = Kafka fR5528iutit,
tags.topic string - = JHEZS,
tags. interval.seconds int 10 = FEUE S RERR. B
MR SST AR Z4L
£ HiERR ERINME BEHI WiEA
tags.path string - = IBEFRELERL SST XHRIREX 41
%1%0
tags.repartitionWithNebula bool true S £ SST XN EEREET

DECE

NebulaGraph HRE=E]#Y partition
BTHIBED X, FFRZINEERDR
2l DOWNLOAD #1 INGEST SST XX
HERERETEL

WFARNSER, BNEERERAR, BREEASH, WESSEESY, EENFELERRSUNARMIERISESH.
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DEENFEMIEREESHEEN LA REERISESHNE, EEK S tags M edges BIFL,

iBASE

£ BiEAR EINE EEYUM e

edges. name string - = NebulaGraph H1E X8 Edge type &#F,

edges. type.source string - = IBEHIRR. B30 csv o

edges. type.sink string client =3 BESANA, ALEEN client FSST,

edges..uriteMode string INSERT = SEBIH EIRIEREY, GIEHES A
SEEAIMIER. FIE{EJT INSERT «  UPDATE .
DELETE o

edges.fields list[string] - b3 BHEMMHMFIRNRLETE. MRERL
HYE, EEEERIZEF. MR CSVX
HEERk, B, c, ] vrix
REFI BT F=5, UL,

edges.nebula.fields list[string] - b3 NebulaGraph FEXBIBMERR, INFEH
T edges. fields —— X7, fFI40 [_c2,
_c3] XY [start_year, end_year] , FRRsp
=SIAFAEMIE, FEMFIAERED
1E.

edges. source. field string - = BRI S RIF. Bl _co RinE—FIN
BEIERIBRRIE R,

edges. source.prefix string - = A VID IEINtEEMFEIZ. FIEAVID A
12345 , HEANHILZRE tagl 5 tagl 12345, F
K& E MBS,

edges.source.policy string - ES {NSZ35EYE hash o 3 string 2EEIH9 VID 3
TR IR,

edges. target.field string - = BB SRG. HIg0 1 RREZHIN
BEERNIBHNBEN S,

edges. target.prefix string - S A VID HEINIEERFISR. FlaIVID A
12345 , IEANHILE tagl 59 tagl 12345, F
K& E MBS,

edges.target.policy string - ES {NSZH5EYE hash o 3 string 28EIH9 VID 3
TR IR,

edges. ranking int - S rank BRI, EHIEERN, BIAFRE rank
BERo.

edges. batch int 256 = Bt E N NebulaGraph IR AL E,

edges.partition int 32 = #HIBS N\ NebulaGraph HEZERIEMNHX

o SNER edges.partition < 1, £
NebulaGraph H 853 KEFEIRRA
DXEHEE.
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AR SST BHIRFE S EL

S BRI FINME BRI WiEA

edges.path string - = IBERELR SST XHRIEX 489
e

edges. repartitioniiithNebula bool true FS 4RE SST XHNREEET

NebulaGraph FREZE]#Y
partition #{THIEED X, TR
ZINREAD AL DOWNLOAD #1
INGEST SST XH#HRERIBTIE,

NebulaGraph Ji#515 4%

o b6 EEit) HIAE BEXMN BiER
edges.path string "hdfs: //namenode: = B CSV XHHEFMHEEREZ. $ENREY
9000/path/edge" MATETE, Exchange = BIBIEIZES

o 77fi&%I HDFS FRES 2By B R EI 2R
A&, U900 "hdfs://192.168.8.177:9000/
edge/follow" o TEAEEIAHATERIZAET
9 "file:///path/edge" , fHIR0 "file:///
home/nebula/edge/follow" » BZ Edge
A TAEA Edge IREARARNE R,

edges.noField bool false = L{EA true BY, (NSHEBSVID. B
R VID fl Rank, MRS HEEHIE; X
B false BYSHFEIAR VID. BHR
VID. Rank Fl/@M4EE,

edges.return.fields list ] = EEESENEN. flm, ESH

start_year # end_year B, BESHE
GBI ["start_year","end_year"] o ZEEK
{XTE edges.noField BIEST false BIERL,

RIEE#: November 24,2023
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11.3.4 /] NebulaGraph Exchange

11.3.4 f#H NebulaGraph Exchange

S CSV R
X A—RGIEERIN{AIER Exchange 7757 HDFS Siasithny CSV X 4IRS A\ NebulaGraph o
AL Hflo

FRBIE

ASCTBITE MacOS T5ErE, U TRIEXMIFREEES:
- BRREIAG
« CPU: 1.7 GHz Quad-Core Intel Core i7
- N7F: 16GB
« Spark: 2.4.7 &#kR
* Hadoop: 2.9.2 A= EE
+ NebulaGraph : 3.6.00
Ellfie s
FHASNEUEZH, BRREERINUTER:
- BE HREUNMER:
- Graph ARZ5#0 Meta BRZSHYRY P uAEFRIEE o
- 88 NebulaGraph BRI B A R MZ,
- B&4RIF Exchange, #EESN o ZRfIFR{ER Exchange 3.6.00
- BE%RE Spark,.
- TH& NebulaGraph #8l#Z Schema M5, B1E Tag #l Edge type W&, BitE,
+ MR H7FE7E HDFS £, FEMIA Hadoop BRSBIETTIER.

© MRXAEFEEAME NebulaGraph BN, FETEESANSRAMERER THREX .
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11.3.4 f#/ NebulaGraph Exchange

#%% 1. 7£ NebulaGraph (| Schema

3 CSV XXHHRRIEE, RS ERTE NebulaGraph H1¢l# Schema:

1. #yik Schema %, NebulaGraph 89 Schema BRI T RFAR.

2R AR Bl

Tag player name string, age int

Tag team name string

Edge Type follow degree int

Edge Type serve start_year int, end_year int

2. f# M NebulaGraph Console BlIEZ—NE =& basketballplayer, FHeIE— Schema, 1 FFiTo

# BlIREZEE)

nebula> CREATE SPACE basketballplayer \
(partition_num = 10, \
replica_factor = 1, \
vid_type = FIXED_STRING(30));

## WEIEEZE(E] basketballplayer
nebula> USE basketballplayer;

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

## B Tag team
nebula> CREATE TAG team(name string);

## B3 Edge type follow
nebula> CREATE EDGE follow(degree int);

## B2 Edge type serve
nebula> CREATE EDGE serve(start_year int, end_year int);

BLER, FENR o
A 2. 4hEL CSV Ui

HIAATER:
1. S8 CSV XX LUE R Schema FIER,

e

Exchange Z#F EEBEREFE TR CSV X,

2. 3REX CSV X1 ERR 1R,
S (S

4% Exchange &, S| target/classes/application.conf XHFIGE CSV #IBFMEXMERE, EATHFIF, SHIBIXHE N csv_application.conf o FMED
BTHFMREAES N o

# Spark HHXEE
spark: {
app: {
name: NebulaGraph Exchange 3.6.0
}
driver: {
cores: 1
maxResultSize: 16
}
executor: {
memory:1G

}

cores: {
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}
}

max: 16

# NebulaGraph #EXECE
nebula: {
address:{

}

# $87E Graph FRSHIFAE Meta ARSHY IP HUEAIRO.

# MREZERSH, WAZEARGES () DR

# #&=% : "ipl:port","ip2:port","ip3:port"

graph:["127.0.0.1:9669"]

#HEE— Meta RSSHMEIE,

#INRITAY NebulaGraph FEREHIMLESR, a0k8s, iEEZE Leader MetadJithit,
meta:["127.0.0.1:9559"]

# 18EHE NebulaGraph EAURAIE A 2MEZEL,
user: root
pswd: nebula

# FEEEZEE R
space: basketballplayer
connection: {

}

timeout: 3000
retry: 3

execution: {

}

retry: 3

error: {

}

max: 32
output: /tmp/errors

rate: {

}
}

Limit: 1024
timeout: 1000

# WIS
tags: [
# 1B Tag player HHX{ER.

{

# $87%E NebulaGraph HEXEY Tag %#F.
name: player
type: {

# IEEBIBR, B CSVo

source: csv
# $EEMANT REIES A NebulaGraph : Client 8% SST.
sink: client

}

# 3BT CSV XXFBYRETR,

# WIRUFFHETE HOFS b, FXNG|SHERERRE, B hdfs://FFk, B0 hdfs://ip:port/xx/xx"s
# WNRTFMETEAL, MG |SIEERE, XU file://Frk, B0 "file:///tmp/xx.csv"s

path: "hdfs://192.168.*.*:9000/data/vertex_player.csv"

# NR SV XHRERK, EA [0, _cl, c2, ..., ] RRERXL, HHPERABEENR.

# NR SV XHAERK, NEAERNTIG.
fields: [_cl, _c2]

# $87%E NebulaGraph FREXHIBMERTT.
# fields 5 nebula.fields EYIRREEAA——FIRLo
nebula.fields: [age, name]

# IBE—HUER VID BYR.
# vertex MEXUAS Lt fields HE csv.fields FEFIARIF—H
# B#l, NebulaGraph 3.6.0{XZHRFFRIRHEHAERM VID,

vertex: {
field:_cO
# udf:{
# separator:"_"
# oldColNames: [field-0,field-1,field-2]
# newCoName:new-field
# }

# 79 VID 1BIMEEMAEILR. HIA0 VID 79 12345, I@NNAISK tagl /579 tagl 12345, FRILTEER.

# prefix:"tagl"

# 3t string R VID HITIAFHILIZIE.
# policy:hash

}

# IEENDIEHN. BRAMEREGES (,) .
separator: ","

# 1R SV XHAKRK, 1B5IF header RER true,
# IR SV XHREFRXK, 1BIF header 1ZEH false. BRIMEN false,
header: false

# #HEEIRIEERY, @IF INSERT. UPDATE A1 DELETE, ZRIAJ INSERT,
#writeMode: INSERT

# HEBIPRE R EMRIZ S X EXBIHIBF AL, “writeMode' 79 DELETE B ZS8 AR,
#deleteEdge: false
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# JEEBHAREA NebulaGraph HIRASIKE.
batch: 256

# HIES A NebulaGraph BYEESIEND XK.
partition: 32

}

# 1&8 Tag team HHXER.
{
name: team
type: {
source: csv
sink: client
}
path: "hdfs://192.168.*.*:9000/data/vertex_team.csv"
fields: [_cl]
nebula.fields: [name]
vertex: {
field:_cO
}
separator:
header: false
batch: 256
partition: 32
}
# MRFERNEL =, BESZFENRERTR.
]
# Sh3EH
edges: [
# i&i8 Edge type follow #EX1EE.
{
# $87E NebulaGraph FRTEXHY Edge type &#fFo
name: follow
type: {
# IEEBIER, A SV

source: csv

# IBEMAF REIES A NebulaGraph : Client 3§ SST.
sink: client

}

# $BE (SV XXHFMRETR,

# WNRXAAFHEIE HDFS £, FWG|SIERER, MW hdfs://FFk, a0 hdfs://ip:port/xx/xx"s
# R AFHEEAM, BIG|ISERRE, WU file://FFk, Ha"file:///tmp/xx.csv"s

path: "hdfs://192.168.*.*:9000/data/edge_follow.csv"

# IR SV XHRERXK, A [0, cl, c2, ..., _cn] RpHERK, HFFHERABMERNR.
# 0K SV XHERX, NERLRNGIR.
fields: [_c2]

# $87%E NebulaGraph AREXHIEMRTT.
# fields 5 nebula.fields HIIRFFHA——IRL,
nebula.fields: [degree]

# BE—DFIEERA S B SRR,
# vertex MEXMS Ll fields HE csv.fields FHFIRRIF—H.
# B, NebulaGraph 3.6.0{XSziFFHTERERBIRAEAA VID,

source: {
field: _c0
# udf:{
# separator:"_"
# oldColNames: [field-0,field-1,field-2]
# newCoName:new-field
#

}

# 9 VID BIFEEMAISR. i VID f 12345, BIIATSR tagl [EA tagl 12345, FRILTEER.
# prefix:"tagl"
# 3 string B VID #TRRHLIRIE,
# policy:hash
}
target: {

field: _cl
# udf:{
# separator:"_"
# oldColNames: [field-0,field-1,field-2]
# newCoName:new-field
# }
# 29 VID BINFEEMIAISR. i VID H 12345, BIIFTSR tagl [EA tagl 12345, FRILTEER.
# prefix:"tagl"
# 3F string B VID #HITIRFHILIRIE.
# policy:hash
}

# EENDRF. BRAMEAESGES () -

separator: ","

# IE—HIUER rank BYR (FIE) o

#ranking: rank

# QR CSV XHFAZRK, EHF header REA trueo

# IR SV XHRERXK, 1B header 1&BH false. BRIMEN false,
header: false
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# HtEBIPIEAE, TIE INSERT. UPDATE F1 DELETE, 2AIAJ INSERT.
#writeMode: INSERT

# IEEREHREA NebulaGraph HIRAILEE.
batch: 256

# BIBEE A NebulaGraph BIFRELIEN DX E.
partition: 32
}

# i&i8 Edge type serve fHX1ER.
{
name: serve
type: {
source: csv
sink: client

}
path: "hdfs://192.168.*.*:9000/data/edge_serve.csv"
fields: [_c2,_c3]
nebula.fields: [start_year, end_year]
source: {

field: _c0
}
target: {

field: _c1
}
separator:
header: false
batch: 256
partition: 32

]
# MIRFERNEZ, BFSEHENREH TR,
}

#9% 4. 7] NebulaGraph 5 A\%3#

%

BT TR CSV XHHIES NS NebulaGraph ., XFESHHISREA, EENS G20,

${SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange <nebula-exchange-3.6.0. jar_path>-c <csv_application.conf_path>

e

JAR BEMMIRENA . H174758E M maven €F FH,

il

S{SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange /root/nebula-exchange/nebula-exchange/target/nebula-exchange-3.6.0.jar -c /root/nebula-exchange/
nebula-exchange/target/classes/csv_application.conf

P A LUEIREE B HREZR batchSuccess. <tag_name/edge_name> , FEIARRINAIERE, {5140 batchSuccess.follow: 300 o
B (Ak) JSIEEDE
B A LUTE NebulaGraph B (540 NebulaGraph Studio) HHfTEIRER, HIAKIERTES . fi0:
LOOKUP ON player YIELD id(vertex);
AP MERSHS sl sTars EESIHEUE.
Yk 6. (W#) 7 NebulaGraph S EE5]|

SABIERE, AFALTE NebulaGraph REFTEIBRHERRS|, HHEESLZ5714,

RIEE#: November 24,2023
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5\ JSON T4

AL — R BIREBEINAIER Exchange $E12E7E HDFS Ziasibfy JSON XHFE3ES A NebulaGraph o

":"Tim Duncan"}
":"Tony Parker"}

i ":"LaMarcus Aldridge"}
{"id":"player103","age":32,"name":"Rudy Gay"}

* team

{"id":"team200","name":"Warriors"}
{"id":"team201","name":"Nuggets"}

- follow

{"src":"player100","dst":"player101","degree":95}
{"src":"player101","dst":"player102","degree":90}

* serve

{"src":"player100","dst":"team204","start_year":"1997","end_year":"2016"}
{"src":"player101","dst":"team204","start_year":"1999","end_year":"2018"}
PRECE
ASORBIFE MacOS F5ERL, MTFRIBXIIMEREER
- BRI
+ CPU: 1.7 GHz Quad-Core Intel Core i7
+ NfF: 16GB
- Spark: 2.3.0, BHIAR
+ Hadoop: 2.9.2, fA#HIE

+ NebulaGraph : 3.6.0,
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FHASNBEZR, ARRERIMATESR:

- B& HREWIFMEE:

- Graph BRZ5#0 Meta BRZSHVRY IP uAEFIEE o

- 88 NebulaGraph BRI B A KR MNZ,

- B&4iF Exchange, #BEE8L o AR ER Exchange 3.6.0,

- BE%E Spark.

- Tf& NebulaGraph F8l#Z Schema M58, 1% Tag #l Edge type &R, B,
- INERXHEEHETE HDFS £, FEHIA Hadoop BRSBIEITIER.

- IRNHHFEFEAE NebulaGraph BEEEN, BEEEHSONBIMIERER TREX .
LR

#%% 1. 7£ NebulaGraph 6/ Schema

DI RRIEIE, RIUTHETE NebulaGraph H8IE Schema:

1. #aik Schema %, NebulaGraph H89 Schema BRI T RFAR.

£ 3 2 B

Tag player name string, age int

Tag team name string

Edge Type follow degree int

Edge Type serve start_year int, end_year int

2. £/ NebulaGraph Console tlIE—1E|=a] basketballplayer, FH8IE— Schema, W TFFfTo

## CUREZEE

nebula> CREATE SPACE basketballplayer \
(partition_num = 10, \
replica_factor = 1, \
vid_type = FIXED_STRING(30));

## EAREZ(E basketbal lplayer
nebula> USE basketballplayer;

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

## BliZ Tag team
nebula> CREATE TAG team(name string);

## B Edge type follow
nebula> CREATE EDGE follow(degree int);

## B Edge type serve
nebula> CREATE EDGE serve(start_year int, end_year int);

BEER, BER o

A 2. b3 ISON I

HIALTER:

1. I8 JSON X LU Schema BIEK,
2. FREY JSON X TEfERR R,

-450/723 - 2023 Vesoft Inc.
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R 3. BB E S

451E Exchange f5, &%/ target/classes/application.conf XHFIRE JSON HIEFAXMNELE, EATREIFR, SFHIMSHERA json_application.conf o Fh
BEBHFMRBEES I =1,

{
# Spark HBXECE
spark: {
app: {
name: NebulaGraph Exchange 3.6.0
}
driver: {
cores: 1
maxResultSize: 16
}
executor: {
memory:1G

}

cores: {
max: 16
}
}

# NebulaGraph #HXECE
nebula: {
address: {
# $57E Graph BRSSFIFRA Meta BRSSHY IP stbFIHHO.
# MRELERSHR, WUZERAEGES () DR
# $&3C : "ipl:port","ip2:port","ip3:port"
graph:["127.0.0.1:9669"]
HER— Meta BRSZH9MbAE,
#INRIEH NebulaGraph 7EEBIMLEH, 4k8s, I5EZE Leader Metafitiit,
meta:["127.0.0.1:9559"]
}

# 18EHE NebulaGraph BEAURHIAE A 2FE,
user: root
pswd: nebula

# EEEZE 2.
space: basketballplayer
connection: {

timeout: 3000

retry: 3
}
execution: {
retry: 3
}
error: {
max: 32
output: /tmp/errors
}
rate: {
Limit: 1024
timeout: 1000
}
}
# SBR
tags: [
# i&8 Tag player HXES.
{

# $57E NebulaGraph FIENXHE) Tag $%#fe
name: player
type: {

# IREBIER, A JSON

source: json

# IBENEAFREIES A NebulaGraph : Client 38 SSTo
sink: client

}

# 1B JSON CHFHIRETR,

# WIRMHTFAETE HOFS b, FIXNGISHEREREE, B hdfs://FFk, B0 hdfs://ip:port/xx/xx"s
# MRXAFAEEAM, FIWG|SIERERE, WU file://FFk, BHIG0"file:///tmp/xx.json"s
path: "hdfs://192.168.*.*:9000/data/vertex_player.json"

# 7 fields BI8E JSON X key &#F, EHIRAY value R{EF NebulaGraph HiEERBMERIEIER.
# MREFEEESME, ARGES () BH.
fields: [age,name]

# 187 NebulaGraph HR7EXHIEMRTT.
# fields 5 nebula.fields BIIRFEHH——IRL,
nebula.fields: [age, name]

# EBE—MHUER VID BYR.
# vertex BIEMAS JSON XFPAFERRIF—H
# B#h, NebulaGraph 3.6.0{R3ziFFRreRa B VID,
vertex: {
field:id
# udf:{
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separator:"_"
oldColNames: [field-0,field-1,field-2]
newCo[Name: new-field

=+ H W I

}

# 79 VID 1BIMEEMAEISR. 40 VID 79 12345, I@NNFI4K tagl /579 tagl 12345, FRIZTLEER.
# prefix:"tagl"

# 3F string 2R VID #HITIAFE(LIRIE.

# policy:hash

}

# EEBHAREA NebulaGraph MRASREE.
batch: 256

# BURE A NebulaGraph FYEZESIZHD XK.
partition: 32
}

# I8 Tag team HX{ER.
{
name: team
type: {
source: json
sink: client
}
path: "hdfs://192.168.*.*:9000/data/vertex_team. json"
fields: [name]
nebula.fields: [name]
vertex: {
field:id
}
batch: 256
partition: 32
}

# MRFERNEL =, BESZENRERTR.
]
# 4h3Ein
edges: [
# i&i8 Edge type follow #EX1EE.
{
# $87E NebulaGraph FRTEXHY Edge type &#Fo
name: follow
type: {
# IEERIER, A JSON.

source: json

# IBENAF SEIES A NebulaGraph : Client 3§ SST.
sink: client

}

# 1B JSON Z{HHIRETR,

# INRXAAFHEIE HDFS £, FING|SIEREER, M hdfs://FFk, a0 hdfs://ip:port/xx/xx"s
# INRXHEFHEEAM, BG|ISERRE, WU file://FFk, Ha0"file:///tmp/xx. json"s
path: "hdfs://192.168.*.*:9000/data/edge_follow. json"

# 7£ fields BIEE JSON XA key &#F, HIIRH value £1EF NebulaGraph HIEERMERIEIER.
# MRBEIEESME, ARGES () B
fields: [degree]

# $87%E NebulaGraph AREXHEMRTT.
# fields 5 nebula.fields HIIRFFHA——IRL,
nebula.fields: [degree]

# BE—NFIEERIA S B SRR,
# vertex WEMIE JSON XHHHFERIF—B,
# B, NebulaGraph 3.6.0{XziFFHTERERBIAEARIA VID,

source: {
field: src
# udf:{
# separator:"_"
# oldColNames: [field-0,field-1,field-2]
# newCoName:new-field
#

}

# 29 VID BIFEEMAISR. HlE0 VID A 12345, BINFISR tagl [EA tagl 12345, FRILTEER.
# prefix:"tagl"
# 3F string B VID #HITIAFHILIRIE.
# policy:hash
}
target: {

field: dst
# udf:{
# separator:"_"
# oldColNames: [field-0,field-1,field-2]
# newCoName:new-field
# }
# 29 VID BHNFEEMAISR. i VID f 12345, BINATSR tagl [EA tagl 12345, FRILTEER.
# prefix:"tagl"
# 3F string B VID #HITRRFHILIRIE.
# policy:hash
}

# HEE—NFIEA rank BOR (FIE) o
#ranking: rank
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# HtEBIPIEAE, TIE INSERT. UPDATE F1 DELETE, 2AIAJ INSERT.
#writeMode: INSERT

# IEEREHREA NebulaGraph HIRAILEE.
batch: 256

# BIBEE A NebulaGraph BIFRELIEN DX E.
partition: 32
}

# i&i8 Edge type serve fHX1ER.
{
name: serve
type: {
source: json
sink: client
}
path: "hdfs://192.168.*.*:9000/data/edge_serve. json"
fields: [start_year,end_year
nebula.fields: [start_year, end_year]
source: {
field: src
}
target: {
field: dst
}
batch: 256
partition: 32

]
# MRFBEAMESL, HSEFIENEEH TR
}

9% 4. 7] NebulaGraph 5 A%
BTN T & 498 JSON XHEIESAE NebulaGraph F1, X FSEH9HE, BTG ) G<240

${SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange <nebula-exchange-3.6.0. jar_path>-c <json_appLlication.conf_path>

e

JAR BERWMIRENAN: =775 55E M maven BFE T &,

il

${SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange /root/nebula-echange/nebula-exchange/target/nebula-exchange-3.6.0.jar -c /root/nebula-exchange/
nebula-exchange/target/classes/json_application.conf

R EI LR[BS B2 batchSuccess . <tag_name/edge_name> , HEIARINAYERE, 40 batchSuccess. follow: 300 o
B (A3 SR
B P AILTE NebulaGraph &P (5140 NebulaGraph Studio) FAITEIREM, HWIAKIBERSTES . Hla:
LOOKUP ON player VIELD id(vertex);
BABELERSS s sTATs BEHITERIR.
#9% 6. (WIH) 7£ NebulaGraph *E |

SNHERE, APELTE NebulaGraph REHEIEHERRS, FHHEESRZ51147

RIGEH: November 24,2023

-453/723 - 2023 Vesoft Inc.
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S ORC 4R
ASTA— R BIEBASNAIE A Exchange 3 77E7E HDFS Si4siify ORC SXF#43E8S A NebulaGraph,
HRgE
LA Al
PR
AXRIFE MacOS T5ehl, U TRIBEXIFMREERESR
- BRI
« CPU: 1.7 GHz Quad-Core Intel Core i7
- NfE: 16GB
- Spark: 2.4.7 BHR
+ Hadoop: 2.9.2 A #HEE
+ NebulaGraph : 3.6.0,
FIEz2 A
FESNSEZR, ARREERIALITESR:
- BE HRBITES:
+ Graph fRE5H Meta ARSSAHIAY IP sthiEFNIE O,
+ %5 NebulaGraph BRI A ZFZER,
- B&4miF Exchange, #EESN o A {ER Exchange 3.6.0,
- BERE Spark.
+ TH& NebulaGraph #8l#Z Schema M{ER., &1E Tag # Edge type HEM. B,
« WMRXMHFEE HDFS £, FEHIA Hadoop IRSBIZITIER,

© MRXAEFEEAME NebulaGraph BN, FEEEESAIGAERER TREX
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#%% 1. 7£ NebulaGraph (| Schema

7341 ORC XK, RUUT SR NebulaGraph F8I# Schema:

1. #yik Schema %, NebulaGraph 89 Schema BRI T RFAR.

2. {3 NebulaGraph Console tlIE—1E|=8] basketballplayer, FH8I3E— Schema, W TFFfTo

B 3 22
Tag player
Tag team
Edge Type follow
Edge Type serve

## SUREZEE
nebula> CREATE SPACE basketballplayer \

(partition_num = 10, \
replica_factor = 1, \
vid_type = FIXED_STRING(30));

## WEIEEZE(E] basketballplayer
nebula> USE basketballplayer;

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

## BIiE Tag team
nebula> CREATE TAG team(name string);

## B3 Edge type follow
nebula> CREATE EDGE follow(degree int);

## B Edge type serve
nebula> CREATE EDGE serve(start_year int, end_year int);

BZiER, EER o

2. 4 ORC it

BINATER:

1. I8 ORC X LU Schema BIEK,
2. $KEX ORC XHF7ZfEER 1R

s

W

%

3:

IR Be & S

B

name string, age int
name string

degree int

start_year int, end_year int

11.3.4 f#/ NebulaGraph Exchange

4miE Exchange f5, &/ target/classes/application.conf I E ORC #IEFHEXMELE, EATGIFR, SEFIHISIHFR A orc_application.conf o FNED
BIFAMARAEES N o

{

# Spark AAXEE
spark: {

}

#

app: {

name: NebulaGraph Exchange 3.6.0
}
driver: {

cores: 1

maxResultSize: 16
}
executor: {

memory:1G

}
cores: {

max: 16

}

NebulaGraph #8X%ECE

nebula: {

address: {
# $57E Graph BRSZFNFRA Meta BRSSHY IP HEAIHHC.
# MRBELERSR, MWUZEAEGES () DR

- 455/723 -

2023 Vesoft Inc.
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# #&z0 : "ipl:port","ip2:port","ip3:port"
graph:["127.0.0.1:9669"]
HEE— Meta ARSHYMAL,
#INRIEH NebulaGraph {EEBIFLEHR, 0kss, I5EZE Leader Metafyituiit,
meta:["127.0.0.1:9559"]
}

# 1A NebulaGraph BAYPREIAF &HIE.
user: root
pswd: nebula

# EEEZE R,
space: basketballplayer
connection: {
timeout: 3000
retry: 3
}
execution: {
retry: 3
}
error: {
max: 32
output: /tmp/errors
}
rate: {
Limit: 1024
timeout: 1000
}
}

# RIS
tags: [
# i&8 Tag player HXES,
{
# 4B NebulaGraph FRTEME) Tag ¥R,
name: player
type: {
# IEEBIRIR, fEMA ORC

source: orc

# IEEMAFSEIES A NebulaGraph : Client 3% SST.
sink: client

}

# $87E ORC M{FHIRETR,

# WNRHEHETE HOFS b, FIXNGISHERIRE, B hdfs://FFk, BN hdfs://ip:port/xx/xx"s
# WNRXHFHEEAM, FBWE|SIERRE, WU file://FFk, BHI40"file:///tmp/xx.orc"s

path: "hdfs://192.168.*.*:9000/data/vertex_player.orc"

# 1 fields BIEE ORC XA key 2#F, HIWH value RYEA NebulaGraph HIEERMERIEIER.
# MIRFBIEESME, BRES () B
fields: [age,name]

# $87E NebulaGraph HEXHIEIERH.
# fields 5 nebula.fields BIIRFHH——IRL,
nebula.fields: [age, name]

# IBE—NFIER VID B9R.
# vertex MEMIME ORC XHHHFERFRF—E,
# B#l, NebulaGraph 3.6.0{NZHFFRIRWEHAERM VID,
vertex: {
field:id
# udf:{
# separator:"_"
# oldColNames: [field-0,field-1,field-2]
# newCo LName: new-field
# }
# 79 VID 1BIMEEMAIS. a0 VID 79 12345, 3@MNEIZ tagl /579 tagl 12345, FRIZTEER.
# prefix:"tagl"
# 3F string 2R VID HITRRFLIRIF
# policy:hash
}

# #HtEIRIEERY, @IF INSERT, UPDATE A1 DELETE, ZRIAJ INSERT,
#writeMode: INSERT

# HEBIPRE R EMRZ S X EXBIHIBF AL, “writeMode' 79 DELETE B ZS8 A,
#deleteEdge: false

# IEEREHREA NebulaGraph HIRASEE,
batch: 256

# BIBS A NebulaGraph BYTEZ OIS KE.
partition: 32
}

# &8 Tag team HHXER.
{
name: team
type: {
source: orc
sink: client

}
path: "hdfs://192.168.*.*:9000/data/vertex_team.orc"
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fields: [name]
nebula.fields: [name]
vertex: {
field:id
}
batch: 256
partition: 32
}

# MREFBAMES R, FSERIEIREHRITHRN.
]
# 20388
edges: [
# &8 Edge type follow HEXEL.
{
# $87E NebulaGraph FRTENXHY Edge type %#F.
name: follow
type: {
# {EERIRR, £ ORC

source: orc

# $EEMIANT EIES A NebulaGraph : Client 3% SST.
sink: client

}

# 187 ORC XMFHIBETR,

# WNRFTFHETE HDFS L, FAXNG|SHEREREE, W hdfs://FFk, Ha0"hdfs://ip:port/xx/xx"s
# WNRFTFRETEA, FWE|SIEERE, XU file://Frk, B0 "file:///tmp/xx.orc"s

path: "hdfs://192.168.*.*:9000/data/edge_follow.orc"

# 7£ fields B4ETE ORC X4 key &#5, HIIRAY value RYF NebulaGraph FIEERMAIEKIER.
# MRBEEEZNME, ARXES (,) BHF.
fields: [degree]

# $57E NebulaGraph HR7E XHIE M.
# fields 5 nebula.fields BIRREEAA——FI Lo
nebula.fields: [degree]

# IEE—IERBBSM BN RN,
# vertex WEMIME ORC XHHMFERERF—E.
# B#i, NebulaGraph 3.6.0{XZHFFRIREHAERE VID,
source: {
field: src
# udf:{
# separator:"_"
# oldColNames: [field-0,field-1,field-2]
# newCoName:new-field
# }
# 79 VID MBIMEEMAEISR. 40 VID 79 12345, I@NNFIZK tagl /79 tagl 12345, FRIKTLEER.
# prefix:"tagl"
# 3F string 2B VID #HITIAFE(LIRIE.
# policy:hash
}
target: {
field: dst
# udf:{
# separator:"_"
# oldColNames: [field-0,field-1,field-2]
# newCoName:new-field
# }
# 79 VID 1BIMEEMAEISR. 40 VID 7 12345, I@INFI4K tagl [E/9 tagl 12345, FRILTEE.
# prefix:"tagl"
# 3t string R VID HITIAFHLIRIE.
# policy:hash
}

# IEE—MFIER rank BIR (FIi%) o
#ranking: rank

# #HEEIRIEERY, @IF INSERT. UPDATE A1 DELETE, ZRIAJ INSERT,
#writeMode: INSERT

# EEBHREA NebulaGraph BIRANEE,
batch: 256

# HUEE A NebulaGraph BYEESIENDKE.
partition: 32
}

# 1&8 Edge type serve HHXfER.
{
name: serve
type: {
source: orc
sink: client
}
path: "hdfs://192.168.*.*:9000/data/edge_serve.orc"
fields: [start_year,end_year]
nebula.fields: [start_year, end_year]
source: {
field: src
}
target: {
field: dst
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}
batch: 256
partition: 32

}
]

# MIRFBAMNEZ, FSEFENEREH TR
}

#U% 4. 7 NebulaGraph 5 A3

%

BTN T a <98 ORC XHEIES NE NebulaGraph f1, XFEEHNHE, BEENT S22,

S{SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange <nebula-exchange-3.6.0. jar_path>-c <orc_application.conf_path>

e

JAR BEBMIRINAI: H174758&E M maven €EF TH,

NN

S{SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange /root/nebula-exchange/nebula-exchange/target/nebula-exchange-3.6.0.jar -c /root/nebula-exchange/
nebula-exchange/target/classes/orc_application.conf

PRI LEIRES B2 batchSuccess. <tag_name/edge_name> , FRAIARRINAYERE, 5140 batchSuccess.follow: 300 o
BIES. (Aik) JSUEEWE
BFP A LUTE NebulaGraph B (540 NebulaGraph Studio) HHTEIRER, HIAKIERETES . fli0:
LOOKUP ON player YIELD id(vertex);
BAFBEIUERHS shon sTaTs BEEFITHEIR.
#986:  (WIF) 76 NebulaGraph HE#Z5|

SAHERE, APEILIE NebulaGraph REHBIEHERRS|, HHEESRZ51147

RIGEH: November 24,2023
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S Parquet SR
ASA—N RIS BBANMAIE A Exchange f§7287E HDFS Sk asitiy Parquet SXHFEUHES A NebulaGraph .
HRgE
3L o
PR
ASCTITE MacOS T5ERE, UTRIEXMIFREEER:
- BEMFAIAS:
« CPU: 1.7 GHz Quad-Core Intel Core i7
- A7E: 16GB
- Spark: 2.4.7 BHR
+ Hadoop: 2.9.2 A #HEE
+ NebulaGraph : 3.6.0,
Cllfie= s
FHaSABIEZRT, ARRERIAUTER:
- B FIREIITMER
+ Graph BRE#0 Meta BRSHIAY IP HuhEFNIH .
+ %5 NebulaGraph BRI A ZFZER,
- B&4iF Exchange, #BEE2N o AfI{ER Exchange 3.6.0,
- BERE Spark.
+ TH& NebulaGraph #8l#Z Schema M{ER., &1E Tag # Edge type HEM. B,
 WNRHFFHETE HDFS £, HEHIA Hadoop FRSBIZITIER,

© MRXAEFEEAME NebulaGraph BN, FEEEESAIGAERER TREX
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11.3.4 f#/ NebulaGraph Exchange

#%% 1. 7£ NebulaGraph (| Schema

534 Parquet XHFHBIEIRE, LU THERE NebulaGraph FEl# Schema:

1. #yik Schema %, NebulaGraph 89 Schema BRI T RFAR.

2R AR Bl

Tag player name string, age int

Tag team name string

Edge Type follow degree int

Edge Type serve start_year int, end_year int

2. {3 NebulaGraph Console tlIE—1E|=8] basketballplayer, FH8I3E— Schema, W TFFfTo

## SUREZEE

nebula> CREATE SPACE basketballplayer \
(partition_num = 10, \
replica_factor = 1, \
vid_type = FIXED_STRING(30));

## WEIEEZE(E] basketballplayer
nebula> USE basketballplayer;

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

## BIiE Tag team
nebula> CREATE TAG team(name string);

## B3 Edge type follow
nebula> CREATE EDGE follow(degree int);

## B Edge type serve
nebula> CREATE EDGE serve(start_year int, end_year int);

BZiER, EER o

A 2. 4 Parquet {1
AL TER:

1. 32 Parquet X LU E Schema BIEXK,
2. $KBY Parquet X 7#HERR 1R

W 3. BMIECE S

4miE Exchange [5, &l target/classes/application.conf IR E Parquet #IBFIEXNEE. EARFGIH, SFRHXEEA
parquet_application.conf o FZNECEINAVIEMIRAEIES N o

{
# Spark AAXEE
spark: {
app: {
name: NebulaGraph Exchange 3.6.0
}
driver: {
cores: 1
maxResultSize: 16
}
executor: {
memory:16

}

cores: {
max: 16
}
}

# NebulaGraph #H%EE
nebula: {
address: {
# $87E Graph ARSANFRE Meta ARSSHY IP HbHEANSRO.
# MRBELERSR, MWUZEAEGES () DR
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}

#

# #&z0 : "ipl:port","ip2:port","ip3:port"
graph:["127.0.0.1:9669"]
HEE— Meta ARSHYMAL,
#INRIEH NebulaGraph {EEBIFLEHR, 0kss, I5EZE Leader Metafyituiit,
meta:["127.0.0.1:9559"]
}

# 1A NebulaGraph BAYPREIAF &HIE.
user: root
pswd: nebula

# EEEZE R,
space: basketballplayer
connection: {
timeout: 3000
retry: 3
}
execution: {
retry: 3
}
error: {
max: 32
output: /tmp/errors
}
rate: {
Limit: 1024
timeout: 1000
}

pLSETS

tags: [

# i&8 Tag player HXES,
{
# 4B NebulaGraph FRTEME) Tag ¥R,
name: player
type: {
# IREBIER, A Parquet,
source: parquet

# IEEMAFSEIES A NebulaGraph : Client 3% SST.
sink: client

}

# 187 Parquet XX{FRIRRTR,

# WNRHEHETE HOFS b, FIXNGISHERIRE, B hdfs://FFk, BN hdfs://ip:port/xx/xx"s
# WNRUTFETEAM, FAWE|SIERBE, XU file://Fk, HlA0"file:///tnp/xx.csv"s

path: "hdfs://192.168.11.139000/data/vertex_player.parquet"

# 1% fields BISTE Parquet XA key %#F, HIIWH value RYEA NebulaGraph HIEEREMERIEIER.
# MIRFBIEESME, BRES () B
fields: [age,name]

# $87E NebulaGraph HEXHIEIERH.
# fields 5 nebula.fields BIIRFHH——IRL,
nebula.fields: [age, name]

# IBE—MFIER VID B9R.
# vertex RIEMAS Parquet XIFFMIFERRIF—H.
# B#l, NebulaGraph 3.6.0{NZHFFRIRWEHAERM VID,

vertex: {
field:id
# udf:{
# separator:"_"
# oldColNames: [field-0,field-1,field-2]
# newCo LName: new-field
# }

# 79 VID 1BIMEEMAIS. a0 VID 79 12345, 3@MNEIZ tagl /579 tagl 12345, FRIZTEER.
# prefix:"tagl"

# 3F string 2R VID HITRRFLIRIF

# policy:hash

}

# #HtEIRIEERY, @IF INSERT, UPDATE A1 DELETE, ZRIAJ INSERT,
#writeMode: INSERT

# HEBIPRE R EMRZ S X EXBIHIBF AL, “writeMode' 79 DELETE B ZS8 A,
#deleteEdge: false

# IEEREHREA NebulaGraph HIRASEE,
batch: 256

# BIBS A NebulaGraph BYTEZ OIS KE.
partition: 32
}

# &8 Tag team HHXER.
{
name: team
type: {
source: parquet
sink: client

}
path: "hdfs://192.168.11.13:9000/data/vertex_team.parquet"
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fields: [name]
nebula.fields: [name]
vertex: {
field:id
}
batch: 256
partition: 32
}

# MREFBAMES R, FSERIEIREHRITHRN.
]
# 3EiH
edges: [
# &8 Edge type follow HEXEL.
{
# $87E NebulaGraph FRTENXHY Edge type %#F.
name: follow
type: {
# IBELIBR, FA Parquet,
source: parquet

# $EEMIANT EIES A NebulaGraph : Client 3% SST.
sink: client

}

# $8E Parquet XHHIRRR.

# WNRFTFHETE HDFS L, FAXNG|SHEREREE, W hdfs://FFk, Ha0"hdfs://ip:port/xx/xx"s
# WNRFTFMETEAR, PG| SIEERE, XU file://Frk, BN "file:///tmp/xx.csv"s

path: "hdfs://192.168.11.13:9000/data/edge_follow.parquet"

# 7 fields BI5E Parquet X key ¥, HIFRAY value &EH NebulaGraph H3gERMAIEKIETR.
# MRBEEEZNME, ARXES (,) BHF.
fields: [degree]

# $57E NebulaGraph HR7E XHIE M.
# fields 5 nebula.fields BIRREEAA——FI Lo
nebula.fields: [degree]

# IEE—IERBBSM BN RN,
# vertex WEMME Parquet XHHRHNFRFRF—H.
# B#i, NebulaGraph 3.6.0{XZHFFRIREHAERE VID,
source: {
field: src
# udf:{
# separator:"_"
# oldColNames: [field-0,field-1,field-2]
# newCoName:new-field
# }
# 79 VID MBIMEEMAEISR. 40 VID 79 12345, I@NNFIZK tagl /79 tagl 12345, FRIKTLEER.
# prefix:"tagl"
# 3F string 2B VID #HITIAFE(LIRIE.
# policy:hash
}
target: {
field: dst
# udf:{
# separator:"_"
# oldColNames: [field-0,field-1,field-2]
# newCoName:new-field
# }
# 79 VID 1BIMEEMAEISR. 40 VID 7 12345, I@INFI4K tagl [E/9 tagl 12345, FRILTEE.
# prefix:"tagl"
# 3t string R VID HITIAFHLIRIE.
# policy:hash
}

# IEE—MFIER rank BIR (FIi%) o
#ranking: rank

# #HEEIRIEERY, @IF INSERT. UPDATE A1 DELETE, ZRIAJ INSERT,
#writeMode: INSERT

# EEBHREA NebulaGraph BIRANEE,
batch: 256

# HUEE A NebulaGraph BYEESIENDKE.
partition: 32
}

# 1&8 Edge type serve HHXfER.
{
name: serve
type: {
source: parquet
sink: client
}
path: "hdfs://192.168.11.13:9000/data/edge_serve.parquet"
fields: [start_year,end_year]
nebula.fields: [start_year, end_year]
source: {
field: src
}
target: {
field: dst
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}
batch: 256
partition: 32

}
]

# MIRFBAMNEZ, FSEFENEREH TR
}

#U% 4. 7 NebulaGraph 5 A3

%

BT T L% Parquet XHEIES A\EI NebulaGraph #, XFEEBIHA, B8NS ) G<240,

S{SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange <nebula-exchange-3.6.0. jar_path>-c <parquet_application.conf_path>

e

JAR BEBMIRINAI: H174758&E M maven €EF TH,

NN

S{SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange /root/nebula-exchange/nebula-exchange/target/nebula-exchange-3.6.0.jar -c /root/nebula-exchange/
nebula-exchange/target/classes/parquet_application.conf

PRI LEIRES B2 batchSuccess. <tag_name/edge_name> , FRAIARRINAYERE, 5140 batchSuccess.follow: 300 o
BIES. (Aik) JSUEEWE
BFP A LUTE NebulaGraph B (540 NebulaGraph Studio) HHTEIRER, HIAKIERETES . fli0:
LOOKUP ON player YIELD id(vertex);
BAFBEIUERHS shon sTaTs BEEFITHEIR.
#986:  (WIF) 76 NebulaGraph HE#Z5|

SAHERE, APEILIE NebulaGraph REHBIEHERRS|, HHEESRZ51147

RIGEH: November 24,2023
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5\ HBase %

ASTA— R BIEBASNAIE R Exchange $$77E7E HBase LAY#3ES N NebulaGraph .
16/
A3CBL basketballplayer 2025 K94,
EATAIGR, ZEIREDEEAN HBase 1, Llplayer . team. follow#l serve FANRIEFM T FAESMILNER. MTAE M RIBOKIE.

hbase(main):002:0> scan "player"

ROW COLUMN+CELL

player100 column=cf:age, timestamp=1618881347530, value=42

player100 column=cf:name, timestamp=1618881354604, value=Tim Duncan
player101 column=cf:age, timestamp=1618881369124, value=36

player101 column=cf:name, timestamp=1618881379102, value=Tony Parker
player102 column=cf:age, timestamp=1618881386987, value=33

player102 column=cf:name, timestamp=1618881393370, value=LaMarcus Aldridge
player103 column=cf:age, timestamp=1618881402002, value=32

player103 column=cf:name, timestamp=1618881407882, value=Rudy Gay

hbase(main):003:0> scan "team"

ROW COLUMN+CELL
team200 column=cf:name, timestamp=1618881445563, value=Warriors
team201 column=cf:name, timestamp=1618881453636, value=Nuggets

hbase(main):004:0> scan "follow"

ROW COLUMN+CELL

player100 column=cf:degree, timestamp=1618881804853, value=95

player100 column=cf:dst_player, timestamp=1618881791522, value=player101
player101 column=cf:degree, timestamp=1618881824685, value=90

player101 column=cf:dst_player, timestamp=1618881816042, value=player102

hbase(main):005:0> scan "serve"

ROW COLUMN+CELL

player100 column=cf:end_year, timestamp=1618881899333, value=2016

player100 column=cf:start_year, timestamp=1618881890117, value=1997

player100 column=cf:teamid, timestamp=1618881875739, value=team204
PMEECE

ASURBIE MacOS F5ER, U TRIEXHNIFREEESR:
 BECRAIAE

« CPU: 1.7 GHz Quad-Core Intel Core i7

- N7E: 16 GB

- Spark: 2.4.7, BHUR

« HBase: 2.2.7

» NebulaGraph : 3.6.0,

FHASNSEZR, ARFEERINLITESR:

« BEZIELE NebulaGraph HREMIFE R :
+ Graph BRSS5H Meta ARSSHIRY IP #thhbFNiR O,
+ %8 NebulaGraph SRRV A BFZ3,

- BA4IE Exchange, #1BIEE 4515 Exchange, ZRBIFRfER Exchange 3.6.00

BE%%E Sparko.

T f# NebulaGraph # &l Schema BE 8, B3E Tag # Edge type B, BMS.
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#%% 1. 7£ NebulaGraph (| Schema

DHEIE, RUTHEIE NebulaGraph #8l# Schema:

1. #yik Schema %, NebulaGraph 89 Schema BRI T RFAR.

2R AR Bl

Tag player name string, age int

Tag team name string

Edge Type follow degree int

Edge Type serve start_year int, end_year int

2. 7£ NebulaGraph HglIZ— & =8 basketballplayer, FH8IE—" Schema, W TFFiTo

# BlIREZEE)

nebula> CREATE SPACE basketballplayer \
(partition_num = 10, \
replica_factor = 1, \
vid_type = FIXED_STRING(30));

## WEIEEZE(E] basketballplayer
nebula> USE basketballplayer;

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

## B Tag team
nebula> CREATE TAG team(name string);

## B3 Edge type follow
nebula> CREATE EDGE follow(degree int);

## B2 Edge type serve
nebula> CREATE EDGE serve(start_year int, end_year int);

BZiER, EER o

AR 2. BRI E M

11.3.4 f#/ NebulaGraph Exchange

#®1F Exchange [, &l target/classes/application.conf MHi&E HBase HIBFEXNEE. EARGIF, SHIBISIHE I hbase_application.conf o &

MNCEDRIFAREFIES L o

{
# Spark HHXEE
spark: {
app: {
name: NebulaGraph Exchange 3.6.0
}
driver: {
cores: 1
maxResultSize: 16
}
cores: {
max: 16
}
}

# NebulaGraph fEXEE
nebula: {

address: {
# LU/ NebulaGraph 9 Graph RRS3H0 Meta ARSSPRTEANESHY IP HbuiitfziwOl,
# RFHZ MbhE, #3XR "ipl:port”,"ip2:port","ip3:port"s
# FEMIEZ BIUESGES (,) B
graph:["127.0.0.1:9669"]
HEE— Meta ARSSHVMAL.
#INREM NebulaGraph TEEIFLEHR, a0kss, FEECE Leader Metapyitiit,
meta:["127.0.0.1:9559"]

}

# HEMWSHUAIAE NebulaGraph FEREIZEEIHEEHIBIR.

user: root

pswd: nebula

# E NebulaGraph FHREEAFUENEZCERM.

space: basketballplayer

connection: {
timeout: 3000
retry: 3

}
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execution: {
retry: 3
}
error: {
max: 32
output: /tmp/errors
}
rate: {
Limit: 1024
timeout: 1000
}
}
# SIS
tags: [
# i&i8 Tag player HHXES.
# WRFBEIT rowkey RENEIRIR, EEE “rowkey”, FIFRNIFIEEE LRI,

{

# NebulaGraph F¥$RZAY Tag &#fo

name: player

type: {
# IREBIERXMEI, 1RER HBase,
source: hbase
# IBENAF REIES A NebulaGraph : Client 3§ SST.
sink: client

}

host:192.168.*.*

port:2181

table:"player"

columnFami Ly:"cf"

# 7£ fields BI5E player RFMIFIGH, HMFA value RYEHR NebulaGraph HIEERBM.
# fields # nebula.fields BHIEREHUA——IIRL,

# MRBEIEESNIIGM, BERGES () BH.

fields: [age,name]

nebula.fields: [age,name]

# IBERPE—FIHIEA NebulaGraph g VID BIKIR.
# BUA0 rowkey 1EX VID BY3KIR, iEIEE “rowkey”s

vertex:{
field:rowkey
# udf:{
# separator:"_"
# oldColNames: [field-0,field-1,field-2]
# newCoName:new-field
#

}
# 39 VID M@INFEERIAIS. BIEN VID Jy 12345, @ANATLR tagl /5 tagl 12345, FRILTEER.
# prefix:"tagl"
# 3¢ string B VID H{TRFHILIRIE,
# policy:hash
}

# HEEIRIEXEL, @IE INSERT. UPDATE 1 DELETE. BRIAJ3 INSERT,
#writeMode: INSERT

# HEBIPRET R SRR Z = X BXBIHIAFI AL, “writeMode’ 79  DELETE BHiZB A,
#deleteEdge: false

# BREA NebulaGraph HIERIESEK.
batch: 256

# HIES A NebulaGraph FYEESIEMND XK.
partition: 32

}
# 188 Tag team HHXER.
{

name: team
type: {
source: hbase
sink: client
}
host:192.168.*.*
port:2181
table:"team"
columnFami Ly:"cf"
fields: [name]
nebula.fields: [name]
vertex:{
field:rowkey
}
batch: 256
partition: 32

]
# SMRNEIE
edges: [
# 1% Edge type follow #HXEE

# NebulaGraph FRZJ[ZEY Edge type %&#fo
name: follow

type: {
# IEEBIREX B, IREN HBase.
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source: hbase

# 1EEINEIES A NebulaGraph BB,
# IBENAFREIES A NebulaGraph : Client 38 SSTo
sink: client

}

host:192.168.*.*
port:2181
table:"follow"
columnFami Ly:"cf"

# 7£ fields BHEE follow RPEFIGH, HITRAY value RYEA NebulaGraph HisEREM.
# fields # nebula.fields BHIEBUF——IIFL,

# MRFBEEES IR, BEXES () RBH.

fields: [degree]

nebula.fields: [degree]

# 7€ source B, $F follow RAFE—FIERNIBMEEIHREIBR. THIER rowkeyo
# 7£ target B, ¥¥ follow RFAE—FIERIBNBENREIER. ~FEIEMS dst_player,
source: {

field:rowkey

# udf:{

# separator:"_"

# oldColNames: [field-0,field-1,field-2]
# newCo [Name: new-field

# }

# 79 VID 1BIMEERAIS. A0 VID 79 12345, 3@MNEI4 tagl /579 tagl 12345, FRIZTEER.
# prefix:"tagl"

# 3F string 2R VID HITRRFLIRIF.

# policy:hash

}
target:{
field:dst_player
# udf:{
# separator:"_"
# oldColNames: [field-0,field-1,field-2]
# newCo LName: new-field
# }

# 79 VID 1BIMEEMAEISR. A0 VID 7 12345, I@NNEI4K tagl /G579 tagl 12345, FRIKTLEER.
# prefix:"tagl"

# 3F string 2R VID #HITIAFE(LIRIE.

# policy:hash

}

# IE—IUER rank BYR (FIE) o
#ranking: rank

# #HEEIRIEERY, @IF INSERT. UPDATE A1 DELETE, ZRIAJ) INSERT,
#writeMode: INSERT

# BHRE A NebulaGraph BUBUESE.
batch: 256

# HUEE A NebulaGraph BYEESIEMDXKE.
partition: 32
}

# 1% Edge type serve HHXER
{
name: serve
type: {
source: hbase
sink: client
}
host:192.168.*.*
port:2181
table:"serve"
columnFami Ly:"cf"

fields: [start_year,end_year]
nebula.fields: [start_year,end_year]
source:{

field:rowkey

}

target:{
field:teamid

}

# IBE—NIUER rank BYR (FJ3E) o
#ranking: rank

batch: 256
partition: 32
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9% 3. [ NebulaGraph 5 A%

%

TITIN T e <R HBase #ES ANE NebulaGraph . XFESHMHAE, BESNT G o210,

${SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange <nebula-exchange-3.6.0. jar_path> -c <hbase_appLlication.conf_path>

e

JAR BERWMIRENAN: =775 55E M maven BFE T &,

NN

${SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange /root/nebula-exchange/nebula-exchange/target/nebula-exchange-3.6.0.jar -c /root/nebula-exchange/
nebula-exchange/target/classes/hbase_application.conf

R ETEIR [OE B AEER batchSuccess. <tag_name/edge_name> , HIARRINAIENE, 140 batchSuccess. follow: 300 o
HhE 4 (A1) JOIEETE
FFP A LUTE NebulaGraph 4% (540 NebulaGraph Studio) HFHITEIRER, BIAKIEREES . fl0:
LOOKUP ON player YIELD id(vertex);
BABELERGS shon sTATs BEHITERIE.
#9%5.  (WIFH) 7£ NebulaGraph *FE R

SANHERE, APEILTE NebulaGraph REHEIEHERRS, HHEESRZ51147

RIGEHT: November 24,2023
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S\ MySQL/PostgreSQL %

ASTA— R BIEBASNAIE A Exchange 1757 MySQL ERY%3ES N NebulaGraph, tiEFF M PostgreSQL S L##EEI NebulaGraph »
SR
AT Fflo

EARTHIGR, ZEIEEEEFN MySQL B basketbal L HYERIEER, Liplayer . team. follow I serve INREFME T FIARMULNER. UTFHE
NRAVEEH,

mysql>desc player;

P #pmommmmmmomes b — At Arozmmmms +
|Field |Type  |Null|Key|Default |Extra |
S uemm— e E— R s +

| playerid | varchar(30) | YES | |NULL | |
|age |int |YES| |NULL | |

[name |varchar(30)|YES | |NULL | |
S uemm— e E— R s +

mysql> desc team;

F— E— SR A ES— S +
| Field | Type | Null | Key | Default | Extra |
PSR PSR TS Homeee Ao Apmmmmee +

| teamid | varchar(30) | YES | |NULL | |
|name |varchar(30) |[YES | |NULL | |
—— oo e E— oo e +

mysql> desc follow;

[ — S —— PR P S — S — +
|Field |Type  [Null|Key|Default|Extra |
(LSS Aremmmmmces Ao AT Ao TSR +

| src_player | varchar(30) | YES | |NULL | |
| dst_player | varchar(30) |[YES | |NULL | |
|degree |int |YES| |NULL | |

+

(LSS T S S AT Ao TSR +
mysql> desc serve;

[ eSS e Fas— s e +
|Field |Type | Null|Key |Default|Extra |
4o e Ahmes A Ao dhmmmcmes +

| playerid |varchar(30)|YES | |NULL | |
|teamid |varchar(30) |[YES | |NULL | |

| start_year|int  |YES| |NULL | |
|end_year |int  |YES| |NULL | |

[ — S —— PR P S — S — +

PASEAC B

ASCRITE MacOS T5EE, UTRIEXAIFREEER:
. FEARIAE

« CPU: 1.7 GHz Quad-Core Intel Core i7

- A7E: 16GB

- Spark: 2.4.7, BHUAR

« MySQL: 8.0.23

» NebulaGraph : 3.6.0,
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11.3.4 f#f NebulaGraph Exchange

FHASNBEZR, ARRERIMATESR:

- B& HREWIFMEE:
- Graph BRZ5H0 Meta BRSZ 8989 IP akFNiH .
- 88 NebulaGraph BRI B A KR MNZ,
- B&4iF Exchange, #BEE8L o AR ER Exchange 3.6.0,
- BE%RE Spark,.
BARTHHAMEE Spark B SPARK_HOME/jars B R To

- TH& NebulaGraph F8l#Z Schema M58, B1E Tag #l Edge type W&, B,

- BEREHFE Hadoop ARS.

% 1. 7F NebulaGraph #{1]## Schema

DIEIE, LTS B NebulaGraph 183 Schema:

1. #33A Schema &2, NebulaGraph HfY Schema BRI FXRFTo

2R BR B

Tag player name string, age int

Tag team name string

Edge Type follow degree int

Edge Type serve start_year int, end_year int

2. 1 NebulaGraph FreliZ2— B =8 basketballplayer, F8JiE—" Schema, I TFFiRo

## BUREZE

nebula> CREATE SPACE basketballplayer \
(partition_num = 10, \
replica_factor = 1, \
vid_type = FIXED_STRING(30));

## EFEEIZEE] basketbal Lplayer
nebula> USE basketballplayer;

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

## BIiZ Tag team
nebula> CREATE TAG team(name string);

## B3 Edge type follow
nebula> CREATE EDGE follow(degree int);

## Bl Edge type serve
nebula> CREATE EDGE serve(start_year int, end_year int);

B3

e

g, #8l o

B 2. BREE
481F Exchange [, &l target/classes/application.conf SXFIKE MySQL #IRRHEXNEE, TEATEIFR, EFIFISXHR 7 nysql_application.conf o &
MCEMANIFMIRERIFS I o

# Spark HEXEE
spark: {

-470/723 - 2023 Vesoft Inc.
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11.3.4 f#/ NebulaGraph Exchange

app: {
name: NebulaGraph Exchange 3.6.0
}
driver: {
cores: 1
maxResultSize: 16
}
cores: {
max: 16
}
}

# NebulaGraph #EXECE
nebula: {

address:{
# LT/ NebulaGraph 9 Graph BRSZH0 Meta BRZSPARTEANESRY IP Hbhitf%iwOl,
# WNREZMIE, XA "ipl:port","ip2:port","ip3:port"s
# REMIEZ BINESGES (,) .
graph:["127.0.0.1:9669"]
#HEE— Meta ARSSHOMEIE,
#INRITAY NebulaGraph FEREHIMLESR, a0k8s, iEEZE Leader MetadJithit,
meta:["127.0.0.1:9559"]

}

# HEEMKSBAFE NebulaGraph 1BREZEHEHIBR,

user: root

pswd: nebula

# HHE NebulaGraph FHEBE ALKIEHEZEZM,

space: basketballplayer

connection: {
timeout: 3000

retry: 3
}
execution: {
retry: 3
}
error: {
max: 32
output: /tmp/errors
}
rate: {
Limit: 1024
timeout: 1000
}
}
# SIES
tags: [
# i&i8 Tag player HHXES.
{

# NebulaGraph HR¥IRZAY Tag &#.
name: player
type: {
# IEEBIERX MBI, REA MySQL.
source: mysql
# 1EEMANT EIES A NebulaGraph : Client 8% SST.
sink: client

}

host:192.168.*.*
port:3306

user:"test"

password: "123456"
database:"basketball"

# PEENRIZREIE,

# nebula-exchange_spark_2.2 AECEIZEM. FXFFEE sentence,

# nebula-exchange_spark_2.4 # nebula-exchange_spark_3.0 SIMEREIZSH, BRFAEM sentence ERIECE.
table:"basketball.player"

# B EIE DRI,

# nebula-exchange_spark_2.2 FX#ZEH,

# nebula-exchange_spark_2.4 # nebula-exchange_spark_3.0 AIMEREZESH, BRTHEM table FNESE, ZIHZREN,
# sentence: "select * from people, player, team"

# 7£ fields BIETE player RPMFILH, HIFRAY value RIFA NebulaGraph FIEEREM.
# fields # nebula.fields BHERBEUA——IIRL,

# MRFBEEEZNIRH, BRES () BH.

fields: [age,name]

nebula.fields: [age,name]

# fEERPE—FIHIEN NebulaGraph #s2 VID Y

vertex: {
field:playerid
# udf:{
# separator:"_"
# oldColNames: [field-0,field-1,field-2]
# newCo[Name: new-field
# }

# 79 VID 1BIMEEMAEISR. HIA0 VID 79 12345, 3@MNEI4 tagl /579 tagl 12345, FRIZTEER.
# prefix:"tagl"

# 3F string 2R VID HITRRFLIRIF

# policy:hash

}

# #HtEIRIEERY, @IF INSERT. UPDATE A1 DELETE, ZRIAJ INSERT,
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#writeMode: INSERT

# HEBIPRET R EMIRRIZ 2 X BXBIHIAFI AL, “writeMode’ 79  DELETE BHZB A,
#deleteEdge: false

# BREA NebulaGraph HIEKIESEEK.
batch: 256

# HIES A NebulaGraph BYEESIEND XK.
partition: 32

}
# 188 Tag team HHXER.
{

name: team
type: {
source: mysql
sink: client

}

host:192.168.*.*

port:3306

database:"basketball"

table:"team"

user:"test"

password: "123456"

sentence:"select teamid, name from team order by teamid"

fields: [name]
nebula.fields: [name]
vertex: {

field: teamid
}
batch: 256
partition: 32

1

# SMIBINEE
edges: [
# 1&& Edge type follow HXER
{
# NebulaGraph HR¥$RZHY Edge type %o
name: follow

type: {
# IEEBIBEX B, REA MySQlo
source: mysql

# IEENHIES A NebulaGraph HIH,
# IBENAF REIES A NebulaGraph : Client 3§ SST.
sink: client

}

host:192.168.*.*
port:3306

user:"test"
password:"123456"
database:"basketball"

# PEPENRIZREIE,

# nebula-exchange_spark_2.2 %AECEZSH. FXZIFEE sentence,

# nebula-exchange_spark_2.4 # nebula-exchange_spark_3.0 FIMEREZESH, BREFHEM sentence FFIEE,
table:"basketball.follow"

# B EIEAIRIEE,

# nebula-exchange_spark_2.2 RZ#HZEH.

# nebula-exchange_spark_2.4 #1 nebula-exchange_spark_3.0 FIMEREZSH, BRFHEM table MRS, ZHZREN,
# sentence: "select * from follow, serve"

# 7£ fields BIEE follow RFKIFIGH, HMFA value RYEHR NebulaGraph HIEERBM.
# fields # nebula.fields BHIEREMA——IIFL,

# MRBEIEESNIIGM, BERGES () BH.

fields: [degree]

nebula.fields: [degree]

# 7E source 2, fF follow RPE—IIENBIIERREIER
# 1F target B, 3¥ follow RAE—FIERILN BN =L

source: {
field: src_player
# udf:{
# separator:"_"
# oldColNames: [field-0,field-1,field-2]
# newCoName:new-field
#

}
# 39 VID H@INFEERIAIS. BIEN VID Jy 12345, @ANATLR tagl /54 tagl 12345, FRILTEMER.
# prefix:"tagl"
# 3F string B VID #HITRRFHILIRIE.
# policy:hash
}

target: {

field: dst_player
# udf:{
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separator:"_"
oldColNames: [field-0,field-1,field-2]

newCo[Name: new-field

=+ H W I

}

# 79 VID 1BIMEEMAEISR. 40 VID 79 12345, I@NNFI4K tagl /579 tagl 12345, FRIZTLEER.
# prefix:"tagl"

# 3t string B VID BTIAFILIRIE,

# policy:hash

}

# IBE—HUER rank BYR (FJE) o
#ranking: rank

# #HEEIRIEERY, @IF INSERT. UPDATE A1 DELETE, ZRIAJ9 INSERT,
#writeMode: INSERT

# BHRE A NebulaGraph BUBUESRE.
batch: 256

# BUEE A NebulaGraph BYEESIEMDKE.
partition: 32
}

# 1% Edge type serve HHXER
{
name: serve
type: {
source: mysql
sink: client

}

host:192.168.*.*
port:3306
database:"basketball"
table:"serve"
user:"test"
password: "123456"
sentence:"select playerid,teamid,start_year,end_year from serve order by playerid"
fields: [start_year,end_year
nebula.fields: [start_year,end_year]
source: {
field: playerid
}
target: {
field: teamid
}

# HEE—NFIEA rank BOR (FIE) o
#ranking: rank

batch: 256
partition: 32

#9% 3. [7] NebulaGraph 5 A%

%

BT T a<R MySQL $##ES NE NebulaGraph Ho XTSI, BESRNS G210,

${SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange <nebula-exchange-3.6.0. jar_path>-c <mysql_appLlication.conf_path>

e

JAR BEMMIRENA . H174755E M maven €F FH,

il

S{SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange /root/nebula-exchange/nebula-exchange/target/nebula-exchange-3.6.0.jar -c /root/nebula-exchange/
nebula-exchange/target/classes/mysql_application.conf

FAP A LATEIR EIE B R batchSuccess. <tag_name/edge_name> , FHIARRINAEYELE. B4 batchSuccess. follow: 300 o

HR 4. (AE) RUEEEE
B A LATE NebulaGraph B (540 NebulaGraph Studio) HHfTEIRER, HBIAKIERTESAN. fl0:

LOOKUP ON player YIELD id(vertex);

BARPEELERGS shon sTATs BERITEE.
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#9856 (WF) 7€ NebulaGraph HE#Z3

SABIERE, FAFELTE NebulaGraph REFEIBRHERRS|, HEBESRZ5714,

BRIEE#H: November 24,2023
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5\ Oracle i

ASTA— R BIEBASNAIE A Exchange $7F4E7E Oracle LHIEUES N NebulaGraph .

LA Ao

EARTHIR, ZEIEEELEFN Oracle FE N basketbal L BUEHERZE, Llplayer . team. follow Fll serve FAPNRIFME T A RFAIIAMIER. UTHE
NRAVEEH,

oracle> desc player;

dpmmmmmmmne St Apmmmmmmmmmmmes +

[ Column | Null | Type |
 —— pe— eSeaREa——— +

| PLAYERID | - | VARCHAR2(30) |
NAME | - |VARCHAR2(30) |
|AGE |- |NUMBER |
 —— pe— eSeaREa——— +

oracle> desc team;

P F— B — +
| Column | Null | Type |
(PSR PSR T +
| TEAMID | - |VARCHAR2(30) |
NAME | - |VARCHAR2(30) |
 —— pe— eSeaREa——— +

oracle> desc follow;

P — S — B +
[Column [ Null | Type |
(PSR SR N +

| SRC_PLAYER | - | VARCHAR2(30)
| DST_PLAYER | - | VARCHAR2(30)
|DEGREE |- |NUMBER |
(PSR SR N +

oracle> desc serve;

[ e eromreromrees +
| Column | Null | Type |
B — S — S — +
| PLAYERID | - |VARCHAR2(30) |
| TEAMID | - |VARCHAR2(30) |
| START_YEAR| - |NUMBER |
|END_YEAR | - |NUMBER |
[ — S— e — +
P E

AIXRIFE MacOS T5Erl, UTRBXIFMREERER
- BEMFAIAS
« CPU: 1.7 GHz Quad-Core Intel Core i7
- N7E: 16GB
- Spark: 2.4.7, ##hk
+ NebulaGraph : 3.6.0,
Eilfi==ts
FHASANEBIEZRT, ARRERIAUTESR:
S =r FIREIIHMER:
+ Graph AR50 Meta BRZSAYRY IP HULEFIEE o
+ %8 NebulaGraph BRI R ZFZER,
- B&4RIF Exchange, #EESN o ZSRBGIFR{ER Exchange 3.6.00
- BAERE Spark,
- THi# NebulaGraph H&lI2H Schema 158, B3E Tag # Edge type B, BMF.

- BEREHFE Hadoop BRS.

-475/723 - 2023 Vesoft Inc.


https://docs-cdn.nebula-graph.com.cn/dataset/dataset.zip

EEFE

nebula-exchange_spark_2.2 (X Z#F5REH, FZHFLZREM,

RIEFIR

#%% 1. £ NebulaGraph # {1/ Schema

DEIE, RUTHEIE NebulaGraph #1813 Schema:

1. #33A Schema &2, NebulaGraph HfY Schema BRI FXRFTo

2R E=g i
Tag player
Tag team
Edge Type follow
Edge Type serve

2. 1€ NebulaGraph #rel2— B =8 basketballplayer, F&JE— Schema, I0TFFizo

## CUREZRE

nebula> CREATE SPACE basketballplayer \
(partition_num = 10, \
replica_factor = 1, \
vid_type = FIXED_STRING(30));

## EREIZEIE basketbal lplayer
nebula> USE basketballplayer;

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

## BIEZ Tag team
nebula> CREATE TAG team(name string);

## B2 Edge type follow
nebula> CREATE EDGE follow(degree int);

## BIiE Edge type serve
nebula> CREATE EDGE serve(start_year int, end_year int);

EZER, BER o
WU 20 (EHACE I

B

name string, age int
name string

degree int

start_year int, end_year int

11.3.4 f#/ NebulaGraph Exchange

4mi% Exchange &, Z%! target/classes/application.conf XX{#i& & Oracle #IEFEXNELE, EARGIF, EHIHISIHR I oracle_application.conf o

ENEETRNFASAEEESR 0

{
# Spark HHXEE
spark: {
app: {
name: NebulaGraph Exchange 3.6.0
}
driver: {
cores: 1
maxResultSize: 16
}
cores: {
max: 16
}
}

# NebulaGraph #EXEZE
nebula: {
address: {

# LU/ NebulaGraph 9 Graph RRZZSH0 Meta ARSSPARTEANEEH IP HbitfkiwOl,

# MBS NMAE, 83X "ipl:port","ip2:port","ip3:port"s

# REMILZEUESGES () .
graph:["127.0.0.1:9669"]
HEE— Meta BRSSHYMIL.

#INSRIEHY NebulaGraph FEREHIMLEH, 0k8s, FEACE Leader MetaByithiit,

meta:["127.0.0.1:9559"]
}

# EEMWS XA NebulaGraph EREIZE BN EIEE.

user: root
pswd: nebula
# 1BE NebulaGraph FEES AFIENEZREG.
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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
}

}
# MBS
tags: [
{
# NebulaGraph HR¥IRZAY Tag &#f.
name: player
type: {
# IEEBIEBRXMAE, REBA Oracle,
source: oracle
# $EEMEANT EIES A NebulaGraph : Client 8% SST.
sink: client

}

url:"jdbc:oracle:thin:@host:1521:basketball"
driver: "oracle.jdbc.driver.OracleDriver"
user: "root"

password: "123456"

# PEENRIZREIE,
# nebula-exchange_spark_2.2 AECEIZEM. FXFFEE sentence,

# nebula-exchange_spark_2.4 # nebula-exchange_spark_3.0 AIMEEEZEH, BF

table:"basketball.player"

# EIEIEDIRIEIE.
# nebula-exchange_spark_2.2 FX#ZEH,

# nebula-exchange_spark_2.4 # nebula-exchange_spark_3.0 AIMEREZESH, BRTHEM table FNESE, ZiHZXREN.,

# sentence: "select * from people, player, team"

THER sentence FIBYERIE.

# 7£ fields BIETE player RPMFILH, HITRAY value RYFA NebulaGraph FIEERM.

# fields # nebula.fields BHERBEMUA——IRL
# MRBEEEZNIRI, BRGES () BH.
fields: [age,name]

nebula.fields: [age,name]

# IEERPE—FIHKIES NebulaGraph Hg VID HIRIR.

vertex: {
field:playerid
# udf:{
# separator:"_"
# oldColNames: [field-0,field-1,field-2]
# newCoLName: new-field
# }

# 79 VID 1BIMEEMAIS. a0 VID 79 12345, 3@INEI4 tagl /579 tagl 12345, FRIZTEER.

# prefix:"tagl"

# 3F string 2R VID HITRFLIRIF.
# policy:hash

}

# #HEEIRIEERY, @IF INSERT. UPDATE A1 DELETE, ZRIAJ INSERT,
#writeMode: INSERT

# HEBIPRE R EMRIZ S X EXBIHIAF AL, “writeMode' 79 DELETE B ZS 8K,
#deleteEdge: false

# BHREA NebulaGraph HIEIESRE.
batch: 256

# BIBE A NebulaGraph BIFRELIEN DX E.
partition: 32
}
# I8 Tag team HX{ER.
{
name: team
type: {
source: oracle
sink: client

}

url:"jdbc:oracle:thin:@host:1521:db"
driver: "oracle.jdbc.driver.OracleDriver"
user: "root"

password: "123456"

table: "basketball.team"

sentence: "select teamid, name from team"

fields: [name]
nebula.fields: [name]
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]

vertex: {
field: teamid

}

batch: 256

partition: 32

# SRR
edges: [

# 1% Edge type follow #HXER

{
# NebulaGraph FR¥SRZEY Edge type %#Fo
name: follow

type: {
# IEEBIREN B, RERN Oracle

source: oracle

# 1EEIDBUES A NebulaGraph B4,
# $EEMIANT EIES A NebulaGraph : Client 3% SST.
sink: client

}

url:"jdbc:oracle:thin:@host:1521:db"
driver: "oracle.jdbc.driver.OracleDriver"
user: "root"

password: "123456"

# PRI RIZIEIE.
# nebula-exchange_spark_2.2 AEREZSM. FZFFEE sentence,

# nebula-exchange_spark_2.4 # nebula-exchange_spark_3.0 AIXEREZEH, BEFAEM sentence FEIEZE,

table:"basketball.follow"

# B EIE DRI,
# nebula-exchange_spark_2.2 RZHHZEHK.

# nebula-exchange_spark_2.4 1 nebula-exchange_spark_3.0 FIMECEBIZE4, BR2FHEMN table FFEE. ZHLREN,

# sentence: "select * from follow, serve"

# 7£ fields BHEE follow KRFHIFIGH, EHXRA value RIEA NebulaGraph HIEEREM.

# fields #1 nebula.fields BHIEBUF——IIL,
# MRFBEEES IR, BEXES () BH.
fields: [degree]

nebula.fields: [degree]

# 72 source B, §¥ follow RPE—IERNMEIESIIER.
# 7£ target B, fF follow RPE—FIERIDH BN REIER.
source: {

field: src_player

# udf:{

# separator:"_"

# oldColNames: [field-0,field-1,field-2]
# newCo LName: new-field

# }

# 79 VID 1BIMEEMAEIS. a0 VID 79 12345, 3@MNEI4K tagl /579 tagl 12345, FRIZTEER.

# prefix:"tagl"
# 3F string 2R VID HITRFLIRIF.
# policy:hash

}
target: {
field: dst_player
# udf:{
# separator:"_"
# oldColNames: [field-0,field-1,field-2]
# newCoName:new-field
# }

# 79 VID 1BIMHEEMIAEISR. a0 VID 79 12345, I@INAIZK tagl /79 tagl 12345, FRILTEER.

# prefix:"tagl"

# 3t string R VID HITIAFHLIZIE.
# policy:hash

}

# IEE—NFIER rank BIR (RI%) o
#ranking: rank

# #HEEIRIEERY, @IF INSERT. UPDATE A1 DELETE, ZRIAJ INSERT,
#writeMode: INSERT

# BHRE A NebulaGraph BUBUESE.
batch: 256

# HUEE A NebulaGraph BYEESIEMDKE.
partition: 32
}

# 1% Edge type serve HHXER
{
name: serve
type: {
source: oracle
sink: client

}
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11.3.4 f#/ NebulaGraph Exchange

url:"jdbc:oracle:thin:@host:1521:db"

driver: "oracle.jdbc.driver.OracleDriver"

user: "root"

password: "123456"

table: "basketball.serve"

sentence: "select playerid, teamid, start_year, end_year from serve"

fields: [start_year,end_year]
nebula.fields: [start_year,end_year]
source: {

field: playerid
}
target: {

field: teamid
}

# IBE—NIUER rank BYR (FJ3E) o
#ranking: rank

batch: 256
partition: 32

-

9% 3. [ NebulaGraph 5 A%
BTN T & 445 Oracle HIES AZ NebulaGraph F1, XFSEHHHE, BE2RSG ) G52 40

${SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange <nebula-exchange-3.6.0.jar_path>-c <oracle_application.conf_path>

e

JAR BERWMIRENAH: =775 55E M maven BFET#,

il

${SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange /root/nebula-exchange/nebula-exchange/target/nebula-exchange-3.6.0.jar -c /root/nebula-exchange/
nebula-exchange/target/classes/oracle_application.conf

PRI IR E{E B E batchSuccess . <tag_name/edge_name> , HEIARINAYERE, fI40 batchSuccess. follow: 300 o
B4 (W) WIFSUE
P A LUE NebulaGraph /3% (130 NebulaGraph Studio) FHTERIER, WIMKEBEEESN. fln:
LOOKUP ON player VIELD id(vertex);
BARBELUERGS sHou sTATs BERITERIR.
#9% 5. (WIH) 7£ NebulaGraph *FE R

SAHERE, APEILTE NebulaGraph REHEIZEHERRS|, HHEESRZ511147

RIGEH: November 24,2023
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5\ ClickHouse %1

ASTA— R BIEBASNAIEE A Exchange 77457 ClickHouse ERIEUES A NebulaGraph o

ASCTITE MacOS T5ERE, UTRIEXMIFREEER:
- BRI
« CPU: 1.7 GHz Quad-Core Intel Core i7
- NfE: 16GB
* Spark: 2.4.7, BEHR
+ ClickHouse: docker &B& yandex/clickhouse-server tag: latest(2021.07.01)
+ NebulaGraph : 3.6.0,
FIEz2 A
FESNSEZR, ARREERIALITESR:
- B HRBITES:
+ Graph BRE#0 Meta BRSHIAY IP HuhEFNIH .
+ %5 NebulaGraph BRI A ZFZER,
- B&4iF Exchange, #BEE2N o AfI{ER Exchange 3.6.0,
- BERE Spark.

+ TH& NebulaGraph #8l#Z Schema M{ER., &1E Tag # Edge type HEM. B,

-480/723 -
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11.3.4 f#/ NebulaGraph Exchange

#%% 1. 7£ NebulaGraph (| Schema

DHEIE, RUTHEIE NebulaGraph #8l# Schema:

1. #yik Schema %, NebulaGraph 89 Schema BRI T RFAR.

2R AR Bl

Tag player name string, age int

Tag team name string

Edge Type follow degree int

Edge Type serve start_year int, end_year int

2. 7£ NebulaGraph HglIZ— & =8 basketballplayer, FH8IE—" Schema, W TFFiTo

# BlIREZEE)

nebula> CREATE SPACE basketballplayer \
(partition_num = 10, \
replica_factor = 1, \
vid_type = FIXED_STRING(30));

## WEIEEZE(E] basketballplayer
nebula> USE basketballplayer;

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

## B Tag team
nebula> CREATE TAG team(name string);

## B3 Edge type follow
nebula> CREATE EDGE follow(degree int);

## B2 Edge type serve
nebula> CREATE EDGE serve(start_year int, end_year int);

BZiER, EER o

AR 2. BRI E M

#R1F Exchange [, &l target/classes/application.conf MHFI&E ClickHouse #iBFHEXNEE, TARGIHR, EFINXEEA
clickhouse_application.conf » FMECEMAIIFMIRFIESN o

{
# Spark HHXEE
spark: {
app: {
name: Nebula Exchange 3.6.0
}
driver: {
cores: 1
maxResultSize: 16
}
cores: {
max: 16
}
}

# NebulaGraph #8XEE
nebula: {
address: {
# WU NebulaGraph B9 Graph ARZ5#0 Meta RRZSPATEAIERAY IP HbhtRimO.
# RFHZ MbhE, #3XR "ipl:port”,"ip2:port","ip3:port"s
# REMIEZBIAESGES (,) R
graph:["127.0.0.1:9669"]

HEBE— Meta ARSHVMAE,
#INRITH NebulaGraph 1EEBIMLEH, t0k8s, IEEZE Leader Metafyituiit,
meta:["127.0.0.1:9559"]
}
# HEMKSUFIRE NebulaGraph HEREZEEIHI EEIEIR.
user: root
pswd: nebula
# HEE NebulaGraph PHREEAFIEHIEZC 6L,
space: basketballplayer
connection: {
timeout: 3000
retry: 3
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11.3.4 f#/ NebulaGraph Exchange

}

execution: {
retry: 3

}

error: {
max: 32
output: /tmp/errors

}

rate: {
Limit: 1024
timeout: 1000

}

}
# SMBR
tags: [
# 1% Tag player HXES.
{
name: player
type: {
# FEREBIERXMEI, 1REBA ClickHouseo
source: clickhouse
# $EEMIANT EIES A NebulaGraph : Client 3% SST.
sink: client

}

# ClickHouse B9 JDBC URL
url:"jdbc:clickhouse://192.168.*.*:8123/basketbal lplayer"

user:"user"
password:"123456"

# ClickHouse 93(X#%
numPartition:"5"

table:"player"
sentence:"select * from player"

# 7£ fields B4ETE player RPMFILH, HITRAY value RIFA NebulaGraph HIEERM.
# fields # nebula.fields BHERBENUA——IIRL.

# MRBEEEZNIRI, BRGES () BH.

fields: [name,age]

nebula.fields: [name,age]

# fEERPE—FIHIEN NebulaGraph #s2 VID Y

vertex: {
field:playerid
# udf:{
# separator:"_"
# oldColNames: [field-0,field-1,field-2]
# newCo [Name: new-field
# }

# 79 VID 1BIMEEMAISR. a0 VID 79 12345, 3@MNEI4 tagl /579 tagl 12345, FRIZTEER.
# prefix:"tagl"

# 3F string 2R VID HITRFLIRIF.

# policy:hash

}

# #HEEIRIEERY, @IF INSERT, UPDATE A1 DELETE, ZRIAJ INSERT.
#writeMode: INSERT

# HEBIPRE R EMRIZ S X EXBIHIBF AL, “writeMode' 79 DELETE BHZS 8K,
#deleteEdge: false

# BHREA NebulaGraph HIIESRE.
batch: 256

# BIBE A NebulaGraph BIFRELIEN DX E.
partition: 32
}

# i&i8 Tag team HXER.
{
name: team
type: {
source: clickhouse
sink: client

}
url:"jdbc:clickhouse://192.168.*.*:8123/basketbal Lplayer"
user:"user"
password: "123456"
numPartition:"5"
table:"team"
sentence:"select * from team"
fields: [name]
nebula.fields: [name]
vertex: {

field:teamid
}

batch: 256
partition: 32
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# AIBHEE

edges: [
# &8 Edge type follow #AXER
{

# NebulaGraph H¥I[ZEY Edge type #a#fo
name: follow

type: {
# FEEBIRFX B, 1REAN ClickHouseo

source: clickhouse

# IBEIBHIES A NebulaGraph BIA,
# EEMAFSEIES A NebulaGraph : Client 3% SST.
sink: client

}

# ClickHouse B9 JDBC URL
url:"jdbc:clickhouse://192.168.*.*:8123/basketbal Lplayer"

user:"user"
password: "123456"

# ClickHouse £YX#k
numPartition:"5"

table:"fol Low"
sentence:"select * from follow"

# 7£ fields BHEE follow RPEFIGH, HITRAY value RYEA NebulaGraph HisEREM.
# fields #1 nebula.fields BHIEBEUF——IIFL,

# MRFBEEES MR, BEXES () BH.

fields: [degree]

nebula.fields: [degree]

# 7£ source B, 3F follow RPE—FIERDHEIAREIER.

source: {
field:src_player
# udf:{
# separator:"_"
# oldColNames: [field-0,field-1,field-2]
# newCo LName: new-field
# }

# 79 VID SBIMEEMAIS. A0 VID 79 12345, 3@INFI4 tagl [EA tagl 12345, FRIZKFTEER.
# prefix:"tagl"

# 3 string 2R VID HITIAFALIRIE.

# policy:hash

}
# 1F target B, 5F follow RFAFE-INEANLHBNREIER.
target: {
field:dst_player
# udf:{
# separator:"_"
# oldColNames: [field-0,field-1,field-2]
# newCoLName:new-field
# }

# 79 VID 1BIMEEMAEISR. A0 VID 7 12345, I@NNAI4K tagl [/ tagl 12345, FRILTEER.
# prefix:"tagl"

# 3F string 2EBE VID #HITIAFE(LIRIE.

# policy:hash

}

# IEE—MFIER rank BIR (RI%) o
#ranking: rank

# #HEEIRIEERY, @IF INSERT. UPDATE A1 DELETE, ZRIAJ INSERT,
#writeMode: INSERT

# BHRE A NebulaGraph BUBUESE.
batch: 256

# HUEE A NebulaGraph BYEESIEMDXKEK.
partition: 32
}

# 1% Edge type serve HHXER
{
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
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}

# HEE—DFIEA rank BIR (FD3%) o
#ranking: rank

batch: 256
partition: 32

9% 3. [1] NebulaGraph 5 A%

%

BTN F® <95 ClickHouse #3ES A\ ZEI NebulaGraph 1, X FE2HMME, HSNT )05 240

S{SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange <nebula-exchange-3.6.0. jar_path> -c <cLickhouse_application.conf_path>

e

JAR BEFWMIKENAN: =774 25&M maven BFE T &,

NN

S{SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange /root/nebula-exchange/nebula-exchange/target/nebula-exchange-3.6.0.jar -c /root/nebula-exchange/
nebula-exchange/target/classes/clickhouse_application.conf

AP A LEIREE B P2 batchSuccess. <tag_name/edge_name> , FRIAFRINAIERE, {5140 batchSuccess.follow: 300 o
HIR 4. (%) BIEEUR
FFP A LTE NebulaGraph 2% (540 NebulaGraph Studio) HHTEIRER, BIAKIEREESN. fl0:
LOOKUP ON player VIELD id(vertex);
BABELER®SS shon sTaTs BEHITEIR.
5. (W) 7 NebulaGraph HHEHZES]

SRS, B EILUE NebulaGraph FEMRBIEHERERS. #FBEEEN 514,

RIEE#: November 24,2023
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5 Neodj %

ASTA— R BIEBAANAIEF Exchange $$77E7E Neo4dj BB S N NebulaGraph .

SEHLITE

11.3.4 f#/ NebulaGraph Exchange

Exchange ff3 Neo4j Driver 4.0.1 SRIL3f Neo4j #URAIEE, MITHESHZ A, BRBREEEEXHPENHIRE (label) MXFRAKE

(Relationship Type) Bah#iTHI Cypher B4, LU Spark 7X%, REIIESLMEE.

Exchange 3%EY Neo4j #iBRY R E5TR A T TIE:

1. Exchange F B Reader S ECE SV exec EB53HY Cypher RETURN B AISEAVIBAEIES CONT(*) , FHRITXMEE, MMIREZEUIEZE, BIRIE Spark
PXBEIHEESN S XWRBREEMAR,
2. (F%) SNRAFBECE T check_point_path B3R, Reader RiFENERHPHIN M. MRV TFEELIRE, Reader RitHEEN Spark P XM ZBHREEM K

IJ \0

3. 7281 Spark HXE, Exchange F# Reader 27F Cypher iIBAGERINARERY skip # LINIT 124], 8 Neo4j Driver HiTHIT, KEIEHHEIRERY

Spark 73X,

4. Reader &[E5¥R BIREIELIERL DataFrame,

ZE|tk, Exchange BI5ER T X Neodj BURMSH. ZGE, #HIBHEHAHITE N NebulaGraph #iBER,

BRI TEMR.

—match .. skip 0 limit 3 —————————>

Different partitions execute different SKIP /limit queries

Parallel execution

Write Nebula Graph in parallel

neodj server

match .. skip 3 limit 3 ————®

nebula client

AT

ST LA baskethal

—match .. skip 6 limit 3 ——————>

DataFrame
id field1 field2
Partition 1
0 valuel value2
1 valuel value2
2 valuel value2
Partition 2
3 valuel value2
4 valuel value2
5 valuel value2
Partition 3
6 valuel value2
7 valuel value2
5 valuel value2

nebula client=——————9

nebula
server

Iplayer #iEE RSB,

-485/723
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https://docs-cdn.nebula-graph.com.cn/figures/ex-ug-002.png
https://docs-cdn.nebula-graph.com.cn/dataset/dataset.zip

11.3.4 f#f NebulaGraph Exchange

IEACE
ASRBIE MacOS T, M TFEAXIMERERES
- EEMFHIAG:
- CPU: Intel(R) Xeon(R) CPU E5-2697 v3 @ 2.60GHz
- CPU N1z#K: 14
- N7E: 251GB
- Spark: BHAR, 2.4.6 pre-build for Hadoop 2.7
+ Neo4j: 3.5.20 Community Edition
+ NebulaGraph : 3.6.00
[EEfer s
FHASNEUEZH, ARRERIAUITER:
- B& HREWIFMEE:
- Graph AR50 Meta BRSZ 8989 IP akFNiH .
- 88 NebulaGraph BRI B A KR MNZ,
- B&4iF Exchange, #EEE8L o AR {ER Exchange 3.6.0,
- BE%RE Spark,.

- T#& NebulaGraph F8l#Z Schema M58, B1E Tag #l Edge type W&, B,

#9% 1. 7F NebulaGraph F{l/i# Schema

DEIE, RUTHEIE NebulaGraph #1813 Schema:

1. #aik Schema B2, NebulaGraph H89 Schema BRI FRFAR.

E: 3 2 B

Tag player name string, age int

Tag team name string

Edge Type folLow degree int

Edge Type serve start_year int, end_year int

2. {3 NebulaGraph Console tlIE—E|=a] basketballplayer, FH8lE— Schema, W TFFfTo

## CUREZEE

nebula> CREATE SPACE basketballplayer \
(partition_num = 10, \
replica_factor = 1, \
vid_type = FIXED_STRING(30));

## WEAREZ(E basketbal lplayer
nebula> USE basketballplayer;

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

## BliE Tag team
nebula> CREATE TAG team(name string);

## B Edge type follow
nebula> CREATE EDGE follow(degree int);

## B Edge type serve
nebula> CREATE EDGE serve(start_year int, end_year int);
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BRER, FBRIETE,
YR 2. AL B
AT RS Neodj BUEHNSHIERE, 1E Neodj HIBEFNENEECIZRS. FMAER, BF Neod] HF T

IR 3. M E

#miE Exchange f&, &/ target/classes/application.conf X IR BEHIRFEEXNEE. EARGIAF, EHIAISER T neosj application.conf o FNELE
IEYIFIR RIS S W0 = 15 P,

# Spark HHXECE
spark: {
app: {
name: NebulaGraph Exchange 3.6.0
}

driver: {
cores: 1
maxResultSize: 16

}

executor: {
memory:16

}

cores:{
max: 16
}
}

# NebulaGraph fEXEE
nebula: {
address: {
graph:["127.0.0.1:9669"]
HEBE— Meta ARSHYMAE,
#INRITM NebulaGraph 1EEHIMLEH, 40k8s, I5EZE Leader Metafyituiit,
meta:["127.0.0.1:9559"]
}
user: root
pswd: nebula
space: basketballplayer

connection: {
timeout: 3000
retry: 3

}

execution: {
retry: 3
}

error: {
max: 32
output: /tmp/errors

}

rate: {
Limit: 1024
timeout: 1000
}
}

# AhIE
tags: [

# 188 Tag player HHX{E8.
{
name: player
type: {
source: neo4j
sink: client

}
server: "bolt://192.168.*.*:7687"
user: neo4j

password:neo4j

database:neo4j

exec: "match (n:player) return n.id as id, n.age as age, n.name as name"
fields: [age,name]

nebula.fields: [age,name]

vertex: {
field:id
# udf:{
# separator:"_"
# oldColNames: [field-0,field-1,field-2]
# newCoName:new-field
#

}
# 29 VID EANEEMEISR. a0 VID A 12345, BINAIS tagl 54 tagl_12345, FRILTEER.
# prefix:"tagl"

-487/723 - 2023 Vesoft Inc.


https://neo4j.com/docs/cypher-manual/current/query-tuning/indexes/

}
#

{

}
]

#
ed|

# 3 string 2R VID HITIAFALIRIE.
# policy:hash
}

# HtEBIPIEAE, TIE INSERT. UPDATE F1 DELETE, 2AIAJ INSERT.
#writeMode: INSERT

# HERIERE R TR Z R R EXBIHIAF AL, “writeMode' 79 DELETE  BHiZS AR,
#deleteEdge: false

partition: 10
batch: 1000
check_point_path: /tmp/test

i&E Tag team HX{ER.

name: team
type: {
source: neo4j
sink: client
}
server: "bolt://192.168.*.*:7687"
user: neo4j
password:neo4j
# bolt 3 does not support ‘select database, please do not config database
# database:neo4j
exec: "match (n:team) return n.id as id,n.name as name order by id(n)"
fields: [name]
nebula.fields: [name]
vertex: {
field:id
}
partition: 10
batch: 1000
check_point_path: /tmp/test

AIBNEIR
ges: [
# 1&E Edge type follow #XER
{
name: follow
type: {
source: neo4j
sink: client
}
server: "bolt://192.168.*.*:7687"
user: neo4j
password:neo4j
# bolt 3 FXIFZHEUERE, BNRBEBRIEER. 4 RULFIURBRERFR.
# database:neo4]

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
# udf:{
# separator:"_"
# oldColNames: [field-0,field-1,field-2]
# newCoName: new-field
# }
# 79 VID SBIMEEMAIS. A0 VID 79 12345, 3@INEI4 tagl /5 tagl 12345, FRIZKFTEER.
# prefix:"tagl"
# 3 string 2R VID HITIAFALIRIE.
# policy:hash
}
target: {
field: dst
# udf:{
# separator:"_"
# oldColNames: [field-0,field-1,field-2]
# newCoName: new-field
# }
# 79 VID SBIMEEMAIS. HIA0 VID 79 12345, 3@INAIS tagl /57 tagl 12345, FRIZKFTEER.
# prefix:"tagl"
# 3 string 2R VID HITIAFALIRIE.
# policy:hash
}
#ranking: rank
# #tEIBRIESE!, TIE INSERT. UPDATE F1 DELETE., ZAIAJ INSERT.
#uriteMode: INSERT
partition: 10
batch: 1000
check_point_path: /tmp/test
}
#
{

i&E Edge type serve HHXER

name: serve
type: {
source: neo4j
sink: client
}
server: "bolt://192.168.*.%:7687"
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user: neo4j
password:neo4j
exec: "match (a:player)-[r:serve]->(b:team) return a.id as src, b.id as dst, r.start_year as start_year, r.end_year as end_year order by id(r)"
fields: [start_year,end_year]
nebula.fields: [start_year,end_year]
source: {
field: src
}
target: {
field: dst
}
partition: 10
batch: 1000
check_point_path: /tmp/test
}
]
}

exec BRE A

TEACHE tags.exec HE edges.exec SHEY, FEIET Cypher BiFiEA, AT RIESREWERHF—, HENTHLEESANNEREE, BIENE
Cypher EifiEAIFAIN ORDER BY F4I, ERY, ATRESHESAKE, RFENERSINEEFEAHFFNEL. MRRERS, BFPHATURERA
B, EFAENREERTHR, LURSME, NRANHFHRFAENE, BAATLREREXRN ID #THF, FHEE partition REN—TR
2/\WE, FE Neodj IHFIEST.

WiEA: {57 ORDER BY FAIRIERKEURS NBIETE],

59, Exchange BEEARRE Spark 2 XHATARIRE skip # LIMIT B Cypher B4), FRUATE tags.exec #l edges.exec X RZEY Cypher iBEIFRREERE skip #
LINIT FHo

tags.vertex 3 edges.vertex FR & it BH

NebulaGraph 78I RN =5 ID (EAM—ER, MRTREFENSEZZIRTHEIE. AL, RICEE Neodj BIE(EIEH NebulaGraph
891D, MXNEMETE Neodj PREEEN, METHEE ID, ETNENHIEEARE—FSFA NebulaGraph 1, HENNSKESE. BT
RS NI ERH KT NebulaGraph HE#IE, RARFHHEHTERIEZ Neodj REFTAIEIE.

check_point_path EZ& 5% 8

MRBATRRETIRE, NBREIERLK, EMRMSEZE, RIBEERMIZEERTS, FINFEERMEIESMEREdE, R, FREEDR partition
HBRE.,

9% 4. [71] NebulaGraph S A%
BT TSR EXHEIESAE NebulaGraph #, X FEHMIHEA, BEEN o

S{SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange <nebula-exchange-3.6.0. jar_path>-c <neo4j_application.conf_path>

e

JAR B 5 FMIREN A X : FHEM maven BETH,

NN

S{SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange /root/nebula-exchange/nebula-exchange/target/nebula-exchange-3.6.0.jar -c /root/nebula-exchange/
nebula-exchange/target/classes/neo4j_application.conf

FRP B LUEIREE B ¥ F batchSuccess. <tag_name/edge_name> , FRIARKINEYERE. 540 batchSuccess. follow: 300 o
s (k) JSIEETE
FFEILUTE NebulaGraph A% (5140 NebulaGraph Studio) FH1TE#IEG, WINKIEERTES . fli:
LOOKUP ON player YIELD id(vertex);
BRI LERGH< EEFRIT IR,
#6: (WH) 7E NebulaGraph " HEHERS|

SAHERE, APAEILUTE NebulaGraph REREIZHERRS, FHEESR o
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S A Hive £

ASTA— R BIEBASNAIE A Exchange $$7F4E7E Hive EH9%3ES N NebulaGraph .
S

A3CBL basketballplayer 2025 K94,

TG, ZHIBEEEFEN Hive P& basketbal L BIXIBEER, Llplayer . team. follow # serve NREZETFIE RMINES. UTAEZA
RAVLEH,

scala> spark.sql("describe basketball.player").show

s dimmmmmoes dpmmmes +
|col_name|data_type|comment|
—— oo e +

|playerid| string| null|
| age| bigint| null|

| name| string| null|
—— oo e +

scala> spark.sql("describe basketball.team").show

F— E— S — +
| col_name|data_type|comment|
[P TSR S +

| teamid| string| null|
| name| string| null|
S e S e—— +

scala> spark.sql("describe basketball.follow").show

F— E— S — +
| col_name|data_type|comment|
[P TSR S +

|src_player| string| null|
|dst_player| string| null|
| degree| bigint| null|
[P TSR S +

scala> spark.sql("describe basketball.serve").show

S e S e—— +
| col_name|data_type|comment]|
o #pzommmoocs e +

| playerid| string| null|
| teamid| string| null|
|start_year| bigint| null|
| end_year| bigint| null|
F— E— S — +

BE: Hive BYEIEZEE! bigint 5 NebulaGraph B9 int 35,
SFHACE

ASGRBITE MacOS T5ER, UTEEXMIMEERERER:

- BRI

« CPU: 1.7 GHz Quad-Core Intel Core i7

- A7E: 16GB

. Spark: 2.4.7, BHUAR

+ Hive: 2.3.7, Hive Metastore ##EZE7 MySQL 8.0.22

» NebulaGraph : 3.6.0,
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AP
FASABIEZ R, APRRERIAUTES:
- B& HREWIFMEE:
- Graph BRZ5#0 Meta BRZSHVRY IP uAEFIEE o
- 88 NebulaGraph BRI B A KR MNZ,
- B&4iF Exchange, #BEE8L o AR ER Exchange 3.6.0,
- BE%RE Spark,.
- Tf& NebulaGraph F8l#Z Schema M58, 1% Tag #l Edge type &R, B,

- B£E50 Hive Metastore #3EE (&R MySQL) .

A% 1. 7£ NebulaGraph & Schema

DEIE, RUTHEIE NebulaGraph #1813 Schema:

1. #aik Schema B2, NebulaGraph H89 Schema BRI T RFAR.

BHR 2 Bl

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. 1£ NebulaGraph #rel2—E =5[] basketballplayer, F&IE— Schema, 0 TFFiTo

## CUREZEE

nebula> CREATE SPACE basketballplayer \
(partition_num = 10, \
replica_factor = 1, \
vid_type = FIXED_STRING(30));

## WEAREZIE basketbal lplayer
nebula> USE basketballplayer;

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

## BliE Tag team
nebula> CREATE TAG team(name string);

## B Edge type follow
nebula> CREATE EDGE follow(degree int);

## B Edge type serve
nebula> CREATE EDGE serve(start_year int, end_year int);

BEER, BER o

S 2. fiiH] Spark SQL i\ Hive SQL i&f]
Bh spark-shell ifiEfG, #KAEITUUTIEA, A Spark BEIEX Hive RAVEIE.

scala> sql("select playerid, age, name from basketball.player").show

scala> sql("select teamid, name from basketball.team").show

scala> sql("select src_player, dst_player, degree from basketball.follow").show

scala> sql("select playerid, teamid, start_year, end_year from basketball.serve").show

LA /9% basketball.player IR HILER,

[ESE Afemebemm e +
| playerid| age| name|
I S— S S — +
|player100| 42|  Tim Duncan|
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|player101| 36| Tony Parker|
|player102| 33|LaMarcus Aldridge|
|player103| 32|  Rudy Gay|
|player104| 32| Marco Belinelli|

L Ao +
HIR 3. B E

4miE Exchange [5, &l target/classes/application.conf XHFIZE Hive #HIBFHEXNEE. EARFIF, SHIBISIHER A hive_application.conf o F
BEEWAFMIRBRIES I =0,

{
# Spark AAXEE
spark: {
app: {
name: NebulaGraph Exchange 3.6.0
}
driver: {
cores: 1
maxResultSize: 16
}
cores: {
max: 16
}
}

# GNR Spark M Hive BPBIEFELR, FHREEEEE Hive NBY, TNIERBXLRE,
#hive: {

waredir: "hdfs://NAMENODE_IP:9000/apps/svr/hive-xxx/warehouse/"

connectionURL: "jdbc:mysql://your_ip:3306/hive_spark?characterEncoding=UTF-8"
connectionDriverName: "com.mysql.jdbc.Driver"

connectionUserName: "user"

connectionPassword: "password"

o3 o I B

#}

# NebulaGraph #EXECE
nebula: {
address:{

# LUF/9 NebulaGraph B Graph BRSFNFRAE Meta ARSBFATENIESHY IP HbhbRimO,
# WNREZMAE, KA "ipl:port","ip2:port","ip3:port"s
# REMIEZ BINESGES (,) .
graph:["127.0.0.1:9669"]
#HEBE— Meta FRSSAVMBAL,
#INRIEHY NebulaGraph EEBIFLEH, kss, I5ECE Leader Metafituiit,
meta:["127.0.0.1:9559"]

}
# HEEMKSBAFE NebulaGraph 1BREZEHNEHIBR,
user: root
pswd: nebula
# 1EE NebulaGraph FHEEE AIENEZREEH.
space: basketballplayer
connection: {
timeout: 3000

retry: 3
}
execution: {
retry: 3
}
error: {
max: 32
output: /tmp/errors
}
rate: {
Limit: 1024
timeout: 1000
}
}
# SIES
tags: [
# i&i8 Tag player HHXES.
{

# NebulaGraph HR¥IRZAY Tag &#f.
name: player
type: {
# IEEBIERXMAE, REA hive,
source: hive
# $EEMIANT EIES A NebulaGraph : Client 8% SST.
sink: client

}

# IREIREUIBEE basketball & player REIER SQL BA
exec: "select playerid, age, name from basketball.player"

# 1£ fields BI&TE player RAMFIRHR, HITMH value RYF/ NebulaGraph FIEERBIE,
# fields #1 nebula.fields BHIEBUF——IIFL,

# MRFBEEES IR, BEXES () BH.

fields: [age,name]

nebula.fields: [age,name]

# EERPE—FIEKIEA NebulaGraph = VID BISKIF.

-493/723 - 2023 Vesoft Inc.



11.3.4 f#/ NebulaGraph Exchange

vertex:{
field:playerid
# udf:{
# separator:"_"
# oldColNames: [field-0,field-1,field-2]
# newCo[Name: new-field
# }

# 79 VID SBIMEEMAIS. A0 VID 79 12345, 3@INEI4 tagl /579 tagl 12345, FRIZATEER.
# prefix:"tagl"

# 3¢ string KA VID #ITRRFILIRIE,

# policy:hash

}

# #HEEIRIEERY, @IF INSERT. UPDATE A1 DELETE, ZRIAJ9 INSERT,
#writeMode: INSERT

# HEBIPRE R EMRIZ S X EXBIHIBF AL, “writeMode' 79 DELETE  BHZS8 AR,
#deleteEdge: false

# BHREA NebulaGraph HIRAIESRE.
batch: 256

# BIBE A NebulaGraph BIFRELIEN DX E.
partition: 32
}
# iRB Tag team HHX{ER.
{
name: team
type: {
source: hive
sink: client
}
exec: "select teamid, name from basketball.team"
fields: [name]
nebula.fields: [name]
vertex: {
field: teamid
}
batch: 256
partition: 32

1

# SIEHEIE
edges: [
# 1&8 Edge type follow #X{ER
{
# NebulaGraph F¥$RZEY Edge type $a#fo
name: follow

type: {
# HEEBIRFX B, REA hive

source: hive

# IBEIBFIES A NebulaGraph BIA,
# IEEMAF S EIES A NebulaGraph : Client 3% SST.
sink: client

}
# IREIREEIERE basketball 1 follow REUEH SQL B

exec: "select src_player, dst_player, degree from basketball.follow"

# 7£ fields BE follow RAFMFIGH, HMFK value RYEHA NebulaGraph HIEEREM.
# fields # nebula.fields BHEBUR——IIRL,

# MRFBIEES MBI, BERES () BH.

fields: [degree]

nebula.fields: [degree]

# 7£ source B, 3F follow RPE—FERBHIEEIASEIER.
# 1F target B, ¥ follow RFAEFEALHNBNSEIER.

source: {
field: src_player
# udf:{
# separator:"_"
# oldColNames: [field-0,field-1,field-2]
# newCoName: new-field
#

}
# 79 VID {BIMEEMAIS. HI40 VID 79 12345, 3@INAIS tagl /59 tagl 12345, FRIZKFTEER.
# prefix:"tagl"
# 3 string 2R VID HITIAFHILIRIE.
# policy:hash

}
target: {
field: dst_player
# udf:{
# separator:"_"
# oldColNames: [field-0,field-1,field-2]
# newCoLName: new-field
# }

# 79 VID 1BIMEEMAEIS. HIa0 VID 79 12345, 3@INEIZ tagl /579 tagl 12345, FRIZTEER.
# prefix:"tagl"
# 3F string 2R VID HITRFLIRIF
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# policy:hash
}

# HEE—NFIEA rank R (FIE) o
#ranking: rank

# #HtEIRIEERY, @IF INSERT, UPDATE A1 DELETE, ZAIAJ9 INSERT.
#writeMode: INSERT

# BRE A NebulaGraph FIRAEIBSEIK.
batch: 256

# HIES A NebulaGraph BYEESIEMND XK.
partition: 32

}

# 1&i& Edge type serve HX{ER
{
name: serve
type: {
source: hive
sink: client
}
exec: "select playerid, teamid, start_year, end_year from basketball.serve
fields: [start_year,end_year]
nebula.fields: [start_year,end_year]
source: {
field: playerid
}
target: {
field: teamid
}

"

# IBE—NIUER rank BYR (FJ5E) o
#ranking: rank

batch: 256
partition: 32

-

9% 4. 7] NebulaGraph 5 A%
BTN T a4 Hive B3ES AR NebulaGraph 1, X FBEMIRE, BB ) G525,

${SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange <nebula-exchange-3.6.0. jar_path> -c <hive_appLlication.conf_path>-h

e

JAR BERWMIRENA: =175 55E M maven BFE T &,

NN

${SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange /root/nebula-exchange/nebula-exchange/target/nebula-exchange-3.6.0.jar -c /root/nebula-exchange/
nebula-exchange/target/classes/hive_application.conf -h

R EI LR[BS B2 batchSuccess . <tag_name/edge_name> , HEIARINAYERE, 40 batchSuccess. follow: 300 o
B (W) WIFSUE
P A LUE NebulaGraph /3% (130 NebulaGraph Studio) FHTERIER, WIMKBEEESN. fl:
LOOKUP ON player VIELD id(vertex);
BARBELUERGS s sTATs BERITERIR.
#9% 6. (WFH) 7£ NebulaGraph *E 7|

SAHERE, APELUTE NebulaGraph REHBIZEHERRS, FHHEESRZ 51147

RIGE: November 24,2023
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5\ MaxCompute %

A A—N RIS BRI GE A Exchange R 7757E MaxCompute ERYEHES N NebulaGraph o

ASORGIFE MacOS F5ERE, U TFRIBXIIFREERER
- BEMFAIAS:
« CPU: 1.7 GHz Quad-Core Intel Core i7
- A7E: 16GB
* Spark: 2.4.7, BEHR
+ MaxCompute: FIE=E SRS
+ NebulaGraph : 3.6.0,
Cllfie= s
FHaSABIEZRT, ARRERIAUTER:
- B FIREIITMER
+ Graph BRE#0 Meta BRSHIAY IP HuhEFNIH .
+ %8 NebulaGraph BRI ZFZER,
- B&4iF Exchange, #BEE2N o AfI{ER Exchange 3.6.0,
- BERE Spark.

+ TH& NebulaGraph #8l#Z Schema M{ER., &1E Tag # Edge type HEM. B,
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#%% 1. 7£ NebulaGraph (| Schema

DHEIE, RUTHEIE NebulaGraph #8l# Schema:

1. #yik Schema %, NebulaGraph 89 Schema BRI T RFAR.

2R AR Bl

Tag player name string, age int

Tag team name string

Edge Type follow degree int

Edge Type serve start_year int, end_year int

2. 7£ NebulaGraph HglIZ— & =8 basketballplayer, FH8IE—" Schema, W TFFiTo

# BlIREZEE)

nebula> CREATE SPACE basketballplayer \
(partition_num = 10, \
replica_factor = 1, \
vid_type = FIXED_STRING(30));

## WEIEEZE(E] basketballplayer
nebula> USE basketballplayer;

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

## B Tag team
nebula> CREATE TAG team(name string);

## B3 Edge type follow
nebula> CREATE EDGE follow(degree int);

## B2 Edge type serve
nebula> CREATE EDGE serve(start_year int, end_year int);

BZiER, EER o

AR 2. BRI E M

#R1F Exchange [, &l target/classes/application.conf MXFi&E MaxCompute ¥#IBFHEXNELE. EARAIH, EHNXHRR
maxcompute_application.conf o ZPECEIAVIFMIZERFEEMN o

{
# Spark HHXEE
spark: {
app: {
name: NebulaGraph Exchange 3.6.0
}
driver: {
cores: 1
maxResultSize: 16
}
cores: {
max: 16
}
}

# NebulaGraph #8XEE
nebula: {

address: {
# LU/ NebulaGraph 9 Graph RRS3H0 Meta ARSSPRTEANESHY IP HbuiitfziwOl,
# RFHZ MbhE, #3XR "ipl:port”,"ip2:port","ip3:port"s
# FEMIEZ BIUESGES (,) B
graph:["127.0.0.1:9669"]
HEE— Meta ARSSHVMAL.
#INREM NebulaGraph TEEIFLEHR, a0kss, FEECE Leader Metapyitiit,
meta:["127.0.0.1:9559"]

}

# HEMWSHUAIAE NebulaGraph FEREIZEEIHEEHIBIR.

user: root

pswd: nebula

# E NebulaGraph FHREEAFUENEZCERM.

space: basketballplayer

connection: {
timeout: 3000
retry: 3

}
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}

execution: {
retry: 3
}
error: {
max: 32
output: /tmp/errors
}
rate: {
Limit: 1024
timeout: 1000
}

# WIS
tags: [

# 1&@ Tag player XER
{
name: player
type: {
# IEEHIRFX 418, 1REH MaxComputeo
source: maxcompute
# IEEMAFSEIES A NebulaGraph : Client 3% SST.
sink: client

}

# MaxCompute BYR%
table:player

# MaxCompute HITE %
project:project

# MaxCompute BRS3H9 odpsUrl #1 tunnelUrl,

# HBHEATTE https://help.aliyun.com/document_detail/34951.html &FH,
odpsUrL: "http://service.cn-hangzhou.maxcompute.aliyun.com/api"
tunnelUrL:"http://dt.cn-hangzhou.maxcompute.aliyun.com"

# MaxCompute BRZ3H9 accesskeyId #0 accessKeySecreto
accessKeyId:xxx
accessKeySecret:xxx

# MaxCompute REVSXHEM, ZECERI%E.
partitionSpec:"dt="partitionl""

# MaxCompute 9 Spark FEFEBR7EIREN MaxCompute ZIBEIEAMIDXE. ZRIAAL, ZERERANE,

numPartitions:100

# IEHIR SQL IBAHRIREI LS table MEHER, ZERBER%.
sentence:"select id, name, age, playerid from player where id < 10"

# 7£ fields B1&E player RFAHIFIGH, EXRA value RIEA NebulaGraph HIEEREM.

# fields #1 nebula.fields BHIEBUF——IIL,
# MRFBEEES IR, BEXES () RBH.
fields: [name, age]

nebula.fields: [name, age]

# IEERDE—FIEIEN NebulaGraph Fgx VID KIKIR.

vertex:{
field: playerid
# udf:{
# separator:"_"
# oldColNames: [field-0,field-1,field-2]
# newCoName: new-field
#

# prefix:"tagl"

# 3 string 2R VID HITIAFALIRIE.
# policy:hash

}

# HtEBIPIEAE, TFE INSERT. UPDATE F1 DELETE, 2AIAJ INSERT.
#writeMode: INSERT

# HEBIERE R TR Z R R EXBIHIAFR AL, “writeMode' 79 DELETE  BHZS A,
#deleteEdge: false

# BHRE A NebulaGraph BUBUESH.
batch: 256

# BUBE A NebulaGraph FYEZESZHD XK.
partition: 32
}

# I8 Tag team HX{ER.
{
name: team
type: {
source: maxcompute
sink: client
}
table:team
project:project
odpsUr L: "http://service.cn-hangzhou.maxcompute.aliyun.com/api"
tunnelUrL:"http://dt.cn-hangzhou.maxcompute.aliyun.com"
accessKeyId:xxx
accessKeySecret:xxx

}
# 9 VID MBINFEREMIAIZ. HIA0 VID Ju 12345, I@NNATLR tagl /50 tagl 12345, FRILKTEER.
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partitionSpec:"dt="partitionl""
sentence:"select id, name, teamid from team where id < 10"
fields: [name]
nebula.fields:[name]
vertex:{
field: teamid
}
batch: 256
partition: 32
}
]

# SIEHEIE
edges: [
# 18 Edge type follow HX{ER
{
# NebulaGraph FR¥J[ZEY Edge type $a#fo
name: follow

type:{
# FEEBIRFX B, 1REAN MaxComputeo

source:maxcompute

# IBEIBHIES A NebulaGraph BIA,
# IEEMAFSEIES A NebulaGraph : Client 3% SST.
sink:client

}

# MaxCompute BYR%
table:follow

# MaxCompute M %
project:project

# MaxCompute BRS3H9 odpsUrl #1 tunnelUrl,

# HBHEATTE https://help.aliyun.com/document_detail/34951.html &&,
odpsUrL: "http://service.cn-hangzhou.maxcompute.aliyun.com/api"
tunnelUrL:"http://dt.cn-hangzhou.maxcompute.aliyun.com"

# MaxCompute BRZ3H9 accesskeyId #0 accessKeySecreto
accessKeyId:xxx
accessKeySecret:xxx

# MaxCompute REVSIXHEM, ZECERI%.
partitionSpec:"dt="partitionl""

# AR SQL BATHIRRF LS table BEMER, ZECEAE,
sentence:"select * from follow"

# 7£ fields BIETE follow RPFILH, HITRAY value RYFS NebulaGraph HIEERM.
# fields # nebula.fields BHIERBEUA——IIRLo

# MRBEEEZNIRI, ARGES () BH.

fields: [degree]

nebula.fields: [degree]

# 1E source B, ¥ follow RAFE-FERNLHERSEIER.

source: {
field: src_player
# udf:{
# separator:"_"
# oldColNames: [field-0,field-1,field-2]
# newCo [Name: new-field
# }

# 79 VID 1BIMEEMAEIS. a0 VID 79 12345, 3@MNEIS tagl /579 tagl 12345, FRIZTEER.
# prefix:"tagl"

# 3F string 2R VID HITIRFLIRIF

# policy:hash

}
# 1F target B, 3F follow RFAE—FERNLH BN SEIER.
target:{
field: dst_player
# udf:{
# separator:"_"
# oldColNames: [field-0,field-1,field-2]
# newCoName:new-field
#

}
# 39 VID H@INFEERIAIS. BIEN VID Jy 12345, @INATLR tagl /&4 tagl 12345, FRILTEER.
# prefix:"tagl"
# 3F string B VID #HITIRFHILIRIE.
# policy:hash
}

# HEE—NFIEA rank R (FIE) o
#ranking: rank

# HEEBIRIESE), @E INSERT. UPDATE A1 DELETE. BRIAJ9 INSERT,
#writeMode: INSERT

# BB A NebulaGraph BYFREOIEN S K.
partition:10

# BHRE A NebulaGraph BUBUESRE.
batch:10
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}
# 18 Edge type serve HX{ER
{
name: serve
type:{
source:maxcompute
sink:client
}

table:serve
project:project
odpsUrL: "http://service.cn-hangzhou.maxcompute.aliyun.com/api"
tunnelUrL:"http://dt.cn-hangzhou.maxcompute.aliyun.com"
accessKeyId:xxx
accessKeySecret: xxx
partitionSpec:"dt="partitionl""
sentence:"select * from serve"
fields: [start_year,end_year]
nebula.fields:[start_year,end_year]
source: {
field: playerid
}
target:{
field: teamid
}

# IE—HIUER rank BYR (FIE) o
#ranking: rank

partition:10
batch:10

A9 3. [f] NebulaGraph §:\%0#E
BT T 854¥% MaxCompute #4BS N\ E NebulaGraph 1, X FBEEREA, BBRS ) mS 240,

S{SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange <nebula-exchange-3.6.0. jar_path> -c <maxcompute_application.conf_path>

e

JAR BEFWMIKENAN: =774 25&EM maven BFE T E,

il

S{SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange /root/nebula-exchange/nebula-exchange/target/nebula-exchange-3.6.0.jar -c /root/nebula-exchange/
nebula-exchange/target/classes/maxcompute_application.conf

AP A LUEIREE B2 batchSuccess. <tag_name/edge_name> , FEIAFRINAIERE, {5140 batchSuccess.follow: 300 o
SR 4. (FE) GO IERER
FP A LUTE NebulaGraph 2% (540 NebulaGraph Studio) HHTEIRER, HBIAKIEREESAN. fl0:
LOOKUP ON player VIELD id(vertex);
BABELER®S shon sTaTs BEFHITEIR.
5. (W) 7 NebulaGraph HHEEZET]

SRS, FFEILUE NebulaGraph FEMBIBHERRS, FHIEER5114,

RIEE#: November 24,2023
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5\ Pulsar %

A B B BRANMRI R AR Exchange 1§ 774E7E Pulsar ERY%UES N NebulaGraph o
PREERD &

ASGRBITE MacOS F5er, U TREXMNIMEREREE:

- BEMERING:

+ CPU: 1.7 GHz Quad-Core Intel Core i7

- N7F: 16GB

- Spark: 2.4.7, BHlAR

+ NebulaGraph : 3.6.0,

FIEEA G
FASANSIEZ R, BRBERIAUTESR:
- B& HRBINTER:
+ Graph fRZ5#1 Meta BRSSHVRY IP tsitFlim .o
* 35 NebulaGraph BRI & HZE,
- B&4RIF Exchange, #1EESN o ZNRBIFR{ER Exchange 3.6.00
- BEREE Spark,
+ T1i# NebulaGraph A8l Schema W58, &¥E Tag # Edge type B, BME,
- BEREHFRE Pulsar RS,
ERHEI
« B\ Pulsar BiERT R #F Client #3(, BIB#4 tags. type.sink F edges. type.sink BIEH client o

+ §\ Pulsar ¥4EB3E70fE R Exchange 3.4.0 hitds, ZARAIEIN T M SNEIENERE, FFRRNEIES N\, 15fFH Exchange 3.0.0. 3.3.0. 3.5.0
s,

-501/723 - 2023 Vesoft Inc.



#%% 1. 7£ NebulaGraph (| Schema

DHEIE, RUTHEIE NebulaGraph #8l# Schema:

1. #yik Schema %, NebulaGraph 89 Schema BRI T RFAR.

2R AR Bl

Tag player name string, age int

Tag team name string

Edge Type follow degree int

Edge Type serve start_year int, end_year int

2. 7£ NebulaGraph HglIZ— & =8 basketballplayer, FH8IE—" Schema, W TFFiTo

# BlIREZEE)

nebula> CREATE SPACE basketballplayer \
(partition_num = 10, \
replica_factor = 1, \
vid_type = FIXED_STRING(30));

## WEIEEZE(E] basketballplayer
nebula> USE basketballplayer;

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

## B Tag team
nebula> CREATE TAG team(name string);

## B3 Edge type follow
nebula> CREATE EDGE follow(degree int);

## B2 Edge type serve
nebula> CREATE EDGE serve(start_year int, end_year int);

BZiER, EER o

AR 2. BRI E M

11.3.4 f#/ NebulaGraph Exchange

#71F Exchange [, &l target/classes/application.conf MFI&E Pulsar BIBFIEXMELE. EARGIH, SHIBISHRE T pulsar_application.conf o

BN EETRIFRRFES N 0

{
# Spark HHXEE
spark: {
app: {
name: NebulaGraph Exchange 3.6.0
}
driver: {
cores: 1
maxResultSize: 16
}
cores: {
max: 16
}
}

# NebulaGraph fEXEE
nebula: {

address: {
# LU/ NebulaGraph 9 Graph RRS3H0 Meta ARSSPRTEANESHY IP HbuiitfziwOl,
# RFHZ MbhE, #3XR "ipl:port”,"ip2:port","ip3:port"s
# FEMIEZ BIUESGES (,) B
graph:["127.0.0.1:9669"]
HEE— Meta ARSSHVMAL.
#INREM NebulaGraph TEEIFLEHR, a0kss, FEECE Leader Metapyitiit,
meta:["127.0.0.1:9559"]

}

# HEMWSHUAIAE NebulaGraph FEREIZEEIHEEHIBIR.

user: root

pswd: nebula

# E NebulaGraph FHREEAFUENEZCERM.

space: basketballplayer

connection: {
timeout: 3000
retry: 3

}
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11.3.4 f#/ NebulaGraph Exchange

execution: {
retry: 3
}
error: {
max: 32
output: /tmp/errors
}
rate: {
Limit: 1024
timeout: 1000
}
}
# SIS
tags: [
# i&i8 Tag player HHXES.
{

# NebulaGraph HR¥IRZAY Tag &#f.
name: player
type: {
# IEREBIEBRXMAEN, REBA Pulsar,
source: pulsar
# IEEMANFHRIES A NebulaGraph . H3%#F Client.
sink: client
}
# Pulsar ARSS2Rhit.
service: "pulsar://127.0.0.1:6650"
# % pulsar B9 admin.url,
admin: "http://127.0.0.1:8081"
# Pulsar BOETR, AILLM topic. topics A topicsPattern EFE—NHITACE.
options: {
topics: "topicl,topic2"
}

# 7£ fields BIETE player RPMFILH, HITRAY value RIFS NebulaGraph HIEERM.
# fields # nebula.fields BHERBEUA——IRL.

# MRBEEEZNIRIF, BERXGES () BH.

fields: [age,name]

nebula.fields: [age,name]

# IEERPE—FIEIES NebulaGraph Hgi VID HIRIR.

vertex:{
field:playerid
# udf:{
# separator:"_"
# oldColNames: [field-0,field-1,field-2]
# newCo [Name: new-field
# }

# 79 VID 1BIMEERAIS. a0 VID 79 12345, 3@MNEI4 tagl /579 tagl 12345, FRIZTEER.
# prefix:"tagl"

# 3F string 2R VID HITRFLIRIF.

# policy:hash

}

# #HEEIRIEERY, @IF INSERT. UPDATE A1 DELETE, ZRIAJ INSERT,
#writeMode: INSERT

# HEBIERE R EMRIZ S X EXBIHIBF AL, “writeMode' 79 DELETE BHZSEAERK,
#deleteEdge: false

# BHREA NebulaGraph HIEIESRE.
batch: 10

# BIBE A NebulaGraph BIFRELIEN DX E.
partition: 10
# RECHRREMR. 2L

interval.seconds: 10
}
# 188 Tag team HHXER.
{

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

]
# SIBNEE

edges: [
# & Edge type follow HE%*EE
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{
# NebulaGraph FR3J[ZBY Edge type &#fo
name: follow

type: {
# IEEBIBEXHEN, _EA Pulsar,
source: pulsar

# 1EEIBBUES A NebulaGraph B4,
# IEENENFHRIES A NebulaGraph . H3#¥ Client.
sink: client

}

# Pulsar BRZ5883HbAL,

service: "pulsar://127.0.0.1:6650"
# % pulsar B9 admin.url,

admin: "http://127.0.0.1:8081"

# Pulsar HYIEBT, AIIAM topic. topics # topicsPattern iE#E—N#{TAZE.

options: {
topics: "topicl,topic2"
}

# 1£ fields BI5%E follow RAMFIRHR, HIIMH value RYEA NebulaGraph FIEERME,

# fields # nebula.fields BHIERBEHA——IIRL,
# MRBEIEESNIIGM, BERGES () BH.
fields: [degree]

nebula.fields: [degree]

# 7E source 2, fF follow RPE—FERDATELREIER.
# 1£ target 2, 3¥ follow RFAE—FIERNLHN BN SEIER.
source: {

field:src_player
# udf:{

# separator

# oldColNames: [field-0,field-1,field-2]
# newCoName:new-field

#

# prefix:"tagl"
# 3 string B VID H#TRRHLIRIE,
# policy:hash

}
target:{
field:dst_player
# udf:{
# separator:"_"
# oldColNames: [field-0,field-1,field-2]
# newCoName: new-field
# }

}
# 79 VID 1RIIEEMAISE. HIA0 VID 9 12345, 1@INEIS tagl /54 tagl_ 12345, FRIZFTEER.

# 9 VID MBINFEREMIAIZ. HIA0 VID Ju 12345, I@NNATSR tagl /50 tagl 12345, FRILKTEER.

# prefix:"tagl"

# 3 string 2R VID HITIAFILIRIE.
# policy:hash

}

# HBE—NFIEA rank BIR (FD%) o

#ranking: rank

# HEEIRIEXEL, @IE INSERT. UPDATE 1 DELETE. BRIAJ9 INSERT,
#writeMode: INSERT

# BHRE A NebulaGraph BUBUESH.
batch: 10

# BUBE A NebulaGraph FYEZESIZHID XK.
partition: 10

# REVERBVEIRE. BN 1 B

interval.seconds: 10

}
# 1&i& Edge type serve HX{ER
{

name: serve

type: {

source: Pulsar

sink: client
}
service: "pulsar://127.0.0.1:6650"
admin: "http://127.0.0.1:8081"
options: {

topics: "topicl,topic2"
}

fields: [start_year,end_year]
nebula.fields: [start_year,end_year]
source: {

field:playerid

}

target:{
field:teamid

}
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11.3.4 f#/ NebulaGraph Exchange

# IBE—MIUER rank BYR (FJ3E) o
#ranking: rank

batch: 10
partition: 10
interval.seconds: 10

S 3. [7] NebulaGraph S A%z
BTN T < Pulsar #UES A\ ZE) NebulaGraph 1, XFEHEGEE, SRS o210,

S{SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange <nebula-exchange-3.6.0. jar_path>-c <pulsar_application.conf_path>

e

JAR BEFWMIKENAN: =774 25&M maven BFE T &,

NN

S{SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange /root/nebula-exchange/nebula-exchange/target/nebula-exchange-3.6.0.jar -c /root/nebula-exchange/
nebula-exchange/target/classes/pulsar_application.conf

AP A LEIREE B P2 batchSuccess. <tag_name/edge_name> , FRIAFRINAIERE, {5140 batchSuccess.follow: 300 o
HIR 4. (%) BIEEUR
FFP A LTE NebulaGraph 2% (540 NebulaGraph Studio) HHTEIRER, BIAKIEREESN. fl0:
LOOKUP ON player VIELD id(vertex);
BABELER®SS shon sTaTs BEHITEIR.
5. (W) 7 NebulaGraph HHEHZES]

SRS, B EILUE NebulaGraph FEMRBIEHERERS. #FBEEEN 514,

RIEE#: November 24,2023
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S Kafka %

AR5 i BRI Exchange 1§ 7787E Kafka LBYEUBS N NebulaGraph .

g.npatibility

S Kafka ##ER115ER Exchange 3.5.0/3.3.0/3.0.0 fRZSo 3.4.0 ARZASIEIN T S NEIENEF, FTFFRAEIES N

PR E
ASGRBITE MacOS T5ER, UTEEXMIMERERESR:
- BRI
« CPU: 1.7 GHz Quad-Core Intel Core i7
- W7F: 16GB
- Spark: 2.4.7, ##kR
+ NebulaGraph : 3.6.0,
Ellfie s
FaSANEUEZE, ARPEERIAUTER:
- B& FHIREITMER:
- Graph ARZ5#0 Meta BRSSHYRY IP uLEFIEE o
- 88 NebulaGraph BiXREI A ZMZ,
- B&4RIF Exchange, #EESN o ZSRfGIFR{ER Exchange 3.6.00

- BE%RE Spark,

« LUF JAR BEE THHAKETE Spark B SPARK_HOME/jars BR T :

+ TH& NebulaGraph #8l#Z Schema B{ER., &1E Tag # Edge type HEM. B,
- BEEREHFTE Kafka BRS5.
FEVSE ST
« §\ Kafka #3ER 2245 Client 183, BIEEK tags. type.sink F0 edges. type.sink BIEA client o

-+ §\ Kafka #h#ERIE/70(E R Exchange 3.4.0 hRZ, ZARAIEM T W SNIIENETE, FIFRHIESN. A Exchange 3.0.0. 3.3.0. 3.5.0
7o
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https://mvnrepository.com/artifact/org.apache.spark/spark-streaming-kafka
https://mvnrepository.com/artifact/org.apache.spark/spark-sql-kafka-0-10
https://mvnrepository.com/artifact/org.apache.kafka/kafka-clients

#11. 7 NebulaGraph | Schema

DHEIE, RUTHEIE NebulaGraph #8l# Schema:

1. #yik Schema %, NebulaGraph 89 Schema BRI T RFAR.

2R AR Bl

Tag player name string, age int

Tag team name string

Edge Type follow degree int

Edge Type serve start_year int, end_year int

2. 7£ NebulaGraph HglIZ— & =8 basketballplayer, FH8IE—" Schema, W TFFiTo

# BlIREZEE)

nebula> CREATE SPACE basketballplayer \
(partition_num = 10, \
replica_factor = 1, \
vid_type = FIXED_STRING(30));

## HEAREZE(E basketbal lplayer
nebula> USE basketballplayer;

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

## B Tag team
nebula> CREATE TAG team(name string);

## B3 Edge type follow
nebula> CREATE EDGE follow(degree int);

## B2 Edge type serve
nebula> CREATE EDGE serve(start_year int, end_year int);

BRER, BBRIETE,

WP 2. EHRACE S

11.3.4 f#/ NebulaGraph Exchange

#R1F Exchange [, &l target/classes/application.conf MK E Kafka HIBFMEXNEE., EARGIF, EHIBISHE S kafka_application.conf o &

MNECEDRFRRBIES WAL= 7,

e

S\ Kafka $UBR, —MECE X RAERNE— Tag 5 Edge type. S1REZ Tag ok Edge type, HBEOIEZNEREXH.

{
# Spark HHXECE
spark: {
app: {
name: NebulaGraph Exchange 3.6.0
}
driver: {
cores: 1
maxResultSize: 16
}
cores: {
max: 16
}
}

# NebulaGraph #8XACE
nebula: {
address:{

# LUFA NebulaGraph B Graph BRSSHN Meta BRZSFARTEANEZH IP Hbfitf%iwOl,
# WNREZ ML, KA "ipl:port","ip2:port","ip3:port"s
# FEBEZ BUESGES (,) B
graph:["127.0.0.1:9669"]
#HEE— Meta RSHHEAE,
#INRIEHY NebulaGraph EEBIFLEH, 0kss, IEEZE Leader Metafyituiit,
meta:["127.0.0.1:9559"]
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}
#

# EEMWS XA NebulaGraph +EREIZE BB EIEE.
user: root
pswd: nebula
# 1BE NebulaGraph FEEE AFIENEZREE.
space: basketballplayer
connection: {
timeout: 3000
retry: 3
}
execution: {
retry: 3
}
error: {
max: 32
output: /tmp/errors
}
rate: {
limit: 1024
timeout: 1000
}

P

tags: [

# i&@8 Tag player HXES.

# NebulaGraph H¥$RZEI Tag &#o
name: player
type: {
# IREMERXME, RER Kafkao
source: kafka
# IEEMENFEIES A NebulaGraph . R3%#F Client.
sink: client

}

# Kafka BRZS883biL.
service: "127.0.0.1:9092"
# HEZ5.

topic: "topic_namel"

11.3.4 f#/ NebulaGraph Exchange

# 1£ fields BISTE Kafka value FHEIFERRHE, SNFERBHESGES (,) M. Spark Structured Streaming REX Kafka BUBESIFELL JSON RRAEET value FEEH, MXEH fields BECE
JSON B9 key %, BN :

fields: [personName, personAge]

# 1RB5 fields Y key FIFAY NebulaGraph /B4, key B9 value SHRFHIENMEMLEE. THIRBRIT personName B9 value fR7FZE) NebulaGraph FRE9 name /E1%, personAge B9 value MIR7FE)

age EM.
nebula.fields: [name, age]
# IEERPE—FIKIEN NebulaGraph FE VID HIKIR.
# XBHE key M LEEH key TEE, £ key BEA VID, HIENEM name,
vertex: {
field:personId
# udf:{
# separator:"_"
# oldColNames: [field-0,field-1,field-2]
# newCoName: new-field
# }
# 79 VID {BIMEEMAIS. 40 VID 79 12345, 3@INEI4 tagl /579 tagl 12345, FRIZKFTEER.
# prefix:"tagl"
# 3 string 2R VID HITIAFHALIRIE.
# policy:hash
}
# #HE|IPIESE!, TE INSERT. UPDATE F1 DELETE., ZRIAJ INSERT,
#uriteMode: INSERT
# BHRE A NebulaGraph HIBUESRE,
batch: 10
# BIBE A NebulaGraph BIFRELIEN DX E.
partition: 10
# RECHRRER. B ¥
interval.seconds: 10
# HERECS, BUAME latest. TJE latest. earliest
starting0ffsets: latest
# R, WEMEEREMENRXREEIERERE], IFEE.
# maxOffsetsPerTrigger:10000
}
]
# SIEHEIE
#edges: [
# # 1%@ Edge type follow HXER
#{
#  # NebulaGraph FR¥J[ZEY Edge type $a#fo
# name: follow
# type: {
# # REBERXMEN, RER Kafkao
# source: kafka
# # IBEIBEIES A NebulaGraph BIA,
# # IEEMAFEIES A NebulaGraph o 23%#F Cliento
# sink: client
# )
#  # Kafka BRSS2ithilt.
# service: "127.0.0.1:9092"
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# # HRAEH,
# topic: "topic_name3"

#  # 1£ fields B4ETE Kafka value FFEREH, SNFERAERGES (,) FEFF. Spark Structured Streaming EEX Kafka BUBERIFELL JSON HEXEZMET value FER, MXER fields BERLE
JSON #9 key %o THIEAT :

# fields: [degree]

#  #1REBS fields Y key HIMZAY NebulaGraph B4, key B value JHRENBMABME. THIRBERIF degree B9 value fR77EI NebulaGraph HfY degree El.

# nebula.fields: [degree]

#  # 1E source B, 3¥ topic RE—FIERNILNRBSEIER.
#  # 1F target B, ¥ topic RE—FIERNIBN BN REIER.
# source: {

# field:srcPersonId

# # udf:{

# # separator:"_"

# # oldColNames: [field-0,field-1,field-2]

# # newCoLName: new-field

# # }

#  # J9 VID I@INIEERIAIS. U0 VID 12345, I@ANATLE tagl /5 tagl 12345, FRILTHEER.
#  # prefix:"tagl"

#  # 3 string KB VID HITRRABILIRIF.

# # policy:hash

# )

# target:{

# field:dstPersonId

# # udf:{

# # separator:"_"

# # oldColNames: [field-0,field-1,field-2]

# # newCoLName: new-field

# # }

#  # J9 VID BINEEMEISE. BlE0 VID 9 12345, BINAIS tagl /579 tagl_ 12345, FRILTEES.
#  # prefix:"tagl"

#  # 3 string R VID HITRFLIRIF.

# # policy:hash

# 1}

#  # IEE—DIER rank BB (FI%) o

# #ranking: rank

# # HtEBIPIEAE, @IE INSERT. UPDATE F1 DELETE, BAIAJ INSERT.
# #writeMode: INSERT

#  # BHREA NebulaGraph HIEIESRE.

#  batch: 10
#  # HIBEA NebulaGraph REEEIEHNDXE.
# partition: 10
#  # RECHRBIEMR. P
# interval.seconds: 10
#  # JHEEEESR, BAME latest. W% latest. earliest
#  startingOffsets: latest
# #ORE, WEMEKERENRARE BIEFERE, ARRE.
# # maxOffsetsPerTrigger:10000
#}
#]
}

#%% 3. 1] NebulaGraph 5 A\%#E
BTN T a4 Kafka #3BS A EI NebulaGraph . X FBEHIRE, HEELT ) G525,

S{SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange <nebula-exchange-3.6.0. jar_path> -c <kafka_appLlication.conf_path>

e

JAR BEFMIKENAN: =774 25&EM maven BFE T E.

NN

S{SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange /root/nebula-exchange/nebula-exchange/target/nebula-exchange-3.6.0.jar -c /root/nebula-exchange/
nebula-exchange/target/classes/kafka_application.conf

AP RIEIREE B8R batchSuccess. <tag_name/edge_name> , FAIARLINAYERE, 7140 batchSuccess. follow: 300 o

U4 (F%) BUEER
B A LUTE NebulaGraph 2% (540 NebulaGraph Studio) HHTEIRER, BIAKIEREESAN. fl0:

LOOKUP ON player YIELD id(vertex);
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FAPWETLMERHS shon sTATs BEFHITEE,

HPE5. (W) £ NebulaGraph H#EEES

SABIEE, AFALTE NebulaGraph REFTEIBRHERRS|, WHEBESRZ5114,

RIEE#: November 24,2023
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S ER JDBC %R

JDBC #iE245F JDBC ENIAFIRAE LK EIEEREIENSIR, A5 MySQL #3EEE 5135 BRIN{AIE A Exchange 1§ JDBC #4#ES A\ NebulaGraph o

ST

¥

LA Ao

EARTHIGR, ZEIEEEEFN MySQL B basketbal L HYERIEER, Liplayer . team. follow I serve INREFME T FIARMULNER. UTFHE
NRAVEEH,

mysql>desc player;

P #pmommmmmmomes b — At Arozmmmms +
|Field |Type  |Null|Key|Default |Extra |
S uemm— e E— R s +

| playerid [int  |YES | [NULL | |

|age |int |YES| |NULL | |

[name |varchar(30)|YES | |NULL | |
S uemm— e E— R s +

mysql> desc team;

F— E— SN A ES— S +
| Field | Type | Null | Key | Default | Extra |
PSR PSR TS Homeee Ao Apmmmmee +

|teamid |int  |YES | |NULL | |
|name |varchar(30) |[YES | |NULL | |
—— oo a— E— oo e +

mysql> desc follow;

[ — S —— PR P S — S — +
|Field |Type  [Null|Key|Default|Extra |
(LSS Aremmmmmces Ao AT Ao TSR +

| src_player|int  |YES | |NULL | |
|dst_player|int ~ |YES | |NULL | |
|degree |int |YES| |NULL | |
(LSS Aremmmmmces Ao AT Ao TSR +

mysql> desc serve;

[ eSS e Fas— s e +
|Field |Type | Null|Key |Default|Extra |
4o e Ahmes A Ao dhmmmcmes +

|playerid [int  [YES | |NULL | |
[teamid |int |YES| |NULL | |

| start_year|int  |YES| |NULL | |
|end_year |int  |YES| |NULL | |

[ — S —— PR P S — S — +

ASGRBITE MacOS T5ER, UTEEXMIMEERERER:
- BRI
« CPU: 1.7 GHz Quad-Core Intel Core i7
- N1E: 16GB
- Spark: 2.3.0, ##kk
+ NebulaGraph : 3.6.0,
ikt
FaSANEUEZE, AREERIAUTER:
- B& HIREITMER:
+ Graph AR50 Meta BRS3BIRY IP sk,
+ %8 NebulaGraph BRI R ZFZER,
- B&4RIF Exchange, #EESN o ZSRBGIFR{ER Exchange 3.6.00
+ BERE Spark.
- THi# NebulaGraph A&l Schema BE &, B3E Tag # Edge type B . BMZH.
- IRXHEFEEDME NebulaGraph B8R, FETEHSEVSRAMERE R TREX S,
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11.3.4 f#/ NebulaGraph Exchange

EEFE

nebula-exchange_spark_2.2 (X Z#F5REH, FZHFLZREM,

#%% 1. £ NebulaGraph # {1/ Schema

DISEFRRVEGE, BT HETE NebulaGraph FREIE Schema:

1. #33A Schema &2, NebulaGraph HfY Schema BRI FXRFTo

2R B B

Tag player name string, age int

Tag team name string

Edge Type follow degree int

Edge Type serve start_year int, end_year int

2. f5F NebulaGraph Console IE—NEIZiE] basketballplayer, H8IE—1 Schema, 1 TFFiRo

## CUREZRE

nebula> CREATE SPACE basketballplayer \
(partition_num = 10, \
replica_factor = 1, \
vid_type = FIXED_STRING(30));

## ZEFEEZE(E] basketbalLplayer
nebula> USE basketballplayer;

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

## BIEZ Tag team
nebula> CREATE TAG team(name string);

## B2 Edge type follow
nebula> CREATE EDGE follow(degree int);

## B2 Edge type serve
nebula> CREATE EDGE serve(start_year int, end_year int);

BEER, BEER o

W 2, IBEECE S

#%1F Exchange /&, &l target/classes/application.conf i E JDBC HUIRFAEXMERE., EARGIH, EHIBISHETI jdoc_application.conf o FH
EEETRIFAIR RIS N o

{
# Spark tBXAECE
spark: {
app: {
name: NebulaGraph Exchange 3.6.0
}
driver: {
cores: 1
maxResultSize: 16
}
executor: {
memory:1G

}

cores: {
max: 16
}
}

# NebulaGraph #EXAEZE
nebula: {
address: {
# 185 Graph ARSFIFAE Meta ARSSHY IP HubANimO,
# MRESERSH, WAZEARGES () DR
# #&3% © "ipl:port","ip2:port","ip3:port"
graph:["127.0.0.1:9669"]
HEE— Meta BRSSHYMIL.
#HNREM NebulaGraph TERIFILTR, Akss, FEACE Leader Metahyitilt,
meta:["127.0.0.1:9559"]
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# 1A NebulaGraph BAYREIAF &M,
user: root
pswd: nebula

# IEEEZE R
space: basketballplayer
connection: {

timeout: 3000

retry: 3
}
execution: {
retry: 3
}
error: {
max: 32
output: /tmp/errors
}
rate: {
Limit: 1024
timeout: 1000
}
}
# SIES
tags: [
# i&i8 Tag player HHXES.

{

# $87E NebulaGraph FRTEXH) Tag %#f.
name: player
type: {

# JEERIER, A J0BC

source: jdbc

# IBENAF REIES A NebulaGraph : Client 3§ SST.
sink: client

}

# JDBC BUEREY URL, RAIF MySql BB,
url:"jdbc:mysql://127.0.0.1:3306/basketball?useUnicode=true&characterkncoding=utf-8"

# JDBC IXzh,
driver:"com.mysql.cj.jdbc.Driver"

# BUERE R P RMED.
user:"root"
password: "12345"

# PRSI RIEIEE.

# nebula-exchange_spark_2.2 %MEREZSE, EAUTSEE sentence,

# nebula-exchange_spark_2.4 #1 nebula-exchange_spark_3.0 AIMEREZESH, BRFHEM sentence FFIEE,
table: "basketball.player"

# B EIEEAIRREE,

# nebula-exchange_spark_2.2 AIMECEZEBH. FAZHLREM, £ fron EREEERYL, FXHF EL. KRG

# nebula-exchange_spark_2.4 #1 nebula-exchange_spark_3.0 RIEREiZEH#, BRETHEM table FNERE. IFLREN.
# sentence:"select playerid, age, name from player, team order by playerid"

# (Al%k) ZIEHSEEEER B0 https://spark.apache.org/docs/latest/sql-data-sources-jdbc.html
partitionColumn:playerid  # Bli%. HEXENUAAKT. BHANETEE.
LlowerBound:1 # BN
upperBound: 5 # Ak
numPartitions:5 # Ak

fetchSize:2 # BREREIBERIZRA TG

# 7£ fields BIE%E player RPMFILH, EHITRAY value RYEA NebulaGraph HIEEREM.
# fields # nebula.fields BHEBEUR——IIR,

# MREFBEES MBI, BERES () BH.

fields: [age,name]

nebula.fields: [age,name]

# IEERPE—FIKIESN NebulaGraph F= VID B
vertex: {
field:playerid

# udf:{

# separator:"_

# oldColNames: [field-0,field-1,field-2]
# newCoName:new-field

#

}
# 39 VID H@INFEERIAIS. BIEN VID Jy 12345, @ANATLR tagl /&4 tagl 12345, FRILTAER.
# prefix:"tagl"
# 3F string B VID #HITRRFHILIRIE.
# policy:hash
}

# HEEIRIEHEL, @IE INSERT. UPDATE 1 DELETE. BRIAJ9 INSERT,
#writeMode: INSERT

# HEBIPRE R EMRIZ = X BXBIHIAFI AL, “writeMode’ 79  DELETE BHiZB I A,
#deleteEdge: false

# BREA NebulaGraph HIERIESEEK.
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]

batch: 256

# BIBE A NebulaGraph BIFRELIEN DX E.
partition: 32
}
# I8 Tag team HX{ER.
{
name: team
type: {
source: jdbc
sink: client

}

url:"jdbc:mysql://127.0.0.1:3306/basketball?useUnicode=true&characterkncoding=utf-8"
driver:"com.mysql.cj.jdbc.Driver"

user:root

password:"12345"

table:team

sentence:"select teamid, name from team order by teamid"
partitionColumn:teamid

lowerBound: 1

upperBound:5

numPartitions:5

fetchSize:2

fields: [name]
nebula.fields: [name]
vertex: {

field: teamid
}
batch: 256
partition: 32

# SRR
edges: [

# 1% Edge type follow #HXER

# NebulaGraph FR3J[ZEY Edge type %&#fo
name: follow

type: {
# IEEBIBRXHAE, 1’EH J0BC,
source: jdbc

# 1EEIBBUES A NebulaGraph BIAI,
# $EEMANT REIES A NebulaGraph : Client 8% SST.
sink: client

}

url:"jdbc:mysql://127.0.0.1:3306/basketball?useUnicode=true&characterkncoding=utf-8"
driver:"com.mysql.cj.jdbc.Driver"

user:root

password:"12345"

# PRI RIEIREIE.

# nebula-exchange_spark_2.2 AEREIZEH, ErAIMUENERE sentence,

# nebula-exchange_spark_2.4 # nebula-exchange_spark_3.0 AIXEREZEH, BEFAEM sentence FEIEZE,
table:"basketball.follow"

# BYEIEAIRIEE.

# nebula-exchange_spark_2.2 FAIMEZEBIZEH. FXIHEREN. £ fromn EREEERSA, FXF ER. KR8

# nebula-exchange_spark_2.4 1 nebula-exchange_spark_3.0 FIMACBIZEH, BRFEEMN table ANEE. ZIFZREN,
# sentence:"select src_player,dst_player,degree from follow order by src_player"

partitionColumn:src_player
lowerBound: 1

upperBound:5
numPartitions:5
fetchSize:2

# 7£ fields BIEE follow RFMIFIGH, HMFA value RYEHR NebulaGraph HIEERBM.
# fields # nebula.fields BHIEREMA——IIELo

# MRBEIEESNIIEH, BERGES () BH.

fields: [degree]

nebula.fields: [degree]

# 7E source B, fF follow RPE—FIERDATEIREIER.
# 1F target B, 5¥ follow RFAE—FIERNIH BN SEIER.

source: {
field: src_player
# udf:{
# separator:"_"
# oldColNames: [field-0,field-1,field-2]
# newCoName:new-field
#

}
# 39 VID H@INFEEMIAIZ. BIAN VID Jy 12345, @ANATLR tagl /&4 tagl 12345, FRILTEMER.
# prefix:"tagl"
# 3F string B VID #HITRRFHILRIE.
# policy:hash
}
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11.3.4 f#/ NebulaGraph Exchange

target: {
field: dst_player
# udf:{
# separator:"_"
# oldColNames: [field-0,field-1,field-2]
# newCo LName: new-field
# }

# 79 VID MBIMEEMAEISR. A0 VID 79 12345, I@NNFIZK tagl [/ tagl 12345, FRIZTLEER.
# prefix:"tagl"

# 3F string 2B VID HITIAF(LIRIE.

# policy:hash

}

# IE—HUER rank BYR (FIE) o
#ranking: rank

# #HtEIRIEERY, @IF INSERT. UPDATE A1 DELETE, ZRIAJ INSERT,
#writeMode: INSERT

# BHXREA NebulaGraph BUBUESE.
batch: 256

# BUEE A NebulaGraph BYEESIEMDRE.
partition: 32
}

# 1% Edge type serve HHXER
{
name: serve
type: {
source: jdbc
sink: client

}

url:"jdbc:mysql://127.0.0.1:3306/basketbal?useUnicode=true&characterkncoding=utf-8"
driver:"com.mysql.cj.jdbc.Driver"

user:root

password: "12345"

table:serve

sentence:"select playerid,teamid,start_year,end_year from serve order by playerid"
partitionColumn:playerid

LowerBound:1

upperBound:5

numPartitions:5

fetchSize:2

fields: [start_year,end_year]
nebula.fields: [start_year,end_year]
source: {

field: playerid
}
target: {

field: teamid
}

# HBE—NFIEA rank BIR (FD%) o

#ranking: rank

batch: 256
partition: 32

#9% 4. 7] NebulaGraph S5 \%##
BT T <% JDBC #IES AEI NebulaGraph A, XFEHIINAE, BEILS <21

S{SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange <nebula-exchange-3.6.0. jar_path>-c <jdbc_application.conf_path>

hre

JAR BEBMIRENAI: H174758E M maven €E TH,

NN

S{SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange /root/nebula-echange/nebula-exchange/target/nebula-exchange-3.6.0.jar -c /root/nebula-exchange/
nebula-exchange/target/classes/jdbc_application.conf

PRI LEIR S B2 batchSuccess. <tag_name/edge_name> , FRAIARRINAVERE, 140 batchSuccess.follow: 300 o
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11.3.4 f#/ NebulaGraph Exchange

BEES. (k) JSUEEE
PP A LATE NebulaGraph £ (540 NebulaGraph Studio) H#HITEIEER, BIAKIEERETES . fl0:
LOOKUP ON player YIELD id(vertex);
RFBEIUERHS shon sTaTs BEEFITHEIRE.
6. (WH) 76 NebulaGraph & EH|

SAHERE, APEILIE NebulaGraph REHBIEHERRS|, HHEESRZ51147

RIGEH: November 24,2023
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11.3.4 /] NebulaGraph Exchange

SN SST 4R

AL —NREIRBBI A BURTRAVEIE 4 AL SST (Sorted String Table) X#HRTE!E HDFS £, SRABES A NebulaGraph, REIEIERER CSV X
o

EREG
+ X Linux REEZFFFAN SST X o
© TZHFEMA Default o
HRER
Exchange ZFMFEIES NEL
- BEESHIRRENEEEET nGQL IBaMFZLE N NebulaGraph .
- BEUBRHEIBAERL SST X, FAMS1EE) Console #& SST XS A NebulaGraph o
TXCRNBER SSTXHHAESANMENERTR. SMAE. iREM. BEPBERR,

ERGR

- BRAELZWS, ANERRVFFRMELS (K2R Schema) , SAERER,

&fﬁtion

SAHE (K9 10%) SEEMNTENGIEE, HEZEHNNRTREEHEHIEREE, BIELSRIERHITSN.

- BERIRRIIEERANGR, SARER,

SEHLITIE
NebulaGraph FEEf#F RocksDB 1A ERFiE5I%., RocksDB BETEEMNFMESIE, RET —RTIAPI BTFRIERSA SSTHRANXH, B
FRES N 2R,

SST X R— I NBEETERKENEFREMEANXY, BTFatEEASRERSIB, £/ SST XMHHENMIIEEEH Exchange B9
Reader. sstProcessor # sstWriter 5eilc ZEMEIEANIETIZMT:

1. Reader MEURIRAIREVERIE,

2. sstProcessor #R#& NebulaGraph B9 Schema {8 2458 SST Xf4, AfS EfZZE HDFS, SST XHREXIBESN o
3. sstWriter $TH— PN XXHHIENEIE. £BL SST XA, Key IRERIRFS No

4, 4 RE SST X2 &, RocksDB i@ IngestixternalFile() 75554% SST X4+ S AZ NebulaGraph #, l40:

IngestExternalFileOptions ifo;
# SABED SST X
Status s = db_->IngestExternalFile({"/home/usr/filel.sst", "/home/usr/file2.sst"}, ifo);

if (Is.ok()) {
printf("Error while adding file %s and %s, Error %s\n",
file_pathl.c_str(), file_path2.c_str(), s.ToString().c_str());
return 1;

}

VR IngestExternalFile() 7374BY, RocksDB BMASIEXHEEIIEIIEE R, #HHPEZE RocksDB 5 NIRE. IR SST XHHHESEEEE T Memtable
PERUSERE, NE Memtable &8 (flush) ZURER, 3§ SST XHFHETE LSM MRMRMER, AXHRE—2BFIS, HITHSEE.

GRS

XA Al
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11.3.4 f#f NebulaGraph Exchange

PRECE

ASGRBIFE MacOS F5Erl, U T RIRXIFMREERER
- BEMFHIAS

+ CPU: 1.7 GHz Quad-Core Intel Core i7

- W77 16GB

- Spark: 2.4.7 ##kR

* Hadoop: 2.9.2 3= EHE

+ NebulaGraph : 3.6.00

FHASNBEZR, ARRERINLTER:

- B& HRBINTER:

- Graph BRZ5#0 Meta BRSZ 8989 IP ikFNiH .

- 845 NebulaGraph BRI B A R MNZ,

* Meta REBECE XA --ws_storage_http_port F Storage FRSZEZE SXHFHEY --ws_http_port —2o FIENERA 19779 6
+ Graph PRSSECE XY --ws_neta_http_port F1 Meta ARSZACE STFHAY --ws_http_port —o FIENERHT 19559 o

- Schema W58, B1F Tag #l Edge type HIEH. Et%H,

- B , WEER FARIETERR jar X1, 4TI EER Exchange 3.6.0,
« BERE Spark,

- BERE JIDK 1.8 Sl LA, HECEIFIREE JAVA_HOME,

« Hiik Hadoop BRSZTEFREEBE Storage FRZHIN S LIBITIER,

e

- NRBEBEMEMBUBRN SST X, BB IMENEIBERNXEY, EEaREHIH.
- MRAFEER SST XM, FEEEZBE Storage ARSIV ES EREE Hadoop ARS.

- WIFETE INGEST (BIBSN) SREBNEMR SST X4, 1 Storage BRSBECESUHFHIENN --nove_files=true , ZEZE =1L NebulaGraph 7 INGEST 5¥%
SST Xt4#5h (mv) Eldata BRFo --move_files FUBRINEN false , ItbEY NebulaGraph 2E# (cp) SST XA,
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11.3.4 f#/ NebulaGraph Exchange

#11. 7 NebulaGraph | Schema

3 CSV XXHHRRIEE, RS ERTE NebulaGraph H1¢l# Schema:

1. #yik Schema %, NebulaGraph 89 Schema BRI T RFAR.

2R AR Bl

Tag player name string, age int

Tag team name string

Edge Type follow degree int

Edge Type serve start_year int, end_year int

2. {3 NebulaGraph Console tlIE—1E|=8] basketballplayer, FH8I3E— Schema, W TFFfTo

# BlIREZEE)

nebula> CREATE SPACE basketballplayer \
(partition_num = 10, \
replica_factor = 1, \
vid_type = FIXED_STRING(30));

## HEAREZE(E basketbal lplayer
nebula> USE basketballplayer;

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

## B Tag team
nebula> CREATE TAG team(name string);

## B3 Edge type follow
nebula> CREATE EDGE follow(degree int);

## B2 Edge type serve
nebula> CREATE EDGE serve(start_year int, end_year int);

BEER, BB i,
A 2. 4hEL CSV Ui

HIAATER:
1. S8 CSV XX LUE R Schema FIER,

e

AILUERBRIRELRLE CSV X

2. 3REX CSV X1 ERR 1R,
HUE 3. (EACE I

#R1F Exchange [, &l target/classes/application.conf MHFIGBERXEE, EARGIFR, EHFIFISXHRA sst_application.conf » FZNMECERIIEL
BRSO 05,

# Spark HHXEE
spark: {
app: {
name: NebulaGraph Exchange 3.6.0
}

master: local
driver: {
cores: 1
maxResultSize: 16

}

executor: {
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11.3.4 f#/ NebulaGraph Exchange

memory:1G

}

cores:{
max: 16
}
}

# NebulaGraph #EXECE
nebula: {
address:{
graph:["192.168.8.XXX:9669"]
HER— Meta BRSSHYMIL.
#INREM NebulaGraph TERIFILEHR, akss, FEACE Leader Metapyitit,
meta:["192.168.8.XXX:9559"]
}
user: root
pswd: nebula
space: basketballplayer

# SST XHFHEXECE

path:{
# AHUIGBITEIRAERREY SST XHRIER
Llocal:"/tmp"

# SST SMF7E HDFS HO7ZfERRIR
remote:"/sst"

# HDFS B9 NameNode #biik, #Ug0 "hdfs://<ip/hostname>:<port>"o
hdfs.namenode: "hdfs://*.*.*.*:9000"
}

# BRIRERSH

connection: {
# socket . HITHUEBRIEYE], B 2.
timeout: 30000

}

error: {
# RAKNE, BIERENARERF.
max: 32
# KBS AR RIERHEREP.
output: /tmp/errors

}

# fEFGoogle Guava RateLimiter SRPRHIA3%E) NebulaGraph HYIER.
rate: {

# RateLimiter BVRRERLE,

Limit: 1024

# M RateLimiter JRERAIFHIEBEIRTE], S @ =50
timeout: 1000

}

}

# WIS

tags: [
# iQB Tag player HHX{ER.
{

# $87%E NebulaGraph FFEXEY Tag %#h.
name: player
type: {

# IEEBIBR, £ CSVo

source: csv

# $EEMIANT REIES A NebulaGraph : Client 3% SST.
sink: sst

}

# 187 SV XMFRIBETR,
# XHFTFHETE HDFS L, FWNG|S1EREER, MU hdfs://FFk, BIa1"hdfs://ip:port/xx/xx.csv"s
path: "hdfs://*.*.*.*:9000/dataset/vertex_player.csv"

# IR CSV XMPRARK, A [0, cl, 2, ..., _on] REERK, FRHIHETARIEERNR.
# R SV XHERK, NERERNGIG.
fields: [_cl, _c2]

# 87 NebulaGraph HEXHIEIERH.
# fields 5 nebula.fields BIIRRHH——IIRL,
nebula.fields: [age, name]

# IBE—NFIER VID B9R.
# vertex MIEXME iR fields & csv.fields FREVFIRFRIT—H,
# B#i, NebulaGraph 3.6.0{XZHFFRTRREHKAEN VID,
vertex: {
field:_c0
# 79 VID SBIMEEMAIS. A0 VID 79 12345, 3@INAIS tagl /579 tagl 12345, FRIZKFTEER.
# prefix:"tagl"
# 3 string 2R VID HITIAFHILIRIE.
# policy:hash
}

# IBENNRMN. BIMERREGES () -

separator: ","
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11.3.4 f#/ NebulaGraph Exchange

# 1R SV XHAEKRK, 1BIF header REH true,
# N8R SV XHERARK, 159 header EBH false. BRIMEN falseo
header: false

# #HEEIRIEERY, @IF INSERT. UPDATE F1 DELETE, ZRIAJy INSERT,
#writeMode: INSERT

# EEBHREA NebulaGraph HIRASEE,
batch: 256

# HUEE A NebulaGraph BYEESIEHMDKEK.
partition: 32

# 4R SST XHBIREEET NebulaGraph FEIZEEAY partition H{THIBEN K,
repartitionWithNebula: false
}

# i&[8 Tag team HEXER.
{
name: team
type: {
source: csv
sink: sst
}
path: "hdfs://*.*.*.*:9000/dataset/vertex_team.csv"
fields: [_cl]
nebula.fields: [name]
vertex: {
field:_c0
}
separator: ","
header: false

batch: 256
partition: 32
repartitionWithNebula: false
}
# MRFERNEL =, BESZENREH TR,
]
# 503
edges: [
# 18 Edge type follow HHX{ER.
{

# $87E NebulaGraph FRTEXHY Edge type &#Fo
name: follow
type: {

# IEERIER, A SV

source: csv

# IBENAF REIES A NebulaGraph : Client 3§ SST.
sink: sst

}

# $BE (SV XHFMRETR,
# XHHEAETE HDFS L, FANG|SHEHCERR, LU hdfs://FF3k, HIa0"hdfs://<ip/hostname>:port/xx/xx.csv"s
path: "hdfs://*.*.*.*:9000/dataset/edge_follow.csv"

# IR SV XHRAERSK, A [0, cl, c2, ..., _n] RREKK, HIFFHERARBMENR,
# NR SV XHAERK, NEAERNTIG.
fields: [_c2]

# $87%E NebulaGraph FREXHIBMERTT.
# fields 5 nebula.fields EYIRREEAA——FIRLo
nebula.fields: [degree]

# IEE—IERBBSM BN RN,
# vertex MEXUAS Lt fields HE csv.fields FEFIARIF—H
# B#l, NebulaGraph 3.6.0{XZHRFFRIRHEHAERM VID,
source: {
field: _c0
# 79 VID 1BIMEEMAIS. a0 VID 79 12345, 3@MNEI4 tagl /579 tagl 12345, FRIZTEER.
# prefix:"tagl"
# 3F string 2R VID HITRFLIRIF.
# policy:hash
}
target: {
field: _c1
# 79 VID {BIMEEMAIS. HI40 VID 79 12345, 3@INAIS tagl /59 tagl 12345, FRIZKFTEER.
# prefix:"tagl"
# 3 string 2R VID HITIAFHILIRIE.
# policy:hash
}

# IR, BIMERRGES () .

separator: ","

# HEE—NFIEA rank BOR (FIE) o

#ranking: rank

# JNR CSV XfFAEZRK, EHF header REA trueo

# B SV XMHRATRXK, 151 header iRiEH false. BRIMER false,

header: false
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# #HEEIRIEERY, @IF INSERT. UPDATE A1 DELETE, ZRIAJ INSERT,
#writeMode: INSERT

# EEBHRE A NebulaGraph BIRADEE,
batch: 256

# HUEE A NebulaGraph BYEESIEMDKE.
partition: 32

# 4R SST XHBIREEET NebulaGraph FEIZEEAY partition H{THIBEN K,
repartitionWithNebula: false
}

# 1&8 Edge type serve HHXfER.
{
name: serve
type: {
source: csv
sink: sst

}
path: "hdfs://*.*.*.*:9000/dataset/edge_serve.csv"
fields: [_c2,_c3]
nebula.fields: [start_year, end_year]
source: {

field: _c0
}
target: {

field: _c1
}
separator:
header: false
batch: 256
partition: 32
repartitionWithNebula: false

]
# MIRFRANEZ, BESEFENEREH TR
}

WUR 4. AR SST Ui
BT T <% CSVIRX AR 7 SST Xfho X FESEBINAA, BEERN T2

S{SPARK_HOME}/bin/spark-submit --master "local" --conf spark.sql.shuffle.partitions=<shuffle_concurrency> --class com.vesoft.nebula.exchange.Exchange <nebula-exchange-3.6.0. jar_path> -c
<sst_application.conf_path>

e

H4ERE SST BT, =i KE| Spark Y shuffle 11, EERTEIRR AL HIGNN spark.sql.shuffle.partitions AL E,

e

JAR B FWMIKENA N : H77455EM maven BETH,

AN

S{SPARK_HOME}/bin/spark-submit --master "local" --conf spark.sql.shuffle.partitions=200 --class com.vesoft.nebula.exchange.Exchange /root/nebula-exchange/nebula-exchange/target/nebula-
exchange-3.6.0. jar -c /root/nebula-exchange/nebula-exchange/target/classes/sst_application.conf

ESHITRME, ATLTE HDFS £AY /sst BR  (nebula.path.remote SEIETE) NEBFIAEMAY SST X4,

e

MR I Schema BIEBURIE, HISNERET(E. 82K Tag. 1B Edge type &, TEEMEM SST XM, EA SST X Space ID. TagID. Edge ID
FER.
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A5 S SST it

e

SAFEHIALTESR:

- HaIAFREEBE Storage ARSSHINI2S L EBEERE Hadoop ARSS, HEZE HADOOP_HOME #1 JAVA_HOME,
- Meta BRSBECE XX AHY --ws_storage_http_port (WISREH, EFEHANM) F Storage BRZSEESXHHRY --ws_http_port —o FIEIERH 19779 o
- Graph BRBECE XY --ws_meta_http_port (WISRIEH, EFEHARM) F Meta ARSECESUHFAEY --ws_http_port —H, FIANERST 19559 o

EREFIETEEE NebulaGraph, RINTIRIES AN SST X4

L RTE Rz At ZE=E,
nebula> USE basketballplayer;

2. }1TER S T8 SST XfF:

nebula> SUBMIT JOB DOWNLOAD HDFS "hdfs://<hadoop_address>:<hadoop_port>/<sst_file_path>";

nebula> SUBMIT JOB DOWNLOAD HDFS "hdfs://*.*.*.*:9000/sst";

3. HITERS SN SST XfF:

nebula> SUBMIT JOB INGEST;

bre

- MRFEEH T, 1B7E NebulaGraph RERZABI data/storage/nebula BRA, IR Space ID BRMAHY download XEFFMIBR, ABERTE SST X
. MNRETEZEZEIAE, FEFEINFAENZEEZMPR download XX,

- MRSANNEMAAEZERSN, EHIHIT SUBNIT J0B INGEST; BIF],

APRe.  (Ak) FEAUR

PP A LATE NebulaGraph £ (540 NebulaGraph Studio) HHITEIEER, BIAKIERTES . fl0:
LOOKUP ON player YIELD id(vertex);

BRMRLUERSS shon sTATs BEFITEIE.

#% 7. (A1F) 7£ NebulaGraph HE#ZKS]

%

SANHERE, APAELUIE NebulaGraph REHBIEHERRS|, HHBEESRZ51147

\

RSB November 24,2023
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11.3.5 Exchange % I [7]
45 PR ]
Q: i47IF CENTRAL {2/ f F#k 2 0MC, 475 CoULD NOT RESOLVE DEPENDENCIES FOR PROJECT XXX

JEHE Maven ZZEERT Libexec/conf/settings.xml KB mirror 2493 :

<mirror>
<id>alimaven</id>
<mirror0f>central</mirror0f>
<name>aliyun maven</name>
<url>http://maven.aliyun.com/nexus/content/repositories/central/</url>
</mirror>

1 mirrorof NERTEEN *, WRA *, 1BIEENJI central 3F *, |SparkPackagesRepo, !bintray-streamnative-maven o

11.3.5 Exchange # W[5

B&A: Exchange B9 pon.xnl FEFMKEERE Maven B9 central €FEH, pon.xnl BRE T XM MKIFFIEN G EMNL, 1R maven hEERE G

HEFFRIE mirrorof (B * , BRAFRBMKIESTE central BETEH, SETHEK,

Q: %mi¥ EXCHANGE 7% % SNAPSHOT I

MK 4HIFEJERT Could not find artifact com.vesoft:client:jar:xxx-SNAPSHOT o

FE: Z&#t maven EEEEERT T& SNAPSHOT B E, maven FHEZHAR central BFERFEBIERNAZIRES, AR AHRZs (SNAPSHOT) .

fRRTIZ: 1£ maven BY setting. xmSZHEEY profiles YERIFAAIE N FECE

<profile>
<activation>
<activeByDefault>true</activeByDefault>
</activation>
<repositories>
<repository>
<id>snapshots</id>
<url>https://oss.sonatype.org/content/repositories/snapshots/</url>
<snapshots>
<enabled>true</enabled>
</snapshots>
</repository>
</repositories>
</profile>

T Rl

Q: {i% JAVA.LANG.CLASSNOTFOUNDEXCEPTION: COM.VESOFT.NEBULA.EXCHANGE . EXCHANGE

7£ Yarn-Cluster R T23XMES5, BEEW T o<, LHERFIPEIFEA --conf

SSPARK_HOME/bin/spark-submit --class com.vesoft.nebula.exchange.Exchange \
--master yarn-cluster \

--filesapplication.conf\

--conf spark.driver.extraClassPath=./\

--conf spark.executor.extraClassPath=./\

nebula-exchange-3.0.0.jar\

-capplication.conf

Q: [ METHOD NAME XXX NOT FOUND

—MRIHAEEEIR, FHE Meta fRSS. Graph ARSS. Storage BRES MG ECE.

Q: % NOSUCHMETHOD - METHODNOTFOUND ##i5% ( EXCEPTION IN THREAD "MAIN" JAVA.LANG.NOSUCHMETHODERROR “7)

HRZSHERN JAR EARMRAHRSEHIRGE, HOEIREMSHIRE, 5 Exchange PEAMRAHITIEL, WERE—H, LHRE Spark i

7. Scala hR#. Hive RS,

Q: EXCHANGE 5 A HIVE %{#fH[ 42 %% EXCEPTION IN THREAD "MAIN" ORG.APACHE.SPARK.SQL.ANALYSISEXCEPTION: TABLE OR VIEW NOT FOUND

BRI exchange FSHHSHERERSE -h , K5 table M database 2FIEM, 7E spark-sql FHRITHFEER exec 154, I exec IBEAMN

IEE%’I‘EO

- 524/723 -

2023 Vesoft Inc.



Q:

11.3.5 Exchange # W[5

JZ 1 THFRFE COM. FACEBOOK. THRIFT.PROTOCOL . TPROTOCOLEXCEPTION: EXPECTED PROTOCOL ID XXX

1B19ZE NebulaGraph BRSIm AR ER B IER.

Q:

WNRZBIRIG. RPM 8¢ DEB &3, BECES MRSHEE XA --port WHAIHA S,

WMRZ docker 22, EECE docker METHRMIEOS, BEAWT:

7E nebula-docker-compose B R 1T docker-compose ps , fFI30:

$ docker-compose ps
Name Command State

nebula-docker-compose_graphd_1  /usr/local/nebula/bin/nebu ...
nebula-docker-compose_metad0_1 ./bin/nebula-metad --flagf ...
nebula-docker-compose_metadl_1 ./bin/nebula-metad --flagf ...
nebula-docker-compose_metad2_1 ./bin/nebula-metad --flagf ...
nebula-docker-compose_storaged0_1 ./bin/nebula-storaged --fl ...
nebula-docker-compose_storagedl_1 ./bin/nebula-storaged --fl ...
nebula-docker-compose_storaged2_1 ./bin/nebula-storaged --fl ...

EE Ports 5ll, &k docker BUETRVIROS, f40:

- Graph BRI ARIROS Z 9669,

- Meta BRS5E] FBRYIR S8 33167, 33168, 33164,
- Storage ARSI ARVIHASH 33183, 33177, 33185,

Up (healthy) 0.0.0.0:33175->19779/tcp, 0.0.0.0:33172->19780/tcp, 9777/tcp, 9778/tcp, 0.0.
Up (healthy) 0.0.0.0:33184->19779/tcp, 0.0.0.0:33181->19780/tcp, 9777/tcp, 9778/tcp, 0.0.0.

Up (healthy) 0.0.0.0:33205->19669/tcp, 0.0.0.0:33204->19670/tcp, 0.0.0.0:9669->9669/tcp
Up (healthy) 0.0.0.0:33165->19559/tcp, 0.0.0.0:33162->19560/tcp, 0.0.0.0:33167->9559/tcp, 9560/tcp
Up (healthy) 0.0.0.0:33166->19559/tcp, 0.0.0.0:33163->19560/tcp, 0.0.0.0:33168->9559/tcp, 9560/ tcp
Up (healthy) 0.0.0.0:33161->19559/tcp, 0.0.0.0:33160->19560/tcp, 0.0.0.0:33164->9559/tcp, 9560/ tcp
Up (healthy) 0.0.0.0:33180->19779/tcp, 0.0.0.0:33178->19780/tcp, 9777/tcp, 9778/tcp, 0.0.0.0:33183->9779/tcp, 9780/tcp

33177->9779/tcp, 9780/tcp
:33185->9779/tcp, 9780/tcp

JEA TS 4R FF EXCEPTION IN THREAD "MAIN" COM.FACEBOOK.THRIFT.PROTOCOL.TPROTOCOLEXCEPTION: THE FIELD 'CODE' HAS BEEN ASSIGNED THE INVALID VALUE -4

% Exchange ir45 NebulaGraph iy A2 E LA, F4MsEa5E o

Q:

F HIVE FH9%EE S A\ NEBULAGRAPH i H! B ELAG 4 ] g

R Hive PHIENREIEESSTXFN, AREIZIER. BRARSESAG LT JAR BRZFNMN L TER:

--conf spark.driver.extraJavaOptions=-Dfi le.encoding=utf-8
--conf spark.executor.extraJavaOptions=-Dfi le.encoding=utf-8

Bp:

<spark_install_path>/bin/spark-submit --master "local" \

--conf spark.driver.extraJavaOptions=-Dfi le.encoding=utf-8\
--conf spark.executor.extraJavaOptions=-Dfile.encoding=utf-8 \
--class com.vesoft.nebula.exchange.Exchange \
<nebula-exchange-3.x.y. jar_path>-c <application.conf_path>

WNSRZTE YARN 1, WAL T

Q:

<spark_install_path>/bin/spark-submit\

--class com.vesoft.nebula.exchange.Exchange \

--master yarn-cluster\

--files <application.conf_path>\

--conf spark.driver.extraClassPath=./\

--conf spark.executor.extraClassPath=./\

--conf spark.driver.extraJavaOptions=-Dfi le.encoding=utf-8\
--conf spark.executor.extraJavaOptions=-Dfi le.encoding=utf-8\
<nebula-exchange-3.x.y.jar_path>\

-capplication.conf

HIVE 48 5 AR$277% SCHEMA AR —EL

Spark BE#E7 Hive Schema version 1.2.0 does not match metastore's schema version 2.1.0 Metastore is not upgraded or corrupt HIEREE Hive IFIEHED
B metastore schema hig4s#0 Spark A metastore kAR —3,
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11.3.5 Exchange # W[5

RS E:
1. 3% Hive IF18h72f# Hive metastore {5289 MySQL version {5 BE# Spark F{#H metastore s,
{BRi& Hive 7£ MySQL H7Zf# metastore FIEUBER hive , BEIRMTARIEDK hive VERSION RAHEY version FE&:

update hive.VERSION set SCHEMA_VERSION="2.1.0" where VER_ID=1

2. 7£ Hive IFIEHY hive-site.xml I FECE

<property>
<name>hive.metastore.schema.verification</name>
<value>false</value>

</property>

3. E3 Hiveo
Q: A SST Hf#275 ORG.ROCKSDB.ROCKSDBEXCEPTION: WHILE OPEN A FILE FOR APPENDING: /[PATHISST/1-XXX.SST: NO SUCH FILE OR DIRECTORY
HERE:

1 1E /path BEFE, WREREBRRZIREHR, CIBHEERR.
2. 148 Spark EBEEE LRHRIAAX /path SEHRIENIR, W8E, HRINNR.

i 3 )
Q: WRLEFD B IR 5 AP RE?
- batch: &A% NebulaGraph BRESHY nGQL BAIHREEMEIBE .
- partition: #4BE A NebulaGraph RNEZRIENDXE, RRIBIESANBH L.

+ nebula.rate: @ NebulaGraph &iZiER gt ESHBIRENS L,
-limit: RINSREREIAR/,
-timeout: FRNIRENL REAVEBETET Bl

IRIENBSMRE RS AR X OIS HINE, NRESALER, Storage BRSH leader TFE, AJLUEHIFENXUIMSHRE, FESNERE,

oAl 7]

Q: EXCHANGE #5HlLEhR 4%) NEBULAGRAPH ?
&2 0 Exchange 9 o

Q: EXCHANGE 5 SPARK WRITER BT 4% &Y

Exchange 27E Spark Writer £l EFF &R Spark ATERF, Z—&IEATEIHNIMEHIEEHNEUEMR ZT% 3 NebulaGraph F1, BEGHAN%E
P I{EEEDTE Exchange ko 5 Spark Writer #8Eb, Exchange 5 LATFEkis:

- TIFEFEEMHIER, 0 MySQL. Neodj. Hive. HBase. Kafka. Pulsar %,

- 88T Spark Writer FIEB53 A1, 130 Spark 58X HDFS B AVERIEET, ZRINREREIRVIREEEI9N String 268!, AJ8ES NebulaGraph EXHI
Schema R, FrLA Exchange 3EIN 7T #BR AR B ITECFIEREHE, & NebulaGraph X B Schema H#kiE3E 8 )93k String K3 (W0
double) BY, Exchange =¥ String KEBYEEIRZIR A MAIZEE! (90 double) .

Q: EXCHANGE &4tk Aeanfi?

Exchange BYMEREMIIX SIBEFMIX 5 3ES W o

RIEE#: November 24,2023
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https://github.com/vesoft-inc/nebula-exchange/blob/release-3.6/bench/exchange-test.md

11.4 NebulaGraph Spark Connector

11.4 NebulaGraph Spark Connector

NebulaGraph Spark Connector 2— Spark &E#£2%, @ Spark FRER LIRS NebulaGraph #3ERIEESI. NebulaGraph Spark Connector F
Reader #] Writer FEB 3 4H o

+ Reader

BH— Spark SQL##O, AP RILUEAZZEORIZIRE NebulaGraph B##E, SRIEE—1 =58 Edge type HEUE, HIRENHWLERALERK
Spark 89 DataFrame,

+ Writer
Rt— Spark SQL %0, AFRILUERIZIEORIZIE DataFrame BIAIEIEZ £ It ES N\ NebulaGraph .

BEERRBEESN o

11.4.1 BRI

NebulaGraph Spark Connector. NebulaGraph R#ZhRZH Spark ARz 3R % R0 To

Spark Connector fzs NebulaGraph hgzs Spark hrzs
nebula-spark-connector_3.0-3.0-SNAPSHOT.jar nightly 3.x
nebula-spark-connector_2.2-3.0-SNAPSHOT.jar nightly 2.2.X
nebula-spark-connector-3.0-SNAPSHOT.jar nightly 2.4.x
nebula-spark-connector_3.0-3.6.0.jar 3.x 3.x
nebula-spark-connector_2.2-3.6.0.jar 3.x 2.2.x
nebula-spark-connector-3.6.0.jar 3.x 2.4.x
nebula-spark-connector_2.2-3.4.0.jar 3.x 2.2.x
nebula-spark-connector-3.4.0.jar 3.x 2.4.x
nebula-spark-connector_2.2-3.3.0.jar 3.x 2.2.X
nebula-spark-connector-3.3.0.jar 3.x 2.4.x
nebula-spark-connector-3.0.0.jar 3.x 2.4.x
nebula-spark-connector-2.6.1.jar 2.6.0,2.6.1 2.4.x
nebula-spark-connector-2.6.0.jar 2.6.0,2.6.1 2.4.x
nebula-spark-connector-2.5.1.jar 2.5.0,2.5.1 2.4.x
nebula-spark-connector-2.5.0.jar 2.5.0,2.5.1 2.4.x
nebula-spark-connector-2.1.0.jar 2.0.0,2.0.1 2.4.x
nebula-spark-connector-2.0.1.jar 2.0.0,2.0.1 2.4.x
nebula-spark-connector-2.0.0.jar 2.0.0,2.0.1 2.4.x
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https://github.com/vesoft-inc/nebula-spark-connector/blob/release-3.6/README_CN.md

11.4.2 EMY 5

11.4.2;5ERY#
NebulaGraph Spark Connector ZBF U THE:
« TEAREM NebulaGraph &85 2 BT IR,
+ £EF— NebulaGraph =B R RIE =8 2 BT % $idE.
+ NebulaGraph 5HEMEIERZ BT % iR,

=) HITEE,

11.4.3 F¢tk
NebulaGraph Spark Connector 3.6.0iRA4F I T
- RESMEFICED, NBRAE. EEEERR. ITERRRE.
- RESTHEIRIRED, WS NSIENIRENEY AR ID. A~ ID. BHR 1D HEM.
+ Reader X EEM IR 2B IEIREL
+ Reader ¥ NebulaGraph #k3EiEEXAL Graphx #9 VertexRDD #1 EdgeRDD, 3z#3E Long B2 1D,
+ %i—7 SparkSQL M BEUEIR, 4i—K A DataSourceV2 #1T NebulaGraph B &
- X#Finsert . update Fl delete ZMHENET: insert RRNEIEN (BE) BB, update RNNEEMEFEIIEIE, delete RN RMIFREUE,

« %5 NebulaGraph Z 889 SSL INZZiE#E,

11.4.4 E3ii

11.4.5 3B NebulaGraph Spark Connector
TIETHE
1. 52FZE [ nebula-spark-connector o
$gitclone -brelease-3.6 https://github.com/vesoft-inc/nebula-spark-connector.git

2. 3 NE = nebula-spark-connector o

3. T E. FRIRZAR Spark L EEERES,
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https://github.com/vesoft-inc/nebula-spark-connector/releases/tag/v3.6.0

11.4.6 EAJ%E

e

EEREMMIRZA Spark.

» Spark 2.4

$mvn clean package -Dmaven. test.skip=true -Dgpg.skip -Dmaven. javadoc.skip=true -pl nebula-spark-connector -am -Pscala-2.11 -Pspark-2.4

+ Spark 2.2

$mvn clean package -Dmaven. test. skip=true -Dgpg.skip -Dmaven. javadoc.skip=true -pL nebula-spark-connector_2.2 -am -Pscala-2.11 -Pspark-2.2

+ Spark 3.x

$mvn clean package -Dmaven. test. skip=true -Dgpg.skip -Dmaven. javadoc.skip=true -pL nebula-spark-connector_3.0 -am -Pscala-2.12 -Pspark-3.0

YRIETERE, TEERBIXMHER target FEMISUSIHF nebula-spark-connector-3.6.0-SHANPSHOT. jar o

Maven T2 3/ T #

RSk

11.4.6 fEHTT%E
/8 NebulaGraph Spark Connector 35 NebulaGraph 8, REERE LI BRI,

# M NebulaGraph REX =838,
spark.read.nebula().loadVerticesToDF()
spark.read.nebula().loadEdgesToDF()

#¥§ dataframe B ER RFAT N NebulaGraph H,
dataframe.write.nebula().writeVertices()
dataframe.write.nebula().writeEdges()

nebula() WA NMEEESH, SFEEREEMNREREE.

JX NebulaGraph 3HUE R

val config = NebulaConnectionConfig
.builder()
.withMetaAddress("127.0.0.1:9559")
.withConenctionRetry(2)
.withExecuteRetry(2)
.withTimeout(6000)
.build()

val nebulaReadVertexConfig: ReadNebulaConfig = ReadNebulaConfig
.builder()
.withSpace("test")
.withLabel("person")
.withNoColumn(false)
.withReturnCols(List("birthday"))
.withLimit(10)
.withPartitionNum(10)
build()
val vertex = spark.read.nebula(config, nebulaReadVertexConfig).loadVerticesToDF()

val nebulaReadEdgeConfig: ReadNebulaConfig = ReadNebulaConfig
.builder()
.withSpace("test")
.withLabel("knows")
.withNoColumn(false)
.withReturnCols(List("degree"))
.withLimit(10)
.withPartitionNum(10)
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https://repo1.maven.org/maven2/com/vesoft/nebula-spark-connector/

11.4.6 A5

.build()
val edge = spark.read.nebula(config, nebulaReadEdgeConfig).loadEdgesToDF()

* NebulaConnectionConfig ;&i%3% NebulaGraph BEZE, #EEIN T,

S REBMR WiEA
withMetaAddress = FiG Meta BRSBIMIAE, ZMUEAZESOES () BRFF, #8379 ipliportl,ip2:port2,... o IR

EVEIERFEEALE withGraphAddress o

withConnectionRetry = NebulaGraph Java Client iE#% NebulaGraph HEi{ ¥, BIMEN 1.
withExecuteRetry 5 NebulaGraph Java Client 117EWBGMNE R, BRINMER 1,
withTimeout £ NebulaGraph Java Client 53Rz AYEBEYBYIE], BRIAEF 6000 , BfI: ZFP (ms) o

+ ReadNebulaConfig 2IREX NebulaGraph $4EMECE, AW T,

2 BEHM BiEe

withSpace = NebulaGraph B =a]%& #Ro

withLabel = NebulaGraph EI= 8 Tag % Edge type &#F.

withNoCoLumn & BERIEEE S, BUAER false , RNIREVEMS. BUEA true BY, RANFIREVEME, LEBT

withReturnCols BR & T

withReturnCols S REEERINRIANEMNESE. I List(propertyl,property2,...) , FRIMEA List() , TR
EENE SR

withLimit & f2 & NebulaGraph Java Storage Client —% MBRSS iR IEEXBVERIBTTE. ZRIAEZ 1000,

withPartitionNum = BEEI2BX NebulaGraph #8388 Spark B9 X ¥, BRIAER 100, ZEMNRERIFFAELEST

BRI F#E (partition_num) o

] NebulaGraph 5 A%k

e

DataFrame M5 BEIENEMEE N NebulaGraph .

val config = NebulaConnectionConfig
‘builder()
.withMetaAddress("127.0.0.1:9559")
.withGraphAddress("127.0.0.1:9669")
.withConenctionRetry(2)
.build()

val nebulaWriteVertexConfig: WriteNebulaVertexConfig = WriteNebulaVertexConfig
.builder()
.withSpace("test")
.withTag("person")
.withVidField("id")
.withVidPolicy("hash")
.withVidAsProp(true)
.withUser("root")
.withPasswd("nebula")
.withBatch(512)
.build()
df.write.nebula(config, nebulaWriteVertexConfig).writeVertices()

val nebulaWriteEdgeConfig: WriteNebulaEdgeConfig = WriteNebulaEdgeConfig
‘builder()
.withSpace("test")
.withEdge("friend")
.withSrcldField("src")
.withSrcPolicy(null)
.withDstIdField("dst")
.withDstPolicy(null)
.withRankField("degree")
.withSrcAsProperty(true)
.withDstAsProperty(true)
.withRankAsProperty(true)
.withUser("root")

-530/723 - 2023 Vesoft Inc.



11.4.6 fEAIA

.withPasswd("nebula")
.withBatch(512)
.build()
df.write.nebula(config, nebulaWriteEdgeConfig).writeEdges()

ZFHABNEA insert , ATLUEI withiiriteMode ECEEEXAT update TX delete :

val config = NebulaConnectionConfig
‘builder()
.withMetaAddress("127.0.0.1:9559")
.withGraphAddress("127.0.0.1:9669")
.build()

val nebulaWriteVertexConfig = WriteNebulaVertexConfig
.builder()
.withSpace("test")
withTag("person")
.withVidField("id")
.withVidAsProp(true)
.withBatch(512)
.withWriteMode(WriteMode.UPDATE)
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-build()

df.write.nebula(config, nebulaWriteVertexConfig).writeVertices()

11.4.6 (£H77E

* NebulaConnectionConfig ;&i%3% NebulaGraph BEZE, #EEIN T,

B
withMetaAddress
withGraphAddress

withConnectionRetry

* lriteNebulaVertexConfig @G5 NSMECE, WEAMI T,

28
withSpace
withTag
withVidField
withVidPolicy

withVidAsProp

withUser
withPasswd
withBatch
withWriteMode

withDe leteEdge

TR

2l

i

=
[=]

BEMUM

f0 D

il

7|

7|

17

il

iz

WiEA
FiE Meta BRSBIMAE, ZMUEAZESOES () BRFF, #8379 ipliportl,ip2:port2,...
Graph fRSEHIMAE, S MMUAZESGES () BEFF, MINH ipl:portl,ip2:port2,... o

NebulaGraph Java Client i&#% NebulaGraph FIEi{ % #. FRINMEN 1.

WA

NebulaGraph EZ=[&]&#F.

BNRBREXE Tag BF.

DataFrame F{E = ID 951,

SASID B, REMETERE, NebulaGraph {X3z#F HASH. ZRIATRMERES,

DataFrame /5 ID WFIREHMIEABIES N BUMER false . IIREREN true , IEHIR
Tag hEFM Vidrield 1BRIMEM R,

NebulaGraph AP &. &XFE , TRiERF&MNEE,

NebulaGraph P & X R HIZEH,

—RE NIEIRITE, BUAMERN 5120 H withuriteNode 77 update BY, ZBHMIIRAER 512,
BNER. ADEMER insert . update F delete o ZRINA insert o

bk BT B S MIBRZ R ERRYIA, ZRIATT false o 24 withWriteMode /3 delete BY4ERK,
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11.4.6 (£H77E

* lriteNebulaEdgeConfig B E NIANKIECE, WABWIT.

B EEYM BiEA

withSpace = NebulaGraph E% 815 #F.

withEdge = B NIBBTEEXREH Edge type B

withSrcIdField b~ DataFrame FR{EARIEREIT o

withSrcPolicy = BNEA AT, RAMNMETERER, NebulaGraph X323 HASH, BRIATHBRET,

withDstIdField 2 DataFrame FR{E/ BRI =T,

withDstPolicy & SANBHEE, RANMEEE, NebulaGraph (X235 HASH, BRIATHBRET,

withRankField £ DataFrame FEA rank 8951, ZRIARE A ranks

withSrcAsProperty & DataFrame F{EARIGRMTIRTREARMES No ERIMEN false o WMRECEN true , EH
R Edge type A SrcldField HHRMEMR.

withDstAsProperty & DataFrame F{ERNBEMRMFIZBHIEABMES No BAIMER false o WREEER true , 5
R Edge type A DstidField HERIE SR

withRankAsProperty & DataFrame F{ER rank NFIR B WIEABIET No BRINMENR false . WIREEN true , 5H
R Edge type G RankField TERIFEMER.

withUser = NebulaGraph AR &. BXRFE , BERERFZMNEE,

withPasswd = NebulaGraph B & X M HZ,

withBatch z — RS NHEIBITE, BUAER 512 H vithritedode 79 update BY, ZBEMIRAEN 5120

withir i teMode S BRI, ANEER insert . update M delete o BRIAN insert o

RIS
FANERANER 0

BRIEE#: November 24,2023
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https://github.com/vesoft-inc/nebula-spark-connector/tree/release-3.6/example/src/main/scala/com/vesoft/nebula/examples/connector

11.5 NebulaGraph Flink Connector

11.5 NebulaGraph Flink Connector

NebulaGraph Flink Connector @—##EBf Flink B R3E 1517 NebulaGraph BUiEIZRS, XM NebulaGraph BIEGEESIREEKIE, SHEGE MM
FIERIZENAVEES N NebulaGraph EIEIEE.

EZERRAIEEN o

11.5.1 &5
NebulaGraph Flink Connector i&FBF U FiH8:
- EAREM NebulaGraph S8 2 B TS5,
+ 7EE—1 NebulaGraph B EIE % 8] Z BT 3R,

- NebulaGraph 5E MR Z BT 5iE.

11.5.2 B

BRIEE#: November 24,2023
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https://github.com/vesoft-inc/nebula-flink-connector
https://github.com/vesoft-inc/nebula-flink-connector/releases/tag/v3.5.0

12. mfEEER

12.1 Compaction
A48 Compaction BIHEX{E B,
NebulaGraph 1, Compaction EREBEMNEERIE, WMIEREBREEENZ A,

Compaction IRTEIRENER VSR, REEAIRENMERS|, AEBELORELE, tTLURERAIEEIEEE, BAEHIES A NebulaGraph 5, AT
IRSIEEERE, EEFEAL Conpaction I21E (£2 Compaction) o

e

Compaction #RFRKAYE] S FAAREARY 10, BINTEWSRIER (BHNER) HITRIRME.

NebulaGraph BFFZEELH] Compaction $2{E: EEH Compaction FIEE Compaction o
12.1.1 B3/ Compaction

BT} Compaction BIERLUIREVEIE. BAKIBHALKERITBEIALK Conpaction I21E, 1RFAFERTEINAIIRENERE. ZIAERT, BE) Compaction BB
RS, AR SSIERME, SHEIMESL 10 Fmlls,

12.1.2 £ Compaction

22 Compaction AJ AR EITEFIT ARG RIRIE, FINEHXH. bk TTLIEREIES, ZIRIFFEFARE, FHMNTBEDMITEE Conpaction 32
E:

e

BT SRES (BINER) MITRIEME, BRAE5HEER 10 Zmils,

nebula> USE <your_graph_space>;
nebula> SUBMIT JOB COMPACT;

ERGLIREEA ID, BFRAUERIITHLSESR Compaction KR!

nebula> SHOW JOB <job_id>;

12.1.3 #HERIY
FRIE NebulaGraph BIIEEE, BEBE WM TIRIERIN:
- BUBSNSERE, 1EHIT SUBMIT JOB COMPACT o

« \PSBRIEHR (FISNERE) AT SUBMIT JOB COMPACT o

+ 7925 Compaction 9B NIRE, JETEECE X nebula-storaged.conf FIBU TS (CE: LSHIRFILIE N, GIEEES A Compaction) :

# 5 NERE RG] 20MB/Se
--rocksdb_rate_Limit=20 (in MB/s)

- 535/723 - 2023 Vesoft Inc.



12.1.4FAQ

Compaction 17 H ETETE?

12.1.4 FAQ

ZHIANIBRT, Jusr/local/nebula/data/storage/nebula/{1}/data/ R FHIXMHER A 106 XH, TEZXI L06.0ld.1625797988509303 , IKEIWFEIERS -

** Compaction Stats [default] **

Level Files Size Score Read(GB) Rn(GB) Rnpl(GB) Write(GB) Wnew(GB) Moved(GB) W-Amp Rd(MB/s) Wr(MB/s) Comp(sec) CompMergeCPU(sec) Comp(cnt) Avg(sec) KeyIn KeyDrop

Lo 2/0 2.46 KB 0.5 0.0 0.0 0.0 0.0 0.0 0.0 1.0 0.0 0.0
Sum 2/0 2.46 KB 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0 0.0 0.0
Int 0/0 0.00 KB 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

WRLAE L0 XHHRERS, MRIEERMERA, AILR% compaction,

A] LARIR7E 21 B 23 (B 3T 2 & Compaction H2EIG?

AL, BRILAEEER 10 21RS, ARRSFMME,

28 Compaction #EVESFED: L KHATH?

0.53
0.53
0.00

0.51
0.51
0.00

MRBFIGEIFRTIRZERE, FI90 rocksdb_rate_Limit PRHIZI 20MB/S BY, AP R LUBE @RS /rocksdb_rate_Linmit FLEZFELERNE, WMREE

RERGEERS], RIBLN, ERALH 50MB/S.

AT LLEN A4 rocksdb_rate_Limit P57

AR

A& Compaction #EEF 455 7] LUZ LEIE?

FRILMELE, MIEFFRIETERM. X2 RocksDB BRI,

RIGE#H: November 24,2023
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12.2 Storage i3 ¥i

12.2 Storage 1 & 15f

FAFETLAfE S SUBMIT JOB BALANCE iE4) - Raft leader 9975, FIBES M SUBMIT JOB BALANCE,

SUBMIT JOB BALANCE AR @I BIZFNMIT — A FESKIB IR E D R D, BIHEIERPEERY AL P ik, BEIFMEFESTM,
BNEEFESERNL.

12.2.1 ¥#; leader 57

FAP R LA(EA < SUBMIT JOB BALANCE LEADER 319 HFrE BB Leader 53 H B,

ZN |
nebula> SUBNIT JOB BALANCE LEADER;

AP AT LURAT SHOW HOSTS B 45 R,

nebula> SHOW HOSTS;

. fommcas fomccccmmes fpm=m=s=csoomcos + ceoctimes=cooccoocooossooocos fomcoozcos +
| Host | Port | Status | Leader count | Leader distribution | Partition distribution | Version |
S — Poccoooooco Droccoooonoooooo +. Mhoocoscoocoonnocoooonoost i — +
| "192.168.10.100" | 9779 | "ONLINE" | 4 | "basketballplayer:3" | "basketballplayer:8" | "3.6.0" |
| "192.168.10.101" | 9779 | "ONLINE" | 8 | "basketballplayer:3" | "basketballplayer:8" | "3.6.0" |
| "192.168.10.102" | 9779 | "ONLINE" | 3 | "basketballplayer:3" | "basketballplayer:8" | "3.6.0" |
| "192.168.10.103" | 9779 | "ONLINE" | 0 | "basketballplayer:2" | "basketballplayer:7" | "3.6.0" |
| "192.168.10.104" | 9779 | "ONLINE" | 0 | "basketballplayer:2" | "basketballplayer:7" | "3.6.0" |
| "192.168.10.105" | 9779 | "ONLINE" | 0 | "basketballplayer:2" | "basketballplayer:7" | "3.6.0" |
e S fomccocmmcx fpmmmmommos + e + + +

‘&htion

£ NebulaGraph 3.6.0 1, Leader 93 BIASEJ#EAE], Leader 23 A BIZASIWE IR IEE NBEEIHRTEM. R Leader 7 FEIATNIRHRE, BAENS
NIBER, B2FBEREIR (Storage Error E_RPC_FAILURE) , FHIRAIBEFEN FAQ,

FAF R LATE Storage BRE XIS E raft_heartbeat_interval_secs BY{ERIZHI Leader BIASYIRAVEBEI YA, BXRECEXHHIFMAER, BB Storage iD=
X,

BRIEE#: November 24,2023
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12.3 BT

12.3 FEESIT

XA RTE NebulaGraph T B H R THR A — L EREN R FIRITHEREN.

e

FXERNEERY, ERETIEGISN, BEEERFISERHITERR,

12.3.1 LAERE N & — B Rt T i

B#i NebulaGraph ‘&R BFEXHEETTE, MARREUATEMBIEPEZENAS. DTREFRELSERESEENNIMIEER, MR ®
6, BHENIV S, AT EFMEE, BRAIUSRESHEMGIHREL,

BT AIPE A i B R B A

ENRFTR, EESRIISMEENTINED, UemHMLREED. EEASHEFTRT, SMERTEERNEIEONEREHTEKRE;
1RYE 20-80 RN, HMEEMNEIIEMHITEEM L.

e B

— M FEZEREZEN (EN) &K, BLEE

BIEIERTIRNE VID REEMAFED (&) RmEd, ARFHREERER; ¥FELEEHE, ENRAET
BRIEEREINN, XFNEEREERE,

HBREMERSIHE VID B ZIBHERHN S, MAEKIERLIHRIZENNFE, XENEH
NebulaGraph ;&B& LI FFEHE BRENEZEHNNES.

Tag 5 Edge type Z Al EHEF R
X1 Tag AT LAS RS Edge type #HXEX, T2XHAMMEFES, RFEEA NebulaGraph BRI ENX, H:HEH<SIREML Tag SHLE Edge type 18
XEB%

Tag/Edge type Til5EE LT —HEM

3837 Tag (& Edge type) BY, BEREMNMNEM. BEIFA Schema,

X 322 PR (R o A AN B A AR B 0
TNV SERMEIEER FRNRT (TER) , FTREERINNE.

—LEERIEEmE schema-free B9I&It, FRMERIEEE E, FICRERIMGEERRE, MAUFEEH, BETURERTHERI, R2ZTF
o XERTEEXN TEIRFIIHRERHRIRIM A,

il NebulaGraph 3.6.0 3% Schema £y (17778 A4, XERBWSHIEEMTNBNE “FTHIZEERER" , HINEM Schema RiZ%el
T, EPATF MySQL H ALTER TABLE RZ1Z/R 2B AR 1E,

TR BTSRRI, EULATLE L SRt “ERUENSS” BERSRY (XR) , MAREM Schema.
plon, E— LSRG, AWBERIEMERL, G50 “ERS , HEP , W8 . T SBEEE . BAFR . RBKST, “BRE
& SRENTRNEN. BEEARENEY, FEELREN SR,

EIEF

NebulaGraph 23& Schema R RS, F/H ALTER TAc IFFEHRA, MEWALIFLIStREEY, YA FENSRNI—LEIGRE BERELIStEENE
MBS, ISR AMBERMENINEE, RAEASBA—FHZZEAESNL, THNRAFEEHERNESHNLEYE. NTEFMT.
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12.3.1 DIEREN S — B ARt T

Property B
Property A

NN
NREBOERLWIGE B, EMBEFAPIREL Flan:

//CBRNAEFHEA BRIt

nebula> CREATE EDGE IF NOT EXISTS temp(tmp int);

nebula> INSERT EDGE temp(tmp) VALUES "player100"->"player100"@1:(1);
nebula> INSERT EDGE temp(tmp) VALUES "playerl00"->"player100"@2:(2);
nebula> INSERT EDGE temp(tmp) VALUES "playerl00"->"player100"@3:(3);

/[BARER, ATBIEgEaES, FlM:
nebula> GO FROM "player100" OVER temp YIELD properties(edge).tmp;

Fom e +
| properties(EDGE).tmp |
S S S S +
[ 1 |
| 2 |
|3 |
S S S S +

/AR BFERELRAList, FAILUEIEHEM, FIan
nebula> MATCH (vl:player)-[e:temp]->() return collect(e.tmp);

T +
| collect(e.tmp) |
Fommm e +
| 1, 2, 3] \
T S +

N FEFRREREREREMIELE, BEAXSEBNILES.

« NebulaGraph BH/NERE (2 93 54 Fb)

2114 (Dangling edge) RIE—FiERHEL S AFE T EUIBERAL,
£ NebulaGraph 3.6.071, BFMIE LRGeS LI AN,
E—MER: EERMASIEANZA, B INSERT EDGE BEEA—FIH.

FETMIER: R DELETE VERTEX IBAIMIBRAAYEHE, &AM WITH E0GE IEI, LR RATUARMRZ A RBR NN, XEDETMERE

JEO

NebulaGraph 3.6.0 BY$IBIRE AR, ATIGITAFEFERE “BHN” ; 88 openCypher ) MERGE &), M FEHEINMRIET KN A EHE.
BRAIUGER GO M LOOKUP IBAERRIAED, BREFER VATCH BaEARISEL.

NN

[/ BARRA1L", BRA13"H BBFFETRIEEFERNSED
nebula> CREATE EDGE IF NOT EXISTS el (name string, age int);
nebula> INSERT EDGE el (name, age) VALUES "11"->"13":("n1", 1);

// 5 60 EAEW
nebula> G0 FROM "11" over el YIELD properties(edge);
S —— +

| properties(EDGE) |

- 539/723 - 2023 Vesoft Inc.


https://docs-cdn.nebula-graph.com.cn/figures/loop-property.png
https://docs-cdn.nebula-graph.com.cn/figures/loop-property.png
https://www.bilibili.com/video/BV1E5411S7t2

12.3.2 RTIFEERE (WFE)

S +

[ {age: 1, name: "n1"}|

S +

// 1658 LOOKUP iE 12538

nebula> LOOKUP ON el YIELD EDGE AS r;
S S +
Ir \

e +
[[:e2"11"->"13" @0 {age: 1, name: "n1"}]
S S +

// EFA MATCH &35, RREZWEIREN
nebula>MATCH ()-[e:el]->() RETURN e;
ot

le]

ER—

+---+

Empty set (time spent 3153/3573 us)

(24 287%)

AR R TIRE LS

+ NebulaGraph 2 FEWRFMEMHITREEBHBERRIAR, TTEMTER UMREBMERIERERIF. fla0, &2 a aFEs. Fit. REme=mn
B, BINEIE— Tagperson , AFATCHMKR. Fit. RIFFACHEL. WRE—ESIREHER Tag M— Edge type has , AEEIE
—MNIRRERTARENRBHG, XHEESERRREREE.

“ETINEMREA” BMEES “BEREMRES NtEREAN, T EHEED, SBEED ENEHEREREAPRETSNEM: fia
(src)-[edge {P1, P2}]->(dst) , edge LBEM P1, P2, SEIEEA (src)-[edgel]->(i_node {P1, P2})-[edge2]->(dst) o TE NebulaGraph 3.6.0 F&]LL
BEEER (sro)-[edge {P1, P2}]->(dst) , BBHREGEFIEEE.
Ly
TN, MIRFEEAINYERES, ATUBNTEE:
(dst)<-[edge]-(src) BX#& GO FROM dst REVERSELY ;
MRARKCIANAE, AIUERINTEE:
(src)-[edge]-(dst) BX#& GO FROM src BIDIRECT;

Hit, BER—FOKEBERABITREN—R.

HHIZE Tag BN

EEEEDR, ER—AEXMUNTFREBEBRNR— Tag, BHRFREEER#HITIH,

EFERRS

ERREMRSITLEITBEERE VID, BEERRSIZSHGHERXNETE, REERERNONEEEURHLNAERRS.

AT VID

5% o
KR
NBGIREENENERKXD: XEEERE , SBENBKRI (write amplification) o ARG IAIKRTE HBase/ES F1, EFHM

HE7ERTE NebulaGraph A,

1232 RTIFNEE (KFE)

EREHET, BFERNTENFER, MERENENEWREEREIZLNIER
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https://www.bilibili.com/video/BV1GR4y1F7ko

12.3.3 —ARERETR

NebulaGraph 3.6.0 BUARTLAER Rank FEEFHETEIER (int64), BERALRBFRAILFHRNEER (FRERUESEHIEAESR) . — MR
ERERLIRITECERB AR, HENEEEREEBIFM Rank L.

vopg

1t
v £ o u'pﬂg
N N

£
g0é
W Napﬁ 5065

t=° 6| kz t’ *q

1233 R RIER T A

1. https://blog twitter.com/engineering/en_us/topics/insights/2021/temporal-graph-networks €

RIGE#H: November 24,2023
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https://docs-cdn.nebula-graph.com.cn/figures/sequence.png
https://docs-cdn.nebula-graph.com.cn/figures/sequence.png
https://arrows.app/

3

12.4 AGUEITEL

pS

12.4 RGN
12.4.1 %5 QPS 5B REL 5T

* NebulaGraph 3.6.0 EEKANE (EEWIH) BAEHRINER. E: BEALERK (A2 , EREMEREH NN FELSHAK
(LBEAMRIL) —BMNERHERK; EXLBFROHLKERHIZ—AQPS K.

s ENTFEXESNENGR, HRIBEKRNBERS, MEBMERBHRNFEEIFIA (1ZUL) o HEREE, JUERBREFPRE—TK
BOER, HFARZNINER, HRRELZA graphd, XEAILFERENKIERIBIEE, FRE graphd WAREFLSA. F5bh, BALUER

[

12.4.2 HuRfeH 5 AL

- BE¥#. NebulaGraph EB&EEFEIENELHS, tHEIOLTP BMM “HANEZESNSIEE” ; MAEE OLAP BN “—RENZRi%
B .

< EBRRRNEAAR. AMENEIES NI LUER sst MEIS; It EHS NER INSERT 24,

- R EIEMIEGENETT COMPACTION #1 BALANCE, 23R EIRKRAMEIE D .

- NebulaGraph 3.6.0 AL FX REIBER X ENESTIREMY, FH5E NoSQL,

12.4.3 EITIFA S BRI

PR TIR

El

+ Graphd ALZFMRFEWRMENEREZ T, BRZHEEZANETHER;
- Storaged AZIFTHEUE, RE RocksDB B EHJ LSM-tree Fl BloomFilter =B ENBIMNEEIAEFEH.
- SFAILRE S, S8 B4%1FE Storaged BIEFH (LRU) Cache A,

BRIEE#: November 24,2023
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12.5 $dTitHI

12.5 $UTIL

NebulaGraph 3.6.0 SREL T EFMNAHITIHR. BPEERTHRTIR, TEHTERNTEE (RBENAITRISEE) , TAETIEERSIRMEE
i@o

EEFERITITHIRBITRE, 55% EXPLAIN 71 PROFILE,

REE#: November 24,2023
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N

12.6 IS (B ) b

12.6 BB TS (B2 S) AbF
12.6.1 ¥R/ 47
EEtH, BAINS AFR) RE— 1285 RZ0ELM0, BN UEHN FEEmiE) HERANE (GEERFEK) -

HTFREOHINR, BRNRAKFEEEB. FIOHZRERHRmA9 (MLAV) « IESHHTRANIRER. RITERFAPHEKAIT. KEBMSE
iR, BEEXMPHEREMILE. BEMNEDIRNR R

7 NebulaGraph 3.6.0 #, —4 &5 f1HE B 82— Key-Value (BUZ=BI vio UIREMITEEIEN Key) , EH out-Edge Key-Value

In-Edge Key-Value EBFZAETERI— partition f (RARIEEN , FELLLSM-tree W NARERERERE (FIEE) +.
FALRIER NZEHENERER , & WZAAKANERER , BPREIKEN IR 10 9% (RIERER, H7TK BEZRE) , EK

B R 10 (BXT s MIHE HA SMENTEAN)

£P R, Y—TROHAEBT 1 A8, SMaliAERREER. SEEE—ERHRIRITHAE,

e

NebulaGraph Fig B EBHNFRFERS T RNHENANE, HRERNEESRHTHRIT, AT EINPEREZBRTIR. —MIPNIEZER
Spark FEAMEMIT MG,

ECI el

ERMEED, BT MERIENTHBENR, TE—LREREMNTFBENR ——REBUEERSEEXR, thEV"HR R2E Tag, TR/ A=
Vo, E—REHEFER, AEHEREEE"

NebulaGraph 3.6.0 MRS IMI&ITE R T FEEIR RocksDB WLIAE, XMER THERSISRERN sISERN Key o WM TFZEBMENER, (GORKHE
BRERE, ) SNNAEEEN “—RENER + —REISINFEE" , DHEMNEE S v (bE, BESMZIRFRERER, XEXSREZR
R Key-Value W—REENSH+HIRF1EH) - HEEXES, QA CEMEA.

KT RMERSINREFANAE o
21 bR, YEERMEBT 1 5, WFEERFHRNIITHLE,

BWAIINE
HOR SR LA

: QB —EERENE, BT REENEMANRERE,
. E#4H4R RocksDB HEIERIRIFIG N, BILBENIR, BRI
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https://nebula-graph.com.cn/posts/how-indexing-works-in-nebula-graph/

R SRR DL

RIEWSEX, B—EBRIRFS:

WS %, A¥R—
B0, —EEMEIR: (KR N)-(551> (KR B) o SR FIK ERIEA —% a8 Zimeo, BBA Ok AR (KA 8) ZASEEMAHREMN S

8
2o

#A. B. HEANKE, SHIRIBNEKEA, BREHENFFMRIAL, o bER “REET M XK. MEREREREIKAELA,

- IFOERZEES, THSHARERNA
BIga, (W) <-[depart]- (D) 7R, SMEUIEINER, MEREN—FNMNNZZENZL. BAKXENZNEEMUZRS.

RIEARRES friZe 25 ¥ depart X4 Edge type 7 E4A8Y Edge type, ¥ depart_ceair, depart_csair . EZEH (BiEH) B, IEEEABNMEL
E.]O

- TINTRAS
Blan, JF (A -[fER]-> GRIT) RIERML, EARERITANERREMERASIEENZ,
ALUSZATTHR AFDASMERBENF TR AL A2, A3,

(N D)-[fER]-> (BT AL, (A 2)-[fERR]-> (8RIT A2), (A 2)-[fERK]-> (BB1T A3);
($R1T AL)-[BTF]-> (GRIT A), (BT A2)-[BTF]-> (RIT A), (BT A3)-[EBTF]-> (RfT A).

XEM AL A2, ASEERIUE A BN =017 (Flindb=E. B 30D , AR =MEEMINLEIIRERS 1T, FIRERESTS AL
1-1000, A2: 1001-10000, A3: 10000+, X#¥, ZIEBIITTF A BUEAIRIE, EETHIMNTF AL A2, A3 V= "REEMIZ(E,

RIEE#: November 24,2023
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12.7 A AutoFDO

12.7 J5H AutoFDO

AutoFDO AJ LA LIS IR ITIRRED M, HERMAIERRIESmEBRBRMUERF. A FHBNE I NebulaGraph FFAUtoFDO.

XF AutoFDO NEZER, EER

12.7.1 ER IR
TN
- % perf

sudo apt-get update

sudo apt-get install -y Linux-tools-common\
Linux-tools-generic\

Linux-tools-"uname -r"

« 223 qutofdo tool

sudo apt-get update
sudo apt-get install -y autofdo

HEIRET UM #Ri% autofdo tool

%% NebulaGraph i

X TFUEIMIERS4RE NebulaGraph, 8%

EECE S B, 35 CMAKE_BUILD_TYPE=Release E5#24 CMAKE_BUILD_TYPE=RelWithDebInfo :

$ cmake -DCMAKE_INSTALL_PREFIX=/usr/local/nebula -DENABLE_TESTING=0FF -DCMAKE_BUILD_TYPE=Re WithDebInfo ..

12.7.2 fE& AR

EMAIFER, BAVER SESMAEIE, FHBILIEBTT FindShortestPath. GolStep. Go2Step. Go3Step.

InsertPersonScenario X572 il ds RIS EE M BEELIE.

e

BILIEEF IR FER TopN ZRUE IR, EMRMITRRAILUREE S48,

12.7.3 s ML RER R

W% AutoFDO T EAH:EEEE

1 MRS E S TRE, WEREIZRAMEEEIE. BtIREN storaged . graphd « metad BY pid o

$nebula.service statusall

[INFO] nebula-metad: Running as 305422, Listening on 9559
[INFO] nebula-graphd: Running as 305516, Listening on 9669
[INFO] nebula-storaged: Running as 305707, Listening on 9779

2. /9 nebula-graphd F nebula-storaged JEE perf record o

perf record -p 305516,305707 -b -e br_inst_retired.near_taken:pp -0 ~/FindShortestPath.data

- 546/723 -
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https://gcc.gnu.org/wiki/AutoFDO
https://github.com/google/autofdo.git
https://github.com/nebula-contrib/NebulaGraph-Bench

12.7.4 fHAEIFROVERERIESUIFEHY%1% NebulaGraph — i S0

e

795 nebula-graphd F nebula-storaged ABEL, nebula-metad BYTRRAZER /N AT RV ITIEE, FHINTEBUE nebula-metad HIMERELIE,

3. BBh FindShortestPath 172 FEEIR,

cd Nebu laGraph-Bench
python3 run.py stress run -s benchmark -scenario find_path.FindShortestPath -a localhost:9669 --args="-u 100 -i 100000'

4. MiA5ERfE, #& Ctrl+ C 455 perf recordo

5. F8 FRPE N GolStep. Go2Step. Go3Step. InsertPersonScenario X417 R UREEMEEEIRE.

Al Geov

create_gcov --binary=SNEBULA_HOME/bin/nebula-storaged \
--profile=~/FindShortestPath.data\
--gcov=~/FindShortestPath-storaged.gcov \

-gcov_version=1

create_gcov --binary=SNEBULA_HOME/bin/nebula-graphd \
--profile=~/FindShortestPath.data\
--gcov=~/FindShortestPath-graphd.gcov \

-gcov_version=1

¥ZB8 L FindShortestPath B3I F, /3 GolStep. Go2Step. Go3Step. InsertPersonScenario X475 EIE Geov X

AFHPERERR

profile_merger ~/FindShortestPath-graphd.gcov \
~/FindShortestPath-storaged.gcov \
~/golstep-storaged.gcov \
~/golstep-graphd.gcov \
~/go2step-storaged.gcov \
~/go2step-graphd.gcov \
~/go3step-storaged.gcov \
~/go3step-master-graphd.gcov \
~/InsertPersonScenario-storaged.gcov \
~/InsertPersonScenario-graphd.gcov

EHENRREX M4BT fodata.afdo o

12.7.4 1% F & FH AU R U EF Wi NebulaGraph — il S0
fEFR4RIFIEIN - fauto-profi le EF4HIFE NebulaGraph T3,

diff --git a/cmake/nebula/GeneralCompilerConfig.cmake b/cmake/nebula/GeneralCompilerConfig.cmake
@@ -20,6 +20,8 @@ add_compile_options(-Wshadow)

add_compi Le_options(-Wnon-virtual-dtor)

add_compi Le_options(-Wover loaded-virtual)

add_compi Lle_options(-Wignored-qualifiers)

+add_compile_options(-fauto-profile=~/fbdata.afdo)

e

LIRERZ A fhdata.afdo ZIRGRIFRET, IBEEFRIFZ AT nake clean IE1E, ERNRRIEN fbdata.afdo AL BT
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12.7.5 MEEEMHLE R

12.7.5 PEEEMHEE R

ERBEIFEASE
ESid) 15
CPU Processor# 2
Sockets 2
NUMA 2
CPU Type Intel(R) Xeon(R) Platinum 8380 CPU @ 2.30GHz
Cores per Processor 40C80T
Cache L1 data: 48KB L1 i: 32KB L2: 1.25MB per physical core L3: shared 60MB per processor
Memory Micron DDR4 3200MT/s 16GB16Micron DDR4 3200MT/s 16GB16
SSD Disk INTEL SSDPE2KE016T8
SSD R/W Sequential 3200 MB/s (read) / 2100 MB/s(write)
Nebula Version master with commit id 51d84a4ed7d2a032a337e3b996c927e3bc5d1415
Kernel 4.18.0-408.el8.x86_64
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12.7.5 PEREMNALE R

istas R
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B}

FindShortestPath

GolStep

Go2Step

Go3Step

Average
Latency(LiB)

5

STDDEVP
Mean
STDDEVP/Mean
Opt/Default

1

2

3

4

5

STDDEVP

Mean
STDDEVP/Mean
Opt/Default

1

2

3

4

5

STDDEVP
Mean
STDDEVP/Mean
Opt/Default

1

2

3

4

5

STDDEVP

Mean

Default Binary

8072.52
8034.32
8079.27
8087.66
8044.77
20.57
8063.71
0.26%
100.00%
422.53
432.37
437.45
429.16
446.38
8.02
433.58
1.85%
100.00%
2989.93
2957.22
2962.74
2992.39
2934.85
21.53
2967.43
0.73%
100.00%
93551.97
92418.43
92587.67
93371.64
94046.05
609.07

93195.15

Optimized
Binary with
AutoFDO

7260.10
7218.59
7257.24
7221.39
7239.85
17.34
7239.43
0.24%
10.22%
418.37
402.44
407.98
408.38
411.32
5.20
409.70
1.27%
5.51%
2824.29
2834.55
2818.62
2817.27
2834.91
7.57
2825.93
0.27%
4.77%
89406.96
89977.25
90339.25
92458.95
89943.44
1059.54

90425.17
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P95 Latency
(LiB)

5

STDDEVP

Mean
STDDEVP/Mean
Opt/Default

1

2

3

4

5

STDDEVP

Mean
STDDEVP/Mean
Opt/Default

1

2

3

4

5

STDDEVP
Mean
STDDEVP/Mean
Opt/Default

1

2

3

4

5

STDDEVP

Mean

12.7.5 PEEEMhLE A

Default Binary

22102.00
22060.85
22147.00
22143.00
22181.00
41.41
22126.77
0.19%
100.00%
838.00
866.00
874.00
858.00
901.00
20.63
867.40
2.38%
100.00%
10202.00
10129.00
10168.40
10285.10
10025.00
85.62
10161.90
0.84%
100.00%
371359.55
368868.00
365390.15
373578.15
373392.25
3077.38

370517.62

2023 Vesoft Inc.

Optim
Binary
AutoF

19108
19006
19053
19050
19055
32.36

19054
0.17%
13.89¢
850.0(
815.0(
836.0(
838.0(
837.0(
11.30

835.2(
1.35%
3.71%
9656.¢
9632.4
9624.]
9647.:
9699.¢
26.25

9652.
0.27%
5.02%
34543
35237
35619
36517
35257
6437.

35435



B}

InsertPerson

Average
Latency(LiB)

STDDEVP/Mean
Opt/Default

1

2

3

4

5

STDDEVP

Mean
STDDEVP/Mean

Opt/Default

Default Binary

0.65%
100.00%
2022.86
1966.05
1985.25
2026.73
2007.55
23.02
2001.69
1.15%

100.00%

Optimized
Binary with
AutoFDO

1.17%
2.97%
1937.36
1935.41
1953.58
1887.28
1964.41
26.42
1935.61
1.37%

3.30%

P95 Latency
(LiB)

STDDEVP/Mean
Opt/Default

1

2

3

4

5

STDDEVP
Mean
STDDEVP/Mean

Opt/Default

12.7

.5 PEREMILE R

Default Binary

0.83%

100.00%

2689.00

2620.45

2546.00

2564.00

2676.00

57.45

2619.09

2.19%

100.00%

R/EE#: November 24,2023
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Optim
Binary
AutoF

1.82%
4.36%
2633.4
2555.(
2593.(
2394.(
2581.(
82.62

2551.
3.24%

2.59%



12.8 SRR

12.8 SCiE = 45

NebulaGraph EERTZUMERA, FAXNEEDEEES. BESEHRIZTARBEER =,

12.8.1 k&5

12.8.2 N#%
+ MATCH FRZEK Pattern ISR
* Y0feJm NebulaGraph 1 iN— it A5
« BT BDD I2i£# NebulaGraph E£/NIRAEZREW (L)
+ BT BDD #3889 NebulaGraph £mIRMELSREW (TF)
« fE#T NebulaGraph FEII& I+ &Lk
« BEFeXHERSIENAEER

- % | LDBC HES AR nGQL 328

1283 AT A
« EF NebulaGraph Importer #t 2SN T AMEEIRIEARELE
+ J##% NebulaGraph 3.0 8EIR S
+ NebulaGraph ¥ JDBC MY
+ Nebula - #/28 | Norm HIFFJRH ORM TH
+ BT NebulaGraph #9 Betweenness Centrality &%
- TfREEZEE NebulaGraph Exchange B9 SST 8\
+ logrotate 7£ NebulaGraph B9 B &R aNSLEE
## TSR

+ Nebula Z1%8EEl schema i&it by BEaZzs (5143 30 #)

- FAREIRELRIEEEE: HEE. B24H. RAE (215 53#)

+ Nebula 7£ Akulaku ERERIERISEEE (40 53 03 F)

« NZEI—: afEEEA NebulaGraph 12— L RINEIE RS (09 73 34 7)

- HEHIEFETSEERISEE (L) (145 36 %)
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https://nebula-graph.com.cn/posts/
https://nebula-graph.com.cn/tags/-E6-A1-88-E4-BE-8B/
https://nebula-graph.com.cn/tags/-E7-94-A8-E6-88-B7-E5-AE-9E-E8-B7-B5/
https://nebula-graph.com.cn/tags/-E6-80-A7-E8-83-BD-E6-B5-8B-E8-AF-84/
https://nebula-graph.com.cn/posts/nebula-graph-source-code-reading-06/
https://nebula-graph.com.cn/posts/bdd-testing-practice-add-test-case/
https://nebula-graph.com.cn/posts/bdd-testing-practice/
https://nebula-graph.com.cn/posts/bdd-testing-practice-volume-2/
https://nebula-graph.com.cn/posts/nebula-graph-subgraph-introduction/
https://nebula-graph.com.cn/posts/how-fulltext-index-works/
https://nebula-graph.com.cn/posts/query-graph-with-ldbc-dataset/
https://nebula-graph.com.cn/posts/nebula-importer-practice/
https://nebula-graph.com.cn/posts/nebula-graph-v3.0.0-benchmark-report/
https://nebula-graph.com.cn/posts/what-is-nebula-jdbc/
https://nebula-graph.com.cn/posts/zhihu-open-source-orm-tool/
https://nebula-graph.com.cn/posts/introduction-to-betweenness-centrality-algorithm/
https://nebula-graph.com.cn/posts/import-sst-data-without-dependence/
https://discuss.nebula-graph.com.cn/t/topic/7803
https://www.bilibili.com/video/BV1r64y1R72i
https://www.bilibili.com/video/BV1eQ4y167L4
https://www.bilibili.com/video/BV1nQ4y1B7Qd
https://www.bilibili.com/video/BV1RT4y1U7rg
https://www.bilibili.com/video/BV1TL4y147EM

12.8.3 HiALA

- XEEHEETeRERRIVSEEE (F) (214 33#)

- ERENEEHETIREENRA (39 43 06 )

« OPPO E[FFEEL (439 097F)

+ NebulaGraph fEM Skl S HAYSEEL (47 43 40 #)

« BIGO MUIEEES WAL (5343 4TF)

+ NebulaGraph R R EVEfRATZE Demo DE (3943 54 )

+ NebulaGraph ABRRREMZEEEHS Demo $E (184 0143 55 )

+ NebulaGraph 7E£2E£RINIZAIRA (29 53 06 )

BREE#: November 24,2023
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https://www.bilibili.com/video/BV1T44y1W7Z1
https://www.bilibili.com/video/BV1CS4y1f78H
https://www.bilibili.com/video/BV1CS4y1f77x
https://www.bilibili.com/video/BV1bP4y1n7Dg
https://www.bilibili.com/video/BV16q4y117ua
https://www.bilibili.com/video/BV1FT411n7AW
https://www.bilibili.com/video/BV1Ya411S7Cp
https://www.bilibili.com/video/BV1W34y1v7vZ

13. &

13. & i

13.1 & ms 4

NebulaGraph 12t ZMEER PG, EFHFEE. 12 NebulaGraph BI#UEE,
« NebulaGraph Console: B4 CLI P H

« NebulaGraph CPP: C++ B iH

« NebulaGraph Java: Java B

« NebulaGraph Python: Python &/

« NebulaGraph Go: Go BF i

e

B#i{X NebulaGraph Java B itz #54i2% % (thread-safe) .

‘&Dtion

WUT & P i T A A A F &R EIE NebulaGraph » i IHIFRERRIHER AR REMLF, JOAKSS5MHMEE.

+ NebulaGraph PHP

+ NebulaGraph Node

» NebulaGraph .net

» NebulaGraph JDBC

- NebulaGraph Carina (Python ORM)

- NORM (Golang ORM)

- Graph-Ocean (Java ORM)

- NebulaGraph Ngbatis (MyBatis X4&HJ Java ORM)

RIGE#H: November 24,2023
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https://github.com/nebula-contrib/nebula-php
https://github.com/nebula-contrib/nebula-node
https://github.com/nebula-contrib/nebula-net
https://github.com/nebula-contrib/nebula-jdbc
https://github.com/nebula-contrib/nebula-carina
https://github.com/zhihu/norm
https://github.com/nebula-contrib/graph-ocean
https://github.com/nebula-contrib/ngbatis

13.2 NebulaGraph Console

13.2 NebulaGraph Console

NebulaGraph Console 2 NebulaGraph FIR4&<1T&Fin, AFIEE NebulaGraph £EEHMITER, BENIFEESH. SHHSWRITER.

SANNHEIEEF 6,

13.2.1 FANS R

%

/m o

\

13.2.2 #£HL NebulaGraph Console

NebulaGraph Console FYSREX A 0T :
- M TE I

© GRIFIREGIREN HFIX M, HIFFFEER

13.2.3 i Ui

£ NebulaGraph

BT B nebula-console 3E#% NebulaGraph Bya$BEW T :

<path_of_console> -addr <ip> -port <port> -u <username> -p <password>

* path_of_console 5 NebulaGraph Console Z#HIX HFHITFERR R
« FESSLMZE, FENEALR, EZNEEIEE SSL XS,

T

- Hi%%E#Z NebulaGraph

./nebula-console -addr 192.168.8.100 -port 9669 -u root -p nebula

* FFB SSLnE B R EWELAE

./nebula-console -addr 192.168.8.100 -port 9669 -u root -p nebula -enable_ssl -ssl_root_ca_path /home/xxx/cert/root.crt -ssl_cert_path /home/xxx/cert/client.crt -ssl_private_key_path /home/xxx/

cert/client.key

- 555/723 -
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https://github.com/vesoft-inc/nebula-console/tree/release-3.5
https://github.com/vesoft-inc/nebula-console/releases
https://github.com/vesoft-inc/nebula-console#from-source-code

13.2.3 DREHMN

ERSHRBEMT,
28 BB
-h/-help BREEBINE,
-addr/-address REZIEEN Graph BRSHY IP HEME. BRIAMIETS 127.0.0.10
-P/-port REEEEN Graph lRSEIEH. BIAHO T 9669,
-u/-user 1% & NebulaGraph KEHAA B, RKERASMHAMEN, ATUEREEEEENAPE (BAR root) o
-p/-passuord BREAFREMNNESE, KEAFHINEN, ZEeUESESRFH.
-t/-timeout REBHANEEENTE, 2N, BIMERN 120,
-e/-eval REFARERN nGQLIED, EEMIEESIIT RIZBDHEEILER, REBHFEE
-f/-file REFE nGQL BRI MR, EEMIERIITIZXHNN nGQL BEHRELER, HIT5THEE BT E
%
-enable_ssl %% NebulaGraph BY{ER SSL MMZEXEINIE.
-ssl_root_ca_path BT CA IRIEBMEFHERE R,
-ssl_cert_path BTE SSL AHIEBMEFHEERE,
-ssl_private_key_path B SSL HAMTFMERRR.
-ssl_insecure_skip_verify EER P IR TR WIERSIHIIERHEMENZ, BIAA false o MPILE N true , NHEZIRSIHIRIEREMIES
HERIENA.
BESHEN o
HHSH

NebulaGraph Console RILUREZS#, ATFEHNHEM,
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https://github.com/vesoft-inc/nebula-console/tree/release-3.5

13.2.3 DyfgiiA

e

VID RIS UER,

SAMPLE FAIRARZIFESH N EM,

SERRGE, SBRFaRE.

RESHHTOT:
nebula> :param <param_name> => <param_value>;
Pl

nebula> :param pl => "Tim Duncan";
nebula> MATCH (v:player{name:$p1})-[:follow]->(n) RETURN v,n;
S S Sy +

player{age: 42, name :player{age: 41, name: "Manu Ginobili"})
| ("player100" :player{age: 42, name: m Duncan"}) | ("playerl01" :player{age: 36, name: "Tony Parker"})
e S S SRS +

nebula> :param p2 => {"a":3,"b":false,"c":"Tim Duncan"};
nebula> RETURN $p2.b AS b;

S —— +
[b |
T S— +
| false |
S —— +

EELRIRENFESH, SLWT:

nebula> :params;

nebula> :params <param_name>;

- MEMEESEL, w<WT:

nebula> :param <param_name> =>;

SHPUTES

SHASTHITINREILR, FTLURTEAN CSV XM, DOT X E Profile/Explain 5%,
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13.2.3 DREHMN

e

s XHREEHFIEERT, B Linux &< wd ERBIER.
- YR T —REWETER.

- DOT XHFHIARBIUEHIFFTE CraphvizOnline MBTHMML, AR TITRIE,

+ S CSV XHESIT:

nebula> :CSV <file_name.csv>;

+ S DOT XHar <!

nebula> :dot <file_name.dot>;
il

nebula> :dot a.dot;
nebula> PROFILE FORMAT="dot" GO FROM "player100" OVER follow;

- S PROFILE/EXPLAIN &R EINHan<SilT:

nebula> :profile <file_name>;
HE

nebula> :explain <file_name>;

e

HEEETF Studio PEIEIE. CSV X, RAREESEEENMERFHARN, SHREHLSHHNIXAXFRERERIITE GitHub issue. BIRPIREH
Ttk EEERERKNGN.

NN

nebula> :profile profile.log

nebula> PROFILE GO FROM "player102" OVER serve YIELD dst(edge);

nebula> :profile profile.dot

nebula> PROFILE FORMAT="dot" GO FROM "player102" OVER serve YIELD dst(edge);
nebula> :explain explain. log

nebula> EXPLAIN GO FROM "player102" OVER serve YIELD dst(edge);

It EoE &
MIREIEE R K79 basketballplayer, ¥4 Schema E R MEURE S IBE-AEX st s LEER,
IENIH RS LT

nebula> :play basketballplayer
HEPITIER
BEEPITTF—EL NIR, ABRTENIEIRITHIE, LT :
nebula> :repeat N;

NN

- 558/723 - 2023 Vesoft Inc.


https://dreampuf.github.io/GraphvizOnline/

13.2.3 DREHMN

nebula> :repeat 3;
nebula> GO FROM "player100" OVER follow YIELD dst(edge);

| "player101" |
| "player125" |

Got 2 rows (time spent 2602/3214 us)

Fri, 20 Aug 2021 06:36:05 UTC

| "player101" |
| "player125" |

Got 2 rows (time spent 583/849 us)

Fri, 20 Aug 2021 06:36:05 UTC

+
| "player101"
| "player125" |

-+

.
Got 2 rows (time spent 496/671 us)

Fri, 20 Aug 2021 06:36:05 UTC

Executed 3 times, (total time spent 3681/4734 us), (average time spent 1227/1578 us)

R
BERR N 70, HATFELK Schema BYI&ER, EAEEK Schema BRS LMW, FEE T —MOBBBAABES B, ST

nebula> :sleep N;

WA 82
FFP A LUER (EXIT 3% :QUIT M NebulaGraph BiFFiERE. NAEFEA, NebulaGraph Console ZFEAARFTES () F/NE&<, Hliqit,
)

nebula> :QUIT;

Bye root!

RIGEH: November 24,2023
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13.3 NebulaGraph CPP

13.3 NebulaGraph CPP

B—ACHBEMNEP i, FJLUEE. 12 NebulaGraph BIEUIEE,

13.3.1 {5 FH PR

BHRRE RS C++ B GCC hRAN 4.8 R o

13.3.2 fRANS R

13.3.3 %% NebulaGraph CPP

AN BBEIHRIFE L LE NebulaGraph CPP,

AIRSRAE

- ESEMRNRIZEINE, ¥HESL o

- HRB%REE C++ B GCC ARZASA: {10.1.0]9.3.0/9.2.0]9.1.0|8.3.0| 7.5.0| 7.1.0}, #EEBR o
TR

1. 52f% NebulaGraph CPP jEF3 24128,
(%) NRFBEREIEThRAH NebulaGraph CPP, &ERIEM --branch I§EN . FIINREE v3.4.0 % FhAs, BERITOTHS:

$ gitclone --branch release-3.4 https://github.com/vesoft-inc/nebula-cpp.git

< MRFEREAEARRE, BRITO T2 TH naster 932D

$gitclonehttps://github.com/vesoft-inc/nebula-cpp.git

2. # NB = nebula-cpp.

$ cd nebula-cpp

3. BIZE R build HHENZBE R,

Smkdirbuild && cd bui ld

4. fFF CMake %A% makefile X4

e

FRINREERRTE ST Jusr/local/nebula , WRFEIEAERR, BE T H M SAILNISEL -DCMAKE_INSTALL_PREFIX=<installation_path> o

$ cmake -DCMAKE_BUILD_TYPE=Release ..

e

MR g++ R HF C++11, IFRNNIEDN -DDISABLE_CXX11_ABI=ON o

5. 4%1% NebulaGraph CPP,
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https://github.com/vesoft-inc/nebula-cpp/tree/release-3.4
https://github.com/vesoft-inc/nebula-cpp/tree/release-3.4
https://github.com/vesoft-inc/nebula-cpp/blob/v3.4.0/third-party/install-third-party.sh

AT ELHMNRRERRE, AIUAERIEN -] HITHIF. HITHE VBN (\min(\text{CPUNZEL, \frac{A7F (GB)H2D\)o
$ make - j{N}
6. %% NebulaGraph CPP,

$ sudo make install

7. BRI,

$ sudo Ldconfig

1334 %
¥ CPP XHH4miZ AR HAITXHBNR], 3ZFF3RLEL SessionExample.cpp A, N ERINMAIIR{E,
1. M BIEE SessionExample.cpp X150
2 EXM, oUW

§ LIBRARY_PATH=<Library_folder_path>: SLIBRARY_PATH g++ -std=c++11 SessionExample.cpp -I<include_folder_path> - Lnebula_graph_client -o session_example

Library_folder_path : NebulaGraph BhZSEXHFMEELTE, ERIAST /usr/local/nebula/Lib64 o
include_folder_path : NebulaGraph k3 1ZEEERTE, ZAIAJI /usr/local/nebula/include o

il

$ LIBRARY_PATH=/usr/local/nebula/Lib64: SLIBRARY_PATH g++ -std=c++11 SessionExample.cpp -I/usr/local/nebula/include - Lnebula_graph_client -o session_example

13.3.5 %O

13.3.4 M54

NebulaGraph CPP & F itz Session Pool #1 Connection Pool B 7 % NebulaGraph . f#F Connection Pool FERF BITEIE Session &

1o

+ Session Pool

FARGIESL 0

+ Connection Pool

FATHIESR o

RIGEH: November 24,2023
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https://github.com/vesoft-inc/nebula-cpp/blob/release-3.4/examples/SessionExample.cpp
https://github.com/vesoft-inc/nebula-cpp/blob/release-3.4/examples/SessionPoolExample.cpp
https://github.com/vesoft-inc/nebula-cpp/blob/release-3.4/examples/SessionExample.cpp

13.4 NebulaGraph Java

13.4 NebulaGraph Java

=—F Java BEME IR, AILUERE. B2 NebulaGraph BEI¥3ERE.

13.4.1 pidst

BR%E Java, R4/ 8.0 L ko

13.4.2 FRANS R

W

m o

13.4.3 %, NebulaGraph Java

(%) WRFEEAETEMRZH NebulaGraph Java, IEERED --branch $EE Do FIGIERA v3.6.1L87MAS, FHRITIMTHRS:

$gitclone --branch release-3.6 https://github.com/vesoft-inc/nebula-java.git

c MRFEREHEARRE, BRITNT 0L TE naster 932097

$gitclone https://github.com/vesoft-inc/nebula-java.git

13.4.4 5%

e

BW—MARERA—RE, MRS MEEEAR—RIE, SRENE,

fEF3 IDEAZTAS A Maven IH, J5TE pon.xnl HFRANINTKH -

e

3.0.0-SNAPSHOT J9 BB Bt & hiids, BIRETFTEARAMIAIRE, FRIEF release hivds S &4 3.0.0-SNAPSHOT o

<dependency>
<groupId>com.vesoft</groupId>
<artifactId>client</artifactId>
<version>3.0.0-SNAPSHOT</version>
</dependency>

WNRTETH B BEHRRRAREKR, IB7E pon.xnl FFMITARE (release lRAEFFERM) -

<repositories>
<repository>
<id>snapshots</id>
<ur l>https://oss.sonatype.org/content/repositories/snapshots/</url>
</repository>
</repositories>

WEREHE Maven EIETEH, EFE) HITREE,
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https://github.com/vesoft-inc/nebula-java/tree/release-3.6
https://github.com/vesoft-inc/nebula-java/tree/release-3.6
https://repo1.maven.org/maven2/com/vesoft/

13.4.5 Java %%

B

NebulaGraph Java B Fifizft Connection Pool #1 Session Pool F#ER A, f#H Connection Pool EERF BITEIE Session 3,

+ Session Pool

FATHIESR o

+ Connection Pool

FATHIESR o

13.4.5 Java A%

UTHIFEENHXAF RSN, WEARKS5 MR,

RIS #: November 24,2023
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https://github.com/vesoft-inc/nebula-java/blob/release-3.6/examples/src/main/java/com/vesoft/nebula/examples/GraphSessionPoolExample.java
https://github.com/vesoft-inc/nebula-java/blob/release-3.6/examples/src/main/java/com/vesoft/nebula/examples/GraphClientExample.java
https://github.com/nebula-contrib/nebula-jdbc
https://github.com/nebula-contrib/graph-ocean
https://gitee.com/flgitee/nebula-swagger-demo
https://github.com/nebula-contrib/ngbatis

13.5 NebulaGraph Python

13.5 NebulaGraph Python

— K Python IBENEF iR, AILUEE. EIE NebulaGraph EI#IERE.

13.5.1 Fid&

B %% Python, k&9 3.6 R L.

13.5.2 fRAN R

W

JI_ILJ o

13.5.3 %%% NebulaGraph Python
pip %%

$pip install nebula3-python==<version>

TURERIY
1. 52fZ NebulaGraph Python JER3 24128,

(%) MRFEREIEERZEH NebulaGraph Python, FEERES --branch FEED K. HIIIREE v3.4.0RBRZAE, BHRITHTH<:

$ gitclone --branch release-3.4 https://github.com/vesoft-inc/nebula-python.git

c MRFEREHEARRE, BRITIM TS TH naster 929D
$gitclonehttps://github.com/vesoft-inc/nebula-python.git

2. #NE % nebula-python,

$ cd nebula-python
T TEHRLTRE,

Spipinstall .

13.5.4 #0RHS

NebulaGraph Python & it Connection Pool #1 Session Pool FE## AT, A Connection Pool HEMAF BITEIE Session 3l
+ Session Pool
HATHIESR

ERREESL

+ Connection Pool

FATHIEER 0

RIGEH: November 24,2023
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https://github.com/vesoft-inc/nebula-python/tree/release-3.4
https://github.com/vesoft-inc/nebula-python/tree/release-3.4
https://github.com/vesoft-inc/nebula-python/blob/release-3.4/example/SessinPoolExample.py
https://github.com/vesoft-inc/nebula-python/blob/release-3.4/README.md#example-of-using-session-pool
https://github.com/vesoft-inc/nebula-python/tree/release-3.4/example

13.6 NebulaGraph Go

13.6 NebulaGraph Go

B—A GoBEMEFI, AJLUEE. B NebulaGraph BI#IERE,

13.6.1 pis

B%% Go, hivA 1.13 &Lk,

13.6.2 FRANS R ZE
%JI_ILJ o

13.6.3 ~#; NebulaGraph Go

(%) WRFETHIEERZAH NebulaGraph Go, IEERIED --branch EE D Zo FIIIRE v3.6.L87MAS, BHRITINTaH<S:

$git clone --branch release-3.6 https://github.com/vesoft-inc/nebula-go.git

- MIRFEREBEFRRE, BRITIUT L TH naster 73 ZHYFH:

$gitclone https://github.com/vesoft-inc/nebula-go.git

13.6.4 L T
REREHHHTUT:
$ go get -u -v github.com/vesoft-inc/nebula-go@<tag>

tag : FBEDZo U0 master 5% release-3.6 o

13.6.5 .05
NebulaGraph GO FF iz Connection Pool 1 Session Pool BffER AT, f#A Connection Pool EEAF BITEIE Session 324,

+ Session Pool
FHREIES W o
FEARHIESR o

+ Connection Pool

FATHIEER # 0

BEE#: November 24,2023
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https://github.com/vesoft-inc/nebula-go/tree/release-3.6
https://github.com/vesoft-inc/nebula-go/tree/release-3.6
https://github.com/vesoft-inc/nebula-go/blob/release-3.6/examples/session_pool_example/session_pool_example.go
https://github.com/vesoft-inc/nebula-go/blob/release-3.6/README.md#usage-example
https://github.com/vesoft-inc/nebula-go/blob/release-3.6/examples/basic_example/graph_client_basic_example.go
https://github.com/vesoft-inc/nebula-go/blob/release-3.6/examples/gorountines_example/graph_client_goroutines_example.go

14. NebulaGraph Studio

14. NebulaGraph Studio

14.1 1R NebulaGraph Studio

14.1.1 f+ & NebulaGraph Studio

NebulaGraph Studio (f&#F Studio) R—ATLLER Web AR RESIBET ML TR, B
5 nGQL EWE—I4TUIRSS. AP A LUTE NebulaGraph GitHub BEREERHIFN, #BE2N

AZER, REWE. BESA &

bre

BARPaLL EBIINEE. 1ALAR NebulaGraph IREIHBEE B AN MR, =i

BREIfER 2 = LA,

BATHRAS

P LUERE RPM 8. DEB . tar & Docker R3S REEEPE Studio, 7E Kubernetes SE8#EBR ¥ Helm REEE Studio, HFHEESE

o

JUERE A R INEEE AR, 12 Studio NAIEESREIRE. HHAER, &F o

P EIRE

Studio AJ A5 fEEIE NebulaGraph 38, E&LUTIH4E:

- £/ Schema &3EIhaE, AFAUERERRETTHRETE. Tag (15%) . Edge Type (BE) | RIIMNEIE, EEETENSLITEE, REL

= NebulaGraph .
- FEASAIEE, BIERENEE, AFEMESNSMIAEE, HEXNEEESAES.

- fEAEHIATHEE, AP LA nGQLIEAEIE Schema, HIHIERITIEMAE R,

EHYR

MRBUTE—FR, #ALUER Studio:

- BRREIPET NebulaGraph, #8fFH GUI TEEIE Schema. SAHIE. H1T nGQL BAEI,

- MIFF#E% > nGQL (NebulaGraph Query Language) , ERAIBAGSITIR, BEAEER GUI TEEEEUREMNER,

SRIRIE

[E79 NebulaGraph BRIAFBREBIIE, FIABARILUER root IKSTESERER Studio.

Y NebulaGraph BB 7T B RIEE, AF REEFEREENIKSFZIRESR Studio, XF NebulaGraph B3 IRIEINEE, &% o
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https://github.com/vesoft-inc/nebula-studio
https://playground.nebula-graph.com.cn/explore
https://computenest.console.aliyun.com/user/cn-hangzhou/serviceInstanceCreate?ServiceId=service-39f4f251e9484369a778&ServiceVersion=20&isTrial=true

14.1.1 f+ 2+ NebulaGraph Studio

A HeA

e

Studio hRAs & # T5=IRILF NebulaGraph W%, HaBAXMASEAZGENN, AERSWNLXRW TR,

NebulaGraph fRas Studio hiZs

3.6.0 3.8.0. 3.7.0

3.5.x 3.7.0

34.0~341 3.7.0 3.6.0 3.5.1. 3.5.0

3.3.0 3.5.1 3.5.0

3.0.0~3.2x 3.4.1. 34.0

3.1.0 3.3.2

3.0.0 3.2.x

2.6.x 3.1.x

2.6.x 3.1.x

2.0&2.0.1 2.x

1x 1.x
TRASE H

Studio A FHLEFLREH. BRBEILUER Studio A E i HEERM RN,

BYThESE Studio J5, AP ALUEREE LAREAF K, BRE EMAE, &% Studio BIRREEMNIA.

Nebula Studio | %= Schema th SN =)

N [ EHAE
EE=E5IR
B &
v3.3.0-beta

Partition Replica Atomic

Fs B Charset Collate Vid Type Group Comment B
Number Factor Edge
. FIXED_ST
1 basketball.. . 10 1 utfg utf8_bin false _EMPTY_ Schema
RING(32)
2 hello_test 100 1 utfg utf8_bin INT64 false _EMPTY_
. FIXED_ST
3 test 15 1 utfg utf8_bin false _EMPTY_ Schema
RING(30)

RIGE#H: November 24,2023
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14.1.2 15 F PR

AR EER Studio RIPRH,

ARG

Studio B#IXZ1F x86_64 5214,

Bl L%
Studio LFHHRENSZRF EETRKE CSV XX, BR, BNXGNNRREFHEFZRS, MAKESEUSMEESENE,

Al
BRI ST IEhla LU CSVRARLEWER, FHEMMIESENSH.

nGQL FFF
BRILFARSN, FAFBILTE 1T6H& EHITFE nGQL iB4a:
* USE <space_name> : RBETE Space THIFIRHIEIZFEET(E, FREETXMEMEERETE,
- BHlE EEA nGQLIEAN, BPRIMEEZLDIERIT, TEEERIRITH,

PNE S F

BINERRIMARZAR Chrome 1417 Studio, FNREIEXERRENXREREERH,

14.1.2 (EAIFR S

RIGEH: November 24,2023
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14.2 T2 555

14.2.1 %% Studio

XX/ BUAEA#ET RPM. DEB. tar f2#1 Docker ZBZ Studioo

RPM #f% Studio
Cllfi==ts
7£80E RPM R Studio Z &1, APHEEMHIALATER:
+ NebulaGraph RZSELBEH B, FHEE, &F o

« {EAM Linux &Z1ThRA CentOS , BRE Isof,

- BRUTImERE S B,

wAs EA
7001 Studio 2t web RS R,

gkt
LA

LiREREEFEH TH RPM &, BIGERENRA. SR THEHENT:

TR oozl 3EF NebulaGraph hR4s

3.6.0
2. {EF8 sudo rpm -i <rpm_name> ¥ %% RPM &,
a0, % Studio 3.8.0 IRAFEIZITUTHS, BUIAREREN /usr/local/nebula-graph-studio :
$ sudo rpn - i nebula-graph-studio-3.8.0.x86_64.rp
WEILAEEA I TS REEFIEERF !
$ sudo rpn - i nebula-graph-studio-3.8.0.x86_64.rpn --prefix=<path>
YREREIL TS S8, &K~ PRM AR Studio EERINSE,

Start installing NebulaGraph Studio now. ..
NebulaGraph Studio has been installed.
NebulaGraph Studio started automatically.

3. BEIRRINGE, TEXIESAEAZEIN http://<ip address>:7001 o
MRENLBEOFEEBIUTERAE, XRREELMINEEHB6h Studio.
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https://oss-cdn.nebula-graph.com.cn/nebula-graph-studio/3.8.0/nebula-graph-studio-3.8.0.x86_64.rpm
https://oss-cdn.nebula-graph.com.cn/nebula-graph-studio/3.8.0/nebula-graph-studio-3.8.0.x86_64.rpm.sha256

14.2.1 %% Studio

NebulaGraph Studio

BB MIEE
SRR >

© 9669

K : [@#x v

FEE=4

P RILUER AT B8 < £ Studio,

$ sudo rpm -e nebula-graph-studio-3.8.0.x86_64

HEFEELUTERN, F5PRM R Studio EEEHH,
NebulaGraph Studio removed, bye~
T AL E
MRAEZRELREPENBIRANHAETEFHRDHIELRS, BEABUATHS:
- FEIREARS

$ bash /usr/local/nebula-graph-studio/scripts/rpm/start.sh

- FEIFLEARSS

$ bash /usr/local/nebula-graph-studio/scripts/rpm/stop.sh

WNRBEEIARSSHIBEIREE ERROR: bind EADDRINUSE 0.0.0.0:7001 , AP AILUEE A Fa<$ERIFO 7001 2EM S A,

$ Lsof -i:7001

MRHOWEA, BERFEERIZBOL#HIZ, BAFRAUENR studio BBEERMNBGNRD, HEMRIRS.

//MER studio RS EZE, EREBESCFEAIAEREH " /usr/local/nebula-graph-studio’s
$vi etc/studio-api.yaml

/MESUROS, BRER—HAIRIANENE,
Port: 7001

//EERS
§ systemctl restart nebula-graph-studio.service
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DEB 7% Studio
HiFEA 1
fEi@id DEB ZPERE Studio Z#1, BAEEMIAUTES:
+ NebulaGraph [RESBEHEHBE. FHMER, % NebulaGraph 2=,

« fEA Linux £1ThRJ9 Ubuntu,

+ BRI ORM S Ao
HAs WiEA
7001 Studio 32189 web RS

« HIRARGHRTEE Jusr/Lib/systend/systen BR. IEBIZER, EFooE,

5
1 RIBRERFH T2 DEB &, EIGAERMRE, SH THIEHENT:
TRE ool
nebula-graph-studio-3.8.0.x86_64.deb nebula-graph-studio-3.8.0.x86_64.deb.sha256

2. sudo dpkg -i <deb_name> ER<S &% DEB £,
e, % Studio 3.8.0 IRAFEITITUATHL:

$ sudo dpkg - i nebula-graph-studio-3.8.0.x86_64.deb

3. BoIRRINE, TEFMEESIEAZ5IN http://<ip address>:7001 o
MRENLRBEOFEBIUTERARE, RREEMNEBEHB5h Studio.

I
FAFRTLASER AT 898 < 3L Studioo

$ sudo dpkg -r nebula-graph-studio
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3EF NebulaGraph higZs

3.6.0

NebulaGraph Studio

REIREE
SERAIR RS>
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14.2.1 &% Studio

tar f0#0%E Studio
ks
TEERE tar BLEM Studio Z#l, BREEMHIAUTEER:

+ NebulaGraph fREEEBEHBEN. HMES, 8% NebulaGraph ZEE0=,

+ R ORM S Ao
HAs BiEA
7001 Studio 3289 web RS
LHEHE
1 RIEFETH tar &, BIGEESIARES,
RER Studio hRr7s i&F3 NebulaGraph kit
nebula-graph-studio-3.8.0.x86_64.tar.gz 3.8.0 3.6.0
2. iRl tar B,
tar -xvf nebula-graph-studio-3.8.0.x86_64.tar.gz
3. #B% nebula-graph-studio # 250,

$ cd nebula-graph-studio
$ . /server

4, BEIRRINE, TEXSEsHIAEF=3N http://<ip address>:7001
MRENLBREOFEBIUTERARE, RREEMINEBEHB5h Studio.

NebulaGraph Studio

B EHIEE

R R R BA S >

: 9669

K l@wx v

(A S

BARPAELER kill <pid MARRXERS:

$ kill $(Lsof -t -i :7001) # stop nebula-graph-studio
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14.2.1 #8% Studio

Docker #% Studio
FlEzSdes

7EEBZE Docker hi Studio Z 81, AFREERIAUTER:

+ NebulaGraph [REZEELZEHBR. FMES, BF o
- TEBIFIZETT Docker hR Studio B9 28 ER4EFHZ5h Docker Compose, #HEE5E o

- BERUTImERE S B,
®OS BieA

7001 Studio $2{EHI web ARSS

(AI3%E) TEREAPEM Docker Hub HIEX Docker SERRREAIRELLIRIE, AP ATLUER registry-mirrors SHEEBEIMNRFE R, Fli0, MNREFEH
Docker FEIXEH . WBHREGEMPEREAFIERS, MR THEIECE registry-mirrors S

{

"registry-mirrors": [
"https://registry.docker-cn.com",
"http://hub-mirror.c.163.com",
"https://docker.mirrors.ustc.edu.cn"
]

}

BRE R ERZR 7 VA RIRER A/ Docker Desktop hiAsm&. #HMESESE 0
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https://docs.docker.com/compose/install/
https://docs.docker.com/engine/reference/commandline/dockerd/#daemon-configuration-file

BIESR

ETITITAPRUTSBERETHS, BEFHRBE Docker iz Studio, XEEH (1A NebulaGraph k779 3.6.0 B TET

1. T# Studio BEPEEE X 4o
R &R NebulaGraph ks
nebula-graph-studio-3.8.0.tar.gz 3.6.0

2. B3 nebula-graph-studio-3.8.0 BR, HELREGHEEZEBERY.

mkdir nebula-graph-studio-3.8.0 && tar -zxvf nebula-graph-studio-3.8.0.tar.gz -C nebula-graph-studio-3.8.0

3. fRIES# N nebula-graph-studio-3.8.0 BR.

cd nebula-graph-studio-3.8.0

4. }iBY Studio B9 Docker $f%o
docker-conpose pull
5. WEH B Studio RS, HHA, -d RREEEEBITRSBEE.
docker-conpose up -d
YREREI SR8, FR Docker kit Studio E&LRINEE.

Creating docker_web_1 ... done

6. BEIALINGE, TENILISSMIEAZEN http://<ip address>:7001 o

14.2.1 &% Studio

e

7EiB1T Docker hi Studio BIMIER £, FAFEILUBIT ifconfig BUE ipconfig FREXZSH) IP hdik, SNREEAXAHIERAIE Studio, FTLATERMEEthabA= BigA

http://localhost:7001 o

REN KRBT OFEEIUTERRE, RTELMIIEEH B Studio.
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Helm #%€ Studio
ANFABUATE Kubernetes 8 Helm ZpEFH B 5D Studio.
FlESdas

LI Studio 71, AAREREUTREHBREZEMRANIERE:

it IR ER
>=1.14
>=3.2.0
BRAES B

1. 52 Studio RYRMAFIEIE.

$gitclonehttps://github.com/vesoft-inc/nebula-studio.git

2. # N\ nebula-studio B o

$ cd nebula-studio

3. BHHZRE Helm Chart, @88 ny-studio o

14.2.1 #8% Studio

$ helmupgrade --install my-studio --set service. type=NodePort --set service.port={30070} dep Loyment/helm

Helm Chart BEEBES¥0%BHI0T,
B8 BiIAME
replicaCount 0

image.nebulaStudio.name vesoft/nebula-graph-studio

image.nebulaStudio.version v3.8.0
service.type ClusterlP
service.port 7001
service.nodePort 32701
resources.nebulaStudio {1
persistent.storageClassName "
persistent.size 5Gi

4. BoHRRINE, TEFIYTESHIEAZEAN http://<node_address>:30070 o YNRFEN M EOHEEFEIUTERRE, RTEBEMINEBEH B Studio.

P

Deployment BYEI 4%,

nebula-graph-studio &8I G E#L,

nebula-graph-studio BIkRZS,

BRS5EEY, #7079 NodePort , ClusterIP X LoadBalancer ARz —,
nebula-graph-studio 1 web AR89 .

Kubernetes S£8£5M2BiA1a] nebula-studio B9IRIH .
nebula-studio B9 IRIRH/IEK,

storageClass &7, MRTIEEMFERRINE,

FRERAR
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https://kubernetes.io
https://helm.sh

14.2.1 #8% Studio

NebulaGraph Studio

BB MIEE
SRR >

: 9669

K : [@#x v

Shelmuninstallmy-studio

RS
#N Studio BRAEG, AFEEEE NebulaGraph, #EE, 8% B

R/E%E#: November 24,2023
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14.2.2 EEEGEZE

14.2.2 AR E

ERINEED Studio f5, AP EEREEIE NebulaGraph . X EZEHA Studio %R NebulaGraph o

[HEZS es
fEi%#E NebulaGraph $UERERT, AR EERIAUTES:
- Studio BEZE5h. #AEESE o
* NebulaGraph B9 Graph RS IP stk AR ARSFRAIR . BRIAIFOH 9669 o

+ NebulaGraph ERWSER, SIFERAFZMNEE,
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14.2.2 EREURZE

BIESR

LU Bi%# NebulaGraph :

1. TEFSE ES A= 5N http://<ip_address>:7001 o
ENRRFEOREIUTERRADRTEERINEZEHB5IT Studio,

NebulaGraph Studio

RERIEE
SERAIRE VA >

: 9669

AR l@wx v

2. 7% Studio B ECE¥UER TIE L, WALUTER:

+ Graphd IP hfit: 1S NebulaGraph 8 Graph BRS3Z#/1 IP bk, 5140 192.168.10.100 o

e

- BPfE NebulaGraph 5 Studio SFBER—&WMes L, BRBMITUAS XSRS IP #itlk, MAR 127.0.0.1 FFE Llocalhost o
- EFBIRE TUEE S — 1 NebulaGraph B, RBEZIBIRETINSIE. MRFERNERZ 1 NebulaGraph, BILATRRBYNL2RE TRE.

+ Port: Graphd BRE5EVIHO. BRIAJT 9669 o

- PR M &9 184 NebulaGraph B HEIFEBESE RS NZE,

- MRKRBASMRIE, TLUESBIABFE root AERZE,

- MREBEASMHIIE, BERKRBKSES, AFPREELUGOD ABER, BFUAT root MITMAIZ nebula.
- MREBASMHIIE, FNXETAENAFRHSETAE, TEARHNAFERECHNKSHEBEER.

3. EARER, md EE R,

e

—RIERRIERS 30 D WIREE 30 DHIERE, ZEEF, BRREENERREE.

BRERZETER, RIEEARERTEXIE, FEXSEHNTHHSANUREES.

REB/RINEVODR, BE @o
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14.2.2 EEEERE

JEBHRE
FXThiE#E NebulaGraph f5, FAPRILABATEL T #&1E:

- EREHISEE Schema TUEEE Schema.
- HIES AR,

- 71 12618 A LHIT nGQL BaEINEE.

+ £ Schema EETTEER X%t Schema,

e

MK S B RIRE 7 BERITHIEEAR(F, IFIBS I =/ i,

7% [lr

MR EBEHEE NebulaGraph, FTUEHEEHREEEIIEE.
ENEA LARTFAP kLG, B B,

REE#: November 24,2023
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14.3 HREIFIR

14.3 BT

14.3.1 #i% Schema
7E{EF Studio Z &1, AP EE.LIRE NebulaGraph FIERFL Schema (1) .
Schema ELEBEUTER:
+ Tag, UKEH Tag MM,
- Edgetype, UK&E# Edge type KB,

P BT # NebulaGraph REIEERBE basketballplayer , ASCREIIZRGIHBAIEIILI Schema,

TRYIET Schema B&,
ESic) BTR BlE (BuEED) L
Tag player - name (string) RRIKEo
- age (int)
Tag team - name (string) REKPAo
Edge type serve - start_year (int) RRIKRMITH.
- end_year (int) ZATHBERRAERBABE R EER, FHREMEKREEIEKRA.
Edge type follow - degree (int) RRIKGITT A

ZATARAPIRRBRRIER, AREM—NIRREIS PR,

TEIRBERGIS player #E5 team EmZ @Ak EXFR (serve/follow) o

serve
start_year:2009
end_year:2010

NAME:Danny Green

serve
start_year:2010
end_year:2018

NAME:Cavaliers

follow
degree:70

NAME:Spurs

NAME:Tim Duncan

serve
start_year:1997
end year:2016

R/EE#: November 24,2023
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14.3.2 fij## Schema

14.3.2 fil# Schema

£ NebulaGraph A, BF#%E Schema, A EEAEPE NS EIEMINEIE, A 3ERIAEER NebulaGraph BYEHI &8, Schema IhgELIE
Schema,

e

- P A LUER nebula-console 8 Schema, #IEER # o
- AP AILAER Schema BEETHEEEIR (Li&1T Schema, #ESN o

[k es
7£ Studio L8R Schema 271, AFRREWHIAUTES:
+ Studio B&%E#ZEI NebulaGraph #iEE,
- IKkS#3%8 GOD. ADMIN 5 DBAMIR, F4AER, &% o
- B&#MK Schema HWEX,

- BEeIEETE,

e

FRHIELEIRETE. WMRWSIHE GOD IR, HAILIE £HlEG 5 Schema LEIE— 1 E=(El,

i/ Schema EHIHEENE Schema

BT HBMER Schema EEIHEELIEE Schema:
1. Bl Tag. 4R, 8% o
2. B Edge type. #HER, &% o
fF A& 01 Schema

1L EMBSAM=E, [ 7Ha %,
2. 7% 47 Space FiEFE—METE, EARGIHR, % basketballplayer,
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14.3.2 fij## Schema

Nebula Studio 1= Schema SN

basketballplayer v]®

Nebula Console

1 SHOW SPACES;

JEBRITH, KRIMANUTIER, HREENNE TR,
// BlE Tag player, #%H 2 NEMH

CREATE TAG player(name string, age int);

// BUE Tag team, HH 1 MNEM
CREATE TAG team(name string);

// BlE Edge type follow, HH 1 NEM
CREATE EDGE follow(degree int);

// Ui Edge type serve, #HE 2 M@l
CREATE EDGE serve(start_year int, end_year int);

ZEit, BRBEZRMT Schema 8liE, BRAILUSITUUTIBEES Tag 5 Edge type WENX BT EH. T,

// FILHRIEZEEHRPAE Tag
SHOW TAGS;

// B HBIEZEERFRE Edge type
SHOW EDGES;

/] EESH Tag 1 Edge type WLEHIRTIER
DESCRIBE TAG player;

DESCRIBE TAG team;

DESCRIBE EDGE follow;

DESCRIBE EDGE serve;

R

832 Schema [, PR FH o

RIGEH: November 24,2023
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14.3.3 AR

Studio ZRFFRE UG CSV A EIES N E NebulaGraph A,

[HEZS es
SANHEZH, BEWHIAUTER:
+ NebulaGraph EE£8I# Schema,
- CSV X#H#& Schema ER,

- WS#8% GOD. ADMIN 5 DBA KR, #ESM o
AH

EMBSAM=E, BE & ElfT.
SANBIETEN N 2D, MEREERNEIZESNES, ETREFANE.
HEEEIRE

ENEA L ARERELER, REREREREEXIRE, HEI%EF 3 N8R R.

HIEIRER A3

ofFtE AISTEE(EH CSV XIFRIR, RFFFHE Amazon SIEOMNTARS.

SFTP NI SFTP fE/ CSV XHAF3KRo

A LR CSV XX XHFA/NREEET 200 MB, B FREIFIS BBt 75 TRV EHER P,

14.3.3 S AEURE

e

- Efeaith CSV XXfFRY, —RAILLUERZ D CSV Xfto
- BURRAING, STLERE LS REHIRRERE, VRIS EEFRRUENKIEREE, WA REESRREER

YN

LANEA LARHERSNES, TRNTIRE:
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&Tjtion

AFWE L BESNER, TEHRHIEESH exanple.yanl , BEBEEB LEEEEXH. BBEANS NebulaGraph Importer KEEREL,

- Bz FESABENETEE.

- ESEIR: FIABTHER, FLMER.

- BESERE (A% . JUBEENGEEH A, #HAES, SR EEHABNSAHELH.

o REMRE:

a. BEHERIN Tag, ARTE FHIIGHIRERIERE Tag,

b. RERNSAXY, EXHREEFHBREENXHRE, HIAFTESANXYE, AFRER.
c. B TTHIEE X HHN A RANESHEHRX, REREHIA

d. 72VID 579 VID iEZF T, ZFHEFESMFIEH A VID, WEILS VID RNAISEEE5.

e. ERMIERABIEERMNMNG, TR NLL SIEE T DEFALT BIEME, ATIRIEEX AT,
f.EE 2~5 PRSP E 1 Fiik Tag WEUBXHLEBIN.
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[ LA
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FEHIAZE Studio BRESHINIEERE /I x86_64 5214, HAT Studio (N SZ1F x86_64 RLLH,

2.f47 STUDIO fIR55 & IEH R 5

+ /3 RPM ¥ DEB ® %88 Studio, f§Ef systemctl status nebula-graph-studio EEBI TR,

+ fEF tar BERERY Studio, fFEM sudo Lsof -i:7001 EH IR,

« f#M Docker-compose ZFE#Y Studio, f#F docker-compose ps BEHEIBITIRE
MRRSIER, REZERNT. HF, state FINELEEZRA Upo

Name Command State Ports
nebula-web-docker_client_1 ./nebula-go-api Up 0.0.0.0:32782->8080/tcp
nebula-web-docker_importer_1 nebula-importer --port=569 ... Up 0.0.0.0:32783->5699/tcp
nebula-web-docker_nginx_1 /docker-entrypoint.shngin... Up 0.0.0.0:7001->7001/tcp, 80/tcp
nebula-web-docker_web_1  docker-entrypoint.shnpmr ... Up 0.0.0.0:32784->7001/tcp

14.4.2 &R Studio

e

MR ZHIMER docker-compose up -d JBEN Studio, #IUETT docker-compose down <L {ELE Studio,

WMRIRSKBIERETT, BENBH Studio. FAER, &F o

3N

R Studio SHHRRER—EVIEE L, BPAILIENSEEEMA localhost:7001 . 127.0.0.1:7001 3¢& 0.0.0.0:7001 47 Studio

MNRAERER—ENEL, BAENSERIHN <studio_server_ip>:7001 0 EH, studio_server_ip =fg3F%E Studio FRZHINESAY IP ik,

AT SR

BT curl <studio_server_ip>:7001 -I HHIIARTIEE. SASRIR[E HTTP/1.1 200 0K , FRRMLEIEEIEF,

INREEWIEL, MIZLTERBE:

+ MRFKEIRS Studio ER—ENE L, KEWARTERRE.

- MRMENER—ENEEL, B Studio FITENSEHMKEE, HIM, PIAE. BMXURKED.

WMRZ LR BHE R A Studio, ERITE Eiflo
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34EFICISE GitHub B9 it TH, BIAEEEEF LM,
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15.1 {4+ NebulaGraph Dashboard (#1:[X i)
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® .
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ARRIZIN T TR ERRE. HESNEH. REY FEEHE, "ECEEES. BREIUERERL °

15.1.1 7 Ihae

- SEEBCFANBINRES, B1FCPU. AT, fE. BEIRE.

- MEEBRFRARSNES, GRS P RANMSER (FIEENE. SR, LBERSE) .
- MREBRASNEE, OEERNESEE. SRES. BENKNES.

- SRS RN RIEN R EEE,

15.1.2 %=

MRBUTHE—FRK, EBAILUIER Dashboard:

- BESEREBSTRIET, SRS EAEE, RIFLSERET
- BESBE (PINRTER. BAMN. 167 MinER,

- BERER, BESRNT, WAKERENE BENR.

15.1.3 B HE

BIFHIERARE 14 X, BIREETWRE 14 RNESRE R EITHE.

e

HEITARSS A prometheus 1R, BHSIEMRBMEISMAILBITEN. FHEEER °
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15.2 #5%8 Dashboard 1t X i

AN BIIET TAR B REEZE NebulaGraph Dashboard,

T#F14Ri% Dashboard MRHRE, 20

15.2.1 pid&
TEEE Dashboard 281, APEEHIAUTEE:

+ NebulaGraph [REEEHEHER. FMAEESE

« BRI TR ORI
+ 9200
+ 9100
*+ 9090
+ 8090
+ 7003

. FISIEAINEE EBAR%RE node-exporter, REFEIFESN

15.2.2 #{EH IR

1. FHTARE o
2. H1785< tar -xvf nebula-dashboard-3.4.0.x86_64.tar.gz fi#[E4E.
3. FNFRESERY nebula-dashboard S, FEERELE XM config.yaml o

EEXHRTEESE 4 MEHRSHNEENERNEE, KERSHRANT,.

DIEAY A,

15.2 #¢% Dashboard #:[X ki

BRSS &R HikmOS BiEA
nebula-http-gateway 8090 PEERSIRME HTTP 20, $4T nGQL 3BAIS NebulaGraph #1732 H,
nebula-stats- 9200 WRER SR BEI I RETRIR, GIEARSS IP Mtk hRAFIUSISIEIT (FIINZWHE. TWER. BT
exporter RE) o
node-exporter 9100 SRR RIS RIRER, BIE CPU. WfE. ffl. HEMRE,
prometheus 9090 iSRRI B E TSR E,
BB X iR T,

port: 7003 # Web RS,

gateway:

ip: hostIP # &85 Dashboard 94128 IP.

port: 8090

https: false # 2&79 HTTPS i,
runmode: dev # 2FIEITIER, B3E dev. test. prod. —fEAFRHFEIEITHE,
stats-exporter:
ip: hostIP # 8% Dashboard B9#/128 IP.
nebulaPort: 9200
https: false # 8%/ HTTPS 0.
node-exporter:
-ip: nebulaHostIP_1 # #8% NebulaGraph FI#128 IP.
port: 9100
https: false # &/ HTTPS i
# - ip: nebulaHostIP_2
# port: 9100
# https: false
prometheus:
ip: hostIP  # &8 Dashboard EJ#/128 IPo
prometheusPort: 9090
https: false # @&/ HTTPS ix.
scrape_interval: 5s # ISR SIS EIBRVIEIFRATE, BRIAJD 1 538,
evaluation_interval: 5s # SEMNAIFEETEIEIR. BRI 1 D%
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15.2.3 %&# Dashboard 5%

HEBTRER
nebula-cluster:
name: 'default’ # SEB$ 2 #
metad:
- name: metad0
endpointIP: nebulaMetadIP # #B& Meta AR5 HI4128 IPo
port: 9559
endpointPort: 19559
#-name: metadl
# endpointlP: nebulaMetadIP
# port: 9559
# endpointPort: 19559
graphd:
- name: graphd0
endpointIP: GraphdIP # ZBE Graph AR5 HIHEE IPo
port: 9669
endpointPort: 19669
#-name: graphd1
# endpointIP: GraphdIP
# port: 9669
# endpointPort: 19669
storaged:
- name: storaged0
endpointlP: StoragedIP # &% Storage BRSSHIHL2EE IPo
port: 9779
endpointPort: 19779
# - name: storaged1
# endpointlP: StoragedIP
# port: 9779
# endpointPort: 19779

4. 147 . /dashboard.service start all —BE IR

B E

WNRFERALSEE Dashboard, FEFEEKRECE XY config.yanl , EBEXSERG, 1T docker-compose up -d BNAI/BEIEES.

e

WNRIEERT config.yaml NEYIKES, docker-compose.yanl EMIHAS HEERT—H,

AT docker-compose stop AR {ELEA2EEREMY Dashboard,

15.2.3 & ¥ Dashboard %%

Dashboard fERIZS dashboard.service BIEARSS, BIERDN. ER. FIEMEERS,
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sudo <dashboard_path>/dashboard.service
[-v] [-h]
<start|restart|stop|status> <prometheus|webserver|exporter|gateway|all>

28 e

dashboard_path Dashboard &£ 1R,
v ERFRENER.

-h BTREBER.

start RBEhARSS.

restart BRERRS.

stop Z1ERRS,

status EERSKS
prometheus &78 prometheus AR5,
webserver EIE webserver fRS.
exporter B8 exporter fRS.
gateway EIE gateway fRS.
all EEPERS.

|
&

15.2.4 Je%iti

0
S
En
=
oy

e

#E Dashboard k<A LUEA®< . /dashboard.service -version o
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4% Dashboard
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Dashboard ZE5ERE, AJLUED NS REMA Dashboard,

15.3.1 FifE St
+ Dashboard #XRESEL BN, FIHEIFESL o

« EfERA Chrome 89 KL EAIRRZAA) Chrome F%328, BNETaEHRFRA R,

15.3.2 #HIEFER

1. #1A Dashboard BRSSFRTEASZHY IP tudik, 7EXILISZAIN <IP>:7003 $THERITTE.

2. %I\ NebulaGraph 3B ERIK S 2.

+ R NebulaGraph EEERASHIIE, AR ALUEREIZNWKS R Dashboard,

W NebulaGraph RERASHIIE, AR REEFERZIARF root F{EEZEERE Dashboard,
BXRMAERSHRIEESR o

3.REHEFER.
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15.4 Dashboard T EN42
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CPU
S WA
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fh#s
B BieA
disk_used_percentage WRERE
disk_used HEBERFETE
disk_free HRFRFETE
disk_readbytes BRI IR F T
disk_writebytes HESNEANNFTEH
disk_readiops HESDIIREREE
disk_uriteiops MESTNEIEREE
inode_utiLization inode BB
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P99 FRHBPIUARTEBT A NELAHES, NRRFALF 99.99 (18953 20

15.5.2 fiR%

e

LR/ Dashboard SREXNIZHY £ E3E4T, (B Dashboard (NBREZHIIENT.
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num_active_queries

num_active_sessions

num_aggregate_executors

num_auth_failed_sessions_bad_username_password

num_auth_failed_sessions_out_of_max_al lowed

num_auth_fai led_sessions
num_indexscan_executors

num_ki Lled_queries
num_opened_sessions

num_queries
num_query_errors_Leader_changes
num_query_errors
num_reclaimed_expired_sessions
num_rpc_sent_to_metad_fai led
num_rpc_sent_to_metad
num_rpc_sent_to_storaged_fai led
num_rpc_sent_to_storaged
num_sentences

num_sLow_queries
num_sort_executors
optimizer_latency_us
query_Llatency_us
slow_query_latency_us
num_queries_hit_memory_watermark

resp_part_completeness

WiEA

TR BB A E L,
HEANX: HESEERAERITHEOMRERITERE0HR.

TR SIEMBIE L,
HEAN: HEEERERNSIERREEHNRIER.

15.5.2 k%5

fFIaNEinum_active_sessions.sum.5, &5 WHERT 10 MRIEH, BHT 30 MRIEH,

BAZIEIMERZE -20 (10-30)

BE (Aggregate) BEFHITAYEL,

ERF 2 EEHERSRIEAMHNSIENE.

[RI9#B3T FLAG_OUT_OF_MAX_ALLOWED_CONNECTIONS B¥ S HIIIEE RMAMM ST =,
ERWIERMHIERE,

K513 (IndexScan) BFHITAEL

WARIENERHE.

om

RS imiE i d I RIERE,

It

R,

FEWHIZTSHE Leader TEAIREL
TR

BRSS U E T EIRAE BN S1E 8 S

Graphd BR$3 %45 Metad B9 RPC IER& MBI 2,
Graphd BR$S %45 Metad ARSSHY RPC 53R =2,
Graphd BRE5 %44 Storaged ARZSHY RPC iEREKMEIEE,
Graphd BR$5 %45 Storaged BRSSHY RPC i5REE,
Graphd BRSS#ZUHIIEDEL

BT WRE,

HF (Sort) EFHITAYEL

RALRRBN ERAEIR A,

TIHERETE,

18 EITIERATIE,

REIRNFERULRIETNSRE,

EBRRINHITEEE M, FEE Graph BEEFIZE accept_partial_success JJ true o
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commit_log_latency_us
commit_snapshot_latency_us
heartbeat_latency_us
num_heartbeats
num_raft_votes
transfer_Lleader_latency_us
num_agent_heartbeats
agent_heartbeat_latency_us
replicate_log_latency_us
num_send_snapshot
append_log_latency_us
append_wal_latency_us
num_grant_votes

num_start_elect

BiEA

Raft YA Commit BEAIFEIRBYE],
Raft 1 Commit IREZHIGEIR AT,
DBKIERAYE],

DR

Raft il IR IR EL

Raft 1 #%# Leader BIFEIRAYE],
AgentHBProcessor D\BEREK o
AgentHBProcessor ZEIRET ],

Raft Ef| AEEAZS KT RAVIER,
Raft &% RIBZE H 75 s 89N

Raft EfIB RN T REBER,

Raft G NE % WAL BIRER,

Raft & RAEMT AR

Raft 2R RETRER,
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Storage
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28

add_edges_latency_us
add_vertices_latency_us
commit_Llog_latency_us
commit_snapshot_latency_us
delete_edges_latency_us
delete_vertices_latency_us
get_neighbors_Llatency_us
get_dst_by_src_latency_us
num_get_prop
num_get_neighbors_errors
num_get_dst_by_src_errors
get_prop_latency_us
num_edges_deleted
num_edges_inserted
num_raft_votes
num_rpc_sent_to_metad_failed
num_rpc_sent_to_metad
num_tags_de leted
num_vertices_deleted
num_vertices_inserted
transfer_leader_latency_us
Lookup_Llatency_us
num_Lookup_errors
num_scan_vertex
num_scan_vertex_errors
update_edge_latency_us
num_update_vertex
num_update_vertex_errors
kv_get_latency_us
kv_put_Llatency_us
kv_remove_latency_us
num_kv_get_errors
num_kv_get
num_kv_put_errors

num_kv_put

BB

ARINIAAYEER BY i8],

NI R AR BY ]

Raft #1H Commit B EAIFERELE,
Raft t1YH Commit 1REGHIFEIR AT ],
TBRIDAVRER B i),

AR s AYRER B i

EINPEERETE,

B HEIA mIRENAR R AV IEIR Y 8],
GetPropProcessor HUATHY R E
GetNeighborsProcessor f{TH 5 HIRER
GetDstBySrcProcessor #11TH FEHIR
GetPropProcessor H1iTHIFEIR AT 8],
pll3E vk 6=

BARILEE,

Raft thiX AR E

Storaged AR$5 &% Metad ARZSHI RPC IERKRIMAIE &,

Storaged AR%5 % 44 Metad ARS3HY RPC iERE &=,

HipREY Tag $12.

fIBREY 2k E,

BRI EHE,

Raft X% Leader FIFEIRET{E],
LookupProcessor H{THIIEIR B 8],
LookupProcessor H{TBY i FE AR ER
ScanVertexProcessor HUITHIREL
ScanVertexProcessor 178 H $5H R o
UpdateEdgeProcessor H{THIZEIRAT &l
UpdateVertexProcessor HL1THIR K,
UpdateVertexProcessor H178S H $EHIRE
Getprocessor FYFERBY(a],

PutProcessor FFEREY al,
RemoveProcessor BY3ERBY(a],
GetProcessor HATH R E
GetProcessor 1T 7%,

PutProcessor AT H R ¥

PutProcessor fiiT/x %K,
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B
num_kv_remove_errors
num_kv_remove
forward_tranx_latency_us
scan_edge_latency_us
num_scan_edge_errors
num_scan_edge
scan_vertex_Llatency_us
num_add_edges
num_add_edges_errors
num_add_vertices
num_start_elect
num_add_vertices_errors
num_delete_vertices_errors
append_Llog_latency_us
num_grant_votes
replicate_log_Llatency_us
num_delete_tags
num_delete_tags_errors
num_de lete_edges
num_delete_edges_errors
num_send_snapshot
update_vertex_Llatency_us
append_wal_latency_us
num_update_edge
delete_tags_latency_us
num_update_edge_errors
num_get_neighbors
num_get_dst_by_src
num_get_prop_errors
num_delete_vertices
num_Lookup

num_sync_data
num_sync_data_errors

sync_data_latency_us

BiEA

RemoveProcessor H1TH #x .
RemoveProcessor TR,
IR BT 8.

ScanEdgeProcessor HATHYIERBY(a],
ScanEdgeProcessor HATES tH $E AR ER
ScanEdgeProcessor HL1THIX 3
ScanVertexProcessor HTHYIERBY al,
ARINIBHTREL

RNNIABY AR E,

AR RAREL

Raft K& EAREL

AN R B H R AR E

FRIRR s B H SR AR EL

Raft B ER RN RAER,

Raft $ SRLAEMT RAURER,

Raft 2B ERIAZHT SHER,
MR Tag B9REL,

B Tag BY tHEEATREL

BillESul: pES S

PRI A HER AR EL

RIXREBRIREL,
UpdateVertexProcessor $i1THIZEIRATE],
Raft 5 A\& 5 WAL HIIER,
UpdateEdgeProcessor fUITHIREK,
B Tag AIZERBYIE,
UpdateEdgeProcessor H1T8T 589K
GetNeighborsProcessor IITHIREK,
GetDstBySrcProcessor #1789 X %
GetPropProcessor TS tH $8HREK
FIBS S= ER E

LookupProcessor HLiTHIR £,
Storage [E#F Drainer #3EHIRE,
Storage [E]# Drainer ##BH AR ER,

Storage A4 Drainer #iBHIFEIRET &),
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P22 A ) B P

15.5.2 fiR%

e

E=ERs| BIEET RS RN, RASETRNMAZIT AN, MMAEITT 200,

BR#AeEinzl,

28

num_active_queries

num_queries

num_sentences
optimizer_Llatency_us
query_latency_us

num_s Low_queries
num_query_errors
num_query_errors_Lleader_changes
num_ki Lled_queries
num_aggregate_executors
num_sort_executors
num_indexscan_executors
num_auth_failed_sessions_bad_username_password
num_auth_fai led_sessions
num_opened_sessions
num_queries_hit_memory_watermark
num_reclaimed_expired_sessions
num_rpc_sent_to_metad_failed
num_rpc_sent_to_metad
num_rpc_sent_to_storaged_fai led
num_rpc_sent_to_storaged

slow_query_latency_us

BiEA

HREERITHE TG

BRI

Graphd RS #ZEKANE D

AL 2N ERFEAR BT 18]

EIHERETIE,

1BEWRE,

EIREETRE.

HEHHEIRT SR Leader BRI,
WEIENERHE,

RE (Aggregate) BFHITAYEL

HF (Sort) EFHITATEL

5|13 (IndexScan) EFHITAIEL
ERFZEEHERSRIERMNSIERE,
BRBIERMHIERE,

BRSSIHER T IRIEE.
REINFRULRETNSRE,

BRSS i E ShEIR AT B IE 8 8.
Graphd fR$ % 44 Metad B9 RPC iEREK BT 2,

Graphd BRE5 %44 Metad BRSSHY RPC & K2,

Graphd fRZ54 % Storaged ARZSHY RPC &SRR AIELE.

Graphd BRZ5 %44 Storaged ARSSHY RPC iEREE,

1EEINFERATE,

RIGEH: November 24,2023
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16. NebulaGraph Operator

16. NebulaGraph Operator

16.1 T4 & NebulaGraph Operator
16.1.1 EAME &

NebulaGraph Operator @ BF1E Kubernetes &4t L Bt EBRIELE NebulaGraph ST A, T Kubernetes # B#1%I, NebulaGraph &
Hinf Mg vEliR £ mENE Kubernetes 454, ik NebulaGraph BRABRIEN RS EEIERE,

____________________________________

i
|

{ | .. WorkerNode ... WorkerNode .. WorkerNode |
! 3 |
; _ basturag—l Nebula-storaged-o — bulstorag-

i

i

NebulaGraph Operator

nebula-controller-manager nebula-reconciler nebula-scheduler nebula-webhook

GraphdConciler
NebulaGraph Cluster o D
Contrzller MetadReconciler kube-scheduler Validating Admission

StoragedReconciler

Kubernetes
kube-scheduler kube-controller-manager

16.1.2 TAEFEH

FF Kubernetes RENARFENZRIFRRE, BRALUEBISRMBENX API WRATEM, BRHAZERMER CustomResourceDefinition
(CRD) »

NebulaGraph Operator 3§ NebulaGraph & HIEEEIEMER A CRD, BEILEEZMHER API KR, BIE StatefulSet. Service # ConfigMap,
NebulaGraph s£8£# B % EIBMAF R N —MEEIEIR. 7E Kubernetes B4R, S—MABRRNSR, HMETE—MIEHNEHIER, BEW
TR B E AT REHENE, BSIAENRLNPERE, H— CR LAIHIERES, NebulaGraph Operator SIRIBIEHIMIZIREISURESE
B NRERTS
16.1.3 Thfes 4R
NebulaGraph Operator E&&RITIEEMN T :

- SEEOIEMEE: NebulaGraph Operator &t 7 AP SEMENHEEFNTE, AP RFREXILAY CR X4, NebulaGraph Operator BIEJIRE S
EREMBR—IRIBY NebulaGraph &8, EZEE8 00015 NebulaGraph 551,

- SRR ZIFFER 3.5.0 higH NebulaGraph S£85 % 3.6.0 hio

- #FEER: NebulaGraph Operator 8 NebulaGraph S£EBHRHAIED, BBSHBIRSKS. —BERIEE, NebulaGraph Operator B&hi#1T
BB, BERERSFTNEET,

- WERE: BETAESY EEO, NebulaGraph Operator iR{EREAE 2SR LUERL A Pods 395153 #1E NebulaGraph &£,
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https://kubernetes.io
https://github.com/vesoft-inc/nebula
https://docs-cdn.nebula-graph.com.cn/figures/operator_map_2022-09-08_18-55-18.png
https://docs-cdn.nebula-graph.com.cn/figures/operator_map_2022-09-08_18-55-18.png
https://kubernetes.io/docs/concepts/extend-kubernetes/api-extension/custom-resources/#customresourcedefinitions
https://kubernetes.io/docs/concepts/extend-kubernetes/api-extension/custom-resources/#customresourcedefinitions

16.1.4 fF AR

16.1.4 15 FIRR I
FiR AR PR
NebulaGraph Operator 73z #5 v1.x fR4<#9 NebulaGraph, 5 NebulaGraph RAsBIX R xRN :

NebulaGraph hzs NebulaGraph Operator hfizs
3.5.x~3.6.0 1.5.0~1.7.x
3.0.0~34.1 1.3.0. 1.4.0~1.4.2
3.0.0~3.3.x 1.0.0. 1.1.0. 1.2.0
2.5.x~2.6.x 0.9.0
2.5.x 0.8.0

gﬁ#ﬁﬁ%@ﬁ

- 1.x hR4sH9 NebulaGraph Operator R3EZ 3.x L Fhia<#9 NebulaGraph.

- H1F 0.9.0 kiAsHY NebulaGraph Operator By A SR MEIBE 5 FFE0E, EULFA 0.9.0 AREY NebulaGraph Operator BI2i&E:id 0.8.0 hRABIEERY 2.5.x kg asHy
NebulaGraph EBA2SRRAMRF, AP A UEH 2.5.x lRAH NebulaGraph ££8%, SAEEA 0.9.0 k4K Operator 83 2.6.x MR A8,

16.1.5 Frii

BEE#: November 24,2023
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https://github.com/vesoft-inc/nebula-operator/releases/tag/v1.7.3

16.2 PRI AT

16.2 PUE ]

16.2.1 %%% NebulaGraph Operator

FRFAfER T E#&E NebulaGraph Operator,

EEER
AP EE NebulaGraph &8, FRPTEEEFIFMERFoIRE. R, FRFMEZ NebulaGraph, BiFHEF EEARRRN
2] RN AL
[ElE s

%% NebulaGraph Operator 5, AR REREUTREHHREERARIERME,

LGS hRZsEER

>=1.18
>=3.2.0

>=1.6.0

e

- NRFEEETARENILRNEFNER, BREFE (AT3%E) o
B—NREN. T BRI DNS IRS8R, W LEERRNIENEEREN Pods B9 DNS fRS38%. NebulaGraph SRS MAFET DNS RIS
x.default.svc.cluster. local X#¥ANIRZEEES,

BE R
1. 0 NebulaGraph Operator Helm & &,
helm repo add nebula-operator https://vesoft-inc.github.io/nebula-operator/charts
2. hIERER#HY Operator Helm &,

helmrepo update

5% FREXE % heln repo HAX1ERo
3. BlE A B = A F R NebulaGraph Operator,

kubectl create namespace <namespace_name>
5130, BUEE nebula-operator-systen B354 Z= 8],
kubectl create namespace nebula-operator-system

nebula-operator chart FHIFIE R RS REEZF B TIE To
4. %% NebulaGraph Operator,

helm install nebula-operator nebula-operator/nebula-operator --namespace=<namespace_name> --version=${chart_version}

flan, %%£1.7.3hRHY Operator A< To

helm install nebula-operator nebula-operator/nebula-operator --namespace=nebula-operator-system --version=1.7.3

-626/723 - 2023 Vesoft Inc.


https://helm.sh/
https://kubernetes.io
https://helm.sh
https://github.com/coredns/coredns
https://kubernetes.io/docs/admin/authorization/rbac
https://coredns.io/
https://github.com/coredns/helm
https://helm.sh/docs/helm/helm_repo/

16.2.1 %% NebulaGraph Operator

1.7.3 A9 nebula-operator chart B9hRk4s, FHETE --version BIRRIAGERA&RITARAI chart,
147 helm search repo -l nebula-operator &%& chart k78,

IEBITEITRE NebulaGraph Operator chart &< BT EENX Operator WEEE, BZE8, TF T Operator il E,
5. EFHIALIEN CRD ER.

kubectl get crd
IR [ERA)
NAME CREATED AT
nebulaautoscalers.autoscaling.nebula-graph.io  2023-11-01T04:16:51Z
nebulaclusters.apps.nebula-graph.io 2023-10-12T07:55:32Z
nebularestores.apps.nebula-graph.io 2023-02-04T23:01:00Z
JREHRE
BIEER

RIGEH: November 24,2023
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16.2.2 PO SR
ASOE B0 NebulaGraph EBHAIFIRIS T :

+ {#/ Helm 8 NebulaGraph 8%
+ {£M Kubectl 82 NebulaGraph &8

[ilEi=Zs

+ &% NebulaGraph Operator
(=)

BlJ%E StorageClass

ffiF Helm % NebulaGraph ##%

16.2.2 BRI QIEAERE

.E;EH&Z!S%?S?'E

1.x hZ<#y NebulaGraph Operator 3% 3.x LU FhRZS#Y NebulaGraph o

1. #¥h0 NebulaGraph Operator Helm €,

helm repo add nebula-operator https://vesoft-inc.github.io/nebula-operator/charts

2. E#f Helm €, HEBRMOCEZRR,

helm repo update

3 AREEHAMFNEESHIRENREEE,

export NEBULA_CLUSTER_NAME=nebula  # NebulaGraph $£8#%& ¥,

export NEBULA_CLUSTER_NAMESPACE=nebula # NebulaGraph S8Fribays& =iaME Fo

export STORAGE_CLASS_NAME=fast-disks # NebulaGraph $£8##J StorageClass,

4. 73 NebulaGraph S8 tI2a B =8 (MEEIE, BRIIY) .

kubect create namespace "$S{NEBULA_CLUSTER_NAMESPACE}"

5. 8% NebulaGraph 52%,

helm install "${NEBULA_CLUSTER_NAME}" nebula-operator/nebula-cluster \
--set nameOverride="${NEBULA_CLUSTER_NAME}"\
--set nebula.storageClassName="${STORAGE_CLASS_NAME}"\
#4587 NebulaGraph $E2##9hR 7S,
--set nebula.version=v3.6.0\
# $ERESRBY chart BORRAS, FISENEARERHHRAS charto
# #1147 helm search repo - | nebula-operator/nebula-cluster &% EIE&FA chart ks,
--version=1.7.3\
--namespace="${NEBULA_CLUSTER_NAMESPACE}" \

{#/H Kubectl 0 NebulaGraph &#

.g,iﬁﬁzlsﬁﬁ'&

1.x hr#A#Y NebulaGraph Operator R3Z 3.x LU FhRZSHY NebulaGraph o
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https://kubernetes.io/docs/concepts/storage/storage-classes/

16.2.2 BRI QIEAERE

TEMUEIEE 7 nebula BEEEE B, WHBAINFIERE NebulaGraph &&%,
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kubectl create namespace nebula

16.2.2 P i AR
1. BIEEan R Z(E], 540 nebula o WNRFIEE MR TIE, ERINER default AR =TI,
2. BIEBEEBFECE XX, 30 nebulacluster.yaml o

Brsrsnnroms v

apiVersion: apps.nebula-graph.io/vlalphal
kind: NebulaCluster

metadata:
name: nebula

namespace: default
spec:

topologySpreadConstraints:

- topologyKey: "kubernetes.io/hostname"

whenUnsatisfiable: "ScheduleAnyway"
graphd:

# Graph [RSH BB H K.
image: vesoft/nebula-graphd
logVolumeClaim:
resources:
requests:
storage: 2Gi
# FAF77# Graph ARS8 B EBIEMEL B To
storageClassName: local-sc
replicas: 1
resources:
limits:
cpu: "1"
memory: 1Gi
requests:
cpu: 500m
memory: 500Mi
version: v3.6.0
imagePullPolicy: Always
metad:
# Meta RS HIR TSR,

image: vesoft/nebula-metad
logVolumeClaim:

resources:
requests:
storage: 2Gi
storageClassName: local-sc
dataVolumeClaim:
resources:
requests:
storage: 2Gi
storageClassName: local-sc
replicas: 1
resources:
limits:
cpu: "1"
memory: 1Gi
requests:
cpu: 500m
memory: 500Mi
version: v3.6.0
reference:

name: statefulsets.apps
version: v1

schedulerName: default-scheduler
storaged:

# Storage FRESM A HE K.

image: vesoft/nebula-storaged
logVolumeClaim:

resources:
requests:
storage: 2Gi
storageClassName: local-sc
dataVolumeClaims:
- resources:
requests:
storage: 2Gi

storageClassName: local-sc
replicas: 1

resources:
limits:
cpu: "1"
memory: 1Gi

requests:

cpu: 500m

memory: 500Mi
version: v3.6.0

XFHE

HeSHMiEE, 1B82E0/iE NebulaGraph 5255,
3. 8% NebulaGraph $2%,

kubectl create -f nebulacluster.yaml
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16.2.2 BRI QIEAERE

R
nebulacluster.apps.nebula-graph.io/nebula created
. &%& NebulaGraph &R,
kubectl get nc nebula
R

NAME ~ READY  GRAPHD-DESIRED GRAPHD-READY METAD-DESIRED METAD-READY STORAGED-DESIRED STORAGED-READY AGE
nebula True 1 1 1 1 1 1 86s

RIGEH: November 24,2023
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16.2.3 7%# NebulaGraph &

16.2.3 %# NebulaGraph £

&£/ NebulaGraph Operator 83 NebulaGraph &85, AP RI7E NebulaGraph ££8#A38i518] NebulaGraph, tBRI7ESEEESMAIR] NebulaGraph o
WNRAFTEERBENER, FILUBT IHIESEEARIEE IP il (ClusterIP) I5IE¥kERE . MINRAFTEEREING, NWHEECASHTRRNALH IP HiltsgE

B EBE Nginx Ingress =283k 1717 NebulaGraph o P iRV AT DITE QIR BEMIACE X4, 181 spec.graphd.service 387, XTF Service HEZ%
=8, 8% o

[k

BEf#/ NebulaGraph Operator 8l NebulaGraph 58, BASESE
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7t NebulaGraph f£#£4i%% NebulaGraph

16.2.3 i%# NebulaGraph 48

AP A AR ClusterTr Z58YAY Service, FNEERFRMEM Pod 24318 NebulaGraph BN, &idiZ Service B9 IP FEUEE Graph [REZHIKOS

(9669) , FJEHE NebulaGraph, BZER, ESE o

1. IR A graphd-clusterip-service.yanl BIX . RHINAIMNT:

apiVersion: vl
kind: Service
metadata:
labels:
app.kubernetes.io/cluster: nebula
app.kubernetes.io/component: graphd
app.kubernetes.io/managed-by: nebula-operator
app.kubernetes.io/name: nebula-graph
name: nebula-graphd-svc
namespace: default
spec:
ports:
- name: thrift
port: 9669
protocol: TCP
targetPort: 9669
- name: http
port: 19669
protocol: TCP
targetPort: 19669
selector:
app.kubernetes.io/cluster: nebula
app.kubernetes.io/component: graphd
app.kubernetes.io/managed-by: nebula-operator
app.kubernetes.io/name: nebula-graph
type: ClusterlP #1&& Service 28473 ClusterlPo

NebulaGraph ZRIAER 9669 iR P imHetARSS. 19669 /9 Graph ARESHY HTTP Ix O S,
targetPort FUENBRETE Pod Wi, ATEENX.

BITUU T a4 1E Service IRSEEBIFEM.

kubectl create -f graphd-clusterip-service.yaml

. &E Service, W

$ kubect | get service - L app.kubernetes. io/cluster=<nebula> #<nebula>~ZE £E, 5HLIRER AR,
NAME TYPE  CLUSTER-IP EXTERNAL-IP PORT(S) AGE
nebula-graphd-svc ClusterIP 10.98.213.34 <none>  9669/TCP,19669/TCP,19670/TCP 23h

. A £k <cluster-name>-graphd-svc Service 89 IP 3% NebulaGraph :

kubectl run -ti --image vesoft/nebula-console:v3.5.0 --restart=Never -- <nebula_console_name> -addr <cluster_ip> -port <service_port> -u <username> -p <password>
LR
kubectl run -ti --image vesoft/nebula-console:v3.5.0 --restart=Never -- nebula-console -addr 10.98.213.34 -port 9669 -u root -p vesoft

--image : J9i%E3#% NebulaGraph B9 E NebulaGraph Console B9$51%,

<nebula-console> . EITEXH Pod &R,

-addr : ¥ Graphd ARSSHY IP sk, BD ClusterIp 358YRY Service IP it

-port : ¥%¥% Graphd BRESHVHE . FAIARGO AT 9669 o

-u: NebulaGraph KSHEFZ. XRERSMAIER, ATUERTREEENAFE (BRIAH root)
-p . APBMENZERE. RERASMIALEN, ZEAIAESERF.

MFRREUTAS, HEARThEERIRRE:

If you don't see acommand prompt, try pressingenter.

(root@nebula) [(none)]>

BRERLUERTRSRESEZ (FQDN) EEHIERE, 1WRAEIA <cluster-name>-graphd. <cluster-namespace>. svc.<CLUSTER_DOMAIN> , CLUSTER_DOMAIN BIZRIA

B9 cluster. local o
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16.2.3 j£# NebulaGraph 4#f

kubectl run -ti --image vesoft/nebula-console:v3.5.0 --restart=Never -- <nebula_console_name> -addr <cluster_name>-graphd-svc.default.svc.cluster. local -port <service_port> -u <username> -p
<password>

+ <service_port> /7 Graph BRZSERIARYIH 9669 o

e

WNRIEEBEECEXMHHIZE T spec.console FE, EER]LUER T ap < EHEE] NebulaGraph #iEREE

#3# X\ nebula-console Pod,
kubectl exec -it nebula-console -- /bin/sh

# EREEI IR
nebula-console -addr nebula-graphd-svc.default.svc.cluster. local -port 9669 -u <username> -p <password>

A% nebula-console REZMEE, BEEN o

iy NodePort 7£ NebulaGraph S£#£5MiEE; NebulaGraph

FBF RIB3 NodePort B4R Service, BIEMME—TR IPHIRENTRIEO, MERIIMNDIHRERNNRS. BRERIUERR & (Bl
Azure. AWS %) IRIEMIGEIGERSS, 1&E Service HIKEYT LoadBalancer , BT =/ IR MHHHEIIERAAN IP MmO, MEBEIMBIFRIERA
EBHIARSS

NodePort Z5BYAY Service IS FRET IR 2R spec. selector FFHTIRAVIERIE K EIFHFEHITE app. kubernetes. io/cluster: <cluster-name>. app.kubernetes.io/
component: graphd B Graphd pod H,

LiRIESEE » HHA spec.graphd.service. type=NodePort , Bl NebulaGraph 528/, NebulaGraph Operator cB&IER—@HZTET, BIEHR
79 <cluster-name>-graphd-svc « ZEBIJY NodePort BY Service, MBI FE—Ti= IP MIBBM T RO, ATEZERE NebulaGraph #iBE (B TX5E 4
¥#) . APHALIRIBECHER, CIZBENXH Service,
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https://github.com/vesoft-inc/nebula-operator/blob/v1.7.3/doc/user/nebula_console.md#nebula-console
https://github.com/vesoft-inc/nebula-operator/blob/v1.7.3/config/samples/apps_v1alpha1_nebulacluster.yaml

16.2.3 j£# NebulaGraph 4#f

REPEIT:
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1. IR 79 graphd-nodeport-service.yanl BIS . REINEINT:

apiVersion: vl
kind: Service
metadata:
labels:
app.kubernetes.io/cluster: nebula
app.kubernetes.io/component: graphd
app.kubernetes.io/managed-by: nebula-operator
app.kubernetes.io/name: nebula-graph
name: nebula-graphd-svc-nodeport
namespace: default
spec:
externalTrafficPolicy: Local
ports:
- name: thrift
port: 9669
protocol: TCP
targetPort: 9669
- name: http
port: 19669
protocol: TCP
targetPort: 19669
selector:
app.kubernetes.io/cluster: nebula
app.kubernetes.io/component: graphd
app.kubernetes.io/managed-by: nebula-operator
app.kubernetes.io/name: nebula-graph
type: NodePort # &% Service &3 NodePort,

targetPort FUENBRETE Pod M9iR, ATEENX.
2. FUTLU T 852 1F Service BRSIEEBETENK,

kubectl create -f graphd-nodeport-service.yaml

3. &% Service 1 NebulaGraph BRETE BT AR,

NebulaGraph ZRIAEF 9669 iR P imHetARSS. 19669 /9 Graph ARESHY HTTP ix O S,

kubectl get services - app.kubernetes. io/cluster=<nebula> #<nebula>NZE&E, 5 KIRER AL,

IR[E]:

NAME TYPE  CLUSTER-IP EXTERNAL-IP PORT(S) AGE

nebula-graphd-svc-nodeport NodePort 10.107.153.129 <none>  9669:32236/TCP,19669:31674/TCP,19670:31057/TCP 24h

NodePort ZEBYAY Service A1, BRETEEETI SMIHO N 32236 6
4. (EFTI = 1P F1_ERBRETAY TS Rk (3% NebulaGraph o

kubectl run -ti --image vesoft/nebula-console:v3.5.0 --restart=Never -- <nebula_console_name> -addr <node_ip> -port <node_port> -u <username> -p <password>

NI

kubectl run -ti --image vesoft/nebula-console:v3.5.0 --restart=Never -- nebula-console -addr 192.168.8.24 -port 32236 -u root -p vesoft

If you don't see a command prompt, try pressing enter.
(root@nebula) [(none)]>

+ --image : J9i%E$E NebulaGraph BT & Console B9 1&.
+ <nebula-console> : BETENXHI Pod B#F. ZA/R{579 nebula-console o

+ -addr © NebulaGraph &8P E—T = IP itk ARf79 192.168.8.24 6

+ -port : NebulaGraph BESET =2 8iHEH. 2SR5/ 32236 o

+ -u: NebulaGraph WSHAF B, REASMHIALN, JUEREEEFEENAFRE (kA root) .

© -p BPRMWNHER. KBERSMINEN, BREILIESEREF.
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16.2.3 j£# NebulaGraph 4#f

e

WNRAEEBFECE XM HIEE T spec.console FE, EER]LUER L Fan < &S] NebulaGraph $#UEREE

#3# A\nebula-console Pod,
kubectl exec -it nebula-console -- /bin/sh

# ERERIBIRRE.
nebula-console -addr <node_ip> -port <node_port> -u <username> -p <password>

B X nebula-console REMEE, BHEN o

i#id Ingress £ NebulaGraph %E#£4M5Ei%% NebulaGraph

HEHPEZ Pod BY, A8 Pod NRRERSSTRBIFEERMEDL, MEEM Ingress A LURMARRIXNMART, Ingress Al LU RE R B EISEEN
EBEYZ 1 Podo

Nginx Ingress & Kubernetes FIEY—™ Ingress 1£#18§ (Controller) , 2T Kubernetes Ingress ZRA—NSEHL, @it Watch #LHIERE] Kubernetes
EEBEPH Ingress BiR. TRIXL Ingress MM Nginx EEEHB5h— Nginx ZEIRGIEFRE,

P ETLLGEE HostNetwork #1 DaemonSet A& HIIETUEER Nginx Ingress MEEBEIMERIESRE NebulaGraph &8,

B F A HostNetwork, Nginx Ingress B Pods AIGEHIAEER—M T RL (HZ4 Pod 2XER—M T R LEITERIANEOE, FsHBEGOMH
®) o AT EEXMIER, Nginx Ingress A DaemonSet IR (FAREFHTPENT SE#IET—1 Pod BlF) BBEXLET R L, FAEF—LEHSH
AT R ERE, £ATFERE Nginx Ingresso

HTF Ingress F3z4F TCP 5§ UDP RS5, ALtk nginx-ingress-controller f§8F8 --tcp-services-configmap 1 --udp-services-configmap S FgmE—1
ConfigMap, % ConfigMap FRSHERZEAMIMNIRD, EEEATFNRSHRI, ENRIUA dozia/kREain: <RSHED> o

FIAN$EM A AT tep-services BY ConfigMap BYECEIN T :

apiVersion: v1
kind: ConfigMap
metadata:

name: tcp-services

namespace: nginx-ingress
data:

9769: "default/nebula-graphd-svc:9669"
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16.2.3 j£# NebulaGraph 4#f

REPEIT:
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16.2.3 j£# NebulaGraph 4#f

1. BIFER 79 nginx-ingress-daemonset-hostnetwork. yaml BY3Z {4
B& EETEMN YAML REIRR.

e

IR YAML AR ZETREI RIGHEER nginx-ingress a8l AP AIHAIT kubectl create namesapce nginx-ingress BIEEmBAZEIE], HEBEXE &R (A,

2. TR (RROMERBITI SE A worker2 , 1P /9 192.168.8.160 ) T EARE, LUBETT IR YAML SXUFHE A nginx-ingress-controller B DaemonSet,

kubectl Label node worker2 nginx-ingress=true

3. BT T ap<f# Nginx Ingress FESEBEFAE R,

kubectl create -f nginx-ingress-daemonset-hostnetwork.yaml
[

configmap/nginx-ingress-controller created
configmap/tcp-services created
serviceaccount/nginx-ingress created
serviceaccount/nginx-ingress-backend created
clusterrole.rbac.authorization.k8s.io/nginx-ingress created
clusterrolebinding.rbac.authorization.k8s.io/nginx-ingress created
role.rbac.authorization.k8s.io/nginx-ingress created
rolebinding.rbac.authorization.k8s.io/nginx-ingress created
service/nginx-ingress-controller-metrics created
service/nginx-ingress-default-backend created
service/nginx-ingress-proxy-tcp created
daemonset.apps/nginx-ingress-controller created

FXINERE Nginx Ingress /&, BT Nginx Ingress FECE RIMLEZEELR hosthetwork , EILLEA @I EPE T Nginx Ingress BUTI 89 IP (192.168.8.160 )
FMERERO (9769 ) 1Al NebulaGraph ARSS.

4. FITLL T ep < B EB1E#E NebulaGraph ARS3H) Console FHiBZEEMN IP (4Rl 7 192.168.8.160 ) F1 EIREZERIIMERIROAIAIE NebulaGraph ARSS.
kubectl run -ti --image vesoft/nebula-console:v3.5.0 --restart=Never -- <nebula_console_name> -addr <host_ip> -port <external_port> -u <username> -p <password>
Nk
kubectl run -ti --image vesoft/nebula-console:v3.5.0 --restart=Never -- nebula-console -addr 192.168.8.160 -port 9769 -u root -p vesoft

* --image : J9iEHE NebulaGraph BT A NebulaGraph Console B51&.
+ <nebula-console> : EIEEX M Pod B#f. 7RI nebula-console o
+ -addr : &FZE Nginx Ingress T = IP, ZA8ffl 77 192.168.8.160 o
+ -port 1 SMNMIIAIRMERRIMEE O, ARBIEER 9769
- -u: NebulaGraph KSHEF . XEASALN, AIUFEREREFEENAEAFE (BkA root)
© -pl BRENNMER. KBESHINEN, BETLESERFR.

MRREILTRE, HEARIEESIRE:

If you don't see acommand prompt, try pressing enter .

(root@nebula) [(none)]>

e

MNBEEBEEXHHIZE T spec.console FER, EIRAILUER U T<iEiE2 NebulaGraph #iERE:

#1# \nebula-console Pod,
kubectl exec -it nebula-console -- /bin/sh

# BRI BURRE.
nebula-console -addr <ingress_host_ip> -port <external_port> -u <username> -p <password>

A% nebula-console REBMEE, BHSN o
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https://github.com/vesoft-inc/nebula-operator/blob/v1.7.3/config/samples/nginx-ingress-daemonset-hostnetwork.yaml
https://github.com/vesoft-inc/nebula-operator/blob/v1.7.3/doc/user/nebula_console.md#nebula-console

16.2.3 j£# NebulaGraph 4#f

BEE#: November 24,2023
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16.3 &# NebulaGraph Operator

16.3 & NebulaGraph Operator

16.3.1 HRE L LA E

ISOENBUNETE LR EE NebulaGraph Operator BY B E X BAIAFRE W,

AL B

TEAIT helm install [NAME] [CHART] [flags] #8%%4E Chart BY, AJ#8%E Chart &, BZES, ESE L 01T Y Charte
BFBEILIE nebula-operator chart BB X EEHEXMNEEEET,

B HITEES helm show values nebula-operator/nebula-operator 257 AIACERYIEIN, REILZERINT,

[root@master ~]$ helm show values nebula-operator/nebula-operator
image:
nebulaOperator:
image: vesoft/nebula-operator:v1.7.3
imagePullPolicy: Always

imagePullSecrets: [ ]
kubernetesClusterDomain: ""

controllerManager:
create: true
replicas: 2
env:[]
resources:
limits:
cpu: 200m
memory: 200Mi
requests:
cpu: 100m
memory: 100Mi

admissionWebhook:

create: false

# Webhook BRSS 82 MDA AIHEZENIERMIHO, 2RIA 9443,
webhookBindPort: 9443

scheduler:
create: true
schedulerName: nebula-scheduler
replicas: 2
env:[]
resources:
limits:
cpu: 200m
memory: 200Mi
requests:
cpu: 100m
memory: 100Mi
verbosity: 0
plugins:
enabled: ["NodeZone"]
disabled: []
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https://helm.sh/docs/intro/using_helm/#customizing-the-chart-before-installing
https://github.com/vesoft-inc/nebula-operator/blob/v1.7.3/charts/nebula-operator/values.yaml

BOSEHHEARMT

ZN 1|

2

image.nebulaOperator. image

image.nebulaOperator. imagePullPolicy
imagePullSecrets
kubernetesClusterDomain
controllerManager.create
controllerManager.replicas

admissionWebhook.create

scheduler.create

scheduler.schedulerName

scheduler.replicas

FRINE

vesoft/nebula-

operator:v1.7.3
IfNotPresent

(]

cluster. local

true

false

true

nebula-scheduler

16.3.1 HE LA E

biz:p

NebulaGraph Operator FI$81%, hRZs41.7.3,

BRI RBR,

BRGRIENE A,

E iR

EEBHA controller-manager,
controller-manager El7Z#%,

=5 BH Admission Webhook, ERiAXHE, WFEHE, HIRE true F
BRERE . ¥ESN o

5B Scheduler,

NebulaGraph Operator BE XAEZE & F. ATFHE Zone BY, 154
JAEE Storage Pods EIREIMY Zone A, (UEAF I hinsed,

nebula-scheduler Bl7Z%5,

LU TR ATERE NebulaGraph Operator Bt, 155 NebulaGraph Operator #J AdmissionWebhook #EIFERE (ZRINFEH
AdmissionWebhook) :

helm install nebula-operator nebula-operator/nebula-operator --namespace=<nebula-operator-system> --set admissionWebhook. create=true

REE#: November 24,2023
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https://cert-manager.io/docs/installation/helm/

16.3.2 F# NebulaGraph Operator it &

16.3.2 3% NebulaGraph Operator i &

ASCENBUAEF NebulaGraph Operator BECE,

BRI PR

1. FIEXERFH Helm €,

helm repo update

2. &%& NebulaGraph Operator BZRIARCE

helm show values nebula-operator/nebula-operator

3.8 --set (FBELESE, F#H NebulaGraph Operator,
+ --set D BESHITMARFUISHBERIEED. BXAIUEHMNEED, FEF 0
530, $EF NebulaGraph Operator #9 AdmissionWebhook #E AT BIRZ.

helmupgrade nebula-operator nebula-operator/nebula-operator --namespace=nebula-operator-system --version=1.7.3 --set admissionWebhook.create=true

EZER, 5% o

BRE%E#: November 24,2023
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16.3.3 A% NebulaGraph Operator

16.3.3 A% NebulaGraph Operator

ASOCENBUEF NebulaGraph Operator AR,

gﬁﬁ&ﬂ:ﬁﬁ'&

- RZHFFK 0.9.0 & LU FhiRAsH) NebulaGraph Operator Z 1.x iR,
- 1.x hRZH) NebulaGraph Operator R3&A 3.x LU FhiR4s#9 NebulaGrapho

BRVESPR

1. & %71 NebulaGraph Operator BIhRZS,
helm List --all-namespaces
RERG:

NAME NAMESPACE REVISION UPDATED STATUS ~ CHART APP VERSION
nebula-operator nebula-operator-system 3 2023-11-06 12:06:24.742397418 +0800 CST deployed nebula-operator-1.7.0 1.7.0

2. HIEREFAY Helm B,

helm repo update

3. BERHH NebulaGraph Operator hizs,

helmsearch repo nebula-operator/nebula-operator

IR [ERA)
NAME CHART VERSION APP VERSION DESCRIPTION
nebula-operator/nebula-operator 1.7.3 1.7.3  NebulaOperator Helmchart for Kubernetes

4. F+4% NebulaGraph Operator Z 1.7.3 hft4so
helmupgrade nebula-operator nebula-operator/nebula-operator --namespace=<namespace_name> --version=1.7.3
il
helmupgrade nebula-operator nebula-operator/nebula-operator --namespace=nebula-operator-system--version=1.7.3

i

Release "nebula-operator" has been upgraded. Happy Helming!
NAME : nebula-operator

LAST DEPLOYED: Tue Nov 16 02:21:08 2021

NAMESPACE: nebula-operator-system

STATUS: deployed

REVISION: 3

TEST SUITE: None

NOTES:

NebulaGraph Operator installed!

5. HIBNSFAY CRD BRE XX 15,
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16.3.3 A% NebulaGraph Operator

e

F+4& Operator f&, FERALKIERAE CRD E2E, TN NebulaGraph B EIERAM. BX CRD WEE, £ apps.nebula-

graph.io_nebulaclusters.yamlo

a. F# NebulaGraph Operator chart Z7sith,

helmpull nebula-operator/nebula-operator --version=1.7.3

« --version: FHRMRAS S, WIRIERE, MEIAARHhRES,
b. 17 tar -zxvf BREZRZEE,
5lgn: fRE 1.7.3 chart BF /tmp BB1ER o

tar -zxvf nebula-operator-1.7.3.tgz -C /tmp
o -C /tmp D ANRIERE, MIBIAMREZE LA,
6. TE nebula-operator Bl R N A&HHY CRD BR&E X 14,

kubectl apply -f crds/nebulaclusters.yaml
T

customresourcedefinition.apiextensions.k8s.io/nebulaclusters.apps.nebula-graph.io configured

RIGEH: November 24,2023
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https://github.com/vesoft-inc/nebula-operator/blob/v1.7.3/config/crd/bases/apps.nebula-graph.io_nebulaclusters.yaml
https://github.com/vesoft-inc/nebula-operator/blob/v1.7.3/config/crd/bases/apps.nebula-graph.io_nebulaclusters.yaml

16.3.4 1%, NebulaGraph Operator

ASTIEA BN ENE NebulaGraph Operator,

BRI PR

1. 1%L NebulaGraph Operator chart,

helmuninstall nebula-operator --namespace=<nebula-operator-system>

2. EERINCIER CRD 58,

kubectl get crd
R[ERB:
NAME CREATED AT
nebulaautoscalers.autoscaling.nebula-graph.io  2023-11-01T04:16:51Z
nebulaclusters.apps.nebula-graph.io 2023-10-12T07:55:32Z
nebularestores.apps.nebula-graph.io 2023-02-04T23:01:00Z
3. k% CRDo

kubect delete crd nebulaclusters.apps.nebula-graph.io nebularestores.apps.nebula-graph.io nebulaautoscalers.autoscaling.nebula-graph.io

16.3.4 ## NebulaGraph Operator

RSB #: November 24,2023
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16.4 EHER

16.4 &R

16.4.1 %%
{#/ NebulaGraph Operator 74% NebulaGraph &5

S F NebulaGraph Operator &%t NebulaGraph 5£8%, AEBSLIMEERSIENEMK, RANESBEMEIRMENINEE, XN 4B kubectl apply F helm &
T RAER NebulaGraph Operator %2t NebulaGraph $£2%,

.giﬁﬁzkﬁ@?'&

1.x hk4s#9 NebulaGraph Operator A3 % 3.x LI Fhiads#9 NebulaGraph o

FlEzS2 e

{% I KUBECTL APPLY

1. gIEar & =iE, AFFM NebulaGraph SEEHEREIR. 5190, B nebula ap& =i,

kubectl create namespace nebula

2. BUERERR YAML BRE S nebulacluster.yaml o {530, BRI nebula BIEEEY,
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https://kubernetes.io/docs/concepts/storage/storage-classes/

16.4.1 #%

B sE vt wBOTOERE ¥

apiVersion: apps.nebula-graph.io/vlalphal
kind: NebulaCluster
metadata:
name: nebula
namespace: default
spec:
# $25) Pod YRR HRRR.
topologySpreadConstraints:
- topologyKey: "kubernetes.io/hostname"
whenUnsatisfiable: "ScheduleAnyway"
# BEEMK PV,
enablePVReclaim: false
# RERARNHMERE.
exporter:
image: vesoft/nebula-stats-exporter
version: v3.3.0
replicas: 1
maxRequests: 20
# BEX Agent 1%, ATEHENHMERAEHEE,
agent:
image: vesoft/nebula-agent
version: latest
resources:
requests:
cpu: "100m"
memory: "128Mi"
limits:
cpu: "200m"
memory: "256Mi"
# BECESRShIENREE
imagePullPolicy: Always
# 1%4% Pod HIAEMITI o
nodeSelector:
nebula: cloud
# IR 28 B o
reference:
name: statefulsets.apps
version: v1
# 2R o
schedulerName: default-scheduler

# IBE) NebulaGraph Console BR35, FFiE# Graph BRS5.

console:
image: vesoft/nebula-console
version: nightly
username: "demo"
password: "test"
#Graph FRSAVEXACE,
graphd:
# BTN Graph IRS 2B IERIET.
# readinessProbe:
# failureThreshold: 3
httpGet:
path: /status
port: 19669
scheme: HTTP
initialDelaySeconds: 40
periodSeconds: 10
successThreshold: 1
timeoutSeconds: 10
# Graph [RSHARH K.
image: vesoft/nebula-graphd
logVolumeClaim:
resources:
requests:
storage: 2Gi
# AT 1E# Graph AR HI B SHITFEL B,
storageClassName: local-sc
# Graph BRS5#9 Pod B 2%,
replicas: 1
# Graph FRSHZRERE.
resources:
limits:
cpu: "1"
memory: 1Gi
requests:
cpu: 500m
memory: 500Mi
# Graph BRSSHIRRZS.
version: v3.6.0
# BEX Graph fRS5HY flags BLE L.
config: {}
#Meta ARSSEVIBRACE.
metad:
# readinessProbe:
# failureThreshold: 3
# httpGet:
# path: /status
# port: 19559
# scheme: HTTP
#
#
#
#

I A I I I | A

initialDelaySeconds: 5
periodSeconds: 5
successThreshold: 1
timeoutSeconds: 5
# Meta RS HIAR LR,
image: vesoft/nebula-metad
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logVolumeClaim:
resources:
requests:
storage: 2Gi
storageClassName: local-sc
dataVolumeClaim:
resources:
requests:
storage: 2Gi
storageClassName: local-sc
replicas: 1
resources:
limits:
cpu: "1"
memory: 1Gi
requests:
cpu: 500m
memory: 500Mi
version: v3.6.0
# BEX Meta fRSSH flags FEBI,
config: {}
# Storage FRSHIMEXRECE.
storaged:
# readinessProbe:
# failureThreshold: 3
# httpGet:
# path: /status
# port: 19779
# scheme:HTTP
# initialDelaySeconds: 40
# periodSeconds: 10
# successThreshold: 1
# timeoutSeconds: 5
# Storage FRESM B HE K.
image: vesoft/nebula-storaged
logVolumeClaim:
resources:
requests:
storage: 2Gi
storageClassName: local-sc
dataVolumeClaims:
- resources:
requests:
storage: 2Gi
storageClassName: local-sc
replicas: 1
resources:
limits:
cpu: "1"
memory: 1Gi
requests:
cpu: 500m
memory: 500Mi
version: v3.6.0
# BE X Storage fREHY flags BB,
config: {}

16.4.1 %%

BXEBHHNFMNEE, EEN TXNEHLRESH.
3. 8% NebulaGraph $2%,

kubectl create -f apps_vlalphal_nebulacluster.yaml -n nebula
R
nebulacluster.apps.nebula-graph.io/nebula created

MRFEL -n $EERETIE, BRIAGER default 58 =8,
4. & NebulaGraph £&8IRE.

kubectl get nebulaclusters nebula -nnebula
R

NAME ~ READY GRAPHD-DESIRED GRAPHD-READY METAD-DESIRED METAD-READY STORAGED-DESIRED STORAGED-READY AGE
nebula True 1 1 1 1 1 1 86s

{5 F HELM

1. &0 NebulaGraph Operator Helm €F (MIRBHM, HITTFEE) -

helm repo add nebula-operator https://vesoft-inc.github.io/nebula-operator/charts
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2. E#f Helm €, HERMOCERR,
helm repo update nebula-operator
3 ANREEHENRESHIRERRTSE,

export NEBULA_CLUSTER_NAME=nebula # NebulaGraph &2 F,
export NEBULA_CLUSTER_NAMESPACE=nebula # NebulaGraph SEEFFb A & ZEME T,
export STORAGE_CLASS_NAME=local-sc  # NebulaGraph $£2##9 StorageClass,

4. 73 NebulaGraph S8 tl@2a & =8 (MELIE, BRIY) .

kubectl create namespace "$S{NEBULA_CLUSTER_NAMESPACE}"

5. BEEDIEEEERY, nebula-operator BY nebula-cluster chart B9R] B E X BB,

WITU T <LEEME I URENSH,

helm show values nebula-operator/nebula-cluster

6. Bl NebulaGraph &2%,

g8 nebula-cluster/values.yam| &% NebulaGraph £BHFIEEEE S, $£& Chart parameters BESHAERRAIAE,

16.4.1 %%

B --set BEETE X NebulaGraph EEEFELETHIZAIAE, 580, --set nebula.storaged.replicas=3 AJI&E NebulaGraph £&#/ Storage fRESHIRIA 27

30

helm install "${NEBULA_CLUSTER_NAME}" nebula-operator/nebula-cluster\

# $ERESRBY chart BOhRAS, FIEEMEARERMARA charto

# #1177 helm search repo -l nebula-operator/nebula-cluster 8% RIBEFRA chart ks,
--version=1.7.3\

#4187 NebulaGraph SEE¥FTRbHERE =8l
--namespace="${NEBULA_CLUSTER_NAMESPACE}" \

# BEX chart %8,

--set nameOverride="${NEBULA_CLUSTER_NAME}"\

--set nebula.storageClassName="${STORAGE_CLASS_NAME}"\

#4587 NebulaGraph $E2##9hR 7S,

--set nebula.version=v3.6.0

7.%&% NebulaGraph &% Pod HE&HIRZS,

kubectl -n "${NEBULA_CLUSTER_NAMESPACE}" get pod - L "app.kubernetes.io/cluster=S{NEBULA_CLUSTER_NAME}"

iz

NAME READY STATUS RESTARTS AGE
nebula-exporter-854c76989c-mp725 1/1 Running O 14h
nebula-graphd-0 1/1 Running O 14h
nebula-graphd-1 1/1 Running O 14h
nebula-metad-0 1/1 Running 0 14h
nebula-metad-1 1/1 Running 0 14h
nebula-metad-2 1/1 Running 0 14h
nebula-storaged-0 1/1 Running O 14h
nebula-storaged-1 1/1 Running O 14h
nebula-storaged-2 1/1 Running O 14h
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https://github.com/vesoft-inc/nebula-operator/blob/release-1.7/charts/nebula-cluster/values.yaml
https://github.com/vesoft-inc/nebula-operator/blob/release-1.7/doc/user/nebula_cluster_helm_guide.md#optional-chart-parameters

16.4.1 &

I ES

UTFRASTIL T 62 YAML X613 NebulaGraph S28¥8Y, RIFCEMISERIER,
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B
metadata.name

spec.console

spec. topologySpreadConstraints

spec.graphd.replicas

spec.graphd. image

spec.graphd.version
spec.graphd.service

spec.graphd. logVolumeClaim.storageClassName

spec.metad.replicas

spec.metad. image

spec.metad.version

spec.metad.dataVolumeClaim.storageClassName

spec.metad. logVolumeClaim.storageClassName

spec.storaged.replicas

spec.storaged. image

spec.storaged.version

spec.storaged.dataVolumeClaims.resources.requests.storage

spec.storaged.dataVolumeClaims.storageClassName

spec.storaged. LlogVolumeClaim.storageClassName

spec.<metad|storaged|graphd>.securityContext

spec.agent

spec. reference.name

spec.schedulerName

BiME

1

vesoft/nebula-

graphd

v3.6.0

1

vesoft/nebula-

metad

v3.6.0

3

vesoft/nebula-

storaged

v3.6.0

{

{

{

default-scheduler

-652/723 -

16.4.1 &

R
BIEHY NebulaGraph &2,

JBEh Console B3 TIEE Graph fRS. BB I¥E, 20

=4l Pod BIAE SRS, #ESN

o 2 topologyKey BY{E T kubernetes. io/zone
BY, whenUnsatisfiable BIfERS /9 DoNotSchedule HE
spec. schedulerName BIE T nebula-scheduler o

Graphd BRZBIEIAE,

Graphd RRESHIAE 285K,

Graphd RRESHIRRAS S,
518 Graphd BRZ589 Service F2&.

Graphd fR5589 B SRFEEHEFMEERM. ARG
ENFERABRNERENEFHEESTE, SR
BELRFHEETE,

Metad ARSSHVEI A %K,

Metad BRSSHIE 2R Ko

Metad BRSHIMRZAS S o

Metad BRSSHHIERFEEE, ERATHRENTERE
B NESCIRNEFELST, B
BOREFHELFE.

[ aR

Metad BRSSH A SRFELE, ERATHRENTERE
B AELLIRHNEHEERN, 1 =
BEIEEFHEFE.

Storaged ARSSHYRIZAER,

Storaged ARSSHIB 235 %

Storaged BRSHIMRASS

Storaged BRSHIEUBRFME A/, TIHEE ZRIUBERFME
iR, HisEZSHREIRREY, BREA: Jusr/local/nebula/
datal. /usr/local/nebula/data2 Zo

Storaged RSB HVEIEREFMECE. ERATHEENTER
HEMNELLRNEFMEERTR, S
EEEFELFE.

Storaged RSN BT REFMEE. EATHLENTES
HEBRANELLIZHNEMEERN, S0
TEREFHELFE.

TEXERABRBRF RS, LUZHIERMRTES
HRtE. HBEEN o

Agent [RSSHECE. AT &EMMMERBEFEDEE, W
RFBEXZEE, BEARINLE,

RIEIEFIER B Ro
REEE .
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https://github.com/vesoft-inc/nebula-operator/blob/v1.7.3/doc/user/nebula_console.md#nebula-console
https://kubernetes.io/docs/concepts/workloads/pods/pod-topology-spread-constraints/
https://kubernetes.io/docs/concepts/workloads/pods/pod-topology-spread-constraints/
https://kubernetes.io/docs/concepts/storage/storage-classes/
https://kubernetes.io/docs/concepts/storage/storage-classes/
https://kubernetes.io/docs/concepts/storage/storage-classes/
https://kubernetes.io/docs/concepts/storage/storage-classes/
https://kubernetes.io/docs/concepts/storage/storage-classes/
https://github.com/vesoft-inc/nebula-operator/blob/release-1.7/doc/user/security_context.md

16.4.1 %%

B FINME iR
spec. imagePullPolicy Always NebulaGraph SRHHIENERR, XFHECKESI¥E, 155
% Image pull policyo

spec. logRotate { HERFLIE, #ESNEE S,

spec.enablePVReclaim false

E X BEERIPRERE BB PVC LUIBHKEIR. #155
UL PV,

RIGEH: November 24,2023
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https://kubernetes.io/docs/concepts/containers/images/#image-pull-policy

16.4.1 &

f#f NebulaGraph Operator 71-4% NebulaGraph kA

XA AUAER NebulaGraph Operator 7£ Kubernetes ¥fiERI 4k NebulaGraph S£8$ kR4S,

g,&#ﬁﬂ&%@&

1.x k789 NebulaGraph Operator RF&& 3.x LA Fhiads#9 NebulaGraph,

{i8 FA IR )
- AXIFARER NebulaGraph Operator 8l NebulaGraph 525,
« %A NebulaGraph 3.5.0 Z 3.6.0 ks,
* Y0FEFK NebulaGraph VAR, 0

RS e

E8I# NebulaGraph &8, B8, S0 o
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https://yueshu.com.cn/contact

16.4.1 %%

{ FI KUBECTL 7+2, NEBULAGRAPH %7
ARG EFFERE NebulaGraph kiizs# 3.5.0,
1. EREEPIRSHIRGRZ.

kubect L get pods - L app.kubernetes. io/cluster=nebula -ojsonpath="{.items[*].spec.containers[*].image}" |tr -s '[[:space:]]' "\n' [sort |uniq -c
IR [ERA)

1vesoft/nebula-graphd:v3.5.0
1vesoft/nebula-metad:v3.5.0
3 vesoft/nebula-storaged:v3.5.0

2. 448 nebula SEBXERE, REEEEFARSSHY version BYEM 3.5.0 24 ZE v3.6.0,
a. $T7F nebula EEBEAY YAML X4

kubectl edit nebulacluster nebula -n <namespace>

b. B3 version BY{E,
BEEH YAML XXFARAI0T :

apiVersion: apps.nebula-graph.io/vlalphal
kind: NebulaCluster
metadata:
name: nebula
spec:
graphd:
version: v3.6.0 //#&{EM 3.5.0 &L E v3.6.0,

metad:
version: v3.6.0 //#&{EM 3.5.0 {E24ZE v3.6.0,

storaged:
version: v3.6.0 //#{EM 3.5.0 {E24Z v3.6.0,

3. MARRE,

R17 YAML XFFHHEHS, Kubernetes 2 BRI EMEMBNEE, HABHRER.

4. FERF92 DE, RITUTHTAERRIRSHNERREITEN v3.6.00
kubect L get pods - L app.kubernetes. io/cluster=nebula -ojsonpath="{.items[*].spec.containers[*].image}" |tr -s '[[:space:]]' "\n' [sort |uniq -c
iz

1vesoft/nebula-graphd:v3.6.0
1vesoft/nebula-metad:v3.6.0
3 vesoft/nebula-storaged:v3.6.0

{i Fi] HELM 12, NEBULAGRAPH 7

1. ¥ Helm €%, HESMBCESR.

helm repo update
2. BLE Helm HIFIRT =,

export NEBULA_CLUSTER_NAME=nebula  # NebulaGraph S£8#%& ¥,
export NEBULA_CLUSTER_NAMESPACE=nebula # NebulaGraph S8Fribys& =iaiE Fo

3. 4%k NebulaGraph %2,
IINFARE v3.6.0 NebulaGraph &8I,

helmupgrade "${NEBULA_CLUSTER_NAME}" nebula-operator/nebula-cluster \
--namespace="${NEBULA_CLUSTER_NAMESPACE}" \
--set nameOverride=${NEBULA_CLUSTER_NAME}\
--setnebula.version=v3.6.0

--set nebula.version EIEEEAHREEF N BEIFRA S o
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4. EEERNSRER R,
EEKBRE:

$ kubectl -n "${NEBULA_CLUSTER_NAMESPACE}" get pod - L "app.kubernetes.io/cluster=${NEBULA_CLUSTER_NAME}"
NAME READY STATUS RESTARTS AGE

nebula-graphd-0 1/1 Running O 2m

nebula-graphd-1 1/1 Running 0 2m

nebula-metad-0 1/1 Running 0 n

nebula-metad-1 1/1 Running O 2n

nebula-metad-2 1/1 Running 0 2m

nebula-storaged-0 1/1 Running O 2m

nebula-storaged-1 1/1 Running 0 n

nebula-storaged-2 1/1 Running 0 n

BEERRE:

$ kubectl get pods - L app.kubernetes. io/cluster=nebula -o jsonpath="{.items[*].spec.containers[*].image}" |tr -s '[[:space:]]' "\n' |sort |uniq -c
1vesoft/nebula-graphd:v3.6.0
1 vesoft/nebula-metad:v3.6.0
3 vesoft/nebula-storaged:v3.6.0

I SA A U

16.4.1 %%

EENARIER—MRDENNI R BEHENNIIE, FEP Storage BRSHY Leader D BINSBITRESHES, AP EITEEEFEAIF YAML X4 HEC

& enablefForcelpdate Z%8, RB&T Leader 53 RIAILIZIR(E, LUREIMEARELIIR, FIBS WAL 200 50,
HR R
FRIER, MRBDEE, EEERHRS Pod WAS.
kubectL Logs <pod-nane> -n <namespace>
ERY, EEFARSHNESF,

kubectl describe nebulaclusters <cluster-name> -n <namespace>

RIGE#H: November 24,2023
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16.4.1 %%

llEE S

XA IAIMIBRER NebulaGraph Operator 8IZ2#9 NebulaGraph &2%,
{5 FI PR

R #MIBRMER NebulaGraph Operator 8789 NebulaGraph ££2%,

{i Fi] KuBECTL it NEBULAGRAPH %7

1. EEFALIZISEE.

kubectl get nc --all-namespaces

R ERG:
NAMESPACE NAME ~ READY GRAPHD-DESIRED GRAPHD-READY METAD-DESIRED METAD-READY STORAGED-DESIRED STORAGED-READY AGE
default nebula True 2 2 3 3 3 B 38h
nebula nebula2 True 1 1 1 1 1 1 m7s

2. MIBREERE. B190, MIBRE I nebula2 BISEEE,

kubectl delete nc nebula2 -n nebula
IR [ERA)
nebulacluster.nebula-graph.io "nebula2" deleted
3. HaIAIBR.
kubectl get nc nebula2 -nnebula
IR [ERA)

No resources found in nebula namespace.

{ FI HELM il NEBULAGRAPH 5

1. EEFTER Helm Z#HSEH),

helm List --all-namespaces

IRETRB:
NAME NAMESPACE REVISION UPDATED STATUS ~ CHART APP VERSION
nebula default 1

2023-11-06 20:16:07.913136377 +0800 CST deployed nebula-cluster-1.7.1 1.7.1
nebula-operator nebula-operator-system 3 2023-11-06 12:06:24.742397418 +0800 CST deployed nebula-operator-1.7.1 1.7.1

. &BE Helm RHEFIRNFMIES. FI90, EERN nebula BY Helm RABEHIMERE S,

helmget values nebula -n default
RERG:

USER-SUPPLIED VALUES:
imagePullSecrets:
- name: secret_for_pull_image
nameOverride: nebula # &E#Z R
nebula:

graphd:

image: reg.vesoft-inc.com/xx
metad:

image: reg.vesoft-inc.com/xx

licenseManagerURL: xxx:9119
storageClassName: local-sc
storaged:

image: reg.vesoft-inc.com/xx
version: v1.7.3 # SEEHRAS

3. MIBR Helm &7, 5130, MIBRE A nebula B9 Helm E#HEH,
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helmuninstall nebula -n default

R[ERB:

release "nebula" uninstalled

L Helm &R 3=fI#MIFRfS, NebulaGraph Operator = B il 5iZSLHIFEXBIFRE K8s BiRo

4. BASE R HIRIMIRRo

kubectl get nc nebula -n default
IR [ERA)

No resources found in default namespace.

16.4.1 %%

RIEE#: November 24,2023
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16.4.2 T NebulaGraph Z#¢HIALE

16.4.2 F# NebulaGraph AL E

NebulaGraph &8/ Meta. Storage. Graph [REZ#EZBEMERIAEZE. NebulaGraph Operator T EENEHRESHEE. XN BUFEIER
NebulaGraph E£EHZIARE.

e

BEARL BT Helm BEX NebulaGraph 8B B S,

[

BEEHH NebulaGraph Operator 81— 58, BEAxSRE, 80 o

FLE T3

SRSV E T OB RN YAML Xf4rh, 3@id spec.<metad|graphd |storaged>.config B43EE. NebulaGraph Operator &% config FHIEZES A\F!
FFRIARSSHY ConfigMap B, SABTERRSBEIENE ConfigMap HEHEIRSMEIE X E R /usr/local/nebula/etc/ To

config Z5HA4NT:

Config map[string]string " json:"config,omitempty""

540, &K Graph BRS3HY enable authorize BEHVECE, FILATEBIRERIINHEZ/G, @i spec.graphd.config BEIETE.

apiVersion: apps.nebula-graph.io/vlalphal
kind: NebulaCluster

metadata:

name: nebula

namespace: default
spec:

graphd:

config: /] 37 Graph S EEXEH,
"enable_authorize": "true" // BAEI. BINMER false.

WRFEH Meta fRZSH0 Storage FRSZECE config , MITE spec.metad.config F spec.storaged.config AR ARANIT Rz AYAD B 1Mo

AR EZEL

£ config FRTAIRENSIIFE, BAHEL: - - -

SHEEFS Pod HF M

SERSHNEESHNNRE: —LEVFTERRS T HENNEE,;, 5 XEIUERSTITNHSENNEE, ERSEITNERNEETSRET
A, EBRSGE, EESMETREXHPHE,

XFIRSHEESHESIFEITNHNSER, FEE LRRSEESKFENE N RRPRAZIHETHDSEE T, RELE

o

EEMEERSVEEN, FEIRUT/L=:

* R config TEMPNSEYNZINETHSEMNSEHE, NARSMERS Pod NER, HERESHNERTIBIFAK.

© IR config FTEMNESREE MRS I T HFTITHNSERNSE, WEMERS Pod WER, HEREFAIHETHNIISSHNENT W
AL,

e

EEAEHETNSDSENSHEEBTHMEA Pod ER, BEHRIUAIMENISHEESINETHMBEN.
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https://github.com/vesoft-inc/nebula-operator/blob/v1.7.3/doc/user/custom_config.md#dynamic-runtime-flags
https://github.com/vesoft-inc/nebula-operator/blob/v1.7.3/doc/user/custom_config.md#dynamic-runtime-flags

16.4.2 #if NebulaGraph SR E

B R i R E
RGIERINEBEENX Meta, Storage. Graph IREMIFORE.

BILATE config FEEAARAN port Al ws_http_port B, MMAECEBEXMHO, XA NMSHIEMEE, ESWMeta [RSI0E 240, Storage lR5iE
4. Graph R55E0EZ 2089 networking BBE—T9,
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16.4.2 Fi NebulaGraph HEEATFACE

e

« BREX port # ws_http_port BHECES, =itk Pod ER, HEEREEN.
- EEEBIE, TEEN port B,
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16.4.2 Fi NebulaGraph HEEATFACE

1 (EERERBCE N F,
a. TASBEEX .

kubectl edit nc nebula
a. {EERERE S, NN config FEE, ERBEEBEENIHO.

apiVersion: apps.nebula-graph.io/vlalphal
kind: NebulaCluster
metadata:
name: nebula
namespace: default
spec:
graphd:
config: # 4 Graph fR%S BEXiH AR E.
port: "3669"
ws_http_port: "8080"
resources:
requests:
cpu: "200m"
memory: "500Mi"
limits:
cpu: "1"
memory: "1Gi"
replicas: 1
image: vesoft/nebula-graphd
version: v3.6.0
metad:
config: # 73 Meta fR$5 BE XiF AL E,
ws_http_port: 8081
resources:
requests:
cpu: "300m"
memory: "500Mi"
limits:
cpu: "1"
memory: "1Gi"
replicas: 1
image: vesoft/nebula-metad
version: v3.6.0
dataVolumeClaim:
resources:
requests:
storage: 2Gi
storageClassName: local-path
storaged:
config: # 3 Storage ARSS B E XimOERRE.
ws_http_port: 8082
resources:
requests:
cpu: "300m"
memory: "500Mi"
limits:
cpu: "1"
memory: "1Gi"
replicas: 1
image: vesoft/nebula-storaged
version: v3.6.0
dataVolumeClaims:
- resources:
requests:
storage: 2Gi
storageClassName: local-path
enableAutoBalance: true
reference:
name: statefulsets.apps
version: vl
schedulerName: default-scheduler
imagePullPolicy: IfNotPresent
imagePullSecrets:
- name: nebula-image
enablePVReclaim: true
topologySpreadConstraints:
- topologyKey: kubernetes.io/hostname
whenUnsatisfiable: "ScheduleAnyway"

2. RFRE X,
BeE X4 1R7ZfE, NebulaGraph Operator £ EEhEHEEAIE,

a. #% Esc BB H4mIEIET.
b. 5N wq REFEEXAHERH,
3. RIFEEEEEN.

kubectl get svc
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16.4.2 Fi NebulaGraph HEEATFACE

IRERG:
NAME TYPE CLUSTER-IP EXTERNAL-IP  PORT(S) AGE
nebula-graphd-headless ClusterIP  None <none> 3669/TCP,8080/TCP 10m
nebula-graphd-svc ClusterIP  10.102.13.115 <none> 3669/TCP,8080/TCP 10m
nebula-metad-headless ClusterIP  None <none> 9559/TCP,8081/TCP 11m
nebula-storaged-headless ClusterIP  None <none> 9779/TCP,8082/TCP,9778/TCP  1lm

AILUES, Graph BRSEH RPC sPIF#HZEITHOEEE /7 3669 (FRIN 9669) , HTTP IROBLELE /7 8080 (FAIA 19669 ) ; Meta BRSBHI HTTP IsABELT
798081 (2R3N 19559) ; Storage AREZHYHTTP ImOBLEZ I 8082 (BAIA 19779) o

RIGEH: November 24,2023

-663/723 - 2023 Vesoft Inc.



16.4.3 FFHEEH

16.4.3 TAHifE 2
WAL B

£ K8s IFIEH, NebulaGraph MEUBEMEEIRFANLE ES (PV) L. SISELT AFEHESENREAETNER FENEEENEE, LHE
NebulaGraph #IBIEKITE R, ANXNBUAETE K8s IFIERA NebulaGraph MRS ThSTELY B1EMES.

e

- ERCIRE, TXIIERNETTI IS PV B9 E,
- KAXNENFEERELY BEESE, THTEAESFRS.

HREL

il

;

i

K8s #, StorageClass RENX T —MEFELINZR, ©RART —MEMENE, SIEFMENIRESE (provisioner) . SHMEMAT, HoIE—

PersistentVolumeClaim (PVC) FH38FE— StorageClass BY, K8s 2BmhBIE— MR PV, ST BFEMESHRIERHRIE PVC HIEMEFEMREENS
£, 7RG K8s 21RHE PVC HRIETER storageClassNane BEIH A 1Z PVC XRHY PV B E, X MNIREF, FEIEHMN PV, MERTMEN PVHNEE
Ko REHSFEEA ZIFFEENHST A, BIEEET storageClassName BY PVC, [FIBY StorageClass BY al lowVolumeExpansion FEZMAIA true o ¥IFE
=

o

£ Operator 1, FEEEIESRIE PVC, A7 Operator 21R#E NebulaGraph SEEARSHIYALE spec. <metad|storaged>.dataVolumeClaim B EAEEE PVC,
b, FEBIENEEFNRERREI PVC NECEEH, AEEMMA PVHTISELYT B

B FSR 1
+ K8s hRAFFHE T 1.18,
- BTE K8s IFE A BIEE StorageClass, #ESN o
« H&fR StorageClass BECE T allowvoluneExpansion FERH BIEN true o
« HafR StorageClass BECER provisioner RIS &
* 7 K8s 83— NebulaGraph £, BEAFPE, &1 o
- NebulaGraph &8 Pod & Fiz{THK7.
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https://kubernetes.io/docs/concepts/storage/persistent-volumes/#expanding-persistent-volumes-claims
https://kubernetes.io/docs/concepts/storage/persistent-volumes/#expanding-persistent-volumes-claims

16.4.3 FAHEEH

TELY BAFEE R
LUFRIR1E StorageClass BYBEFRST ebs-sc , NebulaGraph SEB£HIZ#R nebula , BERIMEIELY B Storage RS HEFES.

1. & Storage fRSS Pod BURES.
kubect L get pod
NG
nebula-storaged-0 1/1 Running 0 43h
2. &% Storage BRSSHI PVC #I PV 58,

#BEHPVCIER
kubectl get pvc

_— - .
NG
storaged-data-nebula-storaged-0 Bound pvc-36ca3871-9265-460f-b812-7e73a718xxxx 5Gi RWO ebs-sc  43h

#EBPVIER, HIAPVIHAENR 56
kubectl get pv

il :
pvc-36ca3871-9265-460f-b812-xxx 5Gi RWO Delete Bound  default/storaged-data-nebula-storaged-0 ebs-sc 43h
JEREFRFHNERT, MITUTHLIERYT A Storage IRSHFHEEE 10Gi.
kubectl patch nc nebula --type='merge’ --patch '{"spec": {"storaged": {"dataVolumeClaims":[{"resources": {"requests": {"storage": "10Gi"}}, "storageClassName": "ebs-sc"}]}}}'
s

nebulacluster.apps.nebula-graph.io/nebula patched

4. ER/F—DHELEET BB PVCHIPVIER,
kubectl get pvc
s
storaged-data-nebula-storaged-0 Bound pvc-36ca3871-9265-460f-b812-7e73a718xxxx 10Gi  RWO ebs-sc  43h
kubectl get pv
I -
pvc-36ca3871-9265-460f-b812-xxx 10Gi RWO Delete Bound  default/storaged-data-nebula-storaged-0 ebs-sc 43h

MERMW, PVCH PVHBEEHMET BE 10Gi.

RIGEH: November 24,2023
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16.4.3

i
o
§

e

[\ PV

NebulaGraph Operator EF#FA % PV (Persistent Volume) FIFALEEE PVC (Persistent Volume Claim) SRIFHEFFAKEIR. RAF TN
OMBE T — NebulaGraph £8%, BRik PV 1 PVC W& REMIBMERYE, UHREIET 2.

AP R] U TEE R L AR ERE X @I I B 234 spec.enablePVReclaim /9 true SRE X TEMIFREERE /S B EhMIFR PVC LIRRREE. ETEMBR PVC E2E
Bk PV, BREZEBENX PV HEIKERE, &0 # T #R PV [l ERES,

FIEZZ A

£ K8s gl — NebulaGraph 8., RAFE, 801 o
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https://kubernetes.io/docs/concepts/storage/storage-classes/#reclaim-policy
https://kubernetes.io/docs/concepts/storage/persistent-volumes/#reclaiming

16.4.3 FAHEEH

BIESR

LA TFRGIER R nebula FIEEEE. &9 nebula_cluster.yanl B9 YAML BRE {4, 3%BRUNRIIEE enablePVReclain :

1 AT e S BN nebula SEB¥AV4RIBDIE.

kubectl edit nebulaclusters.apps.nebula-graph.ionebula

2. 12 YAML XXHEY spec BEBEINA, N0 enablePVReclain FIZBEEEN trueo

apiVersion: apps.nebula-graph.io/vlalphal
kind: NebulaCluster
metadata:
name: nebula
spec:
enablePVReclaim: true //A&BEEN true,
graphd:
image: vesoft/nebula-graphd
logVolumeClaim:
resources:
requests:
storage: 2Gi
storageClassName: fast-disks
replicas: 1
resources:
limits:
cpu: "1"
memory: 1Gi
requests:
cpu: 500m
memory: 500Mi
version: v3.6.0
imagePullPolicy: IfNotPresent
metad:
dataVolumeClaim:
resources:
requests:
storage: 2Gi
storageClassName: fast-disks
image: vesoft/nebula-metad
logVolumeClaim:
resources:
requests:
storage: 2Gi
storageClassName: fast-disks
replicas: 1
resources:
limits:
cpu: "1"
memory: 1Gi
requests:
cpu: 500m
memory: 500Mi
version: v3.6.0
nodeSelector:
nebula: cloud
reference:
name: statefulsets.apps
version: v1
schedulerName: default-scheduler
storaged:
dataVolumeClaims:
- resources:
requests:
storage: 2Gi
storageClassName: fast-disks
- resources:
requests:
storage: 2Gi
storageClassName: fast-disks
image: vesoft/nebula-storaged
logVolumeClaim:
resources:
requests:
storage: 2Gi
storageClassName: fast-disks
replicas: 3
resources:
limits:
cpu: "1"
memory: 1Gi
requests:
cpu: 500m
memory: 500Mi
version: v3.6.0

3. $1T kubectl apply -f nebula_cluster.yaml fE_EIREFTE,
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16.4.3 FFHEEH

TE_EIRIZIERD enablePVReclain IRE N true f7, HERMIFRE, RSB RMER PVC LEKEMERIR. SRR PV, BURT PV BIEIYERE,

RGEH: November 24,2023
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16.4.4 EHERHE

16.4.4 EHEHHE

NebulaGraph £8&MRS (graphd. metad. storaged) EETTHEISERIETHE, BERINEREZ MRS EEZH /usr/local/nebula/logs B R
TO

(it

EBiZfTHE
MREFEEEF NebulaGraph SEHHNEITARE, ATLUBT kubectl logs i EF,

flgn, &F Storage REBHEITAS:

// &%& Storage AR5 Pod B9 #5 (nebula-storaged-0) o

$ kubectL get pods - L app.kubernetes. io/component=storaged
NAME READY STATUS RESTARTS  AGE
nebula-storaged-0 1/1 Running 0 45h

// # A Storage BRSSPR{ER SR storaged.
$ kubect L exec - it nebula-storaged-0 -c storaged -- /bin/bash

// && Storage [REHHETAE.
$ cd /usr/local/nebula/logs

THELHE

EERSEETHERERNETESS DRHETE, AHEGSBEZWAETE, Operator £ sidecar A2 EHHFEMIMEBE.

AT HEAENIFREMEIE, S NebulaGraph BREZHEZE— sidecar B8R, HEWREZRSBARTENAE, HIEHLXIIEEN A EHE
i, sidecar R23EH TAEE=REMFIMESE.

TEEEBESLHIAY YAML BEE XA, @i spec. logRotate FEXFF B HEHHEINEE, [FIBYTE spec.<graphd|metad|storaged>.config NI E

timestamp_in_logfile_name {E79 false LB EIFT R AR HEHTEEMIN, KIABERT, BEREINEEREXAN. 7 NebulaGraph EMREEHHAEH
EREIhRERGIM T :

spec:
graphd:
config:
# REEHEXHEREENEE, BIREN false ULMATRE. BRIAMER true.
"timestamp_in_logfile_name": "false"
metad:
config:
"timestamp_in_logfile_name": "false"
storaged:
config:
"timestamp_in_logfile_name": "false"
logRotate: # A& HERE
# BEXHERBIBRRI SRR, BIAMER S, 0 REBRFIFRSRE.

rotate: 5
# &tél BEXHEKBIEXNFTIANNTSREAEX S BRIAES 200M.
size: "200M"
Wk H &
MRAEEHTIIN B SHBE SO AEXH, HERELIED ZEMRSWEBTHBHLXIBERL, AIMUEEASEMEREIREL.

Operator {3 TERBFICRITES IR,

e

B#i Operator (RINEIREREIZRE S,

TEEBE AR YAML ECE XX, ATITERARSS THY config A env FERPECE HERICRBMER IR A M.

spec:
graphd:
config:
# REERBIRAERIREER DI SROBHX . BINMER false, RRFEEM.
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https://linux.die.net/man/8/logrotate
https://fluentbit.io/
https://github.com/google/glog

redirect_stdout: "false"
# BERBNTERERS: INFO. WARNING, ERROR I FATAL, BYE# 3130, 1. 2713,
stderrthreshold: "0"

env:
-name: GLOG_logtostderr # HEE N AR IRMAZ X o

value: "1" # 1 RIRENIRERHIR, 0 RREAXHFH,
image: vesoft/nebula-graphd
replicas: 1
resources:
requests:
cpu: 500m
memory: 500Mi
service:
externalTrafficPolicy: Local
type: NodePort
version: v3.6.0
metad:
config:
redirect_stdout: "false"
stderrthreshold: "0"
dataVolumeClaim:
resources:
requests:
storage: 1Gi
storageClassName: ebs-sc
env:
- name: GLOG_logtostderr
value: "1"
image: vesoft/nebula-metad

16.4.4 BHEFHE

BREE#: November 24,2023
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16.4.5 %4

16.4.5 %4
DINEIENG ]
K8s Y B—MZ2HE, HIEEITREAN Webhook i&1T. BT/ Webhook JiER#ITHEEMEIL, MMRIESE

BHR2M. BN Webhook I#EEIIEISIE (Validating) F1ZE (Mutating) M2, NebulaGraph Operator {XZ3550IFIR(E, FHiR(H—LEBHARYE
NIEEIFIN, 23748 NebulaGraph Operator BUZRIAENIEHIFM Kz dN a1 FF A N34

Wi A e
BfEMA Kes tlE— 1M RE. RUETR, 20 o
HE AL

K8s B NIZH /2 FAF 1 Kubernetes API Server SMEBIER Z /i, BNBEXHIZIERER, XMHYGIRIUAFEM— L2 LK, RSl Pod Y
FBERE, HEMRE Pod NIARIMPREE. NebulaGraph Operator {XZHFEGIERIE, BISHERFITIIEMEZE, FAZFNERHFITEERE,
NebulaGraph Operator BRIARYE NS IEI=HIFI NI G13E :

- AREEAEA THR NI

+ Graph fR%: ELVEE 2 MEIDS,

* Meta fR55: ELFE 3INEIT,

- Storage fR%S: EVEE 3 RIS,

e

= A FARUZE NebulaGraph B RSHIEBI . Storage ARSH Meta IRS B ERSHRS , HEIZRESED MRS —H I BRI BRETREN
B Alt, STAKRAT, EVEE 34 Storage BRSH 3 1 Meta BRSS. Graph RS ATKREHMRS, BILHBIAHBRILUAEE, BELVEE 24
BlAs,

+ B EIET datavolumeClaims 79 Storage ARSSIBMNERIMY PV,

- BB RRSHY PVC A E, BRERIUT B,

+ BAETE Storage IRSSY A HAlE], #HITEM ZRIRME,
N WEBHOOK @l iE 43

AT HRBENTSMMEUENTEM, K8s i APl server Fl/E Webhook ZiBB9BIEERIAEIE HTTPS MhiSGH1T, RILERENTEITEENEN
Webhook #21#t TLS IE+. = K8s MR ERIEHIZE, s BHEIERHNEAFIEHR. NebulaGraph Operator 5 cert-manager
SREEIEB.

% cert-manager RE5THH B BENEHIEY, NebulaGraph Operator 2 BapglIE— , BFEEAEN Webhook FRERES, ET=BIE
- , BFEHEELNIER. ELBIEPWEMETE nebula-operator-webhook-secret BY Secret A,

FF R A3
1. RELE cert-manager,
kubectl apply -f https://github.com/cert-manager/cert-manager/releases/download/v1.13.1/cert-manager.yaml

BEINEPERITARA cert-manager, #ESN o
2. {824 NebulaGraph Operator WELEX 4, FRENZES. BRINENTRIZRXAN, FEFoIH B,

# EEYRMNEER
helm show values nebula-operator/nebula-operator

#{EMFECE, ¥ enableAdmissionWebhook & & " true' o
helmupgrade nebula-operator nebula-operator/nebula-operator --set enableAdmissionWebhook=true

-671/723 - 2023 Vesoft Inc.


https://kubernetes.io/docs/reference/access-authn-authz/extensible-admission-controllers/
https://cert-manager.io/docs/
https://cert-manager.io/docs/concepts/issuer/
https://cert-manager.io/docs/concepts/certificate/
https://cert-manager.io/docs/installation/

16.4.5 %4

e

nebula-operator JJ chart FREEEZERIRZFR, nebula-operator/nebula-operator I chart BIRFR, NEREHEIEE chart e =E), ZRIAN default o

3. && N Webhook BIIES Secret,

kubectl get secret nebula-operator-webhook-secret -o yaml

NRBHNERPESIEERE, NWERTEN Webhook BIEBEZEIZM .
4. BIEEHIAN,

WIS AR THRDEIF .

# IR NE AR

§$ kubect L annotate nc nebula nebula-graph. io/ha-mode=true

# 30IE Graph BRESHIR/NEIZAE

$ kubect L patch nc nebula --type='merge' --patch '{"spec": {"graphd": {"replicas":1}}}'

Error from server: admissionwebhook "nebulaclustervalidating.nebula-graph.io" denied the request: spec.graphd.replicas: Invalid value: 1: should be at Least 2 in HA mode

IOIEZE 1385 datavolumeClaims /9 Storage ARZSIEBMNEMIMY PV,

$ kubect L patch nc nebula --type='merge' --patch '{"spec": {"storaged": {"dataVolumeClaims":[{"resources": {"requests": {"storage": "2Gi"}}, "storageClassName": "local-path"},{"resources": {"requests":
{"storage": "3Gi"}}, "storageClassName": "fask-disks"}1}}}'
Error from server: admissionwebhook "nebulaclustervalidating.nebula-graph.io" denied the request: spec.storaged.dataVolumeClaims: Forbidden: storaged dataVolumeClaims is immutable

.

IRIFER 1RS48/ Storage ARSSEY PVC BB,

$ kubect L patch nc nebula --type='merge' --patch '{"spec": {"storaged": {"dataVolumeClaims":[{"resources": {"requests": {"storage": "1Gi"}}, "storageClassName": "fast-disks"}]}}}'
Error from server: admissionwebhook "nebulaclustervalidating.nebula-graph.io" denied the request: spec.storaged.dataVolumeClaims: Invalid value: resource.Quantity{i:resource.int64Amount{value:
1073741824, scale:0}, d:resource. infDecAmount{Dec: (*inf.Dec)(nil)}, s:"1Gi", Format:"BinarySI"}: data volume size can only be increased

JOIFERIETE Storage IRSSAEA AR, #HITEMRIZF.

$ kubectl patch nc nebula --type='merge' --patch '{"spec": {"storaged": {"replicas": 5}}}'

nebulacluster.apps.nebula-graph.io/nebula patched

$ kubectl patch nc nebula --type='merge' --patch '{"spec": {"storaged": {"replicas": 3}}'

Error fromserver: admissionwebhook "nebulaclustervalidating.nebula-graph.io" denied the request: [spec.storaged: Forbidden: field is imnutable while in ScaleOut phase, spec.storaged.replicas: Invalid
value: 3: field is immutable while not in Running phase]

RIGEH: November 24,2023
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16.4.6 & 7] A1 LB 1

16.4.6 & ] AN 1 B35
A=

NebulaGraph Operator 8 NebulaGraph S22 HEVED, ISHBHMRS BB IEEEIT. H NebulaGraph &P E—AMHE LT,
NebulaGraph Operator &= B &iHt# TR IE, ASGEIMIBR NebulaGraph £2#5 1 4 Storage ARSS Pod, HEINEEEHRFEAME], 5BE Nebular
Operator Y{A#1 TR B R,

FlEz32 e

PRSP
1. 8% NebulaGraph &8, EALTESE o

2. f5FE Pods #BALTF Running IRZSEY, 1EINMEE, MIBRE A <cluster_name>-storaged-2 Pod,

kubectl delete pod <cluster-name>-storaged-2 --now

<cluster_name> 3 NebulaGraph SE&$89Z 1,
3. NebulaGraph Operator BEh8IE R 7 <cluster-name>-storaged-2 #J Pod, LUEEHE,
1T kubectl get pods ZF <cluster-name>-storaged-2 Pod BYRIEIRZS.

nebula-cluster-storaged-1 ~ 1/1 Running 0 5d23h
nebula-cluster-storaged-2  0/1 ContainerCreating 0 1s

nebula-cluster-storaged-1 ~ 1/1 Running 0 5d23h
nebula-cluster-storaged-2  1/1 Running 0 4m2s

Y <cluster-name>-storaged-2 BIIRZSH ContainerCreating /9 Running B, 1%BH B RIAL TN

RIGEH: November 24,2023
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16.4.7 mMIhEE

16.4.7 mfrEhiE
PEAIREEHH Leader 431

NebulaGraph £ ERARHRARMBIIESRZMNBELF, XESHFBENSEARAANTR L, 2HRESAT, A—HEUEEEEZ I EIR. A
TIREZ D EIRSBIBEN—30E, NebulaGraph SEEEM Raft YL T 2K EIZRES . Raft i, S19FERESEH—1 Leader EI7,
Leader Bl FRAIEEiER, Follower BlZsf1 A EIFIER,

i@ Operator €3289 NebulaGraph EBERFEFIET, —MEETRSERHELIRMERS USHITER. XTRBEMOHR, 20

o MR Leader BIAFAIEN T RIS ILIRMARSS, RFBZIANREARTRH. ATERXMER, Operator Z7E NebulaGraph £ Rz EIITE
B, BRI Leader BIAERBEIHMARHMT R Lo XiF, H— M EETRATEICKSH, HMTR LR Leader BIAREBSMSAIBR A IHIER,
URIESEBF VIR AT A 1.

—MEETI R EBIFRE Leader BIA2 AT BRI EMTI RBIX NI ZATRERFFAIRKATE. AT B tiEHIREIEHBYAE], Operator {#IET—1M8A
enableForcelpdate ¥, HHEZEIMNBIHEIRERN, PIIIZBEILEN true, XH, Leader BIABARWIBIEMT S £, MMIMBRTHER
®E,

TRENEFih R 5
Operator RTELUTER Ttk NebulaGraph BRI EH:

+ NebulaGraph &£8RIRA R £ T,
+ NebulaGraph £E8HRER £ T,

e B VR BE T S
TECUIREEBESLIAY YAML SX14EHR, 38NN spec. storaged.enableForceUpdate %K, IRB N true I false , LUEHIRTHEIFINERE,

2 enableForceUpdate /9 true BY, RRAREHE D Leader Blds, MMIMRASIEMNRE, k2, RRIHEDF Leader B, LURIEERHNIRE A B
4. BRINMER false o

\?ﬁrning

IR E enableForcelpdate 73 true BY, HRKEREBHENEFHITIRTERMF. AAZRERBHEREE Pod, EEIBRLEHERRAT A HEREMBIE
Bo

[ih=wany(TH

spec:

storaged:
enableForceUpdate: true // i€ B A true BY, RxAFEHBH Leader BlZ, MR EIEEEER Pod,

RIGEH: November 24,2023
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https://kubernetes.io/zh-cn/docs/tutorials/kubernetes-basics/update/update-intro/
https://kubernetes.io/zh-cn/docs/tutorials/kubernetes-basics/update/update-intro/

16.5 5 W[l

16.5 ' IL[Aj
16.5.1 NebulaGraph Operator X ¢ v1.x R4 NebulaGraph I5?

AEZH, FEN vix kR4 NebulaGraph R3z#F DNS, il NebulaGraph Operator B Z#H DNS,

16.5.2 f A2 1 AT AR IESRREAG B 12

AR FERARMEFERERE Pod WAE R —MFEMT =, NebulaGraph Operator BRI R ZIFEHEMNT S & LB IHITIERE

16.5.3 I A SRS, AN i iRISE MY

BIRAEHEIE, UEKELEREREE.

16.5.4 Operator R4 replica #1 NebulaGraph WAZ SRS replica +&—FERIIG?

ZERTEIES. Operator XY replica & K8s FREY Pod BIZx, MPIZIALAREY replica & NebulaGraph FREY 53 &I,

16.5.5 {i{Af &% NebulaGraph HE&EH & RSSHIH E?
ARPALUBE#ENRBRHERBRNEER BEXHIIATRIREN NebulaGraph &8 & RS HE.
BEWT:

# EREHNNBBRFIEN Pod B, HA <cluster-name> HEEE A,
kubect L get pods - L app.kubernetes. io/cluster=<cluster-name>

# 3\ Pod REYAEE, fIaN#tN nebula-graphd-0 &2,
kubectl exec - it nebula-graphd-0 -- /bin/bash

#3#N /usr/local/nebula/logs BR, &&EBEXM.
cd /usr/local/nebula/logs

16.5.6 host not found:nebula-<metad|storaged|graphd>-0.nebula.<metad|storaged|graphd>-headless.default.svc.cluster. local 5%

LRGP 72PN

XMEIR—ARZH T DNS BITRMSHRH, TREEHBN T LG, MREBRTEHEE, FERP B Operator BLE X HHAY
kubernetesClusterDomain *FE&, [EH{EEX Operator ER& X IFAVIRIEINT

1. &% Operator EEEX 4,

[abby@master ~]$ helm show values nebula-operator/nebula-operator
image:
nebulaOperator:
image: vesoft/nebula-operator:v1.7.3
imagePullPolicy: Always
kubeRBACProxy:
image: bitnami/kube-rbac-proxy:0.14.2
imagePullPolicy: Always
kubeScheduler:
image: registry.k8s.io/kube-scheduler:v1.24.11
imagePullPolicy: Always

imagePullSecrets: ]
kubernetesClusterDomain: "" # &85, BiAA cluster.localo

2. {82 kubernetesClusterDomain FERRIE N EEEHT R,

helm upgrade nebula-operator nebula-operator/nebula-operator --namespace=<nebula-operator-system> --version=1.7.3 --set kubernetesClusterDomain=<cluster-domain>

73 Operator FI{ERYER B i8], AEMEHERES,.
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16.5.6 host not found:nebula-<metad|storaged|graphd>-0.nebula.<metad|storaged|graphd>-headless.default.svc.cluster.local i3 a1l fiEk?

BRIGEH: November 24,2023
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17. BT E

17. Bt &E

17.1 NebulaGraph Algorithm

(f&#F Algorithm) 2—HETF B Spark RZFATER, @ITHR3T Spark (S ERAEBMNEZ T AN
NebulaGraph #iBEFEIERITEIE, A LUBSREFR AR lib ETRE X DataFrame HUITEITE,

1711 AR A

NebulaGraph Algorithm kRZsF1 NebulaGraph RiZBIRRAS I W X 20 o

NebulaGraph hzs NebulaGraph Algorithm ks
nightly 3.0-SNAPSHOT

3.0.0~3.6.x 3.x.0

2.6.x 2.6.x

2.5.0, 2.5.1 2.5.0

2.0.0. 2.0.1 2.1.0

17.1.2 Fie st
1E{ER Algorithm Z &, BRREERIAUTER:
+ NebulaGraph REELEH B, FHEE, &F o
- Spark RR&7 2.4.%0
+ Scala fR74<4 2.11,
(F038) INRAFBET Github PRI Algorithm, HBITHIFTE, AILUEERE o

17.1.3 fF AR
Bt EaWt SHEEE, EaERa M DataFrameEER SMEIEE . AR ALIRBLSER, BTNEEAERNE—S2E, FIIght. 7

ﬁo

g.npatibility

Algorithm v3.1.0 hRAZ 8, BFRXEEEGN, = 1D WEIBXSIEL, B ID AJLUZR INT K2, 5ER String XEBHURRS HEH,
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https://github.com/vesoft-inc/nebula-algorithm
https://spark.apache.org/graphx/
https://maven.apache.org/download.cgi

17.1.4 HREE

NebulaGraph Algorithm Z#HIEHEE XN T,

BER

PageRank

Louvain

KCore

LabelPropagation

Hanp

ConnectedComponent

StronglyConnectedComponent

ShortestPath

TriangleCount

GraphTriangleCount

BetweennessCentrality

ClosenessCentrality

DegreeStatic

ClusteringCoefficient

Jaccard

BFS

DFS

Node2Vec

WEEA
EHF

IREEfEHE

IREAE RN R
SSECENE

RECEDE

RATIRE

=@t
SE =R

AP TIVYK S

2EpoE

Egtit
BERM
ANFEERMET
]

I EMR5ER

REMFED

RA7R

MoHF. ER
TRz

HEER. BX
(&£

HEEI. ER
ks

HMERE. TS
HE. HXER

XK. HE

HEEM, M
V.3

HEKEH

BEZALR. POLE
ML

MILREEHG I

MR R R
BED

KBTI R,
TREMATE

ES REFEEHEN
TREMHE

B

=, BIEFER
Paiiy

EUETE. #
=

BFER. &8

BEAR
BFER. =&
BZR
EPaES

BiERR

pagerank

louvain

kcore

lpa

hanp

cc

scc

shortestpath

trianglecount

count

betweenness

closeness

degree,inDegree,outDegree

clustercoefficient

jaccard

bfs

dfs

node2vec

T

+
e

17.1.4 SCHREY

e

B SRR

double/string

int/string

int/string

int/string

int/string

int/string

int/string

string

int/string

int

double/string

double/string

int/string

double/string

string

string

string

string

e

MRFEREELERS NE NebulaGraph #, EHRWMEZEFE Tag B LRI HE 1B FFAEHESEL,
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17.1.5 SKMITiE

17.1.5 5KHL 1%
NebulaGraph Algorithm SEIEITERRIZM T :

1. #A NebulaGraph Spark Connector M NebulaGraph FizEXEI%i#EA DataFrame.
2. ¥ DataFrame ¥4 79 GraphX BYE,
3. Y8 GraphX IREMEIE L (130 PageRank) S#& BITRIIME L (170 Louvain X EH) o

ARSI AR LS AR o

17.1.6 ZKH NebulaGraph Algorithm
T

1. 52 nebula-algorithm o

$gitclone -bv3.0.0 https://github.com/vesoft-inc/nebula-algorithm.git

2. HENE R nebula-algorithm o

$ cd nebula-algorithm

3 RIFTE

$mvn clean package -Dgpg. skip -Dmaven. javadoc. skip=true -Dmaven. test.skip=true
PRIFSTRRE, TEBR nebula-algorithm/target NAERLISIASIME nebula-algorithm-3.x.x.jar o

Maven 2 6%

17.1.7 fERT5i%
FREEED (%)
lib EEFRIRE T 10 MEAEMEEE, AP TNETHRARNT AR,

1. 7E3XM pom. xml HRZNANAKE

<dependency>
<groupId>com.vesoft</groupId>
<artifactId>nebula-algorithm</artifactId>
<version>3.0.0</version>

</dependency>

2. ENSHUAREE (K PageRank Affl) . BZERREIESR -,

e

HITHEIER DataFrame BUAE—FIREAR, FFIRENR, F=FIRINNE (3F NebulaGraph H1EI Rank) o

val prConfig = new PRConfig(5, 1.0)
val prResult = PageRankAlgo.apply(spark, data, prConfig, false)

MNRAFBITIS ID 2 String K8, A[LIEE PageRank B0, REIFFHITT ID Eifk, 3 String KBRS A Long KA, HERAERPIE Long KB
ID RS AR IAHY String 28,

-679/723 - 2023 Vesoft Inc.


https://github.com/vesoft-inc/nebula-algorithm/tree/master/nebula-algorithm/src/main/scala/com/vesoft/nebula/algorithm/lib
https://repo1.maven.org/maven2/com/vesoft/nebula-algorithm/
https://github.com/vesoft-inc/nebula-algorithm/tree/master/example/src/main/scala/com/vesoft/nebula/algorithm
https://github.com/vesoft-inc/nebula-algorithm/blob/master/example/src/main/scala/com/vesoft/nebula/algorithm/PageRankExample.scala

HERZEIRE

LigEIE T,

{
# Spark 1HXEEE
spark: {
app: {

}

name: LPA
# Spark 2 R #E
partitionNum:100

master: local

}

data: {

# $UBIR, AIE(ER nebula. csv. json.

source: nebula

# HIESERE, EMENTERLRS ANBR, AEEN nebula. csv. json.

sink: nebula
# BERTRENE.
hasWeight: false

}

# NebulaGraph #HXFf &
nebula: {

# #iEIR. NebulaGraph fEAEITHAVEMIERET, nebula.read WATEZA 4o

read: {
#Fi Meta ARSSHY IP it O, ZMBUARSGES () 59, #30: "ipl:portl,ip2:port2".

}

# BIEERE, BEtELREEE] NebulaGraph B, nebula.write BIERE 7 £

# {5 docker-compose 28E, IHABEIAE docker-compose BRETEISMBAYIHRO
# a8 LA docker-compose ps' &&

metaAddress: "192.168*.10:9559"

# NebulaGraph EZ=ia &k

space: basketballplayer

# NebulaGraph Edge type, " labels BY, ZMAOREIEEEH.

labels: ["serve"

#NebulaGraph £ Edge type B ETR, IEBMEEIEAEANINES, EHRH Edge type MR,

weightCols: ["start_year"]

write:{

}

# Graph BRSSP EAHAIIRC, S MMALARSGES () £, #3U: "ipliportl,ip2:port2",
# M docker-compose #E, IHOBEIHE docker-compose BT EISMIEEYIH O

#AIUA " docker-compose ps' &&

graphAddress: "192.168*.11:9669"

# FE Meta RSSHY IP AR, S MMBLARSOES () 2. M “ipliportl,ip2:port2”s

# 15 docker-compose Z8E, IrB/EHES docker-compose BRETEISMEBH IR
# AR docker-compose ps' &&
metaAddress: "192.168*.12:9559"

user:root
pswd:nebula

# ERRE S 2 AR EBTRIRETE R Tag
# NebulaGraph EI==[E1Z#5

space:nb

#NebulaGraph Tag &7, EItBLERSSN% Tag. Tag FHEERMBEEMT:

#PageRank: pagerank
#Louvain: louvain

# ConnectedComponent: cc

# StronglyConnectedComponent: scc

# LabelPropagation: lpa

# ShortestPath: shortestpath

# DegreeStatic: degree. inDegree. outDegree

#KCore: kcore

# TriangleCount: tranglecpunt
# BetweennessCentrality: betweennedss

tag:pagerank

local: {

# HUBR. ENTEIVEIBRA csv XX json XHBY, local.read HIEEE A £

read:{

}

# BURERE, ENTEERERED csv X4k text SXHBY, local.write IEEE 43

filePath: "hdfs://127.0.0.1:9000/edge/work_for.csv"
#UNR CSV XA RK, A [0, _cl,_c2,..,_cn] RTRERL, BRAFER json X, BEEREHBRXBIREE,

# f2A s ID TRk,
srcId:"_co"

# BB ID BRI Rk,
dstId:"_c1"

# INEHIBIFRK
weight: "_c2"

#osv XHEREARK
header: false

# csv XM

delimiter:",

write:{

}

resultPath: /tmp/
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https://github.com/vesoft-inc/nebula-algorithm/blob/v3.0.0/nebula-algorithm/src/main/resources/application.conf

algorithm: {

# RENTHOEDE, AIEER:

# pagerank. louvain. connectedcomponent. labelpropagation. shortestpaths.
# degreestatic. kcore. stronglyconnectedcomponent. trianglecount.
#betweenness. graphtriangleCount,

executeAlgo: pagerank

# PageRank %
pagerank: {

maxIter: 10

resetProb: 0.15

encodeld: false # #NR 2 ID RFFHRAEE, BECENA true,
}

# Louvain 2%
louvain: {
maxIter: 20
internalIter: 10
tol: 0.5
encodeld: false # 3R 2 ID RFFHREE, BECENA true,

17.1.8 #Hi

e

HECE sink: nebula BIBHE, BHREEEZTEERIEINSE NebulaGraph &8¢, XMEEIZIHN TAG FHEMRBRENAE. BESETACHEED

P

2 EREMRES.

S{SPARK_HOME}/bin/spark-submit --master <mode> --class com.vesoft.nebula.algorithm.Main <nebula-algorithm-3.0.0. jar_path>-p <application.conf_path>

il

${SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.algorithm.Main /root/nebula-algorithm/target/nebula-algorithm-3.0-SNAPSHOT. jar -p /root/nebula-algorithm/src/main/

resources/application.conf

17.1.8 #i#

« BB I E—NebulaGraph Algorithm 7+48 (243 36 #)

R/EE#: November 24,2023
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https://www.bilibili.com/video/BV1fB4y1T7XK

18. NebulaGraph Bench

18. NebulaGraph Bench

NebulaGraph Bench @—##F LDBC ##E&xt NebulaGraph #1714 aEMIX M T A,

18.1 &Y=
« £ EIEH SN NebulaGraph o

« 3F NebulaGraph S&8£#1T1HREMIK,

18.2 FHriiA

Release

VEAFERIREAIBES I NebulaGraph Benchs

RIGEH: November 24,2023
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https://github.com/vesoft-inc/nebula-bench/releases/tag/v1.2.0
https://github.com/vesoft-inc/nebula-bench/blob/release-1.2/README_cn.md

19. # L@ FAQ

19. # WAl FAQ

X FIH T A NebulaGraph 3.6.0 YT REIB IR ILIENE, AP B] LAEA SO EE R 528 B SR IDAE B AR R 8]l

MRBBX PEVE T AR, 1EE TRIR) SRR3R 0

19.1 RFARF
19.1.1 Hyft A FARGIR A ZEA TR A—E

NebulaGraph —ETEREFF R, THRESIRIEMTTARRRSBELL, MRAMA—H, BERR &%0 NebulaGraph FlFfA.

e

MRZIASREPEIFHIR

1. AP AI R EInE A L Re HE " B NRIERE.
D. £ Markdown 1B 14, SERkfEm T TUAEERSPEY "Commit changes", X=fii&— GitHub pull request,
3. 5ERk , HEZED2 i reviewer FiZEIENAT &,

19.2 :F 1 SR

g.npatibility

NebulaGraph 3.6.0 5 [i52hk7x (824 NebulaGraph 1.x 1 2.x) BWEUER . BFIRESHIIRARES. EREREIEAMEENRERSR, &%
RS HIBRE, HEERXALSL o BFBSTHAENEE o

19.3 RFHUTIRES

19.3.1 WHATZb B EE R (5 S, -1005: GraphMemoryExceeded: (-2600)

XAMEIRZH Memory Tracker KR, EEMBRINEEREL 7 IERENLHER, X MG ARG RS HIZW AR SH OOM (Out of
Memory) killer &1k, fRRFSIER:

L RENEERER: B, MEEEESTHTIRTHAEFRE. MRAEFEAERIRS, BARMERTEZTFHER,

2. 107 Memory Tracker NERE : WIRAEFFEREH TS, 10ZE Memory Tracker BItBXEZE. X EHE nemory_tracker_untracked_reserved_memory_mb (GRAZER
ERBITMEENTFEE, BN MB) , memory_tracker_Limit_ratio (PR7EPRHILLH) , LUKz memory_purge_enabled (BREBENEEIE) o *F Memory Tracker
HERE, 8h o

3.MAEE: RIESEER, BREXERSE. fW, MRATBAFRGIIME, ATLUEE nenory_tracker_Linit_ratio BI{E,

19.3.2 AT 4bHEES IR (E S, SemanticError: Missing yield clause

M NebulaGraph 3.0.0 74, ZiEEA) LOOKUP . G0 . FETCH @47 VIELD FAIISERIHER. FIHEESL o

19.3.3 2 AbEEE IR {5 B Host not enough!

M 3.0.0 hrZAFFIE, FEECE XXMM Storage TRITAEIZIES, BEXHHNIERUER Storage T sUEMZE Meta IRS . @4 AD HOSTS
BE, THIEFEETS Storage T, #EESN o
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https://discuss.nebula-graph.com.cn/
https://github.com/vesoft-inc/nebula/issues
https://github.com/vesoft-inc/nebula/issues/new

19.3.4 wif kb #5245 B To get the property of the vertex in 'v.age', should use the format 'var.tag.prop'

19.3.4 {faT b PREE1RAZ S To get the property of the vertex in 'v.age', should use the format 'var.tag.prop'

M 3.0.0 ARAFFIE, pattern ZIFFBTLER S Tag, FALUREIBER, FEEIMEE Tag B BIM RETURN L8B4 . Bt B0 RETURN T84 . Tagh . Bl
% o

19.3.5 G A EEES IR 5 S Storage Error E_RPC_FAILURE
IRFBREEEE /9 Graph BRSS M Storage FREZIER T T ZHVEHE, T3 Storage BRSZHER, BEIRXUATHRAR:

: 7 nebula-graphd. conf SXHFHREER --storage_client_timeout_ms SERHVE, LGN Storage client BYIEIZEATETE], ZENRMAZR
(ms) o {30, IRE --storage_client_timeout_ms=60000 o FMNZR nebula-graphd.conf SXFHREZEIZSE, BEFohLM, . BELRBEXHIFLAR
N --local_config=true BERBIRS.

- REEEES: ROSESRINES, TICREH LT REITIRESERNIE; A GO BaE MATCH B8 (RiEBMRL, BEXMNK) -
+ ¥Z Storaged @B &% OOM, ( dmesg |grep nebula)o

- 79 Storage ARS5 2RI RETELFAY SSD HENTF.

- JidiER.

19.3.6 [T b FREEIRAZ S The leader has changed. Try again later

BRI, BEEESR 1-N X (N==partition #i&) . REN meta client B leader EEZFE 1-2 MOBEE Bl SR A SRE BH.
WERE R NebulaGraph B, HINiZiREE, AIUEREMGER df -n EERETE, RELMEETEREEH.

19.3.7 4#i¥ Exchange ~ Connectors ~ Algorithm B 7572 R4 SNAPSHOT £
MWK YRIFASFET Could not find artifact com.vesoft:client:jar:xxx-SNAPSHOT o

[FER: A maven KBERERT T& SNAPSHOT B9 EE, maven FERIAR central BERTFEMIENN & BRES, MABHLZhRE (SNAPSHOT) .
RS Z: 1£ maven BY setting. xmISZHERY profi les YEFRISAAIE NN FECE |

<profile>
<activation>
<activeByDefault>true</activeByDefault>
</activation>
<repositories>
<repository>
<id>snapshots</id>
<ur l>https://oss.sonatype.org/content/repositories/snapshots/</url>
<snapshots>
<enabled>true</enabled>
</snapshots>
</repository>
</repositories>
</profile>

19.3.8 ffaT b FREE 145 S, [ERROR (-1004)]: SyntaxError: syntax error near ?

KEDERT, TIFIBEGEES VIELD T RETRN , B EERIEAEREEE,

19.3.9 Wf b BEEEVR1Z B can’t solve the start vids from the sentence
TS| EFEE ML VID FHEEIER. XLEFRERRBR VID, EBTAFIEE, Fn:

> GO FROM ${vids} ...
> MATCH (src) WHERE id(src) == ${vids}
# FFOAELEHR VID @i EhvEISE

FEBI—NEMERIFSE, .
# CREATE TAG INDEX IF NOT EXISTS i_player ON player(name(20));

# REBUILD TAG INDEX i_player

> LOOKUP ON player WHERE player.name == "abc" | ... YIELD ..
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19.3.10 wifa b EEEE15(5 E Wrong vertex id type: 1001

> MATCH (src) WHERE src.name == "abc" ...
# BRI name H9FRF|, KISH VID

BN, M XE—NRE can’t solve the start vids from the sentence o

19.3.10 WA A FREE IR (E S Wrong vertex id type: 1001

OBEHRNAY VID KB 2R create space IRERY INT64 BY FIXED_STRING(N) o i¥IFIBEEM o

19.3.11 G 4bEEESIR(E S The VID must be a 64-bit integer or a string fitting space vertex id length Limit.

RERAK VID BEBIREKE. #EESR 0

19.3.12 WA b FREEIR(E S edge conflict BY vertex conflict

Storage ARZEZM LA EIA L RREIENTE BEME—RSAMIERE, AJEERENLHEIR. BHEER.

19.3.13 4 4b 3R EE R fE B, RPC failure in MetaClient: Connection refused
IRIEFEEREE N metad RERSHE, HE metad M graphd BREZFATENIBEMERE, BEIRUTRRSZE:
£ metad FRTEARSZEZEER T metad fRSIRE, WMRRSKRERE, ATUEHBN metad fRSS.

« EIREARSS2E T EM telnet meta-ip:port EEMBZRS.
- WEREXHINIRORE, RGOS 5EENERNAR, SREEXGTPIEOREEREE.

19.3.14 W{AALFE nebula-graph.INFO FEEIRH A  StorageClientBase.inl:214] Request to "X.x.x.x":9779 fai led:
N6apache6thriftItransport19TTransportExceptionE: Timed Out

RERE R BER T IIHUBR LR A, storaged LMBHERY, BN TR E:

© SRR, FE , NEBEADERE,

- 110 Graph BR$Z 5 Storage BRSS9 RPC EIZBAIET|E], 7E nebula-graphd.conf SXHFEEIEER --storage_client_timeout_ms BEME. ZEMNRMAZR

(ms) , ZRIAEF 60000 ZFb,

19.3.15 WA AL PR nebula-storaged . INFO HH4E1R H & MetaClient.cpp:65] Heartbeat failed, status:Wrong cluster! BYFE

nebula-metad.INFO 75 £61% H 75 HBProcessor.cpp:54] Reject wrong cluster host "x.x.x.x":9771!

REHNRERERGERAFEHRT metad B ip EWROES, HE storage ZHIMNIT EMERE, BSHUTRRASE:

FAF %] storage EPBHIWIEBRFAENREB R (FRINLEBRA Jusr/local/nebula) TEHRF cluster.id XHMIBR, FAIFERE storaged ARSS.

19.3.16 G A EEFR £5 (= B Storage Error: More than one request trying to add/update/delete one edge/vertex at he same time.

ERIRHERTHRIIRA R AR N — M REE RO THRIRE MHIMIIREEERNITIRFESR S,

19.4 X T#&IT 588
19.4.1:RENEEH  time spent HYE XEATA?
$E e sHow SPACES IR[EIRYE BEARA:

nebula> SHOW SPACES;

"basketballplayer" |
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19.4.2 Fft ATEIEH %3 NebulaGraph /5, nebula-storagedi#ff2im 15 — B G RLLE?

Got 1 rows (time spent 1235/1934 us)

© BT 1235 RRBIBEASPI TGS RENNE, BERSIENTPHRKEI—1E, ARMFEEIRS SFREEIEHRIT R ERT
EOENETS

© BIANERT 194 RIMEFIRAEEMERNIE, BINEFIRREER. BRER, ARERE LETERAEENNIE,

19.4.2 T A FEIEH % H: NebulaGraph J5, nebula-storaged FFFERNE 5 — B H/RELE?

nebula-storaged FHFZRVIH S ML BIANFIRSEE A nebula-storaged TEBTNRIERN R ZEF nebula-metad RN F Storage BRSS, il Storage RS UKE!
Ready S G4 RIEXNBEIARS. M 3.0.0 ixZAFF34, Meta RS TEBEIFIRE EECE X 4R Storage fRSS, BLBENXMHHIIERNEHR Storage
BRSSEME Meta RS, B AZfER AD HOSTS B R[5, 7 BEfE Meta BRSSIERIRT Storage fi%S. BEZER, 2R

19.4.3 Ftt /4 NebulaGraph B [ 45 R8T 2 AVA B iR T 7

X7 NebulaGraph Console 2.6.0 iR ASBIE&MERLHT, & NebulaGraph RIZHTE, FHMREHIERSHNRNE,

19.4.4 X T&HL
B4 (Dangling edge) RI5— MR NEL REMIBEFR T,

NebulaGraph 3.6.0 BWEUEREH, BFRITATFETREE “BEA” ; %HF openCypher 189 MERGE iE4], WFREUNRIETE2KBNEE
EO -i’¥JI_ILJ

) ) ) °

19.4.5 AT LL7E CREATE SPACE & E replica_factor HBEL (Flami%EH 2) 15?
FEXIHIRE,

Storage RS EFA Raft Y (ZEFRR) , ARIETAM, EREMPENRIEEHREREERE—F,
WHSRMEH 1BY, replica factor RAEIREN 1.

LV E R IEET, 90K replica_factor=2 , HEA—NEIEXKIEN, MESREALEERLIIE; R replica_factor=4 , FEEF—MEIZST LUH I
FZE, XH] replica_factor=3 @—#1¥, LUESSHE, FRLA replica_factor I&E AZERENF],

BIEEFHIERIEE replica_factor=3 , MHIFEFIEE replica_factor=1 , NEFRBEE,

19.4.6 273 FFF LB E TR E I
.

HEEEW o

19.4.7 £ H 60 F1 MATCH HUATAHIFIE LAY E W), EIRZER AT AR
[RERTRER UL
- 60 BRI T B,
* RETURN EpLRIEEHF o
- fib& T Storage BRSSH max_edge_returned_per_vertex & X BIHEHZE &L KPR S,
- BENKERRE, SHEWERATESTE.
© GO IBAIRANE valk £E, BHNSAMBAUES,
* NATCHIEAFEZA openCypher, RRAKZE trail K8, BHNRERAIUEESE, BFRAUEES,

EEREFRSHEWERT BT HIEMBRN T,
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19.4.8 WALt & Tag H£0 1A, B4 Edge type HZ /5507

Mem AFFATIEEE 5 BN s, METEES C (A->B->C->D->E->C) , &6 B=E, 0 BEASEIHEIS D (A->B->C->D->E->C->D) , EFA c->D
AIUEEEN, M WIHIBEEBAS, BRABRIUES,

FRrLAfSERE 6o A MATCH SATHERIE X IVE I, BIRex Il naTcH IBAIMNEIBLRLL 0 B,
X FERRRNEMIAAE, BB LS5,

19.4.8 tifa it &R Tag BZ /15, ©1> Edge type A £ /05507

BB show-statse

19.4.9 W{AREVEF Tag HIFTE /., B EFh Edge type RIFTHIN?

LEIHERRS

> CREATE TAG INDEX IF NOT EXISTS i_player ON player();
> REBUILD TAG INDEX i_player;

2. f85F8 LOOKUP BY, MATCH iB6], f5I%0:

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

BLIFEESI INDEX, LOOKUP F1 MATCH,

19.4.10 BEABER HSCFAFMPRAST,  LLAnE %S (A ~ Tag ~ Edge type ~ E1E ~ RIIHIAHR?

g8, FEEREFRE T,

19.4.11 FREFEE S E (BEEAE) 2
—ANEE CHET RIEMIZABEN 07 BEK. NE, SIEEMZaN0EN.

nebula > MATCH (s)-[e]->() WHERE id(s) == "given" RETURN count(e); #HE
nebula > MATCH (s)<-[e]-() WHERE id(s) == "given" RETURN count(e); #AE

HRREWNHEMNERNHTHHFRLIE (GINRSIHEES) , XR—IRIZHRIE. BRI HBIEL T, FAEEL%E00M,

19.4.12 A NATGEIREC TR S0 Hh BRI E?
REEEDS

ATLUER NebulaGraph Algorithms

-687/723 - 2023 Vesoft Inc.


https://docs-cdn.nebula-graph.com.cn/figures/path1.png
https://docs-cdn.nebula-graph.com.cn/figures/path1.png
https://en.wikipedia.org/wiki/Path_(graph_theory)#Walk,_trail,_path

19.5 &FiE4E
19.5.1 &7 H A0t K e [Eli H 752

NebulaGraph BYiE{TEHEERIATE /usr/local/nebula/logs/ T, IE® INFO KBIBHEXH/T nebula-graphd.INFO, nebula-storaged.INFO, nebula-metad.INFO ,
IREMEEIRBKANGLE/T WARNING FI .ERROR o

NebulaGraph f&F/ FTENEE. glog &8 AEEIUKMTHEE, AFEILL:
s E=MERSHIECE XXHRFHRMSER tinestamp_in_ Logfile name=true (BESXERIBTEIEL) 0 max_log_size=500 (BEA/NRE], 241 MB) , REfE

FA crontab & EFEHAESEWAEXH. #FIFESN °
. {EF SCI o £ logrotate B2 AERIHIECXER NebulaGraph BRSHVERE, & timestamp_in_logfile_name BEXBVIENAL false o

19.5.2 41 #&%& NebulaGraph ffi 7
BRS5IE1THY: nebula-console FIHNITARS SHOW HOSTS META , i¥M
RSB HRIEITH . ERERFEN bin BRA, 1T ./<binary_name> --version i5<, AJLAZEFE] version 1 GitHub _EAY commit ID, 530

$ . /nebula-graphd --version

+ Docker Compose Zf&

# & Docker Compose ZBER NebulaGraph heds, AXMGERELM, REBLHNDSENE, OGO T:

docker exec -it nebula-docker-compose_graphd_1 bash
cdbin/
./nebula-graphd --version

- RPM/DEB %2
4T rpm -qa |grep nebula BNE] EFEARES,

19.5.3 1524 Host &#J5, IAAY Host —H.E7R OFFLINE /EZH?

OFFLINE JRZSHY Host 3§75 —X /5 BahffibRo

19.5.4 (i &% dmp CHE?

dmp XHERBEIRIRE XM, MR THIZERHNES, TTUARERABRTHN gdb TAEE, Coredump XHEBRINMREERNZHFINHYFIERT
(ZRAIAF9 Jusr/local/nebula BR) , £ NebulaGraph RS3 crash BY, RARBEHEM.

1. =& Core XH#IERF, pid —RAKE,
$ file core.<pid>

2. 15 gdb @i
$ gdb <process.name> core.<pid>

3. EEXHRE,

$(gdb) bt
fign:

$ file core.1316027
core.1316027: ELF 64-bit LSB core file, x86-64, version 1 (SYSV), SVR4-style, from'/home/workspace/fork/nebula-debug/bin/nebula-metad --flagfile /home/k', real uid: 1008, effectiveuid: 1008, real
gid: 1008, effective gid: 1008, execfn: '/home/workspace/fork/nebula-debug/bin/nebula-metad', platform: 'x86_64"

$ gdb /home/workspace/fork/nebula-debug/bin/nebula-metad core.1316027

$(gdb) bt
#0 0x00007fode58fecf5 in __memcpy_ssse3_back () from /lib64/libc.so.6

19.5 KTz
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https://github.com/google/glog
https://github.com/google/glog/issues/423
https://github.com/logrotate/logrotate
https://discuss.nebula-graph.com.cn/t/topic/7803

19.5.5 afii@it systemctl & &ML HEEE) NebulaGraph 552

#1 0x0000000000eb2299 in void std::__cxx11::basic_string<char, std::char_traits<char>, std::allocator<char>>::_M_construct<char*>(char*, char*, std::forward_iterator_tag) ()
#2 0x0000000000ef71a7 in nebula:meta::cpp2::QueryDesc::QueryDesc(nebula::meta::cpp2::QueryDesc const&) ()

MRAFRER dmp ITENHEMEXESR, FTLUSITENHERNAR, HLRMERFRA. BHRE. CoreXr=ERIEHNHEIRBSM A RESEEHIRM
1RIENGTE E3RE,

19.5.5 WnfiEst systemctl % EFHHLEBI/E5) NebulaGraph AR5

1. 14T systemctl enable [BEI metad. graphd 1 storaged ARSS.

[root]# systemctl enable nebula-metad.service

Created symlink from /etc/systemd/system/multi-user.target.wants/nebula-metad.service to /usr/lib/systemd/system/nebula-metad.service
[root]# systemctl enable nebula-graphd.service

Created symlink from /etc/systemd/system/multi-user.target.wants/nebula-graphd.service to /usr/lib/systemd/system/nebula-graphd.service
[root]# systemctl enable nebula-storaged.service

Created symlink from /etc/systemd/system/multi-user.target.wants/nebula-storaged.service to /usr/Llib/systemd/system/nebula-storaged.service.

2. i E metad. graphd A0 storaged B9 service X1, 1&ERSS B shiik,
&Tjtion

EhtEserviceXFATFEFE LI T /LS - PIDFile. ExecStart. ExecReload. ExecStop SHMBRREESIRSZB[ZLEM—3, - RestartSec NEBRIERF
HIBTH (7)), AIRIBLPRIERIES. - (F%E) StartLimitinterval ATMRRER, BIAR 10 WAMNRERED 5 XNABER, 8EH 0 RRARXE
BE. - (Ai%) LimitNOFILE RRRSRAHITHER, BRIAF1024, BIiRIBLPRERES.

BCE metad ARSSHEY service X f4:

$ vi Jusr/Llib/systemd/system/nebula-metad.service

[Unit]
Description=Nebula Graph Metad Service
After=network.target

[Service ]

Type=forking

Restart=always

RestartSec=15s

PIDFile=/usr/local/nebula/pids/nebula-metad.pid
ExecStart=/usr/local/nebula/scripts/nebula.service start metad
ExecReload=/usr/local/nebula/scripts/nebula.service restart metad
ExecStop=/usr/local/nebula/scripts/nebula.service stop metad
PrivateTmp=true

StartLimitInterval=0

LimitNOFILE=1024

[Install]
WantedBy=multi-user.target

B & graphd BRSSHY service Xf4:

$ vi /usr/lib/systemd/system/nebula-graphd.service
[Unit]

Description=Nebula Graph Graphd Service
After=network.target

[Service]

Type=forking

Restart=always

RestartSec=15s

PIDFile=/usr/local/nebula/pids/nebula-graphd.pid
ExecStart=/usr/local/nebula/scripts/nebula.service start graphd
ExecReload=/usr/local/nebula/scripts/nebula.service restart graphd
ExecStop=/usr/local/nebula/scripts/nebula.service stop graphd
PrivateTmp=true

StartLimitInterval=0

LimitNOFILE=1024

[Install]
WantedBy=multi-user.target

EZE storaged ARZSHY service Xf¥:

$ vi Jusr/Llib/systemd/system/nebula-storaged.service
[Unit]

Description=Nebula Graph Storaged Service
After=network.target
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19.6 XK TiEHE

[Service]

Type=forking

Restart=always

RestartSec=15s

PIDFile=/usr/local/nebula/pids/nebula-storaged.pid
ExecStart=/usr/local/nebula/scripts/nebula.service start storaged
ExecReload=/usr/local/nebula/scripts/nebula.service restart storaged
ExecStop=/usr/local/nebula/scripts/nebula.service stop storaged
PrivateTmp=true

StartLimitInterval=0

LimitNOFILE=1024

[Install]
WantedBy=multi-user.target

3. reload ECE X {5

[root]# sudo systemctl daemon-reload

4. EBARSS.

$ systemctl restart nebula-metad.service
$ systemctl restart nebula-graphd.service
§ systemctl restart nebula-storaged.service

19.6 =&
19.6.1 B % FH o BT B s 19

mREH R PImEAIRE, RERASERABI T RO
ARss KA %O
Meta 9559, 9560, 19559
Graph 9669, 19669
Storage 9777 ~ 9780, 19779

MRENIEEEX A PIIRIRO, EHRHSEFRMERROHEN MERFREN T
BZmOES, 2 o

19.6.2 i 2 75 E T ALY

FFRILAERINT telnet S IZIH IR

telnet <ip><port>

e

WMRFTEGER telnet 8%, BANBEINPEEREHBET telneto

il

// WORIFO BT :

$ telnet 192.168.1.10 9669
Trying192.168.1.10...
Connected t0 192.168.1.10.
Escape character is'7]'.

// SNSREEORFF ¢

$ telnet 192.168.1.10 9777

Trying 192.168.1.10...

telnet: connect to address 192.168.1.10: Connection refused
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19.6.3 &iG%iE A% Imax sessions per ip per userfii%{E RIS E 4 7%

19.6.3 &% &L F max_sessions_per_ip_per_user FIFZ{E L FRAS/E 4 70?2
LRIEWEAET LR, B8 max_sessions_per_ip_per_user PTI&{E, 1Ei%HE NebulaGraph BB R, SEIMLATIRES:

Fail to create a new session from connection pool, fail to authenticate, error: Create Session failed: Too many sessions created from 127.0.0.1 by user root. the threshold is 2. You can
change it by modifying 'max_sessions_per_ip_per_user' in nebula-graphd.conf

BAA LGB LT =5 AR

1. HAAT KILL SESSION 8<%, KHIFFER Session, FHESN o
2.7 nebula_graphd. conf 4K max_sessions_per_ip_per_user FY{E, HEANATLAGIEMNRIERE, ES Graph IREFEEE M.
3.1F nebula_graphd.conf FUE/IN session_idle_timeout_secs SEHVE, BRTHIEMEETETE, EF Graph lRSBEREEEN.

A

19.7 £ FH%5 - 4

ﬁrning

SR BABEREREH XA L. LU T4 K SUBMIT JOB BALANCE DATA REMOVE F0 SUBMIT JOB BALANCE DATA RUIR{E7EFEX AR 9 Seia I TheE, ThREkRTR
Eo WMFFER, BEMITFHIESD, HEE H3% enable_experimental_feature #{l enable_data_balance ¥JI& & /T true o

19.7.1 Gnfa g nel s/ Meta ~ Graph ~ Storage 17 S HEE

* NebulaGraph 3.6.0 RiZiftiztan < LIKIMBEY 48, EASEUTSELNFEY HE:

+ Meta B9 BMAES: Meta FZIFET B

e

B aILER 1% Meta RS, BRFEZBTTE Graph BRSH Storage BRSHVECE XY Meta i& &,

+ Graph B48A: 3% Graph B IP M client B9XE3H#8BR, XiF1iZ Graph #ig,
+ Graph B9 & 7E¥i#188 L) Graph Z#EIXHMEEX Y, EREXHHENSIEMEEEITHN Meta #tilik, B5h Graph #12.

« Storage B4R 11T SUBNIT JOB BALANCE DATA REMOVE <ip:port> F[ DROP HOSTS <ip:port> . SEhjm%H] Storage #HiZ,

&;ﬁtion

- BITIZA TSR Storage TR FEUERT, TEMMREM Storage TRHEBEBLUHRBISENEIZRE. 0, MRIKETEIEEN 3, BATEH
TiZe <R, HREMREM Storage TRHEEATET 3.

- WRFFIZH Storage TRAESTETENDH, FENHNES T E=EARIT RS S UTHEZ Storage TRPHIFED Ao

- Storage B¥ & : 1EMWI2s LS Storage ZHEISVHMECES Y, ERENXHFHERTILIMNEEEITIY Meta #itik, FA/EEAM Storage El Meta 3
/B5f Storage #12, FIFEEN o
Storage H 8B 2 fa, 1RABTEENIT SUBMIT J0B BALANCE DATA & HRIEIZIEIM S A 3953 ECEIFRA Storage 3 s ARANIHAIT SUBMIT JOB BALANCE LEADER B
LR THFABEZ B leader, ETHTHI, HREEE—IEZE,
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https://github.com/vesoft-inc/nebula/blob/master/scripts/meta-transfer-tools.sh

19.7.2 fQIfA7E Storage 7 s H Y sk el i ik

19.7.2 40 #E Storage 7 4. HF I 0 v 7

B#i, Storage RZIFohSIRBIFIEE, AILUBEE U TS BESHIVERLR Storage TGS R (RZETEA Storage T s BIEEHEMN
SR HER)

1. $A47 SUBMIT JOB BALANCE DATA REMOVE <ip:port> J&{FIE NS R/ AT Storage T TR Eh Storage T/,

&Tjtion

« ITIZA S EBIERE Storage WRPHD FEIER, FEMREM Storage TRHABEBIUHTIRENEIARE. fIM, MRIKETEIFEN 3, WBATERITZ
mYHl, REMRREM Storage TRHEMEBATET 3.

© WRFFIBH Storage TRABZTMEZENDF, FENHNESTEZEARITIZN S UESX Storage TRPHIFES Ho

2. $14T DROP HOSTS <ip:port> FEPRFIE NN TR/ VLA EY Storage T,
3. 7EFf A Storage T BB X --data_path BB HIE SR/ D HERIRER, #1588 M o
4. H14T ADD HOSTS <ip:port> EHRTAINFHE MR/ AR Storage T3 =,

5. 1RIEFE T SUBNIT JOB BALANCE DATA 3§ HBIEIZ [BIMS F 195 EREIFRE Storage T5 s FAIHAT SUBMIT JOB BALANCE LEADER Bp<39# 93 #RERAEI= 8l
leader, T{TE<HI, FEXEFE—IEEIEL

RIEE#: November 24,2023
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20. Fff3%

20. Fff >

20.1 FH i

20.1.1 NebulaGraph 5 it

v3.6.0

- Thig

- RS RS TIEE.
HREBEABTINT:
- RAERNEXZES|ThEERAR Elasticsearch B9 Term-level queries 284 Full text queries Ao

- TEGERTFREEEMN. EN. RMLESESN (EEERETN) , FEMTHENSE (KW Elasticsearch BSfANDER) , &
WERBETNER. BEZEEEEN o

- H5R
« XHEFER Wi FAKRER VID EMRS IIERT S,
- kEE

- Z#HITESH RocksDB SEHILUINTR Storage AREB IS EhiRE.
« {fifk RocksDB IS H1T DeleteRange 1R1E/GHIRISHE R MERE,
- {fift appendLog £iXiZ1ELLE R follower EVEF NS MEE,
« LI waTCH B OB RFEN B ERTHI AR,

- BRIEEE

- DQL

- BERNAKETINSH Graph BRE AR REIAI,

- BEIT Find ALL Path IBA) S Graph ARS BRIV,

- BEED T HRBIEERKE T RWEIRHIERT,

+ BETE WTH IBAFRRMBERETESSH all() RE MERLRBAIER,
- B8 mTcH IBAPIBE R EE N B IR R EILEREIRNIE-,
- BEBEIEERMIFRIASE Graph BRSS BRIRHIAIRL,

« 85 wATCH B AP IER 2 BB IR [B145 R iR/ AR M AV,

- Hfth

- 188 Meta $UER—HMIA-A,

+ {88 RocksDB § NIZEFE leader LTI B RH,

- EEFHEMNAITHEEEIRIPI,

- BEIRBERMIEREMIITESH Web ARS HR RV,

- BEFIHKIFRTENS 2 B &R,

REE#: November 24,2023
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https://github.com/vesoft-inc/nebula/pull/5567
https://github.com/vesoft-inc/nebula/pull/5575
https://github.com/vesoft-inc/nebula/pull/5577
https://github.com/vesoft-inc/nebula/pull/5580
https://github.com/vesoft-inc/nebula/pull/5584
https://github.com/vesoft-inc/nebula/pull/5587
https://www.elastic.co/guide/en/elasticsearch/reference/current/full-text-queries.html
https://github.com/vesoft-inc/nebula/pull/5486
https://github.com/vesoft-inc/nebula/pull/5553
https://github.com/vesoft-inc/nebula/pull/5521
https://github.com/vesoft-inc/nebula/pull/5525
https://github.com/vesoft-inc/nebula/pull/5571
https://github.com/vesoft-inc/nebula/pull/5634
https://github.com/vesoft-inc/nebula/pull/5619
https://github.com/vesoft-inc/nebula/pull/5621
https://github.com/vesoft-inc/nebula/pull/5640
https://github.com/vesoft-inc/nebula/pull/5447
https://github.com/vesoft-inc/nebula/pull/5622
https://github.com/vesoft-inc/nebula/pull/5631
https://github.com/vesoft-inc/nebula/pull/5636
https://github.com/vesoft-inc/nebula/pull/5645
https://github.com/vesoft-inc/nebula/pull/5646
https://github.com/vesoft-inc/nebula/pull/5517
https://github.com/vesoft-inc/nebula/pull/5534
https://github.com/vesoft-inc/nebula/pull/5547
https://github.com/vesoft-inc/nebula/pull/5566
https://github.com/vesoft-inc/nebula/pull/5618

20.1.2 NebulaGraph Studio ##iiiHH

20.1.2 NebulaGraph Studio 5 i HH
v3.8.0

- IR

B MySQL BURE (R ERERE.

- 158

+ ZHRIBEENX WebSocket IS 2K,

- BAM

- ZRESANESTIRIRIEE T BB MIFEES.

- HTFHIBRERENTE, SEEMRE AR 08 Autodigrate IRE A true , RAS BTN EBHEEIBHITHHRISEE.
MNRZESFRIEMNER, 1BFEMEHOXLER: task_infos . task_effects . sketches. schema_snapshots. favorites. files. datasources o
NN

ALTER TABLE "task_infos® ADD COLUMN “b_id"* CHAR(32) NOT NULL DEFAULT ";
UPDATE TABLE "task_infos® SET “b_id" ="id";

CREATE UNIQUE INDEX "idx_task_infos_id"~ ON "task_infos" (*b_id");

ALTER TABLE "task_effects® ADD COLUMN “b_id* CHAR(32) NOT NULL DEFAULT ';

UPDATE TABLE "task_effects’ SET “b_id" ="id";
CREATE UNIQUE INDEX "idx_task_effects_id" ON "task_effects" (*b_id");

v3.7.0

- 158

« ZFES N SFTP. Amazon S3 MBS 4.

- SATEXHEEESSASH, WAL SHRHE.
- RREBES.

¢ XFESREFANER.

- 25 ARM 2274,

RIEE#H: November 24,2023
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20.1.3 NebulaGraph Dashboard #&[X i 5 i

20.1.3 NebulaGraph Dashboard 7 [X it 5 35 BH
HIXhR v3.4.0

- INRE
- RE Bz, ZiE—$EEIE Dashboard fRSSFNEHE Dashboard higs,
« XHEBEE Meta REMEE,

- it

- EEERLEN, &k o

- HERHVER S DU B R ST R AT B R,

© LAL nun_queries FIITIEATHAIITE AN, ABEANFREEET.

REE#: November 24,2023
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20.2 ST AW

20.2 £ T EMN
e N N
/kf;—-;_f YWa ) NebulaGraph Algorith NebulaGraph Connector gen bulsSEel NebulaGraph
Importer ||Exchange
NebulaGraph Explorer sﬁa‘r > DGE

Cloud Service

aph Analytics @@.Mys}l}
\ (& /Aw ) K DAG Controller éFlink % kafka @ 30@ §f_

Backup & Restore
NGTP (Chaos & Benchmark)

7 N N

7 . . | Java CH+ Python ][ NebulaGraph I

[} Studio 1 Console

& 5 e | GO HITE __ " Clients&API

o || g | 1soGaL |

.
_§ § E é-g_ openCypher -
G O 5 w g )
._; 5 2 3 g Dashboard Meta g Elasticsearch
3

is &3 NebulaGraph Storage S M (@ Enterprise
b’ =, \_ ) NebulaGraph Core NebulaGraph \—r/ ——

(@) NebquGraph Q) github.com/vesoft-inc/nebula

20.2.1 NebulaGraph Studio

NebulaGraph Studio ({&#F Studio) B—FREILUET Web I5RNESURERTMMCTA, £ NebulaGraph £/, RIHIGE. BUESA. K5 nGQL
i), BREE—IRRS. #EESIT 4 E NebulaGraph Studio,

e

Studio hRA & #TRIRILF NebulaGraph Rt%, H&BAXASRAZGENN, AEREWNMXRIML TR,

NebulaGraph AR7s Studio kizs

v3.6.0 v3.8.0

20.2.2 NebulaGraph Dashboard (#L[X fij)

NebulaGraph Dashboard (f&i#k Dashboard) B— BT ¥iENebulaGraphsEB SRS RSN TML TR, FBEBWH 242 NebulaGraph
Dashboard,

NebulaGraphhfizs Dashboard ¥t Xiz4s

v3.6.0 v3.4.0

20.2.3 NebulaGraph Exchange

NebulaGraph Exchange (f&i#F Exchange) =—# Apache Spark™ 2/, AFESHNINRPIEERPRIIEN 2T 5 NebulaGraph #, 8B
ZHAREBXOMNEENRREBIRNES. #IEES N4 2E NebulaGraph Exchanges

NebulaGraph ks Exchange itz

v3.6.0 v3.6.0
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https://docs-cdn.nebula-graph.com.cn/figures/architecture_map_2022-08-08_17-37-15.png
https://docs-cdn.nebula-graph.com.cn/figures/architecture_map_2022-08-08_17-37-15.png

20.2.4 NebulaGraph Operator

20.2.4 NebulaGraph Operator

NebulaGraph Operator (f&#F Operator) EFF7E Kubernetes 4t - Bahb EBIEHE NebulaGraph 8T R, &IETF Kubernetes i &4
#l, NebulaGraph B EIZ£MHAVEIRLEENE Kubernetes 2454, ik NebulaGraph BRABEMN=REEESIEE. #HESE

o

NebulaGraph kizZs Operator ks

v3.6.0 v1.7.3

20.2.5 NebulaGraph Importer

NebulaGraph Importer ({&#R Importer) 2—% NebulaGraph B9 CSV XS AT E, Importer ATLURENAME) CSV X, RESNHKIEE
NebulaGraph A, #iHESL o

NebulaGraph hzs Importer iRz

v3.6.0 v4.1.0

20.2.6 NebulaGraph Spark Connector

NebulaGraph Spark Connector 2— Spark &E#£2%, RH#Eid Spark #RER LIRS NebulaGraph #3ERIEESI. NebulaGraph Spark Connector F

Reader # Writer BERSI4ARL. #EIEEN o
NebulaGraph kizs Spark Connector hfitZs
v3.6.0 v3.6.0

20.2.7 NebulaGraph Flink Connector

NebulaGraph Flink Connector @— &8} Flink AP & 1518) NebulaGraph BUEHESS, Z#FM NebulaGraph HISEREGE, SEBEHMIMNISIRRIR

EXEYEIES N\ NebulaGraph . #1EES N o
NebulaGraph kzs Flink Connector hfitzs
v3.6.0 v3.5.0

20.2.8 NebulaGraph Algorithm

NebulaGraph Algorithm (f&i#F Algorithm) 2—=EF B Spark N FTER, Bid1E3 Spark ESMWE X FERTENE AT A
NebulaGraph #UBEFREIBHRITENTE, W LUBERwER VA lib ETREES X DataFrame HITEITE, #IEESR

o

NebulaGraph hzs Algorithm hfgZs

v3.6.0 v3.0.0

20.2.9 NebulaGraph Console

NebulaGraph Console & NebulaGraph R4 CLI EF iR, SMAFERIESR o
NebulaGraph ks Console g7
v3.6.0 v3.5.0
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https://spark.apache.org/graphx/

20.2.10 NebulaGraph Docker Compose

20.2.10 NebulaGraph Docker Compose

Docker Compose BJ LU REERE NebulaGraph $£8f, {fEAIERIESN o
NebulaGraph hxzs Docker Compose fRs
v3.6.0 v3.6.0

20.2.11 Backup & Restore

(B#F BR) B—Rep<fTHRE (CL) IR, "JUEEBIE} NebulaGraph WEITEIHUE, si&E B & D XHIRE IR,

NebulaGraph hxzs BR hRr7s

v3.6.0 v3.5.0

20.2.12 NebulaGraph Bench

FF i NebulaGraph BIELEaESIE, (£ LDBC v0.3.3 BItRERIES,

NebulaGraph kizZs Bench higds

v3.6.0 v1.2.0

20.2.13 API ~ SDK

;pv.npatibility

WS NIZhRAAERE) X. V. * BIEHThRZS,

NebulaGraph hzs ES (commitid)
v3.6.0
v3.6.0
v3.6.0
v3.6.0

v3.6.0

20.2.14 K&

+ Object Graph Mapping Library (OGM, or ORM)
+ Wi

RIGEH: November 24,2023
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https://github.com/vesoft-inc/nebula-bench/releases/tag/v1.2.0
https://github.com/vesoft-inc/nebula-cpp/releases/tag/v3.4.0
https://github.com/vesoft-inc/nebula-go/releases/tag/v3.6.1
https://github.com/vesoft-inc/nebula-python/releases/tag/v3.4.0
https://github.com/vesoft-inc/nebula-java/releases/tag/v3.6.1
https://github.com/vesoft-inc/nebula-http-gateway/releases/tag/v3.4.0
https://github.com/vesoft-inc/nebula-rust
https://github.com/vesoft-inc/nebula-node

il

20.3 7=

hi¥i ] 42

b
ﬁﬁ?

20.3 7= i H 248

AR 2 NebulaGraph RizKk AL T EFRNSAROES:
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)
dio

10

11

12

13

P& a/BRsS

NebulaGraph

NebulaGraph

NebulaGraph

NebulaGraph

NebulaGraph

NebulaGraph

NebulaGraph

NebulaGraph

NebulaGraph

NebulaGraph

NebulaGraph

NebulaGraph

NebulaGraph

TCP

TCP

TCP

TCP

TCP

TCP

TCP

TCP

TCP

TCP

TCP

ENIN ]|

9669

19669

19670

9559, 9560

19559

19560

9779, 9778,
9780

19779

19780

8888

9789. 9788.
9790

9200

9569, 9568.
9570
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20.3 J7 Al 45

iR

Graph BRE3#9 RPC SPP#E 2 IRIR . i@
HRTFEFIREZEGraphiRS.

Graph BRZSHI HTTP #%0,

Graph REHIHTTP2 50, GXxEEH
BiZima)

9559 & Meta BRSS9 RPC PP AZ M50 im
M. @& Graph fRSS#0 Storage RS &
F2IER, FATIRE EHEISIBEN T
EER.

FIFIESERMESH +1 (9560 ) WwOARTF
Meta ARS3 Z 8189 Raft i&@(=.

Meta fREZHI HTTP w0,

Meta [RESHI HTTP2 0. BXEEHR
ABizik0)

9779 7 Storage ARS5HY RPC SPFHFZLE0T

. @M Graph IREXEEER, BT

PATHUBE BB X AVIRIE, BFIINRE. 5

NEHIBRELIE,

FIIESEREMEY -1 (9778) 41
(9780) KMo

9778 . Admin AR5 (Storage $& Meta

mHARS) SAMNEHO.

9780 : Storage ARS3 2 iBH Raft i#{5 %

o

Storage ARZSHY HTTP i,

Storage BREHI HTTP2 0. Gx/EB
FAZmO)

FIPAMIRETEEN Agent AR IR
Agent BEEHE AN — DT
#2, ATE= NebulaGraph ARSI £
& THEHXMHE,

9789 L ZE5|H Raft Listener ByixO,

M Storage RSZIZENEIE, REHENT

A Elasticsearch &8,

R EBBHUEREID + Storage Listener

MixA. FATFRP EEEEH Storage ¥

o

FIRESERMESPHY -1 (9788) M+
(9790) ¥,

9788 : AEBIH .

9790 : Raft BfEiwO,

NebulaGraph R ZIEO5S
Elasticsearch #{T HTTP &f5, LAITS
XIERE WM ER LR,

9569 R EIHUERIF IIEET Meta

Listener BixO, FATFREP EEE#H Meta

iE,

FIEHESERAMEPAEY -1 (9568) F+1
(9570) WMo
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20.3 J7 Al 45

FS P8 =/ ARSS et BiAiR O iA
9568 : PAEBIE .
9570 : Raft @{FiH,
14 NebulaGraph TCP 9889. 9888. 9889 B BIHUBEIZ TEEH Drainer iR
9890 £imH. ATFREP Storage. Meta #iELA
MEEL,
FIRESEAMEPEY -1 (9888) 1+
(9890) o
9888 : PAEBIH .
9890 : Raft BfEiwO,
15 NebulaGraph TCP 7001 Studio #2f# Web BRS5 S A%,
Studio
16 NebulaGraph TCP 8090 Nebula HTTP Gateway #&#ifRSSiH M.
Dashboard PEHRSIRE HTTP O, HITnGQL
EA)5 NebulaGraph $iBE#HITRE,
17 NebulaGraph TCP 9200 Nebula Stats Exporter #k#iARSS %M. UK
Dashboard EEBRMREIENE, SIERSS IP k. hR
AFUEITIENR (BlNEaHE. Tt
R, DBEER %)
18 NebulaGraph TCP 9100 Node Exporter fk#tARSS ik M. UIEREE¥
Dashboard FHBNRRER, B CPU. RE.
. BEERE.
19 NebulaGraph TCP 9090 Prometheus FRZHIIE . TFiEEIEEIE
Dashboard HIBS B FIEURE,
20 NebulaGraph TCP 7003 Dashboard 3t Xhfz 121 Web ARSS & i
Dashboard ()

REE#: November 24,2023
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20.4 fndr STk ACRE AT S
20.4.1 FFHA 2 A
GitHub Z < 4

IR E SEME RS, EREINETE Gt HRR—MEE, MARERITIE,

ZEHTERE AP (CLA)

frag CcLA?
EEMINGHE:

2334 Sign in with GitHub to agree BEZiY,

WMRBEAARI, BERIEEZE infoavesoft.com o

20.4.2 EE SR SUR
NebulaGraph X4 LA Markdown EBE4HE. & X AAREA MBI E EIREN AR 3B BRI
ZAE SR T e R RS,

20.4.3 fLEEHEGHTHE S

ZHEERTREAE. #HEBNSRXIESHENE X,

Step 1. ifif GitHub fork G

NebulaGraph IBER%Z , LA Jaffl:

1. 3409 o
2. EELAREEH Fork , ARREAFE, BIE fork i NebulaGraph €,

Step 2: R T RE R A

L EXFMTEER.

#EXTEER.
working_dir=SHOME /Workspace

2. % user IRE N GitHub BB F &,

user={GitHub FAF %}

3. ERE.

mkdir -p Sworking_dir

cd Sworking_dir

git clone https://github.com/Suser/nebula.git
#3%: git clone git@github.com:Suser/nebula.git

cd Sworking_dir/nebula
git remote add upstream https://github.com/vesoft-inc/nebula.git
#3k: git remote add upstream git@github.com:vesoft-inc/nebula.git

# BFRAS AR, WIERE EFED .

git remote set-url --push upstreamno_push
# BINERRA B
# IEWRRIRR

#origin git@github.com:$(user)/nebula.git (fetch)
#origin  git@github.com:$(user)/nebula.git (push)

-702/723 -
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https://github.com/vesoft-inc/nebula
https://discuss.nebula-graph.io/
https://www.apache.org/licenses/contributor-agreements.html
https://cla-assistant.io/vesoft-inc/
https://github.com/vesoft-inc
https://github.com/vesoft-inc/nebula
https://github.com/vesoft-inc/nebula

20.4.3 LRGBS

# upstream https://github.com/vesoft-inc/nebula (fetch)
# upstream no_push (push)
gitremote -v

4, (A%) X pre-commit hooks

&% NebulaGraph B89 pre-commit hook E#ZE| .git BRo
hook $#&%& commit, BFEER. WE. XHEERE.

cd Sworking_dir/nebula/.git/hooks
Ln -s Sworking_dir/nebula/. Linters/cpp/hooks/pre-commit.sh .

pre-commit hook BRHRRIREFEEEIIT, AR BMFIMIT

cd Sworking_dir/nebula/.git/hooks
chmod +x pre-commit

Step 3: 4

1. EfAtED .

cd Sworking_dir/nebula
git fetchupstream

git checkout master

git rebase upstream/master

2. MEDZOIEBHTIRS X

git checkout -b myfeature

e

BF—1 PRIEEBEZD commits, |RES A upstream/master D20, FHITSEXLE commits HE (squash) BE— commit #1765, FLtiaZIE

WRIE— MR D ZIHITEN, ZEEENNABSHETTE. &G, IMIZALURER. MRREEMPHE, MIREEE commits IR E origin/
master, FEANI, AIEESHIIAE, EROIEEMBHHZ (R origin/master §H T HMHIHZE) , B origin/master 1 upstream/master 7 —2
B, FAPEILUER hard reset S2%IME #1T—5. fla0:

git fetch upstream

git checkout master

gitreset --hard upstream/master
gitpush --force originmaster

Step4: &

- LB
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NebulaGraph R cpplint RIFREERT S Google HIIBNIEIER. HMERIFTERR AL ZHINIT.

- BTAEK
BAITHRER Bug EE RIS T,

- MEAENFFRRTE

#HEEER o

20.4.4 s A

e

JEHIREIRE -DENABLE_TESTING = ON /BRI & Tz,

- BITFIE 2T
£ nebula RERPITN TdH<:

cd nebula/bui ld
ctest -jS(nproc)

Step 5: 1RHF L[

# HF myfeature 5328,
git fetchupstream
git rebase upstream/master

EHEMSEE S PR GHEBMO R 2 G, ARFEEERH head N,

Step 6: Commit
RATRIEL:
gitcommit -a

FFEILUERTS --anend EF4RIE 2 BIHIRED,

Step 7: Push
FEFRHBLEHREN, LU EERIEMNS X push F GitHub KIZE G,

gitpushoriginmyfeature

Step 8: 3/ pull request

1. 37507 fork BB E https://github.com/Suser/nebula  (EEHRULAMBIFRF B Suser )o
2. B2 myfeature 32 5 HIFRHA Compare & pull request o

Step 9: UIGHZ

pull request 825, ELFEMATE, BEARKHITYRNABEE, UHREEREFMEENSTEVENMNEGRERE,

20.4.4 7ot A 41

AN A BIRY S ES I 0

- 704/723 -
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https://github.com/vesoft-inc/nebula/blob/master/tests/README.md#how-to-add-test-case

20.4.5 $HIETH

20.4.5 BT H

Step 1: AT H B

WITHRE, HfE. Slack EA B NebulaGraph EA AR, HINBEME—E, MESHEEE AT
. HRfEHhLE: info@vesoft.com
- %1% NebulaGraphbot

+ Slack:

Step 2: REIHZEHAREE

i NebulaGraph B A A G445 NebulaGraph Contrib B9I B U 1D,

Step 3: fHIEIIH

HERMBEREENBBNMEZEZA, HFENBREEFZNEREE HRT. BBE, B Maintain 84T I
XIENE R,

GitHub F#BERIRE, BEEN o

BRE%E#: November 24,2023
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https://github.com/nebula-contrib
https://join.slack.com/t/nebulagraph/shared_invite/zt-7ybejuqa-NCZBroh~PCh66d9kOQj45g
https://github.com/nebula-contrib
https://docs.github.com/en/enterprise-server@3.0/github/administering-a-repository/managing-repository-settings/transferring-a-repository#transferring-a-repository-owned-by-your-user-account

20.5 NebulaGraph 4%

20.5 NebulaGraph %3

1.2018.9.5  @dutor #8327 £—1713,
[Feature] Added some concurrent utilities, GenericThreadPool, etc.

ISRV dutor merged 2 commits into vesoft-inc:master from dutor:master [Z) on Sep 5, 2018

L) Conversation 21 -0- Commits 2 [Fl Checks o Files changed 24
® .
[ b+ dutor commented on Sep 4, 2018 « edited ~ Member @ “ee

This PR adds several utilities such as GenericThreadPool , GenericWorker , Barrier , Latch, ThreadLocalPtr and some other
convenience things.

2.2019.5 &% T v0.1.0 alpha higas, FH iR,

- 706/723 - 2023 Vesoft Inc.


https://github.com/dutor
https://docs-cdn.nebula-graph.com.cn/books/images/dutor.png
https://docs-cdn.nebula-graph.com.cn/books/images/dutor.png

20.5 NebulaGraph %

I fE—FE WP 4 % v1.0.0-beta, v1.0.0-rc1, v1.0.0-rc2, v1.0.0-rc3, v1.0.0-rc4
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https://docs-cdn.nebula-graph.com.cn/books/images/alpha-bj.png
https://docs-cdn.nebula-graph.com.cn/books/images/alpha-bj.png
https://docs-cdn.nebula-graph.com.cn/books/images/alpha-hz.jpg
https://docs-cdn.nebula-graph.com.cn/books/images/alpha-hz.jpg

20.5 NebulaGraph 4%

(Pre-release)
(_Pre-release )

Nebula Graph v0.1.0

S v0.1.0 .
¢y darionyaphet released this on May 14, 2019 - 1075 commits to master since this release
-O- beds17f
Compare ¥ This is the first release of Nebula Graph, a brand new, fast and distributed graph database.

Available Features

Physical data isolation with Graph Space

Strongly typed schema support

Vertices and edges insertion
e Graph traversal(the co statement)

Variable definition and reference

Piping query result between statements

Client APl in C++, Golang and Java

Features Coming Soon

® Raft support

® Query based on secondary index(the Lookup statement)
® Sub-graph retrieval(the matcH statement)

® User defined function call

® User management

Try Out

A Docker image is available for trial purpose. You can get it by following the guide here.

v Assets 2

[ Source code (zip)

E;] Source code (tar.gz)
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Nebula: A graph DB based on HBase

Heng Chen
VESoft engineer & HBase Committer
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©90V/1.0.0 GA

-O- 06a5db4.

Verified ajude-zhu released this on Jun 10, 2020 - 146 commits to master since this release

o Basic Features

Online DDL & DML. Support updating schemas and data without stopping or affecting your ongoing operations.

Graph traversal. Go statement supports forward/reverse and bidirectional graph traversal. G0 minHops TO maxHops is supported to get
variable hops relationships.

Aggregate. Support aggregation functions such as GROUP BY , ORDER BY , and LIMIT.

Composite query. Support composite clauses: UNION , UNION DISTINCT , INTERSECT ,and MINUS .

PIPE statements. The result yielded from the previous statement could be piped to the next statement as input.

Use defined variables. Support user-defined variables to pass the result of a query to another.

Index. Both the single-property index and composite index are supported to make searches of related data more efficient. Lookup on
statement is to query on the index.

Advanced Features

Privilege Management. Support user authentication and role-based access control. Nebula Graph can easily integrate with third-party
authentication systems. There are five built-in roles in Nebula Graph: Gop, ADMIN, DBA, USER, and GUEST . Each role has its
corresponding privileges.

Support Reservoir Sampling, which will retrieve k elements randomly for the sampling of the supernode at the complexity of o(n) .

Cluster snapshot. Support creating snapshots for the cluster as an online backup strategy.

TTL. Support TTL to expire items after a certain amount of time automatically.

Operation & Maintenance
o Scale infout. Support online scale in/out and load balance for storage

© HosTs clause to manage storage hosts

o CONFIGS clause to manage configuration options

Job Manager & Scheduler. A tool for job managing and scheduling. Currently, coMPACT and FLUSH jobs are supported.

Graph Algorithms. Support finding the full path and the shortest path between vertices.

Provide OLAP interfaces to integrate with third-party graph analytics platforms.

Support multiple character sets and collations. The default CHARSET and COLLATE are utf8 and utf8 bin.

Clients

* Java Client. Support source code building and downloading from the MVN repository, see Java Client for more details.
* Python Client. Support source code building and installation with pip, see Python Client for more details.

* Golang Client. Install the client with the command go get -u -v github.com/vesoft-inc/nebula-go , see Go Client for more details.

Nebula Graph Studio

A graphical user interface for working with Nebula Graph. Support querying, designing schema, data loading, and graph exploring. See
Nebula Graph Studio for more details.

6.2021.3 X% 7 1 KhRAs v2.0 GA
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©2%  Nebula Graph v2.0 GA

- 9163000

Verified @ jude-zhu reieased this on Mar 23

o New Features

 vertexio supports both Integer and String.

© New data types:
© NULL: the property can be setto NULL . NOT NULL constraint is also supported

© Composite types: LIST, SET, and MAP(Cannot be set as property types)
© Temporal types: DATE and DATETIME.
o FIXED_STRING: a fixed size string
« Full-text indexes are supported to do prefix, wildcard, regex, and fuzzy search on a string property.
* Explain & Profile outputs the execution plan of an nGQL statement and execution profile.
« Subgraph to retrieve vertices and edges reachable from the start vertices.
* Support to collect statistics of the graph space.
« OpenCypher compatibility
© Partially support the matcH clause
© Support RETURN, WITH, UNAIND, LIMIT & skip clauses

* More built-in functions
© Predicate functions

© Scalar functions

°

List functions

o Aggregating functions

°

Mathematical functions

°

String functions

o

Temporal functions

Improvements
« Optimize the performance of inserting, updating, and deleting data with indexes.
« Lookup on filtering data supports 0’ and aNo operators.
« £ pATH supports finding paths with or without regard to direction, and also supports excluding cycles in paths.
©  SHOW HOSTS graph/meta/storage SUPPOTts to retrieve the basic information of graphd/metad/storaged hosts.
Changelog
* The data type of vertexin must be specified when creating  graph space.
© FETCH PROP ON retums a composite object if not specify the result set.
* Changed the default port numbers of metad , graphd , and storaged .
* Refactor metrics counters.
Nebula-graph Console
Supports local commands mode. :set csv outputs the query results to the console and the specified CSV file. For more information,
please refer to https://github.com/vesoft-inc/nebula-console.
Clients
Support connection pool and load balance.

« cpp client https://github.com/vesoft-inc/nebula-cpp

« java client https://github.com/vesoft-i j
« python client httpss . . bula-pyth
« go client httpsy/github.c ft-inc/ g

Nebula Graph Studio

With Studio, you can create a graph schema, load data, execute nGQL statements, and explore graphs in one stop. For more information,
please refer to http . -web-docker.

Known Issues

. 2860
7.2021.8 %% v2.5.0
8.2021.10 %% v2.6.0
9.2022.2 %% v3.0.0

10.2022.4 £75 v3.1.0

11.2022.7 £ v3.2.0

12.2022.10 &6 v3.3.0

13.2023.2 2% v3.4.0

14.2023.5 2% v3.5.0

15.2023.8 &7 v3.6.0

1. NebulaGraph 1.x kz2s3%#3% RocksDB #1 HBase M= B//Gi, 1B7E NebulaGraph 2.x ARZSEUH T 2AIA3f HBase 921, ¢

RSB #: November 24,2023
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LAUT44H NebulaGraph S5#91E2RNBLSE, ARRIM S G HEEKRE,

PageRank.
Lowain
KGore

LabelPropagation

ConnectedComponent

Nebula Algorithms (depends on Spark GraphX, or Tecent

StronglyConnestedComponent
bkl il Piato)

ShortestPath
TrianglsCount

BetweennessCentrality

DegreeStatic

Graph 500

Twitter datasets - 41M vertices & 1.45 edges

GOL standard

Cypher
OpenCypher
Gremin

BALANCE DATA

BALANCE DATA <balance_id>

BALANGE DATA STOP. BALANCE

BALANGE DATA REMOVE <host list>

BALANGE LEADER
SUBMIT JOB COMPACT
SUBMIT JOB FLUSH
SUBMIT J0B STATS

SHOW JoB

SHOW JOBS

STOP JOB

RECOVER JOB
curl G "http//<ip>:<port>/stats?stats=<metric_name_ist>
[8format=jsori’

Lt

<meric_name>.<statist

metric

number querie 00

m.

CREATE SNAPSHO

‘SHOW SNAPSHO!
——— Snapshot

DROP SNAPSHOT;

o uss Backup/Restora

SHOW CONFIGS storage

UPDATE CONFIGS storage:rocksdb column family options =
{disable auto compactions: true, max bytes for level base:
268435456, max write buffer number: 4, write buffer size:
67108864);

‘Gompaction

can't stop once started SUBMIT JOB COMPACT

—local-config=true.

nebula-storaged.conf
--rata_imit=20 (in MB/S) to control O rate.

make from source code

sudo rpm ivh --prefix=<installation_path> <package_name> pm

install

sudo dpkg -i --instdir==<instalation_path> <package_name> dep

docker-compose

container

nebula operator kubernetes

manually configure the cluster deploy Install&Deploy Nebula

S curl <ws_ip>+<ws_port/flags | grep “xnx"

$ curl X PUT -H “Content-Type: application/json” -d
{*<key>":<values(,'<key>":<value>]) "<ws_ip>:<ws._port>/lags”

metad ConfigéLogging

storaged
hd
grapt
kernel

Graph

Exchange

refer to bula-graph.com.cr/t
opic/3843

Data import

Studio

Visualization

Explorer

monitor nodes

monitor services Dashboard (based on metrics)
monitor administration

K8: hitps://aithub, comvHarrisChu/xk6-nebula

‘Shared Nothing

D o - e

FH 4

pros-

20.6

Typical deployment

EHEEE

enable_authorize=tru

graphd conf.

GOD: root/nebula
Admin

builtn roles DBA

Graph Service

User
authentication and authroization Guest

partition balance ‘GREATE USER [IF NOT EXISTS] <user_name> [WITH PASSWORD

<password>';
spaces.
manage '—m GRANT ROLE <role._type> ON <space_name> TO <user_names;
schema.
R REVOKE ROLE <role.type> ON <space_name> FROM <user_name>;
ot

CHANGE PASSWORD <user name> FROM '<old password>' TO
'<new password>';

TIL collection user management

architecture ALTER USER <user name> WITH PASSWORD '<password>';

Query Engine.

DROP USER [IF EXISTS] <user_name>;

Parsor ——» Valldator-—»| Plamer-— Exacutor

Storage Service

Facebook thrift-pc.

Parser Flex (Lexcical) and Bison (Grammer) - AST (Abstract Syntax Tree)
metadata
| metadata
context, variables
Valdator | data type
widoard *
pipe
Optimizer
Pt Profect
cenegnter R e
: <« Optimizer te—
frer] Gegntor
v
s sun RBO {ule based optimization)
Planner {roadmapiCBO (cost based)
flag: enable optimizer
Ouput Frojec 3
Inpit iter2
S Fitebreaior
Ouput oL ceneian )
SmE exNeighoorbiecutor
Architecture getNeighbors
Storage interface ort vertex/edge
getProps
Gonsensus _mui rat group.
Storeengine KV get put soan
Vertex
Edge
format
srcVrout_E in one partition |
destV+in_E i one partion schema version is enceded ino the propertes value

Partition - by edge

edge property redundance in out_E and in_E consider the storage cost

pid = vid%numParts+1

DL based

chaos enginesring

modeling guide

Path in Graph Theory

Tigergraph
HATP?
TiDB row based + column based
space
vertex
edge
tag
edge type how 1o store edge type when there's no edge ID.
hitps://neod] com/developer/quide-data-modaling!/
i whiteboard-friendly

property vs. relationshi

EAREARIFFINR. EEN RN EE

G0

EERMNFIING, BAENREAFINSE, DRANES

MATCH/FIND PATH/GET SUBGRAPH

oyole vs. cirouit

ARG, SEEN R RANES

-712/723 -

2023 Vesoft Inc.

f



https://www.mubucm.com/doc/34QEdbrFRwZ
https://docs-cdn.nebula-graph.com.cn/figures/Unknown-2.png
https://docs-cdn.nebula-graph.com.cn/figures/Unknown-2.png

20.6 4G A

T4 nGQL MBASE, AP ABEEAE,

-713/723 - 2023 Vesoft Inc.


https://www.mubucm.com/doc/3heEUeLwbMZ

20.6 H4ES

specify VID or at least 1 index
MATCH

atleast 1 index

quite similar with SQL: SELECT LOOKUP

LOOKUP ON {<vertex tag> | <edge_type>} WHERE <expression>
[AND <expression> .J] [YIELD <return_list>];

GO [1<M> TO] <N> STEPS ] FROM <vertex_list> OVER
<edge_type_list> [REVERSELY | BIDIRECT}] | WHERE <conditions> ]
[VIELD [DISTINCT] <return_ist>] [| ORDER BY <expression> [{ASC |
DESC)] | LIMIT [<offset_value>,] <number_rows>]

GO [1<M> TO] <N> STEPS ] FROM <vertex_list> OVER
<edge_type_list> {REVERSELY | BIDIRECT}) | WHERE <conditions> ] )
I GROUP BY {col_name | expr | position) YIELD <col_name>]

<col_name> [AS <col_alias>) [, <col_name> [AS

remember tag name in the col_namell!

FETCH PROP ON {<tag_name>1, tag_name .. |} <vid> [, vid ..]

[VIELD <outpub>] FETCH eneral qu
'UNWIND (ist to rows)
SHOW CHARSET
—_— layer(name:Tim Duncan))serveffollow"..2}-{ retumn p;
SHOW COLLATION "
San— Patterns! direction: (ahvi->b)
SHOW CREATE SPACE
wleiiitier | int - signed nt4
SHOW CREATE TAG ——
— double
SHOW CREATE EDGE —
= bool
SHOW HOSTS —
string
SHOW INDEX STATUS —
S fixed string(r)
‘SHOW INDEXES =il
) date
SHOW PARTS —
—— _stow time
SHOWROLES [~ —
— datatime
SHOW SNAPSHOTS
-] timestamp.
SHOW SPACES —
data types nul
JSHOW.STTE I
python style: [1,2,3]
SHOW TAGS
S tist RETURN [0 IN range(,5) WHERE n > 2| n + 10]
SHOW EDGES
S OUT_OF RANGE
SHOW USERS
— ] YIELD (key. 1:"Value 1')[key. 1] as V;
7 SHOW SESSIONS
e YIELD {key_2:'Value 2°} key.2 as V2;
SHOW CONFIGS O
— =l toBoolean(
YIELD <var>[] LIMIT [<offset_value>] <number_tows>]; //must use ORDER BY —
pipe — toFioat)
LIMIT and SKIP Y8 cofverion
RETURN <var>{SKIP <offset>][LIMIT <number_rows>}; }— T
RETURN
— L_bee0.
tcol
T clause native nGQL, use °
tl_duration
pipe Is synchronized has impact on performance
STARTS WITH Complex query i
openCypher, WITH
ENDSWITH | WHERE —
Svar=
CONTAINS YIELD —
2o
$1 - source
openCypher ——
WITH $- target

work with Match ke pipe
§- - upstream from a pipe
‘CREATE SPACE (IF NOT EXISTS) <graph_space. name> —————
[(partition_num = <partition_number>, replica_factor =
<repiica_numbers. vid_type = (FIXED_STRING(<N>) | INTS4)

references

USE SPACE
| SPACE
DESCRIBE SPACE
DROP SPACE
—_— UNION
c;ﬂ[r:ﬂ TAG IF »;or EXISTS) <tag_name> _(<create_definition>, ONONALL
)_options]; —_—
INTERSECT
create_definton> = <prop names <data type> INULL | NOT | TERSECT
UL MINUS
'CREATE TAG e
<tag_optons> i~ _<option> |, <options> .. double abs(double ¥ ENLTIE.
_ double absidoutie ) AENGISSN.
<option> = TTL_DURATION [ <t_duration> |TTL COL [ soublefoordoutie x) BEVNFRWFAHBANN,
<prop_name> | DEFAULT <default value>
double ceil(double x) JE[EIA F 3% F o/ M.
drop frst existing tag indexes___ DROP TAG
T —— i, 2
ALTER TAG <tag_name> <alter_defintions [, atr_defnton .
ti_definition [ _definition] . TAG
double satidoubie x) BEIVESH.
alter_definition:| ADD  (prop_name data_type)| DROP (prop_name)| ALTERT? O
'CHANGE (prop_name data_type) e double cbrt{double x) EEIXH I 1R,
. defintion: _TTL_DURATION = t_duration, TTL_COL = prop_name doubley) (
) R,
CREATE EDGE [IF NOT EXISTS] <edge_type_name> DESCRIBE TAG B
e e —_— I doubls pow{double x, double ) SN,
<create_definition> = <prop_name> <data_type> | Gouble expidouble X) BENe VA,
e R — double exp2(double ) BEN2AXI(H.
<option> = TTL_DURATION (<] <tt_duration> | TTL_COL [-] [Icalbis boricutie N MEILI K e H SN B
<prop_name> | DEFAULT <default value> double og2(double x) HEIX2 X
ndext __DROPEDGE doublelog10(doube x) SEEIBLTONEAHER.
AALTER EDGE <edge_type_name>  <alter_definition> [, double sin(double x) JEBIx#) E (M.
ater_efintion]..] [t definon |t defnton) .. ] EDGE DDL Nebula nGQL
double asin(double ) BEXREL .
alter_definition:| ADD  (prop_name data_type)| DROP (prop_name)| -
GHANGE (prop_name data. type) ALTER EDGE double cos(double x) BEXIREIE,
. defintion: _TTL_DURATION = t_duratin, TTL_COL = prop_name double acos(double ) MEXSE R,
DESCRIBE EDGE doubl tan(double X EIHIE LA,
INSERT VERTEX (1, 0. ] (VALUES | VALUE} VID: () ‘double atan(double x) i EIx#IE EM.
prop_name_ist: [prop_name [, prop_name] double rand) B0, MITAL. RPAUROA—OH, WSHRFIEHmax, Kimin KURO
fopnaneliet: peoptieme | piop"nere]- JHR| INFRSUS —— .
STV T man [ int ot ma) Blmin, max) P
Prop.value_lst: [prop.value | prop. vaue] {naxmrsn, smannssneanmmmanss,
.9, INSERT VERTEX 13 (p1), 14(p2) VALUES "21": (321, *hello’) R
©.9. GO FROM “player100° OVER serve YIELD serve._dst AS id | " T .
max) Blmin, max) A9
DELETEVERTEX $-Jc; U8 e to Gbiete by e ST OE1 ETE VERTEX: ‘{ RTINS, 1 RS MoainTS MARINEE.
UPDATE VERTEX ON <tag_name> <vid>SET <update_prop>[WHEN Scoteci) B RS ACAEGE =t N R
<condiions [VIELD <output] avg) BESRETI,
support CAS (compare and saf) | UPDATE VERTEX count) BESR
9. UPDATE VERTEX ON player *player101® SET age = age +2 max) BESBIHBAE,
WHEN name == *Tony Parker” YIELD name AS Name, age AS Age =
ming EEBEORNE.
\UPSERT VERTEX ON <tag> <vid> SET <update_prop> [WHEN
<condition>] [VIELD <output] std) BESRIOBERLE,
updal + inset (hon notoxitod) | UPSERT VERTEX sum) EESMIE.
don't use i high concurency biand) SE(IMANDIE,

INSERT EDGE <odige.type> ( <rop_name.ist> ) (VALUES | VALUE) (SOt crd EDMoRAE. B
<src_vid> -> <dst_vid>{@<rank) : ( <prop_value.list>) [, <src vid> bit xor) ETEXORMIE
> <dst_vid>{@<rank>]  ( <prop. value_list> ), ] T

it size) EEIRMAN PR,
<prop_name_list> :=[ <prop_name> [, <prop_name> | ..) R
INSERT EDGE int (int start, int end, i
<prop. value_list> <[ <prop_value> [, sprop_value>].] | BEPIR, B Kstep HIAN1
danging edge SR0h0, MEEO.
use pipeto delete by fiter _ DELETE EDGE int sign(double x) BEMNENS. ARcn R, WEE- .
support CAS _ UPDATE EDGE SRR, WEEI
\UPSERT EDGE double e 3 E| A3 MEEe (2.718281828459045) .
T T T T T double pi) HEMPHHn (3.141592653589793)
agaist tag, edge type, prop double radians) 16 IR, radians(180) 6l
] _Motes 3.141592653589793 ,
b index after creation _|————
—_—1 _ nt strcasecmpistring a, string b) LLRAMEIFH (FEHANS) . 2023 Vesoft Inc.
BRI 7 ]' /72 3 Ya=bii}, BE0, Ya>bR, BEIAFOMM, Ha
GREATE (TAG | EDGE) INDEX [IF NOT EXISTS] <index_name> ON SBENFOR,
{<tag_name> | <edge_name>} (prop_name._ist); GREATE INDEX —

string lower(string a) BEINEHANFHS.
'SHOW CREATE INDEX —

string toLower(string a) Filower) 16|

'SHOW INDEXES

string ubper(string a) EEI X BRI TIHE
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FBIRBIR
E_DISCONNECTED
E_FAIL_TO_CONNECT
E_RPC_FAILURE
E_LEADER_CHANGED
E_SPACE_NOT_FOUND
E_TAG_NOT_FOUND
E_EDGE_NOT_FOUND
E_INDEX_NOT_FOUND
E_EDGE_PROP_NOT_FOUND
E_TAG_PROP_NOT_FOUND
E_ROLE_NOT_FOUND
E_CONFIG_NOT_FOUND
E_MACHINE_NOT_FOUND
E_LISTENER_NOT_FOUND
E_PART_NOT_FOUND
E_KEY_NOT_FOUND
E_USER_NOT_FOUND
E_STATS_NOT_FOUND
E_SERVICE_NOT_FOUND
E_DRAINER_NOT_FOUND
E_DRAINER_CLIENT_NOT_FOUND
E_PART_STOPPED
E_BACKUP_FAILED
E_BACKUP_EMPTY_TABLE
E_BACKUP_TABLE_FAILED
E_PARTIAL_RESULT
E_REBUILD_INDEX_FAILED
E_INVALID_PASSWORD
E_FAILED_GET_ABS_PATH
E_BAD_USERNAME_PASSWORD
E_SESSION_INVALID
E_SESSION_TIMEOUT
E_SYNTAX_ERROR
E_EXECUTION_ERROR

E_STATEMENT_EMPTY

FRIRTY

-10
-11
12
-13
-15
-16
-17
-18
-19
-20
21
)
-23
-24
-25
-26
27
-28
-29
-30
-1001
-1002
-1003
-1004
-1005

-1006

BiEA

HERRUFT

TR RIEE
RPC &M

Raft leader L&
EZ=ERFE
Tag FETE

Edge type RFHE
R RFE
LEMEFEFE
Tag BMAFE
EEny=l=Kczcd
HAEEREFE
LRI ENAEFE
listener R1ETE
EEIpa & NcZc
key RETE
BARAREE
FIHsBFREFE
SERETHFIRS
drainer R27E
drainer & F I ARTFTE
Ligi partition BEEWIELE
EInESl
BIHHRAE
BIHRKM
multiget ToERIZFTE SR
ERRSIKM
ARt
TERGLEIRE
BRIIERNY
TR=IE
RIEBEY
BIEHIR

HITHIR
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FBIRBIR
E_BAD_PERMISSION
E_SEMANTIC_ERROR
E_TOO_MANY_CONNECTIONS
E_PARTIAL_SUCCEEDED
E_NO_HOSTS
E_EXISTED
E_INVALID_HOST
E_UNSUPPORTED
E_NOT_DROP
E_CONFIG_IMMUTABLE
E_CONFLICT
E_INVALID_PARM
E_WRONGCLUSTER
E_ZONE_NOT_ENOUGH
E_ZONE_IS_EMPTY
E_SCHEMA_NAME_EXISTS
E_RELATED_INDEX_EXISTS
E_RELATED_SPACE_EXISTS
E_STORE_FAILURE
E_STORE_SEGMENT_ILLEGAL
E_BAD_BALANCE_PLAN
E_BALANCED
E_NO_RUNNING_BALANCE_PLAN
E_NO_VALID_HOST
E_CORRUPTED_BALANCE_PLAN
E_IMPROPER_ROLE
E_INVALID_PARTITION_NUM
E_INVALID_REPLICA_FACTOR
E_INVALID_CHARSET
E_INVALID_COLLATE
E_CHARSET_COLLATE_NOT_MATCH
E_SNAPSHOT_FAILURE
E_BLOCK_WRITE_FAILURE
E_ADD_JOB_FAILURE

E_STOP_JOB_FAILURE

FHIRED
-1008
-1009
-1010
-1011
-2001
-2002
-2003
-2004
-2005
-2007
-2008
-2009
-2010
-2011
-2012
-2013
-2014
-2015
-2021
-2022
-2023
-2024
-2025
-2026
-2027
-2030
-2031
-2032
-2033
-2034
-2035
-2040
-2041
-2044

-2045

BiEA

PR E

BXEHIR

BHRAEER
IBIEFEERI ((NEERSIERTY)
FMAFE

ENBEEE

TEREM

Lais<. BE. RERZF
FAVFRIPR

B REE L

B meta FIBHR
TREIBE

BIRAOSEEE

listener 428

FNAEFE

Schema EFB&FE

5 Tag 5 Edge Type #HXMZRSI1FHE, Foeibk
MEE=EEEN L, Ttk
FEEURRIL

FERAEE

PR GRE G
ERBEATRIRIERES
S B ETEIETRVEURIS B it R)
BRDERBIEN
BEEIRFRYEIRI IR
B Bk

TR XEE
TRHBIAREF
TRBFRIER
TRBFRFHEF R
FRIEMFRHIF AN RICE
ERIRERR Y

B NREURRM
HEANFRIES RIK
RIEESKK

- 719/723 -
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FBIRBIR
E_SAVE_JOB_FAILURE
E_BALANCER_FAILURE
E_JOB_NOT_FINISHED
E_TASK_REPORT_OUT_DATE
E_JOB_NOT_IN_SPACE
E_JOB_NEED_RECOVER
E_JOB_ALREADY_FINISH
E_JOB_SUBMITTED
E_JOB_NOT_STOPPABLE
E_JOB_HAS_NO_TARGET_STORAGE
E_INVALID_JOB
E_BACKUP_BUILDING_INDEX
E_BACKUP_SPACE_NOT_FOUND
E_RESTORE_FAILURE
E_SESSION_NOT_FOUND
E_LIST_CLUSTER_FAILURE
E_LIST_CLUSTER_GET_ABS_PATH_FAILURE
E_LIST_CLUSTER_NO_AGENT_FAILURE
E_QUERY_NOT_FOUND
E_AGENT_HB_FAILURE
E_HOST_CAN_NOT_BE_ADDED
E_ACCESS_ES_FAILURE
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