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https://docs.nebula-graph.com.cn/

2. &N

2.1 2.2 Nebula Graph

Nebula Graph Z—#0HE, 2RI, DI RFEAERIERE, REWRERT N SABUTCGSORTBANERERE, I HiRAt=ER g,

- - o (TR visualization 1 (PN Algorithm o 1:
L 0= Playground | T o . : Nebula :
Nebula Graph a Exchange :
Explorer i
! GraphX
NebulaGraph | s . .
Cloud Service;, 5 Grafana H Y 2!
i i) < I
(it i A ey Dashboard } : S
! [} = i o B
o ‘q_; : : Nebula Graph : g- o 3
1S = __OEE ! = I .
: E = f % % : : ‘, Prometheus : Clients & API b} E i Community
1 ‘!.’_ g T'h g : 1~ 1 2z :
| 'S o C ! 1
1y 2 (B G Stats Exporter [ Graph - E N
2 ' % : | Nebula | - i
2 2 | Storage S m
L. ¥ _: | Monitoring . Nebula Graph Core : Elasticsearch S j

@ NebulaGraph
2.1.1 o 2EEERE

AR ZE =L T I RRIIETE NZRH AR ZR(E B RRAE ., E R IR E B BdEs e s (Vertex) Mz (Edge) , sERTLURFETE
(Property) KtANEIATA L,
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2.1.2 Nebula Graph HJ{t#

name: Joe
company: Awesome Corps

Use
env: production

Read
rating: 4.5

Introduce

Graph
database

Documentation

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

FIERZEE S TAHERZ BN R IR, 5 B LPRTE SUSI S E NECR, (B RERIR RSV ERGR IR R 2 AR %R, H
TR RERIAERIZANGN T, TSRS M EA S R H A R, SRR B IN 28 ),

Nebula Graph {EA—MWVRAYERERE, FILURFER KRl sa R HSOMIRE N B R R,

2.1.2 Nebula Graph BY{ &

iR
Nebula Graph /27F Apache 2.0 Z5k FHFRM, BORBEZHIA, ABIREFRAG, BdRRER, ZetR, HELTEN, #2533 Nebula Graph
FIEEHRIT & sk, YGmijiE Nebula Graph GitHub TS5 FETH,

=itaE
ETEBARZFERHER T C++4w5H) Nebula Graph, FILURHtZZMET, MZHEEFT, Nebula Graph fEEBHRIRSS GUSEM T SBEIMERE, £

HEMEECR, Nebula Graph fE#hBK, 1¥E1EZ U Nebula Graph benchmarking T,

BB
Nebula Graph R shared-nothing Z8t, SHFHEAMEIEEARERSIIE R T FH2A

PHE
Nebula Graph #2t Java. Python. C++H1 Go SJifTHIEIE S I& i, B2& e &, FEEIEZ U Nebula Graph clients,
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https://github.com/vesoft-inc/nebula
https://discuss.nebula-graph.com.cn/t/topic/782

2.1.3 dEH R

SRISERIRIEER
Nebula Graph ™k {ifiaizffl LDAP (Lightweight Directory Access Protocol) ANIIAIEARSS, REMEREREBIRZ 2, TEEIE
S RAIEAHZAL,

EBZHL

Nebula Graph F T #RERZMEAE T E, 4] Nebula Graph Studio, Nebula Console, Nebula Exchange %, EZ T EHADEEALSTE

I3
UW.o

t4}, Nebula Graph i#E#%5- Spark. Flink, HBase /=W & &MHES), 1EXN TSP SHLREIRR, KNSR T H SIS,

#72 openCypher EifliEE
Nebula Graph &HIES, @FN nGQL, E—RFEIHMEN. H7HA openCypher WXAEINIES, ZTHMAMH, HE4ERES N nGQL 15
o

ERRFEYS, REFE
NFFERNS s BRI TERE, JF BMASPUE P, Nebula Graph /2— A SSD Y™, ML TET HDD + KRV, SIS A THIASKT
WERE, A S 5P,

RIEBIEEIE
FPRTLURAAHITE Nebula Graph HEN BRI, AR dEsRbilioy X /38, AT DUE dghn, SERAmERE. PEEIES IR,

I =354

BB, EE. 5UR. PRF. 360 SRHLESLETEMEH Nebula Graph, F#&IES 0. Nebula Graph EH,

2.1.3EFR7=R

Nebula Graph RJHTERETEENZS TR, A TLAHRE ISR GRS ENIN T, DURGES 2 7481, EIEH Nebula Graph,

BRIt

SRR FAIFER AT E R, T RERIMEBERN SRIKTE T, JF TR MRV TV S IR R, XM rf OB R, A5 D)
Nebula Graph, AJLURZ Sl H VESR ke H A & A VESR1 T,

SRR

Nebula Graph BB IR RIE = AERYEINER, I ERGHERES SR, WS, =S RIIRSS.

AR
BARIE S A LIALAATRELE, 7i5(E Nebula Graph . HI B RE S HHRIRER] OB B RE R Z RGP IVIE RS TR0, E AN
IRERE ISR S ATREE R, REATRIMA.

3L

N SR B RIR IV EESE, Nebula Graph ATLUSKMEBEHZAFRUTICNSR RIAEZZNERZ L, FEMRIFRAVEILT, REDORIAF e
M TAERALE
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https://github.com/vesoft-inc/nebula-studio
https://github.com/vesoft-inc/nebula-console
https://github.com/vesoft-inc/nebula-exchange
https://blocksandfiles.com/wp-content/uploads/2021/01/Wikibon-SSD-less-than-HDD-in-2026.jpg
https://nebula-graph.com.cn/

2.1.4 HRTERZE

2.1.4 ¥E X §5iE

* B
o SR
o BEET
* IR

e GitHub

2.1.5 {4’
FA P AT U@ T A 2 2 AR,

* BB Nebula Graph /484155 (01 43 39 )

G HEH: November 25, 2021
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https://www.vesoft.com/cn/
https://docs.nebula-graph.com.cn/master/
https://nebula-graph.com.cn/posts/
https://discuss.nebula-graph.com.cn/
https://github.com/vesoft-inc
https://www.bilibili.com/video/BV1kf4y1v7LM

2.2 BEEEY

A4 Nebula Graph BYREREAL, BEmEALE —RHSRBAR R e BT A X BHEA (schema)

2.2.1 BURIEEY
Nebula Graph BUEGFLER 6 FhEARVEIERA |
* EZ=[a] (Space)
P12 ) FH B 5 AN R FIBAER A& 100 H R, R IR R 2RI EdR A ERR &Y, I DUEERFRNIEHEREIAZ. PR, 755,
e i (Vertex)
SHROMEIAN S, Rl T -
o RUBFARIAAY (viD) FRIRMY. vID 7E[F—EIZLEHME—, VID 2—4" int64, & fixed string(N)s
o HFEZED—A Tag, tWAILIGZA Tag, {HAHERS Tag.
* i1 (Edge)
SEFDRERE SN, RN S R REATh, Fadl T
* Wiz AT LIE 2453,
o SHRAATN, NEELRL,
P4

4
34

JUZH <i2s VID. Edge type. iDHEFEME (Rank). & VID> FHTFME—FRIR—5%i, % H EID,
506 BAUE—> Edge type.
A

e —4kil
* —SSHABMAE— rank, H9 int64, KA 0,
* % (Tag)

Tag H—HFSEHUE BT,
* H27 (Edge type)

Edge type HI—HFLHE KB,
* B (Properties)

EMRfELUHEY (Key-value pair) JERTEMEELE,

O\ Note

Tag #1 Edge type MIfER, JEMUT R RIBUE a7 fI 50 R R E5

222 AMHEEE

Nebula Graph fEAIHFEMEEREY, fERRIARINE, SESTRET AN, SRR AR
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2.2.2 HragEtE

TERANERGEE ABAREVSEARG], SN (player, team) FIMMZERNL (serve. follow) .

2 By A (BEZest) e
Tag player name (string) FoRER A,
age (int)
Tag team name (string) FERERFA o
Edge type serve start_year (int) KRR AT N,
end_year (int) AT IFER ARIERAGCRADR, 77 A2 MR R ERBA
Edge type follow degree (int) KRR AT N,

AT RN ER RICRAEER, TTAR M DERRE] S — D ER R,

O\ Note

Nebula Graph A LML, HXFFAERL,

Hi T Nebula Graph 2.6.1 (BRI, JUIF(FAE A", RIELGEIRMIN, P& BATHRIE SR B IS R R P, TR
INSERT VERTEX, DELETE VERTEX. INSERT EDGE, DELETE EDGE,

A% openCypher #) MERGE &4,

T HEH: November 24, 2021
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2.3 HiE

2.3 B&1E
Eerh—NIEREERIBERRITE, WA M ARECERIAFS, SNSRI,
PRSI N =R © walky trail, patho RTERFEAVIEANGE, ES AR,

AL BB TR A4

0—0—0
TN
O—

walk SERUFTER R AT A IREERR R PSR, &N R AT E 5

2.3.1 walk

EHERGIE, HF C. D. E T — M, FZECUETLRNEE, Hl40A->B->C->D->E, A->B->C->D->E->C., A->B->C->D->E->(->D,
O\ Note

G0 TEAT R FH I J2 walk JEBUPRAE,

2.3.2 trail
trai L SIS A BRAVAFIINI R, @A A ST ES, AR LEE, FIEHT LR R B AR SRRR trail o

HERIE, BTUAIESE, FLOZEEEERDMEE, RIKEREH 5 908K | A>B->C->D->E->C,

Q  Note

MATCH . FIND PATH Al GET SUBGRAPH &% I 2 trail 287U IEAE,

£ trail U, SBH cycle Fl circuit PIRHFFRINES MY, DUT RO BRI RTEIRIY R (2 T4,
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https://en.wikipedia.org/wiki/Path_(graph_theory)#Walk,_trail,_path

2.3.3 path

o Ve Ve

e cycle

cycle ZEPAN trail FBUREREE, WA AIMES, EAM&AEE, HFARGAEMAES, EHROIED, RKBEH=5004HWK 0 A>->C-
>A BY C->D->E->C .

e circuit
circit HWZHPAR trail SBURYRRAEE, WHNGAAAIDIE S, BREANZLAES S, FTREFEHMSEE, RIS, KN © A>B->C->D-
SE->C->A
2.3.3 path
path ZEBUMIK R E A IRIA SRR, @ HHIN SR EAR AT E &

EEROIE, AT RAZEATUES, FIUZEEERRNRE, mKEER 4 SS040 0 A->B->C->D->E

2.3.4 {4’
FA P AT O AT T AR P S H 22,

Nebula Algorithm (03 43 09 #)

T HEH: November 25, 2021
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https://www.bilibili.com/video/BV1Uf4y1t72L

2.4 s VID

24 2 VID

£ Nebula Graph A, —/ sy ID #E—FrIH, B VID & Vertex ID,

2.4.1 VID HI%F =
* VID BE LA LU E KFRFHR FIXED_STRING(<N>) B INTe4 5 —1E] 22 (H] HAEIME A Hrh—7h VID 267,
* VID fE—AMEZERFRmE—, HAERIZEIT X RBBARPE P T8 (385 1+ W20 . (HARIEIZERFEY VID J25e 2 £ %1,
* 5 VID AR R P BITHEE, R AN ID 5% UUID,

* VID MR, SEIARE— DR Bl

* VID tHE T —PLAFME—HRS, FIRI—DARSNIES, Tag S TLAFIARZER, FRN eyl Em . AR Tag SHME X
THARFRENE, BANES, Bk, AR, BENS RIS, FoK. SRR, mEss IS,

* [F A ERER] VID 3 BAHE Tag FIFIZE INSERT 184) (I7C IF NOT EXISTS 80 |, BB AR INSERT 2B 55 /55 AN,
o [RINHSVEE 2 HHR VID (H2FNRIE TA A KT TAG B AYMISE INSERT 141, X TAG A YRR 2250 TAG B o

* VID @it 24 (LSM-tree /530 SR FFEFENFH, RILERYIF VID FIMRER &,

2.4.2 VID fEREIN
* Nebula Graph 1.x H3¢#F VID 288058 INTe4 , 2.x S7FF INTe4 1 FIXED_STRING(<N>) » 7E CREATE SPACE HE S 4K vid_type RILUFEE VID 27,
o FAILUEH id() B, $RERS 2R VID §
o ATLURE LoOKUP B MATCH 1H 4, it JE RS | 22N R VID;
o MERE L, EHHE VID $ESAEAIMERER S, B4 DELETE xxx WHERE id(xxx) = "player100" , BV GO FROM "player100" ZFiffy), il @ ME/EE X VID,
PR TIEHRAERIVERE 2875, I LOOKUP | GO FROM $-.ids SFIBH, AHLLATHZ T —RINTZSIERIIIRENLIS: (Lookup) LUIR—ZFFIE () .
2.4.3 VID £
VID AR TARERITEARN b, H—25@ArEL
o (D) B AME— MY R EVSRIEREE N VID ; JEIERfkis T VID;
o B EME—TERIE I ERA K VID, JEYETAHR T 2R,
* j# snowflake SFHIKEM VID, @MV FEERS]

* AIRANBINCFRA RN, (B RZSRAC Y TSN, A EORF FIXED_STRING(<N>) HY N IREMGE R, X RIRGEAREANFFAIESR, MR
A, MINEEY BASE64, MD5, hash ZrighHER 7 2R MK,

* WA hash 77UERK int64 VID @ 26 10 2PN, %4 hash thZEiRERARLIE 1/10, iR SREFIIERE X

2.4.4 FEXFMEH VID HEEEZER

VID HUEHRZSAHE O K ZERINGE X, H— B N EEE S,

2.4.5 "EIfEEIA R " (start vid) S2BEEE

$o RZHBUEBUT, Nebula Graph UZTIER] (MATCH, 60, LOOKUP ) MYBRATIHXI, @M —E i = UREIE LAY VID (start vid) o
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2.4.5 "EIEAAA" (start vid) SR

FEAL start vid RAEPIRAG

1. {5141 Go FROM "player100" OVER JEAEHEATHZZUHIHEIH start vid J2 "player100" ;

2. 5141 LOOKUP ON player WHERE player.name = "Tony Parker" BZX3#% MATCH (v:player {name:"Tony Parker"}), JEiEid/EME player.name HYZREIRENZE start vid ;

B4 match (n) return n; ZOREIFEIR, KM EREME start vid 5 SR —DN2R[HEM, KL,

G EH: November 25, 2021
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2.5 M55

2.5 IRSSZEH)

2.5.1 Nebula Graph 224215
Nebula Graph H=FHR55HIK : Graph i#55. Meta fR55H1 Storage RS, J&—FTEiESHHE D BN,
FAARSSHERA P TIT —XEISCARTAS RS, P e DA S — SO E— e Z M BN B Nebula Graph 48§,

THEETR T Nebula Graph $#EEHIZR 5K,

NetworkX

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

—1
Cllents------------I ------------------ !
___________________________________ |

1
graphdO graphdl graphd2 [EEEE graphdN !
- Graph Service-------- I—————-————————————-:

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

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

Meta BRS3
£ Nebula Graph Z#491, Meta iR%5/ZH nebula-metad HFRFZELL, HTTBIRER, HIA1 Schema #HF, LEEHAIH P PEREE,

Meta fRFGHIFEANGH], THSU Meta I35,
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2.5.1 Nebula Graph Z2gE %

Graph fRs3#0 Storage BRSS

Nebula Graph RAHEIFES #24, Graph k55 MR HIER, Storage MRS AFFHELRIE. ENMHREVIERM, Graph R55EH
nebula-graphd ¥FHERt, Storage ARZ5ZH nebula-storaged HFEFEML, HEIFED BAHRIIERLT :

SR
SYTFRAMIRIE T Graph [R%AI Storage RS, 785 ARG,
AT

ARt Graph IRSFHINRSS g — ko0 BRI, FARIRSS de T DUERS o FimidfitiRss, miH Storage MRESTHIEIEHE AR R, MNSFIK L EE
e, HEZEREMEI R,

o LA
A7 ESZAIRE TR R IR IR, i ELATARYE 25 75 SRR TR A
* HEZAREME
BT 0 EAMEIRHE, Graph IRFSIFAILIMEEZIUFE (28 ERIETT, Storage MRS HATLUNZ AN HEYH S 1SR HIRSS,

Graph IR #1 Storage ARSSHIIFEAMGEA, %20 Graph IRZ5H1 Storage AR5

5% #H: November 25, 2021
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2.5.2 Meta /IR

2.5.2 Meta iR

A4 Meta IRFSHIGHIFITIRE,

Meta fRS35EH

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

|

|

|

|>nGQL| e-o |>Python| | >Java | >C++ |
[E—— Mota Meta Meta "

|

1

Client Client Client
S N I

Leader

Meta
Client

nebula_metad0

Follower Follower

Storage nebula_metad1 nebula_metad?

Service

Meta

Client -MetaService------————————-——- - - - -

Meta %5 /2H nebula-metad HFEEMHRY, AR DUREYAALE nebula-metad HAR%E !

o MikFA, FFTAILUE Nebula Graph 82 1 el 3 /> nebula-metad #H8, WIHREIE 3 4, AP ALUFENTIEE 1 AP,
SE BB B A ERIH A Lo

o ApeppdEdh, 3UAE Nebula Graph $£8H¥% 3 /> nebula-metad #F2, 1RSI EE AR #E_ELURIE S A] .
Fifi nebula-metad MK 73T Raft MVERE, HA— P FEE leader, HAFEELE follower,
leader EHZEIRERHE, 1 leader REME TR FIms AN R ALARSS, HAith follower fENERN, AR leader HINEGE, 2AEFTE follower FH
XY leader,

O\ Note
leader Ml follower HY#¥EiE Raft WhERFEF—5, Kt leader MEMIE2HT leader A2 FEHEFEA—5, EZ X T Raft AU Storage it

%,

Meta ARSSTHEE
EERPKS

Meta R55 77l THPIVIKSRRIREE, &P IET IS RXE RS Meta kS5, Meta IRFSZGEMSER, MIIZWS R E N RIIE R,
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2.5.2 Meta fIk%

#% Nebula Graph Wi, SIS 75015
EERR

Meta RS ABHHAEREER ) AIVALIERE, I EARIED RIS,
EIREZE

Nebula Graph SCRZPEZER], ARIEZERANEIRE L 2RRER, Meta IRSHEFTERIZRNTCENE CEEBEE) |, FHRERBIREE, Filaneg
IR 22,

B SCHEMA 158

Nebula Graph 2 ERHERE, ©f Schema 4% Tag. Edge type. Tag J&I%EM Edge type B,

Meta IR H1#i% T Schema (2, FIELHTT Schema FUFRNN. SSRIMER, FHidREMRIRA,

#% Nebula Graph J Schema 125, E& WA,
BIETTLER

Meta %577 TTL (Time To Live) EX(SE, wLUHTIRELRIREGEM, B35, 2l Storage ST, EASIESI TTL,
BBk

Meta RZ5 I RS BB A S RLAVAIE, HEIA. AR

FJ5%#H: November 25, 2021
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2.5.3 Graph fIi#55

2.5.3 Graph ARS3
Graph fR% 3 BRI IR, SIEMITERIER, KA, AERTHRILUEIET BTN AP B, A5 BA4E Graph

M55

Graph AR534H

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

EHIER AT Graph IR55J5E, XHA1 FEERIUACH |

1. Parser : iAliKIBIAMRHTAIL,
2. Validator : 1& XAEaHE,
3. Planner : $f7H IS LR,

4. Executor : $1175 %45,

Parser

Parser #EHUENIERSG, @ Flex (Aot TE) Ml Bison (BEEDHTLE) EMRMIETEREGTS, FEMMIMMSIEEN (AST) |, {EiEEMR
i BT S TR IR ).,

40 60 FROM "Tim" OVER Like WHERE properties(edge). Likeness > 8.0 VIELD dst(edge) JE ALY AST 41T,

GO

FROM OVER WHERE YIELD
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2.5.3 Graph fIi#55

Validator
Validator BERATA T AST BATHE SRS, FH0AE
* RYSTCEERE R
HSTE AR T RAEE R 5 IR,
IANAENT OVER . WHERE AT VIELD iBAJN, 27#K Schema K4 Edge type. Tag FHERRETELE, sl ABHRNAEIE A MEHRZEEA]

Schema HIE & —5

sl S T RSN
RS A R ST Es 5 B IR SR TR,

BUAIER] $var = G0 FROM "Tim" OVER Like YIELD dst(edge) AS ID; GO FROM $var.ID OVER serve VIELD dst(edge) , Validator BitRE /e f var 2E X,
HXpmaEEE » 2RETEE var,

HEWTFER LT, FHARIE AR AR G IR,
40 WHERE T EREESRIE bool . null TH empty o

B+ ARRIMER
HEWIHETEE © N, KETANEER « WNE Schema #HA TR,

AT GO FROM "Tim" OVER * VIELD dst(edge), properties(edge).likeness, dst(edge) , #%5% OVER FHINTREMIATAENY Edge type, WIHR Edge type &
& Llike Ml serve , IZIBEHAISXETTH G0 FROM "Tim" OVER Like,serve YIELD dst(edge), properties(edge).likeness, dst(edge) o

e NG
KEREERT () AR —2t.

BIAMTES] GO FROM "Tim" OVER Like VIELD dst(edge) AS ID | GO FROM $-.ID OVER serve VIELD dst(edge) , Validator HEtREMEG $-. 10 {EEHENTAME SR ELE
XO

FR5eRUE, Validator MEGERARL—PBIARIHALT, (ERARETIRCAIRITIIRI, FIEEED sre/plamer A,

Planner

WIRACE A nebula-graphd.conf H enable optimizer &iEA false, Planner BEAR2{E(L Validator SEVAERIIHATIKI, MRE#4 Executor 1
HHAAT,

UNSRACIE S nebula-graphd. conf FH enable_optimizer iXiE N true, Planner A} Validator AR SRINHATHRBHA TR, A0 TFEFTR,
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Project

v

GetNeighbor

o™ -

- .
[ Fllter:

\

v

Start

* fEALni

S . . - -

2.5.3 Graph fIi#55

Project

v

Filter

\/

GetNeighbor

v

Start

AN R TR, BT R is — R, BRI AL Project fCHi Filter . Filter ¥ GetNeighbor , FZHREM-T1751 start, &

REFRIUT OFIFEENIT) o

BT, B RESEN AT AL RN R, SR REEE—Mam R, HTHTHHRINREERT, FramERhED key H9
value {H#IAZE (BRT Start %}ﬁ, AR ST SR A B T) . BREREXECE nebula-graph PAIHY  src/context/ExecutionContext. cpp

o

BIANME AT RINZFN ResultMap , TEEENT Filter XN AR, & XIZT FM ResultMap["6N1"] FRISEHEE, NGRS SRAFAETE ResultMap["Filter2"] HH,

TRISEHE, FHEAN R A A K SR E AT

i@y

Planner #HHETWILL73E RBO (rule-based optimization) , FIFUE XALLHIN, AEX Validator B4 s BB T HRIBEATIE L,
BRI CBO (cost-based optimization) IEfEFFEH, (LILIRBIFEAETECE nebula-graph HIE % src/optimizer/ P,

RBO 22—/ BEA_LREERE, BN TEMIIME, MmPUTHRIMRY R CROIZ Project ) JFAR, —AU W FHERFIRIKZNTI A, 153

REFRE AR AT A LAPEACREN,

W EEFTR, REEMT A Filter I, RIMESIT SUZ GetNeighbor , PERECTISCE KIVKHIN], FEEF Filter BUAZ] GetNeighbor HH, SRGFERRTI AL
Filter , ZREEVERCT™— N, fEBUATRNE:, HHET GetNeighbor JAF Storage ARFSHIFEIIFRAL— sifVAT AN, Storage RSN EIENFATT &
S0 s, SRR DRSS MG R &, XL bAoA I8 T HE,

O\ Note

Nebula Graph 2.6.1 BRINEE T L,

Executor

Executor BHE &R (Scheduler) FfTE: (Executor) , s VAEEAHITIRI, TEAITEARIEHITIHRIA O AT TR 7, M1

THEAIT, ERURTIREER, AT ERTR,
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2.5.3 Graph k%

Output: GN_1

Input: start 0 GetNeighborExecutor

B MTHRIT R —— X N —MUTEF, TR AR BT HRINCEWE, SMREFRTESIN A LRETIMEM TR, RoiFiRgs
SO RS R ETR], PRI AL start —204007, e — DR FRIURMI R/ REE TR - i,

Ja BEE ]
Nebula Graph FIEEERGEAIT

|--src

| --context /| BEHARRAT LTS
| --daemons

|--executor //BHITEF
| --mock

|--optimizer //fRALARMY
|--parser [ FEEEES
|--planner //HATI RIS
|--scheduler //iBRESR

|
|
|
|

--service

--uti Ll /| EbtR
--validator //iBAIRRE
--visitor

b7
AP aTLuEsS i 2770 1 fi# Nebula Graph 2514,

* nMeetup- i | 20if#HT 2.0 Query Engine (33 47 30 #)

G HH: November 24, 2021
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https://www.bilibili.com/video/BV1xV411n7DD

2.5.4 Storage I#5%

2.5.4 Storage RS
Nebula Graph F/EEEEFR MR, — e Meta fAXIITEE, FR8 Meta RS, 1ERiXEENA,

BB EARBEEE LT, o8 Storage BRSS. HSZT7E nebula-storaged @i, ASI{UTM4H Storage ARSSIIEINIT,

n%
* =tAE (AW KVStore)
* SV E (Shared-nothing 44, i NAS SEFIRE)
e H—HE (Raft)
e mAAE (Raft)
* SERHAISE =5 RGUHETRY (BlanesczRs )

Storage ARS3%2449

storage service storage service <o storage service
Partition al Partition a2

Raft Raft
<—> <>

Leader Follower Follower

Storage k%5/Z2H nebula-storaged HFRFEER, P RILUREZ RACE nebula-storaged HFEECE, BIATMIRIAEE 1 4N, 435 3 1~

- KV Store

1
1
1
1
1
1
1
1
1
1
e
1
1
1
1
1
1
1
1
1
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2.5.4 Storage I#5%

A& nebula-storaged MM T ET Raft MHMUAVERE, BMRSEMEATUIN=E, M ESTFRICH |
* Storage interface J2
Storage MR&HIIR 12, X T —RIIFENE XA APL, API iERESFEX— BRI —4HE X0 i KV #8406, Bl
* getNeighbors : E I —HMAYHAEE ML, REGALIR RFTEYE, FFH 55208,
* insert vertex/edge : i A —SRMAEE L NCHIEM
* getProps : ZRER—REE —SAMEM,
IERX—ZFFE, {615 Storage IRSFARL T HIEREITHE, AN Storage k52— KV 17#RSS,

* Consensus 2

Storage RGHIFFRIE, ST Multi Group Raft, {FIESR—ZEAIm A HIME,

* Store Engine 2

Storage MRSMRIER, &—MRARAHIFRS 1%, TREAHEARN get . put.  scan SF(E, MHRIRIIERALE KuStore.h HT KVEngine.h SfF, R
R LR 55 7 R I AR R B A M 7 i

IR TN 4 Storage ARSSHITR i1,

KVStore
Nebula Graph i BT/ 4 KVStore, if2H M E KVStore, FEAIT :

FEEAE KVStore,

o FELUENTEARRL, SRR THE, TR Schema Y Nebula Graph ¥, TR FHERANHME Schema (58, /2R L7,
o TR
T FibJ5A, Nebula Graph ffif] RocksDB fEAAMITFiES (%, KT B A KVStore, H4AITLE :
* MT 2N, Nebula Graph RFEACEZ N AREEERE H R 720 HI 2 AH L RE T
* i Meta lR555t 5 BEFTH Storage JIRS5, ATLURIEATH 77 R BTG IIAIRAS, Tahit T inaea .,

©\ Note

AN A BT R TR Ik B BRI Bk 55,

 ERHEHE (WAL) , &M REEECH WAL,

o SRFZANEZER, AFEEREE RS, D EZRRR LR E B R0 R ERIEIAEL

BuEriEE

FIFIERY T 202 A4, Nebula Graph FARARERTAEN key, FIRRERRBANENMEEEFHEE value H, DUEHE s8R MSL I8,
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2.5.4 Storage I#5%

BT Nebula Graph 2.0 FBHE{FIEEIE 1.x FIEANE L TIESR, TSORENMARAR RN RN AN R 22 5
o RBdEFiERE

V1.x Type PartID VertexID TagID Timestamp
21 (1 byte) | (3 bytes) | (8 bytes) | (4 bytes) | (8 bytes)

V2 Type PartlD VertexID TaglD
X1 (1 byte) | (3 bytes) | (n bytes) | (4 bytes)

B BEW

Type key 268!, KJEH 1 PDEI,

PartID BHRD e, KN 3T, WHFBEEMT Storage 7351 (balance) 75 fEARIERTZZIFREEAN 50 F 19
BhE.

VertexID 1D, % ID 5Dy int B, K 8 AT 5 Y8 ID Ay string B, K8 61 4 2 R 4R 2 1

fixed_string £,

TagID SR Tag ID, KHEEN 4 D57,

o IR IERS

S kEdge. - - ... . - = - . . ;
V1.x Type PartlD VertexID Edge Type Rank VertexID Timestamp
: (1 byte) | (3 bytes) (8 bytes) (4 bytes) (8 bytes) (8 bytes) (8 bytes)
V2.x Type PartIlD VertexID Edge Type Rank VertexID PlaceHolder
: (1 byte) | (3 bytes) (n bytes) (4 bytes) (8 bytes) (n bytes) (1 byte)
FB BE
Type key R, KEH 1 D5,
PartID B Frme. KIER 3 ANFEY, FBIEMT Storage 7#H I (balance) A EARIERIZIHRREN 5 1
e,
VertexID #ID, Hi—A™ VertexId 7 HII BRI NELA A ID, (E"AH"BFRER A ID ; J5—1 VertexId "HiA " BEFRE YA
ID, fE"AH"BE LA ID,
Edge type MEER, KT 0 FoR"HA", ANF 0 FRRADL", KEN 4 DT,
Rank PRI 52 [ 2 D RIZRESARIIE L, P AT LUARYE B QT REATIRE, BNFERER B NE. 225K E5 5%,
KNy 8 N,
PlaceHolder Wi, KERN 1 AT,
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2.5.4 Storage /%5

2.0 fl 1Lx BYZESFANT :

o 1x i, URIAM Type fEAHIR, WifE 2.0 FHEHT 7IX %, BEIFEYIE Lo B8 7 Rflsh, bl &g A S FTE Tag.
* 1.xH, Vertexid {ZFF int 2B WifE 2.0 1 HE T string 288,

* 2.0 HHGHET 1.x HAYLER FBX Timestanp o

* 2.0 HABHEHT I T B Placetolder o

2.0 FER TR, DUESZRHERE# I,

Ei%iREA
Nebula Graph {525 Schema,
W REGLHENEEE, Nebula Graph 21BN EIRILEIEIVTFE. HTEEFHKEREEY, ERNATDURERE BUGEE S, (ER02hi, %
ZSEM Meta iigsh &M AR Schema B OFEF) o RN TSHFHELZLHE Schema, 1EBENER, RIMAXREY Schema AR,
BiES R

TR R 6 SR U I R T BT, TR E SRR, BME U A AR S it KT — RS da AR, R F A )RR
FYIE FEEERRIZE S (Partition) ., Nebula Graph RO EIN AR,

YHASTFERA

Nebula Graph HiZ%8 EiY—400 MERE FIFMEERX (key-value pair) , fEAERAEMREZN, TREBONGHRIART, A7 28T
KFTR,
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2.5.4 Storage I#5%

Type ELADE S VID: Src TaglD SerializedVal .
Stored as (1 byte) | (3 bytes) MENIGCIN (4 bytes) erisfizeciaiue Partition x
SrcVertex
- """—""—""-">-----------------"------------- - -~~~ "
1
| Type PartiD: x [RYPEIVE EdgeType Rank VID: Dst |PlaceHolder . ]
:— - - >: (n bytes) (8 bytes) | (nbytes) | (1byte) SerializedValue :
1
1
Composed of 1! = EdgeA—OUt ------------------------------------------------ !
EdgeA |----------- |
i [Eooooes o
1 1 1
' Bl Type | PartiD:y | VID:Dst |-EdgeType| Rank [IAVBCITS PlaceHolder| o :
e ’i (1byte) | (3bytes) | (nbytes) | (4 bytes) | (8bytes) ML RN (1byte) | Serislizedvalue E
e Edpe AN IN R e e e e e e e e e e S L L L e e S L L L Ll U
DstVertex gl 1 r______________________________________I
Stored as ! 1 Type PartiD:y | VID: Dst TagID . ! ..
L— ,: (1byte) | (3 bytes) | (nbytes) | (4 bytes) SerializedValue : Partition y
1 1
I-DstVertex - - - - - - - - - - - - - - - m e mmm———— - -~ i

FELUR IR s — 20001, 2R SrcVertex i EdgeA 2 H VAL DstVertex, FERUESTE (SrcVertex)-[EdgeA]->(DstVertex) o X miAll—
FONED 4 MHMEN AR FEEATM N AF 57 fr, B Partition x A Partition y H1, TEAHAAANTT -

* /5 SrcVertex MEEERIF(E Partition x HF, Key lUTEH Type. PartID (x) , VID (Src) #1TagID, SerializedValue Bl Value, 2F%!
bl E

* i EdgeA ME—{1#E, XHEMA EdgeA Out &R, 5 SrcVertex —[RIf#1F7E Partition x H1, Key fVFE¢H Type. PartID (x) .
VID (Src, HllgiSrcVertex 191ID) . EdgeType (fF5MiE, R&FAA4 M) . Rank (0) . VID (Dst, Hlsi DstVertex 1Y ID) I
PlaceHolder, SerializedValue H| Value, 2F5I{LiiLEM:,

* /5 DstVertex WHHE{F1F1E Partition y A1, Key W7 Type. PartID (y) , VID (Dst) #{l TagID, SerializedValue [l Value, ZF#5
{Ei s,

* i EdgeA W {3#E, XHMH EdgeA In #/R, 5 DstVertex —[E{#f#(E Partition y #, Key F5E4 Type. PartID (y) .
VID (Dst, His DstVertex #Y1ID) . EdgeType (Fi5hfh, AFKLAFHAA) . Rank (0) . VID (Src, Hls SrcVertex #YID) #1
PlaceHolder, SerializedValue H Value, ZF5HLAEN, 5 EdgeA Out AixElmryseatEmA,

EdgeA Out fl EdgeA In PUTHAHEKIIMGSAERFAETEHRZ, “HHEK 728 LIV—5%&i0 EdgeA, EdgeA Out H T MWERIARIE 1
K, B0 (a)-[1--() ; EdgeA In JTH&A HEREGEIIER, sSERMAHRRIMR, L5 Es R ThuEmiER, SIaifEn 0-10->@) o

20 EdgeA Out fl EdgeA In —#, Nebula Graph JUR T fH#EESAEE, SBUABARTHRIVKIRZEREG. KR Key &AL 22
b, {H Value i HIRVZEESRIEERACEABORAIEL, PR, SARVE AR S N, REE 2 A 5 e X R,

BUSRASHHATHRAE, 0 T ORIER DMREN B —8E, AILUTE TOSS JigE, JFEE, RIAEIERIFTERN DA TIRE, IRTEREAFTHESD Fridt T
BelE, BIRIRAEER,

BREE

SR ERIg R A Hash 1972, BIX S VID BHATHGERRE, F—DRATH Tag, HEIMADEEEH SRR — Mok, XM 2ostern 1 &
R,

O\ Note

AR E 22N T e T AR, o R IE R LR E S, BUOR BRI AL 55 RR A TR,

RABADARAERRI DR, 2R DA ERFEIE. o F#E(E CREATE SPACE BfHEE, IHERAHK,

AR B IR SR EERE e (FRIHE—ALER L) |, AISE AR e,
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https://github.com/vesoft-inc/nebula-common/blob/master/src/common/clients/meta/MetaClient.cpp

2.5.4 Storage I#5%

AR VID Rl R % %R

// AR ID KEA 8, ATHS 1.0, FEIELBUA int64.
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;

fRi Bk,  EIRMRRE R NEEN AT TIA A I, B HUSIE AN int64 AT (int64 UFMIEEITELRERMTAY) | FHTFawE, 2R
JEm 1, Bn:

pId = vid % numParts + 1;

ARG I B ROIRAT T

SH BEWA

% BURGEE,

nunParts vID FTFEE 22 R 5 oL, B CREATE SPACE B4]H partition_num {Ho
pld VID FT{E 53 i ID,

BlaA 100 kv, vinoy 1. 101 #1001 W="RUFFARFEMEEMREFR D . 7 h ID AINLaRtbl 2 IR 2R,  FrLURRIEREERITN AN Johr
TH—EE .

Raft

XTF RAFT BITEIEN4E
ARG, F—RdREE A2 DEE, SR REIA LT, REIRNERIET, IO E—E IR TFEORGRIE S M EIAZ I —E .

FAJFEL | Raft BU2—FHA T RIEZEIA—ZIEIPNL, Raft RAIZDEIAZRZOENG RN, S EEERCBIARER (Rik) BIARN Leader, H
Leader REFTHRIANIMEIRS ; Hith Follower {EA%& 7, X% Leader WIRHEE GEEWKE, 24k m5F) , HAR Follower BT —fik
2, BEEH— 1 Leader, Leader I Follower 2@ Lk S EIRIE G1FS, 2L Raft-wal A5 NG AN, #8532 OB ENR R Y
RIARZIN A A,

O\ Note

K7y Raft-wal T 2E MIEREAL, ARG AL R S8 Raft DBEN, SEEFRERSS, M 10 FPEEENN T, RSBRKWIEHRIEZL
Leader,

PR | T RPN AR, Leader RFFZE AL Raft-wal (975, FHZSEFAPLHEAM Follower, FRATE B4 BIAH REIKE]
Raft-wal J5, FREEEFIZGAKI, X TEPREMEEOER, #BEEiF Leader, 1M Follower HAZ5IE KIS,

MR D R 1 L B NECE R (B2 RERE  AERRGERA DRI, HESE Leader ; AIMHALRIR, RO,
=2 D BENEER 3 EIA (EZ2R) EREE  ARRSTH 3 DEIAR, H—1EIAR Leader, HAth2 PMRIAZ Follower ; Al Leader &£
R, FITH RS — Y Leader (MU —> Follower) , MWIRGIAMEM ; (B2 43X 2 PMRERPE—SHERENEE, HTREAK
e, Rgthisee i,

O\ Note

Raft ZEIAMN XSG HDFS ZaIANTXZ AR, Raft T “ZRIRE, KitEALE T2 EE
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2.5.4 Storage I#5%

MULTI GROUP RAFT

T Storage MRS HEEFHERE DA ALW, FILUET Raft ML T Multi Group Raft, BN FIVFTERIALFRLR — Raft group, HA
—/NEIAE leader, HABEIASE follower, MR —ZMERE FTAM. Raft FER73 S0 T,

BT Raft HEARRFLLR, Nebula Graph /] Multi Group Raft Z&fFILAE, 75 ERZN, nTLIERdES Nebula Graph Wit EZ259H
BEARZ SIS, HI4A0 Raft group PIETEREAPIRAMEE. WAL UM, s U (KIS o 4,

SZEf Multi Group Raft H 2 Mk :

* % Transport 2

#—/> Raft group WEBETFEZEAIX MY peer ZXHE, WIRATHEHE Transport /2, XSBEHZNFFHEE LR,

o LRI
WA E—HLAR M, DERRANSIEET 2, SFEOREMN - T X8,
#tE# (BATCH) 2k

Nebula Graph #, M7 HEGERITEHSE, N TigEaH, 5HENBEHIEEEE, (B2HT Nebula Graph FIf] WAL Bl —LER55 kg, &
TR T4, 3% Nebula Graph AR5,

BIATES CAS #R{EFRELZAIN WAL R REAT, AR—MILRE AR WAL HEE 7 CAS JUHH) WAL, SEFRE o RS/ ML, 5
FURUEBX 140 WAL S35,

LEADER tJJit (TRANSFER LEADERSHIP)

leader YO TREBEEREE, TN AN —AHIETIREY — AN, BeRiEs 2 g leader, MFRNIE, REILYHL leader,
BmErsets)n, s EE leader )i,

T leader K, 1252 leader YHiamSh, BEAMKFEECH leader 517, 4 follower IiF| leader Uifftasi, mba R,

RAEE
R Tl S— Raft group FIRGREAEZEN, FTEA—MPENATS, RS THIH group WEEURFEE EEIER Y, SUERBA L T
group ZIHKY group HITHIHINE, J T EMEL, Diego Ongaro 7£H CIELIESCHIRHERFUEIR—1 peer 19773, LURIEHTIH group 1Y
ZROREEHES, Nebula Graph tERA TIXANAR, AR ERE R SINEFX A, BAsARiE2 0 Raft Part class B
addPeer/removePeer [5LF,

5 HDFs M3
Storage RSHT Raft RSN REEH, 5 HDFS ARG E—LEXF, fian

* Storage R&5A st Raft PHRIE—E:, BIASE@EE NEE, FHEHTE2 leader, T HDFS 17 E4%43E1 DataNode FEhE:T
NameNode fRIE—ElE, XEIAREBEZR,

* Storage k%5 HF leader BIAFRMEEETMRSS, M HDFS WATABIAES AT LUR LI E RS
* Storage MRS EIRBUEIALR, HAEEQREZERNIEERIALE, T HDFS nfLUREEIARR,
* Storage MRS EEEYI XRS5, Wi HDFS .12 (il HBase) FBEULViA HDFS, HARESIRS, N fEAK (RPC) JEZ,

HIMEZ, Storage IRZ5HEMGEEY, Fifil 7 —LLIRE, ZUH91%HE HDFS &7, RILIAMEE R MBS ERE,

7]
FA PR DUEE AR 4 /5 6 T f# Nebula Graph HY7##1&1,

* nMeetup- Liff | Storage in Nebula Graph 2.0 (24 43 29 #)

- 31/709 - 2021 Vesoft Inc.


https://www.bilibili.com/video/BV16b4y1Q77k

2.5.4 Storage IR

G November 24, 2021
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3. FREA]

3.1 R AT

PERAT R A e S EH] Nebula Graph, @i&Hl#E, %8 Nebula Graph, DURHERESEIHSE R,

3.1.1 X4
LU T DB DU aER B T B Nebula Graph,

1. %% Nebula Graph

ffifl RPM =k DEB (fFrf Ll Pi# 72 Nebula Graph, HEHE A=A R TAHES WL E,
2. |53/l Nebula Graph

#k#E4F Nebula Graph Z /57253 Nebula Graph k%,
3. &% Nebula Graph

&3 Nebula Graph fR55/EHIFIEH%& %%, Nebula Graph SCRZME PG, Yo AT AER LR 17% P Nebula Console jE#%

Nebula Graph /5%,
4. #H% M nGQL (CRUD sy
%45 Nebula Graph ZJ5EIA]#H nGQL (Nebula Graph Query Language) #{TigHE,

3.1.2 L5

FH P A] LIVEERIST 1 1% Nebula Graph FIH % HESHIRIE,

Aisn

o T EfE#E W) Nebula Graph (37 % 40 )

* Foesa /N#4HIH 4% ——Nebula Graph LS AEES (04 %5 20 )
* Foesa /NI R ——path (I=FZH (03 43 09 #)
AMER5
* Nebula Graph Studio % (03 4 23 #)
* Nebula Exchange (03 %5 08 #)
* Nebula Algorithm (02 47 36 #)
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https://www.bilibili.com/video/BV14U4y157zc
https://www.bilibili.com/video/BV1Q5411K7Gg
https://www.bilibili.com/video/BV1Uf4y1t72L
https://www.bilibili.com/video/BV1QN411Z7Vh
https://www.bilibili.com/video/BV1Pq4y177D9
https://www.bilibili.com/video/BV1fB4y1T7XK

3.1.2 #ii

NG S
o H—F L EIRIRERLS, R (08 4 12 )

o W WA EATHEY.S] Nebula Graph (07 47 44 #)

R Bilibili 2R, #& 30 24, 500 28RN,

RJE%#H: November 24, 2021
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https://www.bilibili.com/video/BV17X4y1A7p9
https://www.bilibili.com/video/BV1aX4y1A7xd
https://space.bilibili.com/472621355

3.2 %518 1 : &4 Nebula Graph

3.2 3% 1 : %% Nebula Graph

RPM #1DEB /& Linux R4t N WM, AR @aimEH RPM 5 DEB XHHE—HB 18 EPud %% Nebula Graph,

Q  Note

% Nebula Graph /Y7 XS ILE ] RPM/DEB ¢l il & Ht,

® Enterpriseonly

AR & 2= inquiry@vesoft.com,

3.2.1 BiiREM

2% wget

3.2.2 THZES
2= 0SS T&

* T#i release A
URL #&=V0F -

//Centos 7
https://oss-cdn.nebula-graph.co

E]

//Centos 8
https://oss-cdn.nebula-graph.co

E]

//Ubuntu 1604
https://oss-cdn.nebula-graph.c

o
E]

//Ubuntu 1804
https://oss-cdn.nebula-graph.co

El

//Ubuntu 2004
https://oss-cdn.nebula-graph.co

E]

BIANTE N #5E T Centos 7.5 [ 2.6.1 2234540,

wget https://oss-cdn.nebula-graph.com.cn/package/2.6.1/nebula-graph-2.

wget https://oss-cdn.nebula-graph.com.cn/package/2.6.1/nebula-graph-2

TFEGET ubuntu 1804 14 2.6.1 25T, ¢

wget https://oss-cdn.nebula-graph.com.cn/package/2.6.1/nebula-graph-2

wget https://oss-cdn.nebula-graph.com.cn/package/2.6.1/nebula-graph-2.

.cn/package/<release_version>/nebula-graph-<release_version>.el7.x86_64.

.cn/package/<release_version>/nebula-graph-<release_version>.el8.x86_64.

6.1.el7.x86_64.
.6.1.el7.x86_64.

oBo
6.

e

.ubuntul804.
.ubuntul804.

-35/709 -

S

pm

5

pm

.cn/package/<release_version>/nebula-graph-<release_version>.ubuntul604.amd64.deb

.cn/package/<release_version>/nebula-graph-<release_version>.ubuntul804.amd64.deb

.cn/package/<release_version>/nebula-graph-<release_version>.ubuntu2004.amd64.deb

rpm
rpm.sha256sum. txt

amd64.deb
amd64.deb.sha256sum. txt
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https://docs.nebula-graph.com.cn/2.6.1/4.deployment-and-installation/2.compile-and-install-nebula-graph/deploy-nebula-graph-cluster/

3.2.3 %% Nebula Graph

o TEHABITLRA (nightly)

* nightly KA # T IRHIRE. HrRetE, IR RAEE P FRE A nightly iR,
* nightly JANRIES H#RER B A, WARIERE 2 B0 4.

URL #ATF -

//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

PANEE R 2021.11.24 5E T Centos 7.5 [ 2.x 224540

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

BRE 2021.11.24 5EHTF Ubuntu 1804 19 2.x ZE3EE

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

3.2.3 &% Nebula Graph
* 7% RPM @
$ sudo rpm -ivh --prefix=<installation_path> <package_name>

BIAMAEBRIARS T %2562 .6 . 1L A RPM. &

sudo rpm -ivh nebula-graph-2.6.1.el7.x86_64.rpm
* %% DEB @
$ sudo dpkg -i --instdir==<installation_path> <package_name>

BIATTEBRIARS (3 T %322 .6 . 1 itARY DEB & !

sudo dpkg -i nebula-graph-2.6.1.ubuntul804.amd64.deb

Q  Note

BRI B R, BRINEERR N Jusr/local/nebula/ o

3.2.4 [GEIRME
o ({2MkhR) %E License

* |53/l Nebula Graph
* %% Nebula Graph
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3.2.4 Ja8HR(F

G November 24, 2021
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3.3 %518 2 : B5) Nebula Graph fRS3

Nebula Graph {7 nebula.service EHEARSS, GBS, Fik. EE. FIEMEE,

nebula.service FYERIABSIRIZ /usr/local/nebula/scripts , ANSRIESGT Z2EREEE, THE(H FH SERRESES,

3.3.118%

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

[-v] [-c

<config_file_path>]

<start|stop|restart|kill|status>
<metad |graphd|storaged|all>

SR LW

-v ERFEAIEE R
-c YEEBLE SRS 1R, BRINESTEN Jusr/local/nebula/etc/ o
start EIIRS .

stop =1k RSS .

restart HEMRS

kil Ak ARSS .

status HHEMRSIRE,

metad B Meta IR55,
graphd EH Graph %5,
storaged HH Storage IR%5.
all EHTAIRS .

3.3.2 [B&h Nebula Graph BRS

FEEBREPE

XFfEH RPM 8¢ DEB (%24 Nebula Graph, P41 FaSEaIIRS :

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

[INFO] Done

[INFO] Starting nebula-graphd...

[INFO] Done

[INFO] Starting nebula-storaged...

[INFO] Done

BERME

*Ff#iH Docker Compose #E) Nebula Graph, 7 nebula-docker-compose/ EH SEPIHATAN F an S B SRS

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

Building
Creating
Creating
Creating
Creating
Creating
Creating
Creating
Creating
Creating
Creating

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

nebula-docker-compose_metad0_1 ... done
nebula-docker-compose_metad2_1 ... done
nebula-docker-compose_metadl_1 ... done
nebula-docker-compose_storaged2_1 ... done
nebula-docker-compose_graphdl_1 ... done
nebula-docker-compose_storagedl_1 ... done
nebula-docker-compose_storaged0_1 ... done
nebula-docker-compose_graphd2_1 ... done
nebula-docker-compose_graphd_1 ... done
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3.3.3 {%1k Nebula Graph k%5

3.3.3 {1k Nebula Graph BRSS

VB kil -9 ay ARl R, N AR MR B E Rk

IERRABE
PATAN F @431 Nebula Graph AR%5 :

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

[INFO] Done

[INFO] Stopping nebula-graphd...

[INFO] Done

[INFO] Stopping nebula-storaged...

[INFO] Done

BEREE
1E nebula-docker-compose/ FI SRS TAN F i 43{#1E Nebula Graph R%5 :

nebula-docker-compose]$ docker-compose down

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

Removing network nebula-docker-compose_nebula-net

O\ Note

A4y docker-compose down -v 23 MERFTA A<M Nebula Graph W(E, IR #HIYE developing 58 nightly A, I HA —LE3 AN, 3E2IRX
1

ey
A

3.3.4 &% Nebula Graph BRSS
IEBBE
PATAN F 4255 Nebula Graph ARSSIRE :
$ sudo /usr/local/nebula/scripts/nebula.service status all

o WISLREMT TR, #0R” Nebula Graph ARS51EHIB T,

[INFO] nebula-metad(de03025): Running as 26601, Listening on 9559
[INFO] nebula-graphd(de03025): Running as 26644, Listening on 9669
[INFO] nebula-storaged(de03025): Running as 26709, Listening on 9779

* WIRREZEEUNTEER, R Nebula Graph k%555, ATLURESHIRSEEUE—PHkE, SFETE Nebula Graph X FRHE,

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

Nebula Graph fR&H Meta %5, Graph &SI Storage MRSSILFEIHEML, X =FARSSIIECE SCIFERIRMAIE 2 H R etc B, BRIABSIEN Jusr/
local/nebula/etc/ , FH /AT LUK AAH B VB E SCAFHEE )L,

BENE
£ nebula-docker-compose H SR TAN T i 32 %E Nebula Graph ARFFIRE :

nebula-docker-compose]$ docker-compose ps

Name Command State Ports

nebula-docker-compose_graphdl_1 /usr/local/nebula/bin/nebu ... Up (healthy) 0.0.0.0:49223->19669/tcp, 0.0.0.0:49222->19670/tcp, 0.0.0.0:49224->9669/tcp

nebula-docker-compose_graphd2_1 Jusr/local/nebula/bin/nebu ... Up (healthy) 0.0.0.0:49229->19669/tcp, 0.0.0.0:49228->19670/tcp, 0.0.0.0:49230->9669/tcp

nebula-docker-compose_graphd_1 Jusr/local/nebula/bin/nebu ... Up (healthy) 0.0.0.0:49221->19669/tcp, 0.0.0.0:49220->19670/tcp, 0.0.0.0:9669->9669/tcp

nebula-docker-compose_metad0_1 ./bin/nebula-metad --flagf ... Up (healthy) 0.0.0.0:49212->19559/tcp, 0.0.0.0:49211->19560/tcp, 0.0.0.0:49213->9559/tcp,
9560/tcp

nebula-docker-compose_metadl_1 ./bin/nebula-metad --flagf ... Up (healthy) 0.0.0.0:49209->19559/tcp, 0.0.0.0:49208->19560/tcp, 0.0.0.0:49210->9559/tcp,
9560/tcp

nebula-docker-compose_metad2_1 ./bin/nebula-metad --flagf ... Up (healthy) 0.0.0.0:49206->19559/tcp, 0.0.0.0:49205->19560/tcp, 0.0.0.0:49207->9559/tcp,
9560/tcp

nebula-docker-compose_storaged0_1  ./bin/nebula-storaged --fl ... Up (healthy) 0.0.0.0:49218->19779/tcp, 0.0.0.0:49217->19780/tcp, 9777/tcp, 9778/tcp,

0.0.0.0:49219->9779/tcp, 9780/tcp

nebula-docker-compose_storagedl_1  ./bin/nebula-storaged --fl ... Up (healthy) 0.0.0.0:49215->19779/tcp, 0.0.0.0:49214->19780/tcp, 9777/tcp, 9778/tcp,
0.0.0.0:49216->9779/tcp, 9780/tcp

nebula-docker-compose_storaged2_1  ./bin/nebula-storaged --fl ... Up (healthy) 9226->19779/tcp, 0.0.0.0:49225->19780/tcp, 9777/tcp, 9778/tcp,

0.0.0.0:4
0.0.0.0:49227->9779/tcp, 9780/tcp
MRS A T, P T LUEHIA R A 2FE (B4 nebula-docker-compose_graphd2_1) ,

SRIGHUT docker ps ZEERT Y CONTAINER 1D GBI 2a6¢56¢405f5 ),

[nebula-docker-compose]$ docker ps

CONTAINER ID  IMAGE COMMAND CREATED STATUS
PORTS NAMES
2a6c56c405f5  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/tcp nebula-docker-compose_graphd2_1
7042e0a8e83d  vesoft/nebula-storaged:nightly "./bin/nebula-storag..." 36 minutes ago Up 36 minutes (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
18e3ea63ad65 vesoft/nebula-storaged:nightly "./bin/nebula-storag..." 36 minutes ago Up 36 minutes (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
aT4054c6ae25 vesoft/nebula-graphd:nightly "/usr/local/nebula/b..." 36 minutes ago Up 36 minutes (healthy) 0.0.0.0:9669->9669/tcp, 0.0.0.0:49221->19669/
tcp, 0.0.0.0:49220->19670/tcp nebula-docker-compose_graphd_1
880025a3858c  vesoft/nebula-storaged:nightly "./bin/nebula-storag..." 36 minutes ago Up 36 minutes (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 ..." 36 minutes ago Up 36 minutes (healthy) 9560/tcp, 0.0.0.0:49213->9559/tcp, 0.0.0.0:49212-
>19559/tcp, 0.0.0.0:49211->19560/tcp nebula-docker-compose_metad0_1
3b2c90eb073e  vesoft/nebula-metad:nightly "./bin/nebula-metad ..." 36 minutes ago 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
7bb31b7a5b3f  vesoft/nebula-metad:nightly "./bin/nebula-metad ..." 36 minutes ago Up 36 minutes (healthy) 9560/tcp, 0.0.0.0:49210->9559/tcp, 0.0.0.0:49209-
>19559/tcp, 0.0.0.0:49208->19560/tcp nebula-docker-compose_metadl_1

IR SR A A PR P

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

335 %
%% Nebula Graph

G November 24, 2021
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3.4 518 3 . ¥ Nebula Graph

3.4 #¥% 3 1 & Nebula Graph

Nebula Graph SCRFZRZEZ S, ff CLI &/ Uk, GUI & URRITI THIEE S TT LR P, ASCRHbA Nebula Graph &5, H M40

ffFEE CLI %% Nebula Console,

3.4.1 Nebula Graph ZF i

PRI LA SRR il i 71T L HoRIERE Nebula Graph /%,

3.4.2 8 Nebula Console %# Nebula Graph
AR
* Nebula Graph k% E 550,

* J51T7 Nebula Console FH#HZ21T Nebula Graph RYIRS5 %5 48 Hi,

RSB
1. #£ Nebula Console T#{IiHE, AFRENRRA, ¥ Assets,

©\ Note

R VOEFERBAR .

Nebula Console v2.6.0

What's Changed

Feature:
e Support SSL connection by @jievince in #138
Others:

* Delete separator line between rows by @yixinglu in #134
» Restore separate lines for plan description table by @yixinglu in #135
¢ Change MinConnPoolSize by @HarrisChu in #137

Full Changelog: v2.5.0...v2.6.0

Contributors
™

» Assets o

2.1t Assets DXIEREWIEHBITATHR MR, TECCFRMLE b
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https://docs.nebula-graph.com.cn/2.6.1/20.appendix/6.eco-tool-version/
https://docs.nebula-graph.com.cn/2.6.1/4.deployment-and-installation/manage-service/
https://github.com/vesoft-inc/nebula-console/releases

3.4.2 f#i/f] Nebula Console j%###% Nebula Graph

nebula-console-darwin-am -v2.6. .

Q@ nebul le-darwi d64-v2.6.0 5.42 MB
nebula-console-darwin-arm64-v2.6. .

@ nebul le-darwi 64-v2.6.0 5.23 MB

@ nebula-console-linux-amd64-v2.6.0 5.44 MB

@ nebula-console-linux-arm-v2.6.0 4.68 MB

@ nebula-console-linux-armé64-v2.6.0 5.04 MB
nebula-console-windows-am -v2.6.0.exe .

@ nebul le-wind d64-v2.6.0 5.41 MB

@ nebula-console-windows-arm-v2.6.0.exe 4.68 MB

Source code (zip)

[?) source code (tar.gz)

3. (Adk) N5 EMER, HEafa XN nebula-console o

O\ Note

1£ Windows R4iH, 15 E A4 nebula-console.exe o

4. {5217 Nebula Console FI#l#s EHATAN N a4, NHF#F nebula-console XA TR,

O\ Note

Windows &GtiHk 4 5K,

$ chmod 111 nebula-console

5. fEmH THmEH, YR TIEHRZE nebula-console SXHFTEH %,
6. PUFTAN T i 43i%EH% Nebula Graph,

* Linux 8¢ macOS

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

* Windows

> nebula-console.exe -addr <ip> -port <port> -u <username> -p <password>
[-t 120] [-e "nGQL_statement" | -f filename.nGQL]
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3.4.3 Nebula Console 4y

SR
£ BEW
-h BRI,
-addr B ZERRY graphd ARSSHY TP sk, By 127.0.0.1,
-port R E B graphd RS, BN 9669,
-u/-user %8 Nebula Graph Ik S A%, REASHINER, FTLUEFEZECHFENT 4% (BIAN root) .

B A LA . RIS B RAIER, i n] DUR SR AT

—y

-p/-password

-t/-timeout BB ARSI B IN I R, SRR, BRIAMEDY 120,
-e/-eval BE T RIS nGQL A, JEHERIERPT - RIZIEMFHREZER, KI5 BN ER,
-f/-file BB iE nGQL BN AIIRE, EHMRYG R MATIZSHF NI nGQL IFAIIFRIMEER, IT5eH)E A IliTE

#,

FAFTRTLUEEH . /nebula-console --help A 3REFATE SEMY WA, AT H G4 E5E 2 3iH,

3.4.3 Nebula Console #3%

Nebula Console #2555 41, AIASH CSV ¢, S DOT Xff, SANNREHEES,

O\ Note

WHERXTKRNE,

S csv X
CSV XA FF i S TIRR ISR,
Q  Note
* CSV M7 48 TAE H s+, Bl Linux @34y pud TR H &,

o a AN T — S &R AR

S CSV X T

nebula> :CSV <file_name.csv>

S DOT X
DOT (AR TR S HATHRR EIZE R, HAUFIEEREEM CSV XFAIFL,

O\ Note

* DOT SCHRIFAE S AT TAEE &, HI Linux @345 pud TR HF,
* DOT XN L E il J51E GraphvizOnline FITTHURGG, A2 s T AL AIBLAT TR B,

o arm E T - SRE R,
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https://dreampuf.github.io/GraphvizOnline/

S DOT ffanan T
nebula> :dot <file_name.dot>
BN/

nebula> :dot a.dot
nebula> PROFILE FORMAT="dot" GO FROM "player100" OVER follow;

hnEEAE RS
MBS PN nba, ¥41 Schema (SRAEHEERIHHHMX st s 7 EE,
Pl e < Ci S T A

nebula> :play nba

EEHT
HEHIT T —d N X, RETHNBIRATINE, Rt
nebula> :repeat N

NG

nebula> :repeat 3
nebula> GO FROM "player100" OVER follow;

| "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)

BERR

WEIR N 7, WA TEW Schema W, KB Schema & 7SI, FREAE F—MOBKENY RS EHE, aauT

nebula> :sleep N

PABES

3.4.3 Nebula Console

FAFTRTLUEEH <exTT 8% :uIT M Nebula Graph Wifi%#%, A5 {##H, Nebula Console XFHEH T ES () BVNEGS, B4 quit,

NG
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nebula> :QUIT

Bye root!

3.4.4 ‘& Jin) @

W{AlEE FRS R Nebula Console ?

TEAMI%w%E Nebula Console #FIY, &2 GitHub nebula console TUHAYHIH,

3.4.4 HWnH

RJGHEH: November 24, 2021
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https://github.com/vesoft-inc/nebula-console#build-nebula-graph-console

3.5 BB 4 %M nGQL (CRUD 4y

355 % 4 FRAEANGQL (CRUD &%)
A 4H Nebula Graph #IHIESHEAIEE, WIEHT Schema QA FE M & EREIVIE,

AR T ZIERAE, S0 nGQL f&iH,

3.5.1 EZEjE#] Schema

—> Nebula Graph KBl — ek MEZERIEM. RN EZEREZEYERRERY, HFAILIER — DG R R R E 22 E R R B,

|
|
|
, Graph Space A Graph Space B Graph Space ...
|
|
|
|

A Nebula Graph Instance
\ /

e e e o o e o o o e e o o e e e e e o e om0

T TEEZERI PR ARGE, FENEEIEEE X —1 Schema, Nebula Graph /Y Schema /241 L5924,

il #H v Wi

i (Vertex) FORMSE SRR SEAR, — D RATLUE — e MR%E.
Pr% (Tag) R, 58 ST — R SRR B

¥ (Edge) TR RZ A JT 1A 5% 5o

R (Edge type) MR, TE ST — R S R

BEEE, HSWEREL,

ARSCRHE T B AR R BRI R T A,

-46/709 -

2021 Vesoft Inc.



3.5.2 Ki#f Nebula Graph SEEHUHLERIRE

e TN BN B S S S S S S S S S S S S S S S S S S . ey

- -~

/ Tag: player \
/ VID: “player100” \
Properties:

* name: “Tim

Duncan” Edge type: follow
PfOF:jeftYi s + age:42 Prgpe?t)e
. ree: ,

€g * degree: 95

Edge type: follow

Edge type: follow
Tag: player Property: Tag: player
VID: “player102” * degree: 90 VID: “player101”
Properties: Properties:
* name: “LaMarcu * 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”

o
]

b N Graph space: basketballplayer

~ ”’
~ -

3.5.2 ¥ Nebula Graph EEHHIRE

O\ Note

BB MUGENAINS, HLRFTH I Storage M55 IEHE] T Meta IR35, HUITA4 SHow HosTs ZE B AR,

nebula> SHOW HOSTS;

e o - L T R R e T +
| Host | Port | Status | Leader count | Leader distribution | Partition distribution |
froocooooocooos Soocooooooos Sroocooooooos foocooooooocooo $ooooooooooooncoooo0000 foooocooosooooooococoo000 +
| "storagedo" | 9779 | "ONLINE" | 0 | "No valid partition" | "No valid partition" |
| "storagedl" | 9779 | "ONLINE" | 0 | "No valid partition" | "No valid partition" |
| "storaged2" | 9779 | "ONLINE" | 0 | "No valid partition" | "No valid partition" |
| "Total" | __EMPTY__ | __EMPTY__ | 0 | __ENPTY__ | __EMPTY__ |
feococooosoooe feocooooooos freocooooooos feocooooosocoos $ocooococoooooooosoooos feococoooooosoosacocoooss +

ERmIEERA, EE Status %, FIDEZIFTE Storage IRFEEL,
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3.5.3 AIEATEEE 2R

RS ITMBlEINER

Q" Caution

Nebula Graph FHUTAIT OUEAUELERIE, BRD LI, ZE T ~DOLBEMZ EFREAERL, BT SRE. WEREIEREYD, HEaRIEaEN
FIEAT, EFR 2 DOBEY (20 8)

CREATE SPACE

CREATE TAG

CREATE EDGE

* ALTER TAG

ALTER EDGE

CREATE TAG INDEX

CREATE EDGE INDEX

Q  Note

BAONDBEE AR 10 B, BUODBKE IS heartbeat_interval_secs, THZ ULALE A /1o

3.5.3 BUEMIZEFEZE 8]
nGQL &
* Oz

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

* Gl AR 2]

nebula> SHOW SPACES;

o SRR

USE <graph_space_name>;

il
1. PUATAN T IEABIEES N basketbal Lplayer FYIEIZE(H],

nebula> CREATE SPACE basketballplayer(partition_num=15, replica_factor=1, vid_type=fixed_string(30));
2. PUATATAT SHOW HOSTS i oy Y AR, WACRF-18 707,

nebula> SHOW HOSTS;

focooooooocoos focoooooooo0 foccoocooooo focooooooocooo0 Do 0000000 000o00000000000c000000000 focooocooooocooooooocooos +
| Host | Port | Status | Leader count | Leader distribution | Partition distribution |
S B fhocccozcocoo focccozcocos fhoccccocoosozoo f—cccooco—ocosocoooscoooososocososo S e +
| "storaged0" | 9779 | "ONLINE" | 5 | "basketballplayer:5" | "basketballplayer:5" |
| "storagedl" | 9779 | "ONLINE" | 5 | "basketballplayer:5" | "basketballplayer:5" |
| "storaged2" | 9779 | "ONLINE" | 5 | "basketballplayer:5" | "basketballplayer:5" |
| "Total" | | | 15 | "basketballplayer:15" | "basketballplayer:15" |
oo oo oo oo o e e e +

415 Leader distribution 75394, 151 TA4 BALANCE LEADER EEHT /L, HEZIER, 1S Storage Mz,
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3 JEREEIZE(A] basketbal Lplayer o

nebula[(none)]> USE basketballplayer;
FHFRTLLAT AT SHOW SPACES &7 B Y 11 22 (Al

nebula> SHOW SPACES;

R e e +
| Name |
tococoocooocososososoo +
| "basketballplayer" |
e +

3.5.4 gl Tag #1 Edge type
nGQL &%

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

SEIEEIEZS I CREATE TAG fll CREATE EDGE,

Tl

@Il Tag: player Al tean, &% Edge type: follow fll serve , BiRHAN T,

Eqyin 2 Ja

player Tag name (string), age (int)

team Tag name (string)

follow Edge type degree (int)

serve Edge type start year (int), end year (int)

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

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

3.5.5 iA=L

RIPaTLAfER] INSERT 154, ETHIAR Tag A, SEETIAEN Edge type AL,

nGQL i&&
o A

INSERT VERTEX [IF NOT EXISTS] <tag_name> (<property_name>[, <property_name>...])
[, <tag_name> (<property_name>[, <property_name>...]), ...]

{VALUES | VALUE} <vid>: (<property_value>[, <property_value>...])

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

VD J2 Vertex ID HV45%5, vID fE—PMEIZERTZHE—), ZRIEHIES U INSERT VERTEX,
* AL

INSERT EDGE [IF NOT EXISTS] <edge_type> (<property_name>[, <property_name>...])
{VALUES | VALUE} <src_vid> -> <dst_vid>[@<rank>] : (<property_value>[, <property_value>...])
[, <src_vid> -> <dst_vid>[@<rank>] : (<property_name>[, <property_name>...]), ...];

SR IEZ I INSERT EDGE,
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Rl
o JlAERBREHTBRIN L

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

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

* JHlARERBREANERBAZ 7] 6 R,

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

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

3.5.6 ETiTHIE
* GO IBH AT NHRIE E I ALEE BRI, 0 BIM—ANIE M IS, IS —RE 4@, SKIEl VIED TAHEEEmEE,
* FETCH iBAJRI LIRS S euh e .

* LOOKUP iBAIZET RG] 19, FlwHERE T-H)—FEEH, AHRAFERIE SRR,

3.5.6 EifEhE

* MATCH g B i, rILOEEI RS MRS, (B2 Eimisis| KICH Nebula Graph FRIVEHEEPY, PRI FHZIHE,

nGQL i&&
* G0

GO [[<M> TO] <N> STEPS ] FROM <vertex_Llist>

OVER <edge_type_list> [{REVERSELY | BIDIRECT}]

[ WHERE <conditions> ]

[VIELD [DISTINCT] <return_Llist>]

[{SAMPLE <sample_list> | LIMIT <limit_list>}]

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

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

* FETCH

* &l Tag @I

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

o EAJEE

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>]];

* MATCH

MATCH <pattern> [<WHERE clause>] RETURN <output>;
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3.5.6 &EifEdE

coiE R
* M VID 2 player101 FYBR AR, 0752 follow FRENEREIVEK &

nebula> GO FROM "player101" OVER follow;

| "player100" |
| "player102" |
* M VID 2 player101 EREIFAR, 10783 follow EHAFMATEAET 35 FHYEREY, FREMBA T RRIFES, RN SEaHR RIS,

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

| Temmate | Age |
| “tin buncant | 42|
TR BL
YIELD TR %A R LR M (el S5 R
$$ FIRBILE R,
\ FORIRATUREL i A o

* M VID 74 player101 FUER AR, 12 follow EEFERAVER, NGKERIXEERAIERIN, D7 EFHLIMDEWIER, wIUUEREER RN,
o (EVEER
nebula> GO FROM "player101" OVER follow YIELD dst(edge) AS id | \

GO FROM $-.id OVER serve YIELD properties($$).name AS Team, \
propert|e5($") name AS Player;

fhcccocococococooocttocoocococacocaoassooo +
| Team \ Player |
Docoooocosooocoooo Docoococooocoo0o0o0000 +
| "Trail Blazers" | "LaMarcus Aldridge" |
freccooocococacooas {tcccocococacocococoooo +
THFS e
$n FIRAMIE R,

| HES D ERWEER, N~ PERNERENTE - &R,
$- R AT T 2 A S5 R AR
o IR AL

Q  Note

U E BN DRI GRS ER N, Frh I I 22 b AR 25 AN R

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

fhecoooocosococonooiioooococooocooooocoooo +
| Team \ Player |
foococooosoosonoas feocococossoooosooooos +
| "Trail Blazers" | "LaMarcus Aldridge" |
fecoooocosooocoooo {hecooococosococoooooooo +

FETCHIE A1

i) VID 24 player100 FYER RY)ETE,

nebula> FETCH PROP ON player "player100";
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| vertices_ |
R i e +
| ("player100" :player{age: 42, name: "Tim Duncan"}) |
P COoOoCO0000C00000C00000C00000000000000000C000000000 +
Q  Note

LOOKUP F1 MATCH 7R BITE T XIS S &,

3.5.7 &R AFi8

FH P AT LU uPDATE TEAJEK, UPSERT B AME IR G EHE,

UPSERT 2 UPDATE (1 INSERT HYZE A, (/] UPSERT SEHT— P rislid, AIEREAFIE, BRFER HafA— e,

O\ Note

> partition NF, UPSERT fRIERE—NERITIRAE, FrLUAATHEELLIAAT INSERT BR UPDATE 121RZ,

nGQL &%
* UPDATE &

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

* UPDATE i1

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

* UPSERT mimlsll

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

il

* FH UPDATE fEEX VID 4 player100 FYBRGIHY name JEME, SAJ5H FETCH IB ARG EE R,

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

nebula> FETCH PROP ON player "player100";
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3.5.8 MIFR=A1LL

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

* FH UPDATE IEEESSHNY degree JEME, SXJGH FETCH R EELEER,

nebula> UPDATE EDGE "player101" -> "player100" OF follow SET degree = 96;

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

o COCOCoooOo0Coo000500000C00000C00000500000C0000050500 +
| edges_ |
A e e e +
| [:follow "player101"->"player100" @0 {degree: 96}] |
o COCOCoooOo0Coo000500000C00000C00000500000C0000050500 +

* F INSERT i A —™ VID K player1il FU, SAJ5H UPSERT BHHTE,

nebula> INSERT VERTEX player(name,age) values "playerl1l":("David West", 38);

nebula> UPSERT VERTEX "player11l" SET player.name = "David", player.age = $".player.age + 11 \

WHEN $7.player.name == "David West" AND $”.player.age > 20 \
YIELD $2.player.name AS Name, $A.player.age AS Age;
doocooosono I —— +
| Name | Age |
R LR +
| "David" | 49 |
doocooosono I —— +

3.5.8 MR = A2
nGQL &%
o kR

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

* kR4

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

Rl
* MHBR s

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

* kR

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

3.5.9 &3

M FRILGER CREATE INDEX 54728 Tag #l Edge type $inz51,

o wmgn

MATCH T LoOKUP IE AT BATERIRIIER S|, (HRRE IR FHEMRERIERAR (K 0% EEES) o EABRREE LRSI @A R, BRI A
ELIPORIEA AN

BHNCE AR RS A BARE RG], SNIEIETE WATCH AT LooKuP 5] HR ML R, S W E ],

nGQL i&&

* QRS
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3.5.9 &yl

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

o ARSI

REBUILD {TAG | EDGE} INDEX <index_name>;

O\ Note

NEATRERENERBIEAERSIN, HEEERIIKE, £ uth8 Wi, —DHXFE 3 77, MREEREEKEREEENRIKE, §
A0 10 DHSCFRY, RKIKEREN 30, HEEIESIOIERE],

EF 55 | B9LookupFIMATCHTR 1)
TR Lookup = maTcH FH— PR3 (AT, AIERIEH, IE5C0IERs],
45 Tag 2 player FIHIELE, E/Y nane JEIEE Tony Parker o
// 7 name [BI4EIERF5| player_index_1o

nebula> CREATE TAG INDEX player_index_1 ON player(name(20));

/] EEZRE | BREXN BFERIBER.
nebula> REBUILD TAG INDEX player_index_1

freccooscococa +
| New Job Id |
Hocoooococooo +
| 31 |
froccooococooa +

// R LOOKUP BEfR=RHIEI,
nebula> LOOKUP ON player WHERE player.name == "Tony Parker" \
YIELD properties(vertex).name AS name, properties(vertex).age AS age;

feccocooscocas e S +
| VertexID | name | age |
Soooooococooos Doooocosacooooos Dooooo +
| "player101" | "Tony Parker" | 36 |
. foccocoscoscacoe N +

// 1€ MATCH BRKERINEME.
nebula> MATCH (v:player{name:"Tony Parker"}) RETURN v;

freccooocococococoooscoooocococoCooooosSoooScocosasoooo +
| v \
B e T T T T L e T +
| ("player101" :player{age: 36, name: "Tony Parker"}) |
freccooocococococoooscoooocococoCooooosSoooScocosasoooo +

/5% #: December 23, 2021
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3.6 nGQL - HiliE

N

3.6 nGQL a&iLE

3.6.1 B
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L

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

double hypot(double x,
double y)

double pow(double x,
double y)

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

int rand32(int min, int
max)

int rand64(int min, int
max)

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

bit xor()

3.6.1 pi%

B

R[] x FI4ERE,

BREVNFEREET x RURKIERL

RERT AT x iR/ NERL

IR ES x O EERE, AR x WRAFTEPE, WHREE 0 HITr e,
R x BT R

B x AL THR,

REEA=AE (EAAKN xfy) RELK.

R ENxAY) FIE,

R [EI\(e ~x\)IIME,

IR [EN2~x2\) I{H

IREH REL e AR x BIREL
AL 2 M x BIREG
REIBL10 MK x B
IR x HYIEGL(E,

R x SRR E,

R[] x HIARGLE,

R[] x B AREE

R x FIEYIE,

R E x 1S IEYIE,

IRME [0,1) NRIREALIE AL

R[] [min, max) P —DBEHL 32 (788 AP ATDUREA =S8, S BEHEN nax, B min ZRIA
Moo AIRAEASE, N2 MHERFSH 32 7 int FEREIPEEHLE E

R[] [min, max) A —DEEHL 64 (788 AP FTDUREA NS, ZSBEHEN nax, B nin BRIA
Moo AIRAEASE, N2 NHERFSH 64 7 int FERENEIHLER E,

RHBER R B ERE — DA+,
R MBI,

R BRI

R [ BT R A,
RS R/ IME,

IR [0 S B AR BRIE 72

R [BI BRI,

AL AND $:4%,

AL OR ##1F,

ALt XOR #1E,
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PR BLW

int size()

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

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

double radians()

« I
i

int strcasecmp(string a, string b)

string lower(string a)
string toLower(string a)
string upper(string a)
string toUpper(string a)
int length(string 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 c)

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

int hash()

3.6.1 pi%

IR 1B RS FR T SRR

IR [start,end] FHEES KEVEARNIFIZR, DK step BRIAN 1,

BE x fIERS, AR x o, WERE 0, AR x ATEL, WERE -1, A0SR x BIER, WERE 1,
JR[EE ANV e (2.718281828459045)
R A E B (3.141592653589793) .

FEA OIS, radians(180) 3K [A] 3.141592653589793

BLH

HEMAD TSR (FXOARNE) o 4 a=b i, &EH 0, 4 a>b /2, REAKT 0%,
4 a<b i, EEVNT 0 f9%

R[E NI A7

A1 Lower () AHIA

RER BRI A

Al upper () A Al

DU sy, R EIZE E AT R IR
P 7 e R S S5 L $R 1 2

I - o R Sk R Y 2

IR 7 o R B Y 258

SR [EIERFER M count DN FARFLE R FFAF o WIS count BT FRFH a WK EE, MGR[EIFRF
H a.

REI R ER AN count DNFRFERIY FFAFH . WIS count BT FRFH a W EE, MGR[EIFRF
H ao

FEFFFH a MZEMBIATE etters FAFHY, FFIRM] size KEEHYFHFH,

TEFPFE a MAMIETE letters FAFE, FFiEM] size KEEIFITER,

MFFFE a MHEEALE pos FF4R (RNELHE pos ALEMIFHF) , FRECEGMHY count NFHF, HK
B FAF R IR [El,

A1 substr() HHIA,

W [ AT

FFTER a FITFATE b BHON T ¢

FEFFITER b AR 71T R a, IRE—DFRF RS,
BRSSO T S,
RBUL RN RIIG T {E
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= it Iy IE[ERE

[EZE:4

int now()

timestamp timestamp()
date date()

time time()

datetime datetime()

* Schema i

L2

id(vertex)

map properties(vertex)
map properties(edge))
string type(edge)
src(edge)

dst(edge)

int rank(edge)

* BB

[ZE 4
keys(expr)
labels(vertex)

nodes(path)

range(start, end [, stepl)

relationships(path)
reverse(list)
tail(list)

head(list)

last(list)
coalesce(list)

reduce()

il

AR 24 T R 3R (] 24 S RTINS

AR 244 71T 5 0% [m] 24 S RTINS T
HRAE Y wi R SR A 2w H ] (UTC WD .
RIS RRGUR RIS /TR A (UTC KD

MR 4 AR GER ] 2 1 H AR (UTC INFD

i

R[E ID BURZEIUAAL ID BB R — 3

R [ TR R

R A FTA R .

R[E5419 Edge typeo

RESARYEAR R D, BRI ID KSR —HL,
AR HEI R ID, #EmZERAIS ID YRR — 20

R[E5AM) Rank fH.

BEW

KA DI, WETRERIEI R, s RTE R .
K[| s Tag 5113,

R EEE AT RS

iK[A] [start,end] Y REE S KIIFIE, BIADK step 2 1,
R FTR % RIS,

R LR BB 20 B HEA 81 2

KA E S5 KB — D ITCRHT K,

R EIF R — A TTHR,

R [EIF LR G — N TTR.

R [EF R N IEAETTR,

%2 U reduce Fi%L,

3.6.1 pi%

e count i
BB ¥im

count() IR count({expr | *1)
count() IR EEATEL (@45 NULL) .
count (expr) I [ i& K TUAYIE 22 (E 1Y 2L
count() Fl size() =R,
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. collect %k
[
collect()

* reduce B

L2

reduce()

* hash B4
BB

hash()

* concat i

L2

concat()

* concat ws B
[EEL4

concat ws()

* IHIAEEL

3.6.1 pi%

BEH

collect() BBOK A —MFEFATR IS5 RIGHIF, ZEEATDURZ RIDFEEEHF I —DHIE, KBRS,

133 iR
reduce(<accunulator> = <initial>, reduce() FFFEANXZE NN A FHIRAFMITCHE, RJEHIRINEH 1200
<variable> IN <list> S5, mERmse e,

B

hash() BNECR IS EINE R EH, HSEOTLUZET. FRE, PR, f/RE. NULL HX80(E, a3 E a1 it
BRI FKR,  hash() BECK A MurmurHash2 5%, f7 (seed) M oxc70f6907UL . FI PRI LATE MurmurHash2.h FHEH
HIFRAAD,

LW

concat() BNECE DR EM AN EFREBSE, FRITAESROER K — DT,
Bk concat(stringl,string2,...)

B

concat_ws() BECRF M ADEL EFIF RS GFUE W7 BRTTF (separator) HZEH,

TEIAIERECIRE] true 5% false , EH FT WHERE THH,

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

%
exists()
any()
all()
none()

single()

B

SR E B MEAE A, SHB P AEE, WHRME true, FWLEIE false

SR EMIHRE A TAIRFNED —Pk, WHEE true, BRLEME false o
AORFEE RIS A T AR PR N IeR, WHRE true, KA false .
ARAEE RV S T AR A — DR, WHRIE true, fMGE[E] false o

W SRFE W IETEE AR A ME—— e, WERIE] true, ENGRE] false o
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https://github.com/vesoft-inc/nebula/blob/master/src/common/base/MurmurHash2.h

3.6.2 #M&EIEH

. CASE #£i&3

CASE FEAR M AZMRLIE nGQL EIEAIINEER, H T VIELD A1 RETURN T-AIAH,  CASE FEXINEEAFTESME, FHAER R — NS 1 LIS
G5t NEREIEER, WA AR, FHE ese FABRESE R, WA ELSE FA) AR R ATZRME, WERE! NLL .
1Bk

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

[WHEN ...]
E;;sz <default>]
28 BEW)
comparer HT 5 value AT HEELHI(E L& A R FL K,
value 1 comparer MEATELAL, AMSRPERD, WIS
result 15 value PEEL comparer , MIR[EIIZ result o
default ANSRBAT SRAEIERE, WERMEZ default o
3.6.2 BAEWES
* MATCH
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3.6.2 #M&EIEH

MATCH <pattern> [<WHERE clause>] RETURN <output>
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B
USTLGO
VLfit Tag

VEE Y R
i

PERC T ID

PEELZ A1 ID

VERCERZ Y
=

VERCIR 1

PERE3H

Lt Edge
type

VERLOHY R
i

PEREZ A
Edge type

VEREZ A
Edge type
RIS S g

KR Bl
DRSS

k3R Al ID

3 Tag

[ ev]
Y B 1

Nl
(v)
MATCH (v:player) RETURN v

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

\

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

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

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

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

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

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

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

Friends

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

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

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

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

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

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

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

v.age

-63/709 -

3.6.2 #M&EIEH

B
FA PRI DAE— XG5 H A B B RORFRAE R = AT (v) .
FH P A] DUTE s A MU < <tag_name> R0 Y Tag.

PRI LUE Tag MM {<prop_name>: <prop_value>} Z szl s (1 /&8
M,

PR DU 1 ID RPERERL,  id() BRI AR 2R 52019 1D,

FEPLELZ AN A ID, AL WHERE id(v) IN [vid_list] o

MR DUEH -- FF5 2RI, FF PR R sl H
FIRILUE -- 7555 B8N < 8> FF SR 0 7717,

HEHGER B S AL R T BR . H P AT DUEH B8 R R AR .

BRTH --. >, < ZORRWMHIGLZ, HPEAILITET 1S
M EE RS, BIEN -[e]- .

Al —FE, B AU c<edge_type> s i5izUHH Edge type, #I40 -
[e:follow]- o

FA PR LU {<prop_name>: <prop_value>} /R KU Edge type MBI,
B4 [e:follow{Likeness:95}] o

fifiFH | PTDAPEEEZ 4 Edge type, 40 [e:follow | :serve] o 2H—A™
Edge type Rl S () RAJENE, J54% Edge type #ifY3ECE
SATLAEWE, B4 [e:follow | serve] o

EVRLIEN /it 5 sl e G U INE SV

FH PR UFERE A (3 - <edge_type>*<hop> PEELE K8 4E,  hop A2 —
MIEEERL, e NEHESAZ IR,

mintop © PIIEIN, FRERENVER/MSEE,  mindop 4R — M IEFEERL,
MER 1,

maxHop © WAIET, FREGEEIR KK,  maxHop AR — N IE LR,
BEBIME, e FEHERELRTE,

P AT DE B K aE KR E £ 1> Edge type. hop. minHop Al
maxHop X1 i f5 Edge type #4E5K, e IUEHEAAZAE,

{6l RETURN {<vertex name> | <edge name>} #:3R siBRIAINAT A 15 Eo

A 1d0) BB A ID,
i Labels() BIEBUK 2R i 1Y Tag #115%.
32 labels(v) FIVEE N NJCEE, AJLUEF Labels(v)[n-1] o

{6 F RETURN {<vertex_name> | <edge name>}.<property> K& %% BN & M,
R As R E 8 A 44
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Bl

KR B
IR 1

% Edge
type

ieE
KSR
Y55,

KSR

[TENINESN
i3

* LOOKUP

il BEW

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

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

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

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

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

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

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

B
T

jEst Tag 5 Hi AR
A

@3 Edge type
Hll ik

giit

giitia

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

LOOKUP ON Like

LOOKUP ON player | YIELD COUNT(*) AS Player_Number

LOOKUP ON Like | YIELD COUNT(*) AS Like_Number
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3.6.2 #M&EIEH

{5 properties() BN R R EOA IR A JE M.

fEH type() ENEUZRPLELY Edge type.

{8 FF] RETURN <path_name> £ ZRVEBC R R I AT 15 Ko

{5 1] nodes () BRI AR SRR VAT Mo

] relationships () BN K SRR R HAIFTH U,

FEo

i

j&[a] Tag A player H. name 7 Tony Parker
o

3K [E] Edge type 4 follow F. degree 2y 90
32,

EIRFTA Tag 2 player 5 VID,

# 4k Edge type 73 Like FUFTHAIIE
Bo

i1t Tag M player Y55,

i1t Edge type 9 like 1934,
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GO

GO [[<M> TO] <N> STEPS ] FROM <vertex_list>

OVER <edge_type_list> [{REVERSELY | BIDIRECT}]

[ WHERE <conditions> ]

[YIELD [DISTINCT] <return_Llist>]

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

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

il
GO FROM "player102" OVER serve

GO 2 STEPS FROM "player102" OVER follow

GO FROM "player100", "playerl02" OVER serve WHERE serve.start_year > 1995 YIELD DISTINCT 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

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

GO FROM "player100" OVER follow REVERSELY VIELD src(edge) AS id | GO FROM $-.id OVER serve WHERE
$7.player.age > 20 VIELD properties($*).name AS FriendOf, properties($$).name AS Team

GO FROM "player102" OVER follow YIELD dst(edge) AS both

GO 2 STEPS FROM "player100" OVER follow YIELD src(edge) AS src, dst(edge) AS dst, properties($$).age AS
age | GROUP BY $-.dst VIELD $-.dst AS dst, collect_set($-.src) AS src, collect($-.age) AS age

- 65/709 -

3.6.2 #M&EIEH

L]
IR [E] player102 @B,

KA EE B player102 FBkIIHA
Ko

N IPURT.ES R

J@i% A Edge type., EIEREHE
fF, 2% EE71R UNKNOWN_PROP o

3R [E player100 A J5 A 4R
o

Svo

# 4 player100 WY AR FIRR & P
JE AL

KA player102 Fif A8 & o

MR 772
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3.6.2 #M&EIEH

. FETCH

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

N i

FETCH PROP ON player "player100" 1E FETCH 1B TR HEE Tag RO B s 18 ME1E.

FETCH PROP ON player "player100" YIELD player.name AS name e YIELD FA)FE IR [E] 1 14 o

FETCH PROP ON player "player101", "player102", "player103" TEEZN M ID TS mWEME, SZBfARGES
() 5rbs

FETCH PROP ON player, t1 "player100", "player103" 1E FETCH IBAIHEE 24> Tag KHUBHE(E, Tag Z %KL

25 () k.

FETCH PROP ON * "player100", "playerl06", "team200" 1E FETCH 1B AT A IRECY Al B 2= P A iR B, RiE
{H,

v

FETCH PROP ON serve "player102" -> "player106" VIELD dst(edge) JBE © FETCH PROP ON <edge_type> <src_vid> -> <dst_vid>[@<rank>]

[, <src_vid> -> <dst_vid> ...] [VIELD <output>]

FETCH PROP ON serve "player100" -> "team204" FREUE B player100 Al team?204 (1934 serve AT A E M
{H,

FETCH PROP ON serve "player100" -> "team204" VIELD serve.start_year {8 YIELD T4 E R B 1Y & 1 o

FETCH PROP ON serve "player100" -> "team204", "player133" -> "team202" TEEZANHEI (<src_vid> -> <dst_vid>[e<rank>] ) FKELZNiA

HIEMEME. BXZMAISGES () ok,

FETCH PROP ON serve "player100" -> "team204"@1 FARAY rank 8 0 B934, &1 FETCH i&A) 7 i%i&E rank,
G0 FROM "player101" OVER follow YIELD follow. src AS s, follow. dst AS d | RE M player101 FF4a[Y follow 341 degree fE.

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

$var = GO FROM "player101" OVER follow YIELD follow._src AS s, follow._dst AS e 2 BRI,
d; FETCH PROP ON follow $var.s -> $var.d YIELD follow.degree

* UNWIND

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

Rl BLW

UNWIND [1,2,3] AS n RETURN n ElivaplE:

WITH [1,1,2,2,3,3] AS n UNWIND n AS r WITH DISTINCT r AS r ORDER BY r RETURN 1 4F9HI% [1,1,2,2,3,3] . 2. MBRE L 1T, 3. PEFEfT. 4.
collect(r) FHTHA NI,

MATCH p=(v:player{name:"Tim Duncan"})--(v2) WITH nodes(p) AS n UNWIND n AS r 1. RFPERCR 2 R TR BNk, 20 4k 05155, 3.
WITH DISTINCT r AS r RETURN collect(r) MREEIT, 4. FHTHINYE,
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. SHOW

]
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

Wik
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

ZN |
SHOW CHARSET
SHOW COLLATION

SHOW CREATE SPACE
basketballplayer

SHOW CREATE TAG player

SHOW HOSTS
SHOW HOSTS GRAPH

SHOW TAG INDEX STATUS

SHOW TAG INDEXES

SHOW PARTS

SHOW ROLES in

basketballplayer

SHOW SNAPSHOTS

SHOW SPACES

SHOW STATS

SHOW TAGS .  SHOW EDGES

SHOW USERS
SHOW SESSIONS

SHOW SESSION
1623304491050858

SHOW QUERIES

SHOW META LEADER
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LW
B Y EI R,

B S TR R,

TR TEE 22 R B EE AT
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IS8

o

fi7k Graph. Storage. Meta %53
HUSE. ARG R,

B ARG IENRES, DUEHEE
HEREIRE R,

F 4w & ZE R N IFTH Tag A1 Edge
type (2fEEM) HIZK51,

TR 22 PR ) R STH 0 IS
Bo

BRI A aEE,

BoRATE PIR(E R

BRIIAFIE 22,

BRI STATS RIS R 22 MSEHHE

g

BRYHETEZERNIATE Tag/Edge
type.

BRHAER,

BRATA RIEEE.

fRERWE ID HITEE,

#F L Session FIEEHMATHIE G
KR,

R4 A1 Meta #£E£1Y leader E5.
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3.6.3 FAFEIR

Ay

GROUP
BY

LIMIT

SKIP

ORDER

BY

RETURN

TTL

WHERE

YIELD

WITH

K

GROUP BY <var> YIELD <var>,

<aggregation_function(var)>

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

<number_rows>]

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

<number_rows>]

<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 $expressions WITH {nodes()|labels()|...}

il

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

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

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

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.name, v.age
LIMIT 3

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

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

v.age

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

Num_friends

MATCH p=(v:player{name:"Tim Duncan"})--()
WITH nodes(p) AS n UNWIND n AS nl RETURN
DISTINCT nl
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LW
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3.6.4 E|ZE[aiE A

iy

CREATE
SPACE

CREATE
SPACE

USE

SHOW
SPACES

DESCRIBE
SPACE

DROP
SPACE

3.6.5 TAG &4

iy

CREATE
TAG

DROP TAG

ALTER TAG

SHOW
TAGS

DESCRIBE
TAG

DELETE
TAG

ik

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>

DROP SPACE [IF EXISTS] <graph_space_name>

Wik

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] ... ]

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

SHOW TAGS

DESC[RIBE] TAG <tag_name>

DELETE TAG <tag_name_list> FROM <VID>
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il

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

DROP SPACE basketballplayer

ZR |

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

= "create_time"

CREATE TAG test(pl string,
p2 int)

ALTER TAG t1 ADD (p3 int, p4
string)

SHOW TAGS

DESCRIBE TAG player

DELETE TAG testl FROM "test"

3.6.4 [HZEAliEA)

BLW
A — DT IE 22

TR 72 R

Schema

TR —DEZEH, =Y
B 75— EZEN, R
HAEN G A Wi TR

22,

%ty Nebula Graph
BT B 22,

BRI E E 22 R

o

IR A2 22 (el I R R

LW

R A A
Tag.

IR 24 AT AR 22 ) A T
A ERHEE Tag.

1B Tag RYE5H, B4
SR . BB EE
A WAy LUy e M
B, BK TTL (Time-
To-Live),

273 24 i 1] 2 R) A Al
H Tag %,

F87E Tag WIEHEE,
L ELY N6 B

%,

TBREEE s _LIIHEE
Tag,
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3.6.6 Edge type &4

iy

CREATE
EDGE

DROP
EDGE

ALTER
EDGE

SHOW
EDGES

DESCRIBE
EDGE

3.6.7 miEq)

i

INSERT
VERTEX

DELETE
VERTEX

UPDATE
VERTEX

UPSERT
VERTEX

Wik

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>

WK

INSERT VERTEX [IF NOT EXISTS] <tag_name>
(<prop_name_List>) [, <tag_name>
(<prop_name_List>), ...] {VALUES | VALUE} VID:

(<prop_value_Llist>[, <prop_value_List>])

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

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

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

DROP EDGE el

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

ALTER EDGE el ADD (p3
I int, p4 string)

SHOW EDGES

DESCRIBE EDGE follow

ZN ]

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

DELETE VERTEX "teaml"

UPDATE VERTEX ON player
"player101" SET age =

age + 2

UPSERT VERTEX ON player
"player667" SET age = 31

i

3.6.6 Edge type i&f]

B

fREH AR —
4 Edge
type.

JIHIBR 24 A T A2
MR E
Edge type.

& Edge
type HY&5H

TR Y i 22 [
WNIWFTH Edge
type % ¥5,

f67E Edge
type WIHEAIE
B, flasBs
Fh. Bmsn!

%,

1£ Nebula Graph SZHiliJ+E & &
22 RRA— DR Z A

JHBR AT, LUK RORIRAT HAFIA

EYUA L Tag MR MEE,

45¢5 UPDATE 1 INSERT , AITSR551F
1E, RIEBEIVEMEE ; RS
PFE, RAAFHIR,
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3.6.8 IiEA)

iy

INSERT
EDGE

DELETE
EDGE

UPDATE
EDGE

UPSERT
EDGE

Wik

INSERT EDGE [IF NOT EXISTS] <edge_type> ( <prop_name_Llist> )

{VALUES | VALUE} <src_vid> -> <dst_vid>[@<rank>] :

( <prop_value_list> ) [, <src_vid> -> <dst_vid>[@<rank>] :

( <prop_value_list>), ...

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

<src_vid> -> <dst_vid>[@<rank>] ...]

UPDATE EDGE ON <edge_type> <src_vid> -> <dst_vid> [@<rank>]
SET <update_prop> [WHEN <condition>] [YIELD <output>]

UPSERT EDGE ON <edge_type> <src_vid> -> <dst_vid> [@rank]
SET <update_prop> [WHEN <condition>] [YIELD <properties>]
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il

INSERT EDGE €2 (name,
age) VALUES "11"->"13":
"1t 1)

DELETE EDGE serve

'
v

"player100"
"team204"@0

UPDATE EDGE ON serve
"player100" ->
"team204"@0 SET
start_year = start_year
+1

UPSERT EDGE on serve
"player666" ->

"team200"@0 SET end_year

= 2021

3.6.8 4ty

£ Nebula Graph %145 7E
& 22 ) e A —SeBl % 4530,

IBRsA, — 2R AT LUMIBR — &8k

YA - Edge type BN,

454 UPDATE A1 INSERT , 454
171E, REHHANEYE ; FR
SHAEAE, AL,
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3.6.9 5|

* JRAEERT

225 |[HLE LOOKUP 1 MATCH 1B A,

i)

CREATE
INDEX

SHOW

Wk

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

SHOW CREATE {TAG | EDGE} INDEX <index_name>

il

CREATE TAG INDEX

player_index on player()

show create tag index

CREATE
INDEX

SHOW
INDEXES

DESCRIBE
INDEX

REBUILD
INDEX

SHOW
INDEX
STATUS

DROP INDEX

<index_name>

el

Wik

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_List>])

SHOW FULLTEXT INDEXES

REBUILD FULLTEXT INDEX

DROP FULLTEXT INDEX <index_name>

LOOKUP ON {<tag> | <edge_type>} WHERE

<expression> [YIELD <return_list>]

SHOW {TAG | EDGE} INDEXES

DESCRIBE {TAG | EDGE} INDEX <index_name>

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

SHOW {TAG | EDGE} INDEX STATUS

DROP {TAG | EDGE} INDEX [IF EXISTS]

index_2

SHOW TAG INDEXES

player_index_0

DESCRIBE TAG INDEX

REBUILD TAG INDEX

single_person_index

DROP TAG INDEX

player_index_0

il

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
FUZZY(player.name, "Tim Dunncan",
AUTO, OR) YIELD player.name
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SHOW TAG INDEX STATUS
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5lo
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B HFTR SCARE R E P b

e,
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https://en.wikipedia.org/wiki/Elasticsearch

3.6.10 FEFEE

BN

TH

Wik

GET SUBGRAPH [WITH PROP] [<step_count> STEPS] FROM
{<vid>, <vid>...} [{IN | OUT | BOTH} <edge_type>,
<edge_type>...] [YIELD [VERTICES AS <vertex_alias>]
[,EDGES AS <edge_alias>]]

FIND { SHORTEST | ALL | NOLOOP } PATH [WITH PROP] FROM
<vertex_id_List> TO <vertex_id_List><br/>0VER
<edge_type_List> [REVERSELY | BIDIRECT] [<WHERE
clause>] [UPTO <N> STEPS] [| ORDER BY $-.path] [|
LINIT <M>]

3.6.11 AR

2

EXPLAIN

PROFILE

WK

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

<your_nGQL_statement>

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

<your_nGQL_statement>

il

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

relationships

FIND SHORTEST PATH FROM
"player102" TO "team204"
OVER *

il

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

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

BEW

{672 Edge type HYIEAA s AT LB 2
FEAMER, EETERER,

EPSRE A RN H R AR, IR
[T B A LT (<vertex_id>)-

[:<edge_type_name>@<rank>]->(<vertex_id) o

B

fth nGQL BT, HARHK
1T nGQL &1,

T nGQL B, Rk M7 HXIA
PATHEZE,
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3.6.12 54k

3.6.12 ;o4

* BALANCE
WK BEH
BALANCE DATA BaNT551% 571 Nebula Graph SR ENFAE D . Zm T 2IREES ID (balance_id) o
BALANCE DATA <balance_id> 7% BALANCE DATA f1:55HIIRZS,
BALANCE DATA STOP {8 11 BALANCE DATA 1:55,
BALANCE DATA REMOVE <host_List> £ Nebula Graph S &I FRYIEE N Storage L,
BALANCE LEADER 1£ Nebula Graph H£EfH 5531 leader,
o RbE
W BEW
SUBNIT JOB fili’z RocksDB HYAKFENS compact 1%,
COMPACT
SUBNIT JOB FLUSH TFATFHIY RocksDB memfile G A AL,
SUBMIT JOB STATS BEI—AMEAE, ZEL YT E ZE AR TS, (ELSERS, F AT DURER show sTATS 1B 41 M55 R
SHOW JOB <job_id> TR 2 1 B ZE R A E AFALATAE X E 55 H9E 8. Meta ARS5IT SUBNIT JoB I sRAFHT W2 NS5, ARG 0ELLA MR
nebula-storaged,
SHOW JOBS 1 2 7 P 22 ) P AT RS S PR
STOP JoB {52 1 2 T P 22 ) PO R SE AR AR
RECOVER JOB EBTHAT AT ZE A AR ENE, FFRE AR 2 ARk
e KILEA
LS il BLH
KILL QUERY (session=<session_id>, KILL E— PN REF TR IL IS — D RIEH
plan=<plan_id>) QUERY (SESSION=1625553545984255, PLAN=163) (OERR

IR ##T: December 7, 2021
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4. nGQL 5/

4. nGQL £/

4.1 nGQL #fh

4.1.1 ft2 2 nGQL

nGQL (Nebula Graph Query Language) /& Nebula Graph fFHIIAEARXEERIES, XRFREEIERE, i  nGQL 2ATFAHRZEAN
R SQL HifiES, BT,

nGQL B— M THIIIH, KRRSURMHRHERMIL, FIRIRER HBIEEMKSEREA—BEIRE, AFEEIHERE, 15525 issue @H] Nebula
Graph B\, Nebula Graph 2.0 X E#AEEX4 openCypher 9.
nGQL EIIAB{+24
o SR
* SR
 SHERE
o STRHELIA
o ST IAIZE
* SEREE
* SR

* SREKERT openCypher 9 EERIEE (FSHRHESFIERIEL)

TBIBUE Basketballplayer

H PRI T# Nebula Graph 7~ff8dE basketballplayer 2, #AE{#HH Nebula Graph Console, ffiFIE -f A THIAR,

SARATH S AHE
Nebula Graph EIES nGQL SR FhriE%it :
 (Draft) ISO/IEC JTC1 N14279 SC 32 - Database Languages - GQL
 (Draft) ISO/IEC JTC1 SC32 N3228 - SQL Property Graph Queries - SQLPGQ
* OpenCypher 9

TERHARIGH, AEMIEREET, Fri{EsbR S AIbRICHNR SRR b R AHE,
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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 ft2/2 nGQL

A nGQL HEFF= IV RHAAN T

[i3e) &%

<> TBETTRI A,

= TEXTCRITR I,

[1] AIETER,

{1} EEE TR,

| I Y TR
AIEEZ X,

BlAnAIE R EEAE nGQL iHE

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

RBIER

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

%F openCypher 3#&14%
R4 NGQL 1 OPENCYPHER K% %

J5/E nGQL /2 Nebula Graph E{TAIERISKIE#EIIE S, OpenCypher /£ openCypher Implementers Group HFFFEILE 1Y

WES,

BHiiAN openCypher 9, HT nGQL IESHA A T openCypher, XM EASHFA openCypher HfAIEA,

Q  Note

nGQL IBE = R4 nGQL 3BA + openCypher EEIEH

RELEF—NE G, FNER RE n6L & Hl openCypher F&iEa , HATHREARE X,

NGQL 52£3#7Z OPENCYPHER 9 13 ?

7[:0

nGQL gt Hin u3AE 7 DQL (match) . AiFRI#AMEM DDL, DML, DCL.

1£ Nebula Graph Issues HEAFIHEHINZ A IAIN, Q1R L PUXFZETL TR, 152 AIRIFHTHT incompatible FR%E, TEASCIE
Z"compatibility"s{# “HAM " EE LB AT,
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https://github.com/vesoft-inc/nebula/issues?q=is-3Aissue+is-3Aopen+label-3Aincompatible

4.1.1 ft2/2 nGQL

NGQL #1 OPENCYPHER 9 K X EZREMLE ?

200 openCypher 9 nGQL

Schema 55 Schema 7 Schema

RS NC X = =

e e A FEH pou(x, y) B,

341 Rank TIREE FH erank % &,

B4 - A3 F§ openCypher 9 FFH DML iG4A] (41 CREATE .  MERGE %) , ASFFFTHHY DCL,

A7 MATCH IBTERIBAL (SSZHF OPTIONAL MATCH, RZ4HFZ MATCH, 25 WHERE Fh{d
FAE pattern) .

TBATCARIAT AT \ + HUTHF

Label 5 Tag Label A TS Tag ATE R — RS RAA N B TE, ER5 D6,
AR FERIBES (RHI=RED .

g 55 RL ¥ RFF

#if

151 openCypher 9 fil Cypher fEiBEMEFA AR :

1. Cypher ZLKFTA Cypher A 20 B HE—NE55H 71T, i openCypher EHBFEER, HA, nGQL BA F55 Kb,

2. Cypher M IRIIAER Z#IVZIH (constraints) , T4E Unique node property constraints, Node property existence constraints.,
Relationship property existence constraints, Node key constraints, OpenCypher i HZH, T nGQL 23 Schema %4, i
IR R K Z 5T Schema & X ATEE (G146 NOT NULL) , Me—RREZREIINEE R “ B M {EME—:” (UNIQUE constraint) .

3. Cypher 5 APoC, openCypher 9 %15 APoC., Cypher f Blot #FXZ##% 3K, openCypher 9 %1,

R TIAIREIES NGQL BITHI ?
FFTRILIfE Nebula Graph GitHub [ features H3rW#EE S 2500 45 nGQL =4,

features HRWEERZ, features ARV, SNXAFERICT: THA nGQL WZSAIRE, AN :

Feature: Basic match

Background:
Given a graph with space named "basketballplayer"

Scenario: Single node
When executing query:

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

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

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

Then the result should be, in any order:

| Type | Name |
| "follow" | "Ray Allen" |
| "serve" | "Lakers" |
| "serve" | "Heat" |
| "serve" | "Cavaliers" |

Feature: Comparison of where clause

Background:
Given a graph with space named "basketballplayer"
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http://www.opencypher.org/
https://neo4j.com/developer/cypher/
https://github.com/vesoft-inc/nebula/tree/master/tests/tck/features

4.1.1 fF24/2& nGQL

Scenario: push edge props filter down
When profiling query:

GO FROM "player100" OVER follow
WHERE follow.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 | | |

ANBIFREY RS T AAT T,

Py =2 BEW

Feature R 24 Rl SORS Y R

Background R Y ARSI SR

Given BT RGE AT RTR SR

Scenario MR EAG R, ARG RZHH eskip IR, FRXNH R T RGBT RELIEER TIE, EREIEEF PR IZR
=

When IR EATHY nGQL /RHITER], FILUZ executing query BX profiling query o

Then RERIAAT when PIEA) LR ISR, ANFHE MG RACRY AR, 1328 issue @I Nebula Graph HIBA.

And RERAAT When PIEAD IR FHSRBUITIHRI.

@skip BRI ISR, R R RN ARSI M AT

WHEINE % tck case, £ CI/CD A E EhENA A FHIYIE A,

2EX%$¥ TINKERPOP GREMLIN ?
A3, WA,
BEXIFW3CEIRDF (SPARQL) 5 GRAPHQL %7?
A, WA,
Nebula Graph WEHEERIZEERE], E— 18 Schema R4, %4+ RDF trift,

nGQL #1737+ SPARQL FI GraphQL.

/5% #H: December 7, 2021
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https://github.com/vesoft-inc/nebula/issues
https://github.com/vesoft-inc/nebula/tree/master/tests

4.1.2 #iX

4.1.2 B

3 (pattern) FIEEAICA, ZREEHIESILLIIGE, A4 Nebula Graph EIHVERME, FEARSHL,

L v oo
FRA—RES KL, EE s — D, Hlin
(a)

IR MR, R T RN, FHEER a i

Z R X B
ZA RGBT R WA, BHRSRAN N Rz R, Fin
(a)-[1->(b)
AR ERETRARES | D RSB DRI, R a flb, RESIAN, MaZlb.
XA AT 5 O] D BN R il Bl
(a)-[1->(b)<-[]-(c)
IR —RYIERBAF ) B2 (path) .
HAEW NI AN, FREGLX DR MR RGIAN A, WAT BT, g

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

Tag &3¢

Q  Note

nGQL 111y Tag #1725 openCypher 1l Label H—LEAR[F, B4, BAOVE— Tag ZIGFREMEAIE, 1M H Tag i X 7B IEAYIEE,

REER T R RGN 2 A%, SRR DUER R Tag. BN :
(a:User)-[]->(b)
B WA A2 Tag B, BIA0

(a:User:Admin)-[]1->(b)

nGQL A1 MATCH IB A AR5 (a:User:Admin) VEBRZ MRS, ANFEVCEC 2R n] (F F S I8 25, 41 WHERE "User" IN tags(n) AND "Admin" IN tags(n) o

B
AR EEALT, nGQL {HXMAMEi_EATRT LU IENE:, 77 ESKIE 3 AE,
TR, RIERIZOT T30 | RITERS SRR —LHER, HESGES0E, flal— D aaP N ENE @

(a {name: 'Andres', sport: 'Brazilian Ju-Jitsu'})
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AR ERIE 56072 ¢

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

szt

R — SR A SR T R RS A

AIDUALAT 5 s O e 5 1aE, SRS ROy y51a), AILLEmsk, i
(@)-1-(b)

MR —HE, SBaILiat, —XGHES AT okEk, ZRITEME 2R, Fig
(a)-[r]->(b)

I L Tag —#f, SAHRIDUG ISR, fERbrysem, fian

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

M B Tag AF, —Z8R 86— Edge type, {EEAIRBAMERDLNFE Edge type, FIMAEERS () FANEEDIF, G0 :

(a)-[r:TYPEL|TYPE2]->(b)
RIA—HE, SHIEFRILIENS, (10 :

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

TRER

TEEIEE DR EER R Z 560 (DRI SRR —S IR, ARREMMZ N RNk AR, Flan

(a)-[*2]->(b)

AR T 3 2 AR, ENTEME SRR L (KEN 2) , FMhT !
(a)-11->0-11->(b)

WAL TR, SRR variable- length edges , 4T
(a)-1*3..51->(b)

3.5 RN 3, RAKER 5.

TR T 4 338, 5 M 43480 6 55 SHHMEIIE,

WALV R MG, RISERAKE, i

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

Q  Note

RPFHEERANKIE, FEFFHEERDMKE ((2)-['3..]->(b) ) HEAEE ((@)-11->0)) -

—RYNERE SALLRRA 812 . nGQL RVFHEHERSRaAIEEE, Hlan

p = (a)-[*3..5]->(b)
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4.1.2 X

ALIE MATCH B S AL

IRJEHH: November 24, 2021
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41338

A nGQL HHITERE S,

RSERRAFREE

* Nebula Graph 1.x FFPURMEREAR - #0 -1 /v /[ */»

* Nebula Graph 2.x #, -- FEZFRER,

Examples

nebula> # XITHAHFRMH.

nebula> RETURN 1+1; # XEIRLESITR.
nebula> RETURN 1+1; /] REIEESIITR,
nebula> RETURN 1 /* XR—RITHER */ + 1 == 2;
nebula> RETURN 11 + \

/* BATER \

ARBERIRT.  \

*/ 125

nGQL EAHPRIEORIL (V) AT,

OpenCypher ¥&1%

* /£ nGQL 1, P RAHEATARMEMEMNE () YT, BERER / / FHS 2R,

* 7£ openCypher HFRFFEH R T,

/* openCypher X% :
X

LT RIE

—17 */

MATCH (n:label)
RETURN n;

/* R&E nGQL X#g D\

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

4.1.3 7ER

IR HEH: November 24, 2021
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4.1.4 KNERX5y

4.1.4 KINEXS5H
RRAFXSKINE
DUFIEAISHBIEER, K my_space AT My_SPACE /2PN R I 22 8],

nebula> CREATE SPACE IF NOT EXISTS my_space (vid_type=FIXED_STRING(30));
nebula> use MY_SPACE;
[ERROR (-8)]: SpaceNotFound:

X EFAXGANE
LUFIBAEENT, K24 show Fll spaces /& % B,

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

BERARXSKINE
BRI FRAX AN, A0 count() « COUNT() «  couNT() SZENTY,

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

teooooocooo focooocooooficocosococonoooooooo +
| count(b) | COUNT(*) | couNT(distinct b) |
feococososs foocsoososos feocococosoosoosasos +
| 4 5 2 |
teooooocooo focooocoooo fecoooocososococonoo +

RJE%#H: November 10, 2021
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4.15 XBEF
SSAE nGQL FPHEEEN, 4R LRI KT,

FEORE REETIEAPRRSFIN AT LIMER 515, PR KBTI PRIATIN, FEMKES C) FENHRIR, filal AND',

Q  Note

RETAX DRI,

nebula> CREATE TAG TAG(name string);
[ERROR (-7)]: SyntaxError: syntax error near "TAG

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

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

* TAGRPREE REET, ZERF A MEOARIRTY, MPRAERG IS ) ik

* SPACE S2IROREA RBE T, T DU ERIRTT I,

SET

FROM
WHERE
MATCH
INSERT
YIELD
RETURN
DESCRIBE
DESC
VERTEX
VERTICES
EDGE
EDGES
UPDATE
UPSERT
WHEN
DELETE
FIND
LOOKUP
ALTER
STEPS
STEP
OVER
UPTO
REVERSELY
INDEX
INDEXES
REBUILD
BOOL
INT8
INT16
INT32
INT64
INT
FLOAT
DOUBLE
STRING
FIXED_STRING
TIMESTAMP
DATE
TIME
DATETIME
TAG

TAGS
UNION
INTERSECT
MINUS
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4.1.5 XHF

e
o

NO
OVERWRITE
SHOW
ADD
CREATE
DROP
REMOVE
IF

NOT
EXISTS
WITH
CHANGE
GRANT
REVOKE

NOT_IN
DOWNLOAD
GET

OF

ORDER
INGEST
COMPACT
FLUSH
SUBMIT
ASC
ASCENDING
DESCENDING
DISTINCT
FETCH
PROP
BALANCE
STOP
LIMIT
OFFSET
IS

NULL
RECOVER
EXPLAIN
PROFILE
FORMAT
CASE

FREXBEF

HOST
HOSTS
SPACE
SPACES
VALUE
VALUES
USER
USERS
PASSWORD
ROLE
ROLES

GOD

ADMIN

DBA

GUEST
GROUP
PARTITION_NUM
REPLICA_FACTOR
VID_TYPE
CHARSET
COLLATE
COLLATION
ATOMIC_EDGE
ALL

ANY
SINGLE
NONE
REDUCE
LEADER
UuID

DATA
SNAPSHOT
SNAPSHOTS
ACCOUNT
JOBS

JoB

PATH
BIDIRECT
STATS
STATUS
FORCE
PART
PARTS
DEFAULT
HDFS
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4.1.5 KBty

CONFIGS
TTL_DURATION
TTL_COL
GRAPH

META

STORAGE
SHORTEST
NOLOOP

out

BOTH
SUBGRAPH
CONTAINS
NOT_CONTAINS
STARTS
STARTS_WITH
NOT_STARTS_WITH
ENDS
ENDS_WITH
NOT_ENDS_WITH
IS_NULL
IS_NOT_NULL
IS_EMPTY
IS_NOT_EMPTY
UNWIND

SKIP
OPTIONAL
THEN

ELSE

END

GROUPS

Z0NE

ZONES

INTO
LISTENER
ELASTICSEARCH
FULLTEXT
AUTO

FuzZY

PREFIX
REGEXP
WILDCARD
TEXT

SEARCH
CLIENTS

SIGN

SERVICE
TEXT_SEARCH
RESET

PLAN

COMMENT
SESSTONS
SESSTON
SANPLE
QUERIES
QUERY

KILL

TOP

TRUE

FALSE

RJGHEH: November 24, 2021
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4.1.6 nGQL XU&f5rS

4.1.6 nGQL Ri&3Em

nGQL AT HEIVERREDR, (EAREIEHMS —IXUREIE nGQL IHHAF THm ATk, R, 1ER AT hEAMAR nGQL X%
AT RARAE A, MUEREAIRILSR RS, ASCVESE nGQL IEFHEM 7 URSE,

nGQL X455 Cypher Style Guide A [,

1. FE T4,
et :

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

Hets -

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

2. BTE R AIEAFPEAEIE A,
MR

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

HEFF

GO FROM "player100" \

OVER follow REVERSELY \

YIELD src(edge) AS id | \

GO FROM $-.id OVER serve \

WHERE $/.player.age > 20 \

YIELD properties($”).name AS Friend0f, properties($$).name AS Team;

3. FAKERT 80 NN, (EGIEHINIERRT,
AHERE

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

Hets

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

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

O\ Note

A AR 80 NTAF, MFATIHA TR, thAalF-FaERI T,
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https://s3.amazonaws.com/artifacts.opencypher.org/M15/docs/style-guide.pdf

LIRS e

£ nGQL B, XKEET. FRRfFE. ZRLUMYFRNAEUEF AR, RPN a4 75 54T,

1. i iRt Tag, HERSESSAEIERR Edge type.
THER

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

HeFE -

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

2. IR, TR O FEiE, BTG,
et :

MATCH (v:basketballTeam) \
RETURN v;

HetE -

MATCH (v:basketball_team) \
RETURN v;

3 UIREREIARE, BRNE,
HES
go from "player100" over Follow

i

GO FROM "player100" OVER follow

Pattern
1. 73475 Pattern I, TEZANESLAMIAT, THARAEM,
EN

MATCH (v:player{name: "Tim Duncan", age: 42}) \
-[e:follow]->()-[e:serve]->()<--(v3) \
RETURN v, e, v2;

HetE -

MATCH (v:player{name: "Tim Duncan", age: 42})-[e:follow]-> \
()-[e:serve]->()<--(v3) \
RETURN v, e, v2;

2. M EFE W SRAEA,
AHER

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

et

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

3. SHIEIE A S I A AR,
R -
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4.1.6 nGQL XU&HEr

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

et -

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

TS
SEFER G | -,
et -

RETURN 'Hello Nebula!';

HEFE

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

Q  Note

TSR ERERSISEONG S, HRML (V) B Bl :

RETURN "\"Nebula Graph is amazing,\" the user says.";

&RIEA

1. 385 () 453K nGQL i,
AHETE

FETCH PROP ON player "player100"

HetE -

FETCH PROP ON player "player100";

2. [REER () RN G, (UERE—TRRAYSOISER. BRSO 52 SEARIHIITRY,
R

GO FROM "player100" \

OVER follow \

YIELD dst(edge) AS id; | \

GO FROM $-.id \

OVER serve \

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

X

GO FROM "player100" \

OVER follow \

VIELD dst(edge) AS id | \

GO FROM $-.id \

OVER serve \

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

3. fEELE HIE SCE RN E S1ER, IS SE5H0E R RIIEAL, ARG S e BB A R RSB TRIN.
AHF

Svar = 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;
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4.1.6 nGQL Ui

AR

$var = GO FROM "player100" \

OVER follow \

YIELD dst(edge) AS id | \

GO FROM S$var.id \

OVER serve \

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

T

Svar = 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;

G HHT: December 7, 2021
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4.2 B

4.2 BiEIERy

4.2.1 A

nGQL SZHRPEBATTE R

B8

nGQL SRS 64 (7% (INT64) | 32 fifER (INT32) . 16 % (INT16) #18 (% (INT8) .

e F K el
INT64 INT64 B 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 ZFRrFEEE A (FLOAT) FIXUSEER (DOUBLE) ,

e aliPSiss (e iz | FHEE
FLOAT FLOAT 3.4E +/- 38 6~7 fiL
DOUBLE DOUBLE 1.7E +/- 308 15~16 fii

nGQL SZHERFEHEGE, Bilal1e2, 1.1e2, .3e4. l.e4, -1234E-10,
O\ Note

REZH MySQL H1y DECIMAL #2874,

BEIEE

TEGARISICRRZSUREAER, nGQL KT sy LU @

B &iEiJ VID Bei b Jm e BRI I SR A 1 3 I 228
INT64 BEE St INT64

INT32 B Ei EaEd INT64

INT16 ez EEs) INT64

INT8 EEs Sk INT64

FLOAT R Ea DOUBLE

DOUBLE R EaE] DOUBLE

B, nGQL ASZHFikiE INT8 28Uy VID, {H3ZFHT TAG 5 Edge type RUENEMIILED INT8, M4fHH nGQL AL INT8 AU JE
I, FREGINIENVZERD INT64,
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4.2.1 B8

[Ff, Nebula Graph S5 A ZRHITEUE

o |l AT 123456 6
o Nk, BIA ox1e240
o 3, fAI40 0361100 6
{8 Nebula Graph 25 AMIEF BRI AR ER TR REEIRE R

AN, JEE score FZEAy Nt Jld INSERT AN HIR(E oxb, i/ FETCH FIEAI&EMIZIE HERIEIREERZ 11, BIRF-TH/SHERIRY oxb Feify +
HEHEIIME,

5% H: November 25, 2021
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4.2.2 1i/R

4.2.2 7R
Nebula Graph {1 X ##5* sooL FFBATR/REHESEAY, AIE(EN true 5L false o
nGQL SCHFLUAN T 75 S A/RME

o FHEMEERBIRIEIE IR,
* £ WHERE U HH AR B RITESRL T

RJGHEH: November 24, 2021
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4.2.3 7158

Nebula Graph SZHPERFAF RIS R TR,

FESRTAR
nGQL FHY PR AR AT @

o fiFH] KT STRING /A HHAE K7 1F
* {ifiFH KBS FIXED_STRING(<length>) FEHHTERKFIFER,  <length> JERFEREEE, {41 FIXED_STRING(32) o

FREBNZR AN HNG | S8A5 |50 ZE, FI41 "Hello, Cooper" BX 'Hello, Cooper' o

FHREE
nGQL SN T /5 s E I F7FH

* FF VID (EIEAE SORE K TR,
o MEKTIFHRILED Schema %6, CEEZEA, Tag. Edge type MIEMERILFR,
* JHE MER B IAE A E KB KRR,

B
* FHEMEERZEANE SOVE KT H
nebula> CREATE TAG IF NOT EXISTS t1 (pl FIXED_STRING(10));
* FHEMEERNE VK TR
nebula> CREATE TAG IF NOT EXISTS t2 (p2 STRING);

ARG A KT Al A AR

o HIZEKTHFERNBIEN, SARKY, Nebula Graph F#EMI#/H, (UFEARFEKERHIITED,

o MIZERKTREN VID i, SARKK, Nebula Graph FHRE,

BYFH
TATERAPANSRFEEIYT, AU SOk, fian
o "\n\E\r\B\f"

e "\110ello world"

OpenCypher #&1%

openCypher, Cypher fl nGQL Z A —LL4iiX 5, 41 T openCypher FI/REI, FRENFEAS [5G 15,

# File: Literals.feature
Feature: Literals

Background:
Given any graph

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

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

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

-94/709 -
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4.2.3 T

Cypher HREIERFERNZRAG [ SRIMNE 15, nGQL #{E Cypher 155,

nebula > YIELD '' AS quotel, "" AS quote2, "'" AS quote3, '"' AS quote4
Hocoocooo Pococoooo Hocoocooo Poococoooo +
| quotel | quote2 | quote3 | quote4 |
feommmoss dp=cocomas feommmosms dp=cocomas +
[ | | o | |
Hocoocooo Pococoooo Hocoocooo Poococoooo +

RJGHEH: November 24, 2021
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4.2.4 HSHAIRRIZEY

4.2.4 BERFIAET(E] 2R

AR HEAI [RI2ERY, C0FE DATE . TIME.  DATETIME FI TIMESTAMP .

e AR RS EMEERT, Nebula Graph SHREALE XA timezone_name SEHEEMI X, FHZIHAME ( TIMESTAWP JZIBISL) T s AH B Ay S pnif
WAl (UTC) A,

O\ Note

ANTABSCU AT X, T8 R RHE ST A AR 35 FIBC S AR Y tinezone name 4K,

* Bi% date() . time() . datetime() A1 timestamp() FTLAFIZZEIKICY ATHY H HIIN AL,
* K%K date() . time() Al datetime() FTLUFBIERAFFIREE SV FE— N EMREIEE, B4 date().month FRECY AT, time("02:59:40") .minute FRENL AT [A]
1957 51
openCypher &%
e SRR, AL H. WL L B, RRER,
* RIHFFBEL Localdatetime() A1 duration()

 REFFRERD FAF RIS ARG, SZEF YYYY-MM-DDThh:mm:ss AT YYYY-MM-DD hh:mm:ss o

DATE
DATE B35 HIH, (2 RE &R E, Nebula Graph FZH1E R DATE FIFE A YWYY-MM-DD o SZHFAVTEIELE -32768-01-01 %] 32767-12-31 6

date() SZFFHVBIESFRCLEE year . month A1 day o

TIME
TINE AR, (HEFEEHM, Nebula Graph HERAIER TIME FIFEZA hhzm:ss.msmsmsususus o SZ RIS 00:00:00.000000 FIf 23:59:59.999999

time() STRFVIEMERZFRCLAE hour . minute AT second o

DATETIME

DATETIME €& HEARIASE], Nebula Graph #Z2A152 R DATETIME YRS TA YYYY-MM-DDThh:mm: ss.msmsmsususus o SZA5ATE ]2 -32768-01-01T00:00:00.000000 X|
32767-12-31T23:59:59.999999 .

datetime() SZHFAVIE A FRCIAE year . month, day. hour . minute A1 second o

TIMESTAMP

TIMESTAWP &2 & H BRI ], SZAFAYFEREIE UTC BHAIFY 1970-01-01T00:00:01 51| 2262-04-11T23:47:16
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4.2.4 HSHAIRRIZEY

TIMESTANP SEAG LA FREA
o DU TRVEE SAFERIE R, 140 1615974839, 2718 2021-03-17T17:53:59
* 21 TIMESTAWP B 7 X\ CLAEIN TAJTERA] timestamp() BREK,
o JA TIMESTAWP 195 sCEOA RV, timestamp() BRAXCT now() L.
* timestamp() BT E AZHEIRECY AN XA AR, EH2 string KIUIBEL,

# EAYRFIEE,
nebula> RETURN timestamp();

# fEASEHEL
nebula> RETURN timestamp("2021-07-05T06:18:43.984000");

ey +
| timestamp("2021-07-05T06:18:43.984000") |
B e e +
| 1625465923 |
ey +

° EREHHEEIEEY 64 1 int,

il
1. f# Tag, $4FR0 datel, €17 DATE. TIME Al DATETIME —Ffi2fe%l,
nebula> CREATE TAG IF NOT EXISTS datel(pl date, p2 time, p3 datetime);
2. }ﬁi‘}\)ﬁ, A testl o
nebula> INSERT VERTEX datel(pl, p2, p3) VALUES "testl":(date("2021-03-17"), time("17:53:59"), datetime("2021-03-17T17:53:59"));
3. FREN test1 IVEE p1 A 1770

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

Docococoooooo +
| v.pl.month |
S s +
|3 \
Pocococcooooo +

4. Bl Tag, HFFN school , TLE TIMESTAMP ZE7,
nebula> CREATE TAG IF NOT EXISTS school(name string , found_time timestamp);
5. AR, SFouT, TEGARTEDY "1988-03-01T08:00:00" o

# BYEBAZEURA, 1988-03-01T08:00:00 IRAVRSIEIEEN 573177600, ¥iR% UTC BYiEly 573206400,
nebula> INSERT VERTEX school(name, found_time) VALUES "DUT":("DUT", 573206400);

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

6. AL, FFRR dut, FH now() BY timestamp() ERETFAERTA],
# M now() EEEfERTIE)
nebula> INSERT VERTEX school(name, found_time) VALUES "dut":("dut", now());

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

SRR LA WITH TE D1 E Bk EBIAIR R, A

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

| 12:31:14.111222 |

T +
| (x+1) |
Soocooooooo0s +
| 1984-10-12 |
T R — +

RJE%#H: December 21, 2021
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4.2.5 NULL

4.2.5 NULL

BRNEOCT, A SEGAN, JEIEERLCY L, el DO EEMEE ROV e (not Lk ), B A REGAR AR B R MEE, FRIECIEE 1
eI EEIAME,

NULL BZ3EI2(E

AND ., OR. XOR Al NOT FYEL{EFANT,

a b aANDbD aORb aXORb
false false false false false
false null false null null
false true false true true
true false false true true
true null null true null
true true true true false
null false false null null
null null null null null
null true null true null
OpenCypher &1

Nebula Graph A1, NULL WA ES: openCypher N, JasiinlgExf 21k,
NULL BYEER:

Nebula Graph #, NULL MH#AR/EARHA openCypher,
NULL B9 ERIEE

Nebula Graph H, Xf NULL fR/ELIRGRIFIZE R ASHA openCypher,

]l
{#R NOT NULL
fllid Tag, F5 player, FEEEIE name 247 NOT NULL o
nebula> CREATE TAG IF NOT EXISTS player(name string NOT NULL, age int);
i sHow A& A I Tag 15, J&ME name 24 NOT NULL , JEPE age SMERIAMY NULL o

nebula> SHOW CREATE TAG player;

Hocoooococoo HocooooCoCoooCoo0onoo0o00Co0000s0000 +
| Tag | Create Tag |
e $emcmcosomsmomseasssassmsesensasasos +
| "student" | "CREATE TAG ‘player’ ( |

| | “name’ string NOT NULL, |
| | ‘age' int64 NULL |
| | ) ttl_duration = 0, ttl_col = """ |
o - Fom e e - +

i A5 Kobe s JEME age ATLUN NULL 6

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

{EM NOT NULL FigBERAME

fli& Tag, PN player, FEEEIE age 9 NoT NULL, FFIZEERIAE 18,

nebula> CREATE TAG IF NOT EXISTS player(name string, age int NOT NULL DEFAULT 18);

AR, Kobe , IS iEEM: name o

nebula> INSERT VERTEX player(name) VALUES "Kobe":("Kobe");
A5 Kobe , JEIE age NBRIAE 18 6

nebula> FETCH PROP ON player "Kobe";

L M S +
| vertices_ |
oo CoOoCO000000000000000500000050000000050 +
| ("Kobe" :player{age: 18, name: "Kobe"}) |
L M S +

RJE%#H: November 24, 2021
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4.2.6 5lIF

4.2.6 5K
I (List) B2 AERA, —AIFE—4UTEIFY, T LUEs T2 A AR (B 5 T2,

ERMEATES (D AR (D SESNILR, FMCRZAMNISCES () Wit TCRATEIZAIES RPN, KR DUE I TR, HIAT
Azt EEs

FUFRIR(E
PN THRAERTLAE TSI E IR, AT DU T ARk 2U BIR M.

THRREANIEE

nGQL WY THRSFFMATEGE, MO0 FFHA, 0 FRE—AILH, 1 B AITHR, DU ; WS ASERTER, M1 JFHA, -1 FRRE—T
%, 2 FREEGEAITE, DUEHE

o [M]: #R A M Tk,

* [M.N]: FRN < Fizg < NFJTE, N0 K, RENZE,

e [M.]: FRun < Tz Tk,

o [.N]: R FH5 < NHITESR, N4 0 I, JREDNZE

Q  Note

o BRI T ARRED 22, ARG AT DUE R [E],
° M= NI, R[EAZE,
o EIEAANTLERS, A% M null, SREHRE sAb_TYPE ; JEEEIR, wE N null, KEEN null .

il

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

fhecoooocoooo +
| List |
R +
| [1, 2, 3] |
fheccooococoo +

# REFIR [1,2,3,4,5] PUETIFA 3 xR JIROUETIREM 0 FiE, EIEENTER 4.
nebula> RETURN range(1,5)[3];

feococooscaoosas +
| range(1,5)[3] |
R +
| 4 |
feococooscaoosas +

# REFIR [1,2,3,4,5] PUBTHRA-2 BTk. IRORE—NTENUE TRE-1, Hit-2 2IEEAHRE- TR, & 4,
nebula> RETURN range(1,5)[-2];

feccocococacooosoos +
| range(1,5)[-(2)] |
R +
| 4 |
feccocococacooosoos +

# BEFIR [1,2,3,4,5] PRAFEIEN 0 B 3 (FaiE 3) Mtk
nebula> RETURN range(1,5)[0..3];

S S +
| range(1,5)[0..3] |
R e +
| [1, 2, 3] |
S S +

# REFIR [1,2,3,4,5] PUBTIFATF 2 B9k,
nebula> RETURN range(1,5)[3..] AS a;
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# REFIRATHVNF 3 97Tk,
nebula> WITH [1, 2, 3, 4, 5] AS Llist \
RETURN List[..3] AS r;

oo +
| r |
S +
| 1, 2, 3] |
oo +

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

# REFIRANE—NEFKRE_D (28) WTHR.
nebula> YIELD [1, 2, 3][0..-1] AS a;

frecocococa +
| a |
L A —— +
| [1, 2] |
frecocococa +

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

feommmoss +
| a |
Hocoocooo +
| 13, 41 |
feommmoss +

# REETE, REZIRATHRA 1. 2 BTH.
nebula> $var = YIELD 1 AS f, 3 AS t; \
YIELD [1, 2, 3][Svar.f..Svar.t] AS a;

dhescocoes +
| a |
dommmemen +
| [2, 3] |
dhescocoes +

# BARNTIREENZE, RERERIUEREE,
nebula> RETURN [1, 2, 3, 4, 5] [0..10] AS a;

# [0..0] BHREINZE,

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

[ a |

oot

[ 11|

R

# M =N BY, REIRZ,

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

la |

R

[0

R

# SCEZEIMEY, TiRE null BY, 3RELA nulle
nebula> WITH [1,2,3] AS Llist \
RETURN List[0..null] as a;

# IR [1,2,3,4,5] PHTRIIGEE, RERIIRERRIIHRE,
nebula> RETURN tail([n IN range(1, 5) | 2 * n - 10]) AS a;
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4.2.6 5lIF

# IR [1,2,3] PHOTHRIMINE, AERE.
nebula> RETURN [n IN range(l, 3) WHERE true | n] AS r;

# BEFIR [1,2,3] BYKE.
nebula> RETURN size([1,2,3]);

fhosoococosoconoo +
| size([1,2,3]) |
Fommm e - +
|3 \
fhosoococosoconoo +

# JHHIR [92,90] PEITHRHUCEHE, AFTE where FHATHITRAHIET,
nebula> GO FROM "player100" OVER follow WHERE follow.degree NOT IN [x IN [92, 90] | x + $$.player.age] \
YIELD dst(edge) AS id, properties(edge).degree AS degree;

Sreocooooooooos foocoocooo +

| id | degree |

Hocoooococoooo Hocoocooo +

| "player101" | 95 |

| "player102" | 90 |

R Fommm - +

# 1% MATCH BANERLERERIIRPH TR TSEIRE,
nebula> MATCH p = (n:player{name:"Tim Duncan"})-[:follow]->(m) \
RETURN [n IN nodes(p) | n.age + 100] AS r;

| [142, 136] |
| [142, 133] |

OpenCypher #&1%
* {£ openCypher #, EHBFITRMRE null, TifE nGQL H1, & IHHANBFITZENKE] 0UT_OF_RANGE o

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

P P +
| range(0,5)[-(12)] |
fococooooococooocooo +
| OUT_OF_RANGE |
P P +

o HEBIR (BN set. map. list) AREFHERBLIYENE,
o ENETEEED R R 2 SRRSO RIVARS, TIAYRIZARTE SR, S5 A LA, Jf B URELNIH Rank (EDRZH]
AL .

e List 3K pattern, AN [(src)-[]1->(m) | m.name] o

IR ##T: December 7, 2021
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4.2.7 £5

427 &8

HE (Set) BEARIEIAL

OpenCypher #&14%

£ OpenCypher #1, HEENZ— NIRRT, WifE nGQL 1, SLAERITINEL,

5% #H: November 24, 2021
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4.2.8 gt

4.2.8 Wit

Bt (Map) 22 GEHEEA, —MGHE—4HEEN (Key-Value) WEFHS, EMSH, Key B7AFHIA, Value W LUBEMEIEIA, HFHAT

LU map['<key>'] BT EEIRHRGT-RIYTTSR,

FEERSS
nebula> YIELD {key: 'Value', LlistKey: [{inner: 'Mapl'}, {inner: 'Map2'}]};
o0 CoOoECo00000000000000050000005000005000050000008000000000000 +
| {key:Value, listKey:[{inner:Mapl},{inner:Map2}]}
froscocococococscoosoocscosoococococooooooscooaoasososoeosoos +
| {key: "Value", LlistKey: [{inner: "Mapl"}, {inner: "Map2"}]} |
o0 CoO0CO000000000000000500C0005500005000050060008000000000000 +
OpenCypher &1

o EEBYEE (AN set. map. list) FREMFHE N RECHIIEME,

o RZFHRGHYE (map projection) ,

5% #H: November 24, 2021
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4.2.9 MU

4.2.9 FERITEIE

SR AB I FRR ST 55— DA,

o N

nGQL 1.0 fiff] C 1BES MUSHI2ERELn (B Reifaz0) © (type_name)expression . {4 YIELD (int)(TRUE) , Z5RM 1., (HENTAPE C iBSHH KN, R
o HiES,

nGQL 2.0 £/ openCypher {75 RHUEF T2 RRHIEL 4,

JERIRHFTIREE
L i
toBoolean() FFFIF BN AR IR
toFloat() PR R T T B AR UL
toInteger() FFF AR B A BRI
type() IR (A7 HRAG T % R 2R,
]l

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

fhecoooocooo +
[ b |
R +
| true |
fhecoooocooo +
| false |
R +
| true |
fhecoooocooo +
| false |
R +
| __NULL__ |
fhecoooocooo +

nebula> RETURN toFloat(1l), toFloat('l1.3'), toFloat('le3'), toFloat('not a number');
+ +

Hococoococooo Pocoooooooooconocticoo0o0000000000atlncO000000000000Co00000000 +
| toFloat(1l) | toFloat("1.3") | toFloat("1e3") | toFloat("not a number") |
freccsocococooa focoooccoooscocos freccooocococacooa {fococooccoocococococanacsos +
| 1.0 | 1.3 | 1000.0 NULL |
Hococoococooo Pocoooococoocoooo Hococoocooooocooo Pocoocoooococooocoooooooos +

nebula> RETURN toInteger(1l), toInteger('l'), toInteger('le3'), toInteger('not a number');

R e R e R it R R e +
| toInteger(l) | toInteger("1") | toInteger("le3") | toInteger("not a number") |
thocoococosocono focooocooooocooos thecoooococosococono focooocooooocososoconooocooo +
| 1 1 | 1000 | __NuLL |
R e R e R it R R e +

nebula> MATCH (a:player)-[e]-() \
RETURN type(e);

nebula> MATCH (a:player {name: "Tim Duncan"}) \
WHERE toInteger(right(id(a),3)) == 100 \

RETURN a;
e COoooCooO00C00000C00000C00000000000000000C000000000 +
| a |
R e ) +
| ("player100" :player{age: 42, name: "Tim Duncan"}) |
e COoooCooO00C00000C00000C00000000000000000C000000000 +

nebula> MATCH (n:player) \
WITH n LIMIT toInteger(ceil(1.8)) \
RETURN count(*) AS count;

| count |
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4.2.9 MU

G EH: November 24, 2021
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4.2.10 H v E

4.2.10 #IBAIE
HFR7E (GEOGRAPHY) [EHIZLEEEMIARIZ FHFRZE I E EIUBHE2R, Nebula Graph Sz SHbFI %24 Point. LineString Al
Polygon =HHIEIR, S SQL-MM 3 HIGE D geo FT, #05s, ML, 5, AR RSHE,

GEOGRAPHY

GEOGRAPHY WEAIANE S, HMEHETE— N, B4 PN 8)" FRREER 3, AN 8, LM AR LN Z LY,

31 Nl B

Point "POINT(3 8)" e i
LineString "LINESTRING(3 8, 4.7 73.23)" 238 & x|
Polygon "POLYGON((0 1, 12, 23, 0 1))" EZuli=Sitl

il
geo tHXEEIES W geo B,
[/ Tag, RUFMHEEEARMIEMIESIEEE,
nebula> CREATE TAG IF NOT EXISTS any_shape(geo geography);

[/ Tag, RAVFFERARUIBIE SRR,
nebula> CREATE TAG IF NOT EXISTS only_point(geo geography(point));

/]8I Tag, RAVFFELERI IR BRIEREL,
nebula> CREATE TAG IF NOT EXISTS only_linestring(geo geography(Llinestring));

[/ Tag, [IRVEFEZSIDHEARMIBABELIESE,
nebula> CREATE TAG IF NOT EXISTS only_polygon(geo geography(polygon));

//82 Edge type, RIFFFEERAIMMIRMIEEIEAIE,
nebula> CREATE EDGE IF NOT EXISTS any_shape_edge(geo geography);

// QVBRTFHES DA BB R,
nebula> INSERT VERTEX any_shape(geo) VALUES "103":(ST_GeogFromText("POLYGON((0 1, 12, 2 3, 0 1))"));

/| IBRTFEZ NRAIR AT BRI,
nebula> INSERT EDGE any_shape_edge(geo) VALUES "201"->"302":(ST_GeogFromText("POLYGON((0 1, 1 2, 2 3, 0 1))"));

//EHR 103 BB geoo
nebula> FETCH PROP ON any_shape "103" YIELD ST_ASText(any_shape.geo);

Hocoooocooo S Sy sy e +
| VertexID | ST_ASText(any_shape.geo) |
freccooococa {focoooccoooscococacocooacsososcooo +
| "103" | "POLYGON((0 1, 12, 23, 0 1))" |
Hocoooocooo S Sy sy e +

//&EimiA 201->302 KR geoo
nebula> FETCH PROP ON any_shape_edge "201"->"302" YIELD ST_ASText(any_shape_edge.geo);
+

Hocoococooocoo0o0o0o00 Hocoococooocoo0o0o0o00 o0 000000000000000000008MEco00000000000000Co00000000000000 +
| any_shape_edge._src | any_shape_edge._dst | any_shape_edge._rank | ST_ASText(any_shape_edge.geo) |
frocococococoacococacsono fhocococococacococacsono froccooocococacocooacsos e P S +
| "201" | "302" | o | "POLYGON((0 1, 12, 23, 0 1))" |
Hocoococooocoo0o0o0o00 Hocoococooocoo0o0o0o00 Hococoocooooocoooooooos o000 000o00Co0000000000000000C000 +

/17 geo BIEBIEZRSIHEEM 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);

freccocosoes ftocococococosocooooccocscooocosacososooooaoooosa0s +

VertexID | ST_ASText(any_shape.geo) |

\
2

5% #H: November 25, 2021
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4.3 ZRME G

A3TEME EEIR

431 §EEH (FRLEH)
AR E R RSB —IE, REH TR, DRSS, REEELSE,
Nebula Graph =R E &N (krah)

* (opencypher JEIE) FEHEEN T, IHENTERILY Rt RL R,

* (B nGQL) ZAMEWRIIATALE, LESIAE ) 4F, SEEE— Mg,

e (F4:nGQL) AILUREER (D RENEEEREE, L — P EIRNES R DU T — P& A

OpenCypher $Z1%
EE G&ElT, BEAEIEA opencypher 3EAIEWMIEAE nGQL 184), BIAIMATCH ... | 60 ... | VIELD ..., {EFAFANEL], 1TREARE XM,
* WIS4#H openCypher 37435 (NATCH. RETURN. WITHZ) | IS REUEHE @RS B4 T4,

o AR nGQL iE4) (FETCH. G0, LOOKUP Z%) |, AR T ) SeH &+,

RERHA openCypher JAEAMIELE nGQL 1A, 1THRARE XM,

EETHRTINES
Bll—A & =1 FEH A B, C 4k, AR DNEERE, B 2 DA, C R DEHRE, ASHERTERS, M —MRERITIIE, WA
SERIRAE XY ¢ AR, 1 HBEANNEIR TR TR,

O\ Note

openCypher %H & EK,

il
* opencypher %5

# FOEESIEIN,
nebula> MATCH p=(v:player{name:"Tim Duncan"})--() \
WITH nodes(p) AS n \
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4.3.1 £5EM (THE5H9)

UNWIND n AS nl \
RETURN DISTINCT nl;

* F4: nGQL (43%)

# HRE,
nebula> SHOW TAGS; SHOW EDGES;

# BAZ TR

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

* F/E nGQL (E3EFT)

# EEFHEESEW,

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;

fomommmoooon fhomocmomessmsossms +
| Team | Player |
Pocococooooo Pocococoosoocosooo +
| "Spurs" | "Tony Parker" |
| "Hornets" | "Tony Parker" |
| "Spurs" | "Manu Ginobili" |
Pocococooooo Pocococoosoocosooo +

G HEH: November 24, 2021
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432 BEXT=

Nebula Graph JRFFRF—SIBAINVERIE N B2 B RGBS — I,

OpenCypher &1
ME AR, AEERE, FEREL TG, B

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

R ) +
| v |
fheccooscococococoococcoooscococococooocooooScocosocooo +
| ("player100" :player{name: "Tim Duncan", age: 42}) |
R ) +

ARG v R EE A R

B4 nGQL

nGQL 7 JE#Y EE AL RATIAFTN Svar_name ,  var_name [T #eFal TRIZ (O B, FACVFEAHMTAT,

BHAEXEREMEYHHT (REAERF) G, HTEHRELEDRRK, FREEHMZ I, 17, session FHEALZANNYEE AL E,

MFRILER SERPEH BE LR, EEERNEIERIESIE GEi,

O\ Note

HE X R X RN,

il

nebula> $var = GO FROM "player100" OVER follow YIELD dst(edge) AS id; \
GO FROM Svar.id OVER serve YIELD properties($$).name AS Team, \

properties($2).name AS Player;
Hocoooococoo Hocoooococooocoooo +
| Team | Player |
e e +
| "Spurs" "Tony Parker" |
| "Hornets" | "Tony Parker" |
"Manu Ginobili" |

4.3.2 HEXLR

/5% #H: November 24, 2021
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4.3.3 5@tk

433 5| ABEM%

FH P AT LULE WHERE AT VIELD )5 | F sl E s

O\ Note

ARYIREAUGE A T 54 nGQL #Y GO B4,

SRR

R

$7.<tag_name>.<prop_name>

SR Bl

B A A

tag_name ) Tag % FF

prop_name Tag MHYEE R
=]:0

$$.<tag_name>.<prop_name>

L i}

35 B

tag_name ) Tag %4 FF

prop_name Tag MHYE1EFR
5| BinrENE

5| AEEXRLEYE

<edge_type>.<prop_name>

B i

edge_type Edge type

prop_nane Edge type )@ M40
S| BARERLEY

PR T B @, FAa AN T TR R

SR BLH

_src AR EAR R

_dst HE Y R

_type RZERINERRTY, IEFRSFRRT L IEBONIERRL, SO
_rank A rank {8
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4.3.3 5@

il

# R[OS Tag player B name BMEEMBERISE Tag player B age EBiE(E,

nebula> GO FROM "player100" OVER follow YIELD $A.player.name AS startName, $$.player.age AS endAge;
fhocoococosocono e — +

| startName | endAge |

feocooooooacsos Poocsoosos +

| "Tim Duncan" | 36 |

| "Tim Duncan" | 41 |

freocooooooosooo doocooocoo +

# 3&[E] Edge type follow B degree Bi%fH.
nebula> GO FROM "player100" OVER follow YIELD follow.degree;

feccocoscoscasos +
| follow.degree |
L e +
| 95 [
feccscoscoscasos +

# &[E EdgeType 2 follow KJi2fAs= VID. BAI VID. EdgeType ‘Ri3 (EAEMM, fE¥Ema) , MAk rank E
nebula> GO FROM "player100" OVER follow YIELD follow._src, follow._dst, follow._type, follow._rank;
+

feccocooccocas T $ooocococooocos +
| follow._src | follow._dst | follow._type | follow._rank |
o o o R e +
| "player100" | "player101" | 17 | o |
| "player100" | "player125" | 17 |0 |
feccocosccscas feccocooccocas Heococooscoocos $ooocococosscos +

Nebula Graph 2.6.0 #3457 ##Y Schema %, DLEREIFIIEAILE 2.6.0 BRA I EEL T,

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);

1 2.6.0 filiAH Nebula Graph A A INIEE,

IRJE##H: November 24, 2021
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4.4 CEFF

4.4.1 HERT

Nebula Graph SZFHYHAFFANT,

IS NULL

IS NOT NULL

IS EMPTY

IS NOT EMPTY

B
TR{E

PI[1FES

ERES

ERES

Frik

iEE S
E
KT
KTET
T
INTET
B

b G
3 NULL
A2 NULL
FE

17t

U RSS2 true B false o

O\ Note

o MRS @R A E X, RATER Wi e,

o ENPTY AT T HIWT, FCR ek E B E, @R ERRT 6RoUP BY . count() «

OpenCypher &1

© NULL FYLEESEVER] openCypher R[FE, {7 AHATHES

OPTIONAL MATCH o

* openCypher F%A NPTy, RIHASZHRHE MATCH i8G5 ety

-114/709 -

sum() «

max()

hash() «

collect() «

+\

*
o

4.4 S5HFY

45, 1f openCypher 1, IS [NOT] NULL 3% 5- OPTIONAL MATCH —HCf#fH, {H/E nGQL FfF
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TP, RXARNEG, FRZESUEAHE,

Q  Note

nGQL %52 =, openCypher HHIHZLRT

nebula> RETURN

= toUpper('a'), toLower('A')
freccsoococooa foccooccosoococococoooooooosooe freccooocococococoooooosos

toLower('a');

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

| ("2"==2) | (toInteger("2")==2) |

R R e +

| false | true |
fheccooscooa +-

nebula> RETURN 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;

thocoococos +
| (2<1.9) |
feocoosoos +
| false |
thocoococos +

nebula> YIELD 0.11 <= 0.11;

T +
| (0.11<=0.11) |
frecocococococooo +
| true |
T +

nebula> YIELD 1 != '1';

freccooscoca +
| (1=1) |
Hococoocooo +
| true |
froccooococa +

-115/709 -
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4.4.1 HESF

IS [NOT] NULL

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

Hosoocooo Pocooocoooo Hoooooocooo +
| valuel | value2 | value3 |
foocoocooos Foocooosoose foococoooss +
| true | __NULL__ | __NULL__ |
Hosoocooo Pocooocoooo Hoooooocooo +

nebula> RETURN Llength(NULL), size(NULL), count(NULL), NULL IS NULL, NULL IS NOT NULL, sin(NULL), NULL + NULL, [1, NULL] IS NULL;
SNocoococooocono fooooooooo000 SNocoooococonoo SNocoococooooono fooooooooooococono0 Nocoooocoooo Hocoooococonoo Hocoooococooooacon0 +

| length(NULL) | size(NULL) | count(NULL) | NULL IS NULL | NULL IS NOT NULL | sin(NULL) | (NULL+NULL) | [1,NULL] IS NULL |

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

Hocoooocooooocosooooooo +
| map.name IS NOT NULL |
froccooocococococooassos +
| false |
Hocoooocooooocosooooooo +

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;

+-- cothcooo ocdhoo coocth
| mapl.name IS NULL | map2.name IS NOT NULL | map3.name IS NULL |
foccococococococsoos f#roccooccosscocsosoossoae froccococococococsoos +
| false | false | true |
feooooocososococooon foooooocososocooooocoooo foooooocososocoooooo +

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

Doooocosaccoooos Doooo0o00000000500000 Socooooooonono0000 +
| n.age IS NULL | n.name IS NOT NULL | n.empty IS NULL |
foccmcocacocosoe foccocococosscocsesos drocsoocscssooacoss +
| false | true | true |
Poooooosococonon Doooooo00s000nonoE000 Locooosooononooo00 +

IS [NOT] EMPTY

nebula> RETURN null IS EMPTY;

Hoosooonoo000000 +
| NULL IS EMPTY |
feccocoscoscacos +
| false |
Hoosooonoo000000 +

R T e +
| "a" IS NOT EMPTY |
fheccooscococacocooa +
| true |
R e T e +

| "team204" |
| "player1i01" |
| "player125" |

R HHT: December 7, 2021
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4.4.2 T/RET

Nebula Graph ZFHNAA/REFANT,

s
AND
OR
NOT

XOR

XTFLLEBRIEES, H5

BiW

25
B
ZARIE

PR 5751

DIGBFAES S,

XA UL ZEEEE, 120 NULL,

AEREIRE

£ Nebula Graph 2.0 1, JF 0 #FRREFANAI/RIE,

4.4.2 1/REF

RJE%#H: November 24, 2021
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4.4.3 EHERY

443 EERT

nGQL SCRHEREER () R MEmdaik,

openCypher &1

EEFGENTEAE nGQL,

BE
nGQL I SQL :Z[Aiy— IR X2 F im0
* 1£ SQL 1, FEIRiREEEIIERPI,

e /£ nGQL 1, FAIZMEIIIEL, shell FEVEERF (|) KR,

il

nebula> GO FROM "player100" OVER follow \
YIELD dst(edge) AS dstid, properties($$).name AS Name | \
GO FROM $-.dstid OVER follow;

| "player100" |
| "player102" |
| "player125" |
| "player100" |

FAFRILUEH view BAFRIATRZEREIEER, ARAE view, BROAKE EFRA ID,
RAIHE VIELD FAJH N B R ISE RIGE R4, FREEEERAAMER S [T $-, HIAREIHT $- dstid

fERERRT
Nebula Graph HHVEEREREA RN, LLA | B AR, ARIIZELLTILANTH

1. EERED R, hARREEE A7) A UT5ERR, Bdnd et NEE T4,
EEASEHEFIHCAIFINLR, SE LTIV,
R

2.
3 ARERERAES |, BIEWFERIERNEATRERIFH R, IENAI DRI MEH)

AN
a. WARFRIEA,
b FHREIHR IG5 AT R AR5,
c. IERKRXELZ graphd,
d. 4 graphd $f75E5 B,
SXRREH A graphd AT A | B EHURZ,

5% #H: November 24, 2021
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4.4.4 5| AR

nGQL 2465 | FAFRFER wHere A1 vIEw FArhiEtt, BGE 8 S&iahiiErr 2z sl akm s R,

openCypher &1

SIRFHGEM T A nGQL,

5| RAfIR

CILIES] LW

$n SRR, B2ELES W HEME,

$$ SIHEN R, EZEEES L HEML,

$- SIME aERPEEN ZAEOMm IR, B2 ERESWEETT.
Rl

# IR[EEEE A B B R B EE,
nebula> GO FROM "player100" OVER follow YIELD properties($").age AS SrcAge, properties($$).age AS DestAge;

trocoocooo focooocooo +
| SrcAge | DestAge |
foococoos foocoococoss +
| 42 | 36 |
| 42 | 41 |
S focoooccos +

# iR[El playerl00 BFERY player BIBFFAEIRA.
nebula> GO FROM "player100" OVER follow \
YIELD dst(edge) AS id | \
GO FROM $-.id OVER serve \
YIELD properties($").name AS Player, properties($$).name AS Team;

thecoooocososoconon thecoooocoooo +
| Player | Team |
feococooossoooooos R +
| "Tony Parker" | "Spurs" |
| "Tony Parker" | "Hornets" |
| "Manu Ginobili" | "Spurs" |
feococooossoooooos R +

4.4.4 5I0FF

5% #H: November 24, 2021
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4.4.5 £ETEAF

31
S

4.45 EF/ITERF
GHZANERR, FTDUERASEESEAF, G055 UNION .  UNION ALL . INTERSECT AT MINUS o

FTESEEBERIMLISAER, R —D nGQL IHAH AL MESIZHN, Nebula Graph MWARIGHHTIHE, BREIERIESTEENT,

openCypher %&1%

SRR GERTEA nGQL.

UNION. UNION DISTINCT. UNIONALL

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

o SEELY UNTON DISTINCT  (EREFIZES. NIoN ) SR[EIFMES A fll B IFEE, REEEENTHE,

o SBEFT UNION ALL JR[EIMES A T B IFH4E, TaEEMTs,

* left Al right AAUEMFIBCRAVIIREHEIAL, ANRFREEARERSER 152 Wm0,
T

# REBNERLEROHE, FTAITELHNTHR.
nebula> GO FROM "player102" OVER follow \
UNION \
GO FROM "player100" OVER follow;

| "player100" |
| "player101" |
| "player125" |

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

| "player100" |
| "player101" |
| "player125" |

# UNION BRI YIELD iBH—EMEA, ZENSKRES—TNMES), SHMERNFSEE,
nebula> GO FROM "player102" OVER follow \
YIELD dst(edge) AS id, properties(edge).degree AS Degree, properties($$).age AS Age \
UNION /* DISTINCT */ \
GO FROM "player100" OVER follow \
YIELD dst(edge) AS id, properties(edge).degree AS Degree, properties($$).age AS Age;

fheccooscocooacticacacsootacooa +
| id \ Degree | Age |
R Fommm - LR +
| "player100" | 75 | 42 |
| "player101" | 75 | 36 |
| "player101" | 95 | 36 |
| "player125" | 95 | 41 |
Hocoooococoooo Hocoocooo Pocooo +

INTERSECT

<left> INTERSECT <right>

* SERLF INTERSECT AR [EI P MES A FI B 24,

* Left Ml right AAAVEHFERERIFIRIBARSE, ARG BRI, 1S NI,
il

nebula> GO FROM "player102" OVER follow \
YIELD dst(edge) AS id, properties(edge).degree AS Degree, properties($$).age AS Age \
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INTERSECT \
GO FROM "player100" OVER follow \
YIELD dst(edge) AS id, properties(edge).degree AS Degree, properties($$).age AS Age;

trecootfococoooo thocooo +
| id | Degree | Age |
Fommet oo - LT +

MINUS

<left> MINUS <right>

BRI NS IR EINADNES A B #97ES, HIA-B, 1B left Ml right B, A-B ZR(EEE Ah, HERNERS B HHITE,
il

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

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

SRTHFNEERNRES
UBESESTRETREER () N, EETIESedam, H14060 FROM 1 UNION GO FROM 2 | GO FROM 3 FH4F 60 FROM 1 UNION (GO FROM 2 | GO FROM 3) o
il

nebula> GO FROM "player102" OVER follow \
YIELD 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> GO0 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;

EEWRIAITEMRENIIER, SRS TERHERT UNTON $51F,
[l AT LUB SR TRITE R, BilAn

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

AW, B S TR AT, BISEHAT untoN $0F, FRRFEEIREESEERINT T — P,
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4.4.5 FEZHERAF

5 ##H: November 25, 2021
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4.4.6 TIFHERETT

4.4.6 FIFERTCER

Nebula Graph SZRMERFAFEEREATHMTIER:, 5K, VCUER, SHRIsEAFAIT,

i B

+ BT,

CONTAINS TEFRFERPHATIEZR,

(NOT) IN SR ER A PR R MES

(NOT) STARTS WITH TEFAF R S AT PERL,

(NOT) ENDS WITH TEFAF HR 25 R AT PERL,

NRIESSY S TE U FGRA PEEL 7 H
Q  Note

A TR BVE R R X 57 KNG

Gl

nebula> RETURN 'a' + 'b';

Temee -+
| ("a"+'b") |
oo +
| "ab" [
Tesconooasnn +
nebula> UNWIND "a' AS a UNWIND 'b' AS b RETURN a + b;
Hommmemn +
| (a+b) |
Teocomo +
| "ab" |
Hommmemn +
CONTAINS

CONTATNS ERIBEFI /A A EN R T ER ISR,

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

freccocococacooas frecococococacooa frocococcosooe S +
| s.name | e.start_year | e.end_year | t.name |
focoococooocoooo Hocoococooocooo focoooocoooooo Hococoocoooo +
| "Tony Parker" | 2018 | 2019 | "Hornets" |
freccocococacooas frecococococacooa frocococcosooe S +

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;

fesmoscsmsmcssacsmasss fesmosssccmcmcacosasssmssmases fosmocsmmssomcsnasssnssonsss fesmoccsmsmcssacsmasss +
| properties($*).name | properties(EDGE).start_year | properties(EDGE).end_year | properties($$).name |
Dooooooo0c00so0c00000s R S R S S R R S R N S R S S S R Dooooooo0c000o0000000s +
| "Tony Parker" | 1999 | 2018 | "Spurs" |
fesmoscsmsmcssassmasss L A S fescocssmssomcsnasssnssonsss fesmoscsmsmcssacsmasss +

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

R Foom e e - R et R e T T +

| properties($*).name | properties(EDGE).start_year | properties(EDGE).end_year | properties($$).name |

Poooooooocoooooco0o00s R S S R S S R R S N N S S S S SR Pooooooooc00co0s00000s +

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

fesmosssmsmcsmacsmasss L A S fesmocsmmssomcsnassmnssonsss fesmoscsmsmcssacsmasss +
(NOT) IN

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

| (1IN [1,2,3]) | ("Yao" NOT IN ["Yi","Tim","Kobe"]) | (NULL IN ["Yi","Tim","Kobe"]) |
R R B +
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4.4.6 FIFHSEAT

(NOT) STARTS WITH

nebula> RETURN 'apple' STARTS WITH 'app', 'apple' STARTS WITH 'a', 'apple' STARTS WITH toUpper('a');
+

S S S S fhoccooocococococoooccoooscocifoocacooacooooncocacacacooacSooosc a0 +
| ("apple" STARTS WITH "app") | ("apple" STARTS WITH "a") | ("apple" STARTS WITH toUpper("a")) |
focooooconoo0conooon00000co000 focoooocooooooooooooo0ooo000 foooo00coo0000000o0000000000o000n0000 +
| true | true | false |
S S S S fhoccococococococacoosoooocon froccooscocococococacoosoocococacooooa +

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

D500 00000000000E0000000E000D D50 0000000000E000EEPEE0E00SEOEO0DD +
| ("apple" STARTS WITH "b") | ("apple" NOT STARTS WITH "app") |
fmccocoscoocaoocscocoosoocas T +
| false | false |
D500 00000000000E0000000E000D D50 0000000000E000EEPEE0E00SEOEO0DD +

(NOT) ENDS WITH

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

R e e R e e +

| ("apple" ENDS WITH "app") | ("apple" ENDS WITH "e") | ("apple" ENDS WITH "E") | ("apple" ENDS WITH "b") |

fheccocococacococaccosoncooon fheccooscococococooaooosooe fheccooscococococooaooosooe fhecocooscococococooacoosooe +

| false | true | false | false |

R e il R e R e il +
IENFRETL

Q Note

L {i{{ opencypher HMAEIEA (MATCH, WITH 5§) TRFEMZFRANX, FAE nGQLIBHA) (FETCH, G0, LOOKUP 5F) RZFFIEMIFRIA,

Nebula Graph SZRHMERIENZGARBTE0E, EMFSAXRVERRNAKE std:regex, FIFRTLUEETE = '<regexp>' METIENIZSAPTHL, Hl40 :

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

P
| ("384748.39"=~"\d+(\.\d{2})?") |
R e il +
| true |
S +

nebula> MATCH (v:player) WHERE v.name =~ 'Tony.*' RETURN v.name;

Hoosooonoo000000 +
| v.name |
feccocoscoscacos +
| "Tony Parker" |
Hoooooono0000000 +

G HEH: November 24, 2021
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4.4.7 \FBHAF

4.4.7 5\FREERT

Nebula Graph SZFRHERISIZE (List) BT TR, STRIGERAFIT,

i B
+ HEHES R,
IN TLRBRFE THIER,
(1 T ARRCERF T M S 2R R TE R
il
nebula> YIELD [1,2,3,4,5]+[6,7] AS mylList;
| myList |
|, 2,3, 45 61 |

Hoooooonooo00000000 +
| size([NULL,1,2]) |
S +
|3 |
Hoooooonooo00000000 +

R +
| (NULL IN [NULL,1]) |
froccocococococacacsos +
| __NULL__ |
R +

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

Feococoos +
| number |
Doosocono +
|2 |
|3 |
R +

nebula> WITH ['Anne', 'John', 'Bill', 'Diane', 'Eve'] AS names RETURN names[1] AS result;

5% #H: November 24, 2021
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4.4.8 S BEAFLEH

4.4.8 TERFTFMER

nGQL ;zsBAFHIESEMMEENEIES AT T (RI—ATHRSERAHERSHHIRD

e - (110

e L NOT

MENEVANIE

o« 4

C =L emL 2L =, 5, oo, Im
* AND

° OR. XOR

o = (M)

AIRFENHEHFELNBSER, BN T, HAREREERIN (WGEILEER) .

BRSPS s RRINY, EEX LR, AT RS,

il

nebula> RETURN 2+3*5;

openCypher %&1%
£ openCypher H, R ERILUTREIES, Blilx <y <z Fx<yMdy <z,

ENGQL W, x<y<=z%MT (x<y) =z, (x<y) WERE—MI/RE, FRA/RERN 2 AL, RZAGEHE WL,

FJ5%#H: November 24, 2021
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4.5.1 NEBEERE

4.5.1 NBEEZF R

[B2E2 e

Nebula Graph DL TN EECEHEL
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BRI

double abs(double x)

double floor(double x)

double ceil(double x)

double round(double x)

double sqrt(double x)

double cbrt(double x)

double hypot(double x, double y)
double pow(double x, double y)
double exp(double x)

double exp2(double x)

double log(double x)

double log2(double x)

double log10(double x)

double sin(double x)

double asin(double x)

double cos(double x)

double acos(double x)

double tan(double x)

double atan(double x)

double rand()

int rand32(int min, int max)

int rand64(int min, int max)

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

bit and()
bit_or()

bit xor()

BEW

R[] x HERE,

REVNF AT x (R
AR FEEF T x AR/ NERL
RENE x RO VEEME, AR x RAFTEPE, WHKEE 0 FUsiyiEst,
R x fFTR,

R[] x 32754,
REEA=AE (EARKN x My WRbIK,
R EN Y IIE,

R [E\(e ~x\)HI{E,

IR [EN(2 X\ I,
RELLE R e I x BINEL
KA 2 N x B EG
REILL 10 M x AL

R[] x W IELAE,

R[] x 1R IETE{E,

R [E] x RLAE,

R[] x 1 R ARGLE,

K[ x HIEYIHE,

R [E] x 1 IEYME,

iK[a] [0,1) PRIBEHLEE SR

R[] [min, max) PIE—BEAL 32 A1EERL
M UREA—DNSE, ZBEEHEN nax, B nin BRIA N 0,
MRAEASE, NN HFSH 32 i int JERENBEPLEE,

SRE] [min, max) NIY—ANFEHL 64 (755,
FAPALREA—=1NS8, %S BEHEN nax, IR nin BIAH 0,
WMRAEASEL, M 2WHERFSHY 64 AL int JEHE A BELRE

RS FT A RAE — DI,
R[S TIE,

R ISR
BEAEE D FONI-N

R Z R ME.

R [ SR R FRIE 2

R[S ELATR

BALfit AND #1F,

ZAfH OR #1%,

B XOR #1F,
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4.5.1 WBECERE

L B
int size() R[5 3 s WL TSR B0
int range(int start, int end, int step) IR [H] [start,end] HHEESZ KIIEHAKIZNR, K step BIAN 1,
int sign(double x) EE x IE S,
W x o, WERE o,
AR x R, WGRIE -1,
AR x HIERL, WGRE 1,
double e() RE| HAAEIE e (2.718281828459045) .
double pi() IR [EIECEEERn (3.141592653589793)
double radians() P RO, radians(180) 3% [H] 3.141592653589793 o

Q  Note

AERBHEON wLL, W A5 SRR E X,

il

# TIRRAWH
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;

fheccooscococac fheccsoscocooa +
| dst | statistics |
e R +
| "player125" | 84.0 |
| "player101" | 74.0 |
freocoocooooooos froococososoos +

Got 2 rows (time spent 4739/5064 us)

IR HH: November 24, 2021
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4.5.2 NBEZFERTREKE

Nebula Graph SZHRELUTNE AT

O\ Note

1 SQL —#¢, nGQL MFHFRE] (LE) M 1J 4R, {HE CIESWFIFRIIZEM 0 R,

[EE3

int strcasecmp(string a, string b)

string lower(string a)
string toLower(string a)
string upper(string a)
string toUpper(string a)
int length(string 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 c)

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

int hash()

O\ Note

AR EC UL, T s TR ARTE I,

BEW

PR F1F 8 (X RNE) o 4 a=b I, &M 0, 4 a>bJE,

a<b i, EE/NF 0 1%,

RE NG AT

1 Lower () AHIF.
REK GG TR

FiT upper () A7

DU R BT, R EIAE AT BRI K
IR 445 o Sk AT R R 1 2 A%
IR R SR Y 2245

T BR-FZ AT R BRI 22 4%

4.5.2 NETRFHREE

KERT 0 K%, 4

R FAF R AN count DT AR T F A . AR count S AT A a AYIREE, UK [ 77 e

ado

R ERA O count DT AR T F 0. AR count S AT A a AYEE, UK [ 71 e

do

TEFFFE a MAEMIETE letters FAFE, FFIEM] size KNI FIFHE,

TEFFFH a A METE letters FAFH, FFiRM] size KEEHYFHFHR,

MFFFH a BHRENLE pos TF4R (NELHE pos ALEHYFHY) , TRHUA MY count DFHF, HALBCHTHY

TR ERFIRE,

1 substr() FHIF,

WPIR AT

R a MR 7R b BV TR o

TEFTATER b AR TAT R a, IREI—DTRFHIR,

PRIUE RN RV (E,

-131/709 -
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4.5.2 NETHFHER

substr()HIsubstring() KR EI5EH
* FRERG] (D Mo FFah
* AR pos 73 0, NHEEEEANFFFH,
* A pos KT RORTFHFZREI, MK ZEF R,
© A5 pos /EHAEK, JISK[E] BAD_DATA o
* QSR count , WSRIEIM pos (VB FFARE] FHF R EHIF T o
* AT count 9 0, MR[EIZEFAF AR,

o T NLL MBS MG,

* 7£ openCypher H', AIRFHRE a Ay null, 23EE null,
* 1£ openCypher H', A1 pos 7y 0, XIREIME—NFRFLE count NFRFYFFFFHR,
* £ openCypher H', A1 pos 5% count v null SR FRERYL, 2 HHEIEER,

RJFHEH: November 24, 2021
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https://github.com/vesoft-inc/nebula-graph/issues/878

4.5.3 B H I TR

4.5.3 W& B HARY [a] B EX

Nebula Graph ZFELUTNiE H EA RIEKEL,

[ B

int now() ARAE 24 77 S 3l [ 24 1 B [ B D
timestamp timestamp() HRE 24 77 S G0 51 24 T X B TR

date date() RS Y AR GOR E 24 /T H W (UTC ) o

time time() HRAE Y iR G0E E Y 7T 5] (UTC IED
datetime datetime() R Y 1RGO H 2 77 AR A (UTC WD

date() . time() I datetime() EKZFR T4 AZHERACY AIMT A H i, 14852 string 1 map FFUISHL,  timestamp() FREER T 1% AZHEIRECY A XAV
L, T2 string 2ERIBEL
openCypher %&1%
* 7£ openCypher 1, IEIFEFHZEIZR,

* fEnGQL 1, INRKSHAZEIZR, MR 000 o

il
> RETURN now(), timestamp(), date(), time(), datetime();
freccooscococa S e freccooscococococos freccooscococococooaccoooscooa +
| now() | timestamp() | date() | time() | datetime() |
R Fommm e Fommm - R ittt R e +
| 1625470028 | 1625470028 | 2021-07-05 | 07:27:07.944000 | 2021-07-05T07:27:07.944000 |
freccooscococa S e freccooscococococos freccooscococococooaccoooscooa +

RJE%#H: November 24, 2021
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4.5.4 Schema P¥

4.5.4 Schema E#

Nebula Graph 342 F Schema Bi%,

B4 nGQL iBER
Q  Note

* VIELD FHyH AT DA FAN T B
* WHERE )8 A S RF(E FH AN T B 4K

B2k L

id(vertex) IRE 5 ID, BHRIEUAA ID By LR —3L

map properties(vertex) & (8] S TR A R .

map properties(edge) R IEA AT 8 .

string type(edge) iR [E1341Y Edge typeo

src(edge) RELAREEAE R ID. BARSETUAA ID fYFEU LR —FL
dst(edge) RO H YR ID, BRI EIATR ID IR R — 2L,
int rank(edge) R [EAHY rank,

openCypher #FIEFIER

[(ZE B

id(<vertex>) IRMEN S ID, BRI ID HYSEHURRE— 2L

list tags(<vertex>) JR[E| Y Tag, 5 labels() 7EFIAH,

list labels(<vertex>) REI Tag, 45 tags() fEAMHER, T 3% openCypher 1Hi%,
map properties(<vertex or edge>) R (B s B EA PE JE

string type(<edge>) K [E34 1) Edge typeo

src(<edge>) R ESA AR A ID, BERIUA ID BRI RFF— 3K,
dst(<edge>) REGARTE PR ID, BESERIMIA ID HYRBURFE— 3,
vertex startNode(<path>) IRE— S o — SRR R M E Y 4R 54 1D,

string endNode(<path>) R — Gl sl— B RIFR B E R B Y AL ID,

int rank(<edge>) JR[EARY rank,

il

nebula> GO FROM "player100" OVER follow REVERSELY \
YIELD src(edge) AS destination;

| "player101" |
| "player102" |

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

| VertexID | id(VERTEX) |
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4.5.4 Schema Bi%{

| "player144" | "playerl44" |
| "player140" | "player140" |
Poooocooocooom Poooocooocooom +

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

thecoooococooo focooooooooocioococonoooooooCooOn0Coo0o0o0000 +
| tags(a) | labels(a) | properties(a) |
S —— S S S S +
| ["player"] | ["player"] | {age: 42, name: "Tim Duncan"} |
thecoooococooo focoooooooooo thecoooococosococonooooooooooooo0 +

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

thocoococoo frocoocosoo +
| type(r) | rank(r) |
feocoosoos feocoosoos +
| "serve" | 0 |
thocoococoo frocoocosoo +

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

P COoOoCO0000C00000C00000C00000000000000000C000000000 focooocooooocososoconooooooooocoo00 +
| startNode(p) | endNode(p) |
S focooocacooooasoosoosacscooasoooo0S +
| ("player100" :player{age: 42, name: "Tim Duncan"}) | ("team204" :team{name: "Spurs"}) |
e COoooCooO00C00000C00000C00000000000000000C000000000 focooocooooocosoooconooooooooocooo0 +

RJ5%#H: December 7, 2021
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4.5.5 CASE &Rk

4.5.5 CASE #ix

CASE ZEAR MRS IE nGQL EIIEAINVEER, H HF VIELD A1 RETURN T, Fll openCypher —#f, nGQL FRELFFFE Y case 264K © fitafE
HALEAE,

CASE ZSAARIFTESAMF, FHERLHE — DRAHHEILRIURSESM, RRRPIEER, AURANFRATMERM, FhEsd eLse FANRAIEER, ARBH ELSE
TR EARAEMEARA, WERE N,

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

[WHEN ..

-

[ELSE <default>]

END

‘i’- Caution

CASE 23R —EEH Enp 25,

SR BEHA

comparer FAF 5 value HEAT LRIV E B8 1 43R A K
value A1 comparer HEATLLHE, ANSEPUAC, W MLSe1F,
result A0SR value PEFL comparer , W[ result
default WUERBLASRAFIEAL, WHRIENZ default

il

nebula> RETURN \

CASE 2+3 \

WHEN 4 THEN 0 \
WHEN 5 THEN 1 \
ELSE -1\

END \

AS result;

nebula> GO FROM "player100" OVER follow \

E R

| "Tony Parker"
| "Manu Ginobili"

CASE

YIELD properties($$).name AS Name, \
CASE properties($$).age > 35 \

WHEN true THEN "Yes" \

WHEN false THEN "No" \

ELSE "Nah" \

END \

AS Age_above_35;

----------- S TR

| Age_above_35 |

WHEN <condition> THEN <result>

[WHEN ..

-1

-136/709 -
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[ELSE <default>]

END
e B
condition WIS ZE1F condition N true, FRil RIS,
result condition A true, MLR[EH result o
default SR B ZEPERL, WK [BIZ default o
Tl

nebula> YIELD \
CASE WHEN 4 > 5 THEN 0 \
WHEN 3+4==7 THEN 1 \

ELSE 2 \
END \
AS result;
fhecocococa +
| result |
R +
[1 [
fhecocococa +

nebula> MATCH (v:player) WHERE v.age > 30 \
RETURN v.name AS Name, \

CASE \

WHEN v.name STARTS WITH "T" THEN "Yes" \

ELSE "No" \

END \

AS Starts_with_T;
femmmccsessmoeneasason $ememeosocsmnose +
| Name | Starts_with_T |
Hoooo00n00000000000000 Hoooocono0000000 +
| "Tim" | "Yes" |
| "LaMarcus Aldridge" | "No" |
| "Tony Parker" | "Yes |
Hoooo00n00000000000000 Hoooocono0000000 +

fE R AE AR AR
TR AR AAE T, HPHRE TRRENiER. BEWTRE)

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

ELSE "No" \

END \

AS Age_above_35;
S fhecooo fhecoococococooa +
| Name | Age | Age_above_ 35 |
R e T LT R e e +
| "Tony Parker" | 36 | "No" |
| "Manu Ginobili" | 41 | "No" |
e FE——— fommmmcmecomoes +

RPIARROTEBIR AR T 35 N4 ves . (H2EEMMAR, FilkJy 36 MHmHIIALE No o

BORRDNE W 7RI case 25X, LU SRIE 8. player.age A1 §$.player.age > 35, Z4FE#y 36 B :

* $$.player.age I{EN 36, HUEIALN int,
* $$.player.age > 35 IEN true , EEIHAN boolean,

ARSI TE TRV, NS, BIHRE No o

4.5.5 CASE #ix

/5% #H: November 24, 2021
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4.5.6 FIZEEL

4.5.6 5| REH

Nebula Graph ScHiEUFFIE (List) BR%L

[ B
keys(expr) RIS, W EFAF R R, LM A TH E .
labels(vertex) R [El S Tag 511,
nodes(path) R E A ATH KA,
range(start, end [, step]) JR[E] [start,end] YEREIAEE S KIVFIR, BIABK step 1 1,
relationships(path) RIE B R AT % R IFIE,
reverse(list) IR I3 238 5 HEA 1 85 2%
tail(list) R E ARG R — TR IR,
head(list) IREIFN IS — D ITT R,
last(list) KA R G — N IC R,
coalesce(list) R F s — N IEZE TR
reduce() EZ U reduce B,
Q Note

QRS HOT L, R S5 SRR TE X,

Tl

nebula> WITH [NULL, 4923, 'abc', 521, 487] AS ids \

RETURN reverse(ids), tail(ids), head(ids), last(ids), coalesce(ids);
o0 0o00Co0000000000000000Co000000000 Docoo00Co00000000000000000 Hococoocoooo Dococoocoooo Hocoococooocoooo +
| reverse(ids) | tail(ids) | head(ids) | last(ids) | coalesce(ids) |
froccooscococoacocoooccoooscococacooas froccooocococacocoooooooooe freccooscocoo froccooococoo frocococococacooan +
| [487, 521, "abc", [4923, "abc", 521, 487] | __NULL__ | 487 | 4923 |

nebula> MATCH (a:player)-[r]->() \
WHERE id(a) == "player100" \
RETURN Llabels(a), keys(r);
teooooooocooo focooocooooocosoooconooooooo0 +
| labels(a) | keys(r) |

| ["player”
| ["player"

+
| ["degree"] !
| ["end_year", "start_year"] |
+

nebula> MATCH p = (a:player)-[]->(b)-[]->(c:team) \

WHERE a.name == "Tim Duncan" AND c.name == "Spurs" \

RETURN nodes(p);
T T T T T T T T T T T T T T T T T T T T T T T I LT T T T TS S S P +
| nodes (p) \
e T e L T = T et L T T T = T T [ e = LT T T T e T +

| [("player100" :player{age: 42, name: "Tim Duncan"}), ("player101" :player{age: 36, name: "Tony Parker"}), ("team204" :team{name: "Spurs"})] |
| [("player100" :player{age: 42, name: "Tim Duncan"}), ("player125" :player{age: 41, name: "Manu Ginobili"}), ("team204" :team{name: "Spurs"})] |

o0 00000o0000000000000000C0000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000 +
nebula> MATCH p = (a:player)-[]->(b)-[]->(c:team) WHERE a.name == "Tim Duncan" AND c.name == "Spurs" RETURN relationships(p);
0y S S +

| relationships(p) |

5 OoOoCoo000C00000C00000C00050000000000000C00050000000050000605050500000000000605050000000000000C60505050000000000060505000000 +

| [[:follow "player100"->"player101" @0 {degree: 95}], [:serve "player101"->"team204" @0 {end_year: 2018, start_year: 1999}1] |
| [[:follow "player100"->"player125" @0 {degree: 95}], [:serve "player125"->"team204" @0 {end_year: 2018, start_year: 2002}]] |

IRJGHEH: November 24, 2021
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4.5.7 count KL

4.5.7 count E&#X
count() BREXAT LA HBUEEIVE A TEL
* (54 nGQL) HF ] LARBHER count() AT GROUP BY XHEEMMEDES Tor 4 RIHHAL, FEAEH VIELD R [HIE5 R,

* (openCypher /7X) FFRILUER count() AFEEIMERTITEL, FHEA RETURN IREIZEF, AFFELLF GROUP BY .

&L
count({expr | *})

e count(*) ;REEATE (B NULL) .
* count(expr) iR[ELHEFRAXIIIEZHEIT L

e count() Al size() A,

il

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

tecoooocooo focooocoooo thecoooocososococonoo +

| count(b) | count(*) | count(distinct b) |

# 58[E player101 follow KYA, MU follow player10l BIA, EINmZEIf,
nebula> GO FROM "player101" OVER follow BIDIRECT \

YIELD properties($$).name AS Name \

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

\
+
"LaMarcus Aldridge" |
"Tim Duncan" |
"Marco Belinelli" |
\

\

\

+

"

\
\
\
| "Manu Ginobili"
| "Boris Diaw"

\

LARBIFREEERA S
* $-Name : EEMILERT SIS,
* count(*)  #ER HIRIRAEL,
PRI EAEER basketballplayer HIRHE H HIHES,  count(*) BIIFPELT 2 FoRIZATHIAA] player1on J& HAH follow B %R,

# HiE—  FHIBEPNER S HE R,
nebula> LOOKUP ON player \
YIELD player.age As playerage \
| GROUP BY §$-.playerage \
YIELD $-.playerage as age, count(*) AS number \
| ORDER BY $-.number DESC, $-.age DESC;

frocooo S +
| age | number |
Docooo Hocoocooo +
| 34 |4 |
[ 33 |4 |
[30 |4 |
[29 |4 |
[38 |3 |
frocooo S +

# HEZ D FIHIBEPHNER D HER.

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

teocooo focoocooo +

| age | number |

reomos feommmoms +
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4.5.7 count KL

# %3t Tim Duncan XEXHINEK.
nebula> MATCH (v:player{name:"Tim Duncan"}) -- (v2) \
RETURN count(DISTINCT v2);

fhosoococosocooooooooo +
| count(distinct v2) |
feococooosoosoocassos +
|11 |
fhosoococosocooooooooo +

# ZBkEIB, it Tim Duncan XEXEVILE, REFS (FEEBMEE) .
nebula> MATCH (n:player {name : "Tim Duncan"})-[]->(friend:player)-[]->(fof:player) \
RETURN count(fof), count(DISTINCT fof);

T focmescmcscosssssmoses +
| count(fof) | count(distinct fof) |
o - B +
| 4 3 |
L — focmsscmcscosssssmoses +

RJE%#H: November 24, 2021
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4.5.8 collect Fxi%k

4.5.8 collect Bi#K
collect() BREGREI— M EZEERRRILERFNTR, LA LN Z S0 RBE S HE— 12, SOTEdER G,

collect() B—MMREBIEL, L SQL HHY GROUP BY o

il

nebula> UNWIND [1, 2, 1] AS a \
RETURN

©

5
oot

[al
oot
1]
[ 2]
[1]
oot

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

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

fescheosasscmcses P A S S S +
| a | collect(a) | size(collect(a)) |
Dooofoono00000000 fooo000000000000000 +
2] [2] |1 [
| 1] (1, 1] | 2 |
R e oo +

# BEEHD, REEHTEN 3, ARRERBLEIZIRD,
nebula> UNWIND ["c", "b", "a", "d" ] AS p \
WITH p AS q \
ORDER BY q DESC LIMIT 3 \
RETURN collect(q);

feooscoccoscacosos +
| collect(q) |
Doo600000000000000 +
[ ["d", "c", "b"] |
feooscoccoscasosos +

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

L S —— +
| ss |
ommmemen +
| {1, 2] |
L S —— +

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

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

["Luka Doncic"] |
["Joel Embiid", "Kyle Anderson"] |

+
I
+

| 24 | ["Giannis Antetokounmpo"] |
[
I
+

G HEH: November 24, 2021
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4.5.9 reduce Ei%k

4.5.9 reduce %K

reduce() FFEGAFE MR THIFEPIICE, REFIREMEPILRIZREN, RGRRZERER, SRERREHA IR N TR e, 1Ee HIBITH
SEFFFRSINE T S ATEE RN, FPHVaS A ERM g, B LITEEGUES (0 Lisp Ml Scala) ##Y fold 2 reduce /ii%,

openCypher 3214

£ openCypher H1, reduce() BB AEE X, nGQL {#iT Cypher VLI reduce() Ei%,

BE

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

SR BLH

accumulator 538 3 5 2 N R A7 2R N4 SR

initial 4 accunulator $2 BEHIAARTE Y A s (E,

variable MHNREIA—DE R, JEMERS RPN TR,

list LIES 2 E S 3uS-

expression ZFRRSFRN PN RPN TTRIBIT R, HRFEERZEINZE accunulator o
Q' Note

IR EMER 2SR TAR BRI B R, DU ZGK YIS o

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

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

fheooos +
[r |
Hocooo +
[ -14 |
fheooos +

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

AR Feommmmm R +

| srcl | dst2 | sum |

theccsos fhocooas fhecooo +

| 34 |31 | 165 |

| 34 |29 | 163 |

| 34 |33 | 167 |

| 34 |26 | 160 |

| 34 | 34 | 168 |

| 34 |31 | 171 |

Hocoooo Pocoooo Hocooo +

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

froccscooococococsesoss fromooo foscocoss +

| id | age | degree |

Hocoococococoooonooooo Hocooo Hocoocooo +

| "Tim Duncan" | 42 | 95 |

| "LaMarcus Aldridge" | 33 | 90 |

| "Manu Ginobili" | 41 | 95 |

focoococococoooonooooo Hocooo focoocooo +
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4.5.9 reduce PHEL

G HHT: December 7, 2021
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4.5.10 hash &%

4.5.10 hash B

hash() BEECREISEEIATIE, HBBATLURET. FAFH, FIK, fi/R(E, NULL SX0U09(HE, S0EHHEET0RERTI#IAA,
hash() BK#CRA MurmurHash2 8%, ff7 (seed) 4 0xc70f6907UL o ' PTLASE MurmurHash2.h AREsE EHJGA AL,

7E Java HITEA T RATT

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

SERRAFREE

nGQL 1.0 AZHRFFFEREAN VID, —Fiig FIRALEE T 202 hash BOEGRINFAFARIVIGTE, RERHZEIRED VID, {HnGQL 2.0 [FRINZR ¥
FRERAPERESENY VID, Pl B E X7 iE VID,

HERFHRHE

nebula> YIELD hash(-123);

HEFFFRIRRE

nebula> YIELD hash("to_be_hashed");

HEFIRAEHE

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

HEMRRENSRE

nebula> YIELD hash(true);

8 NULL BIRR%E{E

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

4.5.10 hash E&i%k

HERAANIGEE

nebula> YIELD hash(toLower("HELLO NEBULA"));

G November 24, 2021
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4.5.11 concat B4

4.5.11 concat Bi#K

concat() 1 concat_ws() BREGR[Al— N NFAFEIERE A T R

concat() Bk
concat() FRECE D REMR NS LFRERSH, HITTESBIEBRR— N ERFS,

* AIRFIFRSEAE A, WREIZ TR ERSHA L,

O

© A= MYFAFERSECS WL, M concat() BREGRIENE NULL o
EE
concat(stringl,string2,...)
5l

//E®E 1, 2, 3
nebula> RETURN concat("1","2","3") AS r;

Socsacas +
| r

Doooonos +
| "123" |
Soosacas +

[/ FHRBHE NULL
nebula> RETURN concat("1","2",NULL) AS r;

S +
| r \
teooooocooo +
| __NULL__ |
feomomomsos +

nebula> GO FROM "player100" over follow \
YIELD concat(src(edge), properties($*).age, properties($$).name, properties(edge).degree) AS A;

concat_ws() E#X
concat_ws() BIECIFRH AN LR RS UG- E I HETT (separator) AHMERE,
* WURIIEATI NULL I, concat ws() BRACY SR [A] NULL .
C WERDTRHFAN L, FRESEE—D, MEREZ PR RS,
© FRTERSBIFE NLL {ERS, 205 NLL 8, DRE0ER F— DB
BE
concat_ws(separator,stringl,string2,... )
=l

/AR, EH a, b,
nebula> RETURN concat_ws("+","a","b","c") AS r;

freomomamns +
| r \
fhocoocooos +
| "atbc" |
freomomamns +

/53R NULL
neubla> RETURN concat_ws(NULL,"a","b","c") AS r;

Feomomomsos +
| r \
tecoooocooo +
| __NULL__ |
Feomomomsos +
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4.5.11 concat Bi%L

[/ 9RER+, FREBHAE NLL
nebula> RETURN concat_ws("+","a",NULL,"b","c") AS r;

/153 R. FHEBRRAT—
nebula> RETURN concat_ws("+","a") AS r;

nebula> GO FROM "player100" over follow \
YIELD concat_ws(" ",src(edge), properties($”).age, properties($$).name, properties(edge).degree) AS A;

| "player100 42 Tony Parker 95"
| "player100 42 Manu Ginobili 95" |

5% #H: November 24, 2021
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4.5.12 THIRKEL

4.5.12 18R B
IHIRIERCURIE] true BF false, S8 FHT WHERE F-f7H,

Nebula Graph 520 T IETAIBKEL

3L B

exists() AFAEE B R s e, MR true, TSGR false o

any() MAAEEREIRE A TAIRPED—DIeKR, WRE true, FMERE false

all() WA E REIRE F TR AN ICEE, MERE true, SRRE false o

none() ANRAEE HBIRASEH T AR PR — D Ie2E, WERE true, GKE false o

single() ANFAEE W IEIRE A T AR A HYME——DIesR, WERE true, HMERE false
Q  Note

WFBNERNZE, REIIRFIIFTATCRENZE, WRE NULL,

1£ openCypher HHE X T B exists() , HAth L NERBURH T B AR,

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

il

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

Doooaoo +
[r
L +
| true |
Doooooo +

nebula> RETURN single(n IN range(1, 5) \
WHERE n == 3) AS r;

Doooaoo +
fr
L +
| true |
Doooaoo +

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

Doooaoo +
[r
L +
| true |
foocooo +

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

fHocoooocococoooonooooooco0 +
| any(n IN a WHERE (n>2)) |
S L S +
| true |
fHocoooocococoooonooooooco0 +

nebula> MATCH p = (n:player{name:"LeBron James"})<-[:follow]-(m) \
RETURN nodes(p)[0].name AS nl, nodes(p)[1].name AS n2, \
all(n IN nodes(p) WHERE n.name NOT STARTS WITH "D") AS b;
fteococosscososaoo focococooocaoooocoos frocosoco +
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4.5.12 1HIAKEL

| "LeBron James" | "Danny Green" false |
| "LeBron James" | "Dejounte Murray" | false |
| "LeBron James" | "Chris Paul" true |
| "LeBron James" | "Kyrie Irving" true |
[
|

"LeBron James "Dwyane Wade"

| |

| |

| |

| |
"LeBron James" | "Carmelo Anthony" | true |

| | false |

+ +

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

LR +
[b |
fooomos +
| true |
LR +

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

Hocoococooocooo Pocoooocooooocooo +
| exists(n.id) | n IS NOT NULL |
feococooscoocos $ococooscoscoses +
| false | true |
Hocoococooocooo Pocoooocooooocooo +

nebula> MATCH (n:player) \
WHERE exists(n['name']) \

RETURN n;
R0 M S R S +
[ n |
Hocoooocosooocoooooo000 ooo cooch
| ("player105" :player{age: 31, name: "Danny Green"}) |
| ("player109" :player{age: 34, name: "Tiago Splitter"}) |
| ("playerlll" :player{age: 38, name: "David West"}) |

G HEH: November 24, 2021
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4.5.13 geo E#

4.5.13 geo B
geo B TAERUEATE (GEOGRAPHY) BBl isint Hb T4,

KA E R B TS 2 DR 7 1,

BaEKiREA
[(ZE7 4 U eS| B
ST Point(longitude, latitude) GEOGRAPHY BT & SR HFR A &,
ST GeogFromText(wkt_string) GEOGRAPHY IR [E 545 AH) WKT F40F B35 AR 2 GEOGRAPHY,
ST ASText(geography) STRING R [E& A GEOGRAPHY Y WKT F4F 81 (
ST_Centroid(geography) GEOGRAPHY DU GEOGRAPHY IIERK [ElE Ay GEOGRAPHY HfEDx,
ST ISValid(geography) BOOL B[ElfE A GEOGRAPHY 2756 %4,
ST _Intersects(geography_1, geography_2) BOOL W[5 AHIPS GEOGRAPHY 2 75H &,
ST Covers(geography 1, geography 2) BOOL iR[A] geography 1 BE5E2 M & geography 2, A1%E
geography 2 H1#&E i T geography 1 #MRIAL, K[E True,
ST CoveredBy(geography 1, geography 2) BOOL iR[E] geography 2 ZE5E2 M E geography 1, A1%
geography 1 & T geography 2 #HIA, K[E True,
ST DWithin(geography 1, geography 2, BOOL WIFR geography 1 HEDE i geography 2 1Y —4 sl
distance) MIEE /N T T distance 280 (LKA FaERVFEE, N
R [E] True,
ST Distance(geography 1, geography 2) FLOAT SR[EIH A IEZE GEOGRAPHY 2 A AEEES (LUK NEAD) o
S2 CellldFromPoint(point geography) INT IR [E7E 2% 5 GEOGRAPHY (9 S2 #5TID,
S2 CoveringCelllds(geography) ARRAY<INT64> IR [E 5 A GEOGRAPHY 1Y S2 #5T ID M#H.,
wfl
nebula> RETURN ST_ASText(ST_Point(1,1));
oo 6a00000a0000000060000a00 +
| ST_ASText(ST_Point(1,1)) |
e +
| "POINT(1 1) [
oo 6a00000a0000000060000a00 +

Fom e e - +
| ST_ASText(ST_GeogFromText("POINT(3 8)")) |
Doo500000000050000005000060000000050000o000 +
| "POINT(3 8)" |
Fom e e - +

fro=cccocococococscsoooscocococccosococscooooocsoocooososococsoos +
| ST_ASTEXT(ST_Centroid(ST_GeogFromText("LineString(0 1,1 0)"))) |
D0 D0 00EOE0000000000000006000000000000000006000000000000000000000 +
| "POINT(0.5000380800773782 0.5000190382261059)" |
fro=cccococococococsoooscocococccosocococooooocsoocooososococsoos +

{heccooscococococooacoosoooocooacooacaoooooos +
| ST_ISValid(ST_GeogFromText("POINT(3 8)")) |
B e +
| true |
{heccooscococococooacoosoooocooacooacaoooooos +
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https://s2geometry.io/devguide/s2cell_hierarchy

o5 OoOoCO00C 000000000000 000000000000005000000505000000000000000500000000500000050 +
| ST_Covers(ST_GeogFromText("POLYGON((0 0,10 0,10 10,0 10,0 0))"),ST_Point(1,2)) |
R e e +
| true |
o5 OoOoCO00C 000000000000 000000000000005000000505000000000000000500000000500000050 +

oo oCoooCooooooooEEOooCO0oCoooCoooE 0000000000000 000C 00000000 0000000000 000C00000000 +
| ST_CoveredBy(ST_Point(1,2),ST_GeogFromText("POLYGON((0 0,10 0,10 10,0 10,0 0))")) |
R LT T T L T T T T e L T T T ST T TS +
| true |
oo oCoooCooooooooEEOooCO0oCoooCoooE 0000000000000 000C 00000000 0000000000 000C00000000 +

nebula> RETURN ST_dwithin(ST_GeogFromText("Point(0 0)"),ST_GeogFromText("Point(10 10)"),20000000000.0);

+-- -—- - --+
| ST_dwithin(ST_GeogFromText("Point(0 0)"),ST_GeogFromText("Point(10 10)"),20000000000) |
R T L T T e T e T +
| true |
B i e +

001010 A S S M S O S R S S +
| ST_Distance(ST_GeogFromText("Point(0 0)"),ST_GeogFromText("Point(10 10)")) |
506000 50000000506a00000000005060005000000050600000050000506a0050000000505a00 +
| 1568523.0187677438 |
L0001 M0 S S M S S S S S RS S +

fhoooooooooOCOCconooooo00Co0a00C00000c00000C0000000000 +
| S2_CellIdFromPoint(ST_GeogFromText("Point(1 1)")) |
R e +
| 1153277837650709461 |
fhoooooooooOCOCconooooo00Co0a00C00000c00000C0000000000 +

| S2_CoveringCellIds(ST_GeogFromText("POLYGON((0 1, 12, 2 3, 0
)") |

| [1152391494368201343, 1153466862374223872, 1153554823304445952, 1153836298281156608, 1153959443583467520, 1154240918560178176, 1160503736791990272,

1160591697722212352] |

4.5.13 geo B

BJ5%#H: November 24, 2021
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4.5.14 BT XL

4.5.14 BTE X B
openCypher &%

Nebula Graph 2.6.1 FX#FHE XS (UDF) FIfFEifd i,

BJ5%#H: November 24, 2021
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4.6 HEHEIIER

4.6 BEATHEEA
4.6.1 MATCH

MATCH TEAPRBEEE T (pattern) PERCHESRIIAE,
— MATCH TBA)E X T — MR, FZBEPLRIFETE Nebula Graph H#VEHE, 25 RETURN FAIRR SR KR,

ARG MR EAESE basketballplayer M T#UR,

EE
5. 60 B, LOOKUP ZE HiAth S ifiEAAR L, MATCH MIBIETE %15,  MATCH IBTEAT LIMIHEAN T ©

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

MATCH T{Efi2

1. watcH IEAMER AR SR A HORAG R, AR EGa AT UTER I ERIAIE, BI— AR mch 154, B8H 4. Tag X Edge type £
iR, BRETE wiere TR id Q) BIEEE TRPERIN VID, QAR5 S WAIRREARS

2. WATCH EAUTERGHEER, SHRPCACHY A8,

O\ Note

MATCH 1A SR FH IS (R R trai L, BB R ARAIEL, S MEL, HEEES IR,

3. NATCH TEATARYE RETURN AR AU,

openCypher %&1%
* nGQL RZHHEIIATE MALA, 40 MATCH (v) RETURN v, {EJE, BNTHIN Tag MRS )G, AILUBIIX N Tag RIFTA s, {5140 MATCH (v:T1) RETURN v,

* WHERE FAJASFEE K,

EAE (pattern)
RIS

TBHGER MATCH TERI AR — RS AT, sREHAEE T VID, AURGEAERS], HRCLEMRIR, L8l AP esietlERs REERS], R
51 REAERL

Q‘- Caution

R X FHENEREREREE (K 0% REEHEZ) o EARMREL TR, BRIFRIERE AR XL 55 R0,

# 7£ Tag player B9 name B0 Edge type follow EBIEZR5I,
nebula> CREATE TAG INDEX IF NOT EXISTS name ON player(name(20));
nebula> CREATE EDGE INDEX IF NOT EXISTS follow_index on follow();

# ERREIEHEN.
nebula> REBUILD TAG INDEX name;

fecoocoscoses +
| New Job Id |
Dooconono0000 +
| 121 |
fecoocoscooes +

nebula> REBUILD EDGE INDEX follow_index;
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4.6.1 MATCH

froococososooo +
| New Job Id |
Doooooooooana +
| 122 |
froococososooo +

# HINERZRS|IMIN.
nebula> SHOW JOB 121;

freccooscococacooa {ocoooccoooscocosacooo focccoccosooe froccooscococacocooacsoooscooo {iocoooccoooscococacocooassono +
| Job Id(TaskId) | Command(Dest) | Status | Start Time | Stop Time |
Hococoococooocooo Pocooocoocoscooooncooo Pocoooocoooooo o0 Oo00Co00000000000000000000 o0 o0o00000Co000000000000000 +
| 121 | "REBUILD_TAG_INDEX" | "FINISHED" | 2021-05-27T02:18:02.000000 | 2021-05-27T02:18:02.000000 |
| o0 | "storagedl" | "FINISHED" | 2021-05-27702:18:02.000000 | 2021-05-27T02:18:02.000000 |
|1 | "storaged0" | "FINISHED" | 2021-05-27T02:18:02.000000 | 2021-05-27T02:18:02.000000 |
| 2 | "storaged2" | "FINISHED" | 2021-05-27T02:18:02.000000 | 2021-05-27T02:18:02.000000 |
thecoooocososocono focooocooooocososocono focoooooosooo fhoooooocososoconooooooooocooo focooocooooocososoconoooooooo +
nebula> SHOW JOB 122;

Hocoooocosooocoon Pocooooooooocosoooc0o0o Hocoooococooo S S S S D0 O000Co00000000000000000000 +
| Job Id(TaskId) | Command(Dest) | Status | Start Time | Stop Time |
$oocmeomamemonses #ocommcomseseosassnsese foocmeomamoms T e +
| 122 | "REBUILD_EDGE_INDEX" | "FINISHED" | 2021-05-27T02:18:11.000000 | 2021-05-27T02:18:11.000000 |
|0 | "storagedl" | "FINISHED" | 2021-05-27T02:18:11.000000 | 2021-05-27T02:18:21.000000 |
|1 | "storaged0" | "FINISHED" | 2021-05-27T02:18:11.000000 | 2021-05-27T02:18:21.000000 |
| 2 | "storaged2" | "FINISHED" | 2021-05-27T02:18:11.000000 | 2021-05-27T02:18:21.000000 |
R e e R e R el R e R Foom e +
Uzl

FA PRI DAE— X6 B i B R R IR AL A0 (v) o
PtAg TAG
O\ Note

VEfE Tag AT Tag AL ARG IHHE Tag WHEDMEMEARE], G, HFAEEET X Tag AT WATH 1EA),

F P RIDUE AR <<tag_name> 5 HFHY Tag,

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

| ("player105" :player{age: 31, name: "Danny Green"}) |
| ("player109" :player{age: 34, name: "Tiago Splitter"}) |
| ("playerl1l" :player{age: 38, name: "David West"}) |

uz )
Q  Note

VLEC AR MERIRTRE Tag AS A X REIERISRS], S0, FPERAT et IHAIVCELZE .

FFATLUE Tag B4 {<prop_name>: <prop_value>} ZRBirtrh sy /E e,

# (EFAEY name EERITAHIH.
nebula> MATCH (v:player{name:"Tim Duncan"}) \

RETURN v;

froccooscococococoooccoooscocococooooocSoSoScocosacooo +
[ v |
o0 0000Co0000000000000000C00000000000000000C000000000 +
| ("player100" :player{age: 42, name: "Tim Duncan"}) |
froccooscococococoooccoooscocococooooocSoSoScocosacooo +

{6 wHERE -t ] DLSEAE IR -

nebula> MATCH (v:player) \

WHERE v.name == "Tim Duncan" \

RETURN v;
froccooscococococoooccoooscocococooooocooSoScocosacooo +
[ v |
o0 0000Co0000000000000000C00000000000000000C000000000 +
| ("player100" :player{age: 42, name: "Tim Duncan"}) |
froccooscococococoooccoooscocococooooocooSoScocosacooo +
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4.6.1 MATCH

1f openCypher 9 W, =ZHEZHEAF, £ nGQL Y, = ZH%EZHF, = EREZHT,

usiii=gls)

P LA ID APERCR,  id() BRI DUEER Y 1D,

nebula> MATCH (v) \
WHERE id(v) == 'playerl01l' \
RETURN v;

BAPTEIZ AN Y 1D, ATLUR WHERE id(v) IN [vid_List] o

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

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

IEAEEEREAY R

£ nGQL 1.x 1, -- FFSATATHER, £ nGQL 2.x H,

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

| Name |

| "Spurs" |
| "Tony Parker" |
| "LaMarcus Aldridge" |
| "Marco Belinelli" |

FFAILIE -- 75 L300 < 3> FSHE 7T,

# -->RTBM v FFA, @ v2. TR v REREY, TR v2 RRRBAL.
nebula> MATCH (v:player{name:"Tim Duncan"})-->(v2) \
RETURN v2.name AS Name;

| "Spurs"
| "Tony Parker" |
| "Manu Ginobili" |

AIERTREY RS, RILUBANEZ S,

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

| "Dejounte Murray" |
| "LaMarcus Aldridge" |
| "Marco Belinelli" |

- RS FORHASOAS, NEH T ER,
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4.6.1 MATCH

AIRAFTLEG A, ILGESE S PR R &

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

| "LaMarcus Aldridge’
| "Marco Belinelli"

PCAzRRTE
HEREEORIN KR IA AR T B8, TP I DU B SO R a4 R

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

| <("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"})> |

£ nGQL ', @fF5 /R34 rank, £ openCypher /1, %15 rank &,

)
BRTH - -\ <- RRRMHIGLZSL, RAFPEaLTET S P R B SO R a4, Bl -[e]-

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

| [:serve "player100"->"team204" @0 {end_year: 2016, start_year: 1997}] |
| [:follow "player101"->"player100" @0 {degree: 95}] |
| [:follow "player102"->"player100" @0 {degree: 75}] |

2 EDGE TYPE
Fl—FE, R ATLUA :<edge_type> Zo3i6 N Edge type, fFIAN -[e:follow]- o

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

| [:follow "player104"->"player105" @0 {degree: 60}] |
| [:follow "player113"->"player105" @0 {degree: 99}] |
| [:follow "player105"->"player100" @0 {degree: 70}] |

EAEIAREE

Q  Note

PERLARYE M RIATIE R Edge type AL AN MEIEIZRS], BN, HPEEIT i TEAICRIZIE .

FHPATLUR {<prop_name>: <prop_value>} FREz Edge type BUEM:, AN [e:follow{Likeness:95}] o

- 156/709 - 2021 Vesoft Inc.



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

RETURN e;

| [:follow "player100"->"player101" @0 {degree: 95}] |
| [:follow "player100"->"player125" @0 {degree: 95}] |

EAg2 4 EDGE TYPE

4.6.1 MATCH

fEH | ATAEACZ A Edge type, BN [e:follow| :serve] o 55— Edge type RV ES () RAIEWE, j55: Edge type AV SAILIENE, B

11 [e:follow|serve] o

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

RETURN e;

:follow "player100"->"player101" @0 {degree: 95}]
:follow "player100"->"player125" @0 {degree: 95}]

us:iE 2 Su)

HFRILY R, PRBC R 2 580,

:serve "player100"->"team204" @0 {end_year: 2016, start_year: 1997}]

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

RETURN v2, v3;

o0 Oo00Co0000000000000000Co00000000 60000 OO DoOoCo0O00000000000000000000000000000000000000000000 +

| v2 | v3 |

froccooscococococoooccoooscocooacoon S S +

| ("team204" :team{name: "Spurs"}) | ("player104" :player{age: 32, name: "Marco Belinelli"}) |

| ("team204" :team{name: "Spurs"}) | ("playerl0l" :player{age: 36, name: "Tony Parker"}) |

| ("team204" :team{name: "Spurs"}) | ("player102" :player{age: 33, name: "LaMarcus Aldridge"}) |
PCAEE KERTR

FH PR DA # T < <edge_type>*<hop> PERLE K BE1E,  hop AUE — N IETURERL,

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

RETURN DISTINCT v2 AS Friends;

| ("player100" :player{age: 42, name: "Tim Duncan"})
| ("player125" :player{age: 41, name: "Manu Ginobili"})
| ("player102" :player{age: 33, name: "LaMarcus Aldridge"})

A% hop 4 0, MAXZVERCHSEE ERVEAARL

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

R i ) +
| v2 |
T T +
| ("player100" :player{age: 42, name: "Tim Duncan"}) |
froccooococococooooocooooococooocooooocSoSoococosasooo +
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4.6.1 MATCH

O\ Note

ANFAREE S A 2 BRATA T RS E,  ELA -[e:follow'2] >, SXINE o PR RIGANRIVEIESEI T, M2 —SIndlsivsg, flan: LUTiEa
FBGEATEHR B R EEAE, R e B—DIIK, BH degree (IR,

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

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

W, SURFGAN 2 BRL RIS — BRI E VT iR 2GR

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

CEDECRRTE

FH P AT DUEAR AR :<edge_type>* [minHop] . . <maxHop> PEETAE K1,

S8 BLWI
mintop ANENL, FREEPEI RN, nintop AUZ —NIETUEE, BRIMEDY 1,
maxtop IET, FRBETEAYIRKI L, maxtop AR —DIETEERL, WA BRIME,

£ openCypher 1, maxHop /2 F[IET, ERINHLEFH Ko YEHIEERN, .. ATLIERK, £ nGQL H, maxHop 2L, TMiH. .. Aa] L&A,

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"})

FAP AT LU DISTINCT KB FERAE H 455,

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

fhoccooscococococococoosoScococococooocooSoScococoCosooaoooao fheccsoococoo +
| Friends | count(v2) |
B e Fommm e +
| ("player102" :player{age: 33, name: "LaMarcus Aldridge"}) | 1 |
| ("player100" :player{age: 42, name: "Tim Duncan"}) | 4 |
| ("player101" :player{age: 36, name: "Tony Parker"}) | 3 |
| ("playerl25" :player{age: 41, name: "Manu Ginobili"}) | 3 |
o0 CoO5CO000000000000000500C800050000000000500000000000000000 Hocoooooocoo +

L5 minHop 24 0, FRINEPEALERR ERviEsas. S5 EAYRBIELL, THEIVRERZE nindop 0, KENE LGS, FTLEEREAR "Tin dbuncan" bt EAYREIZ 1T
H—=X,

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

froccccocococococscsoooocsoosacacosococoesosoooscoocaoasosoe froccccacocoe +
| Friends | count(v2) |
R e e Foemmme e +
| ("player102" :player{age: 33, name: "LaMarcus Aldridge"}) | 1 |
| ("player100" :player{age: 42, name: "Tim Duncan"}) | 5 |
| ("player125" :player{age: 41, name: "Manu Ginobili"}) | 3 |
| ("player101" :player{age: 36, name: "Tony Parker"}) | 3 |
I COoOoCOo000C0000000000000005050000000000000000050000000050 fooooooooooo +
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4.6.1 MATCH

[CEEZA EDGE TYPE MUZEKKE

PRI D K EE KRUHRIEEZ 1 Edge type, hop. minHop Al maxHop XTFTH Edge type AR,

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

| v2 [

| ("team204" :team{name: "Spurs"}) |
| ("player100" :player{age: 42, name: "Tim Duncan"}) |
| ("team215" :team{name: "Hornets"}) |
| ("player125" :player{age: 41, name: "Manu Ginobili"}) |
| ("player102" :player{age: 33, name: "LaMarcus Aldridge"}) |

+

T RGERIRE
ERABNIER

f6F RETURN {<vertex_name> | <edge_name>} # 3% sialGIRYFTE R,

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

RETURN v;
fhoccooocococococooocooooscococococooocSoSoScocooocooo +
[ v |
R ) +
| ("player100" :player{age: 42, name: "Tim Duncan"}) |
fhoccooocococococooocooooscococococooocSoSoScocooocooo +

RETURN e;

| [:serve "player100"->"team204" @0 {end_year: 2016, start_year: 1997}] |
| [:follow "player100"->"player101" @0 {degree: 95}] |
| [:follow "player100"->"player125" @0 {degree: 95}] |

RS ID

I id() BRURRER AL ID,

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

feococooosoooe +

| id(v) I

feoocooococooon +

| "player100" |

feococooosoooe +
BETAG

i Labels() BRERRER s /Y Tag %113,

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

freccsoococooa +
| labels(v) |
Hococoscocooo +
| ["player"] |
freccsoococooa +

KeZRHFE Labels(v) HIIES N G2, AILUEAT Labels(v)[n-1] o BN FEREIGER (abels(v) [0] KeRE— T,

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

ERLANBHANEE

{6 FH RETURN {<vertex_name> | <edge_name>}.<property> f& 2 P NE M,
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4.6.1 MATCH

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

—

Hocooooo +
| v.age |
Sroococos +
[ 42 |
Hocooooo +

Y AS T8I R4

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

ERASNFEREE
i properties() BREREZR mBEANIATE & 1.

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

| {name: "Spurs"} |
| {age: 36, name: "Tony Parker"} |
| {age: 41, name: "Manu Ginobili"} |

125%% EDGE TYPE
I type() BRERGZRILRCM Edge types

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

HFRRE

{8 F RETURN <path_name> F: 2R VAL ESIRIVFTE S R

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"})> |

+
SRR EPRR

A nodes() BRI SRISEEHFIIFTA R

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

L T T T T +
| nodes(p) |
o0 00O OO0 00 5000006 0000000000 50000000005000000550000060000500000050000000000500000050000000000560000050000000000500000 +
| [("player100" :star{} :player{age: 42, name: "Tim Duncan"}), ("player204" :team{name: "Spurs"})] |
| [("player100" :star{} :player{age: 42, name: "Tim Duncan"}), ("player101" :player{name: "Tony Parker", age: 36})] |
| [("player100" :star{} :player{age: 42, name: "Tim Duncan"}), ("player125" :player{name: "Manu Ginobili", age:
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4.6.1 MATCH

IFRERIERPAYA
{8 relationships() BER RIS 21,

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

| [[:serve "player100"->"team204" @0 {end_year: 2016, start_year: 1997}]] |
| [[:follow "player100"->"player101" @0 {degree: 95}]] |
| [[:follow "player100"->"player125" @0 {degree: 95}]] |

EFRBRERE
A Length() B SRER PRI AL,

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

0 0 3 D D 3 511 2 5 0 5 5 55 2 5 5 5 1 15 5 51 5 5 5 8 5 15 5 5 51 2 50 0 5 5 5 1 5 5155 505 5 8 5 5 5 3 5 50 55 5 5 6 B S B BB S B S B BB =S S a ma e caed]
froooocooo +

|

Paths

| Length |

e 0 0 o 5 0 1 1 2 5 5 5 5 1 2 5 5 5 1 1 5 1 2 0 5 5 1 1 1 2 2 5 5 5 5 5 5 1 5 2 5 5 o 5 5 Y 5 1 5 5 5 5 S S B S B S B S s e o ma e e
foomosooo +

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

"Spurs"})> | 1 |

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

Parker"})> |1 |

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

Ginobili"})> |1 |

| <("player100" :player{age: 42, name: "Tim Duncan"})-[:follow@0 {degree: 95}]->("player101" :player{age: 36, name: "Tony Parker"})-[:serve@0 {end_year: 2018,
start_year: 1999}]->("team204" :team{name: "Spurs"})> | 2 |
| <("player100" :player{age: 42, name: "Tim Duncan"})-[:follow@0 {degree: 95}]->("player101" :player{age: 36, name: "Tony Parker"})-[:serve@0 {end_year: 2019,

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

| <("player100" :player{age: 42, name: "Tim Duncan"})-[:follow@0 {degree: 95}]->("player101" :player{age: 36, name: "Tony Parker"})-[:follow@0 {degree: 90}]-
>("player102" :player{age: 33, name: "LaMarcus Aldridge"})> | 2 |

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

| <("player100" :player{age: 42, name: "Tim Duncan"})-[:follow@0 {degree: 95}]->("player125" :player{age: 41, name: "Manu Ginobili"})-[:serve@0 {end_year: 2018,
start_year: 2002}]->("team204" :team{name: "Spurs"})> | 2 |

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

>("player100" :player{age: 42, name: "Tim Duncan"})> | 2 |
e e 5 5 2 5 2 5 e 5 5 5 5 5 S 2 S S S S S S B e S S E S m S aE— e Se e e e m e e mem e e m
foocoocooos +

. Performance

Nebula Graph H match B PERERI R IR 5 A2 T8, EXPEREE R EE I, B 60, Lookup, | A FETCH SRR MATCH o

IRJGHEH: November 25, 2021
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4.6.2 LOOKUP

4.6.2 LOOKUP
LOOKUP ARHZRS [ ikt TP AT LABEHT Lookup SKEWAN T HTRE
* HRAE WHERE - FUHEERAE R,
* JEi Tag MR @ KSHEE Tag HIFTE A ID,
* JEid Edge type FIHH © KS4EE Edge type WIATE MRS, HIVAR rank,

* GLHEEEE Tag HREURTEE Edge type AUHAVEDR,

OpenCypher &1

ASCEREOGER T 54 nGQL.

EEED
* Kol ZGHEMRENIERE (K 90%REEEL)  IEFEMEREAINEPEMRS |, FRIMRIEREMENZRS LI,

* WAL Lookup AR TR B IR WIZE ARG, RS ERTHIVERS HEIIERE— 1,

40, Tag player HJEME name Fl age, Tag player AGFUBEME name HZEHEI, MiEM: age AZET], 2H351T LOOKUP ON player WHERE player.age = 36
YIELD player.name; W, REGRTE Tag player FUEME name [R5 [HBENLEH—1

TEMHTHIRA, Q1R wokup IBAEE T E RS WNNZE R ARG, RS, mA#EREERS),

ARSI
LR Lookup TEAIAZED— ARG, AIRFEONERS], ERCEAMHKNA, HsUEtE, M SEelERy JFEER |, FREfHAR,

BE

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

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

* WHERE <expression- © fRAZE N IESA T, EATLIES SA/GERAT AND #1 OR —#fE ], HWHiEZ U WHERE,

* VIELD X FRELREIHIH,
* L0oKUP Tag I, BRTIR[EIE AIEYE, HiFMERIE vertexId o ANSRIEAE VIELD F4), JKIH] VertexID o
* LookP Edge type B, BRTHREIE XWEM, #7LKE f2i4s 1D, BE695S I Al rank o QISR VIED T4, R[] #2445 D, E&9S Al

rank o

e As i%ERIG,
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4.6.2 LOOKUP

WHERE E46]FRE
E LOOKUP 1B A i ] WHERE 1-41), ASZHFUI T HRAE ©
e S FIS,
* ERRFBEAH, THEHBERETTNLAE TE 4, 54 tagName.propl > tagName.prop2 o
* LB EFRAXMHEFSENHHrE AliasProp #6543,
* 137 XOR #1 NOT 58517,
o RIHERR STARTS WITH 2 A5 1,

JR[E] Tag 24 player H. name 2 Tony Parker Y o

nebula> CREATE TAG INDEX IF NOT EXISTS index_player ON player(name(30), age);

nebula> REBUILD TAG INDEX index_player;

R +
| New Job Id |
freccooscococa +
[ 15 |
R +

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

nebula> LOOKUP ON player \

WHERE player.name == "Tony Parker" \

YIELD properties(vertex).name AS name, properties(vertex).age AS age;
Hocoooococoooo Hocoococococoooo Hocooo +
| VertexID | name | age |

nebula> LOOKUP ON player \
WHERE player.age > 45;

| VertexID |
-
| "player140" |
| "player144" |

nebula> LOOKUP ON player \
WHERE player.name STARTS WITH "B" \
AND player.age IN [22,30] \
YIELD properties(vertex).name, properties(vertex).age;

Fommm e e R ittt +
| VertexID | properties(VERTEX).name | properties(VERTEX).age |
freccooocococan froccooocococococooaooosooe froccooscococococooacoosos +
| "player134" | "Blake Griffin" | 30 |
| "player149" | "Ben Simmons" | 22 |
Hocoooococoooo Hocoooococococoooooooonoo0 Hocoooococococoooooononoo +

nebula> LOOKUP ON player \
WHERE player.name == "Kobe Bryant"\
YIELD properties(vertex).name AS name |\
GO FROM $-.VertexID OVER serve \
YIELD $-.name, properties(edge).start_year, properties(edge).end_year, properties($$).name;

T e T R e R e T e R e +
| $-.name | properties(EDGE).start_year | properties(EDGE).end_year | properties($$).name |
froccococacococos S S S S $hoccococococococacoosoooooon frocococococoacococacsooo +
| "Kobe Bryant" | 1996 | 2016 | "Lakers" |
R +

13RI
iR[E Edge type v follow H. degree 2y 90 321,

nebula> CREATE EDGE INDEX IF NOT EXISTS index_follow ON follow(degree);

nebula> REBUILD EDGE INDEX index_follow;
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| New Job Id |

nebula> LOOKUP ON follow \
WHERE follow.degree ==

trecoooooocoooo frocoooooocoooo

| SrcvIiD DstVID

| "player150"
| "player150"
| "player148"

"player143"
"player137"
"player136"

nebula> LOOKUP ON follow \
WHERE follow.degree ==
YIELD properties(edge)

90 \
.degree;

E E E SRR S +

| Srcvid

| "player150" '
| "player150"
| "player148"

"player143"
"player137"
"player136"

nebula> LOOKUP ON follow \
WHERE follow.degree ==
YIELD properties(edge)
GO FROM $-.DstVID OVER
YIELD $-.DstVID, prope

60 \

.degree AS Degree |\

serve \

rties(edge).start_year,
+

DstVID | Ranking | properties(EDGE).degree |

properties(edge).end

_year, properties($$).name;

properties($$).name |

fhecoooooocoooo fhecoooocososoconooooooooocoooooioooooCooooocooo00coo0o0o000 focooocooooocososocono +
| $-.DstVID | properties(EDGE).start_year | properties(EDGE).end_year |
R R e e R +
| "player105" | 2010 | 2018 |
| "player105" | 2009 | 2010 |
| "player105" | 2018 | 2019 |
R R e e R +

& Tag FIHFRERIA A SREE Edge type FliHil

INRFEEL Tag FIHATEN, 208 Edge type 458, W Tag. Edge type sUsME LbsA =

_____________________ +
"Spurs" |
"Cavaliers" |
"Raptors" |

_____________________ +

-164/709 -

DP—PER5],

4.6.2 LOOKUP

2021 Vesoft Inc.



4.6.2 LOOKUP

BlI—~ Tag player HJEME nane fl age , N TIEIIFTE T E Tag player (5 ID, Tag player . J&ME name BB age M — N CAEOIEERE,
* BIFTH Tag M player L 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;

R — +
| New Job Id |
ocococoooooo +
| 66 \
R — +

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

# BIHPAER player. FLIF MATCH (n:player) RETURN id(n) /*, n */o

nebula> LOOKUP ON player;

| "player100" |
| "player1i01" |

* & Edge type 4 follow FIFTHEILAIE R,

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;

Pocooocooonoo +
| New Job Id |
fhocccoccooooe +
| 88 \
Pocooocooonoo +

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

# BIHFAER follow B, FELUF MATCH (s)-[e:follow]->(d) RETURN id(s), rank(e), id(d) /*, type(e) */o

nebula)> LOOKUP ON follow;

Pococooooocoso Pococooooocoso Pocooocooo +
| SrcviD | DstvID | Ranking |
e S R fococccconcoso focoooccos +
| "player100" | "player101" | 0 |
Pococooooocoso Pococooooocoso Pocooocooo +

St magin

4ilt Tag 4 player 55/ Edge type 2 follow fY321,

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

Hocoococooocoooo +
| Player_Number |
frecococococacooon +
| 51 \
Hocoococooocoooo +

nebula> LOOKUP ON follow | \
YIELD COUNT(*) AS Follow_Number;

Hocoococooocoooo +
| Follow_Number |
fhocococococacooon +
| 81 \
focoococooocoooo +
Q Note

R SHow STATS i A3 AT AGE i s 132,

FJ5%#H: November 24, 2021

-165/709 - 2021 Vesoft Inc.



4.6.3 GO

4.6.3 GO

60 JHTRE R IESR IS, FFRMIZER,

openCypher #&1%

ASCEREOGER T nGQL,

BE

GO [[<M> TO] <N> 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 | expr | position} YIELD <col_name>]
[| ORDER BY <expression> [{ASC | DESC}]]

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

<vertex_Llist> ::=
<vid> [, <vid> ...]

<edge_type_Llist> ::=
edge_type [, edge_type ...]
| *
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4.6.3 GO

<return_list> ::=
<col_name> [AS <col_alias>] [, <col_name> [AS <col_alias>] ...]

o <N STEPS : FEEBKEL AIERIRETEERE, BIMEN 1, AR N0, Nebula Graph REFRTATL,

O\ Note

60 THAIR IR BE RS2 walk , RIGEPIIN RALAAT DA 2 S Wik iE

® M TON STEPS : J&@[J7 M-N BRI, SR M Fy o, HHHEsSAI M 1 MHE, Eleo o 10 2 A1 60 1 T0 2 ZAHFINY,
o <vertex_list> | FEEE 7 MRIVA ID FIR, SUFTRIYE AT §-.id . PRIES WASHETT,
* <edge_type_list> : J@IIY Edge type %I3K,

* REVERSELY | BIDIRECT : BRI PRI <vertex_List> YL (IE[A]) , REVERSELY ZURAZM], BIRGER AL ; BIDIRECT AR, EIRERIEFAISM, @
SHR[E] <edge_type>. type “FELHIWTA T, HIFRCHIER, SR,

* WHERE <conditions> : FE/EEIINYIENESE T, I PIDIEEEAG A, B ARLAM wHERE F41), ERTDAG5E AD. R NOT. XOR — A, FFIEZ
WHERE,
O\ Note
&@Ji% ™ Edge type I, WHERE T-fJH —LERHll, fHIA01ASZFF WHERE edgel.propl > edge2.prop2 o
® VIELD [DISTINCT] <return_list> : & X FHELREINVEIH, <return_list FBUFEH Schema FEL, A1TSHF src(edge) . dst(edge) . type(edge) .
rank(edge) . properties(edge) . id(vertex) . properties(vertex), EINZFHRERE, EESU YIELD, WA E, BIGREHNE ID,
* SAWPLE <sample_list> : FH TS REFEUE, #1550 SAMPLE,
* Llimit_by_list_clause : FTFfE@DHEFZPREHEHIEE, #1520 LIMIT,
° GROUP BY : ARIETEEEIEIVE R DH, TEES U GROUP BY, ZHEFEEEE A VIELD & L FEELR A,

* ORDER BY : FR/EMIHEERAVHEFHIN, 2 ORDER BY,

©\ Note

BB TRE R RN, 4 4 SRR P A 2 1 7 Y
® LIMIT [<offset>,] <number_rows>] : FRHIFIHEERNITEL HIES I LIMIT,
ol

# &M playerl02 Fr/@PAfR.
nebula> GO FROM "player102" OVER serve;

froccsoococooa +
| serve._dst |
Hococoococooo +
| "team203" |
| "team204" |
frommmosomoms +

# REEES player102 FEkHIAAR.
nebula> GO 2 STEPS FROM "player102" OVER follow;

| "player101" |
| "player125" |
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# IS,
nebula> GO FROM "player100", "pla
WHERE serve.start_year >

YIELD DISTINCT properties($$).name AS team_name, properties(edge).start_year AS start_year, properties($”).name AS player_name;

R e T R +-
| team_name | start_year |
fheccooococococacas theccsoscocooa +-
| "Spurs" | 1997 |
| "Trail Blazers" | 2006 |
| "Spurs" | 2015 |
+-- fheccsoscocooa +

# BHZ Edge type. BMRBER,
nebula> GO FROM "player100" OVER

| 95 | UNKNO
| UNKNOWN_PROP | 1997

o mmmmmmmmmmmemmeeoemoeo- foacooo

# iR[El playerl00 AAMBILBESR.
nebula> GO FROM "player100" OVER
YIELD src(edge) AS destin

| "player101" |
| "player102" |
-+

yer102" OVER serve \
1995 \

"Tim Duncan" |
"LaMarcus Aldridge" |
"LaMarcus Aldridge" |

287~ UNKNOWN_PROP,

follow, serve \
YIELD properties(edge).degree, properties(edge).start_year;

fosccoococococscsoooocsoas foccscooococscocscsosooososoas +

| properties(EDGE).degree | properties(EDGE).start_year |

foomooooooooorooooooaoooa0 fooooocomooooooooomooooooaoooa0 +

WN_PROP

follow REVERSELY \
ation;

# 1z MATCH &5 E—1 60 ZWEBHREIEN.

nebula> MATCH (v)<-[e:follow]- (v
RETURN id(v2) AS destinat

| "player101" |
| "player102" |

2) WHERE id(v) == 'player100' \

ion;

# &8 playerl00 HYRAAFIARAFTEBA(R.

nebula> GO FROM "player100" OVER
VIELD src(edge) AS id | \
GO FROM $-.id OVER serve
WHERE $7.player.age > 20

follow REVERSELY \

\
\

YIELD properties($”).name AS Friend0f, properties($$).name AS Team;

fhecococococacocacacsooo fheccooococa
| Friendof | Team
e T e T R
| "Boris Diaw" | "Spurs"

| "Boris Diaw" | "Jazz"

| "Boris Diaw" | "Suns"

------- +

# 1Z MATCH &5 E—1 60 THEHHRIEN.

nebula> MATCH (v)<-[e:follow]- (v
WHERE id(v) == 'player100

RETURN v2.name AS Friend0
fhecococococacocacacsooo fheccooococa
| Friendof | Team
Fom e R
| "Boris Diaw" | "Spurs"
| "Boris Diaw" | "Jazz"
| "Boris Diaw" | "Suns"

# 238 playerl00 1~2 BERAIAAK.
nebula> GO 1 TO 2 STEPS FROM "pla
YIELD dst(edge) AS destin

| "player101" |
| "player125" |

2)-[e2:serve]->(v3) \

A\

f, v3.name AS Teanm;

yer100" OVER follow \
ation;

# % MATCH &5 E— 60 EWEBHERNEX.

nebula> MATCH (v) -[e:follow*1..2
WHERE id(v) == "player100
RETURN id(v2) AS destinat

| "player100" |

1->(v2) \
"y

ion;
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4.6.3 GO

| "player102" |

# IRIBFIR DA,
nebula> GO 2 STEPS FROM "player100" OVER follow \
YIELD src(edge) AS src, dst(edge) AS dst, properties($$).age AS age \
| GROUP BY $-.dst \
YIELD $-.dst AS dst, collect_set($-.src) AS src, collect($-.age) AS age;

L — fescocosasscacscacssasssasses L - +
| dst | src | age |
o R e R +
| "player125" | ["player101"] | [41] |
| "player100" | ["player125", "player101"] | [42, 42] |
| "player102" | ["player101"] | [33] |
o R e R +

# DAHIRFIEHERITH.

nebula> $a = GO FROM "player100" OVER follow YIELD src(edge) AS src, dst(edge) AS dst; \
GO 2 STEPS FROM $a.dst OVER follow \
YIELD $a.src AS src, $a.dst, src(edge), dst(edge) \

" "

[
| "player100" | "player10l"

"player100" | "player125" |

| ORDER BY $-.src | OFFSET 1 LIMIT 2;
feococoossooos feococoosoooos feococoossooos
| src | $a.dst | src(EDGE) |
trecoooooocoooo frocoooooocoooo thocoooooocoooo +
| "player100" | "player125" | "player100" | "player101" |
I
+

# ESNBLEET IS NOT EMPTY #THIMT.
nebula> GO FROM "player100" OVER follow WHERE $$.player.name IS NOT EMPTY YIELD dst(edge);

| "player125" |
| "player101" |

G HEH: January 17, 2022
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4.6.4 FETCH

4.6.4 FETCH

FETCH AT LASREUEAE s sy @ M,

openCypher %&1%

ASCEREOGER T nGQL,

AR RIEEE
gk

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

SR L

tag_name Tag ##h.

* FoRYHTEZ=RFRIFTH Tag,

vid #1 1D,

VIELD ESCRTLREIE M. BRTIREE R, MK vertexId . BEMEIES L VIELD . AIREAE VIEL F4), BRIAR[E
vertices_, W& RIFTEREE,

AS BE R,

BT TAG RERHEIEE

1E FETCH IBA)HEE Tag KB B s B HEE.,

nebula> FETCH PROP ON player "player100";

S +
| vertices_ |
T T T T e e e = +
| ("player100" :player{age: 42, name: "Tim Duncan"}) |
S +
REVREHEERIEE

HEFH YIELD FHFEE IR AT,

nebula> FETCH PROP ON player "playerl00" \
YIELD properties(vertex).name AS name;

foccocooccocas feococooscoocos +
| VertexID | name |
Hocoooococoooo Hocoococooocooo +
| "player100" | "Tim Duncan" |
feccocooscocas feococooscoocos +

RIS mEEEE
HREZNRID PSP RINENMEE, RZRAFESOES () 2.

nebula> FETCH PROP ON player "player101", "player102", "player103";

| ("player101" :player{age: 36, name: "Tony Parker"}) |
| ("player102" :player{age: 33, name: "LaMarcus Aldridge"}) |
| ("player103" :player{age: 32, name: "Rudy Gay"}) |

ETZ1 TAG RE-HIEEE

TE FETCH IBAHEEZ A Tag SREUEMEE, Tag ZRMISGES () k.
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4.6.4 FETCH

# QUEHT Tag tlo
nebula> CREATE TAG IF NOT EXISTS tl(a string, b int);

# R playerl00 7N Tag tlo
nebula> INSERT VERTEX tl(a, b) VALUE "player100":("Hello", 100);

# BT Tag player # t1 3REX= playerl00 ERIEME(E,
nebula> FETCH PROP ON player, t1 "player100";

0 S S S S S +
| vertices_ |
e T T T +
| ("player100" :tl{a: "Hello", b: 100} :player{age: 42, name: "Tim Duncan"}) |
S S S S S S S +

PRI UE FETCH BRI &2 Tag M,

nebula> FETCH PROP ON player, tl1 "player100", "playerl03";

| ("player100" :tl{a: "Hello", b: 100} :player{age: 42, name: "Tim Duncan"}) |
| ("player103" :player{age: 32, name: "Rudy Gay"}) |

HEFBIRE PRI R REIEE

T FETCH VA ~ ZRICY R ZE T E PR, B P,

nebula> FETCH PROP ON * "player100", "player106", "team200";

| ("player106" :player{age: 25, name: "Kyle Anderson"}) |
| ("team200" :team{name: "Warriors"}) |
| ("player100" :tl{a: "Hello", b: 100} :player{age: 42, name: "Tim Duncan"}) |

REVARIEEE
gk

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

SR B

edge_type Edge type % ¥5.

src_vid A 1D, FoRBATE R,

dst_vid HIWA ID, FRBM& .,

rank SR rank, FIESE, BROIMEN 0, LA, HIUA. Edge type Al rank A DAME—TfE —2%34,

VIELD TE N TELR A BRTREIE R, #SGKE fihs 10, B9 10 A rank . FEIETES UL VIELD . AIRIEA VIELD T

A1), BRIR[E] edges_, BLEAMATERE R,

REGARIPRERIEE

# IREUEHE player100 #0 team204 B9 serve WFTEREME(E.
nebula> FETCH PROP ON serve "player100" -> "team204";

frococooococococooooooSoooSCoCoCaCoooooCSoooScocooaCoooonCSoooScacasasao0D +
| edges |
R e e T T = e e e +
| [:serve "player100"->"team204" @0 {end_year: 2016, start_year: 1997}] |
frococooococococooooooSoooSCoCoCaCoooooCSoooScocooaCoooonCSoooScacasasao0D +

REGHAGEERIEE
EFH YIELD FHFEERIEYE T,

nebula> FETCH PROP ON serve "playerl00" -> "team204" \
YIELD properties(edge).start_year;
froccooococooos froccooococooo fococcooooooco ffocoooccocoococococoooooososos +

| serve._src | serve._dst | serve._rank | properties(EDGE).start_year |
Hoooo000000000 Hoosonono0000 focoooo0o00000 o 0000006000006000000000000000 +
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4.6.4 FETCH

| "player100" | "team204" | O | 1997

RS RONEIEE

FREZL MR (<srevid> > <dst_vid>[e<ranke] ) RIS MAMEIEE. BRZRAESCES () 2R

nebula> FETCH PROP ON serve "playerl00" -> "team204", "player133" -> "team202";

| edges_ |
R e +

| [:serve "player100"->"team204" @0 {end_year: 2016, start_year: 1997}] |
| [:serve "player133"->"team202" @0 {end_year: 2011, start_year: 2002}] |

EF RANK KBV EE
WA 25, Bihk. BRI Edge type #3HF, AILUEHEE rank REGERMIIEEE,

# BHARRREE. FE rank 898,
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);

# ERUAEE] rank 7 0 B9IA.
nebula> FETCH PROP ON serve "player100" -> "team204";

o0 CoO5ECO0000000000000005600000500000000005C60000050000000000500000050000 +
| edges_ |
froscococococococsoooooscococacososoesesooooscooooasosos oo o soooscsoas +
| [:serve "playerl00"->"team204" @0 {end_year: 2016, start_year: 1997}] |
00000 O0000000000C00000C00050000000000005C60005000000000000560005000000 +

# BIREX rank FH 0 B934, E1E FETCH BAHIRE rank.
nebula> FETCH PROP ON serve "playerl00" -> "team204"@1;

| edges_ |
S S S S S S +

&iEaPfER FETCH
1 FeTeH 554 nGQL g5 AR R WAy 5K, BIATFRT 6o —itd,

# SBEIM playerl0l FFEEEY follow JA#Y degree f&,
nebula> GO FROM "player101" OVER follow \
YIELD src(edge) AS s, dst(edge) AS d \
| FETCH PROP ON follow $-.s -> $-.d \
YIELD properties(edge).degree;

Fommm e Fommm e e T R e +
| follow._src | follow._dst | follow._rank | properties(EDGE).degree |
freccooocococan freccooococooon frococococococooa {foccccccoscococococaoacsos +
| "player101" | "player100" | 0 | 95 |
| "player101" | "player102" | 0 | 90 |
| "player101" | "player125" | 0 | 95 |
freccooocococan freccooococooon frococococococooa {foccccccoscococococaoacsos +

R P RT B B AR A DY 2,

nebula> $var = GO FROM "player101" OVER follow \
YIELD src(edge) AS s, dst(edge) AS d; \
FETCH PROP ON follow $var.s -> $var.d \
YIELD properties(edge).degree;

femmmcamomsmoe fommmcamomsmoe O #ocomosmsemeosesomsnea=a +
| follow._dst | follow._rank | properties(EDGE).degree |
Hoooo000000000 Doooooco0000000 fooo0000000000000000500000 +

| "player101" | "player100" | 0 | 95 |

| "player101" | "player102" | 0 | 90 |
| "player101" | "player125" | 0 | 95 |

Hooo0000000000 Hoooo000000000 Doooooco0000000 fooo0000000000000000500000 +

WL EABRIEN, BEUEAER (FREH) o

RJE%#H: November 24, 2021
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4.6.5 UNWIND

UNWIND T AT AT LURFZAf 0 1 BAREUAT, SRR TR —1T,

UNWIND RT LAV R BB A BB AT A0 G

BE

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

HRFIR

nebula> UNWIND [1,2,3] AS n RETURN n;

.
\
‘-
\
\
\
‘-

\
-+
\
\
\
-+

W N R S

REEETIR

F UNWIND FEA P FH WITH DISTINCT RJLLIFHHIIZ Ay R 5 2N,
1

L #0513 [1,1,2,2,3,3]
2. JHFRE EAT,

3. BT

4. FHTHEBONSIR,

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);

1. Fpopicis i BT HEIF R,
2. rHk,

3. MFREEAT,

4. FHTHARNS IR,

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"}), ("playerl01" :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"}), ("playerl07" :player{age: 32, name: "Aron Baynes"}),
("player109" :player{age: 34, name: "Tiago Splitter"}), ("player108" :player{age: 36, name: "Boris Diaw"})] |

BB K HEEER,

4.6.5 UNWIND
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4.6.5 UNWIND

G November 24, 2021

- 174/709 - 2021 Vesoft Inc.



4.6.6 SHOW

4.6.6 SHOW
SHOW CHARSET
SHOW CHARSET FH T 2 BT 4R,
B RTA] A4 utfs Al utfambs , BRINTIFHEN utfs , Nebula Graph §7JE ufts SCFRFPUT 1 74F, itk utfs Al utfanba SEZA,
BE
SHOW CHARSET;
il

nebula> SHOW CHARSET;

S freccooscocococooos $heccooscococacooooan frococococa +
| Charset | Description | Default collation | Maxlen |
Nocooooooo fHocoooocooooooonos Nocoooocooooococon0s Socoooooo +
| "utfs" | "UTF-8 Unicode" | "utf8_bin" | 4 |
T freccooscocococooas freccooscococacooooan frecocococa +
28 e
Charset FIFEAFR,
Description TR,
Default collation BRIAHERE R
MaxLen T — DT BRI RR TR

G HEH: November 24, 2021
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4.6.6 SHOW

SHOW COLLATION
SHOW COLLATION 1) B M i E R AU
H AT FHIHERERIN utfs_bin . utf8_general_ci .  utfemb4_bin Fl utfmb4_general ci o
o YFRFEDY utfs, ERIABEFHINY utf8_bino
o YT utfenbd , ERIANHEFEARIY utfamba_bin o
* utf8_general_ci Al utfémb4_general _ci NX KNG,
EE
SHOW COLLATION;
=l

nebula> SHOW COLLATION;

| Collation | Charset |
| "utfe bin® | "utfs |
BH B
Collation HEFF R4 F5
Charset S-HEr HLN K B T S AL R

RIGHEHT: July 27, 2021
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4.6.6 SHOW

SHOW CREATE SPACE
SHOW CREATE SPACE 1541 Tt 2 B 24 IR BT 4],
EIZERIELTEAMER, 12U CREATE SPACE,
BE
SHOW CREATE SPACE <space_name>;

il

nebula> SHOW CREATE SPACE basketballplayer;

| "basketballplayer" | "CREATE SPACE “basketballplayer® (partition_num = 10, replica_factor = 1, charset = utf8, collate = utf8_bin, vid_type = FIXED_STRING(32)) ON
default" |

RJE%#H: November 24, 2021
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SHOW CREATE TAG/EDGE

SHOW CREATE TAG JEA) E/R”AEE Tag HFEAME R, Tag WHEZIEMEL, 1ES UL CREATE TAG,

SHOW CREATE EDGE 1541 E/~{E/E Edge type MEAEE, Edge type WHEZIFMIEE, HSW CREATE EDGE,

B
SHOW CREATE
il

nebula> SHOW

o
|
+
"player" |
|
|
|
¥

{TAG <tag_name> | EDGE <edge_name>};

CREATE TAG player;

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, &
Create Tag |
___________________________________ +
"CREATE TAG ‘player” ( |
‘name’ string NULL, |
‘age’ int64 NULL |
) ttl_duration = 0, ttl_col = """ |
___________________________________ +
CREATE EDGE follow;
___________________________________ +
Create Edge |
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, B
"CREATE EDGE “follow" ( |
“degree’ int64 NULL |
) ttl_duration = 0, ttl_col = """ |
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, B

4.6.6 SHOW

G HEH: November 24, 2021

-178/709 -

2021 Vesoft Inc.



4.6.6 SHOW

SHOW HOSTS

SHOW HOSTS 1EAJATLLE I Graph, Storage. Meta IR EHUEE. RAEE,

SHOW HOSTS [GRAPH | STORAGE | META];

O\ Note
o RININMARSS %0, B4R sHow Hosts I, X7~ Storage IR EHUEE, DK leader E#4. leader B #1557

o MT ARG Z4EHT Nebula Graph, HUTEHM T IRSAATRSIE, HHHAVERH A ERRAE R,

il

nebula> SHOW HOSTS;

froccooococooas froccsooo e S fococcosoocoooo froccooscococococococcoooscococosooo focccoccosoocococococoooooosooe +
| Host | Port | Status | Leader count | Leader distribution | Partition distribution |
Hocoooococoooo Hocooooo Hococoocooo focoocoocoocoooo 000000 o0000000000000000Co00000000 S S s S e +
| "storaged0" | 9779 | "ONLINE" | 8 | "docs:5, basketballplayer:3" | "docs:5, basketballplayer:3" |
| "storagedl" | 9779 | "ONLINE" | 9 | "basketballplayer:4, docs:5" | "docs:5, basketballplayer:4" |
| "storaged2" | 9779 | "ONLINE" | 8 | "basketballplayer:3, docs:5" | "docs:5, basketballplayer:3" |
Hococoococoooo Hocooooo Hococoocooo focooooooocoooo B0 0o00Co0000C00000000000Co00000000 S s S e s +
nebula> SHOW HOSTS GRAPH;

e fomemeo O e T foomomoss +

| Host | Port | Status | Role | Git Info Sha | Version |

Heooooocoooo Hoooooo Pocooocoooo Hocoocoooo focoococosocooo focooocooo +

| "graphd" | 9669 | "ONLINE" | "GRAPH" | "3badibd" | "2.6.0" |

| "graphdl” | 9669 | "ONLINE" | "GRAPH" | "3ba4lbd" | "2.6.0" |

| "graphd2" | 9669 | "ONLINE" | "GRAPH" | "3ba4lbd" | "2.6.0" |

Heooooocoooo Hoooooo Pocooocoooo Hocoocoooo focoococosocooo focooocooo +

nebula> SHOW HOSTS STORAGE;

Hocoooococoooo Hocoooo focoooocoooo Hococoocoooo Hocoococooocooo Hocoooccoo +

| Host | Port | Status | Role | Git Info Sha | Version |

freccooococooan S focoooccooo freccooscocoo frecococococoacooa focooaccos +

| "storaged0" | 9779 | "ONLINE" | "STORAGE" | "3ba4lbd" | "2.6.0" |

| "storagedl" | 9779 | "ONLINE" | "STORAGE" | "3ba4lbd" | "2.6.0" |

| "storaged2" | 9779 | "ONLINE" | "STORAGE" | "3ba4lbd" | "2.6.0" |

freccooococooan froccsoo focoooccooo froccooococoo frococococococooa focoooccos +

nebula> SHOW HOSTS META;

feooooocooo focoooo fecoooocooo fococoooo focoocooosocooo focooocooo +

| Host | Port | Status | Role | Git Info Sha | Version |

frmmmmamoms e e focomocon frommmcmmconoes e +

| "metad2" | 9559 | "ONLINE" | "META" | "3ba4lbd" | "2.6.0" |

| "metado" | 9559 | "ONLINE" | "META" | "3ba4lbd" | "2.6.0" |

| "metadl" | 9559 | "ONLINE" | "META" | "3badlbd" | "2.6.0" |

frmmmmamoms e e focomocon frommmcmmconoes e +

5% #H: November 24, 2021
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4.6.6 SHOW

SHOW INDEX STATUS
SHOW INDEX STATUS i5 ) B BRI AR 235 IR IR,  DUERAE RS R ),
B
SHOW {TAG | EDGE} INDEX STATUS;
=l

nebula> SHOW TAG INDEX STATUS;

R e e e +
| Name | Index Status |
froccooococococococacoososcococacooaoa fococcosoococoo +
| "datel_index" | "FINISHED" |
| "basketballplayer_all_tag_indexes" | "FINISHED" |
| "any_shape_geo_index" | "FINISHED" |
froccooococococococacoososcococacooaoa fococcosoococoo +

nebula> SHOW EDGE INDEX STATUS;

focoooococooocoon doooocooooococoo +
| Name | Index Status |
feccocooscoccooes $ooocococooocos +
| "follow_index" | "FINISHED" |
focoooococooocoon doooocooooococoo +

LB <

* EEMEL

« REBUILD NATIVE INDEX

JE%#H: November 1, 2021
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4.6.6 SHOW

SHOW INDEXES

SHOW INDEXES JE AR LAFIHY Sl E 24 AT Tag Al Edge type (ClEEME) W5,
B

SHOW {TAG | EDGE} INDEXES;
=l

nebula> SHOW TAG INDEXES;

e foocoococacooonoo P +
| Index Name | By Tag | Columns |
froocooooocooocoooos doococosocooooos foocooooocoooooooo +
| "fix" | "fix_string" | ["p1"] |
| "player_index_0" | "player" | ["name"] |
| "player_index_1" | "player" | ["name", "age"] |
| "var" | "var_string" | ["p1"] |
freocoocooosooscosoos $oocoococossoonos froocoococosoooooooo +
nebula> SHOW EDGE INDEXES;

froocooooooooocooo $roococoooooo Soococoooo +

| Index Name | By Edge | Columns |
freacooooooooocosa fooocosacoo freacoooooo +

| "follow_index" | "follow" | [] |
froocooooooooocooo $roococoooooo Soococoooo +

Nebula Graph 2.0.1 #,  SHOW TAG/EDGE INDEXES I&FJ{GE[E Names o

G HEH: November 24, 2021
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SHOW PARTS

SHOW PARTS 1EA1) TR | 22 Rl AE 0 BB 70 BB B

SHOW PARTS [<part_id>];

il

nebula> SHOW PARTS;
+

R e e T e T R +
| Partition ID | Leader | Peers | Losts |
frococococococooa frococccsoscocococooas fhococococococococacsos fococcos +
|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" | "" |
focoococococooo doooooosoococococoooo Hocoococococooooooooo dooooooo +
nebula> SHOW PARTS 1;
T e e T e T R +
| Partition ID | Leader | Peers | Losts |
fhoccocococacococassos fococcos +
| "192.168.2.1:9779" | "" |
e T R +
IR[EIGEERATHAANT
B L]
Partition ID i 93 Friy ID
Leader SR MR Raft leader BIARIEE, @if IP Mk 5055 5w 0
Peers SRR EEIA (leader 5 follower) W{ER, @ IP #ilk 5 AR5 4G
Losts I3 R RLRIAL T ELORERIARG R, oUiF IP ML AIARSS i 1

4.6.6 SHOW

RJE%#H: November 24, 2021
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4.6.6 SHOW

SHOW ROLES
SHOW ROLES 15 A1) o L2 HI P A (ufE 8
HHREFAI R P, REZR AR
* QNSRRI P A U2 Gop , BRE AL NZIEIZE Y AovIn , BRI ZERINER cop 2 SR P tafE R,
* QSRS P A R RO RN 220 DBA . USER B GUEST ,  JIERIEIE B A tafE R,
* AHSREERAT R P R BRI A 22, R EIERR R
KT EATIEEIES I PAE f CAR,
ik
SHOW ROLES TN <space_name>;
il

nebula> SHOW ROLES in basketballplayer;

Hocoocoooo Hococoocoooo +
| Account | Role Type |
e feococooscos +
| "userl" | "ADMIN" |
Hocoococoo Hocoooocoooo +

RJGHEH: November 24, 2021
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SHOW SNAPSHOTS

SHOW SNAPSHOTS TE 1 T AT A TRI(E .

PRHRRIEF 5 22 WU BRI,
BEER

A cop AP (B root ) FREPAT SHOW SNAPSHOTS 154,
B

SHOW SNAPSHOTS;

b

nebula> SHOW SNAPSHOTS;

fhoccoocococococococcososcocooasooa foccooccos S +
| Name | Status | Hosts

R e e T Fommmm e m R e ) +
| "SNAPSHOT_2020_12_16_11_13_55" | "VALID" | "storaged0:9779, storaged1:9779, storaged2:9779"

| "SNAPSHOT_2020_12_16_11_14_10" | "VALID" | "storaged0:9779, storagedl:9779, storaged2:9779"
O S S $Foocooocoos S S S S S +

4.6.6 SHOW

/5% #H: November 24, 2021
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4.6.6 SHOW

SHOW SPACES
SHOW SPACES 154 B BIFRIIEIZE (A,
AnfergilE = ZEE], 1§50 CREATE SPACE,
B
SHOW SPACES;
=

nebula> SHOW SPACES;

focoococococoooonooooo +
| Name |
freococooosoooooooooo0s +
| "docs" |
| "basketballplayer" |
fhoccococococococacsooo +

RJE¥#H: November 24, 2021
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SHOW STATS

SHOW STATS 15 A B R ARt STATS TENLIBER IR 22 RIS HE R,

KZERSHER EE
* RIEEK
HIE

by
> Tag RIKAYRETERL

* £ Edge type KBRS

AR

EEEABSIHE BHEZ2 AT SUBMIT JOB STATS » 1¥IHIEZ W SUBMIT JOB STATS,

Q‘* Caution

4.6.6 SHOW

SHOW STATS FY 45 SRR T 55 J5 — RIAATIY SUBMIT JOB STATS o ANSRA LS FHY G ASE AL, A RIAAT SUBMIT J0B STATS , 75 UG8 H-BUdE A f 1%

BE
SHOW STATS;
Bl
# EFEZE,
nebula> USE basketballplayer;

# HAT SUBMIT JOB STATS.
nebula> SUBMIT JOB STATS;

R el +
| New Job Id |
fhecocooococooo +
| 98 |
R el +

# IR RITRIN.
nebula> SHOW JOB 98;

R e e B e T
| Job Id(TaskId) | Command(Dest)
fheccooocococacaca focccoccososcoca
| 98 | "STATS"

|0 | "storaged2"
|1 | "storaged0"

| 2 | "storagedl"
Sreocooooooooocooo $oocooooosocoooos

# REREZESIMER.
nebula> SHOW STATS;

R R R +
| Type | Name | Count |
Hocoocoooo Hocoooococooo Boococooo +
| "Tag" | "player" | 51 |
| "Tag" | "team" | 30 |
| "Edge" | "follow" | 81 |
| "Edge" | "serve" | 152 |
| "Space" | "vertices" | 81 |
| "Space" | "edges" | 233 |
Fommm - R el R +

+———— + — +

____________ e o e
Status | Start Time

____________ .
"FINISHED" | 2021-11-01T09:33:21.000000
"FINISHED" | 2021-11-01T09:33:21.000000
"FINISHED" | 2021-11-01T09:33:21.000000
"FINISHED" | 2021-11-01T09:33:21.000000

____________ L.

+———— + — +

2021-11-01T09:33:21.000000 |
2021-11-01T09:33:21.000000 |
2021-11-01T09:33:21.000000 |
2021-11-01T09:33:21.000000 |

IR HH: November 24, 2021
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4.6.6 SHOW

SHOW TAGSIEDGES
SHOW TAGS H 1) T M RTEIZERINAYATE Tag.
SHOW EDGES 151 B/ M HiE 24 RINIIFTA Edge type.
B
SHOW {TAGS | EDGES};
il

nebula> SHOW TAGS;

Hocoooocooo +
| Name |
freococoooos +
| "player |
| "star" |
| "team" |
freococoooos +

freccooocooa +
| Name |
R +
| "follow" |
| "serve" |
e +

/5% #H: November 24, 2021
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SHOW USERS
SHOW USERS 1EA) A FUE R
BEER
A cop AP (B root ) FREPAT SHOW USERS 1E ),
P
SHOW USERS;
=

nebula> SHOW USERS;

4.6.6 SHOW

IJFHHT: October 27, 2021
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4.6.6 SHOW

SHOW SESSIONS
SHOW SESSIONS B B/ RFTARIGER, WMATLUEERIE ID I TEE,

EEEW
{#ii Nebula Console BREWEEN, ROIE—NRIE, RELEHMIT exit IBINVEFUN, ZPUGRVEA API release, FMATEIHEMRAIERER,
MREAERIRY, HEEERESF nebula-graphd.conf REZRNXIHEIIST] (session_idle_timeout_secs ) , RIHENEHENFEM,

XTARARBEIRE, FEFMERREE RS (TODO: coding).

SHOW SESSIONS;
SHOW SESSION <Session_Id>;

il

nebula> SHOW SESSIONS;

e T R e T R et R e A e T T +
| SessionId | UserName | SpaceName | CreateTime | UpdateTime |
froccooscococococooa focooocsooo $hoccococococococacsos {focococcoooscococococooacsooo froccooscococococooocoososcocodfacocooocoosoococ oottt ocooacooodfococacacocacacoosooe +
| 1635128818397714 | "root" | "test" | 2021-10-25T02:26:58.397714 | 2021-10-25T08 .846846 1"
| 1635254859271703 | "root" | "basketballplayer" | 2021-10-26T13:27:39.271703 | 2021-10-26T13 L277704 1|
| 1634871229727322 | "root" | "basketballplayer" | 2021-10-22T02:53:49.727322 | 2021-10-22T02: .564001 1
| 1635750725840229 | "root" | "basketballplayer" | 2021-11-01T07:12:05.840229 | 2021-11-01T09 .883617 o™ |
| 1635299224732060 | "root" | "basketballplayer" | 2021-10-27T01:47:04.732060 | 2021-10-27T09 .741126 1"
| 1634628999765689 | "root" | | 2021-10-19T07:36:39.765689 | 2021-10-19T07 .768064 1|
| 1634886296595136 | "root" | "basketballplayer" | 2021-10-22T07:04:56.595136 | 2021-10-22T09: .299364 A
| 1634629179882439 | "root" | "basketballplayer" | 2021-10-19T07:39:39.882439 | 2021-10-19T09 .153145 o™ |
| 1635246158961634 | "root" | "basketballplayer" | 2021-10-26T11:02:38.961634 | 2021-10-26T11 .250897 1"
| 1634785346839017 | "root" | "basketballplayer" | 2021-10-21T03:02:26.839017 | 2021-10-21T11 .911329 1|
focoooocococoooooon Poooooooooo focoococococooooooooo Pooooooooooococooocoo0o0oo000 o0 C0 05O 00000000000 0005000 HD C 000 00 5o 00056000 THNE 500 00 SO OoihE 0o C o000 00000000000 +
nebula> SHOW SESSION 1635254859271703;
T R ettt +
| VariableName | Value |
frococococococooa {fococcoccoooscococococooacsooo +
| "SessionID" | 1635254859271703 |
| "UserName" | "root" |
| "SpaceName" | "basketballplayer" |
| "CreateTime" | 2021-10-26T13:27:39.271703 |
| "UpdateTime" | 2021-10-26T13:51:38.277704 |
| "GraphAddr" | "127.0.0.1:9669" |
| "Timezone" | 0 |
| "ClientIp" | "::ffff:127.0.0.1" |
R S SRR +

SR B

SessionId 205 ID, ME—ARIR— 21,

UserName RGBT 4,

SpaceName FA P L ATATE A 22 A, NI SRIN 22 () .

CreateTime KGRI QIR A, BIF P OAE B SR ], I X EC E S timezone_name 578 AU X

UpdateTime P AEIATRIEN, XERTIN A, I IXO9RCE S tinezone_name $57E I X,

GraphAddr 21T Graph RS HskAI5G T,

Timezone RESE, BEEX.

ClientIp DIHMIR P TP ik,

RJE%#H: November 24, 2021
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4.6.6 SHOW

SHOW QUERIES

SHOW QUERTES JEAJ I AE B 241 Session FIEFEHATHIAIIERIZE.

Q  Note

AERFEL LW, HSWAIEE,

EREm
* SHOW QUERIES MASHBZETFIRHY AT Session FRATIIVIRG, JLFRELER,

* SHOW ALL QUERTES M Meta ARZSIKENFTE Session HINEI(EE, SXELEREZIRIESEL session_reclaim_interval_secs 7& X VA HARISE] Meta AR5,
AER P SRIEIRE B RTREE T AN A2 A,

SHOW [ALL] QUERTES;

il

nebula> SHOW QUERIES;
foococooocoooooooos fococooooocooooooo

Hocoooooo Hococoocooooocooooooooo S S Hococoocooooocooo focoooocooooo Hocoooocooooococooo +
| SessionID | ExecutionPlanID | User | Host | StartTime | DurationInUSec | Status | Query |
froccooocococacooooa S fococcooo froccooocococacocooacsos {focoooccoooscococacocooacsooo froccooocococacooa e focococcosoocscooa +
| 1625463842921750 | 46 | "root" | ""192.168.x.x":9669" | 2021-07-05T05:44:19.502903 | 0 | "RUNNING" | "SHOW QUERIES;" |
Hocoooococooocooooo Hocoooocooooococooo Hocoooooo Hococoocooooocooooooooo S S Hococoocooooocooo focoooocooooo Hocoooocooooococooo +
nebula> SHOW ALL QUERIES;
I
Query |
| 1625456037718757 | 54 "userl" | ""192.168.x.x":9669" | 2021-07-05T05:51:08.691318 | 1504502 | "RUNNING" | "MATCH p=(v:player)-[*1..4]-(v2)
RETURN v2 AS Friends;" |
feococoossooooosass foocooososscocasoos S S feococoosoosocososoosoosassos fococococsosoooos R
o0 00000000000000000000000000000000000000C0000000000000000 +
# R[EIFERY TOP 10 H9ZEI,
nebula> SHOW ALL QUERIES | ORDER BY $-.DurationInUSec DESC | LIMIT 10;
Hocoooococooocooooo Hocoooocooooococooo focooooccoo focoooocooooocooooocoo0o o0 Oo00Co0000000000000000C000 focoooooocoocoooo Hococoocoooo
I COoOoCo00000000000000000000005000000000000000005000000 +
| SessionID | StartTime | DurationInUSec | Status
77777777 s S S S Sy SRSy
| 1625471375320831 | 98 | “user2" | ""192.168.x.x":9669" | 2021-07-05T07:50:24.461779 | 2608176 | "RUNNING" | "MATCH (v:player)-[*1..4]-(v2)
RETURN v2 AS Friends;" |
| 1625456037718757 | 99 | "userl" | ""192.168.x.x":9669" | 2021-07-05T07:50:24.910616 | 2159333 | "RUNNING" | "MATCH (v:player)-[*1..4]-(v2)
RETURN v2 AS Friends;" |
froccooocococacooooa focococcosoocscooa focooaccos {focoooccoooscocosacooon froccooscococacocoooccoooscooo focoooccoooscocos froccooococos
Sy A +
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4.6.6 SHOW

ZRAUHIANT,
SR BLH
SessionID 215 1D,
ExecutionPlanID PATHRI ID,
User HATERIHF 4.
Host PR AR 55 2 kA T
StartTime PATEWRYTFAAN ),
DurationInUSec PATERIRSIN K. BT R,
Status EAUPETIEIN SN
Query EIEA,

G HEH: November 24, 2021
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4.6.6 SHOW

SHOW META LEADER
SHOW META LEADER IEA) 2/~ 4 Bl Meta 11T leader (55,
%TF Meta IRGSHIEANIATES I Meta 55,
EE
SHOW META LEADER;
il

nebula> SHOW META LEADER;

focoooocococoooooon Pooooooooooscocooocooooooooo +
| Meta Leader | secs from last heart beat |
O

-
| "127.0.0.1:9559" | 3 |
+

e A
Meta Leader Meta #5#1 leader 58, ©iE leader FifEARSS A1 1P HsbRISG T,
secs from last heart beat FRES_EIOO BRI [ E] fE. AT - R,

5% #H: November 24, 2021
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4.7 FAIABEDT

4.7 FE)FEIN

4.7.1 GROUP BY

GROUP BY TR U TR EEE,

openCypher &1
AR EOGERA TR nGQL,
FFaTLU#E A openCypher /721 count() B%ER AR,

nebula> MATCH (v:player)<-[:follow]-(:player) RETURN v.name AS Name, count(*) as cnt ORDER BY cnt DESC;

fommmcosocsmmenmasamoms oo +
| Name | ent |
Doo60000000000000000000 focooo +
| "Tim Duncan" | 10 |
| "LeBron James" |6 |
| "Tony Parker" |5 |
| "Chris Paul" |4 |
| "Manu Ginobili" |4 |
fommmeosmcsmmenmasamoms oo +

GROUP BY T-AJPTLURGHHFMENIAT, G T, BRI,
GROUP BY THJATLAEEERF () ZJEH1 YIELD T Z mifE .,

| GROUP BY <var> YIELD <var>, <aggregation_function(var)>

aggregation_function() FRECZFF avg() « sum() . max() . min() . count() . collect(). std()o

Tl

# EHFFEEEE playerl00 B, HAREMINERHTHA, REMZHHILRE,
nebula> GO FROM "player100" OVER follow BIDIRECT \

YIELD properties($$).name as Name \

| GROUP BY $-.Name \

YIELD $-.Name as Player, count(*) AS Name_Count;
foccmcosocosococscooos foccocococoss +
| Player | Name_Count |
fhocoococosococoooooooo theooooooooooo
"Shaquille 0'Neal" |
"Tiago Splitter" |
"Manu Ginobili" |
"Boris Diaw" |
"LaMarcus Aldridge" |
"Tony Parker" |
"Marco Belinelli" |
"Dejounte Murray" |
"Danny Green" |
"Aron Baynes" |

¥

-
|
|
|
|
|
|
|
|
|
[

RS TENE

# BIRPAEIEED playerl00 MR, FHARIBRIESHITHA, REl degree BIRF,
nebula> GO FROM "player100" OVER follow \
YIELD src(edge) AS player, properties(edge).degree AS degree \
| GROUP BY $-.player \
YIELD sum($-.degree);

freccooocococacooa +
| sum($-.degree) |
Hococoococooocooo +
| 190 |
freccooocococacooa +

sun() BREEIES WA E LU PR
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4.7.1 GROUP BY

5 #H: November 24, 2021
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4.7.2 LIMIT

4.7.2 LIMIT
LINIT FAORR A S T TEL,  LINIT 7/ 4E nGQL iB4J#1 openCypher A LA TR,
* fEEAE nGQL IBAH, —RENE LT FAIRTHFERERY, nTDUEHEE LIMIT 05k E s E AR RSE

* 7£ openCypher FEEH, ARVEE LINT FAIEGERAEER, AILUER skp 5 &,

O\ Note

TEM 4 nGQL = openCypher 77 = AR LInIT N, Y ORDER BY ¥~ A BR il Wi JEH T, I 4 H — D AR AT 728,

Nebula Graph 2.6.0 #, 60 {BA) 33 7Y LINIT 3ETR, G649 LINIT A 6 A3 T S0 50 T HES

[F4% nGQL iEGHEy LiMIT
fEJF4: nGQL H1,  LviT Al FIEER o0 BRI LRI,
R4 NGQL HhEER LIMIT i&3%

J5A: nGQL HY5E A LIMIT IETES- soU FPy LinrT JFEERAHIRL,  LivIT PRI — BN AN SR, SEIHMERAURIE TR, B TEREER 2 G, TRIERIE
Wi

... | LIMIT [<offset>,] <number_rows>;

L Ll
offset R, RE X MNH—1TIFERE, REIM o TFiR. BRIAMED o, RRME—1TIFER ],
number_rows SR [EIY A TR

NG

# NERPEEIRFEN 3 THIE.
nebula> LOOKUP ON player |\
LIMIT 3;

| "player100" |
| "player101" |
| "player102" |

# NFFEERPRESE 2 1THHEN 3 17888

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

| LIMIT 1, 3;
e T LT +
| Friend | Age |
foooocooosooooooo00s Dooocoo +
| "Danny Green" | 31 |
| "Aron Baynes" | 32 |
| "Marco Belinelli" | 32 |
foooocooosooooooo00s Dooocoo +

GO IE&HEY LIMIT

60 AR LT BR T SERFIEE nGQL FRIEHTIEERSY, B SCRARIE IR tHAS B
Bk

<go_statement> LIMIT <limit_Llist>;
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4.7.2 LIMIT

Limit_List B— IR, FIZRAPRTENIN E AR, HITEEEVHS: 60 1EA)FIF STEPS MR AR, T3¢0 60 1 70 3 STEPS FROM "A" OVER * LIMIT

<limit_List> AFIEEAEH LINIT BYSCRRF

* FlIF Limit_Llist L E 3 PNERBOTE, 4160 1 10 3 STEPS FROM "A" OVER * LIMIT [1,2,4] o

* LINIT [1,2,4] I 1 FORGUERS —PIN Ak 1 So0dken@li, 2 FonEs PNk 2 SG0E6E), 4 FORTER =PIk 4 S50 80R

o

* [K24 60 1 70 3 STEPS ik [AI 2l — IS =S I EE LR, Ktk TEWPATE L EARIE IR A S H WSS EXEE 60 IBAPLRC E, MR
60 BB I A LIS, ISR 60 1 T0 3 STEPS T2 60 3 STEPS , I RVERE |58 = B Al iR EA TRSHAY Ao

STEP1 STEP 2

£ basketballplayer HHEEAHAIITREIAITT

nebula> GO 3 STEPS FROM "player100" \
OVER * \
YIELD properties($$).name AS NAME, properties($$).age AS Age \
LINIT [3,3,3];

freccooscococacooon frocococococacooa +
| NAME | Age |
Hocoooocooooocoooo Hocoococooocooo +
| "Spurs" | UNKNOWN_PROP

| "Tony Parker" | 36 |
| "Manu Ginobili" | 41 |
Hocoooocooooocoooo Hocoococooocooo +

nebula> GO 3 STEPS FROM "player102" \

OVER * \

LIMIT [rand32(5),rand32(5),rand32(5)];
teooooooocooo fococooooocooo +
| serve._dst | follow._dst |
frommmosomoms docomocsmonoes +
| "team204" | |
| "team215" | |
| | "player100" |
frommmosomoms docomocsmonoes +
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openCypher F#&FIFAIHFHI LIMIT

£ MATCH 55 openCypher FRAIEAHEA LIMIT RFZMEER, IEEAIHAT

... [SKIP <offset>] [LIMIT <number_rows>];

e B
offset SR, BEEN—1TIFmRE, REIM 0 FFah. BRIMERN o, RRME —FT 4R E
number_rous R B SAT R

offset Al number_rows FTLUHFAZEAT, (HR2FARMEE RATUEIETIEELL,

Q  Note
BB IR 59 #0308 0 B sh i) FHERES, 5140 8/6 ] FEUEE N 1,

Eh{ER LIMIT

LINTT ATLAASREEA, R E R AEE R,

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

Do oo00Co00000000000000000 Hocooo +
| Name | Age |
feccocooscoccoscacocooncos R +
| "Luka Doncic" | 20 |
| "Ben Simmons" | 22 |
| "Kristaps Porzingis" | 23 |
| "Giannis Antetokounmpo" | 24 |
| "Kyle Anderson" | 25 |
Do oo00Co00000000000000000 Hocooo +

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

Do oo00Co00000000000000000 Hocooo +
| Name | Age |
fememccsecomseseosassnoose EE—— +
| "Luka Doncic" | 20 |
| "Ben Simmons" | 22 |
| "Kristaps Porzingis" | 23 |
| "Giannis Antetokounmpo" | 24 |
i LR +

SBER SKIP

SkIp FJDLEASR(EH, FTIRERS R, REFEENE.2 G,

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

Fomm e LT +
| Name | Age |
fheccooococococacas thecooo +
| "Manu Ginobili" | 41 |
| "Tony Parker" | 36 |
Hocoooococooocoooo Hocooo +

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

FEHER SKIP & LIMIT
[RISFEEFE SKIP 5 LINIT RTLGR [E] MFEE AT I AR E B R AR R,

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

| "Manu Ginobili" | 41 |
thecoooococosococoo —— +

G HHT: November 24, 2021
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4.7.3 SAMPLE

4.7.3 SAMPLE

SANPLE - Fl TAESE SREE RS ST B IR MM R A A AR

SAWPLE #£ Nebula Graph 2.6.0 Hi ) 74J,

SANPLE {XHETE 60 TEAJFRER], 1BIRANT ©

<go_statement> SAMPLE <sample_list>;

sample_List JE—PHIFR, FIRAMITRLITNEHRE, HITERENIS 60 TBAJHY STEPS M AEAHE, FZLL60 1 T0 3 STEPS FROM "A" OVER * SAMPLE
<sample_List> I /2E SauPLE HYFH %,
* 1|3 sample_List MAELE 3 NEREOTEE, HI4060 1 70 3 STEPS FROM "A" OVER * SAMPLE [1,2,4] o
* SAWPLE [1,2,4] HI 1 FRRGTEH DI Bl 1 So0MELR)T, 2 RRER INER 2 S5OS8R, 4 FoRES SN 4 S50
A X e A S N e Pyl Uil PV S A N i =i ¢ WL - M v & e LA I
* [A24 60 1 70 3 STEPS iR [AI i — IS =S HIFTEEIEER, Ktk TEWPATE L EARIEl RS H W SRS EXEE 60 IBMPLRC E, mEfiiionR
60 IEAIEIIIN A RIS R, ANSRASE 60 1 T0 3 STEPS T/ 60 3 STEPS, JUISAAPERL E28 — A M9LL R e TR A

STEP1 STEP 2 STEP 3

£ basketballplayer HdEEHAITREIAITT
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4.7.3 SAMPLE

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

feooscoccoscacosos feococooscoocos +
| NAME | Age |
Doo600000000000000 Doooooco0000000 +
| "Spurs" | UNKNOWN_PROP |
| "Tony Parker" | 36 |
| "Manu Ginobili" | 41 |
Doo600000000000000 Doooooco0000000 +

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

$ommmccmemsmoeneasason fpooeoe +
| NAME | Age |
Hocoococococoooonooooo Hocooo +
| "Manu Ginobili" | 41 |
| "Tony Parker" | 36 |
| "Tim Duncan" | 42 |
| "LaMarcus Aldridge" | 33 |
| "Tony Parker" | 36 |
| "Tim Duncan" | 42 |
Hommmmmmmemeea oo 4omee- +

IR H#H: November 24, 2021
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4.7.4 ORDER BY

4.7.4 ORDER BY
ORDER BY A4 i HHEE RN,
* 754 nGQL H,  AJITE YIELD FA)Z S EREERE (|) F ORDER BY T+,
* 7£ openCypher /7504, RAVFEAEER. 1F RETURN 1.2 J5{EF ORDER BY +-4J,
BERI 3 94 TR -

e asc (ERIN) ;T
* DESC: FEFE,

F4 nGQL iB%

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

Ji4E nGQL IBTEH,  ORDER BY @ ¥ /G A E A 5 I FATE §-. o {BAE 2.5.0 ZHIARA AR THE,

Tl

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

fhecococococacao fheccso fheccooscococococooacso +

| VertexID | age | name |

| "player103" | 32 | "Rudy Gay" |
| "player102" | 33 | "LaMarcus Aldridge" |
| "player101" | 36 | "Tony Parker" |
| "player100" | 42 | "Tim Duncan" |
+

nebula> Svar = GO FROM "player100" OVER follow \
YIELD dst(edge) AS dst; \
ORDER BY $var.dst DESC;

fhecococococacao +
| dst |
foocooosaccooo +
| "player125" |
| "player101" |
freococooosooso +

OpenCypher FRiE&

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

il

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

foococooocsoooooos Seocoo +
| Name | Age |
feooooococosoooooo ocooo +
| "Yao Ming" | 38 |
| "Vince Carter" | 42 |
| "Tracy McGrady" | 39 |
| "Tony Parker" | 36 |
| "Tim Duncan" | 42 |
foococooocsoooooos Seocoo +

# BEUERET, RFWRER, BUERET.

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

Hooooo focoococosococooocoo +

| Age | Name |

oo - R i +

- 201/709 - 2021 Vesoft Inc.



4.7.4 ORDER BY

| 47 "Shaquille 0'Neal" |
| 46 "Grant Hill"
| 45

[

[ [

| "Jason Kidd" |
| 45 | "Steve Nash" |

+

NULL fEE9HEF
FHEHEN, 2ERHRESIHE NULL 8, BEHFn, StEmbrsrskyit NULL {8,

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

Hocoooocooooocoooo Hococcocooocooo +
| Name | Age |
freccooscococacooon frocococococacooa +
| "Tony Parker" | 36 |
| "Manu Ginobili" | 41 |
| "spurs" | UNKNOWN_PROP |
freccooscococacooon frocococococacooa +

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

s frommmommconoes +
| Name | Age |
thecoooocososoconon frosoococasocono +
| "Spurs" | UNKNOWN_PROP |
| "Manu Ginobili" | 41 |
| "Tony Parker" | 36 |
thecoooocososoconon frosoococasocono +

G HEH: November 24, 2021
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4.7.5 RETURN

RETURN FHJ7E X T nGQL EAVHI AR, WIRFELRMZNTE, HISCES () 77k,

RETURN FJ L5 | S HyakiBf)

* RETURN T-AJRJLUHF nGQL ##Y openCypher AzUERIH, {41 MATCH B UNWIND o

* RETURN RTLABASR(ENT, fmHHZka IR,

openCypher %&1%

ASHELGERA T nGQL H1Y openCypher /A, X T4 nGQL WHAIE iHEER, 1S VIEw

RETURN 325401 F openCypher JE :

* FAEISC T RER PR TR E R R A, B0

MATCH ("s 1" :player) \
RETURN " 1°;

o BB, FHIRENZEEIER R FTE TR, Bl

MATCH (v:player) \

RETURN (v)-[e]->(v2);

RsERRAFREE

* £ nGQL 1.x F1, RETURNEA T4 nGQL, BN RETURN <var_ref> IF <var_ref> IS NOT NULL o

* /£ nGQL 2.0 1, RETURN F5&EAH T4 nGQL,

Map IRFF3588

RETURN &[] Map i, Key M 2ATE L,

nebula> RETURN {age: 32, name: "Marco Belinelli"};

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

| ("player104"
| ("player107"
| ("playerl16"
| (
| (

"player120"

"player125"

REA

:player{age:
:player{age:
:player{age:
:player{age:
:player{age:

name:
name:
name:
, name:
name:

"Marco Belinelli"})
"Aron Baynes"})
"LeBron James"})
"James Harden"})
"Manu Ginobili"})
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4.7.5 RETURN

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

| [:follow "player104"->"player100" @0 {degree: 55}] |
| [:follow "player104"->"player101" @0 {degree: 50}] |
| [:follow "player104"->"player105" @0 {degree: 60}] |
| [:serve "player104"->"team200" @0 {end_year: 2009, start_year: 2007}] |
(I |

:serve "player104"->"team208" @0 {end_year: 2016, start_year: 2015}]

EEEYE
fFHIBTE {<vertex_name>|<edge_name>}.<property> iR [l s a1 JE 1,

nebula> MATCH (v:player) \
RETURN v.name, v.age \

LIMIT 3;
froocoocooosoosooooo0s Sroooocoo +
| v.name | v.age |
oo oao0000a000000000 Doocoooo +
| "Rajon Rondo" | 33 |
| "Rudy Gay" | 32 |
| "Dejounte Murray" | 29 |
oo oao0000a000000000 Doocoooo +

REFAE TR

HHES () BRI PrETE TR,

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

RETURN *;

o0 0000Co0000000000000000C00000000000000000C000000000 +
[ v |
froccooscococococoooccoooscocococooooocooSoScocosacooo +
| ("player100" :player{age: 42, name: "Tim Duncan"}) |
o0 0000Co0000000000000000C00000000000000000C000000000 +

RETURN *;

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

"Manu Ginobili"}) |
| ("player100" :player{age: 42, name: "Tim Duncan"}) | [:serve "player100"->"team204" @0 {end_year: 2016, start_year: 1997}] | ("team204" :team{name:
"Spurs"}) |

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, o e e e e e

EaRTER
FEHIRIE AS <alias> B AR TEL

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

Doooocooos +
| Team |
fommmcosas +
| "Spurs" |
Doooocooos +

focoocoooo +
| Name |
frococococoo +
| "Amber" |
Hocoocoooo +
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4.7.5 RETURN

REREFEENE
AUARVEECAES AP, FNBIERAE, Z0RMINLL

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

freccooscococacooon froccooococodracocoooooosooe +
| v2.name | type(e) | v2.age |
Hocoooocoooooconos Hocoooocooo fooooooooooono0 +
| "Tony Parker" | "follow" | 36 |
| "Manu Ginobili" | "follow" | 41

| "Spurs" | "serve" | UNKNOWN_PROP |
Hocoooocoooooconos Hocoooocooo fooooooooooono0 +

REIFRERER

RETURN BT LUR B &, B IASF A 4E 3

nebula> MATCH (v:player{name:"Tony Parker"})-->(v2:player) \
RETURN DISTINCT v2.name, "Hello"+" graphs!", v2.age > 35;

T T e Fommm e +
| v2.name | ("Hello"+" graphs!") | (v2.age>35) |
fhoccocococoacococacsooo froccooscococococooacsos T +
| "Tim Duncan" | "Hello graphs!" | true |
| "LaMarcus Aldridge" | "Hello graphs!" | false |
| "Manu Ginobili" | "Hello graphs!" | true |
fhoccocococoacococacsooo froccooscococococooacsos T +

L Tpap—— +
| (141) |
freosoe=as +
| 2 |
L Tpap—— +

nebula> RETURN 1+1, rand32(1, 5);
feccmooo foccscooccocoe +
| (1+1) | rand32(1,5) |

12 1 \
R[EME—FEE

A pIsTINGT A LAMBRESREE PRV E & 7B

# HREEA DISTINCT.
nebula> MATCH (v:player{name:"Tony Parker"})--(v2:player) \
RETURN v2.name, v2.age;

T T R +
| v2.name | v2.age |
fhoccococococococacsooo $recococooa +
| "Tim Duncan" | 42 |
| "LaMarcus Aldridge" | 33 |
| "Marco Belinelli" | 32 |
| "Boris Diaw" | 36 |
| "Dejounte Murray" | 29 |
| "Tim Duncan" | 42 |
| "LaMarcus Aldridge" | 33 |
| "Manu Ginobili" | 41 |
fomemccmemsmoeneasason e +

# A DISTINCT,
nebula> MATCH (v:player{name:"Tony Parker"})--(v2:player) \
RETURN DISTINCT v2.name, v2.age;

T T R +
| v2.name | v2.age |
fhoccococococococacsooo $recococooa +
| "Tim Duncan" | 42 |
| "LaMarcus Aldridge" | 33 |
| "Marco Belinelli" | 32 |
| "Boris Diaw" | 36 |
| "Dejounte Murray" | 29 |
| "Manu Ginobili" | 41 |
focoococococoooooooooo Hocoocooo +
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G November 24, 2021
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4.7.6 TTL

476 TTL

TTL (Time To Live) f5/E@IEMEENT, NG, ZEMmaEH,

openCypher %&1%

ASCEREOGER T nGQL,

EEEW
* PHEEUCEA TTL EWYEMET Schema,

o TTL Al INDEX AR :
+ WIR— Tag WEHAP—EMES INDEX, WARENHE®E TTL, WARENZ Tag WHAEME TTL,
+ WIREA TTL, A[LIFERMN INDEX,

Rt
REMIH
RUBMELIA A0

© QIR Tag, S ER— VRIS, bR,
« HIER—AREEA Tag, S EN—NEISIE, AILEIEAR Tag MRMEIELTN, BRCRRMM, £ LI Tag MR

KA—S50(F—1 Edge type, i Ef—"PEtEd, sdthzsd bl

pu- IS
IS, W RS R A ERE AL b, (R R 2R 2 R AR,
Nebula Graph H#hfiBrREIEdRE, STET—XX Compaction 3 FErA[alHERL 2,

O\ Note

WIS 56 4] TTL %01, |E—2X Compaction 2 Ji i3 MR R a] LU 2 1 5],

TTL &I
nGQL SZF TTL 1B T,
br.AUT Bl
ttl_col TEE I EAEN R E . B EBIE BN UE int 303 tinestamp o
ttl_duration TEEMN BAEE, B0 0 R, WEZEEAIN 64 MIETUREEL B IEEAN RBZE 2R N T Y5 g, EEms
SSEHA, A5 ttl_duration 2 0, JEMEKASTHA,
R TTL &5

TAG 5 EDGE TYPE BfE

WIS Tag fl Edge type 4012, 5/ ALTER IBAJ5EHT Tag 5 Edge type.

- 207/709 - 2021 Vesoft Inc.



4.7.6 TTL

# B Tage
nebula> CREATE TAG IF NOT EXISTS t1 (a timestamp);

# ALTER {E2¢ Tag, R0 TTL 3%,
nebula> ALTER TAG tl ttl_col = "a", ttl_duration = 5;

# AR, BAS 5 i,
nebula> INSERT VERTEX tl(a) values "101":(now());
TAG B EDGE TYPE R7#(E
Bl Tag 2 Edge type IRILIRIN EE TTL 3EW, HEiFZ U CREATE TAG Ml CREATE EDGE,
# B Tag FHIRE TTL &L
nebula> CREATE TAG IF NOT EXISTS t2(a int, b int, c string) ttl_duration= 100, ttl_col = "a";

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

HpRTFERSiE]
TR T AT DACE FANT T T LR %
o MBI E SN TR L
nebula> ALTER TAG t1 DROP (a);
* IRIE ttl_col NALTHFHER,
nebula> ALTER TAG t1 ttl_col = "";

* B ttl_duration 9 0o AFRIERILIRE TTL JEI, EM-KAEH, HEMH Schema FEikEH,

nebula> ALTER TAG tl1 ttl_duration = 0;

FJ5%#H: November 24, 2021
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4.7.7 WHERE
WHERE T-F ] LUR SRS 3 g 4 AR
WHERE A3 F 40 20
* Ji#E nGQL, {411 6o A1 Lookup 1541,

* openCypher /3, {41 MATCH AT wItH B4,

openCypher %&1%

* RIHHE WHERE FH]H{HA] Pattern (TODO: planning) , {541 WHERE (v)-->(v2) o

4.7.7 WHERE

* 3378 Rank 274 nGQL YAk, #AIFE(E openCypher HAEATERIN Rank {8, ATLUEH rank() Bi%L, AN NATCH (:player)-[e:follow]->()

RETURN rank(e); o
EREAE
Q Note
TIORGIFIRY s M FEZGIARS, HEIES W,

RRREHETENR N

1 WHERE FAJFR{EFHAR /RSB ELRF NOT . AND . OR I XOR 7B X Z&MF, R TIBERIAES R, SIS EF L.

nebula> MATCH (v:player) \

WHERE v.name == "Tim Duncan" \
XOR (v.age < 30 AND v.name == "Yao Ming") \
OR NOT (v.name == "Yao Ming" OR v.name == "Tim Duncan") \
RETURN v.name, v.age;
froccooocococococooaooosooe frecosooo +
| v.name | v.age |
B e il e +
| "Marco Belinelli" | 32 |
| "Aron Baynes" | 32 |
| "LeBron James" | 34 |
| "James Harden" | 29 |
| "Manu Ginobili" |41 |
froccooocococococooaooosooe frecosooo +

nebula> GO FROM "player100" \
OVER follow \
WHERE follow.degree > 90 \
OR properties($$).age != 33\
AND properties($$).name != "Tony Parker" \
YIELD properties($$);

fescocsmssomsscosasssasssasasasses +
| properties($$) |
ocooooCoCoOooCoo0onoo0o00Co00000000 +
| {age: 41, name: "Manu Ginobili"} |
fescocesmssomsscosasssmssacasassas +
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4.7.7 WHERE

1E WHERE )P efi i s Bl i M St
o STUEAURME

nebula> MATCH (v:player)-[e]->(v2) \
WHERE v2.age < 25 \
RETURN v2.name, v2.age;

-------- S
| v2.name | v2.age |
B R +
| "Luka Doncic" | 20 |
| "Kristaps Porzingis" | 23 |
| "Ben Simmons" | 22 |
B R +

nebula> GO FROM "player100" \
OVER follow \
WHERE $7.player.age >= 42;

| "player101" |
| "player125" |

o TuELEE |

nebula> MATCH (v:player)-[e]->() \
WHERE e.start_year < 2000 \
RETURN DISTINCT v.name, v.age;

fococooscoccoosssocos focmocos +
| v.name | v.age |
ocococooncososococoo feoooooo +
| "Shaquille 0'Neal" | 47 |
| "Steve Nash" | 45 |
| "Ray Allen" | 43 |
| "Grant Hill" | 46 |
| "Tony Parker" | 36 |
e o - +

nebula> GO FROM "player100" \
OVER follow \
WHERE follow.degree > 90;

ocococooocooo +
| follow._dst |
R e e +
| "player101" |
| "player125" |
e S R +

disESIHEEN

nebula> MATCH (v:player) \
WHERE v[toLower("AGE")] < 21 \
RETURN v.name, v.age;

froccococacococos freccoooo +
| v.name | v.age |
e T e T e +
| "Luka Doncic" | 20 |
froccococacococos freccoooo +
SisHEREYE

nebula> MATCH (v:player) \
WHERE exists(v.age) \
RETURN v.name, v.age;

feooooocososococoooooooooo tecooooo +
| v.name | v.age |
e e e e c e e e R +
| "Boris Diaw" | 36 |
| "DeAndre Jordan" | 30 |
freccooscococacocoooooooooe frecosooo +
% RANK

7E nGQL ™, AERZMIAEHFRELAR, BB, MENmE—X502 rank E, £ weRE FAH AL rank i3 38,

# BURMNHEIR,
nebula> CREATE SPACE IF NOT EXISTS test (vid_type=FIXED_STRING(30));
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nebula> USE test;

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)
nebula> INSERT EDGE el(pl)
nebula> INSERT EDGE el(pl)
nebula> INSERT EDGE el(pl)
nebula> INSERT EDGE el(pl)
nebula> INSERT EDGE el(pl)
nebula> INSERT EDGE el(pl)

VALUES
VALUES
VALUES
VALUES
VALUES
VALUES
VALUES

"1"->"2"@0
"1"->"2"e1
"1"->"2"@2
"1"->"2"@3
"1"->"2"@4
"1"->"2"@5
"1"->"2"@6

# 3@ rank B, B rank KF 2 BN

nebula> GO FROM "1" \
OVER el \

WHERE rank(edge) > 2 \
YIELD src(edge), dst(edge), rank(edge) AS Rank, properties(edge).pl | \
ORDER BY $-.Rank DESC;

Pooooocoooos Pooooocooooo Doooooo S S S +
| src(EDGE) | dst(EDGE) | Rank | properties(EDGE).pl |
R R oo - o e - +
| "1 | 2" | 6 | 16 |
| "1 | 2" |5 | 15 |
| " | 2" | 4 | 14 |
| "1 | 2" | 3 | 13 |
Do ooaD000000 o ooa0000000 Doooa0o o000 nO00aD00000600000

SEFF R

1E WHERE F-AJH{EFH STARTS WITH

STARTS WITH

ENDS WITH B CONTAINS I IAPCRL A RFERAREE RS, PERCN X 55 K/ NG,

1 (10);
1(11);
1(12);
1(13);
:(14);
:(15);
1 (16);

STARTS WITH X T ERINRRAR (T i T 4RV SR,

# EHRIL T FKH player R,

nebula> MATCH (v:player) \

WHERE v.name STARTS WITH "T" \
RETURN v.name, v.age;

Hocoooocococoooooon Pooooooo +
| v.name | v.age |
fommmccmmcommenmasa O +
| "Tracy McGrady" 39 |
| "Tony Parker" 36 |
| "Tim Duncan" 42 |
\ |

WISEFA/NE © (STARTS WITH "t") , 2R[EIZEEE ROMBURZEHRELUNE « TFkAEES

nebula> MATCH (v:player) \

WHERE v.name STARTS WITH "t" \
RETURN v.name, v.age;
Empty set (time spent 5080/6474 us)

ENDS WITH

ENDS WITH 23 MFARF ER 45 SRV 18 FFAR LR

nebula> MATCH (v:player) \

WHERE v.name ENDS WITH "r" \
RETURN v.name, v.age;

tecoooococosococono fococooo +
| v.name | v.age |
R el R +
| "Vince Carter" | 42 |
| "Tony Parker" | 36 |
| "Tiago Splitter" | 34 |
feccocoscmscasoeoes $omocoes +

CONTAINS

CONTAINS 34625 J B2 A5 VUL 1 AR 577

nebula> MATCH (v:player) \

WHERE v.name CONTAINS "Pa" \
RETURN v.name, v.age;

| "Paul George" | 28
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"Tony Parker" | 36

[ [

| "Paul Gasol" | 38 |

| "Chris Paul" | 33 |

Poooooosococonon Doooonos +
48 NoT £/

RETURN v.name, v.age;
fhecocooocococococooacoosooe thecosooo +
| v.name | v.age |
R e R e +
| "Rajon Rondo" | 33 |
| "Rudy Gay" | 32 |
| "Dejounte Murray" | 29 |
| "Chris Paul" | 33 |
| "Carmelo Anthony" | 34 |
fhecocooocococococooacoosooe thecosooo +

beR IS
CERSIRAPEIE

freccooocococan froccooocococococooaooosooe froccooscococococooacoosos +
| VertexID | properties(VERTEX).name | properties(VERTEX).age |
e e ] R ettt +
| "player106" | "Kyle Anderson" | 25 |
| "player135" | "Damian Lillard" | 28 |
| "player130" | "Joel Embiid" | 25 |
| "player131" | "Paul George" | 28 |
| "player123" | "Ricky Rubio" | 28 |
freccooocococan froccooocococococooaooosooe froccooscococococooacoosos +
48 NOT £/

I PATASS SAR/RGBRAT NoT —2 ], 5 AT HRITACSE T,

nebula> MATCH (v:player) \

WHERE NOT v.name ENDS WITH "R" \

FEH N SsREAF SR MER GE EES IR,

nebula> MATCH (v:player) \

WHERE v.age IN range(20,25) \

RETURN v.name, v.age;
R e e +
| v.name | v.age |
fhecocooocococococooacoosooe thecosooo +
| "Ben Simmons" | 22 |
| "Kristaps Porzingis" | 23 |
| "Luka Doncic" | 20 |
| "Kyle Anderson" | 25 |
| "Giannis Antetokounmpo" | 24 |
| "Joel Embiid" |25 |
Hocoooococococoooooooonoo0 Hocooooo +

nebula> LOOKUP ON player \

WHERE player.age IN [25,28]
YIELD properties(vertex).name, properties(vertex).age;

nebula> MATCH (v:player) \

WHERE v.age NOT IN range(20,25) \
RETURN v.name AS Name, v.age AS Age \

ORDER BY Age;

frocococococoacococacsono frocoo
| Name | Age
focoococooocosoooooooo Hocoo
| "Kyrie Irving" | 26
| "Cory Joseph" | 27
| "Damian Lillard" | 28
| "Paul George" | 28
| "Ricky Rubio" | 28
frocococococoacococacsono frocoo

4.7.7 WHERE

/5% #: December 7, 2021
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4.7.8 YIELD

4.7.8 YIELD
VIELD 5 X nGQL ZEH S5 R,
YIELD RILAS [ SFAJEliEA]

* VIELD FHJPT AR FEAE nGQL 1B, {41160,  FETCH 5% LOOKUP o
* VIELD I A)A] DITEMNT A sl 8 AR i,
openCypher %&1%

ASHREOGER TIE nGQL. X T openCypher 77 s UIMAIE A HIEER, TS UL RETURN

VIELD £ nGQL #1 openCypher HH RFEIIVEKEK :

* f£ openCypher H, VIELD I F1E CALL[...VIELD] ~HyrRfi s LIl s

©\ Note

nGQL R FF CALLL...VIELD] o
* £ nGQL H, VIELD F1 openCypher HY RETURN /8L,
O\ Note
TORBIF $$ . §- FRFIANS, FHEEES WG,
YIELD F4]

BE

YIELD [DISTINCT] <col> [AS <alias>] [

, <col> [AS <alias>] ...I;
B8 BLHA
DISTINCT REMILEER, BERKEGIEIRE,
col BRI FE, ANSORE AT B EN S, REISERPEFIAA col .
alias col 19544, fHFH KT As MEATIZME, 1 GRS R AP F 4 %514,
{EF YIELD ¥4

* G0 IEAJHdIF YIELD

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

S fhococa +
| Friend | Age |
Pocoococooooococooo Pocooo +
| "Tony Parker" | 36 |
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4.7.8 YIELD

| "Manu Ginobili" | 41 |
R R +

* FETCH IEA)H{E VIEWD :

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

dococooooocoso docoocooooococooocosooocoo0 +
| VertexID | properties(VERTEX).name |
e S R fococcccoococococososacsos +
| "player100" | "Tim Duncan" |
Pococooooocoso Pocoocooooococosocosooocooo +

* LOOKUP iBH] i VIELD :

nebula> LOOKUP ON player WHERE player.name == "Tony Parker" \

YIELD properties(vertex).name, properties(vertex).age;
Pococooooocooso focococsoococosococococooo focococoosoocososooocoooo +
| VertexID | properties(VERTEX).name | properties(VERTEX).age |
dhocommomoossos e dhoco=memco=soommomsosoas +
| "player101" | "Tony Parker" | 36 |
Pococooooocooso focococsoococosococococooo focococoosoocososooocoooo +

YIELD i)

BE

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

SR BLI
DISTINCT REmaR, e KEEIERE,
col BRI T B AIERRA BB, R EISERP IS col o
alias col 95, (I BT AS HEATIRE, WGBSR MIEE SR A IS4 1% %4
conditions TE WHERE T X B AT IES . TRIEIES ML WHERE

£ 8TAPER YIELD iEG

FES G, VIED IBAIRTDEEI, I8, BECZATEREERE, Rnkt.

# & playerl00 X3FMY player, FHitEMI1F9ER,
nebula> GO FROM "player100" OVER follow \
YIELD dst(edge) AS ID \
| FETCH PROP ON player $-.ID \
YIELD properties(vertex).age AS Age \
| VIELD AVG(S-.Age) as Avg_age, count(*)as Num_friends;

R +eoee-

| Avg_age | Num_friends |
T fhecocooscocooac +
| 38.5 2 |
Fommmm - e +

# L playerl0l *3FHY player, 5BE degree KF 90 89 players
nebula> $varl = GO FROM "player101" OVER follow \
YIELD properties(edge).degree AS Degree, dst(edge) as ID; \
YIELD $varl.ID AS ID WHERE $varl.Degree > 90;

| "player100" |
| "player125" |

IRIZ{ER YIELD &
YIELD A] DU ZEAT IR MIZE R,

nebula> YIELD rand32(1, 6);

Dooo0000000000 +
| rand32(1,6) |
S +
|3 \
Hooo0000000000 +
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4.7.8 YIELD

nebula> YIELD "Hel" + "\tlo" AS stringl, ", World!" AS string2;

R T o - +
| stringl | string2 |
freocooooooooos froococososooo +
| "Hel  lo" | ", World!" |
R Fommm e - +

foccococococococsoos +
| (hash("Tim")%100) |
thecoooocososococonoo +
| 42 [
f#occococococococsoos +

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

ELSE -1\
END \
AS result;
Hocoocooo +
| result |
eoossoss +
|1 |
Hocoocooo +

G HEH: November 24, 2021
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4.7.9 WITH

WITH TR DISRBO LB S MR IEER, FRRAEHEE RO A S &G

openCypher %&1%

A E(GEFAT openCypher /53

O\ Note

4.7.9 WITH

TEBZE nGQL w1, A5 wrth REUWELETY, HEMNMIIEST AR, RNZETE openCypher P EER, WAZIERA nGQL HEA wIth ¥

o

R E BEi9

FER wITh FAIAT DR &R, RSB ion S —SaE A,

i1

1. et — TR,

2. 33T nodes() FRECFFIR 2 EIVFTA i HHIE]— o1

3. FFIRIF AT,
4. REERERAER,

nebula> MATCH p=(v:player{name:"

WITH nodes(p) AS n \

UNWIND n AS nl \
RETURN DISTINCT nl;

("player100" :player{age:
("player101" :player{age:

("team204" :team{name: "Spurs"

\

\

\

| ("player102" :player{age:
| ("player125" :player{age:
| ("player104" :player{age:
| ("player144" :player{age:
| ("player105" :player{age:
| ("player113" :player{age:
| ("player107" :player{age:
| ("player109" :player{age:
| ("player108" :player{age:

ol 2

42,
36,

33,
41,
32,
47,
31,

1. PEAC AL ID 9 player100 MY 5o

2. 33T abels() BRELIFRAVFTE Tag MIHEI— I,

3. RIS AT,
4. 5R[EIZER,

nebula> MATCH (v) \

Tim Duncan"})--() \

name:
name:

i)

name:
name:
name:
name:
name:
name:
name:
name:
name:

WHERE id(v)=="player100" \
WITH Llabels(v) AS tags_unf \
UNWIND tags_unf AS tags_f \

RETURN tags_f;

freccooscoca +
| tags_f |
Hocoooocooo +
| "player” |
freccooscoca +

"Tim Duncan"})
"Tony Parker"})

"LaMarcus Aldridge"})
"Manu Ginobili"})
"Marco Belinelli"})
"Shaquille 0'Neal"})
"Danny Green"})
"Dejounte Murray"})
"Aron Baynes"})
"Tiago Splitter"})
"Boris Diaw"})
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4.7.9 WITH

HERAES
WITH RILUESR S 2R E i IR E o

nebula> MATCH (v:player)-->(v2:player) \
WITH DISTINCT v2 AS v2, v2.age AS Age \
ORDER BY Age \
WHERE Age<25 \
RETURN v2.name AS Name, Age;
feooooocososoconooooooo docooo +

| "Luka Doncic" | 20 |
| "Ben Simmons" | 22 |
| "Kristaps Porzingis" | 23 |
$oommmosocsmmenmasamoms oo +

collect() ZETbIEHIH
T collect() BREUIHHI LS RELATNFIZR 21, PTLUHEF with TR RIBR G AR,

nebula> MATCH (v:player) \
WITH v.name AS Name \
ORDER BY Name DESC \

LINIT 3 \

RETURN collect(Name);
fhoccooocococococoooccoooscococococooocooooooooan +
| collect(Name) |
e e +
| ["Yao Ming", "Vince Carter", "Tracy McGrady"] |
fhoccooocococococoooccoooscococococooocooooooooan +

#4 RETURN B4R

FEWITH FRHIERI%, I RETURN TR HZS R,

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

Hoooooo +
[r |
fooomoo +
| true |
Hoooooo +

R +
| result |
frecocococa +
| true |
R +

IR HEH: November 24, 2021
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4.8 [ZEiiEsa)

4.8 EZEEIED

4.8.1 CREATE SPACE

EZ2h)/2 Nebula Graph H7IHEREVEIEIRES, 5 MySQL H1¥ database BE&ZELL,  CREATE SPACE TEAJ AT LIGIEE— NITIIEIZEH], SE& wiEEia R
Z2[H#Y Schema,

=St

A God F I Rl LAKAT CREATE SPACE B4, TEIEIHS WA KL,

B
UREZEIE

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

)
[ON <group_name>]
[COMMENT = '<comment>'];

by il

IF NOT EXISTS KD QR B 2L R R S AAAE, HAREER, ¥ R0BEZ2E, (U220, TN EwEE,

<graph_space_name> £ Nebula Graph Sl ME—Fril—PNEZER, B2ERAFHARNERSCFER, BFSRTRILRAR, RoKRE5/)h, B
A SRR

partition_num fRE B2 R, BUGRE N 5 MERYET AR, FIAERTE 3 M, BU0LE 15 Mo k. BIAMER
100,

replica_factor RN A EIARE, BEAIRERIREN 3, EMHASETIREN 1, A THREETZEERR, BIARELM

AR, BIMER 1,

vid_type AESHRL, TEE S ID REIEET, BT {E A FIXED_STRING(<N=) A1 INT64 , INT Z5[FF INT64 ., FIXED_STRING(<N>) FZ/RAXIEE
B rv e, mAKKER N, BHEEESIRE ; e ZRBERIEUN R,

ON <group_name> T ERZERFTEN Group, HIEEZ W Group&Zone,
COMMENT B 2R iR, KN 256 T, BRIALHR,
Q‘- Caution

AR RIABORE R 1, FF I EEMEA BALANCE @iy Nebula Graph BY7##IR S T th B4,

Q‘- Caution

VID 2895 51 5 K fR A

1. 7£ Nebula Graph 1.x #, VID fyZ$BU HAEN INTes , ZFFFRIE ; £ Nebula Graph 2.x Hi, VID [2$BIS2F5 INTe4 F1 FIXED_STRING(<N>) o IETE
R Z2 A5 VID 2880 ] INSERT 1B AW AR B — 8, &N RES VID Z8BRPLRL wrong vertex id type: 1001,

2. VID | KKEMXT NN, FAMEREKE ; B K E RS The VID nust be a 64-bit integer or a string fitting space vertex id length Limit. o
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4.8.1 CREATE SPACE
2.5.0 ZHiMY 2. X BRASH,  vid_type TRLIESEL, BRINH FIXED_STRING(S) o

Q  Note

graph_space_name , partition_num, replica_factor, vid_type, comment i% & 5HEEIENAL, FRIE DROP SPACE, FFEEHT CREATE SPACE .

SePEEZE

CREATE SPACE <new_graph_space_name> AS <old_graph_space_name>;

2R VLW

<new_graph_space_name> EARE 2R 4R, ZEZERLAACNE, B2 AR KNI TR/, sk TRIZAR, Ko RE/D, HARA#
P BT AR 7o QRIS 2 5EB <old_graph_space_name> B2 [F]fY Schema, @HEEZERIARG S (5 HE. BlIE
HEE%) , LI Tag. Edge type FlIEAEZR5],

<old_graph_space_name> JRAARIE 22 R R, 1B 22 R EAE

il
# {UIEE VID %E, HhkmERRIAE.
nebula> CREATE SPACE IF NOT EXISTS my_space_1 (vid_type=FIXED_STRING(30));

# IBEDFEE. BIAKEN VID %E,
nebula> CREATE SPACE IF NOT EXISTS my_space_2 (partition_num=15, replica_factor=1, vid_type=FIXED_STRING(30));

# EEDRKE. BIAKEN VID B, FHiRmiR.
nebula> CREATE SPACE IF NOT EXISTS my_space_3 (partition_num=15, replica_factor=1, vid_type=FIXED_STRING(30)) comment=":l1iXElZe[a]" ;

# RFEEZE,
nebula> CREATE SPACE IF NOT EXISTS my_space_4 as my_space_3;
nebula> SHOW CREATE SPACE my_space_4;

| "my_space_4" | "CREATE SPACE ‘my_space_4' (partition_num = 15, replica_factor = 1, charset = utf8, collate = utf8_bin, vid_type = FIXED_STRING(30)) ON default
comment = 'MRXEZEE'" |

ERZRiETi

&‘- Caution

LS N QY B ZE A RTRE R A, RN ANEZ S8 KB, IR EAR R, JEOUREREINAIETT, 1H5R 2 NOBKEI (20 B) . ARH
FHELOLBEIAIRR, BN ATA AL E S B S B heartbeat _interval_secs » {ESTMERVODBEERH (<5 ) AIHER S B MR G AR AL 8 15 X i A1k

BESHRSHER
FERBUEEREH, T RAINEARRE, 2F R irTREAIT . AP AT LA TAD T S o Ao fafei

nebula> SHOW HOSTS;

| "storaged0" | 9779 | "ONLINE"
| "storagedl" | 9779 | "ONLINE"
| "storaged2" | 9779 | "ONLINE"

"basketballplayer:3, test:5"
"basketballplayer:4, test:5"
"basketballplayer:3"

"basketballplayer:10, test:10" |
"basketballplayer:10, test:10" |
"basketballplayer:10, test:10" |
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4.8.1 CREATE SPACE

| "Total" | 20 | "basketballplayer:10, test:10" | "basketballplayer:30, test:30" |
feococoossooos fHeocooo $oocsoososos feocooooosacsos foococococooooooooscosasooooosooos freococooosoosoocasooooooooscososs +

AERFESIHAE, WPTATT a4

nebula> BALANCE LEADER;
nebula> SHOW HOSTS;

foccocooccocas Hooomos $ococcoocos feococooscoocos $ococooscoscoscasocooocoscoseacos feccocoscoscosscsoocoocoacasocoss +
| Host | Port | Status | Leader count | Leader distribution | Partition distribution |
Hocoooococoooo Hoooooo Pocoooocoooo Hocoococooocooo oooo0o0Do0o000000000000000000000 D0 Oo000000000000000000C000000000 +
| "storaged0" | 9779 | "ONLINE" | 7 | "basketballplayer:3, test:4" | "basketballplayer:10, test:10" |
| "storagedl" | 9779 | "ONLINE" | 7 | "basketballplayer:4, test:3" | "basketballplayer:10, test:10" |
| "storaged2" | 9779 | "ONLINE" | 6 | "basketballplayer:3, test:3" | "basketballplayer:10, test:10" |
| "Total" | | | 20 | "basketballplayer:10, test:10" | "basketballplayer:30, test:30" |
fheccooocococos fheccoos Pocooacsoso fheccococococooa fococcosoocococococacacoosoocooos S S +

BJ5%#H: December 23, 2021

- 220/709 - 2021 Vesoft Inc.



4.8.2 USE

4.8.2 USE

USE VAT T DURAE —IMEIZEMR],  BRYMGENY —MEZER], RO RS R TAEZ2 0,

ARSI
T USE IBAIREEZERIN, FHE LRI RO AR EZEAERIR, TSR,

BE

USE <graph_space_name>;

il

# BIERAIZEE,
nebula> CREATE SPACE IF NOT EXISTS spacel (vid_type=FIXED_STRING(30));
nebula> CREATE SPACE IF NOT EXISTS space2 (vid_type=FIXED_STRING(30));

# $EEEZE spacel {ERTIEZE,
nebula> USE spacel;

# UNRBIEIZEE space2. ¥3 space2 BY, FTiEM spacel REUEMEIE, HMFRMSMILE spacel TX.
nebula> USE space2;

&‘* Caution

NRETE —SRIE AP R IR P I 22 ]

5. Fabric Cypher [, Nebula Graph fJEZ¢ %2 [RU25E ERRE R, F—DERZEREN TEZER G, B LRV EAMZE R, R 22 AR
ME—75 ER R usE TEAIYIHL, M7E Fabric Cypher FAIDATE—Z&IBA A (USE + CALLIETR) FEFIPINEIZEM,

IR HEH: November 24, 2021
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4.8.3 SHOW SPACES

4.8.3 SHOW SPACES
SHOW SPACES EAJ A LIFIIHY Nebula Graph /= IIFTA &2,
EE

SHOW SPACES;

il

nebula> SHOW SPACES;

froccocococacocooossos +
| Name |
focoococooocooooooooo +
| "cha" |
| "basketballplayer" |
feococooosoosoocassos +

BIRE 22 HES U CREATE SPACE,

G HEH: November 24, 2021
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4.8.4 DESCRIBE SPACE

4.8.4 DESCRIBE SPACE

DESCRIBE SPACE 1E A A A G E 24 RV E B

YRATLAFH DESC B DESCRIBE MY4EE.,

DESC[RIBE] SPACE <graph_space_name>;

il
nebula> DESCRIBE SPACE basketballplayer;
feccodimozcoccoscacocooocos feccocoscmocasoces $oooccocoocoocas foooococes Hocoscoscoses $ococooscoccosecocos feccocooscocas feococosocos e +
| ID | Name | Partition Number | Replica Factor | Charset | Collate | vid Type | Atomic Edge | Group | Comment |
D500080 6600000000000000005 Hooooconooooo000000 focooon0000000000 Noooooooos Doosononooa00 focoooo00000000000000 Dooooo00000000 Dooooo000000 Hoooooooos +
|1 "basketballplayer" | 10 |1 | "utf8" | "utf8_bin" | "FIXED_STRING(32)" | false | "default" | |
feccodimozcoccoscacocooomos feccocoscmocasocmos $ooocccocoscoocas foooococes Hocoscoscoses $ococooscoccosescocos . feococosocos foooococas +

RJEEH: July 14, 2021
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4.8.5 DROP SPACE

4.8.5 DROP SPACE

DROP SPACE HEH1] ] LA R [ 22 IR FIT A A A

i St

A God ey P A LIAAT DRoP SPACE 1BAT, TEIEIES WA H56IIE,
B/E
DROP SPACE [IF EXISTS] <graph_space_name>;

TF EXTSTS K EE T AT DUSTIRFIERAV I 22 RR S 71, ATRER, MR 22,

DROP SPACE 1B R N7 ZIMMARRE AL b X6 N B2 E0 T H SRR, 1B USE TEAURE HA TR ZE], SRS T SUBMIT JOB COMPACT o

T REFLHAA T IR 12 22 F 5 0

G EH: November 24, 2021
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4.9 Tag iEA]

4.9.1 CREATE TAG

CREATE TAG 1A A DUEHHEE B PO —1 Tag,

OpenCypher ¥&1%
nGQL H1Y Tag #l openCypher H1y Label L, HXHATARR], FHlATElIVAIE X

* openCypher H1J Label T2 1E REATE 1B H G- — O,
* nGQL iy Tag FHREALF REATE TAG IEAAENZ B, Tag HEE MySQL HIY,

ARSI

AT CREATE TAG 1A )RR L ATE SRI I P IE TR E 2RIV ANE Tag BUR, SR,

BE
QI Tag A, FTEIeH USE IBAHEE TIEZEH,

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>'];

4.9 Tag i84)

SR i
IF NOT EXISTS R ER Tag BEFE, RANFEN, FREIE Tag, (Uil Tag A, FSRENEAKEME,
<tag_name> B E RN Tag BAVEME—F), Tag AMIREEEREESR. Tag HFHANESRCTR, BT TRIZAR, XoK

<prop_name>
<data_type>
NULL \| NOT NULL

DEFAULT

COMMENT

TTL_DURATION

TTL_COL

il

B, BASAIRE K 3 T R

BYERFR. A Tag PAYEIERFRLAE—, BIERI@4 NS Tag M,
JRVERIBARIER, HASRRUE, 7R, AT H U BTSN L

FRE B PEE R TS S NLL o BRIMEDY NULL o

fREE MR BONME, BOMERTLUR — P> F{H8L Nebula Graph SZI9#GAR, ARG A SIN A TESL D EIEME, N
o BRI E,

XA E PSR Tag #9fliR, A 256 7745, BIALHL,

fEE B AN, SN RIS, B ERIN MBCEEZ AN T 7T e, B, BOMEN o,
FRE MK,

fEE BB SN R, JEIENEERILL AU int 8 tinestanp . — 1 Tag RAEHGE — M FEERIy TTLCOL, B2 TTL
WIERIEZ I TTL,

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

# QRRBRMER Tago

nebula> CREATE TAG IF NOT EXISTS no_property();

# QRBIEINERN Tago

nebula> CREATE TAG IF NOT EXISTS player_with_default(name string, age int DEFAULT 20);
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4.9.1 CREATE TAG

# JFEE create_time i&E TTL A 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";

23 Tag B
SIRERHTOIEN Tag FIRERAIN, KONAIERE S SLBUN, NHOEIRRYD, REHARERIMIEETT, 1% 2 DOBUAS 20 /) o

ANRFLZELCOBUAIRR, EAFTARLE S HEZBEL heartbeat_interval_secs o

FJ5%#H: December 23, 2021
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4.9.2 DROP TAG

4.9.2 DROP TAG
DROP TAG 1 AT US4l L2 1 LFEE Tags
AT A A Tag,
© WEREASIUE— Tag, MIERLD Tag 5, FPBAEEWREA, TR Compaction MR 2MERIZA, H5 LISATHATHE,
« WEREANSEEA Tag, MERES—/ Tag, (3ARIBIARSS, HREEVFCMIR Tag A XHHTE R,

MER Tag #AEUMBR Schema %, AL RRSCHFEHSEASIZIMER, MZ7E F—2X Compaction #HAERHER,

ARSI
* RSN P AU RAR Y BEPAT DROP TAG 15, IS WL NE A AU,

* WfifR Tag NEETANZRT], EN 0ROP TAG HF AR MZEEA 15 [ERROR (-8)]: Conflict! o MHFRERSIEZL drop index,

EE
DROP TAG [IF EXISTS] <tag_name>;
o IF EXISTS : ARMIFFANERIY Tag 2 ETFAE, WATEER, F2MER Tag,

* tag name : fREEMIBRAY Tag &F5. —XKAREMIER—1 Tag.

=l

nebula> CREATE TAG IF NOT EXISTS test(pl string, p2 int);
nebula> DROP TAG test;

RJE%#H: November 24, 2021
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4.9.3 ALTER TAG

4.9.3 ALTERTAG

ALTER TAG AT LUEEK Tag WVZkHe, BlaisaieErt, (Eodidmaet, malbUyEitikiE, B TTL (Time-To-Live) .

ARSI
* BRIV P AU RBR Y BEUAT ALTER TAG 1541, TFIHIEZ WNE M G AU,

o TREHERIIBIEAR T AR, S ALTER TAG IR IMNZSHE1R [ERROR (-8)]: Conflict! » MHERERF[IEZ UL drop index,

BE

ALTER TAG <tag_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

* tagname : fEEEMELIN Tag £ff, —RHBEER—" Tag. EWIREELNN Tag 1451 LIFZERPEE, SRR,

o AJLUFE— ALTER TAG IEAJF{HiHIZ > ADD . DROP A1 CHANGE f1), FHIZEIHIGES () .

il

nebula> CREATE TAG IF NOT EXISTS t1 (pl string, p2 int);
nebula> ALTER TAG t1 ADD (p3 int, p4 string);

nebula> ALTER TAG t1 TTL_DURATION = 2, TTL_COL = "p2";
nebula> ALTER TAG t1 COMMENT = 'testl';

&2 Tag iHEA
SRHEANNESNT Tag FIRERKIN, EINBSUR S SKIMI, NHREIRFD, EERERIRIETT, HER 2 MOBUAS Q0 #)

AR ZELCOBUAIRR, TEAFTERLE S HESESE heartbeat_interval_secs o

5 ##1: December 23, 2021
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4.9.4 SHOW TAGS

4.9.4 SHOW TAGS
SHOW TAGS TE 1) T M ATEI 22 NIYATH Tag HF5.
PHAT SHow TAGS TEAT R TR ZLATAMIANIR, (ER IR [m125 5 p sk Sy AR E

BE
SHOW TAGS;
il
nebula> SHOW TAGS;
focccoocoss +
| Name |
focoooocooo +
| "player" |
| "team" |
Hocoooocooo +

G HEH: November 25, 2021

-229/709 - 2021 Vesoft Inc.



4.9.5 DESCRIBE TAG

4.9.5 DESCRIBE TAG

DESCRIBE TAG E/~EE Tag RYIFANER, BIANTEAIR, BdRRmIE,

HiIRSF
BRI PR X AR RESALAT DESCRIBE TAG 1EAT, 1¥IFIEZ UL Ay G AR,

EE
DESC[RIBE] TAG <tag_name>;

DESCRIBE FJ A4 54 DESC .

Rl

nebula> DESCRIBE TAG player;

Hocoocooo Pocoooooooo Hocooooo Hocoococoo Hocoococoo +
| Field | Type | Null | Default | Comment |
e e fpommmeos $oomommcas oocommcas +
| "name" | “string" | "VES" | | |

age" | "int64" | "VES" | |

fhecocococa fococacsooo fhoccsooe fhecocococoo fhococococoo +

5% #H: November 24, 2021
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4.9.6 DELETE TAG

4.9.6 DELETE TAG
DELETE TAG M1 M LAHIBRTEE s _ERITEAE Tag.
AL — e Tag,
s WIREANRAE D Tag, MERIXNH LR Tag J5, HAFBSEERHRIX A, TR Compaction #FN MR, 1ER_EXBATATFE

s MIREANREZA Tag, MERHH— Tag, HARILIEREN A, EREEEVIMGEN R ECHER Tag AE XHIFTAEIE.

ARSI
BRI TR R A RR S REFALLT DELETE TAG 1H4), EIFIES WNES AR,

DELETE TAG <tag_name_Llist> FROM <VID>;
* tag name_list : $57E Tag #%fF. 21 Tag FHGES () 2k, WAILUH * £RFTE Tag.

e vID : FEEZEMBR Tag I ID,

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";

0 S +
| vertices_ |
P COoOoCoo000000000000000000050000000000000000000000000000500 +
| ("test" :test2{p3: "456", p4: 2} :testl{pl: "123", p2: 1}) |
0 S +

nebula> DELETE TAG testl FROM "test";
nebula> FETCH PROP ON * "test";

0y S S S +
| vertices_ |
fhecoooocosonocooonooooooooooooosoooD +
| ("test" :test2{p3: "456", p4: 2}) |
0y S S S +

nebula> DELETE TAG * FROM "test";
nebula> FETCH PROP ON * "test";

* {f openCypher W, F[LLf# ] REMOVE v:LABEL 1A RESBRIZA v 1Y LABEL o
* HENEE, EARFEIEE, £ nGQL H i DELETE TAG .

G H: November 24, 2021

- 231/709 - 2021 Vesoft Inc.



4.9.7 HNHIHPRERES

4.9.7 @A MIPRARES
£ openCypher H, HHIFRE (SET label ) FIFEERIRZ: (REMOVE Label ) FYTIRE, RILUHFIMEA EERICHT R,
£ Nebula Graph #, BILUEN Tag ZEMHSEAERIIRIE, OIE Tag J1% Tag MAZIEAM AL, SEATLURYE Tag #FFRHETR A, T LOE
DELETE TAG fMHIBRHF:LE s LA FFENN Tag,

Q‘- Caution

HIRN EEEH S~ Tag, SRS ERIE— Tag i, &SEGIHEMIER.

Tl

BIANE basketballplayer BdEtEd, HoHEERZEN HRIN-GRZERBAEAR, FILUNIKAR Tag shareholder GRS |, FifHEE R, AIRAHREAR, AT
JEt DELETE TAG TEAIMMBRAHRGSE) MR Tag,

// QIR Tag FMF5|
nebula> CREATE TAG IF NOT EXISTS shareholder();
nebula> CREATE TAG INDEX IF NOT EXISTS shareholder_tag on shareholder();

[/ RS Tag
nebula> INSERT VERTEX shareholder() VALUES "player100":();
nebula> INSERT VERTEX shareholder() VALUES "player101":();

/| REE R RA

nebula> MATCH (v:shareholder) RETURN v;
froccooocococooooooooSoococoCoCoooooSSoSooCocoCOCoooooCSoSoScocosasaooo +
| v \
BT e T P +

| ("player100" :player{age: 42, name: "Tim Duncan"} :shareholder{}) |
| ("player101" :player{age: 36, name: "Tony Parker"} :shareholder{}) |

| "player100" |
| "player101" |

//30R player100 FERRF
nebula> DELETE TAG shareholder FROM "player100";
nebula> LOOKUP ON shareholder;

O\ Note

AN SR AR 2 o o B ZR 51, 15 ) REBUILD TAG INDEX <index_name_list>; B AJEEEZR S|,

RJGHEH: November 24, 2021
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4.10 Edge type 1&f]

4.10 Edge type i&4]

4.10.1 CREATE EDGE

CREATE EDGE &) I LURI R E A A — Edge type,

OpenCypher ¥&1%
nGQL #1y Edge type #il openCypher FH 5 RIFUBLL, EXEFTAR, FIATENTaIHEA=,

* openCypher F X RIBITFELE REATE 1B A 5 — Al
* nGQL Hiy Edge type FFE{LH CREATE EDGE IEAHHI A, Edge type HEE MySQL HIYE,

ARSI

AT CREATE EDGE 1AA) R S Y A E SRV P AR/ E 22 RIVAIE Edge type IR, SIS,

BE
O Edge type #fl, FZJH UsE IEAHEE TAEZEH,

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>'];

SR B

IF NOT EXISTS ARG Edge type 2 EFE, HARFER, TR0 Edge type. (UG Edge type WA, A IIE S
£

<edge_type_name> BAEZERIAR Edge type £4U2ME—Y, Edge type ZWMIZE G EiLEL, Edge type B K/NFE TR, BT

BT RIZRARR, X KRE/, HARMER X8 TR E 7,

<prop_name> JEYER R, B Edge type HHVEMEAFRAIME—, JEIERI @ AN S Edge type MHI[AL

<data_type> JEMERIBRZR, BRSCRIEUE. AR, TR H IS L

NULL \| NOT NULL TEE R R T SR Ll . BRIMEDH NULL o

DEFAULT T2 B MR BRINME, BRIMERTLUR — 055 Nebula Graph SZRHVZRIAR, ANSHE AL S H 48 E 5 B MR E,
) 55 P R TA L

COMMENT XA B Edge type #VfiliiR, KN 256 75, BRUIAERR,

TTL_DURATION fRE B MEAFIEIN ), SN BRI RS, R ERIN B EZ AN N T 45T e, B, BOME o,
FRE MK,

TTL_COL HEE O E A TGN AR . 8 MR SRR int 303 tinestamp . — 1 Edge type HUAEHRE — T TTLCOL .

H% TTLIERIEZ W TTL,

il

nebula> CREATE EDGE IF NOT EXISTS follow(degree int);

# QIEERERMN Edge typeo
nebula> CREATE EDGE IF NOT EXISTS no_property();

# BIZTEBIAER Edge types
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4.10.1 CREATE EDGE

nebula> CREATE EDGE IF NOT EXISTS follow_with_default(degree int DEFAULT 20);

# XFER p2 i€ TTL A 100 #,
nebula> CREATE EDGE IF NOT EXISTS el(pl string, p2 int, p3 timestamp) \
TTL_DURATION = 100, TTL_COL = "p2";

JE%#H: November 24, 2021
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4.10.2 DROP EDGE

4.10.2 DROP EDGE
DROP EDGE T A1) T LUHIER 4 TAEZERINAYIEE Edge type.
—MNAHEEE— Edge type, MERX Edge type J&, FFPELICEVIMEZNE, Tk Compaction #ER 2 MilER1ZA,

MiER Edge type BIE{UMER Schema i, WL LA HSRAZRIZIMER, 1M27E T —X Compaction #R{ERMIFR,

AR
o BRI ORI N AR HEBHLAT DROP EDGE 1B, THIBIES MIE M (AR,

* Witk Edge type NELEEMERS |, 50 DROP EDGE N 2 MiZ5E1R [ERROR (-8)]: Conflict! o MHERZRS 1S UL drop index,

BE
DROP EDGE [IF EXISTS] <edge_type_name>
° IF EXISTS : KRNREINERAY Edge type BETEE, HAETHER, F2MER Edge type.

* edge_type_name : FEEEIMIFRAY Edge type %, —XHEEMER— Edge type.

il

nebula> CREATE EDGE IF NOT EXISTS el(pl string, p2 int);
nebula> DROP EDGE el;

RJ5%#H: November 24, 2021
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4.10.3 ALTER EDGE

4.10.3 ALTER EDGE

ALTER EDGE )T LUEEX Edge type HISSH, BlAMEMETE, (ESdaze, MnlLUyEMERE, B TTL (Time-To-Live)

ARSI
* BRSNS AR Y REPIAT ALTER EDGE T84T, THIFIHZ UL E M € AU,

* WREHES BT EZRE], S ALTER EDGE P XHRIMZEHEIR [ERROR (-8)]: Conflict! . MHBRZRG [IEZS ML drop index,

BE

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

alter_definition:

| ADD (prop_name data_type)
| DROP  (prop_name)

| CHANGE (prop_name data_type)

ttl_definition:
TTL_DURATION = ttl_duration, TTL_COL = prop_name

* edge_type_name : FEEEMENNY Edge type #FF, —XHBEEL—1 Edge type, IEHREELT Edge type 1E 471 LIEZERIFFTEIE, &NISR
5,

o AJLAfE— ALTER EDGE JEAJH# A2 ADD . DROP AT CHANGE Ff1), FRIZEAIGES () 9.

Tl

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';

{£2 Edge type i5F8
A EANNEL Edge type FIRERRIN, RNESURFE LN, AEABUERS, EEUREREFRET, %R 2 MOBVE 20 F) .

AR FEESCOBRRIRG, NPT RLE CIHESSEL heartbeat _interval _secs o

G HEH: December 23, 2021
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4.10.4 SHOW EDGES
SHOW EDGES 1541 B/ M E 24N Edge type 5.
TAAT SHoW EDGES TEAUANTRETAIRNER, (EEIR AL 5 B SR A PSR DVE,

BE
SHOW EDGES;

il
nebula> SHOW EDGES;
focccoocoss +
| Name |
focoooocooo +
| "follow" |
| "serve" |
Hocoooocooo +

4.10.4 SHOW EDGES

G HEH: November 24, 2021
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4.10.5 DESCRIBE EDGE

4.10.5 DESCRIBE EDGE

DESCRIBE EDGE B/~1EE Edge type WIFANERE, BIAIFEAF. BRI,

HiIRSF
BEI PR X AR 2 REFALY T DESCRIBE EDGE 1A, 1EIIEZ LN E A AR,

BE
DESC[RIBE] EDGE <edge_type_name>

DESCRIBE FJ A4 54 DESC .

Rl
nebula> DESCRIBE EDGE follow;
Hocoooscooo Pocooooooo Pooooooo Pocooooooo Pocooooooo +
| Field | Type | Null | Default | Comment |
e ocomomoms O docomomoms ocomommms +
| "degree" | "int64" | "YES" | | |
Hocoooscooo Pocooooooo Pooooooo Pocooooooo Pocooooooo +

G HEH: November 24, 2021
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4.11 /iBf

4.11 FiEf)

4.11.1 INSERT VERTEX

INSERT VERTEX 1B A[LI7E Nebula Graph S E RIZE AP A — N .

HURSRIF

PHAT INSERT VERTEX TEA 75 B IR SRV FH P HE 2 B Z2 AR AR, IR R e,

BE

INSERT VERTEX [IF NOT EXISTS] <tag_name> (<prop_name_list>) [, <tag_name> (<prop_name_Llist>), ...]
{VALUES | VALUE} VID: (<prop_value_list>[, <prop_value_List>])

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

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

© IF NOT EXISTS : FHFT R LA IF NOT EXISTS KEEFAGIFHE AN VID BEMFE, RANTER, FRMA, WRESFE, A rEd.

©\ Note

* IF NOT EXISTS A& VID + Tag WMEZEAHRE], Ak JE M1E,
* IF NOT EXISTS JGiH—XEHEE G, KULx k& TR0,

* tag name : SR Tag (28R . Tag DRI, 1HETES I CREATE TAG,

* prop_name_List : FRERBINBIELFFIE,

° vid : /2 ID, £ Nebula Graph 2.0 FCRFFRFERAIEERY, TEACQIREZRINIEE, FEIEZS0 CREATE SPACE,

* prop_value_List : AffE prop_name_List S RIEE, AIFEBIEMR Tag PIVEHESAIAILE, 2REHE, MSSEESEIEME, 7 Tag R RIEE

WEE g NOT NULL , ER[EIEIR, IEIEIES I CREATE TAG,

&‘* Caution

INSERT VERTEX 55- openCypher H CREATE YIE R A

* INSERT VERTEX IGE HE AT NoSQL(key-value) 53\ INSERT 1B, (¥ SQL HY UPSERT ( UPDATE OT INSERT ).
o HHIF vID A1 TAG FUIE WL T, ANSEIRAEFH IF NOT EXISTS , #iE AREHR AE Z IR, NEENEHE A
* HHIA vip [EARE TAe IVIE I T, R TAG M NMIICRASHEE R, FHEESHE A

SELUT R,

il

# BATTEEMEN R,
nebula> CREATE TAG IF NOT EXISTS t1();
nebula> INSERT VERTEX t1() VALUE "10":();

nebula> CREATE TAG IF NOT EXISTS t2 (name string, age int);
nebula> INSERT VERTEX t2 (name, age) VALUES "11":("nl", 12);

# RUBRNM, EA"al3" 2 int HEL,
nebula> INSERT VERTEX t2 (name, age) VALUES "12":("n1", "al3");
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4.11.1 INSERT VERTEX

# —RIEA 2 Do
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);

# —XEBAFE Tag WEMIIE— =

nebula> INSERT VERTEX t3 (pl), t4(p2) VALUES "21": (321, "hello");

— AT RAE A B IEE,  DUsn— i,

# ZRBARBIEAE.

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";

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);

# BAKWM, RAEME pl FEER NULL.
nebula> INSERT VERTEX t5(pl, p2, p3) VALUES "002":(NULL, 4, 5);
[ERROR (-1005)]: Storage Error: The not null field cannot be null.

# B p3 AZIME NULL.
nebula> INSERT VERTEX t5(pl, p2) VALUES "003":("cd", 5);
nebula> FETCH PROP ON t5 "003";

B e ) +
| vertices_ |
S +
| ("003" :t5{pl: "cd", p2: 5, p3: __NULL__}) |
B e ) +

# B pl RAKER 5, RILSWEE,
nebula> INSERT VERTEX t5(pl, p2) VALUES "004":("shalalalala", 4);
nebula> FETCH PROP on t5 "004";

505000 500E000000500000000000006000000a000000000 +
| vertices_ |
fescoccsmcmcscacosassoncseasssnsassacasassamsss +
| ("004" :t5{pl: "shala", p2: 4, p3: __NULL__}) |
505000 500E000000500000000000006000000a000000000 +

fiF TF NOT EXTSTS $fi A EMFAERY SR, R Tk,

# BAR Lo
nebula> INSERT VERTEX t2 (name, age) VALUES "1":("n2", 13);

# A IF NOT EXISTS &= 1, RAR 1 BFE, FR#TER.

nebula> INSERT VERTEX IF NOT EXISTS t2 (name, age) VALUES "1":("n3", 14);
nebula> FETCH PROP ON t2 "1"

L +
| vertices_ |
fHocoooococomoooonoooo0ocotooos000 +
| ("1" :t2{age: 13, name: "n2"}) |
L +

5% #H: November 24, 2021
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4.11.2 DELETE VERTEX

4.11.2 DELETE VERTEX
DELETE VERTEX IBARTUMIBR AL, DAR s IR AR A,

DELETE VERTEX HEA—KATLUMBR— P, HA RIS S EER—RER, HEIESWEER,

O\ Note

* DELETE VERTEX /2 [EL 42 bk s T 56 BR324,

* DELETE TAG /ZMHBRTEE /A LR E Tag, Y4m ERA—A Tag I, 4T DELETE TAe RMERA, (HERZMER KB,

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

Gl
nebula> DELETE VERTEX "teaml";

# BEEER, HRFERENR.
nebula> GO FROM "player100" OVER serve WHERE serve.start_year == "2021" YIELD dst(edge) AS id | DELETE VERTEX $-.id;

PRS2 S MIpReRR

Nebula Graph JetREFHHIER BARIFTELRE (HEZRIAGD) |, REMERE AR

&" Caution

o TEFFE T MR, AR AERBIEER, B HIER O MBRIVIE N, Sl SBEEL,
o BB T R REIN TS, ik S MR TE A AT BRI, AT LLYE % nebula-graphd. conf RIS EX --storage_client_timeout_ms 4B I s [

IRJG##T: December 7, 2021
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4.11.3 UPDATE VERTEX

UPDATE VERTEX IBAJ AT LUEUA | Tag HIE M.

Nebula Graph 3#f CAS (compare and set) #(E,

O\ Note

—XAREEE 1 Tag.

BE

UPDATE VERTEX ON <tag_name> <vid>
SET <update_prop>

[WHEN <condition>]

[YIELD <output>]

SH R
ON <tag_name> P
<vid> =
SET <update_prop> <3
WHEN <condition> 5
YIELD <output> o

il

/] EE="playerl01“ME .
nebula> FETCH PROP ON player "player101";

// BB age B9(E, FHE[E name FIHTHY age.
nebula> UPDATE VERTEX ON player "player101" \
SET age = age + 2 \
WHEN name == "Tony Parker" \
YIELD name AS Name, age AS Age;

BLW

6 RN Tag, EESNEIELIHEXD Tag M.

fEEEE NI ID,

T MG SR MEAE

TR IEEEA T, W <condition> £55°H false ,

fRE B kg

SET AR 24

4.11.3 UPDATE VERTEX

il

ON player
"player100"

SET age = age +1
WHEN name == "Tim"

YIELD name AS Name

RJE%#H: November 24, 2021
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4.11.4 UPSERT VERTEX

UPSERT VERTEX iBf1J44 & UPDATE F1 INSERT ,  AISRAETE, RESURIEME ; AIRAMEE, A,

O\ Note

UPSERT VERTEX — X HEEIE— Tag.

UPSERT VERTEX PEBEILAR T INSERT , [KIA) UPSERT & —2H 50 F R BRI, 18ek, B AR,

4.11.4 UPSERT VERTEX

B AE R EARVER I 0 T B UPSERT 3541, 114 FH UPDATE &% INSERT 10%%,

BE

UPSERT VERTEX ON <tag> <vid>
SET <update_prop>

[WHEN <condition>]

[YIELD <output>]

S8 gl iy BLW
ON <tag> 2 6 RN Tag, BEESNEIELIHEXD Tag M.
<vid> 2 A EAE LAY 1D,

SET <update_prop> 72 FeE AN e s MEAE.
WHEN <condition> &5 FEE T IESR,
YIELD <output> = FRAE B A RS 2

BARTFENR
AREAHE, TEIC e FAIRVSRAR AL, B mAR, FINHIT SeT 70, ISR AR REvE I ERER T
* SET T,
o BIERS A,
B4
o BUH AN S EEET Tag player EE nane A1 age .

* SET TAHEE age=30

AEEOT R PEEAD T 2,
SR wHEN T 51 JE AR A BRIMIE nane Ja& P4 age JETEAH
2 2 BME 30
2 & NULL 30
B 2 BOMAE 30
& % NULL 30

-243/709 -
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ON player
"player100"

SET age = age +1
WHEN name == "Tim"

YIELD name AS Name
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ABIAITT

/| BE=AREEEE, £8 “Empty set” RRINBRAFFE.
nebula> FETCH PROP ON * "player666", "player667", "player668";

feococooomas +
| vertices_ |
R +
Empty set

nebula> UPSERT VERTEX ON player
SET age = 30 \
WHEN name == "Joe" \
YIELD name AS Name, age

feccocoocos fococcocos +
| Name | Age |
Doooanonooa frooo0000000 +
| __NULL__ | 30 [
feccocoocos fococooocos +

nebula> UPSERT VERTEX ON player
SET age = 31 \

WHEN name == "Joe" \
YIELD name AS Name, age
foococooooo focooo +
| Name | Age |
Seocomamsos dhmcoes +
| __NULL__ | 30 |
foooooomooo focooo +

nebula> UPSERT VERTEX ON player
SET age = 31 \
YIELD name AS Name, age

thecocooococa fhocooa +
| Name | Age |
R LT +
| _NULL__ | 31 |
thecocooococa fhocooa +

nebula> UPSERT VERTEX ON player
SET name = "Amber", age
YIELD name AS Name, age

Seccocazos Heocomomsos +

| Name | Age |

foomocoo -+

| "Amber" | _

Seccocazos Heocomomsos +

"player666" \

AS Age;

"player666" \

AS Age;

"player667" \

AS Age;

"player668" \
=age + 1\
AS Age;

4.11.4 UPSERT VERTEX

LG REIF, K age IEERIME, AR, age BUAEI NLL, $41T age = age + 1 /G NULL o AR age HBAIAME, I age = age + 1 ATLUER A

7,

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

Hocoooocooo Pocooo +
| Name | Age |

(ERIFTERIR

AU SAPAE, ELE wHeN T-RIRVSRPE, SRR IESURvIEIEE,

AS Age;

nebula> FETCH PROP ON player "player101";

nebula> UPSERT VERTEX ON player
SET age = age + 2 \

"player101" \

WHEN name == "Tony Parker" \

YIELD name AS Name, age

R +

AS Age;
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4.11.4 UPSERT VERTEX

ARRTFLE, (ERRHE WEN FARISert, U4,

nebula> FETCH PROP ON player "playerl01";

D0 D0 O0EO000000000000000060000000000000000060000000000 +
| vertices_ |
focccoocosococscscooococococccosococoooooosoosooasosoe +
| ("player101" :player{age: 44, name: "Tony Parker"}) |
D0 D0 O0EO000000000000000060000000000000000060000000000 +

nebula> UPSERT VERTEX ON player "player101" \
SET age = age + 2 \
WHEN name == "Someone else" \
YIELD name AS Name, age AS Age;

5% #H: November 24, 2021
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4.12 i1iEA)

4.12 hiEA)

4.12.1 INSERT EDGE

INSERT EDGE 14 H]LUfE Nebula Graph SKEIRUHEEEIZE R APl A —SemiZ 55ih, /TR, MiEghs (src vid) BIHAR (dst vid) o

INSERT EDGE FPHAT AR B S UAA, AISREA Edge type. s 2&ai. rank #MEFEIL, S5,

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

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

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

 IF NOT EXISTS : FHF ] LAEA 1F NOT EXISTS KEEFAGIGHE ARLZSIFEE, HA AR, FaHA.

Q  Note

- TF NOT EXTSTS XAl <ifY2EZY, iR, HIVRA rank>2EFE, FRMNBELRERTES,
R X 4 RE 2278 B S5

- IF NOT EXISTS RIEBRIN—REURZE(FE,

* <edge type>  HUXEAAY Edge type, HEEFE—1 Edge type. Edge type a0, ¥#IEHES U CREATE EDGE,

* <prop_name_list> : T L EMEMAFIFIER,
* srcvid : #24AR ID, FRIANVER,

e dstvid : HWRLID, Rk,

* rank : ANENL, Y rank {H, BRIMEH 0. rank {HRIDUHRX S Edge type. #2aas. BIREEFRITIL,

openCypher %4 rank FIHR,

* <prop_value_List> : HR4& prop_name_List EEJEMAE, AMFEMEN Edge type IVEHREZHARITEL, 25REEHRE, WRSEHEEENME, M Edge

type HON BB PEIE D NoT NULL , WZSR[EIEEER, TEIEZ I CREATE EDGE,

=

# BAT TS EMES.
nebula> CREATE EDGE IF NOT EXISTS el();
nebula> INSERT EDGE el () VALUES "10"->"11":();

# A rank 731 B9A.
nebula> INSERT EDGE el () VALUES "10"->"11"@1l:();
nebula> CREATE EDGE IF NOT EXISTS e2 (name string, age int);
nebula> INSERT EDGE e2 (name, age) VALUES "11"->"13":("nl", 1);
# =N 2 Rl
nebula> INSERT EDGE e2 (name, age) VALUES \

125137 ("nl", 1), "13"->"14":("n2", 2);

# UK, EN"al3"R2 int B,
nebula> INSERT EDGE e2 (name, age) VALUES "11"->"13":("nl", "al3");
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4.12.1 INSERT EDGE

I SULIPNE 27X VN 51 IS =3 =pu/ @/ NN

# ZRBARBIEE.

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";

506000 0000000050600000000000506a00Ba0E00005 +
| edges |
L +
| [:e2 "11"->"13" @0 {age: 14, name: "nl"}] |
506000 0000000050600000000000506a00Ba0E00005 +

fiH TF NOT EXTSTS $fi A EFAERART, R TE,

# FBAL,

nebula> INSERT EDGE e2 (name, age) VALUES "14"->"15"@l:("nl", 12);

# fEF IF NOT EXISTS f&3s, RANEFE, Fa#TER.

nebula> INSERT EDGE IF NOT EXISTS e2 (name, age) VALUES "14"->"15"@1:("n2", 13);
nebula> FETCH PROP ON e2 "14"->"15"@l;

froscccococosococscsosoocscosasacosocoaseooos +
| edges |
oo CoOoCO00000000000000000000005000000000000 +
| [:e2 "14"->"15" @1 {age: 12, name: "nl1"}] |
froscccococosococscsoooocscosasacosocoaseooos +
Q Note

* Nebula Graph 2.6.1 RRIFF(E2+#E4 (Dangling edge) . KHATDUERR A8 & SFEERT, JE50 ; NEEATLOE <edgetype>. _src B¢
<edgetype>._dst JRINE] (HIAREAN) = VID (CREBGXEEER) o

o HEDERECRIEARIERY SR 71, WERAMOEREIL, SN ETT TN N FEIOZBEHRT R ARE XY,
* HREAF—Z024R edge conflict H1R, WIHHEEIR,

* NE INSERT 3RE KZYE s INSERT #E —¥, JRIAE INSERT A& W storaged MY INSERT, INSERT & Xf storaged [—1
INSERT,

IRJGHEH: November 24, 2021
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4.12.2 DELETE EDGE

DELETE EDGE IBAJATLAMIBRIA, —RATAMBR—Sceki 245, M RIS S EER—EMH, HEEESEER,

AR EMIER— D RIATE L, EMPRE e, #IEIES U DELETE VERTEX,

O\ Note

HAGERREARIE SR E R -, AR AL R E I

BE

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

il
nebula> DELETE EDGE serve "player100" -> "team204"@0;

# HEEER, BRTERENL.

nebula> GO FROM "player100" OVER follow \
WHERE dst(edge) == "team204" \
YIELD src(edge) AS src, dst(edge) AS dst, rank(edge) AS rank \
| DELETE EDGE follow $-.src->$-.dst @ $-.rank;

4.12.2 DELETE EDGE

RJFHEH: November 24, 2021
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4.12.3 UPDATE EDGE

UPDATE EDGE TEAJR]LUELGH | Edge type HIEIE,

Nebula Graph 37#f CAS (compare and swap) ##fE,

UPDATE EDGE ON <edge_type>
<src_vid> -> <dst_vid> [@<rank>]
SET <update_prop>

[WHEN <condition>]

[YIELD <output>]

2R T B
ON <edge_type> P
<src_vid> =
<dst_vid> =
<rank> =
SET <update_prop> =
WHEN <condition> =
VIELD <output> &

il

// B 60 BAEEUNEMEE.
nebula> GO FROM "player100" \
OVER serve \

L

{57 Edge type. ZEUNIEIELHHEX D Edge type M.
HEE AR £ ID,

HEE L H H Y 51D,

€A1 rank fH,

TR E SR MEE,

e ET RS E, AR <condition> Z5 5N false, SET FAIAR
R

67 VR D A A% 5

YIELD properties(edge).start_year, properties(edge).end_year;

froccooscococococooa {ocoooccoooscocoo +
serve.start_year | serve.end_year
d
e T o m +
| 1997 | 2016 |
froccooscococococooa {rocoooccososcocoo +

// 1EUBME start_year BYE, FR[El end_year FIFHY start_yearo

nebula> UPDATE EDGE ON serve "player100" -> "team204"@0 \

SET start_year = start_year + 1 \
WHEN end_year > 2010 \
YIELD start_year, end_year;

freccooscococa focoooccooo +
| start_year | end_year |
R R +
| 1998 | 2016 |
freccooscococa focoooccooo +

4.12.3 UPDATE EDGE

il
ON serve
"player100"
""team204"

10

SET start_year = start_year

+1

WHEN end_year < 2010

YIELD start_year AS
Start_Year

RJE%#H: November 24, 2021
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4.12.4 UPSERT EDGE

UPSERT EDGE I541J45 & UPDATE A1 INSERT , ANSRAMETE, REHDAREN: | AISAREE, STHABIIL,

UPSERT EDGE PHEREILART INSERT , [KIA UPSERT & —&H o0 R B, 182k, B AR,

4.12.4 UPSERT EDGE

2 AE R EARVER I 0 T B UPSERT 3E41), 114 FH UPDATE B INSERT 10%%,

BE

UPSERT EDGE ON <edge_type>
<src_vid> -> <dst_vid> [@rank]
SET <update_prop>

[WHEN <condition>]

[YIELD <properties>]

SR

ON <edge_type>

<src_vid>
<dst_vid>

<rank>

SET <update_prop>
WHEN <condition>

YIELD <output>

BARTEERIL

AOSSAAFAE, TEIR wHEN TRIRISRAFR EIRAL, BEImAGH, [RIRFAAT SeT 74, PRIHHHR AL R PR ERR T

* SET T,
o BIERAEBRIME
fan

i

Al B ORI AD

7|

$87E Edge type, BENINIEELHAEIXA Edge type

BiW
Mo
R L ID,

fEAE AT H YA ID,
52119 rank .
TR AE SR A
fiEpetuRl-E SN
fEE R AT RS K

* BEANBLEERT Edge type serve IVJEE start_year fl end_year o

* SET THJHEE end_year = 2021,

AFIEOT HIE LA T 2,

SRR WHEN T4 Sk

2

oy AD

oy

BRI

JE PR BRIME

i

i

iy

start_year J& PEAFL
BRINME

NULL

BRIAE

NULL

-250/709 -

end_year JBPEAE

2021

2021

2021

2021

il

ON serve

"player100"

"team204"

10

SET start_year = start_year +1
WHEN end_year < 2010

YIELD start_year AS Start_Year

2021 Vesoft Inc.



/] BEREWMTF="REEE serve XEWHN, EFR “Empty set” RZ&E serve AW,
nebula> GO FROM "player666", "player667", "player668" \

OVER serve \

YIELD 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;
e
| start_year | end_year |
e R +
NULL_ | 2021 |
feococooocaoo focococosas +

nebula> UPSERT EDGE on serve \
"player666" -> "team200"@0 \
SET end_year = 2022 \
WHEN end_year == 2010 \
YIELD start_year, end_year;
Hocoooococooo Pocoooooooo +
| start_year | end_year |
-+

nebula> UPSERT EDGE on serve \
"player667" -> "team200"@0 \
SET end_year = 2022 \
YIELD start_year, end_year;

fecoscoscooes $ococococos +
| start_year | end_year |
Hoosononoo000 foooo000000 +
| _NULL__ | 2022 [
R R el +

nebula> UPSERT EDGE on serve \
"player668" -> "team200"@0 \
SET start_year = 2000, end_year = end_year + 1 \
YIELD start_year, end_year;

Hocoooococooo Pocoooooooo +
| start_year | end_year |
froococososoos $oocooooooss +
| 2000 | __NULL__ |
Hocoooococooo Pocoooooooo +

4.12.4 UPSERT EDGE

LG —AREIF, K end_year EEBRIME, HAGHR, end year BRIAMEN NULL, $U1T end_year = end_year + 1 JE5{/528 NULL o ISR end_year HEKIAE, NI

end_year = end_year + 1 AJLUEHHAT, B0 :

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;

fecoocoscoses $ococococos +
| start_year | end_year |
Hooconono0000 foooo000000 +
| _NULL__ | 2011 [
feccscoscooes fococococos +

{EER7FTERYA

ANFGDTFAE, HIRE wHeN FRIRVSEIF, B EUCARIEIEE,

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

RETURN e;

freccooococococooooooSoooSCocoCoCooooOSSoSoSCaCooacoooonoSoooocaco0asa00D +
| e \
e e e e +
| [:serve "player149"->"team219" @0 {end_year: 2019, start_year: 2016}] |
freccooococococooooooSoooSCocoCoCooooOSSoSoSCaCooacoooonoSoooocaco0asa00D +

nebula> UPSERT EDGE on serve \
"player149" -> "team219" \
SET end_year = end_year + 1 \
WHEN start_year == 2016 \
YIELD start_year, end_year;

theccsoscococa focooocsooo +
| start_year | end_year |
e R +
| 2016 | 2020 |
theccsoscococa focooocsooo +
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4.12.4 UPSERT EDGE

ANFSLTFAE, (ERTHIE WEN FARISRrF, BUra4R.

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

RETURN e;
S S +
| e [
S S +
| [:serve "player149"->"team219" @0 {end_year: 2020, start_year: 2016}] |
S S +

nebula> UPSERT EDGE on serve \
"player149" -> "team219" \
SET end_year = end_year + 1\
WHEN start_year != 2016 \
YIELD start_year, end_year;

Hocoooococooo Pocoooocoooo +
| start_year | end_year |
Soocococooooo $oocooooooos +
| 2016 | 2020 |
Hocoooococooo Pocoooocoooo +

RJGHEH: November 24, 2021

- 252/709 - 2021 Vesoft Inc.



4.13 JFAEZRS|

4.13 [REZF|

4.13.1 TFFINA

Nebula Graph SZRFRASERIERSG| @ ARG FI2XERE ],

%3]
JEAERS [P DARETHEE R A I RE, A4 RS
* @i Tag #5|#1 Edge type %5,
o IRFANERZRT| (REBUILD INDEX ) o
* SR — Tag 8¢ Edge type W MEMEIZERS ] (RE%R5D |, B2 168 Tag 2t Edge type.
REFRS IR
* CREATE INDEX
* SHOW CREATE INDEX
* SHOW INDEXES
* DESCRIBE INDEX
« REBUILD INDEX
* SHOW INDEX STATUS
* DROP INDEX
« LOOKUP

* MATCH

E &
G INTR T REIE TSRS, BEAHER, IEMFGAXIERNEMIER, AT
o HnraliE—MEIEERS
o HAERIEHEERE (NESE 256 F°1) FAFHRIVERG],

o IFHZHERE, BIA0MD. OR. NOT,

O\ Note
AR ZLA TR A BRI PERLD, I A A 2RE
SXFE5 |1k
TER ARG [PUTEMIRIEZ A, IEMROCSHE 2 CRE |, HIEES WS 20Ks | FiflE listener,
HEsE)E, Elasticsearch SHf ERHNGIRL R, ASHFEFSIBWRCERE |, NERFREMER2CRT, 5L Elasticsearch 5 LFAIMBR

SRS [TES W] 255 [ A,
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4.13.1 Ryl

NULL {Ei5EA

ARXFxHED NULL B MRS,

SEEEE

JRAERRG IR T P LS RANGERZ A, BRI LA TTERIE I, SRS, AR A2 B TR A,

5% #H: November 24, 2021
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4.13.2 CREATE INDEX

4.13.2 CREATE INDEX
AR
RS 20, IEFAAE X Tag 3¢ Edge type C&0I1E, AWl Tag Ml Edge type, 12U CREATE TAG #ll CREATE EDGE,

AMATAE RG], BB WS 2R,

fEARE W%

SR | WIS AHE FHER IR & 2%, 5R5IRCHE LooKUP AT MATCH TR D

CREATE INDEX IEHJH TX Tag. EdgeType siHEMAIRFEAZRE], @HE 2B “Tag 251”7, “Edge type 5 "f @51,
* Tag #5|#1 Edge type 25| T#1 Tag. Edge type BEAHXWEN, HIAITH Lookup 484 Tag player AT o
o JERVERS | M ATAE TR, BAISE TR age $55) age = 19 MIFTHI A

WIRELEN Tag THIRYE ASOEEIERS] i T, SELZANAEFRERUT (Edge type 5 |FE)
o AR ST AT i TA SRR T,
* TE MATCH AT HR i T ARERHR i T R TR MRS,

* £ LookuP IBA]HR i T AIRERSAR i TA TR IR

FELLRTAIRRA T, Lookup IHAUFREY Tag 8K Edge type S5 AR 1ER 51 H TIEEEX.

FEAPE USRS T & R RARRERISARIZER, (A ERE AR R 2R 5 [ A X Bl

&‘4 Caution

AR ARG, BRIFRE KRG LSRN, R 2B T 90%EEEZ,
KEFFARTEWMNE, ST REEEE R NG, S G RO

K&KGIXRKE Storage IRFFNTIETERE, DU SHEZ A7, BUCKRSIKEBRENMERRG R K PSR, R5KERKN 255, #5357
AT

ARG |, SEEEIRA T8

1. FIR'F AEIEZE Nebula Graph,

2. glEERE],

3. HE#ERE,

4. {fif] LOOKUP 8¢ MATCH & gdE, ~HR%E (L) fEE@AHM 3R], Nebula Graph 2 HFHH,
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4.13.2 CREATE INDEX

O\ Note

ARSI RS IS ARIE, REAFIERN TRSES AR ERE,
HHE B EG AR {REF --disable_auto_compaction = false o

HOE RS I HAREREM CIEFIRS LA (FI40 L0oKUP 5% REBUILD INDEX ) H#H 2RM (FREH can't find xxx in the space ) o FKINA
B IRE R IR, Nebula Graph Z1E F—/AN0BEEMA Y BEse R 5 1A, NIGEEIRRED, SR EREIRANEST, E%R 2 SOBEY (20
) o WMRFBEESCOBEIARE, 185076 ALE S B SS £ heartbeat _interval _secs o

BRG], sREMERIFERQIEFRZKTIG, 2% REBUILD INDEX o 75 W JEFEETE MATCH A1 LOOKUP 1Z A1) 3K A5 45 4.,

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

SR BiHR

TAG \| EDGE R Z IR | A,

IF NOT EXISTS KRN RE | R ETFE, RAERFEN, YRR,

<index_name> 5%, RyIBE—DEIZEEPLTIEME—1, HEFE a7 i_taghame_propName o 2R 5 |8 R/ NG HESCFHE,
BT T RIRAR, RoKRE/, BARMERH EFRIRE T,

<tag_name> \ | fREEZRG| KK Tag ¢ Edge % Fh,

<edge_name>

<prop_name_List> HBK TR B OGN, U prop_name(length) 5/ EZR5 K% ; 7 Tag 8¢ Edge type ZA&R& QIEZRS I, 2%
<prop_name_List> o

COMMENT Ry, AN 256 7. BRINEHR,

8% Tag/Edge type 5|

nebula> CREATE TAG INDEX player_index on player();

nebula> CREATE EDGE INDEX follow_index on follow();

77 Tag 8¢ Edge type OI#25 /5, FAFAILUER Lookp TEAIEK #8% Tag 89 FTE AR VID, 535 Fraizseiinoih 1Y MRzEEtaE VID. BRI VID. MUK
rank , ¥1H1EZ I LOOKUP,

elietae ]|

nebula> CREATE TAG INDEX IF NOT EXISTS player_index_0 on player(name(10));

EARRBIR N EE Tag player HYRATRIEM: nane (Y5R5], SREMKEHN 10, B GERENE nane VAT 10 D FFAPRAIRERS .

# BRPHRBEIRERS KA,
nebula> CREATE TAG IF NOT EXISTS var_string(pl string);
nebula> CREATE TAG INDEX IF NOT EXISTS var ON var_string(pl(10));

# ERFRHBEFABEEER 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);
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4.13.2 CREATE INDEX

s ARSI
g aRMzs| AITER 1 Tag (B8 Edge type) FIZMENE (WHE) .

nebula> CREATE TAG INDEX IF NOT EXISTS player_index_1 on player(name(10), age);

4485 Tag 8¢ Edge type Bl# 2 AR5,

O\ Note

TEH 2 &SR, A e PEBLE I, AN B & IR SRS [ de e T AR e i,

%5 #H: December 23, 2021
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4.13.3 SHOW INDEXES

4.13.3 SHOW INDEXES

SHOW INDEXES FE AR LAFIHY Ml B 24 AT Tag Al Edge type (ClEREM) 1RSI,

EE

SHOW {TAG | EDGE} INDEXES;

il

nebula> SHOW TAG INDEXES;

. - T +
| Index Name | By Tag | Columns |
Soo0000000000000000 fococosoooooooo Foooooo00000000000 +
| "fix" | "fix_string" | ["p1"] |
| "player_index_0" | "player" | ["name"] |
| "player_index_1" | "player" | ["name", "age"] |
| "var" | "var_string" | ["pl"] |
feooooocososocooooo focooocooooocoo foooooocococoooooo +
nebula> SHOW EDGE INDEXES;

focoooooooocoooos Soooocoooooo focoocooos +

| Index Name | By Edge | Columns |
R R —— T ——— +

| "follow_index" | "follow" | [] |
focoooooooocoooos Soooocoooooo focoocooos +

Nebula Graph 2.0.1 F1,  SHOW TAG/EDGE INDEXES 1BAJ{IK[A] Names o

5 ##: November 24, 2021
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4.13.4 SHOW CREATE INDEX

4.13.4 SHOW CREATE INDEX

SHOW CREATE INDEX fE 1+l Tag 5¢# Edge type IH{#EMMN nGQL &4y, HAa &R IWIEAER, BIaH KPR,

EE

SHOW CREATE {TAG | EDGE} INDEX <index_name>;

Tl
FHPRTLLSEEIT SHow TAG INDEXES Z5 B HIRLE Tag 2251, SRS SHOW CREATE TAG INDEX EEBETEE RS MO,

nebula> SHOW TAG INDEXES;

R SR — R +
| Index Name | By Tag | Columns |
focoooococococoooon Pocoooocoooo Hocoooocooo +
| "player_index_0" | "player" | [] |
| "player_index_1" | "player" | ["name"] |
Fomm e - R R +

“name” (20) |

Edge type 5 IRILUTZEER T iEE )

nebula> SHOW EDGE INDEXES;

R e T R R +
| Index Name | By Edge | Columns |
fecoooocososocono focoooooooo focoooocoo +
| "follow_index" | "follow" | [] |
feococonosococoss R feococooss +

nebula> SHOW CREATE EDGE INDEX follow_index;

$oomocosmmomsmneas T = e +
| Edge Index Name | Create Edge Index |
R T R e +
| "follow_index" | "CREATE EDGE INDEX follow_index™ ON “follow' ( |

Nebula Graph 2.0.1 F1,  SHOW TAG/EDGE INDEXES TBEAJ{iR[A] Names o

5% #H: November 24, 2021
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4.13.5 DESCRIBE INDEX

4.13.5 DESCRIBE INDEX

DESCRIBE INDEX IFFURIIEBFRAERG VEE, SUERSINEMERT (Field) a2 (Type) .

B

DESCRIBE {TAG | EDGE} INDEX <index_name>;

il
nebula> DESCRIBE TAG INDEX player_index_0;
frococococo {ococcocsoocococasooas +
| Field | Type |
Hocoocooo focooooooococooocoooo +
| "name" | "fixed_string(30)" |
frococococo {ococcocsoocococasooas +

nebula> DESCRIBE TAG INDEX player_index_1;

Doooooooo oocooononooosacocooo +
| Field | Type |
feococoos $ococooscoccosescosas +
| "name" | "fixed_string(10)" |
| "age" | "int64" |
froocoocooo froocooococoooonsooso0s +

IJFHH: October 27, 2021
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4.13.6 REBUILD INDEX

4.13.6 REBUILD INDEX

KRG REAR & B ah Al 2§ DA ERTT R A —— ——1ER SR SE U A, EIRETIZR 51 (A Lookup T MATCH T8 & IR I77 L 2ddis.

EARGIIE, PrAERRPGE RS DHETIIE 8, REISRATRER — 2.

TBTEAIEERS |G, EREEENN Ry R BAREER |, R IEEEZ 1 CREATE INDEX,

BE
REBUILD {TAG | EDGE} INDEX [<index_name_Llist>];

<index_name_Llist>::=
[index_name [, index_name] ...]

o AL REFRZANRG], RoBMZAMISCES () k. ASRREIRER5 1A, HREEAERS.

o FESERUG, FIPATLUE I @T4S SHow {TAG | EDGE} INDEX STATUS f#ssRs /2 EasEm. 1EH1ES UL SHOW INDEX STATUS,

il
nebula> CREATE TAG IF NOT EXISTS person(name string, age int, gender string, email string);
nebula> CREATE TAG INDEX IF NOT EXISTS single_person_index ON person(name(10));

# ERFRS|, REMES 1D
nebula> REBUILD TAG INDEX single_person_index;

T +

| New Job Id |

fecoscoscoses +

| 31 |

T +

# BERE IR,

nebula> SHOW TAG INDEX STATUS;
e e o n +
| Name | Index Status |
fecoscoscoscacosoosoacas feococooscoocos +
| "single_person_index" | "FINISHED" |
e e o n +

# HEJLUER SHOW JOB <job_id>EEBRIRS|IMESRE.
nebula> SHOW JOB 31;

R L R e Y R e R e +
| Job Id(TaskId) | Command(Dest) | Status | Start Time | Stop Time |
freocooooooooocooo doocooocosooooooooscooo $oocooooooooos freocooooooooocooooooo00000 freocooooooooocooooooo00000 +
| 31 | "REBUILD_TAG_INDEX" | "FINISHED" | 2021-07-07T09:04:24.000 | 2021-07-07T09:04:24.000 |
| o | "storaged1" | "FINISHED" | 2021-07-07T09:04:24.000 | 2021-07-07T09:04:28.000 |
|1 | "storaged2" | "FINISHED" | 2021-07-07T09:04:24.000 | 2021-07-07T09:04:28.000 |
| 2 | "storaged0" | "FINISHED" | 2021-07-07T09:04:24.000 | 2021-07-07T09:04:28.000 |
feococonosococoos S foocococosooss feococooosoosoocacscooosoo feococooosoosoocacscooanoo +

Nebula Graph @/#—MESEEERS|, EHATDARERERIESS ID, @i sHow JoB <job_id> IEAIEBELFIRAS, FEHIES I SHOW JOB,

FRERRARE

£ Nebula Graph 2.0 1, RFREANASIFHEDT OFFLINE o

RJE%#H: November 24, 2021
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4.13.7 SHOW INDEX STATUS

SHOW INDEX STATUS 1B R] A ZRS | FRAIN R HIRAS,

SR RS TE

QUEVE : [BAZIH

RUNNING : H47HR

* FINISHED : E5EA%
* FAILED : 2k
* STOPPED : {211

o INVALID : ZR%

O\ Note

WA 25 11E S U CREATE INDEX,

BE

SHOW {TAG | EDGE} INDEX STATUS;

il

nebula> SHOW TAG INDEX STATUS;

| Name | Index Status |
froccooocococoacocooassos ffococcosoococoo +
| "player_index_0" | "FINISHED" |
| "player_index_1" | "FINISHED" |
thecoooocososoconooooooo fococooooocoooo +

4.13.7 SHOW INDEX STATUS

b4

J5##: November 24, 2021
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4.13.8 DROP INDEX

4.13.8 DROP INDEX

DROP INDEX ¥ ] LA 24 i 24 R H EAEAERYZRE |

AR
FAAT DROP INDEX B T Y i BSR4 45 1€ 1R 22 (RI 1Y DROP TAG INDEX A1 DROP EDGE INDEX AR, ZMIx R4S,

Bk
DROP {TAG \ EDGE} INDEX [IF EXISTS] <index_name>;

IF NOT EXISTS © RGUFEMIBRIVERS R A1EE, HATFEN, Y amBRERs],

il

nebula> DROP TAG INDEX player_index_0;

I/ April 1, 2021
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4.14 £X 35|

4.14.1 35| R

Q‘- Caution

AR ESLERG IR, TEAE M 2SR5 T4 B 52

HALL, 23CRE A0 T IRE]
* SR YRR Lookup B
o ERFAFER KR 256 7, FLEAEE R,
* W15 Tag/Edge type LEERXERS|, LEMERE{EN Tag/Edge type.
* —/> Tag/Edge type HAEH— 4305,
* EMERIZEILATN String o
* BNRG [ ZHEA Tag/Edge type HHHE,
* PR ESCERINRRISE R, MmN [E,
o BRI SHHERIEMEE D nLL E T,
* RFHEW Elasticsearch 5,
o ISR HETT
* WHERE T-FJ HAEM BN FRM T 2R,

* BXRF IR GIEZER MR,

* WfRIFIR S50 T Elasticsearch ##tf] Nebula Graph, &NAIAES S Elasticsearch HaE 5 ANEHE A

* MERECHEIEEPARECE 8\, AN Elasticsearch HEHHFARRAS,

%
E

4.14 £

* WEA Nebula Graph, ZIGA listener, FEIE A Elasticsearch JOIHERT [AIRETRE — BNl A0SR 2SR [NGRESRIEIRT |, %k

Ko (B2, ZRFERNERRE, BREEE) .

 fifif] K8s /7R EEH Nebula Graph #HEAT LR,

RJE%#H: November 24, 2021
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4.14.2 fE 2GR

4.14.2 BPELXZRS|

Nebula Graph W25 /25T Elasticsearch sKP, SXEBE - ATLUER Elasticsearch £ &EIHTE 5 RGN E, 2 R5 |HANERTE
FREM, X listener £EFA Elasticsearch SEHIEBG, MEREEHREBIRRE yE KT e KRB oI# 2R,

AEED
SRS (1, EIACLE TR SCERG IR RRA,

E8E Elasticsearch $£8
##%8 Elasticsearch ##HE2 Ul Kubernetes %% Elasticsearch 81745 Elasticsearch,
24 Elasticsearch $EREZIN, 1EARI Nebula Graph 23035 I, X TERE IBUMRVILIAIEZ I Elasticsearch ‘H /5304,
DUFHEIRIEA ) -

{
"template": "nebula*",
"settings": {

"index": {
"number_of_shards": 3,
"number_of_replicas": 1

}

1
"mappings": {
"properties" : {
"tag_id" : { "type" : "long" },
"column_id" : { "type" : "text" },
"value" :{ "type" : "keyword"}

TEIACRIETE LA T B A8 R & _ LBt @

"template": "nebula*"

"tag_id" : { "type" : "long" },
"column_id" : { "type" : "text" },
"value" :{ "type" : "keyword"}
&‘- Caution

ARSI, KGR L nebula T3k,

G TR

curl -H "Content-Type: application/json; charset=utf-8" -XPUT http://127.0.0.1:9200/_template/nebula_index_template -d '
{
"template": "nebula*",
"settings": {
"index": {
"number_of_shards": 3,
"number_of_replicas": 1
}
1
"mappings": {
"properties" : {
"tag_id" : { "type" : "long" },
"column_id" : { "type" : "text" },
"value" :{ "type" : "keyword"}

P RILIECE Elasticsearch SRR, WIRFEES| Elasticsearch, EZ M Elasticsearch T /53014,
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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/index-templates.html
https://www.elastic.co/guide/en/elasticsearch/reference/current/settings.html

4.14.2 fE 2GR

BERXFEREF R

B Elasticsearch 8.2 )5, AILUHH sIoN IN 1EH)%5% Elasticsearch %/, 2 fdiff] Elasticsearch ELE XY TP HihEATIG o fE 5%
¥, [FINBSERZNE P, EESA elastic_ip:port ZAHATESGES () 2R,

EE
SIGN IN TEXT SERVICE [(<elastic_ip:port> [,"<username>", "<password>"]), (<elastic_ip:port>), ...];
Tl

nebula> SIGN IN TEXT SERVICE (127.0.0.1:9200);

O\ Note

Elasticsearch BRIAA F AR, WERIGE 7R AR, TETE sIov IVIBAHTEE,

BIXFERER
SHOW TEXT SEARCH CLIENTS FEAJ AT LAFI Y STARIERE Pt
BE
SHOW TEXT SEARCH CLIENTS;
Tl

nebula> SHOW TEXT SEARCH CLIENTS;
feccocooscocas Hooomoo +
| Host | Port |
Hooo0000000000 Doooaoo +
| "127.0.0.1" | 9200 |
feccocooscocas Hooomos +

BHNAERE R
SIGN OUT TEXT SERVICE i5AJRTLUGR HAFIE SCA R F it
BE
SIGN OUT TEXT SERVICE;
il

nebula> SIGN OUT TEXT SERVICE;

5% #H: November 24, 2021
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4.14.3 {i% Raft listener

4.14.3 BRZE Raft listener

NG |[WEHE R 5 A Elasticsearch $E#1Y, fEZiE Storage RS5HY Raft listener (fiffF listener) SXANBAMERE IR, M Storage iR
SR, ARERFE1E A Elasticsearch 55,

ARSI
o B TIRAESCGRE IR,
* B4 % Nebula Graph %#f,
* SERGHRE Elasticsearch &8,

e HER—AHE L ATIMIIRSSS, KilE Raft listener,

ARED
* HRIE Nebula #41#f (Metad. Storaged. Graphd. listener) AHFIIFA,

o HEEN— M EZER “—XERIFTE R listener Hlés". ZIAMCEFIER listener FIEIZZRIFFAIAT listener KM, Ft, FHE—PaRiGaE
SEREHIA N AFRHY listener,

ERE TR
$£—4% | ¥ STORAGE RS3

listener ##25- storaged FFEHMHFEN —3ERISCF, H2 " EEESERRE, HERERRTUAR, rTUTERTAFREGE listener RUIRSS 25 #7035
Nebula Graph, {HZ{Xff Storage k%, HIHES WL RPM 5 DEB Z%£0)7%¢%: Nebula Graphs,

B4 | S LISTENER BECESF

FH PR T B2 listener NS FHERAT N IWELE SCHE, SCHERFRAIUN nebula-storaged- Listener.conf , FHFARAFIEZZEERRR THY etc HREWN, FIF AL
SERRIIIEN, ERERSESE production .
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https://github.com/vesoft-inc/nebula/blob/master/conf/nebula-storaged-listener.conf.production

4.14.3 {i% Raft listener

KB IBLIES Storage MFFHIBLESCAFRIE, AU ERTRT.

i (e i
daemoni ze true BT,
pid_file pids_Listener/nebula-storaged.pid JOSEERE ID W2tk
meta_server_addrs - 2#8 Meta k55 #9 IP Mk A1 1, 24 Meta RS AHESGES () 7R,
local_ip - listener ARZSMIZAH TP ikl
port - listener IR RPC ST MR Wi 1
heartbeat_interval_secs 10 Meta RSHILBRARR. B0 8 (s) .
Listener_path data/Listener listener 1y WAL H3g, RAVFHEH—ME.
data_path data HWTHAEEE, TR SE, EE— P B0IAE data .
part_man_type memory ERAE PRAR A RIE(EA memory I meta o
rocksdb_batch_size 4096 HEAL R AR A BN R 5715
rocksdb_block_cache 4 BlockBasedTable FYBRIARZZ 7K/, BAAL 0 kT (MB) o
engine_type rocksdb 17518263 B4l rocksdb . memory &5,
part_type simple ERMFEZEAY ) AN simple . consensus
O\ Note

TEBCE SO B (listener HLEF) 1P ikl 127.0.0.1,

$B=% : BEILISTENER
PUTAN T a3 2 31E3) listener :
./bin/nebula-storaged --flagfile <listener_config_path>/nebula-storaged-Listener.conf
Listener_config_path JE#/ listener ELE SCAFMIEER.
S84 A0 LISTENER ¥ NEBULA GRAPH 3%
@17 Nebula Graph, REHAT USE <space> HEARREOIA R RS WYIEIZEH], RGHUTAT T @3RN listener :

ADD LISTENER ELASTICSEARCH <listener_ip:port> [,<listener_ip:port>, ...]

A Warning

listener #Z0{# F ELSL W IP Mk,
BE—MBA) B HRATE listener, AT :

nebula> ADD LISTENER ELASTICSEARCH 192.168.8.5:9789,192.168.8.6:9789;

Z&E listener

PHAT SHoW LISTENER iBEAy AT LIFIHFTATY listener,

il
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4.14.3 {i% Raft listener

nebula> SHOW LISTENER;

foacooooa foocooooooocosasono foocoococacooosooooocosans foococosacoo +
| PartId | Type | Host | Status |
fhecocococa focococcososcocooa focoooccososcococococooa fococaccoso +
| 1 | "ELASTICSEARCH" | "[192.168.8.5:46780]" | "ONLINE" |
| 2 | "ELASTICSEARCH" | "[192.168.8.5:46780]" | "ONLINE" |
| 3 | "ELASTICSEARCH" | "[192.168.8.5:46780]" | "ONLINE" |
fhecocococa focococcososcocooa focoooccososcococococooa fococaccoso +

HHER listener

FAAT REMOVE LISTENER ELASTICSEARCH iE4 ] LUMIBRIZIZERIMFTA listener,
Tl

nebula> REMOVE LISTENER ELASTICSEARCH;

MR listener J&, RAREEFTAM listener, KIMWEKMAKSF ES BEFEW, SORRE IR ZE, NURMEHRE, HaesE o2,

%
825035 ] listener J5, 2X3R5|RX1E Elasticsearch £ EENAIE, A RILUMARTEAYER, HHIES 2GR,

5% #H: November 24, 2021
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4.14.4 £XHEER
TR T 2R WHE R B M TRISHS R, BRI, IENZSAR ISR,

£ LOOKUP 1EAJFR,  {#FH WHERE T-AJFE7E AT BRI 25,

AR
THARCEME 2R, THEIES WS 2GR 5 IHHEE listener,

EEED
SRS (1, BN TR SCER G IR RR,

BAAEE&xER

B RIE S R RI TR B Ry E AR NIE S RIS, RO KRNE, HEARN TR TR (DS IR) SRfImes R, i,
B RUBTHRE player , #1755 player 2B name , X =15 name 35114 Kevin Durant . Tim Duncan A1 David Beckham o EUFEELAEHENIATH 5 player.name Y
BRG], EMEERS RISHEERIEA] LOKUP ON player WHERE PREFIX(player.name,"d"); ZEIII, X=/NA#lapiaimEl,

EP S
elEexEs|
CREATE FULLTEXT {TAG | EDGE} INDEX <index_name> ON {<tag_name> | <edge_name>} ([<prop_name_Llist>]);
BRexHEs|
SHOW FULLTEXT INDEXES;
sEgexHs|
REBUILD FULLTEXT INDEX;
il e |
DROP FULLTEXT INDEX <index_name>;
{EREIEEm
LOOKUP ON {<tag> | <edge_type>} WHERE <expression> [YIELD <return_list>];

<expression> ::=
PREFIX | WILDCARD | REGEXP | FuzzyY

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

* PREFIX(schema name.prop name, prefix string, row limit, timeout)
« WILDCARD(schema name.prop name, wildcard string, row limit, timeout)
* REGEXP(schema name.prop name, regexp string, row limit, timeout)

e FUZZY(schema name.prop name, fuzzy string, fuzziness, operator, row limit, timeout)
* fuzziness @ PIEWL, RVFVEECIVRAIRIEIE S, BRIMECH AT, EEHMANEEMFEZEE, B2 Elasticsearch B /5301,
* operator : AIIEIA, MRBESIARMIAM/RIZHE, "EEH R (ERIA) Fland,

* row_Limit @ ANEN, FEEESREIFATEL BOMER 100,

* timeout @ FIMEIR, FEEEMNIE, A7 2R (ms) o BRMEN 200,
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https://www.elastic.co/guide/en/elasticsearch/reference/6.8/common-options.html#fuzziness

il

//eUREZEE,

nebula> CREATE SPACE IF NOT EXISTS basketballplayer (partition_num=3,replica_factor=1, vid_type=fixed_string(30));

/| ERXAEEREF o
nebula> SIGN IN TEXT SERVICE (127.0.0.1:9200);

/1 REZEE,
nebula> USE basketballplayer;

//7MN Llistener ¥ Nebula Graph #&%
nebula> ADD LISTENER ELASTICSEARCH 192.168.8.5:9789;

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

//BIBRERS .
nebula> CREATE TAG INDEX IF NOT EXISTS name ON player(name(20));

/| ERRERE,
nebula> REBUILD TAG INDEX;

//QIEBLXFES|, R51BMBBLL nebula Fk,
nebula> CREATE FULLTEXT TAG INDEX nebula_index_1 ON player(name);

/| EREXFRS,
nebula> REBUILD FULLTEXT INDEX;

/I EBEXFE,

nebula> SHOW FULLTEXT INDEXES;

Hocoooococooocooooo Hocoocooooscooo Hocooooooocooo Hocoocoooo +
| Name | Schema Type | Schema Name | Fields |
froccooocococacooooa fococcocooocooa T A fococoooo +
| "nebula_index_1" | "Tag" | "player" | "name" |
Hocoooococooocooooo Hocoocooooscooo Hocooooooocooo Hocoocoooo +

[/ BANH LR,
nebula> INSERT VERTEX player(name, age) VALUES \
"Russell Westbrook": ("Russell Westbrook", 30), \
"Chris Paul": ("Chris Paul", 33),\
"Boris Diaw": ("Boris Diaw", 36),\
"David West": ("David West", 38),\
"Danny Green": ("Danny Green", 31),\
"Tim Duncan": ("Tim Duncan", 42),\
"James Harden": ("James Harden", 29),\
"Tony Parker": ("Tony Parker", 36),\
"Aron Baynes": ("Aron Baynes", 32),\
"Ben Simmons": ("Ben Simmons", 22),\
"Blake Griffin": ("Blake Griffin", 30);

//MidEl

nebula> LOOKUP ON player WHERE PREFIX(player.name, "B");
fteococooocosooseas +

| _vid |

foocoocooocoooooooo +

| "Boris Diaw" |

| "Ben Simmons" |
| "Blake Griffin" |

nebula> LOOKUP ON player WHERE WILDCARD(player.name, "*ri*") YIELD player.name, player.age;
+

R it R ks T +
| _vid | name | age |
thecoooocososoconon thecoooocososoconoo thocooo +
| "Chris Paul" | "Chris Paul" | 33 |
| "Boris Diaw" | "Boris Diaw" | 36 |
| "Blake Griffin" | "Blake Griffin" | 30 |

thecoooocososoconoo thocooo +

player WHERE WILDCARD(player.name, "*ri*") | YIELD count(*);

nebula> LOOKUP ON player WHERE REGEXP(player.name, "R.*") YIELD player.name, player.age;

fecoocoscoscasoeosocos fecoscoscoscasoeosocos S +
| _vid | name | age |
fhosoococosocoocoooooooo fhosoooocosococoooooooo fhooooo +
| "Russell Westbrook" | "Russell Westbrook" | 30 |
fecoocoscscasoeosocos fecoscoscoscasseosocos S +

fhocococococacococacsono +
| _vid |
Hocoococooocoo0o0o0o00 +
| "Danny Green" |
| "David West" |
| "Russell Westbrook" |
Hocoococooocoo0o0o0o00 +
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4.14.4 2304

nebula> LOOKUP ON player WHERE FUZZY(player.name, "Tim Dunncan", AUTO, OR) YIELD player.name;
o - R e +

| _vid | name |

/I BIBREX3RE ],
nebula> DROP FULLTEXT INDEX nebula_index_1;

IR E#H: November 24, 2021
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4.15 FEFRZE

4.15.1 GET SUBGRAPH

GET SUBGRAPH IHAUKSRIFE Edge type HUEAAMAT LAY SABAINEE, BRI TEIEE.

BEE

GET SUBGRAPH [WITH PROP] [<step_count> STEPS] FROM {<vid>, <vid>...}
[{IN | OUT | BOTH} <edge_type>, <edge_type>...]
[YIELD [VERTICES AS <vertex_alias>] [,EDGES AS <edge_alias>]];

° WITH PROP : FEIRJENE. AEIIANS RN RSl 14,

* step_count : FEEMEAARITAARIBEE, SREIM O F step_count BRIV, RATVZIERERL, BRIMEDN 1.

* vid : fEEELEA 1D,

* edge_type : 157E Edge type. AILUH IN, ouT A1 BOTH RfRE LA _E1% Edge type 195, BRIAN BOTH

* VIELD S NXFREREEHIH, FILOORRIEEG, ERA, A VIED SR HES R, BONRE vertices Fl _edges .

O\ Note

GET SUBGRAPH IE USSR AVIR PSSO trail , MRV G RATLIE S, SO LI 2. WIS Wi,

il
DUR iR G E A TR
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4.15.1 GET SUBGRAPH

’———————————————————————-\\

N\

7’
-~

/ Tag: player
VID: “player100”
Properties:
* name: “Tim
Edge type: follow Duncan”
Property: . 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: “LaMarcu * 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”

o

-

~
-~

b N Graph space: basketballplayer P £
~ -
\ e = L LI LI I == == LI LI st = = =3 = ===3 == = = ’
AR -

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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4.15.1 GET SUBGRAPH

nebula> INSERT EDGE follow(degree) VALUES "player102" -> "player100":(75);
nebula> INSERT EDGE serve(start_year, end_year) VALUES "player101" -> "team204":(1999, 2018),"player102" -> "team203":(2006, 2015);

o EI M player1ol FF4A. 0~1 Bk, AT Edge type I &,

nebula> GET SUBGRAPH 1 STEPS FROM "player101" YIELD VERTICES AS nodes, EDGES AS relationships;

b 0 52 5 0 5 D 1 5 D 5 1 5 0 0 B B D D 2 5 B BB B S BB A B =D
R e +

| nodes |

relationships |

0 5 2 50 0 5 D 1 5 D 5 5 5 0 S B B D D 5 B 2 5 0 S B S BB BB D

R e e +

| [("player101" :player{})] | [[:serve "player101"->"team204" @0 {}], [:follow "player101"->"player100" @0 {}],

[:follow "player101"->"player102" @0 {}]] |
| [("team204" :team{}), ("player100" :player{}), ("player102" :player{})] | [[:follow "player102"->"player100" @0
|

IR[EIHF AT
’-——————————————————————-\
-
/ ~
/

/

-

Tag: player
VID: “player100”
Properties:
* name: “Tim
Edge type: follow Duncan”
ProperTyZ . 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: “LaMarcu * name: “Tony
Aldridge” Parker”

* age:33 * age:36

Edge type: serve
Property:

* start_year: 1990
* end_year: 2018

GET SUBGRAPH 1 STEPS FROM "player101”;

Tag: team

VID: “team204”
Properties:

* name: “Spurs” ]

e EED BN NS SN OSSN S S S S S S S S S S S S S S e
- aa s e DEE DN EEE EEE DS DEE EEE BN EEE BEe ESe Eae B S mmm

e EEE B B B S SN EEE EEE BEE EEE ST M SEN OSSN BEN BEE BEE S S S e mme
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4.15.1 GET SUBGRAPH

o EIM A player10l TR, 0~1 Bk, follow FEBUY AL T E,

nebula> GET SUBGRAPH 1 STEPS FROM "player101" IN follow YIELD VERTICES AS nodes, EDGES AS relationships;

Poocsoocosscooosoosoococosooo Poocooosososoooss +
| nodes | relationships |
R o +
| [("player101" :player{})] | [] |
| 0 | 0 |
fmoccsscosconcasomcsocoseos R +

[KIA4 player101 %6 follow ZEBUM A, FRLUSGRIEIA playerlol o
o EIM AT player101 JF4A, 0~1 Bk, serve RBUNHAIT T, R ETSANTEM,

nebula> GET SUBGRAPH WITH PROP 1 STEPS FROM "player101" OUT serve YIELD VERTICES AS nodes, EDGES AS relationships;

fhococo=ocococo—osooccooo=osososocooosososc=ooo=ooo=osos=o fhococo=occ—ococososcoooccooocoso=o-osooo—ooo—ooooo—ooosooo=ocososo=oso=ooo +
| nodes | relationships |
R e R e +
| [("player101" :player{age: 36, name: "Tony Parker"})] | [[:serve "player101"->"team204" @0 {end_year: 2018, start_year: 1999}]] |
| [("team204" :team{name: "Spurs"})] | 11 |
R e R +

REEYF BT

’-_-_----_-------_--\

/ \

Tag: player

VID: “player101” Tag: team

Properties: o VID: “team204”

* name: “Tony Properties:
Parker” A .
age: 36 * name: “Spurs

SN NN N N . . -y
- IS S S S S e e e

\ GET SUBGRAPH WITH PROP 1 STEPS FROM
« Playerl01" OUT serve;

s I SE D S DN S B S BT S S S S B B e e e

~

7’

FAQ
A LEEEERP S HIEBHSTEP_CONTHEBUZ A X R 2

N T RN TR, RTERESIHVRTE [ R — Bk, B0 T IR,
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4.15.1 GET SUBGRAPH

* JH GET SUBGRAPH 1 STEPS FROM "A"; ZEIMIIVIMELERAVIRIZ A>B . B->A Ml A>C, N T TRIMVSEREN:, STEMESSRN S B E—Bk, B>,
* JH GET SUBGRAPH 1 STEPS FROM "A" IN follow; ZXIHIIYIM R LE IV IR B>A , TEIEELE M M FASIE T —BE, Bl A->B,
AR R E I R SR R, BN MATCH 88 GO 184, 40 :

nebula> match p= (v:player) -- (v2) where id(v)=="A" return p;

nebula> go 1 steps from "A" over follow;
A2 EEEERPEHIYETSTEP_CONTHREEIX R ?
EIFRAZ R T EBIEN 2MF1LER, BARKEZEHE,

nebula> GET SUBGRAPH 100 STEPS FROM "player101" OUT follow YIELD VERTICES AS nodes, EDGES AS relationships;
o o E B E e EEE EE EEHEEEE 56 EEEEEECEEEEEEEEaEa =S EaEEEEEEEa

ffocococococooooooooocooocoCocoCoooooCoooooCooSCaoScoEaSoooEaoooaooooEaoacooacooaoooosa0 +
| nodes | relationships |
T P = PSS S +
| [("player101" :player{})] | [[:follow "player101"->"player100" @0 {}], [:follow "player101"->"player102" @0 {}1] |
| [("player100" :player{}), ("player102" :player{})] | [[:follow "player102"->"player100" @0 {}]]

froccooococococooooooooooococooocooooocSoSoococosasaoo T T T T T e e T T +

/5% #H: November 24, 2021
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4.15.2 FIND PATH

FIND PATH I EE G E A s H Y sl 2 IR B

EE

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> STEPS] [| ORDER BY $-.path] [| LIMIT <M>];
<vertex_id_Llist> ::=

[vertex_id [, vertex_id] ...]

® SHORTEST : EXHRIRFEEETE,

ALL © EIRFTE IR,

NOLOOP : EEFRIETBIARELE,

WITH PROP © SRR URBAME M, RESIIAR SR R

o <vertex_id_list> : s ID FlIR, ZPNEHISCES () 7. SRR §- Al dvar o

<edge_type_list> : Edge type %%, Z4 Edge type A CES () 7. * ZRArE Edge type.

REVERSELY | BIDIRECT : REVERSELY ¢RI, BIDIRECT 2],
® <WHERE clause> : FJLA#FH WHERE FHJ3d g 1,
o < BRI BRIAMER 5.

o b FEERERARI TR
Q  Note

FIND PATH IE A SRINBR T trail, MRV ERARTNELE, DA MEL, EEES LK

PR
* IR RAHNRNAIRIG, KRR ME ST H ST,
* FERFTA ISR ATRER HELIEIA.
o {3 wHeRE FAEOIN HAB ISR, BASRRIERUENE, BASKHRIEEL,
o EVAEPUE R, R5ARZNE.

il
SRIETYBE S TIELT (<vertex_id>)-[:<edge_type_name>@<rank>]->(<vertex_id) o

nebula> FIND SHORTEST PATH FROM "player102" TO "team204" OVER *;

S +
| path |
B e ) +
| <("player102")-[:serve@0 {}]->("team204")> |
S +

o0 000000000000000600000000000000000600000000500000000000000000000000000000000000000000000000000000000000000000006050000000000008000000 +
| path |
froccococococoeoe oo sooom oo Se oo s os SESE e SE S EaE S S o SE SE s SE SE e SESEoC S S o CESE S SE SE SE SE oo oo S oSS oE SESE Se oo oSS S oacosasaE s Sosoooss o +
| <("team204" :team{name: "Spurs"})<-[:serve@0 {end_year: 2016, start_year: 1997}]-("player100" :player{age: 42, name: "Tim Duncan"})> |
o0 500000000000000600000000000000000000000000500000000000000000500000000000000000000000000000000000000000000000006050000000000000000000 +
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nebula> FIND ALL PATH FROM "player100" TO "team204" OVER * WHERE follow.degree is EMPTY or follow.degree >=0;

| <("player100")-[:serve@0 {}]->("team204")> |
| <("player100")-[:follow@0 {}]->("playerl25")-[:serve@0 {}]->("team204")> |
| <("player100")-[:follow@0 {}]->("player101")-[:serve@0 {}]->("team204")> |
| ... |

| <("player100")-[:serve@0 {}]->("team204")>

| <("player100")-[:follow@0 {}]->("player125")-[:serve@0 {}]->("team204")>

| <("player100")-[:follow@0 {}]->("player101")-[:serve@0 {}]->("team204")>

| <("player100")-[:follow@0 {}]->("player101")-[:follow@0 {}]->("player125")-[:serve@0 {}]->("team204")> |
| <("player100")-[:follow@0 {}]->("player101")-[:follow@0 {}]->("player102")-[:serve@0 {}]->("team204")> |
| ...

FAQ
EEXHF WHERE 74, USEIMEEDIEPHIRMTIE?

SCHHEF wHeRE TS 08, EHFTREBIIELENE, AREIhrY
FIND ALL PATH FROM "player100" TO "team204" OVER * WHERE follow.degree is EMPTY or follow.degree >=0; o

B IE AR,

5% #H: November 24, 2021
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4.16 TR

4.16.1 EXPLAIN #1 PROFILE
EXPLAIN TEAJ4IHE nGQL IBAIIHATIRI, {EASXHAT nGQL 1EA],

PROFILE IEAIHAT nGQL 154), R ATHRIFIAITIEE, FI P ] DARIEA T H IR TREE O L& i ERE,

HITIHR
PF71HXIE Nebula Graph 215 12 FRUHA TiRIBRUE,

PUTH ISR IS nGQL BAJANEDN action s action SER/NYATHIT, Y action CIEREGEE RIVATA SRR, FKEGANENE, HRIESMASTIER
HEE, B action B ECIZE— 1 operator o

{40 SHow TAGS TEFJ53 M action, operator 24 Start A1 ShowTags . B & Z%11Y 60 1BAJATRESHACIEAR 10 N2 ERY action o

5P S
* EXPLAIN
EXPLAIN [format="row" | "dot"] <your_nGQL_statement>;
* PROFILE
PROFILE [format="row" | "dot"] <your_nGQL_statement>;
gt

EXPLAIN 5K PROFILE JEAJAUEIHI A TAMER & row (BRIN) A dot o FHFRTLUER format USSR,
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4.16.1 EXPLAIN #1 PROFILE

rowf&z{
row A& TURHR [EIE BAH EI— P 2RAE
o EXPLAIN

nebula> EXPLAIN format="row" SHOW TAGS;
Execution succeeded (time spent 327/892 us)

Execution Plan

----- fm=ccscccsodiocccocsoosccoodimososococccocooofbecocosososocososocooossoocoocsosocososocooossossoocsosocososooooos=ooo
| id | name | dependencies | profiling data | operator info |
77777 fecoococooolh o C0 0 COODO0COo000C0o0o0C00000C00000800000C00000Cc00000800000C0000050500
| 1| ShowTags | | outputVar: [{"colNames":[],"name":"__ShowTags_1","type":"DATASET"}] |
| | | | inputvar: |
77777 Docoooocoools b0 00 005000000000 0000000050500050000000500050000050000000000050500050000
| 0] Start | | outputVar: [{"colNames":[],"name" Start_0","type":"DATASET"}] |
----- frecoocozosads fhococcoccocoocosococosocoooooooo cocoscooo S S

* PROFILE

nebula> PROFILE format="row" SHOW TAGS;

fococoooo +
| Name |
e +
| player |
| team |
fococcooo +

Got 2 rows (time spent 2038/2728 us)

Execution Plan

----- o e o e e e e o e e e S e e e e e e e e e = o o o S B e S o e S B S e e S o S e S e e S e S e e e S B e S e S e S e e S
| id | name | dependencies | profiling data | operator info |
----- ooooocooonc ooooOCoono0cioOo0C0o0o0Coo000C0000000o000C00000C0505005 0000050000000 0005 00000C00000C050005 0000050000005 0005 000005000005 050005 0000000000
| 1] ShowTags | 0 | ver: 0, rows: 1, execTime: 42us, totalTime: 1177us | outputVar: [{"colNames":[],"name":"__ShowTags_1","type":"DATASET"}] |
| | | | | inputvar: |
77777 Do o00000008hoco0000000000C ks 000C00000000000005000000000000000C00000000000000000b
| 0] Start | | ver: 0, rows: 0, execTime: lus, totalTime: 57us |
----- T T e

S8 BE

id operator 1Y ID,

name operator FY%4 5,

dependencies YT operator FITfK§HiMY operator Y ID,

profiling data PATIEZ SN . ver Z7 operator HURRA 5 rows 327 operator i &4 RAYATHL 5 execTime FRIRHAAT action HYMFA] ;

totalTime FR/RHAAT action IYRSIAL, FRGTAEERT A, HEBARS [ATAY A,

operator info operator FYIELA(E B

dot1&z

dot #&FUREEE] DOT IEEMEE, REHPALUER Graphviz £RiHRIE,

O\ Note

Graphviz 2—# IR MALE T E, Al DOT &S AR IE, Graphviz f2i—MELTH, WK DOT BE X, JHFENSHN
SVG 5 JSON ZFH MR, ¥#HiE2 U 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:\Ll", shape=Mrecord];
"Start_2"->"ShowTags_0";
"Start_2"[label="Start_2|outputVar: \[\{\"colNames\":\[\],\"name\":\"__Start_2\",\"type\":\"DATASET\"\}\]\L|inputVar: \L", shape=Mrecord];
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https://dreampuf.github.io/GraphvizOnline/

4.16.1 EXPLAIN #1 PROFILE

R LdoRBy DOT 1S #4508 Graphviz &, 40 TR,

4 Start_2 h 4 ShowTags_0 h
outputVar: [{"colNames":[]."name":"__Start_2","type":"DATASET"}] outputVar: [{"colNames":[],"name":"__ShowTags_0"."type":"DATASET"}]
\mputVar: ) \dopu tVar: )

G H: November 24, 2021
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417 it

4.17.1 BALANCE

BALANCE JEAJ R DI1E Nebula Graph 1Y Storage HRZSSCPLTE M, B2 BALANCE IBAI/RHIF] Storage 5, 1S Storage 5,

BALANCE 1B THAUI T,

K

BALANCE DATA

BALANCE DATA <balance_id>
BALANCE DATA STOP
BALANCE DATA REMOVE <host_Llist>

BALANCE LEADER

LA
B {T:554591 774 Nebula Graph #£#H (8 Group ) WFiEDH. %
ID (balance_id) o

KBS

=
@
Hp

{71 BALANCE DATA {F:55 HIIRZS.

{5 11 BALANCE DATA f1:55.

£ Nebula Graph R HEEH MR ER Storage T4,
£ Nebula Graph /(80 Group H) 9% 777 leader,

4.17 84

FJE5%#H: November 24, 2021
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4.17.2 RIVERR

4.17.2 fRlVER

f£ Storage M55 ERIBSITIVESSFRIENL, BIAN COMPACT . FLUSH T STATS o ANSRIEIZERIFVEHERIRA, S R ATRERENRE, (RALEREAT IAEIH

17, &F. BIARE 1R,

O\ Note

FIA 1Rl B i 45 0 A 2T £ I 22 I JE o RE ST

SUBMIT JOB COMPACT
SUBMIT JOB COMPACT IEA] 2 fifli RocksDB HYKAERT compact #1F,
compact ELE FEIHIES M. Storage HRSFELIE,

w6

nebula> SUBMIT JOB COMPACT;

SUBMIT JOB FLUSH
SUBMIT JOB FLUSH IBALIFNT7H I RocksDB memfile B AfifAL,
Tl

nebula> SUBMIT JOB FLUSH;

SUBMIT JOB STATS

SUBNIT J0B STATS iEFA)Es— Mk, ZIE Y FiEZE R TS MR TeRs, R RILUER sow STATS IBAA St 4R, 1FIEIES I SHOW

STATS,

Q  Note

WIRTFETE Nebula Graph FFIVEHRE L, N T IRIURAIIG ISR, IEEHTHAT SUBMIT JOB STATS .

il

nebula> SUBMIT JOB STATS;

SHOW JOB

Meta fIRZ51% SUBMIT JoB &R WZAMESS, ARG HEC4AHFE nebula-storaged, SHOW JOB <job_id> 1A AJE R M Al I 4RI P B E VBV ATH £ (LS5 TS B

job_id TEFALT SUBMIT JoB IBAJHYZ2IK[A],
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4.17.2 Rl

il

nebula> SHOW JOB 34;

| Job 10(Taskid) | Comand(oesty | States | Start Time Vstop Tine T |
R Ve | FINISHED® | 2021-11-01703:32:27.000000 | 2071-11-01703:32:27.000000 |
|0 "192.168.8.111" | "FINISHED" | 2021-11-01T03:32:27.000000 | 2021-11-01T03:32:41.000000 |
SR BEHA
Job Id(TasklId) BT R ElL ID, HAT B RIEAR XIES 1D,
Command(Dest) BT ATIVE L @S SRR, HAT B RES XM nebula-storaged 4%,
Status BB EAE S HIRAS, PEBTES LIRS,
Start Time SR EAT S5 T T YIS ],
Stop Time SRR SAE SR AT ), S5 SRS H9IRZS CL4E FINISHED . FAILED B STOPPED o
{ElIRE
VENARZSHYBERRAN T
K& BE
QUEUE PENL R S5 1E FREASI R, JERTEY Start Time 922,
RUNNING VRNV BRI S5 AE AT, Start Time %I BXAYHCAART ],
FINISHED PENL AT 55 BT 5E K. Stop Time i BRI AT A,
FAILED PENRERAESS R, Stop Time I EXAELAAIN [H] .
STOPPED PRV 551521k, Stop Time I BXAHEAART ],
REMOVED PNV BRAT S5 MR

WS AL T

Queue -- running -- finished -- removed
\ \ /
\ \ -- failed -- /
\ \ /
| — stopped -/
SHOW JOBS

SHoW JOBS B A8 Hi 2 i | 22 ) P A A IR 1
PEVAIBRGL A [ — &, ANRFREESCI AN, 1§ Meta HRSSHISEL job_expired_secs » THIHIHS M Meta HRSSALIE,
il

nebula> SHOW JOBS;

feococos $ococococoscoscasocos . feccocosscoccoscasocooscoosos fooocccocosscaccoscacosooncos +
| Job Id | Command | Status | Start Time | Stop Time |
Doosocooo fo00000000000000000000 foooooo000000 D50 60000000000000000000000000 o0 00000000000000000000500005 +
| 34 | "STATS" | "FINISHED" | 2021-11-01T03:32:27.000000 | 2021-11-01T03: .000000 |
| 33 | "FLUSH" | "FINISHED" | 2021-11-01T03:32:15.000000 | 2021-11-01T03: .000000 |
| 32 | "COMPACT" | "FINISHED" | 2021-11-01T03:32:06.000000 | 2021-11-01T03: 000000 |
| 31 | "REBUILD_TAG_INDEX" | "FINISHED" | 2021-10-29T05:39:16.000000 | 2021-10-29T05: 000000 |
| 10 | "COMPACT" | "FINISHED" | 2021-10-26T02:27:05.000000 | 2021-10-26T02: .000000 |
feococos $ocococscoscoscasocos S feccocooscoccoscasocooocoosos $ooocccocooscacaoscacosooncos +

STOP JOB

STOP JOB HE A AJ LAfE 1 4 il B 22 I PR SE AR L
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4.17.2 fRlVER

il

nebula> STOP JOB 22;

RECOVER JOB

RECOVER JOB VA ) X ELHTHA T L ATEIZEMIN AR, FREIERE AR,

i
nebula> RECOVER JOB;
froccooocococacoooooo +
| Recovered job num |
Hocoooococooocoooo0o +
| 5 job recovered |
froccooocococacoooooo +

FAQ

AfAHEE AL iRIRE ?

SUBMIT JoB #RPEFEAIFYE HTTP S, 15427 Storage ARSSHLE LAY HTTP Sl 12 & IEH LIE, M AT LB TAT a3

curl "http://{storaged-ip}:19779/admin?space={space_name}&op=compact"

IR HEH: November 24, 2021
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4.17.3 RILEH

KILL QUERY A4y AT LAZKIE IETERUATINE ), & PT84,

O\ Note

2 i L 2 A AR K S i DUAAT KILL QUERY iy o

Ep S
KILL QUERY (session=<session_id>, plan=<plan_id>);

* session_id : =& ID,

* plan_id : AT ID,

15 ID MY TH R ID AILAE—HE — D, —FAllifid SHOW QUERIES 153K,

el
E— M RIETHI TR LIS — N RIETR AR
nebula> KILL QUERY(SESSTON=1625553545984255,PLAN=163);
HAREPERRLZE, HREMTMEE

[ERROR (-1005)]: Execution had been killed

4.17.3 #11#H

/5% #: February 8, 2022
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5. LB

5. TRIE

5.1 HEFEmIE. LRHNTIT Nebula Graph BYIF1R

R 4GE, %% Nebula Graph fYEORAEEIY, DURAATHSEREES THTRRIVETR,

5.1.1 FEiRtER
ANSSE A AN T IR EA S, m DUE s Ak o R 1A
* %513 Nebula Graph JFRFVESRZH4 ?
o MRIMHASETT Nebula Graph FYEERZTA 2
o APPSR HSE T Nebula Graph FYZEESRZHA ?

o FEWEZ D WNEAELZENS% Nebula Graph $#5 ?

5.1.2 4%i¥ Nebula Graph JRFZEK

R
P ZR
CPU 4y x86_64
NTF 4GB
U 10 GB, SSD
RERRER

LRICHHE Linux 2% 7H%%1% Nebula Graph, B PRARAN 2.6.32 B ERAR Linux 2%,
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RHFER

ROFRRATR LA T RAIUR, AIERENAFEEOR, B WATE TR, TSP E T TR 2D B TR R,

B A

glibc 2.17 KB E
make EEFERRA
m4 ERRERA
git (EERRERA
wget FEERERA
unzip ERFERRA
Xz ERRERA
readline-devel EERREA
ncurses-devel FEERERA
zlib-devel ERRRE R
gee 7.5.0 BBl
gcc-c++ EERERA
cmake 3.9.0 &Lk
gettext EERERA
curl ERRERA
redhat-lsb-core EERREMA
libstdc++-static FEERERRA
libasan ERRRE R
bzip2 ERRRERRR

ik

PATA Ldd --version ke ZE LA,

PATA A gee -v REERRA,

AT cmake --version K2 ZEHAR

{7 CentOS 8+, RedHat 8+, Fedora &%,

{¥{E CentOS 8+. RedHat 8+. Fedora "%,

HAhZE =TTIRE 2R (cmake) FrEX AN FEFHFZEEE] build B,

-289/709 -
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5.1.2 %% Nebula Graph %R

RRYRIFPRRIRT
AR S T ERI%SE Nebula Graph gaii TR fE,
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5.1.2 %% Nebula Graph %R

1. BEARIEL
* CentOS. RedHat, Fedora fHFiBEHATAI P4y :

$ yum update
$ yum install -y make \
m4 \
git\
wget \
unzip \
Xz \
readline-devel \
ncurses-devel \
zlib-devel \
gee \
gec-cHt |\
cmake \
gettext \
curl \
redhat-Llsb-core \
bzip2
// 1% Cent0S 8+. RedHat 8+. Fedora H/EZRE Llibstdc++-static M Llibasan.
$ yum install -y Llibstdc++-static Libasan

* Debian 1 Ubuntu FFIEHATAI Ty :

$ apt-get update

$ apt-get install -y make \
mé4 \
git\
wget \
unzip \
xz-utils \
curl \
Lsb-core \
build-essential \
Libreadline-dev \
ncurses-dev \
cmake \
gettext

2. & THL LK GCC 1 CMake IRAJEERM, WAEEIESIRITFLK,

$ g++ --version
$ cmake --version

WISRRARIERS, F PTG AV NS, QIRASER, TEARIEAT TRt
a. wifE G nebula | FAHT,

§$ git clone -b v2.6.1 https://github.com/vesoft-inc/nebula.git

WITRZEEREMARIY Nebula Graph, f#iFH --branch 3% -b JEWHEEAMMN Y nebula-common 7732, i, #§E2.6.1, @HalT :

$ git clone --branch v2.6.1 https://github.com/vesoft-inc/nebula.git

b. i A H3% nebula o

$ cd nebula

c. PUTAI T AR GCC fl CMake,

/] R CMakeo
§ ./third-party/install-cmake.sh cmake-install

// BHR CMake.
$ source cmake-install/bin/enable-cmake.sh

//opt BERAMERR,
$ sudo mkdir /opt/vesoft && sudo chmod -R a+w /opt/vesoft

/] BE 6(C. REE opt BRFESIR, AFPEAIMERNEMER.
$ ./third-party/install-gcc.sh --prefix=/opt

// BR 6CCo
$ source /opt/vesoft/toolset/gcc/7.5.0/enable

3. PUTHIAR install-third-party.sh o

$ ./third-party/install-third-party.sh
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5.1.3 MAMEHZ1T Nebula Graph 223K

5.1.3 MAIFIEETT Nebula Graph E3K

EHFER

CPU 4y x86_64

CPU ¥ 4

WTF 8 GB

T2 100 GB, SSD
BIERRER

LRiOCZHFE Linux /51 7% % Nebula Graph, AIEMIKIASTHEHPIRRA R 3.9 KL ERARY Linux R4

BRSSEEMIEEIN
iy B R
metad (meta #HENRS HE) 1
storaged (F#fififiR%s ) =1
graphd (ZFif5 RS HE) =1

planeayLmtng, HP I DEN LR E#BE 1 4> metad. 1 > storaged 11 1 graphd #Ef,

XT R WAIMIAIRSE, FIAT=EH ARSI P RTDULIRATT /5 2H8% Nebula Graph,

Pl metad 38R storaged JEREE R graphd #F
A 1 1 1
B - 1 1
C - 1 1

5.1.4 £ E551T Nebula Graph E3K

FEMFER

eS| 2Ok

CPU %44 x86_64

CPU %3 48

HtF 96 GB

i) 2 %900 GB, NVMe SSD
BIERRER

YR HHE Linux 24474 Nebula Graph, BHFEAF“IREEHEFPRZARA R 3.9 B ERRAR Linux 245,

H PRI LU AR —EE AL S BORTES Nebula Graph 1RE, HEIESWAKACHE,
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ARSSE5RIEEIY

5.1.5 Nebula Graph &{FERK

RN BT BER,
bz B
metad (meta RS HRE) 3
storaged (fEfiEARSSHAE) =3
graphd (Ff5 8RS =3

HHAE 3 1 metad 2, H1 metad MRS HEIQEGF4ES meta HURT—NEIA,

storaged HEREAECR A RFENE 22 R RIATRUR,

R LHE— B LS 2 DRI, BINEAYIARRIISERE, DA T /75858% Nebula Graph,

LIFREY D metad JFEER storaged JFFEER
A 1 1
B 1 1
C 1 1
D 1
E 1

5.1.5 Nebula Graph ZiREEK

graphd JEFEEUR
1

1

FFTRITME—4 3 B4 Nebula Graph SEEEFTFRNNTE, 22N X EE,

¥ L XA HHAKX

3

figi Bytes SAOEH * BERNTEFHAN * 6 *

ey 120%

2

fil

" Bytes [ SAAKIEE * 15 + RocksDB SLfilfE *

ea (write_buffer_size *
max_write_buffer_number + 3REfFEA/N)] *
120%

7 SRERNE X

X disk_partition_num_multiplier

b

i

o IR 1 O AR ZE RN FRREER L 120% 2
B ROMY 20% 8 T,

o A2 @ ANfAIEREX RocksDB SEfilcs ?

B

T SOFEAEEME ORISR, TR S SHamEs * BESTEgRHAN
* 6 [N2e), PRIETES WYL 5T ECR,

SRnrE% * 15 2 BloomFilter % & Y NTE 20,
write_buffer_size A1 max_write_buffer_number &2 RocksDB M7l X 5
B, VEHEIES U MemTable, &7 A/NES U Memory usage
in RocksDB,

disk_partition_num_multiplier EEUEN 2~10 B—NEER, FH T
AL ERE, HDD f#/H 2,

B AE etc HRMNABRCE S nebula-storaged.conf ,  --data_path AN HIRAT M —1> RocksDB 3:ff, HREEHEE RocksDB SR,
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https://zh.wikipedia.org/wiki/-E5-B8-83-E9-9A-86-E8-BF-87-E6-BB-A4-E5-99-A8
https://github.com/facebook/rocksdb/wiki/MemTable
https://github.com/facebook/rocksdb/wiki/Memory-usage-in-RocksDB#block-cache
https://github.com/facebook/rocksdb/wiki/Memory-usage-in-RocksDB#block-cache

5.1.6 FAQ

O\ Note

FA P AT DAFERL i S nebula-storaged. conf HHRJI --enable_partitioned_index_filter=true JF&{K bloom I J&#% &5 I ATE R/, (IR AEFLLpEA =
(random-seek) MEULT, FIREZFFKILEUERE,

5.1.6 FAQ
*FEEeE
Nebula Graph /2% NVMe SSD T HAISKEINY, FTABASEERET SSD &M TIAIL, ZORIRERY IOPS AKX Latency,
o FNEXER HDD ; KOAH IOPS MHAEE, FENIHEILIRR ; RBFR R,
o PEEMImFERSE (W0 NAS 5 SAN) , FEIMERT HDFS 8 Ceph MAEIMIEA,
* AHREMEMEERES (RAID)

o fFiFAHL SSD %4,
%*F CPU i

® Enterpriseonly

Nebula Graph 2.6.1 X2 E ARM 288 (245 Apple Mac M1 st & ENERME) 5817, RS NIRRT L% £,

I @ March 10, 2022
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https://nebula-graph.com.cn/pricing/

5.2 P54

5.2 iR 5 ZiE

5.2.1 fEAIRIBZR % Nebula Graph

RIS %% Nebula Graph Jo¥F B7E XmFEMILEIRE, FHMIREHRE,

ARSI

o R IR IF NG, S OVIRRE(E SRS =3RRI T,

O\ Note

BARSFE B 24w 1% Nebula Graph,

* R522%% Nebula Graph fYFALA] LU ] BB,
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5.2.1 ffiJFS %% Nebula Graph

RRIR

O\ Note

M2.6.1ATFF4H, Nebula-Graph, Nebula-Storage. Nebula-Common FRES (3 E & H A Nebula {REGGE, Ktgm1EE RS 2 HiRA 5 B A
FiAR I,

1. %if% Nebula Graph M ASEIENL,
o [HEFE] QIR E L2 6. 1A Nebula Graph, ST N4y :

§$ git clone --branch v2.6.1 https://github.com/vesoft-inc/nebula.git
* WIRFELLLEHMIIFRRAHE T, $UATA0 T @57k master 73 3IARES
$ git clone https://github.com/vesoft-inc/nebula.git

2. A H3E nebula o

$ cd nebula

3. QI H 3% bui ld HiE A% H 5%,
§ mkdir build & cd build

4. {#ifl CMake 4% makefile ¢

Q\ Note

BRINLCLEHE R Jusr/local/nebula , AIRFFEMELEETE, TEET H@DNMEINSEL -DMAKE_INSTALL_PREFIX=<installation_path>

HZ% CMake Z¥1iHH, 1EZ U CMake %,

§ cmake -DCMAKE_INSTALL_PREFIX=/usr/local/nebula -DENABLE_TESTING=0FF -DCMAKE_BUILD_TYPE=Release ..

5. 4% Nebula Graph,

O\ Note

KB RELF ZORAN L5 =77 R R o

R T SE YRR B, TR - HEA TR FRATEER N EBOM\(min (\text{ CPU } 44K, \frac{ M7 (GB)}{2})V).
$ make -j{N} # E.g., make -j2
6. 2% Nebula Graph,
§ sudo make install

7. BEEF W etc/ HEH ERINH Jusr/local/nebula/etc ) WELESCHENSEEIR, FF Al LURTE RO B SAVECE SCE, QISR script HR T
A, E# Fik. EE. PIERIERRS, BT M%AN nebula-graph.conf ,  nebula-metad. conf Fl nebula-storaged. conf o

£ 2.0.1 p, AIDUEEER script 3 FRIMAIA, N LRI E SR 4.

- 296/709 - 2021 Vesoft Inc.



5.2.1 ffiJFS %% Nebula Graph

47 master hi4d
master 7 ZIVARESEHTHE, MR %EE T master 703 MIVITF AR Nebula Graph, AIARHELL TN Z IR EHRA,

1. fEEFE nebula F, $HATATS git pull upstream master BEHTIEAD,

2. fEH % nebula/build H, EEHTHLAT make -j{N} Fl make install o

T4
o (2IKAR) 1%iE License

* 1 Nebula Graph iR%%

CMake B3
ERAE
$ cmake -D<variable>=<value> ...

T3HJ CMake ZEATLUERCE (CMake) MBI IARE R E,
CMAKE_INSTALL_PREFIX

CMAKE_INSTALL_PREFIX $§7E Nebula Graph AR, HASHIAL B SRRV RZEREEE, BRINIEIEN Jusr/local/nebula o
ENABLE_WERROR

ENABLE_WERROR BRIAMELCH N, FORIFATEZE Y (warning) 8RR (error) . ANSRARE, FFRILOZEN OFF
ENABLE_TESTING

ENABLE_TESTING ZRINME A oN, FHciifiRSH Nebula Graph IREGHE, AR HFERSELL, A]LU%E N oFF ,

ENABLE_ASAN

ENABLE_ASAN BRINEL Y OFF , /R K HIATEIRIEIREN T . ASan (AddressSanitizer) . % T.EJ2 N Nebula Graph FF&&#ERT, AIRFZIFE, Al

WEEH N,
CMAKE_BUILD_TYPE

CMAKE_BUILD_TYPE %l Nebula Graph 1 build /575, BUEWRBAIT :

* Debug
CMAKE_BUILD_TYPE FUERIME, build IEHHICF debug &, AHEHAMLLIED,
* Release
build SFEPEAMLIET, A5t debug F:R,
* RelWithDebInfo
build SFEAREEAMRGEDT, HI0% debug 5.
* MinSizeRel
build FREAVGEDT R LETHERRIG A, Fidxk debug FE.

CMAKE_C_COMPILERICMAKE_CXX_COMPILER

EHEEOT, CMake =HEAEHGFEH TN LAY C/C++4idds, (HSANRGIRARE ZEATIER T, sCE MM, T T anisEE

Frefi dnfy LS 1

$ cmake -DCMAKE_C_COMPILER=<path_to_gcc/bin/gcc> -DCMAKE_CXX_COMPILER=<path_to_gcc/bin/g++> ..
$ cmake -DCMAKE_C_COMPILER=<path_to_clang/bin/clang> -DCMAKE_CXX_COMPILER=<path_to_clang/bin/clang++> ..

-297/709 -

2021 Vesoft Inc.



5.2.1 ffiJFS %% Nebula Graph

ENABLE_CCACHE
ENABLE_CCACHE BRIAMELN ON, FER{EH Ccache (compiler cache) T HAMHS%,

WIEAREIEEH ccache, {X{NIiE ENABLE CCACHE=OFF 2 ATHY, PIATEHLEFE R |, ccache 2N H{YRIFR, FILGATEEIREREAR export
CCACHE_DISABLE=true , BYF{EXLF ~/.ccache/ccache.conf RSN disable=true , BZAERIES U ccache official documentation,

NEBULA_THIRDPARTY_ROOT

NEBULA_THIRDPARTY_ROOT 57 5 = 7 BRIV Z2 50818, BRIAGTEEN Jopt/vesoft/third-party o

il
AR IHIRERIERI, TESE LTI

1. RERERGHURE GG ZER, WIERIBERZRE S 2.
2. f# third-party 275 FHZE%E,
3. fdiF make -j1 BEESRIFHRIE,

IR HEH: November 24, 2021
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https://ccache.dev/manual/3.7.6.html

5.2.2 {§ RPM ¢ DEB @ %%t Nebula Graph

5.2.2 f#iffl RPM 8¢ DEB %% Nebula Graph

RPM FI DEB /2 Linux &% F# WA, A RPM 2t DEB SUfFE—AlE L4 Nebula Graph,

O\ Note

% Nebula Graph $£#1Y/7:\2 Wi [l RPM/DEB U B4ERH,

® Enterpriseonly

(R &% E inquiry@vesoft.com,

=St

L wget

THERRE
FIEZ 0ss T&
* T#i release iz
URL F&ATF

//Centos 7
https://oss-cdn.nebula-graph.c

o
E]

//Centos 8
https://oss-cdn.nebula-graph.co

E

//Ubuntu 1604
https://oss-cdn.nebula-graph.co

El

//Ubuntu 1804
https://oss-cdn.nebula-graph.co

E]

//Ubuntu 2004
https://oss-cdn.nebula-graph.c

o
E]

FIANEE T #EER T Centos 7.5 1Y 2.6.1 22256 ©

wget https://oss-cdn.nebula-graph.com.cn/package/2.6.1/nebula-graph-2.6.
wget https://oss-cdn.nebula-graph.com.cn/package/2.6.1/nebula-graph-2.6.

TFEGEHT ubuntu 1804 1 2.6.1 ZCEET,

wget https://oss-cdn.nebula-graph.com.cn/package/2.6.1/nebula-graph-2.6.
wget https://oss-cdn.nebula-graph.com.cn/package/2.6.1/nebula-graph-2.6.

.el7.x86_64.
el7.x86_64.

-

ubuntul804.
ubuntul804.

o
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.cn/package/<release_version>/nebula-graph-<release_version>.el7.x86_64.rpm

.cn/package/<release_version>/nebula-graph-<release_version>.el8.x86_64.rpm

.cn/package/<release_version>/nebula-graph-<release_version>.ubuntul604.amd64.deb

.cn/package/<release_version>/nebula-graph-<release_version>.ubuntul804.amd64.deb

.cn/package/<release_version>/nebula-graph-<release_version>.ubuntu2004.amd64.deb

rpm
rpm.sha256sum.txt

amd64.deb
amd64.deb.sha256sum. txt
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https://docs.nebula-graph.com.cn/2.6.1/4.deployment-and-installation/2.compile-and-install-nebula-graph/deploy-nebula-graph-cluster/

5.2.2 f#ifl RPM ¢ DEB %% Nebula Graph

o TEHABITLRA (nightly)

* nightly KA # T IRHIRE. HrRetE, IR RAEE P FRE A nightly iR,
* nightly JANRIES H#RER B A, WARIERE 2 B0 4.

URL #ATF -

//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

PANEE R 2021.11.24 5E T Centos 7.5 [ 2.x 224540

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

BRE 2021.11.24 5EHTF Ubuntu 1804 19 2.x ZE3EE

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

3 Nebula Graph
* %% RPM 6
§ sudo rpm -ivh --prefix=<installation_path> <package_name>
BIAIAEERIARS % T 2262 6. 1 IfAHI RPM ¢
sudo rpm -ivh nebula-graph-2.6.1.el7.x86_64.rpm
* %% DEB &
§ sudo dpkg -i --instdir==<installation_path> <package_name>
BIAIAEERIARS % T 24626 1A DEB @ :

sudo dpkg -i nebula-graph-2.6.1.ubuntul804.amd64.deb

O\ Note

QIR E LI, BRIANTIEIRIED Jusr/local/nebula/

JRIRE
o ({2MkFR) i%E License

* JE3)l Nebula Graph
* %% Nebula Graph
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https://docs.nebula-graph.com.cn/2.6.1/4.deployment-and-installation/deploy-license
https://docs.nebula-graph.com.cn/2.6.1/2.quick-start/5.start-stop-service/
https://docs.nebula-graph.com.cn/2.6.1/2.quick-start/3.connect-to-nebula-graph/

5.2.2 f#ifl RPM ¢ DEB %% Nebula Graph

G November 24, 2021
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5.2.3 fi#i{f] targz %% Nebula Graph

5.2.3 £ tar.gz X &% Nebula Graph

FFRIDU N EF TR tar.gz SCHHuEZ%E Nebula Graph,

O\ Note

Nebula Graph M 2.6.0 fiiA 2424t tar.gz X

1BESRE

1. {40 T HbtE T%; Nebula Graph [ tar.gz XfF,
TERTFRE <release_version> BN FEIIRA,

//Centos 7

https://oss-cdn.nebula-graph.com.cn/package/<release_version>/nebula-graph-<release_version>.el7.x86_64.tar.gz

//Checksum
https://oss-cdn.nebula-graph.com.cn/package/<release_version>/nebula-graph-<release_version>.el7.x86_64.tar.gz.sha256sum.txt
//Centos 8

https://oss-cdn.nebula-graph.com.cn/package/<release_version>/nebula-graph-<release_version>.el8.x86_64.tar.gz

//Checksum
https://oss-cdn.nebula-graph.com.cn/package/<release_version>/nebula-graph-<release_version>.el8.x86_64.tar.gz.sha256sum. txt
//Ubuntu 1604
https://oss-cdn.nebula-graph.com.cn/package/<release_version>/nebula-graph-<release_version>.ubuntul604.amd64.tar.gz

//Checksum
https://oss-cdn.nebula-graph.com.cn/package/<release_version>/nebula-graph-<release_version>.ubuntul604.amd64.tar.gz.sha256sum.txt
//Ubuntu 1804
https://oss-cdn.nebula-graph.com.cn/package/<release_version>/nebula-graph-<release_version>.ubuntul804.amd64.tar.gz

//Checksum
https://oss-cdn.nebula-graph.com.cn/package/<release_version>/nebula-graph-<release_version>.ubuntul804.amd64.tar.gz.sha256sum.txt
//Ubuntu 2004
https://oss-cdn.nebula-graph.com.cn/package/<release_version>/nebula-graph-<release_version>.ubuntu2004.amd64.tar.gz

//Checksum
https://oss-cdn.nebula-graph.com.cn/package/<release_version>/nebula-graph-<release_version>.ubuntu2004.amd64.tar.gz.sha256sum.txt

flan, B TFEGEHT centos 7.5 1 Nebula Graph v2.6.1 tar.gz XX, BfTLA T .
wget https://oss-cdn.nebula-graph.com.cn/package/2.6.1/nebula-graph-2.6.1.el7.x86_64.tar.gz

2. fi#% tar.gz 31| Nebula Graph 72225 H 5%,

tar -xvzf <tar.gz_file_name> -C <install_path>

* tar.gz_file_name F/1 tar.gz XIFHIHAFT,
® install_path FOREEIER

fan -

tar -xvzf nebula-graph-2.6.0.el7.x86_64.tar.gz -C /home/joe/nebula/install

3. (EALIE S 4 DA AL,

AR ES, T B etc Y nebula-graphd. conf.default . nebula-metad.conf.default 1 nebula-storaged.conf.default EEansh, MHER .default, ENAT
JZF] Nebula Graph RYBRIARCE, AIFREXICE, S WAEEH,

Ztt, Nebula Graph Z235eEE,

T4
e ({2IkAR) #iE License

* % Nebula Graph iR%
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5.2.3 fif] targz Xff%%% Nebula Graph

G November 24, 2021
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5.2.4 f#iff] Docker Compose % Nebula Graph

5.2.4 &/ Docker Compose &2 Nebula Graph

i} Docker Compose A DA TUHESAFIVELE S HOE 8 Nebula Graph g5, (EAENX Nebula Graph AR 1%

ARSI
o EHLELEANT AR

R HEPE R A HHRESE

Docker PR Install Docker Engine
Docker Compose iS5 &N Install Docker Compose
Git i5% i Download Git

* WISREFAIE root %8 Nebula Graph, 1ERAUZAF Docker FHEMIRIR, HE4ER, 7SI Manage Docker as a non-root user,
* BshFENL LM Docker AR5,

* HIRELET Docker Compose ML EHE 175 —MEAN Nebula Graph, JleIEa MRS, FEEMIBR E 5% nebula-docker-compose/data o

EREFNEIE Nebula Graph

1. @53 Git 5aF% nebula-docker-compose M 2.6.0 73372 FHL,

master 73 3¢ 0L & SRR AR MRS, T A~ BEAE A 7 PR o P EAROAS

$ git clone -b v2.6.0 https://github.com/vesoft-inc/nebula-docker-compose.git
2. Y2 H 5% nebula-docker-compose o

$ cd nebula-docker-compose/

3. U TAI F @33 Nebula Graph fi%5.

O\ Note

MR KHIREFBS, EXEH Nebula Graph Bif%fll Nebula Console 1%,

[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
O\ Note

LRSS EZAE R, S WA E .
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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

4. YE% Nebula Graph,

5.2.4 f#iffl Docker Compose % Nebula Graph

a. {fif] Nebula Console B{$55— &4, %S Nebula Graph IRSFTENMZ (nebula-docker-compose nebula-net) A,

$ docker run --rm -ti --network nebula-docker-compose_nebula-net --entrypoint=/bin/sh vesoft/nebula-console:v2.6.0

O\ Note

A P25 T HE AR FR 7 nebula-docker-compose_nebula-net N[H], & AU T mHEE.

$ docker network Ls
NETWORK 1D NAME
a74c312b1d16 bridge
dbfa82505f0e host
ed55ccf356ae

93ba48b4b288 none

nebula-docker-compose_nebula-net

b. j#t Nebula Console j%# Nebula Graph.

DRIVER
bridge
host
bridge
null

SCOPE
local
local
local
local

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

Q  Note

ENN [ 1/ R = 4 G NT R

C. PUATUT T A 5SS nebula-storaged HFFRIRAS,

nebula> SHOW HOSTS;

freccsoocozozas frecocoo fococcooo
| Host | Port | Status
Docoooococoooo Docoooo Pococoooo
| "storaged0" | 9779 | "ONLINE"
| "storaged1" | 9779 | "ONLINE"
| "storaged2" | 9779 | "ONLINE"
| "Total" | |
fecoooocosoooo teocooo dococoooo

5. PUTHR exit AILURHIA .

#E Nebula Graph [RSZHIRASHI

a

"No valid partition'

+
|
¥
| "No valid partition"
|
| "No valid partition
[
¥

XA, HEEERHCEENRF 4

HUA T docker-compose ps AJLAFIH Nebula Graph ARSSHUIRZASHIG .,

$ docker-compose ps

Name Command

GBI root ) FIMERUEAD R SR AISRARGE A S0 AIE,

{rcccooocozococosocosoocoo +
| Partition distribution |
7777777777777777777777 Docoooocosooocosooocoooooth
" | "No valid partition" |

" | "No valid partition" |

" | "No valid partition" |

\ |
fecoooocososococoocoooooon +

2 LS NI,

nebula-docker-compose_graphdl_1
nebula-docker-compose_graphd2_1
nebula-docker-compose_graphd_1
nebula-docker-compose_metad0_1
nebula-docker-compose_metadl_1
nebula-docker-compose_metad2_1
nebula-docker-compose_storaged0_1
nebula-docker-compose_storagedl_1

nebula-docker-compose_storaged2_1

Nebula Graph BRIAEFH 9669 S 1 & e itARSs, ARFEELRA,

Nebula Graph fIR%.

./bin/nebula-graphd --flag ...
./bin/nebula-graphd --flag ...
./bin/nebula-graphd --flag ...
./bin/nebula-metad --flagf ...
./bin/nebula-metad --flagf ...
./bin/nebula-metad --flagf ...
./bin/nebula-storaged --fl ...
./bin/nebula-storaged --fl ...

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

S
<

U

E=]

U

<

(health:
(health:
(health:
(health:
(health:
(health:
(health:
(health:

(health:

starting)
starting)
starting)
starting)
starting)
starting)
starting)
starting)

starting)
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13000/tcp, 13002/tcp, 0.0.0.0:33295->19669/tcp,
3699/tcp, 0.0.0.0:33298->9669/tcp
13000/tcp, 13002/tcp, 0.0.0.0:33285->19669/tcp,
3699/tcp, 0.0.0.0:33286->9669/tcp
13000/tcp, 13002/tcp, 0.0.0.0:33288->19669/tcp,
3699/tcp, 0.0.0.0:9669->9669/tcp

11000/tcp, 11002/tcp, 0.0.0.0:33276->19559/tcp,
45500/tcp, 45501/tcp, 0.0.0.0:33278->9559/tcp
11000/tcp, 11002/tcp, 0.0.0.0:33279->19559/tcp,
45500/tcp, 45501/tcp, 0.0.0.0:33281->9559/tcp
11000/tcp, 11002/tcp, 0.0.0.0:33282->19559/tcp,
45500/tcp, 45501/tcp, 0.0.0.0:33283->9559/tcp
12000/tcp, 12002/tcp, 0.0.0.0:33290->19779/tcp,
44500/tcp, 44501/tcp, 0.0.0.0:33294->9779/tcp
12000/tcp, 12002/tcp, 0.0.0.0:33296->19779/tcp,
44500/tcp, 44501/tcp, 0.0.0.0:33299->9779/tcp
12000/tcp, 12002/tcp, 0.0.0.0:33297->19779/tcp,
44500/tcp, 44501/tcp, 0.0.0.0:33300->9779/tcp

o

=3

o

=3

o

=3

o

=3

o
o
o

=
=
o

o
o
o

=
=
o

o
o
o

=
=
o

o
o
o

=
=
o

:33291->19670/tcp,
:33284->19670/tcp,
:33287->19670/tcp,
:33275->19560/tcp,
:33277->19560/tcp,
:33280->19560/tcp,
:33289->19780/tcp,
:33292->19780/tcp,

:33293->19780/tcp,

BB H 3 nebula-docker-compose I SIAF: docker-compose.yaml , RS E)E
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#E Nebula Graph [RSHEEENBRE

5.2.4 f#iff] Docker Compose % Nebula Graph

Nebula Graph WFTH EBHEH H SR ASLIFHETE nebula-docker-compose/data A1 nebula-docker-compose/Llogs H 3%,

H ISR

nebula-docker-compose/
|-- docker-compose.yaml

f—— data

f—— meta0
f—— metal
—— meta2
f—— storage0
f—— storagel

—— storage2

[—— storage0
[—— storagel

—— storage2

{21k Nebula Graph fRS3

FFRIBATAN F 4321k Nebula Graph AR5 :

$ docker-

IMFREAT TR, FRegsnfFEERSs.

Stopping
Stopping
Stopping
Stopping
Stopping
Stopping
Stopping
Stopping
Stopping
Removing
Removing
Removing
Removing
Removing
Removing
Removing
Removing
Removing
Removing

compose down

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

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

nebula-docker-compose_metad0_1
nebula-docker-compose_metadl_1
nebula-docker-compose_metad2_1

. done
. done
. done
nebula-docker-compose_storagedl_1 ...
nebula-docker-compose_storaged2_1 ...
nebula-docker-compose_storaged0_1 ..

done
done

. done
. done
. done
. done
.. done

. done
.. done
nebula-docker-compose_storagedl_1 ...
nebula-docker-compose_storaged2_1 ..
nebula-docker-compose_storaged0_1 ...

. done

. done
.. done

done

. done

done

network nebula-docker-compose_nebula-net

4T docker-compose down -v VS -v FFMMIBRFTE A EEE, ARMEAE nightly IRA, HHA - ERB, H20E 0 a5,

{E4ECE

Docker Compose & Nebula Graph, A& XA E A nebula-docker-compose/docker-compose.yanl , EEX1% S HFNRIEC B H- 5 JE ARSS BN m] EHThC iE A4

o

BARHIRCIE IS WA E

B RiE

HN{AIEIE DOCKER BREFEISVERAYERE 2

1£ H 5% nebula-docker-compose PETECCA: docker-compose.yanl , 4 R ARSSHY ports K& M [EE M, F4n

-306/709 -
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5.2.4 f#iffl Docker Compose % Nebula Graph

graphd:
image: vesoft/nebula-graphd:v2.6.1

ports:
- 9669:9669

- 19669
- 19670

9669:9669 ZL/ RN 9669 MLEEISHIHASHIHIZ 9669, T /41 19669 FRPERAY 19669 U EIAERIYH 2RI,
B{AIFHRIEST NEBULA GRAPH PRS389 DOCKER $5{% ?

1. 13244 nebula-docker-compose/docker-compose. yaml ‘:F‘, HEPTE RS image FHESALE AR IR G RR AR,
2. TEH 3% nebula-docker-compose PNHHATA4T docker-compose pull , BEHT Graph k%5, Storage RZ5H1 Meta IRSSHIEEER,
3. HHATAT docker-compose up -d J53/] Nebula Graph Ai%5.

4. it Nebula Console %% Nebula Graph J&, 53HIHAfTAT4S SHOW HOSTS GRAPH .  SHOW HOSTS STORAGE .  SHOW HOSTS META 5 5 HRSSHRAN,
H1TERSDOCKER-COMPOSE PULLIRFEERROR: TOOMANYREQUESTS

AIREEEIAN TR

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

DLHEIREEREAE] Docker Hub AYHRRIRAI, fER/748155 0l Understanding Docker Hub Rate Limiting,
A&7 NEBULA CONSOLE ?

PATAN F a4y a] LU Nebula Console & iiEi(5,

docker pull vesoft/nebula-console:v2.6.0

1+ E$ NEBULA-DOCKER-COMPOSE € (NEBULA GRAPH 2.0.0-RC) J&, FKiki#idin13699i%EH NEBULA GRAPH ?

£ Nebula Graph 2.0.0-RC WA, BRI 3699 SN 9669 o -1 FH 9669 Uit [1iZE4%, BRIECAELE SCHF docker-compose. yaml PAIITSH o
Ft+E% NEBULA-DOCKER-COMPOSE €5, Tifihia#iE? (2021401 504 H)

WIEAE 2021 42 01 A 04 HJG%EHE nebula-docker-compose &%, i L2 i GEIE, BIEUCSLHE docker-compose.yanl , i CHESC Z il
A%, PEEIES MBI G,

71+ E% NEBULA-DOCKER-COMPOSE &G, TikihiagiE? (2021 F£01 A 27 A)

2021 01 A 27 BERTEIEHR, TEHREZAIVENE, 1EHITM docker-compose down -v fHIERFT A A IR,

R T
H P ef A B WA SEEE Nebula Graph 2.0,

f#iH] docker compose % Nebula Graph 2.0 #1 Web Studio (18 %3 10 #)

IR ##T: December 6, 2021
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https://www.docker.com/increase-rate-limit
https://github.com/vesoft-inc/nebula-docker-compose/commit/2a612f1c4f0e2c31515e971b24b355b3be69420a
https://www.bilibili.com/video/BV1T54y1b7pa

5.2.5 f#if RPM/DEB €I#i% Nebula Graph Z4£E#T

5.2.5 {§f RPM/DEB &R Nebula Graph ZH| 58+

Nebula Graph B /TIVEREETE, M AILUEH RPM 8 DEB SXHFFalERBER, ARt 7B ERHIRA,

BEAE
L RAE YT 1P Mk graphd #REO® storaged #FEO® metad AR
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 -
ARt

#Egr 5 AT BRI,

FRIERERIE

1. %% NEBULA GRAPH
TEEBE G —B RS # L% Nebula Graph, ZEEEAHEEIRS, ©HEAFNESU .
* ffifF] RPM = DEB %% Nebula Graph
* RS 2% Nebula Graph
2. (EREEX
1B MRS %5 1 Nebula Graph BiiE <,

Nebula Graph WATEHECE 3N T 7225 H 1Y etc B3N, ©L4E nebula-graphd.conf . nebula-metad.conf A1 nebula-storaged.conf , Fi /'R LLFUERPRFRARSS
HIBLE S, & MR B E L E ST,

PLas$ 5 FHE AL E S

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

FIFRIUBHEU TREESIHINE, (R RREBSIDRE, RRRINENERINLE, @THP T RRRFR S MRS 2R R
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5.2.5 f#if] RPM/DEB ¢t/ Nebula Graph ZH4E#E

O\ Note

FEELIIELIEZ neta_server addrs, FTARCE AT ZIHGFHTH Meta 551 TP MIEAISRET, RN FREEW local ip AHLAA L HVELF TP Hikt,
AL EZEITEH IR S I

* Meta IRFHCE
* Graph RSB

* Storage ARZSELE

* Hlds A fciE

* nebula-graphd.conf

#i R networking ###HHHI#E

# 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

--listen_netdev=any

# Port to Listen on

--port=9669

¢ nebula-storaged.conf

#HHHHHHE networking ##H#HHH#HIH

# 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 Llistening port

--port=9779

¢ nebula-metad.conf

#HHHHHH#E networking ##H#HHHHEH

# 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 Llistening port

--port=9559
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5.2.5 f#iffl RPM/DEB % Nebula Graph ZHl5Hf

. Hlds B ACiE

* nebula-graphd.conf

####HH S networking #HH#A#HHHE

# 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

#HHHHHE networking ###HHH#HIH

# 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 Llistening port

--port=9779

¢ nebula-metad.conf

#HH#HHHH#E networking ###HH#H#HEH

# 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 Llistening port

--port=9559

* s C BCiE

¢ nebula-graphd.conf

#HHHHHE networking ##H#HHH#HEHE

# 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 Llisten on

--port=9669

* nebula-storaged.conf

####H#E#E networking ##H#####HHH

# 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 Llistening port

--port=9779

* nebula-metad.conf

####HHE#E networking #######HHH

# 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 Llistening port

--port=9559
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5.2.5 {#iffl RPM/DEB tJ#i% Nebula Graph ZA/4EH#

. Hlés D ACiE

* nebula-graphd.conf

####HH S networking #HH#A#HHHE

# 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

--listen_netdev=any

# Port to Listen on

--port=9669

¢ nebula-storaged.conf

#HHHHHE networking ###HHH#HIH

# 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 Llistening port

--port=9779

* Hlis E BCiE

¢ nebula-graphd.conf

#HHHHHH#E networking ###HHH#HEH

# 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 Llisten on

--port=9669

* nebula-storaged.conf

####HH##E networking ####H###HHH

# 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 Llistening port

--port=9779

3. BhEes¥

RIS A L R,

PLERTS GGLEEILEE: 2

A graphd. storaged. metad
B graphd. storaged. metad
C graphd. storaged. metad
D graphd. storaged

E graphd. storaged

B3 Nebula Graph #HEMSUIT

sudo /usr/local/nebula/scripts/nebula.service start <metad|graphd|storaged|all>
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O\ Note

M55

4.

HERN

o W PRI IRSS de P X BHERR AT LR SN, @ WIARSS RIS 3h R

* YF#ED) graphd. storaged fll metad i, "JLIAH all 1%,

5.2.5 f#if RPM/DEB €I#i% Nebula Graph Z4£E#T

* /Jusr/local/nebula /& Nebula Graph HIBRINLZLER T, AIRBSOT KRR, BEALHBE BEZEERFWNE, BSIE Nebula Graph

LA CLI &P Nebula Console, AAREELM—1E/E5T graphd HEHINLEE, HUTAHT SHow HosTs I EESRREIRAS, AN |

$ ./nebula-console --addr 192.168.10.111 --port 9669 -u root -p nebula

2021/05/25 01:41:19 [INFO] connection pool is initialized successfully

Welcome to Nebula Graph!

> SHOW HOSTS;

Hocoooococooocooooo Hocoooo +
| Host | Port |
froccooocococacooooa focooao +
| "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 |
| "Total" | |
tecoooococosococono tocoooo +

"ONLINE"
"ONLINE"
"ONLINE"
"ONLINE"
"ONLINE"

+—————— + — +

"No valid partition
"No valid partition
"No valid partition"
"No valid partition"
"No valid partition

Hocoooocooooococoooono0o00 +
| Partition distribution |
focoooccosoocococacooooan +
| "No valid partition" |
| "No valid partition" |
| "No valid partition" |
| "No valid partition" |
| "No valid partition" |
| \
focooocooooooocososoconoo +

T HEH: November 24, 2021
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5.3 WiBE iR License

5.3 1B AR License

Nebula Graph RVARFRZERFI&E License F AILUEH BEaFEEAMARIRE, A SXAaigE SRR License X,

® Enterpriseonly

License J& N HUH PRIV EERZAGE S, SRR P Al UG AR inquiryevesoft.con F11E License SUff.

5.3.1 FEFEM
* WHIIE License i, Nebula Graph M WHREEE.
* 7B License X, HMIAS3 License K%,
* License PRI, #RINZIEHECFZE inquiryevesoft. com HIELY],
* License HyidHigRIMN 7 K
* A 3 RATHBIIN R, MR55 B RATED H S THEE,
o EHISTTRTERSAER 7 Ko
o AHA 7 KIG, REGSEEED), HRATHIHE I,

5.3.2 License jiEH

FFTRILIH cat Fa &G License X (nebula. License ) NZ, REISCAFNEANT :

"vendor": "Vesoft_Inc",

"organization": "doc",

"issuedDate": "2021-11-07T16:00:00.000Z",
"expirationDate": "2021-11-30T15:59:59.000Z",
"product": "nebula_graph",

"version": ">2.6.1",

"licenseType": "enterprise"

»»»»»»»»»» License Key Start----------
cofFcOxxxxxxxxxxxxxhnZgaxrQ==
---------- License Key End----------

License X &3, SSHINFSEEE, BT,

ey B

vendor RIIRE,

organization i REZY 7

issuedDate License A% [Al,

expirationDate License 3T A ],

product e Nebula Graph B9~ 5h28% 0 nebula_graph o

version AR SCHRFIIAE Lo

LicenseType License Z§%!, THE enterprise, samll_bussiness. pro. individual , VS,

5.3.3 1% & License

1. &EHRIEZ inquiryevesoft.com 1 Nebula Graph {\ARZ4ET,
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5.3.3 & License

o %% Nebula Graph ki, %353 5HEXMEA, HS UM RPM 5 DEB %% Nebula Graph,
3. RIEHFZE inquiryevesoft.con FHIE License X nebula. License o
4. fF License X HEZIFTE T E Meta ARSI L, BN Meta ARSS%%E H R share/resources/ P,

O\ Note

JHAT R License SCHF AGALIE, 162 DL IRJE 0 T LAY B SCR,

IR H: December 24, 2021
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5.4 &1 Nebula Graph RS

Nebula Graph {7 nebula.service EHEARSS, GBS, Fik. EE. FIEMEE,

nebula.service FYERIABSIRIZ /usr/local/nebula/scripts , ANSRIESGT Z2EREEE, THE(H FH SERRESES,

5.4.1 &%

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

[-v] [-c

<config_file_path>]

<start|stop|restart|kill|status>
<metad |graphd|storaged|all>

SR LW

-v ERFEAIEE R
-c YEEBLE SRS 1R, BRINESTEN Jusr/local/nebula/etc/ o
start EIIRS .

stop =1k RSS .

restart HEMRS

kil Ak ARSS .

status HHEMRSIRE,

metad B Meta IR55,
graphd EH Graph %5,
storaged HH Storage IR%5.
all EHTAIRS .

5.4.2 25 Nebula Graph RS

FEEBREPE

XFfEH RPM 8¢ DEB (%24 Nebula Graph, P41 FaSEaIIRS :

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

[INFO] Done

[INFO] Starting nebula-graphd...

[INFO] Done

[INFO] Starting nebula-storaged...

[INFO] Done

BERME

*Ff#iH Docker Compose #E) Nebula Graph, 7 nebula-docker-compose/ EH SEPIHATAN F an S B SRS

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

Building
Creating
Creating
Creating
Creating
Creating
Creating
Creating
Creating
Creating
Creating

with native build. Learn about native build in Compose here: https://docs.docker.com/go/compose-native-build/
network "nebula-docker-compose_nebula-net" with the default driver
nebula-docker-compose_metad0_1 ... done
nebula-docker-compose_metad2_1 ... done
nebula-docker-compose_metadl_1 ... done
nebula-docker-compose_storaged2_1 ... done
nebula-docker-compose_graphdl_1 ... done
nebula-docker-compose_storagedl_1 ... done
nebula-docker-compose_storaged0_1 ... done
nebula-docker-compose_graphd2_1 ... done
nebula-docker-compose_graphd_1 ... done
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5.4.3 {#1- Nebula Graph 5%

5.4.3 {£1E Nebula Graph BRSS

VB kil -9 ay ARl R, N AR MR B E Rk

IERRABE
PATAN F @431 Nebula Graph AR%5 :

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

[INFO] Done

[INFO] Stopping nebula-graphd...

[INFO] Done

[INFO] Stopping nebula-storaged...

[INFO] Done

BEREE
1E nebula-docker-compose/ FI SRS TAN F i 43{#1E Nebula Graph R%5 :

nebula-docker-compose]$ docker-compose down

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

Removing network nebula-docker-compose_nebula-net

O\ Note

A4y docker-compose down -v 23 MERFTA A<M Nebula Graph W(E, IR #HIYE developing 58 nightly A, I HA —LE3 AN, 3E2IRX
1

ey
A

5.4.4 & Nebula Graph BRSS
IEBBE
PATAN F 4255 Nebula Graph ARSSIRE :
$ sudo /usr/local/nebula/scripts/nebula.service status all

o WISLREMT TR, #0R” Nebula Graph ARS51EHIB T,

[INFO] nebula-metad(de03025): Running as 26601, Listening on 9559
[INFO] nebula-graphd(de03025): Running as 26644, Listening on 9669
[INFO] nebula-storaged(de03025): Running as 26709, Listening on 9779

* WIRREZEEUNTEER, R Nebula Graph k%555, ATLURESHIRSEEUE—PHkE, SFETE Nebula Graph X FRHE,

[INFO] nebula-metad: Running as 25600, Listening on 9559
[INFO] nebula-graphd: Exited
[INFO] nebula-storaged: Running as 25646, Listening on 9779
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https://discuss.nebula-graph.com.cn/

5.4.5 T—%

Nebula Graph fR&H Meta %5, Graph &SI Storage MRSSILFEIHEML, X =FARSSIIECE SCIFERIRMAIE 2 H R etc B, BRIABSIEN Jusr/
local/nebula/etc/ , FH /AT LUK AAH B VB E SCAFHEE )L,

BENE
£ nebula-docker-compose H SR TAN T i 32 %E Nebula Graph ARFFIRE :

nebula-docker-compose]$ docker-compose ps

Name Command State Ports

nebula-docker-compose_graphdl_1 /usr/local/nebula/bin/nebu ... Up (healthy) 0.0.0.0:49223->19669/tcp, 0.0.0.0:49222->19670/tcp, 0.0.0.0:49224->9669/tcp

nebula-docker-compose_graphd2_1 Jusr/local/nebula/bin/nebu ... Up (healthy) 0.0.0.0:49229->19669/tcp, 0.0.0.0:49228->19670/tcp, 0.0.0.0:49230->9669/tcp

nebula-docker-compose_graphd_1 Jusr/local/nebula/bin/nebu ... Up (healthy) 0.0.0.0:49221->19669/tcp, 0.0.0.0:49220->19670/tcp, 0.0.0.0:9669->9669/tcp

nebula-docker-compose_metad0_1 ./bin/nebula-metad --flagf ... Up (healthy) 0.0.0.0:49212->19559/tcp, 0.0.0.0:49211->19560/tcp, 0.0.0.0:49213->9559/tcp,
9560/tcp

nebula-docker-compose_metadl_1 ./bin/nebula-metad --flagf ... Up (healthy) 0.0.0.0:49209->19559/tcp, 0.0.0.0:49208->19560/tcp, 0.0.0.0:49210->9559/tcp,
9560/tcp

nebula-docker-compose_metad2_1 ./bin/nebula-metad --flagf ... Up (healthy) 0.0.0.0:49206->19559/tcp, 0.0.0.0:49205->19560/tcp, 0.0.0.0:49207->9559/tcp,
9560/tcp

nebula-docker-compose_storaged0_1  ./bin/nebula-storaged --fl ... Up (healthy) 0.0.0.0:49218->19779/tcp, 0.0.0.0:49217->19780/tcp, 9777/tcp, 9778/tcp,

0.0.0.0:49219->9779/tcp, 9780/tcp

nebula-docker-compose_storagedl_1  ./bin/nebula-storaged --fl ... Up (healthy) 0.0.0.0:49215->19779/tcp, 0.0.0.0:49214->19780/tcp, 9777/tcp, 9778/tcp,
0.0.0.0:49216->9779/tcp, 9780/tcp

nebula-docker-compose_storaged2_1  ./bin/nebula-storaged --fl ... Up (healthy) 9226->19779/tcp, 0.0.0.0:49225->19780/tcp, 9777/tcp, 9778/tcp,

0.0.0.0:4
0.0.0.0:49227->9779/tcp, 9780/tcp
MRS A T, P T LUEHIA R A 2FE (B4 nebula-docker-compose_graphd2_1) ,

SRIGHUT docker ps ZEERT Y CONTAINER 1D GBI 2a6¢56¢405f5 ),

[nebula-docker-compose]$ docker ps

CONTAINER ID  IMAGE COMMAND CREATED STATUS
PORTS NAMES
2a6c56c405f5  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/tcp nebula-docker-compose_graphd2_1
7042e0a8e83d  vesoft/nebula-storaged:nightly "./bin/nebula-storag..." 36 minutes ago Up 36 minutes (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
18e3ea63ad65 vesoft/nebula-storaged:nightly "./bin/nebula-storag..." 36 minutes ago Up 36 minutes (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
aT4054c6ae25 vesoft/nebula-graphd:nightly "/usr/local/nebula/b..." 36 minutes ago Up 36 minutes (healthy) 0.0.0.0:9669->9669/tcp, 0.0.0.0:49221->19669/
tcp, 0.0.0.0:49220->19670/tcp nebula-docker-compose_graphd_1
880025a3858c  vesoft/nebula-storaged:nightly "./bin/nebula-storag..." 36 minutes ago Up 36 minutes (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 ..." 36 minutes ago Up 36 minutes (healthy) 9560/tcp, 0.0.0.0:49213->9559/tcp, 0.0.0.0:49212-
>19559/tcp, 0.0.0.0:49211->19560/tcp nebula-docker-compose_metad0_1
3b2c90eb073e  vesoft/nebula-metad:nightly "./bin/nebula-metad ..." 36 minutes ago 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
7bb31b7a5b3f  vesoft/nebula-metad:nightly "./bin/nebula-metad ..." 36 minutes ago Up 36 minutes (healthy) 9560/tcp, 0.0.0.0:49210->9559/tcp, 0.0.0.0:49209-
>19559/tcp, 0.0.0.0:49208->19560/tcp nebula-docker-compose_metadl_1

IR SR A A PR P

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

545 F—%
%% Nebula Graph

G November 24, 2021
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https://docs.nebula-graph.com.cn/2.6.1/2.quick-start/3.connect-to-nebula-graph/

5.5 %#% Nebula Graph RS

5.5 %% Nebula Graph k%5

Nebula Graph SCRFZRZEZ S, ff CLI &/ Uk, GUI & URRITI THIEE S TT LR P, ASCRHbA Nebula Graph &5, H M40

ffFEE CLI %% Nebula Console,

5.5.1 Nebula Graph Z i

PRI LA SRR il i 71T L HoRIERE Nebula Graph /%,

5.5.2 1§ Nebula Console #%#% Nebula Graph
AR
* Nebula Graph k% E 550,

* J51T7 Nebula Console FH#HZ21T Nebula Graph RYIRS5 %5 48 Hi,

RSB
1. #£ Nebula Console T#{IiHE, AFRENRRA, ¥ Assets,

©\ Note

R VOEFERBAR .

Nebula Console v2.6.0
What's Changed

Feature:
e Support SSL connection by @jievince in #138
Others:

* Delete separator line between rows by @yixinglu in #134
» Restore separate lines for plan description table by @yixinglu in #135
¢ Change MinConnPoolSize by @HarrisChu in #137

Full Changelog: v2.5.0...v2.6.0

Contributors
™

» Assets o

2.1t Assets DXIEREWIEHBITATHR MR, TECCFRMLE b
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https://docs.nebula-graph.com.cn/2.6.1/20.appendix/6.eco-tool-version/
https://docs.nebula-graph.com.cn/2.6.1/4.deployment-and-installation/manage-service/
https://github.com/vesoft-inc/nebula-console/releases

5.5.2 f#i/f] Nebula Console j%###% Nebula Graph

nebula-console-darwin-am -v2.6. .

Q@ nebul le-darwi d64-v2.6.0 5.42 MB
nebula-console-darwin-arm64-v2.6. .

@ nebul le-darwi 64-v2.6.0 5.23 MB

@ nebula-console-linux-amd64-v2.6.0 5.44 MB

@ nebula-console-linux-arm-v2.6.0 4.68 MB

@ nebula-console-linux-armé64-v2.6.0 5.04 MB
nebula-console-windows-am -v2.6.0.exe .

@ nebul le-wind d64-v2.6.0 5.41 MB

@ nebula-console-windows-arm-v2.6.0.exe 4.68 MB

Source code (zip)

[?) source code (tar.gz)

3. (Adk) N5 EMER, HEafa XN nebula-console o

O\ Note

1£ Windows R4iH, 15 E A4 nebula-console.exe o

4. {5217 Nebula Console FI#l#s EHATAN N a4, NHF#F nebula-console XA TR,

O\ Note

Windows &GtiHk 4 5K,

$ chmod 111 nebula-console

5. fEmH THmEH, YR TIEHRZE nebula-console SXHFTEH %,
6. PUFTAN T i 43i%EH% Nebula Graph,

* Linux 8¢ macOS

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

* Windows

> nebula-console.exe -addr <ip> -port <port> -u <username> -p <password>
[-t 120] [-e "nGQL_statement" | -f filename.nGQL]
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5.5.3 Nebula Console 4y

SR
£ BEW
-h BRI,
-addr B ZERRY graphd ARSSHY TP sk, By 127.0.0.1,
-port R E B graphd RS, BN 9669,
-u/-user %8 Nebula Graph Ik S A%, REASHINER, FTLUEFEZECHFENT 4% (BIAN root) .

B A LA . RIS B RAIER, i n] DUR SR AT

—y

-p/-password

-t/-timeout BB ARSI B IN I R, SRR, BRIAMEDY 120,
-e/-eval BE T RIS nGQL A, JEHERIERPT - RIZIEMFHREZER, KI5 BN ER,
-f/-file BB iE nGQL BN AIIRE, EHMRYG R MATIZSHF NI nGQL IFAIIFRIMEER, IT5eH)E A IliTE

#,

FAFTRTLUEEH . /nebula-console --help A 3REFATE SEMY WA, AT H G4 E5E 2 3iH,

5.5.3 Nebula Console %%

Nebula Console #2555 41, AIASH CSV ¢, S DOT Xff, SANNREHEES,

O\ Note

WHERXTKRNE,

S csv X
CSV XA FF i S TIRR ISR,
Q  Note
* CSV M7 48 TAE H s+, Bl Linux @34y pud TR H &,

o a AN T — S &R AR

S CSV X T

nebula> :CSV <file_name.csv>

S DOT X
DOT (AR TR S HATHRR EIZE R, HAUFIEEREEM CSV XFAIFL,

O\ Note

* DOT SCHRIFAE S AT TAEE &, HI Linux @345 pud TR HF,
* DOT XN L E il J51E GraphvizOnline FITTHURGG, A2 s T AL AIBLAT TR B,

o arm E T - SRE R,
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5.5.3 Nebula Console 4y

S DOT ffanan T
nebula> :dot <file_name.dot>
BN/

nebula> :dot a.dot
nebula> PROFILE FORMAT="dot" GO FROM "player100" OVER follow;

hnEEAE RS
MBS PN nba, ¥41 Schema (SRAEHEERIHHHMX st s 7 EE,
Pl e < Ci S T A

nebula> :play nba

ESHIT
HENTT—Paa N X, AETHFHIPITNE, @GRl
nebula> :repeat N
N/

nebula> :repeat 3
nebula> GO FROM "player100" OVER follow;

| "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)

BERR

WEIR N 7, WA TEW Schema W, KB Schema & 7SI, FREAE F—MOBKENY RS EHE, aauT

nebula> :sleep N

W
FAFTRTLUEEH <exTT 8% :uIT M Nebula Graph Wifi%#%, A5 {##H, Nebula Console XFHEH T ES () BVNEGS, B4 quit,

NG
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nebula> :QUIT

Bye root!

5.5.4 ‘% Dl i) @R

W{AlEE FRS R Nebula Console ?

TEAMI%w%E Nebula Console #FIY, &2 GitHub nebula console TUHAYHIH,

5.5.4 HWn#

RJGHEH: November 24, 2021
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5.6 FHEilA

5.6 ALRARA

5.6.1 F4% Nebula Graph FSEHRAZ v2.6.1

Nebula Graph HHiEAfEET Nebula Graph v2.0.0-GA WRRA, A BT RAZ v2.6.1,

O\ Note

Nebula Graph v2.0.0-GA X HEHIMAFARE v2.6.1, %S M Nebula Graph v2.0.x 4% v2.6.1,

FHRBRRE
o RIFFRFERTIR, TrE B MRS,
o RARBFHIMIA, TFIEFOIRSS IR LR T.
o REHFET Docker 78: (fU#5 Docker Swarm., Docker Compose. K8s) F4%,
o RAUEIRIRSS 88 LIETH, AREESUSHLARY IP Mk, BCEDCHR, ArlEdCERHaTh.
o BEALZEIRIER | SALARAE SRR ZE I TR R R SR =A%
* EMIEEREIERRN 4 Fl7 5, Fil alter schema W% default value 43, % github known issues,
* FTEINEFIREEEAR, BEAIRE,
* THEINAIAZIFEE 30 240 (R TEMARLE) | ES ISCRITRIAE,
* K H A EE PSRRI, BRI
* TR FHRZA sudo FUR.

HiB St
FSERRAREAR
BONEOLT, DIEIRAZZEERIRE S Jusr/local/nebula/ (F3ZIE ${nebula-old} ) o BRIABLESCFHR ${nebula-old}/etc/ .
* ${nebula-old}/etc/nebula-storaged.conf SCIFHI --data_path ZHUEE T storaged s HFEIINIE, HELMEN data/storage o

* ${nebula-old}/etc/nebula-metad.conf SZIFHIHY --data_path SEFEE T metad FdEEHRNME, HERIAEN data/meta ,

O\ Note

Nebula Graph #YSEFR2 2 RTRERIASORBIARE, 1§ KREEE. P AT ps -ef | grep nebula AR BOREKE S Fr A A9 PC BT
4k,

HHRAREER

ASLHFIRAN L H RIS ${nebula-new}  (fFIAN /usr/Llocal/nebula-new/ )o

# mkdir -p ${nebula-new}

HETR
1 g i, WelbUEdEEaMRkS & LK graphd IRGSEHIES., EREIRSSH BTl F i,
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5.6.1 74 Nebula Graph Ji%hAZE v2.6.1

# ${nebula-old}/scripts/nebula.service stop graphd
[INFO] Stopping nebula-graphd...
[INFO] Done

2. (RIEPIRRARRSS. e ARG A HIBITAT T A,

# ${nebula-old}/scripts/nebula.service stop all
[INFO] Stopping nebula-metad...

[INFO] Done

[INFO] Stopping nebula-graphd...

[INFO] Done

[INFO] Stopping nebula-storaged...

[INFO] Done

SBAT ps -ef | grep nebula FZ&FTH nebula ARSSHE(F I, storaged HFE flush BURATREZESEFF 1 7381,

O\ Note

AIRESS 20 RBER LIRSS, BOIFARKTIR, HAEIRIATE L,

3. fERA RS BB T T i,
a. 2R kL
* JIEM RPM/DEB 723, M release page FHEMRARIERGUN 24T,

# sudo rpm --force -i --prefix=${nebula-new} ${nebula-package-name.rpm} # for centos/redhat
# sudo dpkg -i --instdir==${nebula-new} ${nebula-package-name.deb} # for ubuntu

BB ES N RPM/DEB %22,
o MRS ZEE, BT EIES WD Ze8s, SEFIH LA R taa
* clone JFHY

# git clone --branch v2.6.1 https://github.com/vesoft-inc/nebula-graph.git
* 1&%i& CMake
# cmake -DCMAKE_INSTALL_PREFIX=${nebula-new} -DENABLE_TESTING=OFF -DCMAKE_BUILD_TYPE=Release ..
b. #UELE

# cp -rf ${nebula-old}/etc ${nebula-new}/
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5.6.1 714 Nebula Graph JiHHAZ v2.6.1

4, FEEZEIT metad WSS L GER N 3 B) , 50l metad ¥ls, FUESCHFEHTHZ.
* ¥01 metad ¥
1E ${nebula-old}/etc/nebula-metad.conf FHKZEI| --data_path T (LERIAMEN data/meta )

* WURPTERAPRCE AR LR --data_path T, WIFILUSATAN T4, FF metad B DR H %,

# mkdir -p ${nebula-new}/data/meta/
# cp -r ${nebula-old}/data/meta/* ${nebula-new}/data/meta/

o QISR S RRARECE L T BIARY metad H, IEARIESCHR H 5L,
* FUUHESTLE S
* YikEHY metad AoiE M

# vim ${nebula-new}/nebula-metad.conf

* [AJ3EE] SEhNACE DT :

--null_type=false : FFZJ5 I Schema KB MEGE R WL, BRIAA true. AAESHF NULL 1916, #%iEH false, I, FHREHY
Schema WIRZENEM (ALTER TAG/EDGE) XFUEE default {H, ENEEAHEIE,

--string_index_Limit=32 : TG string XMV [IVEFE, FIINERFAIINS 64,

O\ Note

THPRIE S metad IS5 a#RSER T DLEIRIE,

5. 71> storaged k%545 |, 1B storaged FLE S,
o [ANE] WIRJI A storaged #dEH T --data_path=data/storage TEEIAE, HEL,

# vim ${nebula-new}/nebula-storaged.conf

--data_path IZE A storaged B EH sk,
* QIEEHTAS storaged #dEH %,

# mkdir -p ${nebula-new}/data/storage/

LR ${nebula-new}/etc/nebula-storaged.conf Y --data_path HkS, TEHELFRIGZRAIE,
6. BAHHRAK metad #HHE,
* £ metad WARS % BB 700 N anas.

# S{nebula-new}/scripts/nebula.service start metad
[INFO] Starting nebula-metad...
[INFO] Done

* MEFD metad HEZEIER,

# ps -ef |grep nebula-metad

* Ki#& metad Hi& ${nebula-new}/logs/ THY ERROR Hi&,

O\ Note

WIRRSS S8 ¢ 1 AE H 3% ${nebula-new}/logs PIY metad A8 % HE, FHIEICIEIRR MM, MAEARIE, 1EHHRIEREE) nebula RS,

7. ¥ storaged HER .
{E1 storaged ARSS #0740 T o

# ${nebula-new}/bin/db_upgrader \
--src_db_path=<old_storage_directory_path> \
--dst_db_path=<new_storage_directory_path> \
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--upgrade_meta_server=<meta_server_ipl>:<portl>[,<meta_server_ip2>:<port2>,...] \
--upgrade_version=<old_nebula_version> \

SR
* --src_db_path : PSERRAS storaged AU B RIVANERTE, ZDERIES DR, T2,
* --dst_db_path : HilliA storaged HORARE H RIS, ZANEFRHES MR, 2550 H ST --src_db_path Hi——XF i,
* --upgrade_meta_server : *7IK 6 HEAINATEHT metad ML,
* --upgrade_version : AIERDIEERAN v1.2.x, WIHE 1 ; AISRTIEMAN v2.0.0-RC, MHHE 2, FRANHEHAES,

1E 58] --src_db_path A1 --dst_db_path YNGR, 5 22T+ 2R e B AR 7 S il AR 9 4503

Bilgn, Mvl.2.x FHe:

# /usr/local/nebula_new/bin/db_upgrader \
--src_db_path=/usr/local/nebula/data/storage/datal/,/usr/local/nebula/data/storage/data2/ \
--dst_db_path=/usr/local/nebula_new/data/storage/datal/,/usr/local/nebula_new/data/storage/data2/\
--upgrade_meta_server=192.168.*.14:45500,192.168.%.15:45500,192.168.%.16:45500 \
--upgrade_version=1

M v2.0.0-RC F14 :

# Jusr/local/nebula_new/bin/db_upgrader \
--src_db_path=/usr/local/nebula/data/storage/ \
--dst_db_path=/usr/local/nebula_new/data/storage/ \
--upgrade_meta_server=192.168.*.14:9559,192.168.*.15:9559,192.168.*.16:9559 \
--upgrade_version=2

Q Note

o MR T B S EIBEICIZIE R A, BEEAXT R, KEHECELEN metad, 7£)7 HRXIEH)E3) nebula k55,
* HHRIEE storaged RS 2RERTERR T DL E#1E,

8. 1Ef> storaged RZ522E4IHTHRAN storaged k%5,

# ${nebula-new}/scripts/nebula.service start storaged
# ${nebula-new}/scripts/nebula.service status storaged

O\ Note

WIRAE storaged RIEHED), WEFFHE ${nebula-new}/logs/ fEIRIZIR R I, BEFEARTIR, XIAPIH ELE3)1) metad fil storaged, )5 H¥
1IE# 531 nebula fIR%5.

9. £ graphd RS eREZHTAN graphd k55,

# ${nebula-new}/scripts/nebula.service start graphd
# ${nebula-new}/scripts/nebula.service status graphd

O\ Note

WIRA graphd RIEH B, 1 HE ${nebula-new}/logs/ FEICIZIR AR, MEFAXRIR, KA CLEIN metad,storaged,graphd. 7£)5
H3tE# )24) nebula 55,

10. ff#TifA Nebula Console JE#HY Nebula Graph, RiEARSSZERH, BHEZEIER, MHT758, A graphd iV IP, ST,

nebula> SHOW HOSTS;
nebula> SHOW SPACES;
nebula> USE <space_name>
nebula> SHOW PARTS;
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nebula> SUBMIT JOB STATS;
nebula> SHOW STATS;

O\ Note

JiskfiA Nebula Console AIREZT A AL,

11, FHEFH MR i,

HTE A RSS2 F Nebula Graph v2.6.1 IiA, t&HEART Python, Java, go. C++.

Exchange, Spark-connector, Nebula Bench, i&k&|# repo XM branch,

O\ Note

PRI PTERRAIEE X TEHTIRAIGHIESE PR R e,
IBYEGEE | TR RYRERE RN ${nebula-new}/ o AIERERLARIRTE,. HE. ELK %, TEMAHNSE,

FHERMIELE
BRI, T ILHRRARRIFTEIRSS, JRa AT A IS

AT JEl278 P i YT D AR

Fif 1 ARMRIFIR
AT RSN T

* Hl#RECE © 32 #&% CPU. 62 GB HIfE. SSD

5.6.1 714 Nebula Graph JiHHAZ v2.6.1

Flink-connector, Algorithm,

* BdEHIAE © Nebula Graph 1.2 kiAs LDBC Mi%diE 100 GB (1 NEIZEH, 24 N7 f. data H3% 92 GB)

* HESH . --max_concurrent=5. --max_concurrent_parts=24 . --write_batch_num=100

FHISLFERF 21 5380 (Hrb compaction #ER 13 281 . TEIFRSEIRHFATT

SR BRIME
--max_concurrent 5
--max_concurrent_parts 10
--write_batch_num 100

fft 2 : Nebula Graph v2.0.0 f{E33tF] commit id

Hihk: commit id

graphd 91639db

storaged fll metad 761f22b

common b2512aa
FAQ

Q : FHad iR A A LUl & P S AR ?
AT XA R AREERIR S R AR X,
Q :BRT v1.2.x flv2.0.0-RC 4}, HABRAZ &SRR ?
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5.6.1 74 Nebula Graph Ji%hAZE v2.6.1

A REES, Bg Ev1.0.0 -v1.2.0 #BATLCRA v1.2 x IWAENA, v2.0.0-RC ZiTHEWIARIRA (nightly) ARG,

o

L ASREAIER A graphd RS, ¥%f storaged RS, AIFAE ?

>

L AEBEEFAY graphd MR binary (8% RPM &) ,

L PRYEIRES Permission denied o

> O

AR EA sudo BUR.

I BEH gflags KA ?

> O

HuiE A gflags SCEEREPRAE github issues,

 MEREIB BT, R (TR 2

> O

Dv2.x BRARCE (GRS 5 v1x RFE. AT SRINHENELE, MPREREEn AFhE,
DR AR L DRI AR R E—8 2

> O

e

G HEH: November 24, 2021
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5.6.2 14t Nebula Graph v2.0.x & v2.6.1

5.6.2 #£k Nebula Graph v2.0.x & v2.6.1

Nebula Graph v2.0.x A% v2.6.1, HFEEMH v2.6.11 RPM/DEB L THAARIERIA], B0 %1% v2.6.1 ZJGEMEEE,

O\ Note

Nebula Graph v2.0.x & v2.0.0-GA il v2.0.1 iiA, 4% Nebula Graph fiAid (K (v2.0.0-RC, v2.0.0-beta, vl.x) , EZS WS4 Nebula
Graph i ERARZ v2.6.1,

RPMI/DEB @HE5E
1. T# RPM/DEB ¢,
2. {1/ Nebula Graph fii%5, #IEIESWER Nebula Graph 55, SENEHHIEHELE X
3. BUATAN T Ak
* RPM 1
$ sudo rpm -Uvh <package_name>
BRIENHEEREE, AT DB E R
$ sudo rpm -Uvh --prefix=<installation_path> <package_name>
-DEB &

$ sudo dpkg -i <package_name>

4. (GBS # L EEFTRIIRS, VEMEZ ISR Nebula Graph 55,

RERRRA R AR B

1. &R IHIANECE S F, BUESFAF(E Nebula Graph 22 etc HRA,
2. SR, EEIES ILEHIRY 2% Nebula Graph,

9 EIN R IR I AR, FIIERROAR Y 203 B B AR — B

Docker Compose SfEHELSE

1. &2 H 3 nebula-docker-compose A SZHF: docker-compose.yaml , I image JGHYFTARRAEMESCHN v2.6.1 o
2. TEH 3% nebula-docker-compose PNHHITAT4T docker-compose pull , FEHTFTHIRSSIIEHGRIRAR,
3. UfT4S docker-compose down % 1E Nebula Graph iR%%.

4. AAT4S docker-compose up -d JEZf] Nebula Graph A%,

G H: November 24, 2021
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5.7 i#i# Nebula Graph

5.7 1% Nebula Graph

AN EIE, Nebula Graph,

&‘* Caution

ARFEEH B Nebula Graph, 5458 2EEAHEMGE, SRR MR, Wi Meta R —85%,

5.7.1 AtRS

{£1E Nebula Graph iR%5, #I152 WEH Nebula Graph 55,

5.7.2 T 1 : MFREHREMTHIEX 1+

AUSRAERCIE SCAF IS T BAE S IFIIIR R, ATRER SR IR SR IR RN — 8, R A BRCE S, B BRI E, AT
PRER SO H 3%

O\ Note

ANSRREEEAN, TEMPRFTH Storage fl Meta IR RV EHE S 1F

1. Ki# Storage ARg5HY disk BiiE, AN :

Disk
# Root data path. Split by comma. e.g. --data_path=/diskl/pathl/,/disk2/path2/
# One path per Rocksdb instance.
--data_path=/nebula/data/storage

2. 1# metad IRESHVECESCH, R R TEEE H %,
3. HERLA EARAITTREE H %,

5734 2 (IHEEEF

O\ Note

THBREEAD 23 H 5%, A5 cluster.id X fFo

TEEMRENBEL —-prefix FEEMIERE. BRINEEEEN Jusr/Local/nebula o

ENF4RIFREER Nebula Graph

$%%| Nebula Graph W23 H %, MIBREA L2 H R,

ENEE RPM 2%IHY Nebula Graph
1. {41 T #%E Nebula Graph A,
$ rpm -qa | grep "nebula"
SAEES YIRS

nebula-graph-2.6.1-1.x86_64
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5.7.3 I 2 | HIELEEHS:

o ERATT a4 #1% Nebula Graph,
sudo rpn -e <nebula_version>
filan -
sudo rpn -e nebula-graph-2.6.1-1.x86_64

3. MHBRZEEH %,

ENE; DEB @%H2ERY Nebula Graph
1. {41 T a7 %E Nebula Graph ffiiA,
§ dpkg -L | grep "nebula”
IREREPAN T 455,
ii nebula-graph 2.6.1 amd64  Nebula Package built using CHake

2. fEFANT a5 Nebula Graph,
sudo dpkg -r <nebula_version>
L
sudo dpkg -r nebula-graph

3. MR H %,

{EN#; Docker Compose EFEH] Nebula Graph
1. 7£ H 3% nebula-docker-compose PHHATAN T éi 5 {F1E Nebula Graph flk55,
docker-compose down -v

2.. fHHlIER H 5% nebula-docker-compose o

G November 24, 2021
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6. ALiE5 &

6. BCESAE

6.1 &

6.1.1 il EEE

Nebula Graph #&F gflags FEITiE 7 RAHLE, ZEAEEDEE S flags. Nebula Graph fREEEIN, BRIASMELE PRI EE R, T
SAFHERARIRCED, RAEHEIME,

® Enterpriseonly

ThaE. 8. EIEAREKET RS

O\ Note

o T ECE WIS H T RERGEZE Nebula Graph FIJT AR AL, SRR 2/ ARTAELE T, 2 T OSBRI TE a5 17 R IEL I A A0 5 A
o FEBUBSCHREARN AL BT, FRIFCLERBIRIDIFFE 4 1 MR R B

1.x BRARISCAS SR AL T (] CONFIGS Bk RAFHELEAT /T Ik, (EEE R 207 KA % SRR E S A E 3. Ft, 2.x
A AL HFF A B2 CONFIGS i A 75,

EEEETYIRSHA
R LU Ay SRR I SO AR S5 P A L E IS A
<binary> --help
A
# PRI Meta RETMREHER

$ /Jusr/local/nebula/bin/nebula-metad --help

# R Graph EBHHIEENES
$ Jusr/local/nebula/bin/nebula-graphd --help

# FREX Storage ECEBIIMZEEIER
$ Jusr/local/nebula/bin/nebula-storaged --help

DUETRBISER] T 3SR BRIAA R Jusr/Local/nebula/bin/ o AIAMETL T Nebula Graph 738, FKBREE EETAACETIEE.

EEETECE

A curl v SIREGSATHIIECEDY(E, H) Nebula Graph HBafTHACE,

Nebula Graph v2.x JRAH curl @ AIE vix AR, mafSEa g,

fian :
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6.1.1 ACiEERE

# IREX Meta FRSSHUEITACE
curl 127.0.0.1:19559/flags

# IRER Graph FRSSHUEITECE
curl 127.0.0.1:19669/flags

# JREX Storage BRSHGEITELE
curl 127.0.0.1:19779/flags

Q  Note

SKRRPAE R B S R TP kIR AL Eo— Bl Y 127.0.0.1,

BRES T

JBf3. RPM/IDEB. TAR SEEBMVECESISF

Nebula Graph NENMRSS AR AL T R #IARHEL E S <service_name>. conf. default 1 <service_name>.conf .production , THER AR SR, EHRTRD
1 RPM/DEB 2B RV E SCAFHIBRIAREEAN Jusr/local/nebula/etc/ 5 ] TAR L ZZEEEREIIBLE SIFRETEM <install_path>/<tar_package_directory>/etc
TAR TR,

WIRARLES AL EEA S %, SR AIARIESCPRER KRS, AR AR ES T, M PSR —, MHBRIGER default BY production
EXV8

Q‘- Caution

FWEARSS AT, [FIZEARSS L B R R —3, AW IP Hbhk local_ip BR44, fl4, —/ Nebula Graph R EE T 3 4 Storage k55 4%, 3
BER 1P HuhkAh 0y H e B E T

TRII T ARSI RLATAARC E S

Nebula Graph ;%% IR E S AL i LA

Meta nebula-metad. conf.default £ nebula-metad.conf.production Meta ARZ5HLE
Graph nebula-graphd. conf.default F1 nebula-graphd. conf.production Graph RS EL &
Storage nebula-storaged. conf .default 1 nebula-storaged. conf.production Storage ARS5HLIE

FTE RS RIARECE SRR ELE Local_config 4K, TIRMEA true, FUR Nebula Graph R4 MHACE SCARIECE I E 3,

Q‘- Caution

BB Local_config FIME AN false , 1ELUE Nebula Graph iR%E G REZIAM Meta IRFIKMEFENILEE R, TTRESBEMIER B, &
FRARHTXUG
DOCKER COMPOSE $£#MEEX

YT Docker Compose GIFRIVERE, SERHVALE CIFIVERIAES N <install_path>/nebula-docker-compose/docker-compose.yaml o BCiE A command T T
BB RSB B L

NEBULA OPERATOR $£#MEEX 4

X85 Nebula Operator f#f] Kubectl /CGIEERE, SEHAVELE SRR P OEER YAML XV, P rhLES BCE S spec.
{graphd| storaged |metad} . config ZEUBUERES MRS UM L ALE,
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O\ Note

W Helm SREAVEREE, 8 ASHFHESERIEIRST A K BLiE.

%7T Nebula Graph MIEEEMHXVEZ(EE, 2 Nebula Config,

EeRECE
BOMEDLT, FTH Nebula Graph g5 MELIESCAFZRIECIE ., TP AT DUEHR LU T S BRETELEIHF (AL,
* BPAEATERS, RPM/DEB. TAR CLZ3EYSERE @

a. fifi i SRR SIS FRARSS WL E SRR
b. EEAENIAIE S Nebula Graph IRFG#EX8ARL,

* H X H Docker Compose 2235 EERT |
a. 1E XXM <install_path>/nebula-docker-compose/docker-compose.yaml FH, {ESARSSELE,

b. #£ H3% nebula-docker-compose INHAAT 745 docker-compose up -d B E M FiC B 2 LINARSS

* BRI Kubectl /5 COIEERYEEEE ©
Bik#E, Z0LEE EREFIILE SR,

6.1.1 ACiEERE

G HT: December 6, 2021
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6.1.2 Meta RSSHCE

6.1.2 Meta IRSZECE

Meta ARFZHEME T P FIAARLIE SCHF nebula-metad. conf. default 1 nebula-metad. conf.production, JT{EEARFZHHH, SCHERIARREE
N Jusr/local/nebula/etc/ o

Q\ Caution

* TRWIEL Local _config (N false . Ee/m Nebula Graph 55 E3l/a R =K Meta IS IKIMEFIVILERR, WRESBERRLET—
B, BRAAIRE

o NEWBSCERNMANREDL, FRIFCEABRAILIFERE T REETE,

EeEX HERA

WNFFAEFAWIAECE SO, M BRSO ERR L —, MBRIGZE . default 5% .production, Meta IRSS RENFINBIDINCE SIFH MR RIS £
BeEX S HEHEA

FOE SN A B N SRFRSEE AN ZEIME. SUFNRTE TE D 280E, W BRI IMEELE SNSRI EIE AR, ARSI EIL
nebula-metad. conf.default 3£,

WFREBRATENSESEIHE, S0 E S,

basics Bgi&

g FRE(E BiHg

daemonize true Py =FriiSEiabtis N

pid_file pids/nebula- TOSRIRR ID 132,
metad.pid

timezone_name

57 Nebula Graph HIIN[X, FAAECESIFPRIZEIZSH, WFREAEFHRN. RERIAMEN

UTC+00:00:00 , #4RiEZ W Specifying the Time Zone with TZ, #l4l, ZRAXKIZEH RN --
timezone_name=UTC+08:00 o,

Q  Note

o TR AN RS RYJE PEEIT, Nebula Graph ZAR#E tinezone name B {EHIIN DR IZIN HI{E (TIMESTAMP $RUBISL) S s (Y UTC (],
PRI 285 3 Hhl [l (R I () 262 B UTC IR,

* timezone_name ZHUA FI T ¥4t Nebula Graph £tV %#E, Nebula Graph M2 HCIN XA X AR, FIANHSFTEIN RIS, (598068 EHL
REERAIIN X,
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6.1.2 Meta RSSHCE

logging Egi&

4 i BEE LA
log_dir logs 17 Meta liss HEM H 3, BICIEBIR R FEA R,
minloglevel 0 BNHERG, AR RETXANEANIHE, fIEER 0 (INFO) . 1 (WARNING) .

2 (ERROR) . 3 (FATAL) . BWAEVIRFIEED 0, AF-sEhiEl 1, MIREN 4,
Nebula Graph A& id# (T H &,

v 0 BTN, EBK, HEIEFHBOEM, FEEN . 1. 2. 3,
Logbufsecs 0 i HAER RIS, BN S B H S, o ORI, B A,
redirect_stdout true B A I AT A S H R 5 15 B T B B by i ST A
stdout_Log_file metad- PR H B SRR,

stdout. log
stderr_log_file metad- FRESE TR H S5,

stderr. log
stderrthreshold 2 G HIBIR AR P YR/ N H SR A] (minloglevel ) o

networking EZiE

kXD T BEAE Bim
meta_server_addrs 127.0.0.1:9559 286 Meta IR IP #l-AING . 24> Meta IREAESCES () 7.
local_ip 127.0.0.1 Meta RESHIAN TP Hilk, AHb IP Huhik I FIR%) nebula-metad HFE, A1HEESAAE

REHRZILRTIN, eSOy Rk,

port 9559 Meta k5519 RPC PP R RT3 0. Meta ARSS X MG 28 9559 , A PSS T8 3oMmm+1
, Hl9560, Nebula Graph {8 Ff N8 (T2 RIAR RV 2 H,

ws_ip 0.0.0.0 HTTP HR55HY 1P ik,

ws_http_port 19559 HTTP /IR 195611,

ws_h2_port 19560 HTTP2 RS 195,

ws_storage_http_port 19779 HTTP Wil 5T Storage RS, FHER Storage MRFSHELE KA ws_http_port £
F—%,

heartbeat_interval_secs 10 FROBE IR, AR AT IR S5 1Y heartbeat_interval_secs BUEMEE, FHE SRS TLIEIE

[RK(GE: N

&‘* Caution

RJRAERL B A FT BCSERY TP itttk A IBELEE LT 127.0.0.1/0.0.0.0 IR IR R,

storage ECiE

g FRE(E LA
data_path data/meta meta BB B,
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misc fg&

£
default_parts_num

default_replica_factor

rocksdb options A&

Ea

rocksdb_wal_sync

PiBLE

100

B A

true

L
O R 22 A A BRIA 20 B

B 22 AN T ERIA B AR R

275 F# RocksDB ) WAL Hi&.

6.1.2 Meta RSSHCE

G HEH: November 24, 2021
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6.1.3 Graph AR&5HLE

6.1.3 Graph RS ECE

Graph ARSHEAL T PR3 FI4ANC E S nebula-graphd. conf . default 1 nebula-graphd.conf.production , J5EEARFRIGSHER, SCHFRVERIARE R
N Jusr/local/nebula/etc/ o

Q\ Caution

* TRWIEL Local _config (N false . Ee/m Nebula Graph 55 E3l/a R =K Meta IS IKIMEFIVILERR, WRESBERRLET—
B, BRAAIRE

o FREBUESCRERNMAIRCE T, FRIFCEPBIRRE T4 1 MRt B W E A,

BB ERA T
ANFRALFIWIARCESTIE, MBSO —, MIBREER default BX production, Meta IR55 REIFHINBIIELE ST MAREEC E (S B
EEXHFEBIENRA

FOE SN A B N SRFRSEE AN ZEIME. SUFNRTE TE D 280E, W BRI IMEELE SNSRI EIE AR, ARSI EIL
nebula-metad. conf.default 3£,

WFREBRATENSESEIHE, S0 E S,

basics Bgi&

Eq i B AE BLH

daemonize true SR,

pid_file pids/nebula- JOSRHRE ID 1951
graphd.pid

enable_optimizer true BT BRI,

timezone_name

i€ Nebula Graph HIIf X, #IARCESCHFPRIZEZSH, HRAGETFHRM. RIGUKIMEN

UTC+00:00:00 , #4XIEZ . Specifying the Time Zone with TZ, 41, ZA/AXKIIREH RN --
timezone_name=UTC+08:00

Llocal_config true

JE T AL 8 SC P AR R S R

Q Note

* TEFEAIN AZER )@ ME(EIN, Nebula Graph ZAR#E tinezone_name 15 {& YN BCRHZIN F{E (TIMESTAMP ZERUBiIS%) #A5pAR B2 (Y UTC I ],
PRI R A 8 PR ] Y I (R S 2B AR D UTC I L

* timezone_name A M T44#t Nebula Graph H{#ifEdE, Nebula Graph AR EE IS XAH R, FIANHSFTENRII S5, (2868 E 41
RGN X,
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logging Egi&

£ i B AF
log_dir Logs
minloglevel 0
v 0
Llogbufsecs 0
redirect_stdout true
stdout_Llog_file graphd-
stdout. log
stderr_log_file graphd-
stderr. log
stderrthreshold 2
query Egi&
Eain

accept_partial_success

session_reclaim_interval_secs

max_allowed_query_size

WisElE

false

10

4194304

6.1.3 Graph AR&5HLE

e
7714 Graph IR55 HARNY H %, HERAIREUE CRI7 1L AR R A

BNHERR, AR EFET AR HE, AlEER 0 (INFO) . 1 (WARNING) .
2 (ERROR) . 3 (FATAL) . BWAEVIRFIEED 0, AF-sEhiEl 1, MIREN 4,
Nebula Graph A& id# (T H &,

EIEGA, EHR, HEDRE, MEEN o0, 1. 2. 3,
R HASRTIRRIN T, BN S B H S 0 2Rkt shr 0 #.
SRR AR R TR o 5 158 2 1 2 B SR AN S
otk E S SO AR

PR IR H S SR FA R,

2 2 HIBIBRAESE IR AP YR H B (minloglevel ) o

B

SRR RN R, IERCE PGER T HBRIER, GIEREUZ I 2 B
o

fF Session (3R K& %% Meta IRFSWVIAIFGE, AN @ FD,

RAREWBEARKE, B 7Y, BN 4194304, I 4MB,
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networking B¢&

Ea )

meta_server_addrs

At

127.0.0.1:9559

6.1.3 Graph AR&5HLE

BLH

2t Meta iRS5H TP HUEAH, 24> Meta [R5 HSSGES () 770,

local_ip 127.0.0.1 Graph AR5 IAM TP ik, A IP ik A FIR%I nebula-graphd #52, A1HEE DR
AT EIEETI, MBSO R,

Listen_netdev any BRI 28 1% & o

port 9669 Graph fR%51W RPC SFi HEFE TR L,

reuse_port false Z®JEM SO_REUSEPORT,

Listen_backlog 1024 socket WaMTIVIERERAFIIR KK EE, TAEEARS R 5 SR A %2 net. core. somaxconn o

client_idle_timeout_secs 0 ZERERITEN I, 0 FRK AN, B0 B,

session_idle_timeout_secs 0 ZERRIERBIN IR, 0 RORANEN, 67 ),

num_accept_threads 1 P2 R NIE RN,

num_netio_threads 0 &% 10 A28, 0 FR CPU K,

num_worker_threads 0 PATH P EELER. 0 %R CPU BHL.

ws_ip 0.0.0.0 HTTP AR55H#Y IP ik,

ws_http_port 19669 HTTP 55 9%,

ws_h2_port 19670 HTTP2 55 15,

heartbeat_interval_secs 10 BRINDBRIFIRRE, 1EHRFTE RS heartbeat_interval_secs BUEAMHE, &N SBRGLIL
IEH TR, B B,

storage_client_timeout_ms - Graph %55 Storage fi55H#) RPC HEHGEHININ ], HIAARCE S ARIREZ SR, £
HFFEhIRM, BRIAMED 60000 ZFD,

ws_meta_http_port 19559 HTTP Wil 0T Meta IRSSHIM I, T2 Meta IRSSHLE SCAHY ws_http_port fR4F—

o

Q‘- Caution

RAERCE S E A ELSERY TP Midik, LRSI T 127.0.0.1/0.0.0.0 EIEIERfEHT,

charset and collate 2@

kD TR AE L]
default_charset utfs Al 2 1] 22 (A I Y BRI TR 2R
default_col late utf8_bin 1) 728 ] 22 ] B A9 R A R e ML
authorization &
e T i
enable_authorize false FPESERR R G HITE M RIE. BHRIEEEES IS 0Kk,
auth_type passuord P BT B 33 /7 e HUE DY password . Ldap . cloud o

- 340/709 - 2021 Vesoft Inc.



6.1.3 Graph AR&5HLE

memory it

4 T L]

system_memory_high_watermark_ratio - AT KA IR LRI fi 2 A, BRI 0.8 RGTNTE b IR & T % ME 2 i R 1 2%

Hl#l, Nebula Graph {5 1-#5Z 21,

experimental &

g FREE iR

enable_experimental_feature false SERGPETIRETT o RIVE(EN true M false o MAISZIFMVSLIGMEINAEIE S W T L,
EXPERIMENTAL Ih&Eisiea

g iRl

TOSS TOSS (Transaction on Storage Side) Y&E, A TLRIEATZBEST INSERT . UPDATE &K UPSERT #RE MY IR & — 31 (KA 4 LY

=GR B A BRI ANEERT) o B R SCRE DELETE B 1E, FFIE S M INAE KRR AEZY 1 £5,

G HEH: January 28, 2022
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6.1.4 Storage IRZ5HLE

6.1.4 Storage fRSZEE

Storage ARFHELL T PR FIAARCE SCHF nebula-storaged. conf . default 1 nebula-storaged.conf.production , JFEAERFIFFAER, SCHIERIAREEN /usr/local/
nebula/etc/ o

Q\ Caution

* TRWIEL Local _config (N false . Ee/m Nebula Graph 55 E3l/a R =K Meta IS IKIMEFIVILERR, WRESBERRLET—
B, BRAAIRE

o FREBUESCRERNMAIRCE T, FRIFCEPBIRRE T4 1 MRt B W E A,

BB ERA T
ANFRALFIWIARCESTIE, MBSO —, MIBREER default BX production, Meta IR55 REIFHINBIIELE ST MAREEC E (S B
EEXHFEBIENRA

BB SN A IREBRNSHFORSEE R ZEME, SHNRTE TES S BIE, AN #IAECE NS EERIS AR, AR SCHITIIZELL
nebula-metad. conf.default ST AE, AP RISEIULL nebula-storaged. conf . production S i,

O\ Note
Raft Listener WECER] Storage IRSFSELE AR, HEFIES UEE Raft listener,
INFEBANSERGLLHIE, SHREEH,

basics Bgi&

kD FREIE L)
daemonize true e =PI abtiy =
pid_file pids/nebula- ISR ID HYS2f.

storaged.pid

timezone_name

&7 Nebula Graph M [X, #AGELESAEFRIZEIZSH, WRERETHIRMN. RARIME

9 UTC+00:00:00 . %3 1EZ WL Specifying the Time Zone with TZ, 40, #/\XKMWILE S XA --
timezone_name=UTC+08:00 .

local_config true

FE 7 ML B SR AL BAE o
O\ Note

o TR AN RS JE PEEIT, Nebula Graph ZAR#E tinezone name BEIE AN R ZIN HIfE (TIMESTAMP Z€RUBI51) He AU B[ UTC 1],
PRI A 25 36 Rl [l (R I () 2824 (B UTC IR,

* timezone_name Z¥X X H T#44%: Nebula Graph H1#ifV4#E, Nebula Graph JEfEAHE N XAR X8R, B4 HEITEIRR RIS, (R EL
RGN X,
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6.1.4 Storage IRZ5HLE

logging Egi&

4 i BEE LA
log_dir logs 1711 Storage AR5 HERH %, BEWFTEHE CRTFEAFITEAL
minloglevel 0 BNHERG, AR RETXANEANIHE, fEER 0 (INFO) . 1 (WARNING) .

2 (ERROR) . 3 (FATAL) . BWAEVIRFEEDN 0, AF-SERiEl 1, MIREN 4,
Nebula Graph A& id# (LA H &,

v 0 BRI, EBOK, HEICSBIEM, rHEER . 1. 2. 3.
Logbufsecs 0 P H S RKNE, BRI H S, o RORKE . A7 R,
redirect_stdout true B A I AT A S HRRR 15 B T B B by i ST A
stdout_Log_file storaged- PR H B SRR,

stdout. log
stderr_log_file storaged- FRUEEE IR H B SRR,

stderr. log
stderrthreshold 2 PG HIZEIR AR P YR/ N H SR A] (minloglevel ) o

networking EZiE

kXD T BEAE Bim
meta_server_addrs 127.0.0.1:9559 286 Meta IR IP #lbAING . 24> Meta RS HAESCES () 7.
local_ip 127.0.0.1 Storage IRZ VA 1P ik, Ay IP ik A TR 5] nebula-storaged M2, WIS 1

URBE SR BRI, BSOS Rtk

port 9779 Storage fIR% 1Y RPC P FE TR 1, Storage MRS AAMG I8 9179, XSG I
9777, 9778 f1 9780, Nebula Graph i FI N &R AT 2 EIA R Y5 B,

ws_ip 0.0.0.0 HTTP HR55HY 1P itk

ws_http_port 19779 HTTP JIR55 195511,

ws_h2_port 19780 HTTP2 AR5 195,

heartbeat_interval_secs 10 FRIAOBE IR, AR AT A IR S51Y heartbeat_interval_secs BVEMAR, T SHRGTLIEE

[RK(G: S N

&‘* Caution

RJRAERL B S A AT BCSERY TP itttk F5IBELEE LT 127.0.0.1/0.0.0.0 IR IERfEHT,

raft AciE
g I BLHA
raft_heartbeat_interval_secs 30 Raft JEXSEN N H, #0670 D
raft_rpc_timeout_ms 500 Raft F i F2JEH (RPC) MR Al, BANL @ ZFRD,
wal_ttl 14400 Raft WAL fYAEFEIN H, BA067 © #D,
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6.1.4 Storage IRZ5HLE

disk A&

4 T BLRR

data_path data/storage BARFHEHRE, 2 PRERISCGES () 7M. — 1 RocksDB LI [
— R,

minimum_reserved_bytes 268435456 AN EARTAERR PRI R 22 A I/ ME, R TIZER, FTRES FECERRHEUR
GAKW, AL 595, BRIAH 1073741824, H 1GB,

rocksdb_batch_size 4096 HRRENSEE R D, BN L F,

rocksdb_block_cache 4 BlockBasedTable HYERIAREETE RN, #8472 Jk (MB) ,

engine_type rocksdb TFiEG | B8

rocksdb_compression Lz4 JEZEETE, FIIEE N no. snappy. lz4. lzéhc, zlib. bzip2 A zstd o

rocksdb_compression_per_Llevel - I R B A [F) ) R 48 L

enable_rocksdb_statistics false 275 8 H RocksDB my#dEstit,

rocksdb_stats_level KkExceptHistogramorTimers RocksDB WEHESTHH 5, AIIE(EN kexceptHistogramOrTimers (27 FH i1
WA, PEIHEIRES) | kexceptTimers (BT ER4ELT) |
kExceptDetai ledTimers (UCHRBR B BIRN R 45 /6 2% I F] 2 AV T A G 44
#8) . kExceptTimeFortutex W ERBR B S BAE 2R IN [ .2 SMIV B Gi HH-$E) #1
kALl (IERFTE S BUE)

enable_rocksdb_prefix_filtering true 7% 2 prefix bloom filter, R wTLEEFELEEE, (HE22IEM
NAFTHFE,

enable_rocksdb_whole_key_filtering false &% )2 H whole key bloom filter,

rocksdb_fi Ltering_prefix_length 12 B key 9 prefix KEE, WEEN 12 (47 ID+HID) Rl (557
ID+:5 ID+TagID/Edge typelD) . #4i @ i,

enable_partitioned_index_filter - BN true Af LUK bloom 53788 5N K/, H 2 LERE] 558
(random-seek) MBI T, AIREZFFKIEEUERE,

misc &
Q‘- Caution

T #RHY snapshot 5 Nebula Graph B2 AR FIVALS, 3XHMY snapshot 18 Raft M I fEH leader LIVFEREHE,

b e L]

snapshot_part_rate_Limit 8388608 Raft leader [f] Raft group FFHE AR W7 B BARNIYRRE, 0L 0 F95 /48,

snapshot_batch_size 1048576 Raft leader [A Raft group HHE & 5 [ 7 RERE N Gt L X EIE R, A6 5
o

rebui ld_index_part_rate_Limit 4194304 EERG5E P, Raft leader [ Raft group HHEE Ak BRI 25 1 5dER FIRE, &

fir T T,

rebui ld_index_batch_size 1048576 EERG5EREF, Raft leader [ Raft group FHEE Ak BRI 225 | BdEi & %1
BAEE, 000 0,
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rocksdb options A&

£
rocksdb_db_options

rocksdb_column_fami ly_options

rocksdb_block_based_table_options

TBEAE
{}

{"write_buffer_size":"67108864",
"max_write_buffer_number":"4",

"max_bytes_for_level_base":"268435456"}

{"block_size":"8192"}

6.1.4 Storage RS5HCE

BLRR
RocksDB database %,

RocksDB column family 3%,

RocksDB block based table %1%,

rocksdb options FLE KA {"<option_name>":"<option_value>"} , ZMNETHHSCES () FEIT,

rocksdb_db_options Fl1 rocksdb_column_fami ly_options SCIFINEIAIT :

* 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_length

num_compaction_threads
rate_Limit

* rocksdb_column_fami ly_options

write_buffer_size
max_write_buffer_number

level0_file_num_compaction_trigger

levelO_slowdown_writes_trigger
levelO_stop_writes_trigger
target_file_size_base
target_file_size_multiplier
max_bytes_for_level_base
max_bytes_for_level_multiplier
disable_auto_compactions

SRIEANNIEE U RocksDB H /53014,

BETRME (HADMERSHR)

TER s R B ART, RN, BRSEHBI T VAT 2, AT S A 2 AIREELRINTE, BUEXAT max_edge_returned_per_vertex
A, ZREBINRE, ZSBIEHT 2R, THT R space,

Jg s

max edge returned per vertex

BRiME BLH
2147483647

Eo

BOMER, RZBEZ DN, ZROVIBENAERN, BUEAFRIARE

Nebula Graph 1.x FIYEIKMRAE /7 15E/E Nebula Graph 2.6.1 R 3HF,
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6.1.4 Storage IRZ5HLE

HEERTAFRSE

MR BARER AN, NWHETEE storage BLEHHY enable_partitioned_index_filter &N true ; HHTEERE TP RocksDB %51, HRERZH
M,

5 ##T: December 6, 2021
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6.1.5 Linux PIZACIE

6.1.5 Linux NA%ECE

A4S Nebula Graph #X#Y Linux PZECE, H/rRaaEciiiE,

B
ULIMIT ;EEE
a1 ulinit 9400 shell RIEREGIREE, EREFTUIT
* ulimit AR E OO ST RIEEF AR
o RIRIIEIE CREHE) A REEITRER(E,
o Wl P ASRERE T A SRR,  BDEERET sudo tHANRETEEE,
* ESCRGGBI SR ERE, BB Jetc/security/Limits. conf o ST AR BEEHTER R 3K,

ULIMIT -C
ulimit - FTRRH core SCEFIAR/N, BBURED unlimited, AAATT
ulimit -c unlimited

ULIMIT -N

utimit -n FIFERAFTIF ORISR, BRGRE RS 10 77, a0

ulimit -n 130000

m7E

VM.SWAPPINESS

vm. swappiness JEMIUE ERINIE (swap) WIZERNNTFE 7L, (EBK, /] swap WRTEEMEEEUR, HBUGLER 0, FRRELMRTERT, FEEENE,
0 ZRREAME swap,

VM.MIN_FREE_KBYTES

vm.min_free_kbytes J T Linux HELWLERE IR/ NER T 78 AIRRGINIFRET, BIGRERKE, FIRIYEINGENY 128 GB, RILUN
vm.min_free_kbytes I 5 GB, AISYEA/D, RSBCRGTEIEH IR BIIESIHINTT,

VM.MAX_MAP_COUNT

vm.max_map_count T FRHIEANEFRRT VMA (EEEINTEXIED) #&, ERIMEDY 65530, X T4 RZRN R R CL R, QRN AR ATEEFES K
MiRsE, IEERARSENE,

VM.DIRTY_*

n.dirty * R RYHEHIRGIERARZA NS, NTERER s, M Al DURERR A TIAR AR sUERLIE) |, BIERGEAIME.

TRANSPARENT HUGE PAGE
HTREAER, FFP 45544 THP (transparent huge page) . 4l F :

root# echo never > /sys/kernel/mm/transparent_hugepage/enabled
root# echo never > /sys/kernel/mm/transparent_hugepage/defrag
root# swapoff -a && swapon -a

%

NETIPV4.TCP_SLOW_START_AFTER_IDLE

net. ipv4.tcp_slow_start_after_idle BKIME N 1, REUNE— BN RUGHIZER N, BIORED 0, THIES KW LR R,
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6.1.5 Linux PIZACIE

NET.CORE.SOMAXCONN

net. core. somaxconn Fl F-FRll socket WalTEREINT IR R, BRIMEDN 128 . XM THKBIZRIEHENT R, BI0ZE N KT 1024 ,

NETIPV4.TCP_MAX_SYN_BACKLOG

net. ipvé.tcp_max_syn_backlog FH TRRAilIET SYN RECV (Pi&EH) IRAW TCP &R E, FRIMEN 128, W THKEZRLERNT R, BIGEERNMET
1024 ,

NET.CORE.NETDEV_MAX_BACKLOG
net. core.netdev_max_backlog A TR E AR clivtE, ERINMEN 1000, EEBGEES 10000 BLE, JTCHZ T IK A+,
NETIPV4.TCP_KEEPALIVE_*

net. ipv4.tcp_keepalive_* B —RFI{HEF TCP AN, X TR PUE BB N R, ARZERERTFHIT, EHEK top_keepalive_time 1
tep_keepalive_intvl Y{E,

NETIPV4.TCP_WMEMIRMEM
TCP BT REAMRW MR, Bk BOANZER, T RERE, BUOREN #5% (6B) “HENE (ns) .
SCHEDULER

XF SSD &%, BICRF scheduler B2 M noop 87 none , B&1EJT /sys/block/DEV_NAME/queue/scheduler o

Hitt2 8
KERNEL.CORE_PATTERN

PO E N core, T HIF kernel.core_uses_pid & 1,

SYSCTL &%
« sysctl <conf_name>
EHEUHSEUE,
* sysctl -w <conf_name>=<value>
I ESSEUE, RVER, BEREIREEE,
o sysctl -p [<file_path>]
MFEERCE S BN Linux RGSHL, BRIAM fetc/sysctl.conf I1EL

PRLIMIT

4y priimit ATLURECRIS B IRAIRRE], 454 sudo I LUBCKAEEIE, BI40, priimit --nofile=140000 --pid=$$ HE Y HTUERE AL FAIFT H SO R BRI
140000, SZEVAERL, M S{GF RedHat 7u sE SRR,

RJE%#H: November 24, 2021
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6.2 BE

6.2.1 HERE

Nebula Graph ] glog THIHAE, £ gflags #| HEG, FHESTIEDT HTTP #O8IEMESH S5, 75 (R R,

BEER
HEBIABE A Jusr/local/nebula/logs/ o

4NRAE Nebula Graph s T fBrBRHAEES, HAEFARSHTH, ([HRARMN55, HEMRS LUK EH,

ECiEiREA

* minloglevel : F/NABI, HIARIERETXNMIGIIAE, AliEE o0 (INFO) . 1 (WARNING) . 2 (ERROR)
TEVIRAINIRE g 0, A7 IAEEIRE D 1. AIRILED 4, Nebula Graph RRICHIEMHE,

o v HAERGG, ([ERER, HAEICSGEIE, ANEEN o, 1. 2. 3.

Meta filk%5. Graph [R55H1 Storage HRE5HY H SR A LAES B URLESFH AR, BRIABRTEN /usr/local/nebula/etc/

EEETEA
AT S SEE YFTEN gflags 28 (AEHESED -

$ curl <ws_ip>:<ws_port>/flags

6.2 H&

. 3 (FATAL) . %

SR B

ws_ip HTTP AR5 1P sk, RILUfERCE SO AR, BRIMEN 127.0.0.1,

ws_port HTTP MR M6, RIDERCE &R, BRIMEZ A0 19559 (Meta) . 19669 (Graph) 19779 (Storage) o
NG LI

* &F Meta W55 L1 NHES -

$ curl 127.0.0.1:19559/flags | grep 'minloglevel’

* &F Storage RS54y HSIHEAMIH -

$ curl 127.0.0.1:19779/flags | grep -w 'v'

& BERH

AT A e H S

$ curl -X PUT -H "Content-Type: application/json" -d '{"<key>":<value>[,"<key>":<value>]}' "<ws_ip>:<ws_port>/flags"

SR BLW

key RHEWHY SR, AnEEIE S WAL E B,

value HEFH, AIEEES WECE B,

ws_ip HTTP 51 1P ik, PIDUERCE &S, BRIMEN 127.0.0.1,

ws_port HTTP RR&5 WG, RILUERCE X &R, BRIMEZ BN 19559 (Meta) . 19669 (Graph) 19779 (Storage) o
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ABIAITT

$ 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

AISRAE Nebula Graph safTi BT HERH, HRMRSS A RIRENECESIFRIEIG], MRFLEOKMES, HESILE I T,

RocksDB B

RocksDB WY HZEMHTE /usr/local/nebula/data/storage/nebula/$id/data/L06 , HH Sid AsLHS, 1% HE@EH HTIEI RocksDB 244,

6.2.1 HEAE

G H: November 24, 2021
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7. i

7.1 Zif) Nebula Graph Y&#ZEEFR

Nebula Graph SZFZA0T XEWMIRSHIRIERSIR, A SCR MRS T, BlEd HTTP S &,

7.1.1 MIZEARIRER

Nebula Graph FHFMEPERSIRESH =M, RS () BT, B0 nun_queries.sun.600 . A Nebula Graph [R5 32 & AV HEFESS
PR, FEPRESARI AN T

2
Ei=lri

gritAen

GEiFIN A

NG BLW
num_quer ies T8 B AR R & o

sum

600

ARG T, A58 SUM, COUNT, AVG. RATE 1 P 73iif{ (P75, P95, P99,
P99.9) .

ARG RIVER], A58 5 . 60 £, 600 #H1 3600 £, il #&Rikil 5 1. il
B BRIE 10 B AIEGE 1 /D,

7.1.2 @i HTTP A& 8 M IZEsiT

BE

curl -6 "http://<ip>:<port>/stats?stats=<metric_name_Llist> [&format=json]"

briA U}
ip

port

metric_name_Llist

&format=json

O\ Note

B
k25 4k TP Mkt WIDUTE 2258 H RN BB BLIE SRR,

1)

M55 49 HTTP %M, FIDE 2% H RN A BELESCERIG BOIAMEOL T, Meta 559 M4 19559, Graph k3540

73 19669, Storage RS54 1 19779,
PRI, 2 DREHERAICGES () R,

LR L JSON AR [E],

115 Nebula Graph MRS EBBERASH, FFEMAT docker-compose ps 43 25 78 ML AT B A SR AN EBATIH 1, SRJ5 5T i%m 216,

Rl

o EIRANIETEEIR

#) Graph R55H, ik 10 BPRIIERER
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7.1.2 @ HTTP S 2 M HAZEEAR

$ curl -G "http://192.168.8.40:19669/stats?stats=num_queries.sum.600"
num_queries.sum.600=400

* BN P UEERRR
£ Meta IR, w1 28 OBRTEIIERAIRGE 10 2780 P99 OBk (1%mIZH0HE) KFIER,

$ 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

ISR L JSON #83GERE]
#f) Storage 55, Folt 10 DR8I REG, IFLLJSON HGREISER,

$ curl -G "http://192.168.8.40:19779/stats?stats=num_add_vertices.sum.600&format=json"
[{"value":1,"name":"num_add_vertices.sum.600"}]

ARG A=A TR R
MEEEF NIRRT, SRENZAST A LA ISR,

$ curl -G "http://192.168.8.40:19559/stats"
heartbeat_latency_us.avg.5=304
heartbeat_latency_us.avg.60=308
heartbeat_latency_us.avg.600=299
heartbeat_latency_us.avg.3600=285
heartbeat_latency_us.p75.5=652
heartbeat_latency_us.p75.60=669
heartbeat_latency_us.p75.600=651
heartbeat_latency_us.p75.3600=642
heartbeat_latency_us.p95.5=930
heartbeat_latency_us.p95.60=963
heartbeat_latency_us.p95.600=933
heartbeat_latency_us.p95.3600=929
heartbeat_latency_us.p99.5=986
heartbeat_latency_us.p99.60=1409
heartbeat_latency_us.p99.600=989
heartbeat_latency_us.p99.3600=986
num_heartbeats.rate.5=0
num_heartbeats.rate.60=0
num_heartbeats.rate.600=0
num_heartbeats.rate.3600=0
num_heartbeats.sum.5=2
num_heartbeats.sum.60=40
num_heartbeats.sum.600=394
num_heartbeats.sum.3600=2364

G HEH: November 24, 2021

-352/709 - 2021 Vesoft Inc.



7.2 RocksDB 4iit4idk

7.2 RocksDB #it#KiE

Nebula Graph f#ifH RocksDB {ENEEFEH, ARXMHMMIERETR Nebula Graph £ RocksDB 4iitf5 &,

7.2.1 EF8 RocksDB
RocksDB il Thas BN %14, B3 RocksDB il ohte, #RaE% :

1. 182X nebula-storaged.conf S{fFHH --enable_rocksdb_statistics ZECN true . BCEERINXIEERAN Juse/local/nebula/etc o
2. & EARSS EESCERL

7.2.2 KB RocksDB Zit{ER
A PRI U FETEREARSS HHIN B HTTP AR SEIREUL FATINGHE R, B30HE(E JSON FEAIEE R

* FTEgHEE.
* fRESHIER.

7.2.3 A

FEAHLUT 53R RocksDB SEiHER
curl -L "http://${storage_ip}:${port}/rocksdb_stats"

o :
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

LT @3 3REGER 7 RocksDB FilH s ¢

curl -L "http://${storage_ip}:${port}/rocksdb_stats?stats=${stats_name}"
BlLIE LU T IBAIFRAL rocksdb.bytes.read 1 rocksdb.block.cache.add {55

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

AL e 3R 77 JSON #87XU#Y RocksDB SilHEE. :
curl -L "http://${storage_ip}:${port}/rocksdb_stats?stats=${stats_name}&format=json"

AN A DL T B AJERAR rocksdb.bytes.read F1 rocksdb.block.cache.add FYGEHHEEHHERE JSON HIAEEdE,

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
1
{
"rocksdb.bytes.read": 160
}

]

fRJGHEH: October 26, 2021
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8. s

8. BIELZ =

8.1 I IFFI#ZAN

8.1.1 B EIE
B AL TIFRIEM R E R P, MITISCI ALz,

Y imEREE] Nebula Graph if, Nebula Graph ZAI#—PR1G, RIGTHPHEERNSIMER, MEITE T HORIE, BERRIGHEE R
Fo

Q  Note

IRIANET, SRIERER XA, F A A LU root P %ML #1442 Nebula Graph.
Nebula Graph ZFMRIEAZRIE S | A IUER LDAP $iiE,

A SAIIE
RS DRI IEERSS S AR P 4, s, P ZR15 Nebula Graph I, TS 75IE,
BRAHS BT

1. YREBACE S nebula-graphd.conf  (BRINERA Jusr/local/nebula/etc/ ) , &IE --enable_authorize=true F-ERTFEIRHY,
2. HJF Nebula Graph fi%5.

O\ Note

FES MBS, BIAK God AEIKSH root, I nebula . A EIEHIES WM E A CATR,

OpenLDAP I8
OpenLDAP 2R EHFRIPMY (LDAP) HIFFRIEH, RISk S S L,
/SR OPENLDAP 383
® Enterpriseonly

Y EIAP AL R EE R OpenLDAP #ATH M IIE, TEIEIEZ WEH OpenlDAP 317 & 7755 ik,

RJE%#H: November 24, 2021
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8.1.2 I EH

8.1.2 AFE®E
AP ST Nebula Graph ViHZIs R AT skBGLLRER Y, ASTIEABH P TR 318,

FHES MRS, FP&EEHE AN T %R Nebula Graph, i FES S T DO TR E IR T FA 9 f AR,

Q  Note

o BOAEOLT, B RIEIReR XA, FPATLUER root A AR #41E#E] Nebula Graph,
o BUBUIRIG, RIS E s R e

B2 (CREATE USER)
HHAT CREATE USER IBAT AT ABIEEHTHY Nebula Graph FF, 4A1{X God At (Bl root /) REAZHAIAT CREATE USER 15,
* 1Bk
CREATE USER [IF NOT EXISTS] <user_name> [WITH PASSWORD '<password>'];
* Al

nebula> CREATE USER userl WITH PASSWORD 'nebula';

2 (GRANT ROLE)

AT GRANT ROLE 1EAT AT LURHE & B 22 RN B A CAIRIZ TP, 4R God fAH il Admin £ EENSHAT GRANT ROLE 1EA], A CAERAYIEA,
1HS ULE A AR,

* Bk
GRANT ROLE <role_type> ON <space_name> TO <user_name>;
* Rl

nebula> GRANT ROLE USER ON basketballplayer TO userl;

AP ABR  (REVOKE ROLE)

PUAT REVOKE ROLE 1By AT LUK P 9T & E 22 RN E A TR, HHi God A Al Admin £ HESHLIT REVOKE ROLE TEA], ATAERIVI
B, 1ESIANE A AR,

* Bk
REVOKE ROLE <role_type> ON <space_name> FROM <user_name>;
* il

nebula> REVOKE ROLE USER ON basketballplayer FROM userl;
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8.1.2 I EH

EERFIUPR (show ROLES)
AT sHow ROLES TEATRTLAE /Ry ECAA A P I fafS
* I
SHOW ROLES IN <space_name>;
o fl

nebula> SHOW ROLES IN basketballplayer;

fococooccoo focccocoocos +
| Account | Role Type |
Pocooocooo Pocooocoocoo +
| "userl" | "ADMIN" |
fococooccoo focccocoocos +

{ESFFZEES (CHANGE PASSWORD)
PAAT CHANGE PASSHORD 1B A1) P LUBTR A 1 EHY,  (BCis 7R B AL M RO R 25,
* Bk
CHANGE PASSWORD <user_name> FROM '<old_password>' TO '<new_password>"';
o TRfl

nebula> CHANGE PASSWORD userl FROM 'nebula' TO 'nebulal23';

{ESFAP RS (ALTER USER)

PUAT ALTER USER FEAT AT DUBSUH 505, BESINARRELRMIHE S, HATX God AEHF (Hl root FHFY) AEASHHAT ALTER USER HH A,
* 1Bk
ALTER USER <user_name> WITH PASSWORD '<password>';
* Hl

nebula> ALTER USER userl WITH PASSWORD 'nebula';

HHBRAAF  (bROP USER)
PHAT DROP USER IEAT R LAHERFH . 4AT{ God FEf FHENSHHAT DROP USER 1E ),
©\ Note
MBS P2 B BT P 4 a2, 1 EARE 4 a2 & AR
* Tk
DROP USER [IF EXISTS] <user_name>;

N

nebula> DROP USER userl;
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8.1.2 M EH

EERPFIR (sho USERS)
AT sHow USERS IEAIAT AR 5K, HATL God AT RERSHAT sHow USERS 1H ],
* 1B
SHOW USERS ;
* fl

nebula> SHOW USERS;

RJGEH: November 24, 2021
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8.1.3 WiEf iR

8.1.3 NEABIIR

FridfAa, SR RAURIE S, FP AU G OB QIR -, ISRz,

NEftE
Nebula Graph HE 172, BHAATT

* God
* WihaiEbERA S, FEPARIETIRIR, JF Linux H1 root Al Windows H# adninistrator o
* Meta IRE#ILALAT, XEFNOE God MBS root , #5F9H4 nebula o

& am

TN IES root HI RS, CRUEEUE 22,

o —~MERHREAE— God AEMF, %M RILUEEERINFTA K22,
* NAFFFHRIN God i, HEEFHAIEKIA God AEHIF root .

¢ Admin
o XMRERMNIVEZE A Schema fil data FVIREARUR,
o ILURPANRR PR B 24 RIS A EL A

&

HEERPUET ADMIN FBii f s HAbF F

* DBA
* NARARIEZEHHHA Schema 1 data FIBRFAUR,
* EFEFBIRNINIE 22 RS HAh A =,
e User
o MIERMRIEZZAHTA Schema BYRIANIR,
o MEERAIVIEZZETA data HYREANR,

* Guest

o WRURNAYEZEEHA Schema fil data FYHIEALR,

O\ Note

s AXFFEITOIR A, HAEEABIAAE A @,
s —MHPE-DEZEEANARGERA M ORIR, AU FIES U P E L,

- 358/709 - 2021 Vesoft Inc.



ABIR

A EIIITIIRATT o

B

Read
space

Write
space

Read
schema

Write
schema

Write user
Write role

Read data

Write data
Show

operations

Job

&‘* Caution

Show operations JRFEIENE, HEH SRR ANAAT, B4 sHow SPACES , BN EERATLIALT, (B2 R 2R[E 5 5 AR A & 22,

God Admin DBA User Guest
Y Y Y Y Y
Y

Y Y Y Y Y
Y Y Y

Y

Y Y

Y Y Y Y Y
Y Y Y Y

Y Y Y Y Y
Y Y Y Y

€ A] DLPHLAT SHOW USERS A1 SHOW SNAPSHOTS 5 41)

8.1.3 WiEf iR

LEpS ]

USE . DESCRIBE SPACE

CREATE SPACE . DROP SPACE . CREATE SNAPSHOT . DROP SNAPSHOT |
BALANCE DATA . BALANCE DATA STOP . BALANCE DATA REMOVE |
BALANCE LEADER . ADMIN. CONFIG. INGEST. DOWNLOAD |

BUILD TAG INDEX . BUILD EDGE INDEX

DESCRIBE TAG . DESCRIBE EDGE . DESCRIBE TAG INDEX . DESCRIBE
EDGE INDEX

CREATE TAG. ALTER TAG. CREATE EDGE . ALTER EDGE . DROP TAG .
DELETE TAG . DROP EDGE . CREATE TAG INDEX . CREATE EDGE INDEX .
DROP TAG INDEX . DROP EDGE INDEX

CREATE USER . DROP USER. ALTER USER
GRANT . REVOKE

GO, SET. PIPE, MATCH. ASSIGNMENT . LOOKUP. VYIELD.
ORDER BY . FETCH VERTICES . Find. FETCH EDGES. FIND PATH .
LIMIT. GROUP BY . RETURN

INSERT VERTEX . UPDATE VERTEX . INSERT EDGE . UPDATE EDGE .
DELETE VERTEX . DELETE EDGES . DELETE TAG

SHOW . CHANGE PASSWORD

SUBMIT JOB COMPACT . SUBMIT JOB FLUSH. SUBMIT JOB STATS . STOP
JOB . RECOVER JOB

HH God fi

RJE%#H: November 24, 2021
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8.1.4 i1 OpenLDAP #1145k

8.1.4 1#F OpenLDAP #1TH {141

ARXABUNALRF Nebula Graph %45 OpenLDAP fi%585, ffifl OpenLDAP Hi& ¥ DN (Distinguished Name) FIEG5i#TH 73 5IIE,

® Enterpriseonly

NI A RE

NEAR

JEH] OpenLDAP E{35IES, i APk S R4 % Nebula Graph Iif, Nebula Graph &7F Meta IRGHEIRE R SR ETEE, MRKSTE
1, FERIEIAIETI\E OpenLDAP HREIX R DN, KIEE,

OpenLDAP SCHFAIET sUH PR Al AR A IERHERIE NI

fEIEA4BEIAE (SIMPLEBINDAUTH)

RIS EINE RIS RIS Graph IRBACEREE, PiEM OpenLDAP FILURAIF DN, ZA/EHUE DN A1, 7E OpenLDAP bi#{T4uIE,

JEFUBEIAE (SEARCHBINDAUTH)

BRATINERTIN Graph [RGSACEER, EIRRCERRAIY vid APERIKS 2 GV, AR, #EBUX DN, /5 DN %6, 16
OpenLDAP #{750IE,

ARt
* B4 OpenLDAP,
* E.ff OpenLDAP S APk SHIZEE R,

* OpenLDAP FifERST s CIFBAAROAIES R,
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8.1.4 {if] OpenLDAP M7 E{H5uIE

BES R
L OpenLDAP EEFENIKS test2 . Z5H5 passwdtest2 AHIHEA TR,
1. %4 Nebula Graph, A5 OpenLDAP Hxf WIS IS test2 HAZHL

nebula> CREATE USER test2 WITH PASSWORD '';
nebula> GRANT ROLE ADMIN ON basketballplayer TO test2;

O\ Note

Nebula Graph NEIEF R, Z6Ee] LUTEEIRE,

2. YREBECE SCHF nebula-graphd.conf  (BRINE A Jusr/local/nebula/etc/ )
o FAYTEINIE (HEE)

# BEMREXHRNEBES.
--local_config=true

# BEFRSHEIE
--enable_authorize=true

# BAWIEA : password. ldap. cloud
--auth_type=Lldap

# OpenLDAP ARZ5883thit
--ldap_server=192.168.8.211

# OpenLDAP BRZ3231%00
--ldap_port=389

# OpenLDAP gy Schema ¥R
--ldap_scheme=Ldap

# DN A%

--ldap_prefix=uid=

# DN B%%
--ldap_suffix=,ou=it,dc=sys,dc=com

* FRIBTINE

# BREMREXHRNEBRES.
--local_config=true

# REFESMHEIE
--enable_authorize=true

# BAWIEAT - password. Ldap. cloud
--auth_type=Lldap

# OpenLDAP ARZ3883thit
--ldap_server=192.168.8.211

# OpenLDAP BR53831m00
--ldap_port=389

# OpenLDAP gy Schema ¥R
--ldap_scheme=ldap

# SPEEITHREY DN
--ldap_basedn=ou=it,dc=sys,dc=com

3. &5 Nebula Graph fR55, ILHBELBAERL,
4. TR,

$ ./nebula-console --addr 127.0.0.1 --port 9669 -u test2 -p passwdtest2
2021/09/08 03:49:39 [INFO] connection pool is initialized successfully

Welcome to Nebula Graph!

©\ Note

/1 OpenLDAP HHTEBSGIEIG, AMAF (G4 root) EEER B,

RJGHEH: November 24, 2021
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8.2 BIRIRER
Nebula Graph #Ht (snapshot) I, FITFSERIRIN AR, S HTIRIRRCIURRIEN, TTLAEL BRI 2 5.

8.2.1 RIS
Nebula Graph HIEHIAESAEBRIA A, A0 i P 1A (PR DR DTRE,

WIEREINIEFFE, X God Mt el UL RIEYIRE, X TFAMQUH, 52 W0NEA R,
8.2.2 AEREI
o RGgeERIR A UG, BUOTZIRNEYER, FIA0/E add host . drop host . create space . drop space. balance FHE/EZ 5,

* SR E BRI ORI RIERBR S, FRZETEIMIR

* PFHEEDURIAFSEE, BOASEEN /usr/local /nebula/data o

8.2.3 IRIREEE

Nebula Graph QIR E SERITEZAEE, FIAT SNAPSHOT 2021_03_09_08 4312, J5%% 2021_03_09_08_43_12 RIRANENH (UTC) HENEM,

AIEEERS, PIEH R HEITE leader Meta IRFE AP Storage RF5 25 H 3% checkpoints PIIEE,
P T PSEE A RIRATER RS, ATLUEH Linux &4 find . B0

8.2.4 Bl RER
A4S CREATE SNAPSHOT W] L OIEEEETHE 24 mifHs (R s A He i, SR R LRI ELE, SR e [ 42 R,
Q  Note

ANSRRIR QI I, TR PR R ISR O,
nebula> CREATE SNAPSHOT;

8.2.5 EE R
T4 SHOW SNAPSHOTS ] DAZE B SEHEHRIVATE HRiE,

nebula> SHOW SNAPSHOTS;

focoooccosoococooas +
| Name | Status | Hosts |
Doooo0oCo00000000000000Co00000000 Hocoooccoo focoooocooooococoooo +
| "SNAPSHOT_2021_03_09_08_43_12" | "VALID" | "127.0.0.1:9779" |
| "SNAPSHOT_2021_03_09_09_10_52" | "VALID" | "127.0.0.1:9779" |
= e e ocomomoms ocommcomseamosassn +
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8.2.6 MiFRRIE

SRR
b BimA
Name PREGAFR, HBIZ%09 SNAPSHOT , FRoRIZSKAF PRI, R4tk IREIERYIN A s (UTC W)
Status PRIFURAS,  VALID SRR PRIRARL,  INVALID RO PR IR AN,
Hosts AR FTH Storage IRSS#R1Y TP Hutkb A% 1.

8.2.6 MIFRIRER

7T DROP SNAPSHOT AT LAMMBRAEEHIPRIE, 1HEE
DROP SNAPSHOT <snapshot_name>;

ARFIATT

nebula> DROP SNAPSHOT SNAPSHOT_2021_03_09_08_43_12;

fhoccocococococoooccosoococooasooa focoooccos focococcosoococooas +
| Name | Status | Hosts |
o0 Oo00Co000000000000000Co00000000 Pocoooccoo Pocoooocooooococoooo +
| "SNAPSHOT_2021_03_09_09_10_52" | "VALID" | "127.0.0.1:9779" |
fhoccocococococoooccosoococooasooa focoooccos focococcosoococooas +

8.2.7 Ik & 1RHR
MR RS, BT UUHR SRR RSN, WATLGE shell BIAME THRE, SHOBIEATT :

1. AERIRS, 21F leader Meta IRES#-MIFTA Storage RS #RIYZEE HSRNAERL checkpoints B3, (RAFEIZEIVIRIR, LIASONA, H7E(E 2 ME%HE
I, BRI HER S BIERIFAE Jusr/local/nebula/data/meta/nebula/0/checkpoints . /usr/local/nebula/data/storage/nebula/3/checkpoints
H1 Jusr/local/nebu la/data/storage/nebula/4/checkpoints i,

$ s /usr/local/nebula/data/meta/nebula/0/checkpoints/

2. YEIRARLREES R, B AT REASERIR A AR, ISR SCETE data Al wal 27 BIHE RIS BV B ETE (R checkpoints SF4L) |, ik
AT data fTwal , SRS EEREREERTA],

&‘- Caution

FRFANEFZITE Meta 1759 data 1 wal B3, FNTFEEBERMGRAE Meta EHNEX leader IEN, WRAEZFTE Meta T8, ¥y
leader fli I 3E 2 A HTHY Meta %8, SR € 204,

IR HH: November 25, 2021
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8.3 Group&Zone

8.3 Group&Zone
Nebula Graph #2; Group&Zone i, "L Storage 17U T4, SENEIRIRE,
831HEHRER

FAFRILLFF Storage T RMARA Zone H1, £~ Zone M —1 Group., OIZEEZERINFEE Group, ¥EATE Group WY Storage v LA K AF
fitEZEm, 75 MERIRZIGEIFEESD Zone o A1 FEFTR.

—
| { .................................................. 1., 1 Groupl
| 1 _part 1 A (51}_‘_3 s\Zone : Graph Space: S1(partition_num=3, replica_factor=3)
: Leader Follower : I
| S1_part_2 :
| Follower
: ; Machine B : I
: : \MamlnoA J \ achine ) : |
------------------------------------------------------- -
| |
| sereensensssiinnsss sy |
: /7 20ne2
| | [Sipart 3 ) (| $1 partl 1 \ :
: : | | Folawer Follower |
| S1_part_2 |
[ Leader |
: \Mammc (4 =) \Mad‘un: o P :
| ---------------------- |
| I =
| ] =\ zone3 : I |
| | S1_part_2 $1_part 3 : 1 |
| I Follower Leader : | |
| | S1_part 1 | :
: | Follower : : |
| : S2_part 2 | |
I I Follower : | |
| | Machinc e ) Machine F H | '
| | 1 |
| |
| |
| : |
I |
| I
| : |
: Machine G Machine H : Group2
: Graph Space: S2(partition_num=2, replica_factor=2)
| o e s vosiiuk b b el ; |
Loz SUECEN NI Fhoy S5 F S B QOB SAM I ., oy om o o e |

8 1555 Storage IRFHINIEFML S, MA 4 1 Zone, AF5F Zonel. Zone2. Zone3 fillA Groupl, Zone3. Zone4 A Group2.
18/E Groupl GIEEZER S1, 2 MHEBEIARZIEFEIE Zonel ~Zone3, FRfEER] Zoned NI L.
187E Group?2 CIEEZER S2, 9 h MHEIARSIIEFEE Zone3~Zoned, REfEi#F] Zonel fil Zone2 HIHLES L,

LGl FE AT Zone TR, M RILUEE GHR Zone I Group, SLIMBRIFRE.,

8.3.2 EHI=
o MRS 2L IAIEE S50 Storage s b, MTTAZETERRE I B0,

o REREETT . BRI B MRS SR, NS EHRAA,  EEEERE P R AU
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8.3.3 X EEI

* Zone /2 Storage TRIVES, &1 Storage T RHAEMA—1 Zone,

* Zone HHRILITFED FrEVEIA, (HFR—DoR1E—1 Zone HHAER—DEIA,

* 2> Zone AIMHK—> Group, SFEEM, JFHAIDUH THRIERRE,

* —/ Zone FILIIAZA™ Group,

* il Space MAIRFEE Group, ZEZERINEIAIHIE5HifEZ Group &1 Zone H1,

* — Group AJAAIEZPEZENR], {H/2 Group H Zone FRURFREATFT QIR ZRINAEEREIARL (replica_factor) .

8.3.4 EAXIEE
ADD ZONE
fil## Zone, JFIF Storage TIRlIA Zone,

ADD ZONE <zone_name> <hostl>:<portl> [,<host2>:<port2>...];

N

nebula> ADD ZONE zonel 192.168.8.111:9779, 192.168.8.129:9779;

ADD HOST...INTO ZONE

FFEAS Storage WRIAE IR Zone.

O\ Note

A Z JE1E 6 BALANCE i 435S S 85 1

ADD HOST <hostl>:<portl> INTO ZONE <zone_name>;

DROP HOST...FROM ZONE

M Zone HHFRHA Storage T Ao

Q Note

Group HIEEM Y Storage 7 sl EILE FEHER,

DROP HOST <hostl>:<portl> FROM ZONE <zone_name>;

SHOW ZONES
EEFTE Zone,

SHOW ZONES;

DESCRIBE ZONE

EETEIE Zone,

RSB R BRI IE 22, BEMIBR Storage i
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8.3.4 FAIEL

DESCRIBE ZONE <zone_name>;
DESC ZONE <zone_name>;

DROP ZONE

MR Zone,

O\ Note

ENA Group 1Y Zone TILEHMIER, FHESM Group HHIFRZ Zone, sMIERFTER Group &, FEEMIER Zone,

DROP ZONE <zone_name>;

ADD GROUP

fll7# Group, I Zone fIA Group,

ADD GROUP <group_name> <zone_name> [,<zone_name>...];

NG

nebula> ADD GROUP groupl zonel,zone2;

ADD ZONE...INTO GROUP

TR Zone MIAEAIER Group,

O\ Note

T2 JG1E i BALANCE a4y SC 8 S #8571,

ADD ZONE <zone_name> INTO GROUP <group_name>;

DROP ZONE...FROM GROUP

M GROUP il Zone.

O\ Note

Group HFIEFEMRY Zone ZEIRKEHMER, ZICMER KBEAVEZER, FHEMER Zone,

DROP ZONE <zone_name> FROM GROUP <group_name>;

SHOW GROUPS
EEFTH Group,

SHOW GROUPS;

DESCRIBE GROUP

HEETE Group,
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8.3.4 HAIEIR

DESCRIBE GROUP <group_name>;
DESC GROUP <group_name>;

DROP GROUP

kR Group,

O\ Note

IETEFEFRY Group LK HMER, 75ZSeMIBR X kRIEZ22H, FaEMER Group.

DROP GROUP <group_name>;

G H: November 24, 2021
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8.4 SSL fi

8.4 SSL 1N

Nebula Graph Z{FER . Graph iRk%5. Meta A% Storage ARSS 2T SSL & &, AXAHANALE SSL N,

8.4.1 ARFEIM

TG SSL M RERMEnaERE,

8.4.2 BENA

SR BRIME BLH

cert_path - PEM IEBHIEEE,

key_path - BRI E,

password_path - BRSSP

ca_path - ZIST CA I STHIHER,

enable_ssl false SEEGIFE SSL %,

enable_graph_ssl false B XTE Graph IR%5 LFE SSL .

enable_meta_ssl false BTXE Meta RS L SSL I,
8.4.3 IEPIRI

H TR SSL m#, 2% SSL IiFH, Nebula Graph SZHRAFHFIEAIEK
° BEAUEFIRE
FEATHIWEE AL, FEARMEINE RN, 1EX M AYRLE SCFNIEE cert_path . key_path Al password_path o
* CA BAUFAREK
FELENIFN (Certificate Authority) FHEZRHIUE, FTERIBINZRRS, TEXN M AVALE SCHEAERE cert_path . key_path I ca_path o

8.4.4 NN EREL
Nebula Graph SCHRF=RINENE, IV R B AHRRES WA,
° W&, Graph k%, Meta A% Storage M52 IR REERINE
FHEMEL nebula-graphd.conf .  nebula-metad. conf FlI nebula-storaged. conf A& SCfF, iE enable_ssl = true
* W& PR Graph RSS2 [RIFHESEER I,

G TRBZEER—MUERN, (O Graph IRGSHGT, E9HEHMARSS pI DGR NSNS RIS, EFRMNE, FFEUEL nebula-graphd. conf FiLiE
S, 1BE enable_graph ssl = true o

* RERHER Meta IRSSAH R AEHRARINE,

SEAT M meta IREIEHMFRRZNIEE. FTFEAEY nebula-graphd.conf .  nebula-metad.conf A1 nebula-storaged.conf FCE X, & enable_meta_ssl = true o

8.45 FEAAT

1. B AUEB LRI SR,
2. AEXS REABCHE SRS IIIE P e AT SR L i
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https://github.com/vesoft-inc/nebula/blob/a67d166b284cae1b534bf8d19c936ee38bf12e29/docs/rfcs/0001-ssl-transportation.md#usage-explanation

8.4.5 flifiI/i

BIANEEH BEZAED, %, Graph A%, Meta fRkg5H0 Storage RSS2 IRNVEBARMEAIETING, 2N = MECE S TAN T % E

--cert_path=xxxxxx
--key_path=xxxxx
--password_path=xxxxxx
--enable_ssl=true

3. KM ELEERETIRINZGTN CA, REHESIES I nebula-test-run.py,

5% #H: November 24, 2021
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https://github.com/vesoft-inc/nebula/blob/v2.6.1/tests/nebula-test-run.py

9.1 Compaction
AL/ Compaction HIMHAX(EE,
Nebula Graph H, Compaction BiREENGEIRIE, FIEREEHREEEIIM,

Compaction RVEATREEEAL HIVEUE, NEEHBIRSIARS|, REHEREE, AILUEHETEEERE. MAKERIESE A Nebula Graph J&, h 712
EiEERE, FETFENMA compaction FEME (228 Compaction) o

Q  Note

Compaction FPE KIS 8] 5 FATHZALAY 10, EWAEWSSAKIERT (FlaNZER) AT EE,
Nebula Graph & FFZEEIN Compaction #1F © H 5/ Compaction A4 & Compaction o

9.1.1 BxfCompaction

FI13f Compaction RAERGUSHUSE, T ABIRSHRIEH BN ABIAIA Compaction B2(F, TETHEN RINAIHERIERE. BUABSLT, H3) Compaction ETTRIRA,
AL S I, SECESME Y 10 k55,

9.1.2 £ = Compaction

425 Compaction FILUN B ZE MM T ARG BRI, BlAIETF . MBR TTL S HEERSE, ZIREREFNRE, AT EAHI T2 Compaction #(F
O\ Note

AR SRR (BIANER) PUTIZIRME, R SRR 10 k5.

nebula> USE <your_graph_space>;
nebula> SUBMIT JOB COMPACT;

RS REELE ID, H RIS T SR Compaction JRAS :

nebula> SHOW JOB <job_id>;

9.1.3 RN

JIfAIE Nebula Graph HIYERE, TESE AT AL
* BT ASERUS, TEHAT SUBMIT JOB COMPACT o
o NP SS{EIER] (BIANZER) PHAT SUBNIT JOB COMPACT

* ¥l Compaction HYISEEHR,  TETERLE KA nebula-storaged. conf HHIZEAI T S4L

# RERERFIF 20MB/So
--rocksdb_rate_Limit=20 (in MB/s)
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9.1.4 FAQ

9.1.4 FAQ

Compaction 1% KIBETER ?

BRINIEOLT,  Jusr/local/nebula/data/storage/nebula/{1}/data/ E 5% FHYSCHFES 06 STHF, SAEZEML L0G.old.1625797988509303 , FREAN T HIEHAY

** 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

L o0 246K 05 00 00 00 00 00 00 10 o0 oo  o0s3 o5t 2 o2
0Sum 02/0 2.46 KB 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0 0.0 0.0 0.53 0.51 2 0.264

0Int 00/0 0.00 KB 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.00 0.00 0 0.000

0 0

ANSRLRGY L0 SRR, XBERERIEER, FILU% compaction,

AU EIREZ PN EZEEHMI TR E Conpact iont R EID ?

AR, (HSRIENAIRER 10 RMEE, ATREREIIRER,

S EComact iR IERFEEEZ KATE ?
AR EAE SRR, A rate_Linit BRHID 20MB/S i, FFAILUE B ERE /rate_linit Wil THERESRMVATIH, AIRAEIRE G HER
i, MRHEEL, HEKLH 50MB/S,

AT RN A rate_Linithg ?

AL

L EComactiont R FFIRERIAFLE ?

ARLUEIE, DAERHRIESER, 302 RocksDB YRR

BJE¥H: January 26, 2022
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9.2 Storage I

9.2 Storage fa &%

PRI LA BALANCE TEA) P-4 Frfl Raft leader 95345, s MIERTTAY Storage 5545,

9.2.1 D HE DT

BALANCE DATA R RTTAR—MESS, f Nebula Graph SRV FFa 0 BCEIFTH Storage MRS &k, @ QIR T —H FESIERBARFIE o A
oA

R LR T B s S AR TP Mk, BB FES TR, SWESTFESREK.
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il

LMY Nebula Graph Mffll, SEREHIENHETY Storage k55aa/E, #iikssa LixE DR,

1. HUTAT4S SHOW HOSTS K& 59 i 234

nebual> SHOW HOSTS;
+

oo
| Host | Port
P R dhozczcs
| "storaged0" | 9779
| "storagedl" | 9779
| "storaged2" | 9779
| "storaged3" | 9779
|

|

|

|

|

|
"storaged4" | 9779

"Total" |

¥

"ONLINE"
"ONLINE"
"ONLINE"
"ONLINE"
"ONLINE"

+—————— + — +

2. AT BALANCE DATA AR 49 ¥ 554

3. IRIBREIFESS ID, PUFTHTSS BALANCE DATA <balance_id> R (L5 IRAS,

nebula> BALANCE DATA;

fhocccoscoooos +
| 0 \
tecccccaaaaan +
| 1614237867 |
fhocccoscoooos +

nebula> BALANCE DATA 1614237867;

"basketballplayer:4"
"basketballplayer:8"
"basketballplayer:3"
"No valid partition"
"No valid partition"
"basketballplayer:15"

"[1614237867, 11:1, storagedl1:9779->storaged3:9779]" | "SUCCEEDED"
"[1614237867, 11:1, storaged2:9779->storaged4:9779]" | "SUCCEEDED"
"[1614237867, 11:2, storagedl:9779->storaged3:9779]" | "SUCCEEDED"

100

PO
| status

+—— + —

777777777 +

Partition distribution

"basketballplayer:15"
"basketballplayer:15"
"basketballplayer:15"
"No valid partition"
"No valid partition"
"basketballplayer:45"

4. FEITA TSR, MEBUIHIHERRAEA, PATAN4 SHow HosTs By A EE 9 1,

AR TAESS RN, TEEHTAAT BALANCE DATA  ATEREMUIABSTHHIA T RERRIALE, 15Z] Nebula Graph LXK,

O\ Note

BALANCE DATA X391 leader HI57 1, 391 leader 152 Wi leader 471,

nebula> SHOW HOSTS;

fococooooocoso ococoo
| Host | Port
R e T R
| "storaged0" | 9779
| "storagedl" | 9779
| "storaged2" | 9779
| "storaged3" | 9779
| "storaged4" | 9779
| "Total" |

s S B dhozcmos

__________ PO,
Status | Leader count
__________ b
"ONLINE" | 4
"ONLINE" | 8
"ONLINE" | 3
"ONLINE" | 0
"ONLINE" | 0

| 15
__________ [,

9.2.2 L EHEES

"basketballplayer:4"
"basketballplayer:8"
"basketballplayer:3"
"No valid partition"
"No valid partition"
"basketballplayer:15"

1F I EIGHEHTSS, TEPATARTY BALANCE DATA STOP

* WPRIA IEAEPUTIV MBI IS, RIREIESER,

—_ + — +

 WIRAEEPUTHIREIIEHESS, RREHELMIES ID (balance_id) o

'
'
'
'
'
'
'
'
'
'
'
'
+

________________________ +

________________________ +

Partition distribution |

'
'
'
'
'
'
'
'
'
'
'
'
b

"basketballplayer:9"
"basketballplayer:9"
"basketballplayer:9"
"basketballplayer:9"
"basketballplayer:9"
"basketballplayer:45"

'
'
'
'
'
'
'
'
'
'
'
'
+

9.2.2 Ik EIHEES

BALANCE DATA STOP N{EILIEEHATIY TESS, MIRBUHITE GSL 155, FHFA] LIRS TAR4T BALANCE DATA <balance_id> R 25{5 (EAITS5 RS,

-373/709 -
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https://discuss.nebula-graph.com.cn/

9.2.3 EAENEIIEES

—HTE LSRR EF 1L, P AT AR T A4S BALANCE DATA o
o WIERAT— MR ESIHER— DN TFESSM, Nebula Graph 2EHEShZ Fi HEIHHES,

* WURAT— MAUBSIHEFIUEM — D FESHR AR, Nebula Graph RE31— MR ESIEES.

9.2.3 EBMEIEES
USRS - BRI E 55 S R TR I, WILA22iHI 745 BALANCE DATA RESET PLAN ERE T ZRIOMHTSS, IR ERTEZRIHMTSS, 25 FE{EiH BALANCE DATA Ay
4, DHEAEIETS, MARPATIHIES,

9.2.4 #Pk Storage AR 25

FEBRIEEN Storage AR Aok INRBERIAS, RTLAfFH @77 BALANCE DATA REMOVE <host_Llist> o

il

WHRFERERLL T A Storage k%80

55 2 4 F IP Huhk: il
storage3 192.168.0.8 9779
storage4 192.168.0.9 9779

HPUTAT T AR
BALANCE DATA RENOVE 192.168.0.8:9779,192.168.0.9:9779;

Nebula Graph FFE#— M, 5T storage3 Ml storaged Hi5, SRIEFHIRSS B MEREHFEER,

O\ Note

ET&T AUIRS R E/R OFFLINE, Zidsk—REMIBR, 30# S meta ELE T removed_threshold_sec o

9.2.5 ¥ leader 2370

BALANCE DATA HAEXI /) A /0Ai, AREXSIHG Raft leader 234f, FHF ] LUH 445 BALANCE LEADER 351 leader 437,

Tl
nebula> BALANCE LEADER;

FAPTATLABAAT SHow HOSTS R EE&EER,

nebula> SHOW HOSTS;

focoooococoooo focoooo Poooooooooo focoococococooo fooooooooooococonomoo000ooo0000oco00 fooooooooooocococoooooooo +
| Host | Port | Status | Leader count | Leader distribution | Partition distribution |
fommmcamomsmoe fommmea e femmmmcmecomoes = e = #occmocsmmesmnsosassmmose +
| "storaged0" | 9779 | "ONLINE" | 3 | "basketballplayer:3" | "basketballplayer:9" |
| "storagedl" | 9779 | "ONLINE" | 3 | "basketballplayer:3" | "basketballplayer:9" |
| "storaged2" | 9779 | "ONLINE" | 3 | "basketballplayer:3" | "basketballplayer:9" |
| "storaged3" | 9779 | "ONLINE" | 3 | "basketballplayer:3" | "basketballplayer:9" |
| "storaged4" | 9779 | "ONLINE" | 3 | "basketballplayer:3" | "basketballplayer:9" |
| "Total" | | | 15 | "basketballplayer:15" | "basketballplayer:45" |
froccooococooas froccsos focococcooo P S {focococcoooscococococooocoosoooosooa S +
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9.2.5 i leader 731

1£ Nebula Graph 2.6.1 #, Leader Uit SBUGN K EIE KRR (Storage Error E_RPC_FAILURE ) , AbFEJTIEUL FAQ,

G EH: November 25, 2021
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9.3 [t

9.3 BRIt

ASEHE Nebula Graph I HAHI R — L BATR TR RE T

O\ Note

ASCEBCREARY, TEREGURE IS, 1545 E KRl 5 1 DU T B,

9.3.1 UEREN S —BE RS ITER

H#il Nebula Graph BHIEEIVERTE, ARSI TAEMEIRTEMINE, o8RRI 5 B A5 (B E R, TSR
b, BEHENNSS, T EAAIPERE, PRI A I AR,

AR EENEITiER
TEMIRERTT, B RIWIERRSAEVE IR, NRHPERSRES . BERSBEF ST, SMEINEHHNERENIHF RIS | R
20-80 JFI, FHxEENEHIEA TR,

Tag 5 Edge type ZiEREHEXR R

T Tag AJLAS{TAT] Edge type HHEEE, SER2XHMN RS, AFRE(E Nebula Graph HHiEEY, WA HGHIKIURL Tag 5L Edge
type HHEEL,

Tag/Edge type FI%cEX T —AREMY

##37 Tag (8 Edge type) B, RESEENMIEN, #HFH Schema,

8 g2t €150 s L R T 3 D
SRR L S BRARYERSY BV CUEE) , ARRdEE U,

—LEE R g schema-free 1Yisglh, FRUUEREERT b, M2 ERHIMSREE, #RTLOEE B, BIER DURBEAONERTN, RZIRA.
IXSSRGUE T T B TR A R L.

il Nebula Graph 2.6.1 /2 Schema [y (TR REE, RS LSS EARBIUAR R 02 P RIZEH SRR, BIANEM: Schema MIZ#el
5, ZEEIT MySQL H ALTER TABLE 2/ %R B,

TR AT DU ER ARSI N, BRI AT UL S5 R R RIER ) "SRl C6R) |, TiA2/E T Schema,

fgn, Mg, AREMRAREERY, B0k, MBI, iR mOEEER”, AR, “RBIKE, “ERIE RN A S
LRy AEEEEEONEN, JEEEAEEN NG,

IEREXTFREMNST

* Nebula Graph ZFEWRIMHIHTIREE DRI PRSI, | EEIRSeim i LARREUR PRI TERE AT, B0, B a Clffhd, 40, HRMSEE=
P, WO~ Tag person, REATTIES, £, RFHOAEILE. WROE -SSRSO Tag F1—7 Edge type has, 25
O MNUAPRFR ARSI, SRR AR EE I TERE.

o “ENAREREGA” IERE S SR IR I MERE RS AN, LR, REUCRA AR T SR SR B (sro)-
[edge {P1, P2}]->(dst) , edge EHBEIE P1, P2, REVGEMN (src)-[edgel]->(i_node {P1, P2})-[edge2]->(dst) » F Nebula Graph 2.6.1 H#a]DUEE{#
F (src)-[edge {P1, P2}]->(dst) , IRAN@HIIREERBITMRE,
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9.3.2 THESRIENASE (NFEE)

Loyl
AN, ARFEAE AL, AR T IE |
(dst)<-[edge]-(src) B GO FROM dst REVERSELY ;
AN FDIBH T, FTDUEFIAN TG |
(src)-[edge]-(dst) B GO FROM src BIDIRECT ;

K, 5@ RS0l A R E AR URIEA—X,

BIHGE Tag B

TR, RIS PR ERAR 1 Tag, BHEARBERETIH,

IERAfERAZRS|

B MERS [P LLEE ARSI VID, [HRR5 |2 FBEMEE T 90% EEEL, AR e 8 ME M R Bean F FHR5 ],

&gt viD

£ 1 VID — i,

.97 3
FEAOEIEERIEZE KSR | SRR 2 1, SEE MK (write amplification) o FEREBCRHKSCATE HBase/ES 1, 153
HEFHE Nebula Graph H,

9.3.2 FeERFHSE (FIFE)
R AT, BREFNTERTFER, LUHREANEIESMRESE R AL 1

Nebula Graph 2.6.1 (AT Rank FEAFHINFIEE (int64), (HESR ERAFEATLERINTIGER (FIAERERSEAER) o KIraE
SHFASIN A,

W o W E ¢
v vE N ¥

taio &, & 3 t,

1. https://blog.twitter.com/engineering/en_us/topics/insights/2021/temporal-graph-networks €
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9.3.2 FEESCHIANASE (NFE)

5 #H: November 24, 2021
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9.4 RGN

9.4 RGNKITEN
9.4.1 3%&4% QPS STEITEM T

* Nebula Graph 2.6.1 B{E KA (HEWREY) AREHANVNER, WA BREEER (2D , ERENEREHENFEASHA
R OLEANREL) —BMERNIERK ; (HEEERIIEEBRRIZ——QPS K.

o (X TR BN R, HRIERIBEARS, TR MEREVIMEFEAGRIR (121 o NRHEINGE, w]DERN FHFRER i — KA
R, N INER, HREEGZA graphd, SFEATDEREADNRIERATNE, KR graphd WAES M. 544, BRI EHED)
it Nebula Algorithm,

9.4.2 KT BNEEY B

Nebula Graph 2.6.1 2K :

* Storaged 7Ky JE
- 3970 storaged MUNLAREE, RTLURMERMESEIEEREREIRAE S, CUAEEIIRE R QPS FIREKAAL,
- {HHF partition #(&1E CREATE SPACE INEEE, Ktk partition FIARSHES H H RS Sas ——BIA « FRECAAN B ME (FETCH ),
AN RTTRARY) R SEIET (60)
* Graphd /KR :
- SREZE PR NMER, #RHA 4 graphd 28, Hfth graphd AR5 540MIZIEK,
- R graphd HLERECE, FTLUEIEREM QPS, (EARERH KA NMERINAE,

* Metad KD,

HEEY BT R A T S, (HSAER(EX 8, Nebula Graph 2.6.1 MAJDIEEEY .

9.4.3 HiELM SN
* W5V, Nebula Graph EAHRFVHNELSR, WE] OLTP AUNI FFRIVRAEFTAGHI ; MIFKE OLAP R —RKFEAL R,
© ERREAS R, KILRIEIET AL sst AT/ ; MRS A NSERT 1
* YeRE G FIE(T COMPACTION Fil BALANCE, 5y BIGE(LARHS SR FE5)1.
* Nebula Graph 2.6.1 325 % AR X IR R, FHI NoSQL.

9.4.4 TEHFREIRTIR
L PRSI T ©

* Graphd NZFHgRIFE IR RAN AL AE TR, WASHRIE L RIERESR
* Storaged REAFHHEHE, HA RocksDB F &Y LSM-tree #l BloomFilter &JE3INNEEIAEH,
o SABAMIAIA G, 2% B%F(E Storaged YFIf (LRU) Cache 1,

RJ5%#H: November 24, 2021

- 379/709 - 2021 Vesoft Inc.



9.5 AT

9.5 H1TITXI

Nebula Graph 2.6.1 sKH 7 EFHNEIAITIHR, P EESCERITIHRI, ERETERTGgIE (ENEHRIZT) |, EREdEERs PR
iﬁ'o

EEEPUTHRIRPUTIIE, 2% EXPLAIN fll PROFILE,

FJ5%#H: November 24, 2021
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9.6 HRTN (PR Wb

9.6 BEIN= (T3 =) A2

9.6.1 RIENA
TEEIeH, BRI (B B E AR AR, AAARTLUR S (BRI RER AL GRIEAR) .

H TR RS, USRI o, BIANHE S PRER RISl (LR V) | IEZFTTZ BT IBEE, S TRGUHIVIIRAT, @ MZE
HRALSE, TR P PROL S, R R PR o

f£ Nebula Graph 2.6.1 #1, —/ & FH BY B Key-Value (LUZMHY vID DURHMITEEMEN Key) , H out-Edge Key-Value A1 In-Edge Key-Value
HAEMETER—> partition H (BARFEEIEWFEZ, FFHLL LSM-tree WIERALIFMAERE (FI%E) .

KIS MZE R ENERER , HE UZSARSNERER , HRWKEIKEN IRF 10 3% (REARER, 458 Compact #E2fF) , EKE
B Bt 10 (BT iz AIE B A ENEA)

2 BV, DRIV 1 5, SRR R, TR R R AT,

O\ Note

Nebula Graph %A% HITBORICRE N sfH ERAE, FIERBRIEBLE S 2R BR R, — MrhJMER M Spark &SI RIS
it

EERMFRSI

TEIRIEE, BR T SR ME TP EBRI, EA — 2T IS ———— ORI E 2 R, AR S22 Tag, AR TS VD, [
—JEtETE, JEHREEMEE"

Nebula Graph 2.6.1 JEHR5 1VHHEH T 1B RocksDB RYIHAE, SXRMENL FHIZRE [RPERN sISHER Kkey o X TZEIEVEL, GERR
REATFRZEAT, ) RAROOREEL BRY —RBEHIER + — KA, DEERS Y & vip (U5, B RMZTITARIEET, 3R A%
¥ Key-Value BY—RBEHLIS+IFIHE) o HEZRBE, FHETEERRA

K TIRIERS [FEEIENAERE (O EEIEE Nebula Graph £ Index 5L .

gl by, MEGEMEEEY 1 5N, hFRERRIIRTHRIAL R,

BiaE

BUEREIREE WIME

1. b Rusi—EBIER, EIZBERH AN AR E],

2. Compact : EHHZH RocksDB HEHEHIIEFIT, BARENLEL, Sk,
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https://nebula-graph.com.cn/posts/how-indexing-works-in-nebula-graph/

9.6.1 1

[

FAtRAE Mk

BHENV SN, R — LR SR ) -

s MRS58, GHN—5
fgn, — DRSS © (KA A)-[EK] > (KR B) . R Bk B0 —% a8 Ziamin, A (e A) Rl (kP B) ZIAIHEAEUT TS
%0
H, B, AR, SIEPRIBITEIKIAA, b2t EZMERERIHAYA, SChADRIA B SRR R Bl A KR4,

R 3 = 1B Szl o P B o N et
a0,  (#37) <-[depart]- (A¥E) s, DZERMIERTER, WERBON SN Z A, ABARTIN G B2 %
MR 12228 IF depart X1 Edge type #77E 401 Edge type, 1 depart_ceair, depart csair 55, TEZEI (BLEM) B, REEEIHIZE
NI

* UInTisEA S
Bian, WMF (N -[ER]-> (B47) RUERRINES, HEARBURIT A ERIBRIERARIEENZ,
AILLFRZ AT R A TR N D1 A AL, A2, A3,

(A 1)-[f&RR]-> (81T A1), (A 2)-[fEFK]-> (R1T A2), (A 2)-[f&RR]-> (81T A3);
(4T AL)-[BTF]-> (RIT A), (RfT A2)-[EWTF]-> (BIT A), (RIT A3)-[ETF]-> (R’IT A).

IXERY AL, A2, A3 BERTLUR A BRI =A01T AHER, B WD) |, WATLUR = AR BT,  BIMHEERSRRIS AL:
1-1000, A2: 1001-10000, A3: 10000+, XKE, TN T A PUTMTHERIE, #EASN NN T Al A2, A3 = RdHER/E,

IR HH: November 24, 2021
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9.7 SKEREN

9.7 SEERZEH

Nebula Graph fEEATRAENH, AXAMHETLERRG, BEZRERDZNEHS WIGE,

O

9.7.1 W15
3
o Gy

- I

9.7.2 A%
* MATCH &K Pattern [YSEE]
* 41Af[7) Nebula Graph $&/i— Ml Al
* JiF BDD HitY Nebula SERMIANESER (1)
* JF BDD H#ity Nebula HAMANESER (F)
* fi#ht Nebula Graph T Kk
o HLT ARG B SO R

* 5% | LDBC £S5 A K nGQL %Kik

9.7.3 HIATE
* 5T Nebula Importer #t& 5 A THIEREIVIES 254
* ¥fit Nebula 2.0 MERENNIAR] Nebula Importer £t S AL
* Nebula Graph 4% JDBC 11X
* Nebula-## | Norm #IFFFERY ORM T.H
* J&F Nebula Graph 1Y Betweenness Centrality &%

* LA AN2%EE Nebula Exchange 9 SST FA

G HEH: November 24, 2021
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https://nebula-graph.com.cn/tags/-E6-A1-88-E4-BE-8B/
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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/v2.0-benchmark-and-nebula-importer-optimize/
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/

10. B P i

10. &P i

10.1 EF i/ ™A
Nebula Graph &t iz g, TR ER. B2 Nebula Graph EIBIEE,
* Nebula Console : Jfi4: CLI &F'ii
* Nebula CPP : C++ %/
* Nebula Java : Java &/
* Nebula Python : Python %/

* Nebula Go : Go &

O\ Note

% Nebula Java Z4f, HME S AL REEL S (thread-safe) .

BJ5%#H: November 24, 2021
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10.2 Nebula CPP

10.2 Nebula CPP

Nebula CPP 2—# C++iESE i, AILU%ERE, B Nebula Graph EEIRZE,

10.2.1 BiRSRG
° B C++, GCC ffiAN 4.8 KB E,

* G LAR TR IR LM, TR IETES DR (BRI 23 = PRAS L

10.2.2 iR AXTER
Nebula Graph fili4 Nebula CPP i
2.6.1 2.5.0
2.0.1 2.0.0
2.0.0 2.0.0

10.2.3 Z2%E Nebula CPP

1. %if% Nebula CPP JFRIZIH 2,
o () WIRBEIZEREAN Nebula CPP, H{H#HIIEIR --branch 15037, BIANZEE v2.5.0 RAGMAR, IEHATAI T @y

§ git clone --branch v2.5.0 https://github.con/vesoft-inc/nebula-cpp.git
 WIRFBELEEH IR, TEHATA T @4 T master 79 SZAVIHAG -
$ git clone https://github.com/vesoft-inc/nebula-cpp.git
2. A H3% nebula-cpp.

$ cd nebula-cpp

3. G H build i AIZEH,

$ mkdir build & cd build

4. {#if CMake 4% makefile 2.

0\ Note

BERINZRERE 2T Jusr/local/nebula , ARFFEMELEEEE, ETE TSP MZEL -DCMAKE_INSTALL_PREFIX=<installation_path> .

$ cmake -DCMAKE_BUILD_TYPE=Release ..

O\ Note

IR g++HRF c++11, THFRAIEIT -DDISABLE_CXX11_ABI=ON .

5. %% Nebula CPP,
R TE SRR, FTLUERIED - HA T4, FHTEE NV BUECH\(\min (\text{ CPU } &£k, \frac{WN7F (GB)}{2})V.

$ make -j{N}
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10.2.4 754

6. %% Nebula CPP,

$ sudo make install

7. SRENSRERF,

$ sudo Lldconfig

10.2.4 fERAAE
fF CPP XS N T HATSCHRRITT, $2 T2R LA SessionExample. cpp Ff, AEBAIAHERAE,

1. ERREMKED O SessionExample. cpp X
2. YRESME, AT

$ 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 : Nebula Graph ZI&EXHFAERETEE, BRIAH Jusr/local/nebula/Lib64 o
* include_folder_path : Nebula Graph SkSXF1FERRE, BRI Jusr/local/nebula/include o
AN

$ 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

B3
P RENIES I SessionExample,

nebula::init(&argc, &argv);

auto address = "192.168.xx.1:9669";
nebula::ConnectionPool pool;

pool.init({address}, nebula::Config{});

auto session = pool.getSession("root", "nebula");

auto result = session.execute("SHOW HOSTS");
std::cout << *result.data;

std::atomic_bool complete{false};

session.asyncExecute("SHOW HOSTS", [&complete](nebula::ExecutionResponse&& cbResult) {
std::cout << *chResult.data;
complete.store(true);

s

session.release();

RJE%#H: November 25, 2021
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https://github.com/vesoft-inc/nebula-cpp/blob/master/examples/SessionExample.cpp
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10.3 Nebula Java

10.3 Nebula Java

Nebula Java 2—#k Java iB5 & G, ILOERE, EFE Nebula Graph B,

10.3.1 FiESRG

B%% Java, AN 8.0 DL E,

10.3.2 hiR A IRE
Nebula Graph JiliiA Nebula Java filiZs
2.6.1 2.6.1
2.0.1 2.0.0
2.0.0 2.0.0
2.0.0-rcl 2.0.0-rcl

10.3.3 & Nebula Java
o (M) WIRFEMHAIEEMAR Nebula Java, EAIEIT --branch #67E 5732, BIAIER v2.6. 1 RAGRA, IEHRATAT R4y
§ git clone --branch v2.6.1 https://github.con/vesoft-inc/nebula-java.git
* WERFREZEL A WIRIAR, EHATAT a4 N master 79 SKHITRIG -

$ git clone https://github.com/vesoft-inc/nebula-java.git

10.3.4 fERAE

O\ Note

W —NEEEH I RIE, MRS DERBRMEHFE D RIE, RRERER,

fifif IDEA 5T ES A Maven WiH, IH1E pom.xnl FHZSIIGN T #fH ©

Q  Note

2.0.0-SNAPSHOT 2} H B R KRAS, RIRETFIEARFN M, HIEH release MiASE 1t 2.0.0-SNAPSHOT o

<dependency>
<groupId>com.vesoft</groupId>
<artifactId>client</artifactId>
<version>2.0.0-SNAPSHOT</version>
</dependency>

AR TEH W HR RIS, TE1E ponoml FHIRIIAT TNZ (release HATHEEARN)

<repositories>
<repository>
<id>snapshots</id>
<url>https://oss.sonatype.org/content/repositories/snapshots/</url>
</repository>
</repositories>

WA Maven EHUIH, 150 FEJAR W T2,
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AR A

A RENES I GraphClientExample,

NebulaPool pool = new NebulaPool();
Session session = null;
try {

NebulaPoolConfig nebulaPoolConfig = new NebulaPoolConfig();

nebulaPoolConfig.setMaxConnSize(100);

List<HostAddress> addresses = Arrays.asList(new HostAddress("192.168.xx.1", 9669),
new HostAddress("192.168.xx.2", 9670));

pool.init(addresses, nebulaPoolConfig);

session = pool.getSession("root", "nebula", false);

//create space
String space = "test";

String createSpace = "CREATE SPACE IF NOT EXISTS " + space + " (partition_num=15, replica_factor=1, vid_type=fixed_string(30)); "

ResultSet resp = session.execute(createSpace);

//create schema

String createSchema = "USE " + space + "; CREATE TAG IF NOT EXISTS person(name string, age int);"
+ "CREATE EDGE IF NOT EXISTS Like(likeness double)";

ResultSet resp = session.execute(createSchema);

//insert vertex

String insertVertexes = "INSERT VERTEX person(name, age) VALUES " + "'Bob':('Bob', 10), "
+ "'Lily':('Lily', 9), "+ "'Tom':('Tom', 10), " + "'Jerry':('Jerry', 13), "
+ "'John':('John', 11);";

ResultSet resp = session.execute(insertVertexes);

// inert edge

String insertEdges = "INSERT EDGE Like(likeness) VALUES " + "'Bob'->'Lily':(80.0), "
+ "'Bob'->'Tom':(70.0), " + "'Lily'->"Jerry':(84.0), " + "'Tom'->"'Jerry':(68.3), "
+ "'Bob'->"John':(97.2);";

ResultSet resp = session.execute(insertEdges);

// aquery

String query = "GO FROM \"Bob\" OVER Llike " + "YIELD properties($$).name, properties($$).age, properties(edge).Llikeness";

ResultSet resp = session.execute(query);
printResult(resp);

}inally {

}

if (session != null) {
session.release();

pool.close();

>

10.3.4 flifl75i4

T HEH: November 25, 2021
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10.4 Nebula Python

10.4 Nebula Python

Nebula Python 2—# Python &S, FILUERE, E Nebula Graph EEIEE,

10.4.1 BRSRG

E%¢%E Python, kAN 3.5 M L,

10.4.2 hRAITERR
Nebula Graph JiiAs Nebula Python filiA
2.6.1 2.6.0
2.0.1 2.0.0
2.0.0 2.0.0
2.0.0-rcl 2.0.0rcl

10.4.3 &% Nebula Python
pip B3

$ pip install nebula2-python==<version>

FIEFIERE
1. %l Nebula Python JFRSEIN 2.
o (HERD) WIRTELLHEENAN Nebula Python, 1L --branch #6E 773, HlANZ%E v2.6.0 KAMA, IEHATAT T a4
§ git clone --branch v2.6.0 https://github.con/vesoft-inc/nebula-python.git
* WRFELEE R WIFRIUR, EHTANT 67 T 2K naster 5 SZAYIRAY ©
§ git clone https://github.con/vesoft-inc/nebula-python.git

2. it AH3% nebula-python,

$ cd nebula-python
3. PUTAN R i,

$ pip install .

10.4.4 #%0MKES

FEARBIEZ I, Example,

¥ Graph IR

# EXEE

config = Config()

config.max_connection_pool_size = 10

# rAbiER

connection_pool = ConnectionPool()

# MRLTEMRSIRES, WKE true, FNEE falseo

ok = connection_pool.init([('192.168.xx.1", 9669)], config)

# A 1 EEIEERTTRR.
# MEBCHPRIETE
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10.4.4 #OES

session = connection_pool.get_session('root', 'nebula')

# EREZE
session.execute('USE basketballplayer')

# BUTEE TAC B%
result = session.execute('SHOW TAGS')
print(result)

# BREE
session.release()

# 7535 2 . fEA session_context, RIEFWEAIEM,

with connection_pool.session_context('root', 'nebula') as session:
session.execute('USE basketballplayer;"')
result = session.execute('SHOW TAGS;"')
print(result)

# XAEE
connection_pool.close()

#%4% Storage IRSS

# IGBFIA Meta ARSSHEAL

meta_cache = MetaCache([('192.168.xx.1", 9559),
('192.168.xx.2", 9559),
('192.168.xx.3", 9559)1,
50000)

graph_storage_client = GraphStorageClient(meta_cache)

resp = graph_storage_client.scan_vertex(
space_name='"ScanSpace',
tag_name="'person')
while resp.has_next():
result = resp.next()
for vertex_data in result:
print(vertex_data)

resp = graph_storage_client.scan_edge(
space_name="ScanSpace',
edge_name="friend"')
while resp.has_next():
result = resp.next()
for edge_data in result:
print(edge_data)

IRJEH#H: November 24, 2021
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10.5 Nebhula Go

Nebula Go 72— Go IBEFHE i, FILUER:, 53 Nebula Graph EXHEZE,

10.5.1 FitRSG

B%3E Go, A 1.13 &ML,

10.5.2 hRAXIEZR

Nebula Graph JiliiA Nebula Go JifiA
2.6.1 2.6.0

2.0.1 2.0.0-GA

2.0.0 2.0.0-GA

10.5.3 F&; Nebula Go

o G MIRFETHIGENAN Nebula Go, & FHIED --branch #8785 3¢, HIANIZEE v2.6 .0 ZAMR, EHATAIT @i

$ git clone --branch v2.6.0 https://github.com/vesoft-inc/nebula-go.git
* QIRFTELEEHEIPRIA, TEHUTAT T e T3 naster 7 SCHITEAD ©

§ git clone https://github.com/vesoft-inc/nebula-go.git

10.5.4 BB EH
BRI T
$ go get -u -v github.com/vesoft-inc/nebula-go@<tag>

tag : FEEST S, fHIAI master B v2.6.0

10.5.5 #%0MKES

P RENES I graph_client basic_example fl graph_client_goroutines_example.

const (
address = "192.168.xx.1"
port = 9669
username = "root"
password = "nebula"

)

func main() {
hostAddress := nebula.HostAddress{Host: address, Port: port}
hostList := []nebula.HostAddress{hostAddress}
testPoolConfig := nebula.GetDefaultConf()
pool, err := nebula.NewConnectionPool(hostList, testPoolConfig, log)
defer pool.Close()
session, err := pool.GetSession(username, password)
defer session.Release()

checkResultSet := func(prefix string, res *nebula.ResultSet) {
if !res.IsSucceed() {
log.Fatal(fmt.Sprintf("%s, ErrorCode: %v, ErrorMsg: %s", prefix, res.GetErrorCode(), res.GetErrorMsg()))
}

createSchema := "CREATE SPACE IF NOT EXISTS basic_example_space(vid_type=FIXED_STRING(20)); " +
"USE basic_example_space;" +
"CREATE TAG IF NOT EXISTS person(name string, age int);" +
"CREATE EDGE IF NOT EXISTS Llike(likeness double)"

resultSet, err := session.Execute(createSchema)
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checkResultSet(createSchema, resultSet)
}
fmt.Print("\n")
log.Info("Nebula Go Client Basic Example Finished")

10.5.5 RS

JE%#H: November 24, 2021
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11. Nebula Graph Studio

11. Nebula Graph Studio

11.1 Studio HRASEHi5EH

11.1.1 v3.1.0(2021.10.29)

* DIAEsg
* ;&M Nebula 2.6.0,
* FE7E Kubernetes S Helm f%EHE3) Studio.
* Fiig GEO #diEes,
o EPRR
° FIBECEY EARIIRE
s fEg
* Schema
* BE LU TN Tag/Edge B T @ PSR4 R 8,
° (55 BRI TE MR, *NFE date/time/datetime/int32/int16/int8 ZEAUK2S,
o A

* £B% Studio X nebula-importer {4, i http-gateway A X IIHE,

11.1.2 v3.0.0 (2021.08.13)

* DIReHIE |
* J&AC Nebula 2.5.0,
* it Schema #1374 Space. Tag. Edge Type. Index il COMMENT,

/5% #H: November 24, 2021
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11.2 i\ Nebula Graph Studio

11.2 1Ai2 Nebula Graph Studio

11.2.1 %2 Nebula Graph Studio
Nebula Graph Studio (f&i#f Studio) 2&—#KAJLUEN Web iRFHREEGRERT ML TE, 86 Nebula Graph Wi, $R4HE, $dES
A 45 nGQL #if), EHFERE—IRS. HPLIE Nebula Graph GitHub GFEFEE IR, 1152 nebula-studio,

RIThRZ
AILUEALL FPaRis 2555 Studio :

* Docker hiiAs @ P RILUEA] Docker IRS5¥F%E Studio, H%#%| Nebula Graph #dE/4E, H#4E82% Docker % Studio,
* RPM ffiA : FIFAILUER RPM IRSSHE Studio, Fi%#2%] Nebula Graph #d@E, 1H#41(585% RPM % Studio,
* tar GRS - P RILUEA tar SIS Studio, J1i%EHZE| Nebula Graph ¥#E%E, H#41EE 2% tar 1% Studio,

* ffiff] Helm Z235%E © 1 Kubernetes S£HEEH] Helm 2253 Studio, FHi%#3| Nebula Graph #dEE, H#4ELSE ] Helm &
Nebula Graph Studio,

PURERSE T ATIRERAA, TEEA Studio WAIRERZEIREL, HHMER, ZE MR,

FEERLARE
Studio B LU THIE |
* GUI i%if, 77{##E# Nebula Graph E#ds
* fiiff] Schema EHIRE, I AILUEREZSEER Schema (30 A, Ri# EF Nebula Graph,
o fEH] PERIES DrRE, P RIBUER nGQL 1EAOIE Schema, FHAPEBRHAITHIMEE I
o fE/ S ThRE, @ ERAELE, A PEIREI RS A SHILEYE, FREKINE BRI S A HE,
o B, SRR LR RIS, (A S REAE 2 MR, SRR oIR8,

SRR
ARALL TR, #RILUER Studio

o KR, AUHTAMIMLEIERSE EAR M. AP ATLUE A Docker Compose @EF%E Nebula Graph, F#H Studio SeaAI LRI,
° BR7EIE T Nebula Graph ¥dRE, JHHELSASIEE, ME/H GUI TEHMIT nGQL iEA& M, AT LEIERSFEHIR .
* MJF4a%> nGQL (Nebula Graph Query Language) , {HEARIMBAGSITTE, HEALMHH GUI TEERIEURHINEER,

SR
5 Nebula Graph BWAREABHRIE, A, —ME FHPRTLUER root IESAITEZMESE Studio,
% Nebula Graph EH T &HRIEE, P HBEMAFENIKSZEE Studio, X F Nebula Graph 5 7351ERE, 2% Nebula Graph H
FFA,

L7

* % Nebula Studio EIERERIIAE (3 7 23 #)

RJE%#H: December 30, 2021
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https://github.com/vesoft-inc/nebula-studio
https://www.bilibili.com/video/BV1QN411Z7Vh

11.2.2 4R

11.2.2 &iaRRF
AR TEM Studio INTTAETEEALEN 2 R,

* Nebula Graph Studio : fEAFAFREFN Studio, 2—FKAILUEN Web JRIEEIEETML T E, #46 Nebula Graph DBMS i/, 12
gl BdESA. 5 nGQL &iff, EHRRE RS,

* Nebula Graph | —#FFFREEIEEEERS (Graph Database Management System) , {EEAIETZA AT BB RS,
PEER, % Nebula Graph AP Fi,

FUEET: July 26, 2021
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11.2.3 fHRRH

11.2.3 {EFRH

AR T FER Studio IATRERSZEIFIRREL,

Nebula Graph kZ<3z3F

Q  Note

Studio A% A 152237 T Nebula Graph W%, Haan# 75 XS AN, I HeA o B4R AT 2%,

Nebula Graph JiiiZ Studio i

1x 1x

2.0 & 2.0.1 2.x

2.5.0& 2.5.1 3.0.0

2.6.0 3.1.0

2.6.1 3.1.0
RYGEN

Studio HE{XHF x86_64 4,

HiE L

Studio EEEIRGHRE LAEERE CSV SUfF, (H2, BANSIIFICINARFIN RN SZERE, 1 A DA P A i,

HuEEn
HATCRAE #ElE LD CSV i T S SR IR DL CSV AR RS, AR H R 77

nGQL %¥F
PRUATASY, I RIUE $8E _EHITRTE nGQL 164

* USE <space_nane> : HAETE Space THFIRAIELEZEN, MBS TIXMEANERIE 22,
* PEilE LA nGQL BRI, FF A LIEHEIFT, FRECEAHITH.

MRS

BT FHRETHARY Chrome 177l Studio.

RJE%#H: November 24, 2021
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11.2.4 FRATEHT

11.2.4 NRAEH

Studio A THEITARSH. AR Studio K& ATMA i & A Bt KATHIIRE

JRYBERE Studio 5, MIFAILMETTEA_EARTGRERS, Bl Bk, #ifEEE Studio FURAERHICR,

T EHT: November 24, 2021
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11.2.5 Pefird

11.2.5 [R$EH#

AHI T Studio STRHPRFERE,

LEERIESS

£ YEflE DUEZAT nGQL A
£ BEERR DUHE 2 A

£ BIERSR mumigE e

TE FEERSR DUHEIBOKRIE

TE BEERR Dl moRE

75 BEERR DU R F

£ BIERSR mumimpR

TE FERSR DU HEA rbeddifh

o2

% Shift + Enter i

% Shift # + ElUbre
% Shift + - #

% Shift + +'

# Shift + 1’ #

% Shift + 2’ B

HeHh 4 Shift + ‘del” #

FbR W 88 #% Shift + Enter #

RJE%#H: November 24, 2021
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113 REEER

11.3.1 #BZ Studio

A BAMAIEAHLE. Docker, RPM A1 tar @#% Studio,

O\ Note

H P RTATE Studio TEERIRFEE73 TIRE,

RPM HiE Studio
AR
£ RPM ik Studio .2#fl, FAPHEREFHIALMEE
* Nebula Graph RFEEIREHES), HF4MER, 2% Nebula Graph 245,

* I Linux Z1THCH CentOS , ZZEH Isof AliRAN v10.16.0 + LLEM Node js,

©\ Note

o F P RTLUEEF DU fn S T %

$ sudo n -s /opt/rh/rh-nodejs12/root/usr/bin/node /usr/bin/node
$ sudo n -s /opt/rh/rh-nodejs12/root/usr/bin/npm /usr/bin/npm

o WHERIERLTTAART, LU T ARG IR

LRSS L]
7001 Studio 2 web A% # /.
8080 Nebula HTTP Gateway Client ¥£{7 HTTP i@{5 £,

22
1. YRR TE RPM o, BHSOEREEHNAR, A TEREET |
wHE K5
nebula-graph-studio-3.1.0.x86 64.rpm nebula-graph-studio-3.1.0.x86 64.rpm.sha256
2. {#FH sudo rpm -i <rpm> fHZEE RPM T,
Bil4n, 2% Studio 3.1.0 ARATRELBITLL T &4y
$ sudo rpm -i nebula-graph-studio-3.1.0.x86_64.rpm
YRR E D TEER, 8 PRM W Studio E&RIES,

egg started on http://0.0.0.0:7001
nohup: IBEIHEME"nohup.out”

3. BEEE, ENSEARHIIERSE A http://ip address:7001 o
AERAEN AR v THRER B P B, FRCLRIEIES Studio,
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https://playground.nebula-graph.com.cn/explore
https://nodejs.org/zh-cn/
https://oss-cdn.nebula-graph.com.cn/nebula-graph-studio/3.1.0/nebula-graph-studio-3.1.0.x86_64.rpm
https://oss-cdn.nebula-graph.com.cn/nebula-graph-studio/3.1.0/nebula-graph-studio-3.1.0.x86_64.rpm.sha256

11.3.1 k% Studio

@ Studio @ schema [ SA I ERE BHA

Nebula Graph

B IRER

* Host:
*BP&:

* 83

izlE=
FFRTAER LU YA 1 Studio.
$ sudo rpm -e nebula-graph-studio-3.1.0.x86_64
RELE
NSRRI B BB Eh RN R TFEhE sl (LRSS, MR T as
* FEIEsIRS
$ bash /usr/local/nebula-graph-studio/scripts/rpm/start.sh
* FafEIbRSS
$ bash /usr/local/nebula-graph-studio/scripts/rpm/stop.sh
WIS SRS IHEE RS ERROR: bind EADDRINUSE 0.0.0.0:7001, AP RILUGEELL T aaE&EEL 1 7001 258 &,
$ Lsof -i:7001
ISR, FERA IR U, P ATLGE LR s Studio RS EEME, FEEMEMIRGS.
//MEH studio ARESERNEHD
$ vi config/config.default.js
/11X
" config.cluster = {
Listen: {

port: 7001, // EFXANHOS, HMEE—HaTEABHENET
hostname: '0.0.0.0"

//EFBTh npm

$ npm run start
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tar @EBE Studio
AR
TEERE: tar W2 Studio 2 a1, FFRREHALL TSR ©
* Nebula Graph RESELHEIFEH, H4HELR, % Nebula Graph Z2EHE,
o M Linux FZ2EERRAN v10.12.0 LLER Node js.

o WPRAELETTAAR, LU m AL T AR AR

b NES, BEHH
7001 Studio 2y web k5%
8080 Nebula-http-gateway, Client ) HTTP %5

"R
1. BREFRE T tar 1, @OERERFhA,

e 3] Studio fiA

nebula-graph-studio-3.1.0.x86 64.tar.gz 3.1.0
2. tar -xvf fEE tar

tar -xvf nebula-graph-studio-3.1.0.x86_64.tar.gz

-401/709 -
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https://oss-cdn.nebula-graph.com.cn/nebula-graph-studio/3.1.0/nebula-graph-studio-3.1.0.x86_64.tar.gz

11.3.1 k% Studio

BE

O\ Note
#RH % nebula-graph-studio F—#HHN%%% M : nebula-graph-studio fil nebula-http-gateway. /TR —E NS L2 B E HE 30 AR
%, FHEsERL Studio WITRE.

1. %% nebula-http-gateway HE3l,

$ cd nebula-http-gateway
$ nohup ./nebula-httpd &

2. % nebula-graph-studio J#E3/.

$ cd nebula-graph-studio
$ npm run start

Q‘« Caution

Studio 3.1.0 AT T KT nebula-importer, #Z %% /55 Studio v3.0.0 R,

3. BEhINE, NSRS A http://ip address:7001 .
WIRAENYE AR T HRER I FEFFUE, FRCERIEIES) Studio,

Studio @ Schema [ 8A P ERE B 2Ha

Nebula Graph

o B 8RR

*Host:
*BP&:

k- =H

fRIERRSS
FHFRILERA kill pid HY/7ERRABIRSS -

$ kill $(lsof -t -i :8080) # stop nebula-http-gateway
$ cd nebula-graph-studio
$ npm run stop # stop nebula-graph-studio
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11.3.1 #% Studio

Docker &2 Studio
AR
1% Docker hit Studio Z &1, AP REHHINLATEEL
* Nebula Graph RESELHEIFEH, H4HELR, % Nebula Graph Z2EHE,

* fERIFBEST Docker i Studio FIHLAs EZ2253£ /55 Docker Compose, T4HI{EES% Docker Compose A%,
* WCRELEITERT,  DUF R AT ARIHERTRES,

b NESS Bim
7001 Studio #2#LfY web A%
8080 Nebula-http-gateway, Client ) HTTP %5

o (AM%) fEREAFEM Docker Hub $H7HL Docker BHSRIVHE AIRELLENR, I ATDUER registry-mirrors SEAECE NS, Hla0, AIREAEH
Docker HEXE %R WS EGAIPERE RS, WHZLITHABCE registry-mirrors S%K

{

"registry-mirrors": [
"https://registry.docker-cn.com",
"http://hub-mirror.c.163.com",
"https://docker.mirrors.ustc.edu.cn"
]

}

B SRR RN TR R ERGER/5E Docker Desktop hiiATii R, H4{582% Docker Daemon i S0,
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https://docs.docker.com/compose/install/
https://docs.docker.com/engine/reference/commandline/dockerd/#daemon-configuration-file

BESR

TEA AT THEAEL P BMRIGB Ta s, #EI185) Docker it Studio, JXHF(IH Nebula Graph A 2.5 BETHIR |

1. "M% Studio HYEFBECE ST,

&Sl Nebula Graph JjiiZ

nebula-graph-studio-v3.1.0.tar.gz 2.6.1

2. If5 nebula-graph-studio-v3.1.0 H3%, FHIFL2ETEREH R,

mkdir nebula-graph-studio-v3.1.0 && tar -zxvf nebula-graph-studio-v3.1.0.tar.gz -C nebula-graph-studio-v3.1.0

3. fREIGHE A nebula-graph-studio-v3.1.0 H3%,

cd nebula-graph-studio-v3.1.0

4. H7HY Studio #Y Docker (%,

docker-compose pull

5. WIS Studio k55, Hr, -d FRERBBITIRS AR

docker-compose up -d

LR AL N EER, #2R Docker i Studio BE&INES.

Creating docker_client_1 ... done
Creating docker_web_1 ... done
Creating docker_nginx_1 ... done

6. BEIE, ENYEARHIEES A http://ip address:7001 o

O\ Note

11.3.1 #6% Studio

1£5817 Docker kit Studio FIHLER E, HIFRILGSIT ifconfig B0 ipconfig FREUAAL IP Husik, ANSRAEFXEANIARIF Studio, WL N ¥R

FEEHN A http://localhost: 7001 o

AIRAERE ARG I FPREB R PRI, FoRCEIIiEH 55 Studio,

@ Studio @ schema [ SA P EER

Nebula Graph

B #He

B IRERE

*Host:
*RP&:

* BEg:

-404/709 -
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https://oss-cdn.nebula-graph.com.cn/nebula-graph-studio/nebula-graph-studio-v3.1.0.tar.gz

11.3.1 #% Studio

[et5a%(E
HEA Studio ¥SHMHG, HFHREER Nebula Graph, H4IER, SEEEIRE,

IRJGHEH: November 24, 2021
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11.3.2 {EF Helm ZB2 Studio

AR EAAIE Kubernetes H{#H Helm #&H )55 Studio,

=S8

L% Studio #fi, HIFRRELEELIT AR ACERRARI ER L ©

L/t JRASBE R
Kubernetes >=1.14
Helm >=3.2.0

T
1. 5if% Studio FIRARASEN 1,
$ git clone https://github.com/vesoft-inc/nebula-studio.git
2. 3 nebula-studio H %,
$ cd nebula-studio
3. EHH%% Nebula Graph Studio chart, @44 my-studio o

$ helm upgrade --install my-studio --set service.type=NodePort --set service.port={30070} deployment/helm

11.3.2 fififf] Helm 5% Studio

4. BHIEONIE, ENIVEERHIERAE A http: //{address-of-node}: {30070}/  ANSRAEN NGRS I FPREB RILL T ER A, FoRELsIiliE I E4) Studio,

@ Studio @ schema [ESA P ERE B 254

Nebula Graph

B IRER

* Host:
*BP&:

-4 =H

Engy

$ helm uninstall my-studio

HEA Studio ¥5rGUHSE, HPHRYOEE Nebula Graph, WAER, ZEEELEE,

-406/709 -
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https://kubernetes.io
https://helm.sh

11.3.2 fififf] Helm 5% Studio

Nebula Graph Studio chart BZES A

B BRIME ik

replicaCount 0 Deployment JFEIA%,
image.httpGateway.name vesoft/nebula-http-gateway nebula-http-gateway B{&HY & ZE L,
image.nebulaStudio.name vesoft/nebula-graph-studio nebula-graph-studio #5117 ik,
image.nginx.name nginx nginx FGHYC L,
image.httpGateway.version v2.1.1 nebula-http-gateway fIRA,
image.nebulaStudio.version v3.1.0 nebula-graph-studio AIiA,
image.nginx.version alpine nginx AYRRAR,

service.type ClusterIP MR45267Y, WM NodePort , ClusterIP BX LoadBalancer HH1Z —,
service.port 7001 nebula-graph-studio # web 5595 o
resources.httpGateway {3 nebula-http-gateway 9% JERR il /1E >R
resources.nebulaStudio {} nebula-studio Y% JFIRH/E K,
resources.nginx {} nginx 195 TR Hll/1E Ko
persistent.storageClassName " storageClass %5, AR E k4 EIAE,
persistent.size 5Gi TERERE RN

RJE%#H: November 24, 2021
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11.3.3 BEERIREE

11.3.3 EEHIEE

{ERMIES) Studio J5, AP EZEALEEH; Nebula Graph, ASCEEHR Studio 41{AJ%H; Nebula Graph #dE/E,

ARSMF
{£i%4% Nebula Graph #dEZERT, FAPHEFEIALTER
* Studio BE&EZ), HFAMEEZSEHE Studio,
* Nebula Graph [ Graph ARZAML IP Hihik DU ARSSFTFSH . BRAIASHIT A 9669 6

* Nebula Graph BiEFEERIKSER, CHEHAHAIEH,

©\ Note

412K Nebula Graph B£5H TS MIIE, H HOZAIE TREAGRER, B S GEES BLRIRIK S A S R BUE . AURRE R S0
KUE, MPEDER root MAARHEREMEREAEE. X TEHSMRIE, 2% Nebula Graph 1~ Tt
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11.3.3 BEERIREE

1BMESE

LU TS 3%z Nebula Graph B8
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11.3.3 BEERIREE

1. f£ Studio Yy BLEBHRIE 7T L, MALTEL
* Host : #5 Nebula Graph 9 Graph IREAML IP itk Reditil, #8300 ip:port o QISRIGRIIARE, NIEEFABIAMI 9669 o

O\ Note

HIf Nebula Graph #{#i/% 5 Studio FFEER —AHLE £, HFHSBIE Host FERIAGIXAYLIIANL TP Mk, miA~2 127.0.0.1 B3

Llocalhost o

* HP% R &R - ARE Nebula Graph MBS0 IE R ESH G E MG AE .
* MFORBEM S RIE, ATLUEERIAT % root HHERH,
* WREEMSMRIE, (HRAREKSER, MR GOD s, WIUHE root KONV nebula
* MEREEMSMRIE, RN TARVAPHAE TAG, NEACIAFERECRKSHELER,

fic & 2R B

* Host: = m9669
*HPFP&:  root
* 288 :  nebula ©
;S

SERRRE G, i R .
WIRREBRFAN T EFTRIARE, RRELEKIERT] Nebula Graph #dE%E,
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11.3.3 BEERIREE

#3Bh v -Ostar v3.0.0v

1Ei%$%ESpace

—IEERTERSE 30 208, ANAGHE 30 b A RlE, RIGHIMOT, HIP R EERE SRR,

[R5k
PRI Nebula Graph #E/)5, BREMCSIRER, FIFRTLOS AT U T 2405

* AISREHE GOD =35 ADMIN HFRIMKSE5E, nTLUHH HElHB e Schema TIIEH Schema,
* WIREHHE GOD, ADMIN, DBA 5# USER BERAIIKEESE, AILU RS ARIRsE 1 PEhlE UiE E31T nGQL 1E A6 ABUE,

* JIREHIE GOD. ADMIN. DBA., USER 5# GUEST BURMIKEZ %, AILUE ERlE Wi HEfT nGQL IEASEUES S 11 B v -
TR B AR T

5 #H: November 24, 2021

- 411/709 - 2021 Vesoft Inc.



N

24

.

R

11.3.4 5K

11.3.4 JERRIESRE
IR IIERESE Nebula Graph BORE, FTLUEIRYS AiEHIS FH EFH B BIRE,

% Studio MEHEAERA Nebula Graph BUBEFER, £ TEMH, %5 Bl > HREE, 25, RN TR BUEERE Tim, #£R Studio £
ZRMIHT T 5 Nebula Graph #dBFENER,

HJEHEHT August 18, 2021
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11.4 PodTFia

11.4 HERFA

11.4.1 #% Schema
TEfEH] Studio 2/, AP FEESRYE Nebula Graph BdEENERML Schema (=)
Schema FEVEWUELIFEH ©
* Tag, MUKfff Tag MR
* Edge type, LUkl Edge type HIEME,
FFRILL T #; Nebula Graph ;RfI#k#ESE basketballplayer , ASCREE ZSCHRIATIL Schema,

T T Schema H#,

kSl B @S (s B
Tag player - name (string) FRER A6
- age (int)
Tag team - name (string) FRERBA,
Edge type serve - start_year (int) FRER AT A
- end_year (int) AT RRFER RIBRBAIGR AR, T 1172 IER A ER A,
Edge type follow - degree (int) FRER AT N

AT R ER RIBCRIEESR, TR —DERIEENS — BRI,

TEWIHTRET player 2655 team FZFANTRAE X R (serve/follow)

serve
start_year:2009
end year:2010

NAME:Danny Green

serve
start_year:2010
end year:2018

NAME:Cavaliers

follow
degree:70

NAME:Spurs

NAME:Tim Duncan

serve
start_year:1997
end year:2016

IR EH: November 24, 2021
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https://docs-cdn.nebula-graph.com.cn/dataset/dataset.zip

11.4.2 @4 Schema

11.4.2 €% Schema
1£ Nebula Graph #, FIFSeH Schema, FHIEAHE A SBIBNIEGE, AR Nebula Graph 1 ¥l ot Schema Haselz:

Schema,

O\ Note

F P AT LU A nebula-console fill# Schema., H#4H{ER, £% Nebula Graph il ]l Nebula Graph P4,

HitRSRM
£ Studio FAJE# Schema Z#fl, FFFEEHIAL FER
* Studio E&%#Z| Nebula Graph ¥R,
* k544 GOD, ADMIN 5 DBA KR, HE4IER, % Nebula Graph PiEf{f,
* C&MILF T Schema %R,

o TR0 T 2R,

Q  Note

ARBIRIZCEEIE T EZER, ARKSHAE GOD MR, WAITE #HlH 5 Schema LA — /N E 22,

A Schema BEIEIJEERIIE Schema
LT Schema @7 Schema :

1. Al Tag. HAER, ZEHE Tag.
2. fli# Edge type. HAMERE, ZE1%(F Edge type,
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11.4.2 @I# Schema

{ERETISEIZ Schema
LU P2l 1 Schema -

1 fETHME, i PEilE 7%

2. 7£ Yiiff Space HUEFE—NEIZER, EARAIF, %&£ basketballplayer,

Studio Schema E S\ ZHa

Nebula Graph

WEIEZ E: I basketballplayer

—_—

3 () iz

TERAATH, BRMALITIER, Had
// Bl Tag player, %H 2 NEKE
CREATE TAG player(name string, age int);

// Bl Tag team, #HH 1 PNEMK
CREATE TAG team(name string);

// Bl Edge type follow, #HE 1 M@l
CREATE EDGE follow(degree int);

// tUE Edge type serve, #48 2 M@
CREATE EDGE serve(start_year int, end_year int);
Et, APEL5EK T Schema i, FFAILLSTULNIBEREE Tag 5 Edge type HE SRR IEM, 28,
// FIHHFEZEDARE Tag
SHOW TAGS;

// BIHEEIEZEFFRE Edge type
SHOW EDGES;

// BESM Tag M Edge type WEMEHIEM
DESCRIBE TAG player;

DESCRIBE TAG team;

DESCRIBE EDGE follow;

DESCRIBE EDGE serve;

[e45a%(E

fil## Schema J5, FFAILUTHS ALGE,

%GB #: December 16, 2021
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11.4.3 S A%dE

11.4.3 SAHIE

HEghf CSV XXfF, BT Schema J&, HFAILAER S A TIRERATE RALEGE EEE) Studio, MTHdEEW. EBSRMESEI T,

AR
SRR, TEFNLTEL
* Studio E&EHE] Nebula Graph %@/,
* Nebula Graph #d#EERECLE# T Schema,
* CSV Xff1¥& Schema %K,

k54 GOD, ADMIN, DBA 5# USER WER, AER:EIZERAE AR,
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11.4.3 SAKHE

1BMESE

[N SN S
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11.4.3 SAKHE

ETHAME, G SA T
. £ #%$¢ Space Ui, JEE—EZEN, WAl F2b 275,

AE A TumE, s S e, HRERRTREI CSV SUE, ARG, JERE edge serve.csv. edge follow.csv. vertex_player.csv F{l vertex_team.csv
Xt

N =

w

O\ Note

— XA DUEREZ A CSV X, ASERI CSV XA UTERN Schema HF &L,

4 ESFFIERI B8 51, sichs BB 2 NBR, CRIFSCEHMERIER, 25, M T4 #4h,
5. 7F R UM, sici + GREBmmR 425, (ERISEHEER i, FEnich BN #50, ANASRBIFHY vertex_player.csv B vertex_team.csv SCfF,
6. 75 BB X 71T, mifi + Tag %5,
7. 1% vertexId #87y, FERUL R
a. 1€ XNFIbR 71, s P,

@) studio  © schema [NERINE + mix BHa e T T
V) sigspace ——————— (V) bt ———————————— @) xBA 353 ; 58
+ BERIER
BIEEO X |
|
File: vertex_player.csv
vertexld
SRIFIR ©

|
vertexld prize |
|

b. fESHHERER, VeEAES, EAREIA,  vertex_player.csv AU —FIEERATAERAFRER G VID, vertex_player.csv HI%EfEFIR playerId {3
A Column 0 FFARREEKRIY VID,

O\ Note

fEF—/NEZERA, VID thk—, RaJEE, XF VID WEER, &% Nebula Graph 53 ID "fidiit A Nebula Graph A Fft",

8. £ TAG 1 ¥57, SERL T :
a. £ TAG THFIRF, EFBERIEX NI Tag 5. EARGIF,  vertex_player.csv SIAFXSIERE player ; vertex team.csv SAFATNI%ER team,

b. fEERVEESIFRF, i &, 8 Tag BUESNEIREAE, EARGIF, player FR%E name JEMEXTN vertex player.csv XfFHHY Column 2
H, 2984 string, age BN SFHHY Column 1 %1, J 5y int ; tean FRZEM name JEMEXTN vertex team.csv XfFHHY Column 1
5, J& 4 string,

TAG: player

- 1:0) SRFIR © XBO
name 2 string
age 1 int

9. (ANL) WREZA Tag B, HLWE S FPPHE 8,

-418/709 - 2021 Vesoft Inc.



11.4.3 SAKHE

10. %ﬁiﬁﬂlﬁja, i T,
SHHHER BLEIIERY), #0R Tag BARIRHE K.

V1. 76 RIh DUH, /A + SRSl 06, EMFIE iR r, Hah A $75, AASREIFRN edge follow.csv SZFF,
12. £ Edge X G039 3981 FhugilZeh, it Edge type %#5 AUrfild, 1t follow,

13. 145 Edge type BUEM:, M edge follow.csv SCPFAIERAHM ARSI, Hr, srcld I dstld 7B Zmfiild i 52853, Al M AR =t
ZGAHRI VID 55— ARG, sreld X RMAYERRERERER VID, dstld XM VAPERRERERTH VID, rank Jyietali, wJLIZ,

Edge 1

File: edge_follow.csv

R follow

- 1:46) FHRIFIE © REO
srcld 0
dstid 1
rank prizt 3 int
degree 2 int

14. Selitid)n, sidi T %4,

15. 18 QA i, i ®A ZHTH6S ARYE, 1E log T ERIMEERUES AL, SAFTHRNEREdE RS, SRR S 21ES A 218
Blr T A. L log W RIEFTRERN, ForEdE T ATEm.

2021/05/06 03:05:13 [INFO] reader.go:180: Total lines of file(/usr/local/nebula-graph-studioftmp/upload/vertex_team.csv) is: 30, error lines: 0
2021/05/06 03:05:13 [INFO] reader.go:64: Start to read file(2): /usr/local/nebula-graph-studio/tmp/upload/edge_serve.csv, schema: <
:SRC_VID(string),:DST_VID(string),serve.start_year:int,serve.end_year:int >

2021/05/06 03:05:13 [INFO] reader.go:64: Start to read file(3): /usr/local/nebula-graph-studioftmp/upload/edge_follow.csv, schema: <
:SRC_VID(string),:DST_VID(string),follow.degree:int >

2021/05/06 03:05:13 [INFO] reader.go:180: Total lines of file(/usr/local/nebula-graph-studioftmp/upload/edge_follow.csv) is: 81, error lines: 0

2021/05/06 03:05:13 [INFO] reader.go:180: Total lines of file(/usr/local/nebula-graph-studio/tmp/upload/edge_serve.csv) is: 152, error lines: 0

2021/05/06 03:05:13 [INFO] statsmgr.go:61: Done(/usr/local/nebula-graph-studioftmp/upload/vertex_player.csv): Time(0.03s), Finished(51), Failed(0), Latency
AVG(6857us), Batches Req AVG(8667us), Rows AVG(1767.23/s)

2021/05/06 03:05:13 [INFO] statsmgr.go:61: Done(/usr/local/nebula-graph-studio/tmp/upload/vertex_team.csv): Time(0.04s), Finished(81), Failed(0), Latency
AVG(5696us). Batches Rea AVG(7650us). Rows AVG(2274.78ls)

[EEHE(E

SEEIR S AR, I RIBOTAREIRER,

G November 24, 2021
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11.4.4 FwIHEEHE

11.4.4 EEEEE

SARES, FFRILUTAGAER S 20 ERR SEEE.

O\ Note

AP AT BUEE Studio fELAT AT & M#R(E,

DIAREREREL player100 S-BRBA team204 HYHAYEM A -

* 1t PERE UM © 3BT FETCH PROP ON serve "player100" -> "team204"; , ¥(#E/ZExiK[0] Rank Jy 0 W93k, REIEERIG, i AF FE i, FHRdEsin
RGO BRI LR,

$ FETCH PROP ON serve "player100" -> "team204";
m &g | sicsvxtr || mEFE
edges_

[:serve "player100"->"team204" @0 {end_year: 2016, start_year: 1997}]
it

* 1E FEHARSR U ¢ sl JPRRERSR H451L, FE SE VID XIERE, fA “player101”, PAER B2 RN, REWEEIRE, P REREX
PR RIEER, T ERR.

HHIEZE):  basketballplayer 1]

R(1) (1)

a

A -+ B d omw &8 Q

V vertex 1

vid : "player101"
player.age : 36

player.name : "Tony Parker"

Vertex Details
vid: "player101"

player.age: 36

player.name: "Tony Parker" .

/5% #H: November 24, 2021
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https://playground.nebula-graph.com.cn/explore

11.5 #(Efard

11.5 121Ei5/

11.5.1 &2 Schema

1RAEEIZEE]
Studio ##%| Nebula Graph ¥digf/G, FIF aLAOIEERMIBREIZER, F RIS PERA 50 Schema #ERIZER, AN IRATAER
Schema #{EEIZH,
HshRA
Studio v3.1.0 KBURMUA, EEHA, HEAHEIESERAEHT,
AR
BRFERIZERLZ G, AP REMRUTER
* Studio B4&E#H%] Nebula Graph Hi/ZE,
o LRTPSRIYIK S O EEa BRI Z2 R AR, Bl :
* #I% Nebula Graph KFEHHRIUE, BN 4 user IS FIZRINZERY password E5%,
* {15} Nebula Graph EJFESHRIE, FFLL root S M HERGESE,
PlEEEZEE
LU T B Schema AIlEEZ2[
1. fETEME & Schema 1155,
2. fEEZEBIR B, sk + B
3. 77 G TUH, SEARLUTRCE |
* 05 - FEERIZERAFS, AURBIHIEESR basketballplayer o ARG EGIIEZAAFRE L, Al XETFoRRE CETHARRAR, 5% KHT,
* vid type : EZERPID (VID) (EWERE, ANEEEKTRFR FIXED_STRING(<w) BF INTes , —ELE EIEBE, ARBIRER
FIXED_STRING(32) , &% VID,
o il 1 EZERINEGE, FR9 256 T, BRIAERLD, ARBIIED statistics of basketball players o
o SEMSEL . WI%E partition_nun. replica_factor M{E, TEAREIH, BINSEAFIEEN 100, 1. HAUZE, S5 REATE SPACE 15Tk,
£ WP nGQL 14 Hibk -, FFHEEE] EaRER MY nGQL 1HML, 41 TR :

CREATE SPACE basketballplayer (partition_num = 100, replica_factor = 1, vid_type = FIXED_STRING(32)) COMMENT = "Statistics of basketball players"

4. FBTIAERE, sidi QP S0, AURDTEEIE] AR, mEA R RN RER, FoREZER IR,
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11.5.1 &# Schema

C':\) Studio Schema E &A

Nebula Graph

| BZE5IE / 6l < EzEEE

* ZFR:  basketballplayer

*vid type®: FIXED_STRING 32

##R:  Statistics of basketball players
v EESE
partition_num® : 100

replica_factor®: 1

v IRMINGQLIES)

CREATE SPACE basketballplayer (partition_num = 100, replica factor = 1, vid type = FIXED_STRING(32)) COMMENT = "Statistics of basketball players"
HIFREZEiE

@‘ Danger

TR B 22 e = BRI R 9 A i, EMHBRIGER AR & ETEIR R

TSR Schema MFREIZEMH :

1. T EHE, i Schema 7%,

2. -~
TERIZEAZIRE, HEIFEMBRAIEZER, I 8E 20, md o B

\J Studio Schema F BRE =ha

Nebula Graph

| BZ @&

+ 8l 2
s B Partition Number® Replica Factor(® Charset(® Collate® Vid Type® Atomic Edge Group Comment H]RIE
1 basketballplayer 15 3 utf8 utf8_bin FIXED_STRING(30) false default V4 s}
2 debug 100 1 utfg utf8_bin FIXED_STRING(8) false default VBl |
3 nba 1 1 utf8 utf8_bin FIXED_STRING(30) false default &0
4 soccer 100 1 utf8 utf8_bin FIXED_STRING(10) false default 2 a

3. TESAHATIE R s BN, MERESCHIE, TUmmIE] E2EREIER,
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11.5.1 & Schema

JRSIRE
KRR, P AU Ral#sES Schema, T
* (¥ Tag
* #F Edge type
* BIERT|

IRJGHH: November 24, 2021
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12(F Tag (m3EEY)

11.5.1 &# Schema

£ Nebula Graph #dEFE-HAIREZRE, HAREAE Tag (WY o AP ALUEREH] A 2 Schema #(F Tag, AS{ORBIANMAE]

Schema ##{F Tag.
SEHFhRAR
Studio v3.1.0 KEURRRAS, TEEHRRA, TEAHRIESB AT,
AR
£ Studio F#%(¥ Tag .Z#fi, HFAHHGALTEE
* Studio B4%#3] Nebula Graph $(E/E,
* EZERC &,
* YFTERIIKS A GOD. ADMIN =¢# DBA IR,
el TAG
LT A B Schema @l Tag :

1. fE TR, fidfi Schema 7%,
2

" S I, SRR R (B Sl

Kb,

3. 1E R ZEm) A2 ARR, ] DO ek ) 2 R A PR 22,

4. il bR DRE, el A 1L
5. fE QU LR b, SERCUTIE |

a. 5 | FHERERBM A G Tag 75, AREIH, A player A1 team,
b. (F[i%) 4R Tag TEEMN, £ @tk Bite L, ShaiEiE, HEBFAFIERS, 5B HE

- BAJRTER, BlESUAIBRIAME,
-QER—A Tag AZ VRN, AIMURS TRIETE 450, HE m k.

- AR, (EXR AT, )ﬁiﬁ@ [EbT,

c. (Aik) Tag RBLERGIN, HIFAILIRE TTL : /£ Wil TTL B b, mdiANEtE, HAERIFIIAIRTIBE TTL_coL #1 TTLDURATION Z44(E

o XTEPNSEIVHAMEE, 5% TTL iE,

6. SERIRESG, TE MM nGQL iR, FAFREETIS [ARESNT nGQL .

7. WOAERE, s+ G . AR Tag GRS, & X@EME TiRE 20X Tag FEMSIE,

-424/709 -

2021 Vesoft Inc.



&% TAG
UL TP 3(#H Schema {8 Tag :

1. ETERAH, £ Schema 7%,

2.
£ BIZERIFIE h, ERENEZER, i 2R e B (e 30 Pl ? @i

3. 7E i ZEm) EREIAE 2, PR DO e 22 A A PR 22,

4. #,
il bR TR, HEITEHELY Tag, HE 8E 5194, i v 7o

5. 7E fwhit DU, FHFRIDOERELUT 484
* ANREEUHNIL @ £ S T7, Ml TIES,

11.5.1 &E# Schema

° ANREETURN: | 15 @ BN TR L, HRRIBEESEN, EANRT G, FHESURIEEEESSRIEOIME, 25, sidi BA S WY e

B,
* ANSREEMBRE N © 76 8 B iR L, $RBIFEEMERGEY:, EAMNsE R, SiNG, MERE T,
* ANREEFMUENE © AE B SUBPEIAR L, sids TEPE #25, REIEEE, FAR(E, 2% 01 Tag M,
e WIRACE T TTL, ZEQ TTL R © 1£ ¥l TTL ik b, &2 tTi_coL 1 TTL_DURATION ACiE,
* AREMBRCARCER TTL (SR © 76 Bl TTL TIRAVAE LA, rdianesE, Tumikes,
* WURZEACE TTL S8 @ 76 i TTL WG L, mdiaidiE, ik TTL FE.
6. SERRIEE)G, 75 WM nGQL iR I, FIFEEESIERSHT nGQL &4,

k% TAG

MR Tag BTSEHINZN, CHMBRATBERIARS D EERE .

LIRS 3% Schema iR Tag :
1. fET B, fid Schema U155,

2.
TE BIZEFIE b, HRENEZE0, sl ZE R FReE e #0E 5haid - (S
3. 1E LR EZEm) ERAEZEFARR, P Hn] O et ) 22 R A PR 22 .

4.

s b T, HREIREEN Tag, FHAE BE S0, S s K.
5. TESAHHIA AR s WA,
RERRE

Tag OIEERIIE, FFATLIE PG LBSmA SRR, sSBE A S A DRE R A s

T HEH: November 25, 2021
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11.5.1 &# Schema

121 Edge type

£ Nebula Graph #dEEFQEEZRG, FFAIREFRZEOIE Edge type. FFRILUEREH PEilE 5t Schema #4E Edge type, ANSI5RAAN
{alfif] Schema #{F Edge type.

KHhRA
Studio v3.1.0 NDUGHRAS, THEHHRAE, TRAHRIESE AR,
AR
£ Studio E#/F Edge type Z#l, M YXHHHIAL FER
* Studio E4%EHE] Nebula Graph 8%,
* EZER A,

* YEPESRIIKSHA GOD. ADMIN =% DBA fAIR,
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11.5.1 & Schema

82 EDGE TYPE
LU %HH Schema 6/ Edge type :

1. EFTEEA, miidi Schema 7%,

z 1 PEZERISIE R, SRR, S Rt W S T kR
3. AE ik e BRI 2RI, PR DU e | 22 A L AR 2
4. 5k IR O, s Al L,
5. 1E G TE L, ST IRE ¢
o 4 HEIERMERM A ST Edge type 5, ARHIH, A serve,
o (AN AR Edge type T2k, FILUERFR 51 filiid f AMHRINE.
* (AN%) 4R Edge type ®EEM, 11 & BTN B, sdiaiEiE, HemIrFRm, el TH0E @
o VN N i I NN
* AIIR—" Edge type BZMEN, AILURd @ETE #5H, HE etk

RTMAS NE L, EXENHET, A R

« (AN%) Edge type RIZBEZRS I, FAALOZE TTL : {F ¥E TTL mRE LA, SdaidiE, HERTFIRPIEE TT_coL
TTL_DURATION ZUER. X TXRNSEIFEMER, % TTL BlE,

6. FERIRE)G, £ XN nGQL it miR L, M REEES AR ESEMY nGQL &,

N i = 3p Al IR AL T2y SE, N . y y y
@) studio QCKIENE = s\ ¢ msx @ ewe : wE.  ww %00
| HBIEZ(8): basketbaliplayer < EzEsE
TE % / s% /R T ——
——— * B serve
3|
#@iA: Players serve the team

EXEYE
REBR HiRXE AWEE BRIAME Fic:pun
start_year * | int ©
end_year * | int ©
teamiD * | string @
playeriD * string @
RETTL

v XRIAINGQLIEE)

1 CREATE EDGE serve (start_year int NULL , end_year int NULL , teamID string NULL , playerID string NULL ) COMMENT = "Players serve the team"

7. MANERE, s+ Al 4. WER Edge type QIERY), € BHEIRE TX 1 Edge type FEMESIZR,
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{&2% EDGE TYPE
LU Schema 8¢ Edge type :

1. ETERAH, £ Schema 7%,

2.
£ BIZERIFIE h, ERENEZER, i 2R e B (e 30 Pl ? @i

3. 7E i ZEm) EREIAE A, PR DO e 2 A A ek 2 AT G,

4. ?,
i I T, HEIFEEYEY Edge type, JFE ##E FIh, A ’ bR,

5. 7E fwhit DU, FHFRIDOERELUT 484
* ANREEUHNIL @ £ S T7, Ml TIES,

Ho
* ANSREEMBRE N © 76 8 B iR L, $RBIFEEMERGEY:, EAMNsE R, SiNG, MERE T,
* ANSREERFMVENE © AE B SUBE TR L, s WUETE #, RIE R R
o WIREMER TTL © 1£ %@ TTL miK b, EeEk TTL_coL A TTL_DURATION I%iE,
* WNSREMIBRATE CARCER TTL © 1 B8 TTL EiR/A L, shanshE, BosiEst.
* WURZOLE TTL @ (£ Bl TTL AR B, SdiaidhE, HaaikE TTL,
6. SERIRES, 12 XN nGQL iff) miR L, AP REAEZHESEH nGQL &),

P EDGE TYPE

* AEREHETURTE @ 1E A SUBTE Ttk L, HEIRZELIRENE, fEAND i, FHESURMEREERISYSEOME. BXoEE,

11.5.1 &E# Schema

R WA 5]

MER Edge type BIJEHIAZIN, SMMBRATEIEANAR S (7 EERE o

%LU T3 Schema Ml Edge type :
1. fET B, fid Schema U155,

2.
TE BIZEFIE b, HRENEZE0, sl ZE R FReE e #0E 5haid - (S
3. 1E LR EZEm) ERAEZEFARR, P Hn] O et ) 22 R A PR 22 .

4.

i P T, HREIREEU Edge type, HHTE BME P, i . KR,
5. TESAHHIA AR s WA,
RERRE

Edge type QSIE, FFAILUE G LBSEGAEDE, s EM S A SRERIUGAEE

T HEH: November 25, 2021
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11.5.1 &# Schema

1#B(F%s|
MPaILh Tag Ml Edge type QIESR5], SR RN AT LA FEEE TR — S G T hE, #AENERE M, Nebula Graph
SHEIRERLYERS | | Tag K5I Edge type K5, AP ATLUGEERA #5615 2% Schema #(FR5 [, ASGHIANAER Schema #(FR5(,

O\ Note

—IAERIE T Tag # Edge type ZJGHIFI QIR 5], H2, RKIIZEWMENERE, P, @BUESARYE, mHEREERS X TRIMEAEEL,
2% (aGQL AP FM)
SEHFhRAR
Studio v3.1.0 KLUGHRAS, TEEHHRA, PEANR(ESERA L,
=St
£ Studio FAR(EZRT 2, HPRAHHALIMER |

* Studio B&E#HF] Nebula Graph B/,
* [{22E], Tag Al Edge type E&0I%,
o UFTESRIVIKEHE GOD, ADMIN 5# DBA MR,
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11.5.1 & Schema

RS
TR Schema IE#R5] :

1. EFTEEA, miidi Schema 7%,

1 PEZERISIE R, SRR, S Rt W S T kR
3. AE ik e BRI 2RI, PR DU e | 22 A L AR 2
4. pidi Ryl 7%, A A HEE.,
5. 7% il U b, SER T IRE
o B | IASELERE 1268, W Tag 5i# Edge type. ARfilHiis: Edge type,
o 00 1 IERRZEOIERS 1Y Tag 3 Edge type %Fh, ARfFIER follow,
* Rol|F | HRUETRERS R, ARGIFHA follow_index,

o K lmPE © sidi TN, 15 RERIRIIEYE 7R EIERR RS IR, Fald B . AURFE KBRS MEN, EEX PR FFa st
T REHER S BRI, ATRGIFIERE degree

O\ Note

K@ IEIRT 270 Lookup BRI E LR, TFAER, 2% (aGQL AP .

o il - AR B IS, &K 256 F 5. BRIAKEHGD, 8ASREIN follow_index o
6. FepiiE)n, £ XM nGQL mHitk, HIFREEEIS FARRLESEY nGQL HA,

@) studio NCKESE = =\ © mRx o ews o RE.  EB. %.00-

Nebula Graph

| HBIEZ[E): basketbaliplayer

< EZEiE

& 3| / 5I% / 832 < BER3IFIE

* R3|%A:  Edge Type
* ZH#:  follow
* R3|HM:  follow_index

R3|BHE: | degree wm
(B HEF)

fiiR:  index

v SJRIKINGQLIEE

1 CREATE EDGE INDEX follow_index on follow(degree) COMMENT = "index"

7. HGAERE, s + QU R ANERERS 1R, 8 BRI B RS SRR,
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HEZs|
LT Schema &EZRS| :

1. EFTEEA, miidi Schema 7%,

£ BIZERIFIE h, ERENEZER, i 2R e B (e 30 Pl 7 @i,

3. 7E i ZEm) EREIAE 2, PR DO e 22 A A PR 22,

4. fiidi Ryl T, 1AIRE LY, IR EEENRS [P,

5. fEAIR, HREIRREERNRS], ML IFTET, S SIS X EFTrEE .
HpRERS |

TR TP R{EH Schema FRR5] :

1. fE T B4, s Schema 7145,

2. s
£ BIZERIFIR o, SEIEZEA, Rz $E 5 S Bl
3. 1E MniEZEm TRARIZERAER, TP AT DO e R 22 A MR 22

4. -
il 5l T, BEIFEBUIRE], IHE BE S, S BibR

5. FESAHBA TEAE R T WA,

11.5.1 &# Schema

5% #H: November 24, 2021
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11.5.2 fEfERIA

11.5.2 EREHIAE
PSS RE
Studio HHEHIE FLEAT F TR

@ Studio @ schema [ SA P Ef® BHa

Nebula Graph

2 YEjEZ=IE: mooc_actions

3
SHOW EDGES;

7
9 10
Name
action
$it 1 [1]

TSI TG S R RIRE,

i g LA

1 TER i PRl DU E A& TUmE,

2 JEFEE 2R 1 270 el 22 ] 51 3R Hhode 45— 1 22 0]

BeW © Studio FFFEFEIEH AMEFIZAT USE <space_name> 154,

3 N O .
e ARER S A nGQL B fG, Mii S 1 TR, M AT LRI A 2 MBI RN IZ1T, 18
2| SRR,

4 FERELTINE
mik T80, TE 2 ARE R E S AN

5 T3S %

M 5, 1EBANBTTICRYIER R, mdi b —NMEA), fAKEHRTE A ZIEa), FI5RE
RALRGR 15 ZIBABBIT IR,
e —~

6 A7 N (») N
e ARER A nGQL IBAfG, Mii S HEH AT ARIBATIE A,

7 BADBATIRES 21T nGQL Ef G, X BB RIBANSITIRES, WIRIEMBITHRY), 1BAUGEER, NRIBABTA
W, B A ER,

8 SR E O BRIBABTE R, ARIBARIREIGR, REORURKEXZINREIIE R,

9 T CSV X 3217 nGQL iBALREIGE R G, M S CSV Xk #HENRER A L CSV XX T .

F
10 [E PR T RE R HEZEATHY nGQL EH], FF AT LU EIRR I EHIHR B R S A BERR T e, fl

S AEIREMEE T E,

-432/709 - 2021 Vesoft Inc.



11.5.2 RS

G November 24, 2021
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11.5.2 fEfERIA

SABEFR

R FRILE Pl A nGQL IEMEINAEINECAINER, HHE) SARBER JiaestE g R t.
SEiFhRA

Studio v3.1.0 KLURRRAS, TFHEHHRA, HEAHRIESH A T,
AR

S A EERERAT, P BEALTER

* Studio BE&%EHF] Nebula Graph #d8%E, HAERESEIEERE,
* D& ABIEE, IR ESE S AR,
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11.5.2 fEfERIA

SABEE

HOUT IR PG SNSRI RIRGE RS A FERER
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11.5.2 MRS

1 FETEAE, s fEila 7%,
2. 7£ Yl Space HIEFE—NEIZERE, EARAIF, %S basketballplayer,

o, s, 5 O e
e T, WAEWIEM, st Elbr,

0\ Note

LR ARSI AL VID E -,

EIBARGIANTT
nebula> GO FROM "player102" OVER serve YIELD src(edge),dst(edge);
EIEERAILIEE] playerld 24 palyer102 HYBREANRSSERBARECAR A ML A7, AN T IR,

$ GO FROM "player102" OVER serve YIELD serve._src,serve._dst;

& %1% swesvxtt | sammz

serve._src serve._dst
player102 team203
player102 team204

$tit 2

4. it SRR fel,
5. ERUHERTIEHER, SERAn FELE
a. ;i Edge type.

o

. 1f Edge Type £, 5 Edge type %M. EARGIT, HE serve,

- 1E Src ID 7§, EFEEIGERPEKILER VID 18140, TEARBIF, & serve. src,

- £ Dst ID 7B, iEFEREIRPNIEAL R VID 5%, EARGIF, &5 serve. dst

(M%) ANSREIFDEGEHHEIE (Rank) (58, M{E Rank FROEREHSY, AR Rank FEARRE, BIAN 0,
SRS, Al A L,

o e}

@
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11.5.2 ffEdIA

= R

N

HEFERPDAIATILOES (src_vid) . B (dst_vid) HHRE (rank) #IF

* Edge Type: serve

*SrcID: serve._src

*DstID: ‘ serve._dst

Rank:

6. I PR DUMLATC A RAE, ERHHAYE e AT
o MR ¢ (EIPEHREORA B RLRL L3 AR,
o THERIEA @ TERRIEIEIAR L FORNVEIRIS, FHE AR,

Rz AR fE T AE B H AT L R,
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SARYIEER
T PR PG SNSRI IR R S A R
LfETERE, s #2856l 7%,

2. 1f 41l Space HERE—MEIZER, fEATRAIF, % basketballplayer,

ST
e T, WMAEWIEA, et Elbr,

O\ Note
I

LR P RRY VID 5.

EWEAREAIT
nebula> FETCH PROP ON player "player100" YIELD properties(vertex).name;
EISE] playerId N playerioo FIBRRER, AT TEIFTR.

$ FETCH PROP ON player "player100" YIELD player.name;

B &1

VertexID player.name

player100 Tim Duncan

4. ik SRR 5L

5. {ESAHNIEAE, BLEANT
a. i Mo
b. 7f Vertex ID T, EEEEILERPESR VID B5%, EARBIN, EEE VertexId
c. SERICEE, Al SA 4,

IHEERPARIVIDET

*vid: ‘ Vertex|D

6. AR PERER THILATE A RARE, 1EHHEE ke AT
o WA ¢ TEI AR ORI RCE R L AT,
o THERIA ¢ TERRIEIEIAR L FOREVEERS, EHE AR,

Bzl ARG, P R B SR s R Ay T LR,
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11.5.2 ffEdIA

[RERRIE

Bl NSRS, TP I OSBRI T,

IRJEHEH: November 24, 2021
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11.5.2 fEfERIA

EEFE

£ Studio B, AP RILUE $ElIE 3547 FIND SHORTEST | ALL PATH TEAIE SRR E sl Z MIIFTA R RERAEIS TR, AEmET A 1B DRefFEinEs
PR EET A BIERR B TRI LR,

X FIND SHORTEST | ALL PATH IBHJRVIEAHER, % nGQL HFFft,
TishRA

Studio v3.1.0 KBUSKA, IHERMA, HAEESERRA L,
AR

TE PEilE L3207 Fo PaTH BBAIFEE TEIZAT, AFREMALITEL

* Studio MRAN v3.1.0 MEUGHRAS,
* Studio B&)%E#%] Nebula Graph BdEE, 1H4NEESEEZIIRE,
s CASABIBE, PEERESE S AL,

O\ Note

F PRI ITE Studio TEAE & FEIJIEE,
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BESE
DU IRAE PERIE SB1T FIND PATH 1BAIFFINEE SRS BIGER
1 fETERE, s PG 7%

2. 1f 41l Space HERE—MEIZER, fEATRAIF, % basketballplayer,

> ®
FEGSATH, B FIND SHORTEST PATH BRE FIND ALL PATH JEA), Fsidi 7o

B RGN
nebula> FIND ALL PATH FROM "player114" to "player100" OVER follow;
EIFENN T EFUREE (SR

$ FIND ALL PATH FROM "player114" to "player100" OVER follow;

B ®E

path

<("player114")-[:follow@0 {}]->("player103")-[:follow@0 {}]->("player102")-[:follow@0 {}]->("player100")>

<("player114")-[:follow@0 {}]->("player103")-[:follow@0 {}]->("player102")-[:follow@0 {}]->("player101")-[:follow@0 {}]->("player100")>

11.5.2 fEfERIA

SiHCSVXH

<("player114")-[:follow@0 {}]->("player103")-[:follow@0 {}]->("player102")-[:follow@0 {}]->("player101")-[:follow@0 {}]->("player125")-[:follow@0 {}]->("player100")>

<("player114")-[:follow@0 {}]->("player103")-[:follow@0 {}]->("player102")-[:follow@0 {}]->("player101")-[:follow@0 {}]->("player102")-[:follow@0 {}]->("player100")>

<("player114")-[:follow@0 {}]->("player103")-[:follow@0 {}]->("player102")-[:follow@0 {}]->("player100")-[:follow@0 {}]->("player125")-[:follow@0 {}]->("player100")>

<("player114")-[:follow@0 {}]->("player103")-[:follow@0 {}]->("player102")-[:follow@0 {}]->("player100")-[:follow@0 {}]->("player101")-[:follow@0 {}]->("player100")>

<("player114")-[:follow@0 {}]->("player140")-[:follow@0 {}]->("player114")-[:follow@0 {}]->("player103")-[:follow@0 {}]->("player102")-[:follow@0 {}]->("player100")>

4. fifi AR FE .
5. 41ER PERR UMk RTC AR, R AT
o WA ¢ AEI AR EORAER R A AT,
o THBRIA ¢ TERRIEIEIAR L FORNVEIRIG, FHE AR

$#it7

Bl ARG, FIPATESIE A RV R, FHSGHEmT, SeslaAinE, Bahiif, BSamgial icon, SRR ESFRIE,
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@) Studio  © schema ¥ ERE BHa

Nebula Graph

LFIEZ=E:  basketballplayer

7
-+ We
] Tracy McGrady
Tirffouna Oy Peyker 8
42 36
——fallow
Manu Ginobili LaMarcus Aldridge Rudy Gay
41 33 32
.
o
RERRE

RS ANERRIE, HP DO B TR,

5% #H: November 24, 2021
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follow X serve x

Grant Hill
46
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11.6 HFds

11.6 HEHEES
11.6.1 EEHUIEEREIR
ER

T Studio SCREIRAE, TR BLERIK.

AIRERIRE R RS
FPRILAR DL T2 SR Rl
#1%, il HOST FERMBRAESIER

WIBEE. Nebula Graph E¥dEE Graph ARS5HY IP Hiklk (graph_server_ip ) A, AERAMIELR, SHEOBIAH 9669, HIff Nebula Graph 5-
Studio ABEBIELHIHLAS L, F AL IP Hill, WABEM ] 127.0.0.1. localhost BZF 0.0.0.0,

B2 %, Wil ARSI ED E51ER
415 Nebula Graph BEFESHHAIE, FF A DUEEEE TR HET,
WEREETTE S TINIE, F U B S5%,

%34, WiANEBULA GRAPH [RSERER
f# Nebula Graph fR&5IRE, KT EBIRSHRNE @

o WISRAE Linux RS 28 1@ w58 Nebula Graph, £#%% Nebula Graph fIli%5.
* WI5RA#H Docker Compose %A1 RPM $# Nebula Graph, Z#%##A Nebula Graph JRS5IRAMIE 1,

41 Nebula Graph WRS1EHR, AL 4 FURSPEERG, BN, EEE Nebula Graph k%,

O\ Note

WSR2 Wif#E A docker-compose up -d JE3)) Nebula Graph, #ZIZ1T docker-compose down 4351 Nebula Graph,

# 4%, Wil GRAPH RSHMEZEERTESR
1£ Studio Ml#s 3BT (B telnet <graph_server_ip> 9669 ) i\ Nebula Graph [ Graph AR WEER B G IEH.
ASREHRML, WDl FESRAGE

* 415 Studio 5 Nebula Graph fE[A—HWlar L, KEmOZ S CRTE,
* IEFEER B L, ## Nebula Graph ARSS2HIWLSECE, BIAN, B, %LU,

WYL BB IREES IS k%% Nebula Graph %5, i##i1: Nebula Graph B /5iCI5& A,

RJE%#H: November 25, 2021
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11.6.2 Fi&iA418) Studio
Bz

PAZE SRR S) Studio JEAIA] 127.0.0.1:7001 38 0.0.0.0:7001, HEFTAIF UM, Ffta ?

ATRERIRE R RS %

F AT AR DL T A fm)
B15. WIARGEG

TEMIAGRE Studio IRFSHINEEE N x86_64 4, Hill Studio {X5HF x86_64 RALM,
# 2%, 19E STUDIO RSB EIERE R

JBAT docker-compose ps EANRSZE CEIER E5.

AISRARSS I, SRMISERATT, Hrh, state SR EERETA Upo

Name Command State Ports
nebula-web-docker_client_1 ./nebula-go-api Up 0.0.0.0:32782->8080/tcp
nebula-web-docker_importer_1  nebula-importer --port=569 ... Up 0.0.0.0:32783->5699/tcp
nebula-web-docker_nginx_1 /docker-entrypoint.sh ngin ... Up 0.0.0.0:7001->7001/tcp, 80/tcp
nebula-web-docker_web_1 docker-entrypoint.sh npm r ... Up 0.0.0.0:32784->7001/tcp

SRR PSSR, W21k Studio BHESN, HAER, SE%E Studio.

O\ Note

i[] ocker-compose up -d 23/ Studio, WHUZEST docker-compose down iy 435 udio,
NS Z AR dock d /&%) Studio, 4% dock down @ 43{F1E Studs

835, WikiniEtik

WIFR Studio SNWERER—ENEE E, FAFPATLUEN AR R localhost:7001, 127.0.0.1:7001 BZ# 0.0.0.0:7001 /jin) Studio,

11.6.2 Ei#VilA Studio

WRFEER—BNEs L, PATENE AR ERI A <studio_server_ip>:7001 . HH, studio_server_ip 25T Studio ARSSIINIERN IP Hi,

Ba%, WARMKEEE
SBAT curl <studio_server_ip>:7001 -1 HHIAEEGIER . AIHGRIE] HTTP/1.1 200 0K, FIRINLSEEIER
WISHERERAEH, MHAZLU T 2R

* WURPYEARS Studio fER—HHA L, REHIERCRE,
* WERMEMER—BEHLE L, 15 Studio ATENLARIINLRECE, BIAN, BIJXER. WXL,

A% BB HES ST ETL VA Studio, 1&RT{E Nebula Graph H /41825,

IR HEH: November 25, 2021
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11.6.3 &It

11.6.3 & DAl
LTI RIS e 2
WU E P BEFREATRE, R T B

1. 5\ Nebula Graph 24, 415%EEH Docker Compose % Nebula Graph HdEZE, H#IGE1T docker-compose pull & docker-compose up -d $i7
U Docker 8%, HEHA .

2. WA Studio EEHRA, HHMIERSE AL,

3. f=RiptEE GitHub 19 nebula fl nebula-web-docker iH, HIAEE A ZSLUN IR,

4 AR MR AR, YOITEIRIR ER AL R,

BJE%#H: November 25, 2021
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12. Nebula Dashboard (LX)

12. Nebula Dashboard (#tXAR)

12.1 f+212 Nebula Dashboard (1 XHhk)
Nebula Dashboard (f&ifi Dashboard) 2 —#fFi#% Nebula Graph SRt HLERIRZ AL T By ALEES KN Dashboard,

DAAREEZ WA 22 Nebula Dashboard (12MEAR)

® Enterpriseonly

ARSI T RO OE R, RS AR, PuRY A AFIIRE, REMEEES,

12.1.1 = G@IhEE
o WSPHERERETE NI, 55 CPU. W, f#k. RESAIR,
o PRI ITEIRG ISR, HERSS IP Hublk, KRAHIUSEESRR (BIEiaoR. SR, DBVERS) .

o IEEEIASNGEE, SREFRSER. TXER. MENKNES,

12.1.2 &A=

IR LLFAE—sk, #5AILU#E Dashboard
o EEEHSEHLE X R, S RINSNSANEAEE, RIELS BT,
© BELAHE (BIINTEE, RABN, {55 MEeent,

WL NE, TR RN, AN, FEIR,

12.1.3 AR EI
o WPERARBIAEHTHRL S 7 7,
o WPERORBGARE 14 K, HINAEE WL 14 KAMYEERR,
O\ Note

EPEARSS H prometheus $é4H:, FEHARALRE N FEE T L BITER, FIHIEZS U prometheus B /5 34,

12.1.4 IRAFERYE

Nebula Graph iAH] Dashboard #:XARVRRASK B % RE0 T,

Nebula Graph Jiiid Dashboard JiiZds
2.0.1~2.5.1 1.0.2
2.0.1~2.5.1 1.0.1

12.1.5 E#iEA

Release
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12.1.5 HHBIHA

R HHT: January 26, 2022
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12.2 Ef2 Dashboard

12.2 #i% Dashboard

L% Dashboard WA 5 FPiRSS, ASCRAFNHANTEN tar &SRR, THMYWE Nebula Dashboard ML, EZM GitHub

nebula dashboard TR,

12.2.1 BiRSRG

1E#8% Dashboard 2, HFATREMIALTER

* Nebula Graph IRFELERB IR, H4EES% Nebula Graph %255,

o WERLUT S CARHEE

* 9200
* 9100
* 9090
* 8090
* 7003

* MY Linux 17N CentOS , ZEEHERAN v10.12.0 LLER Node js, ZHEEMAN 1.13 KL ER Gos,

12.2.2 F#; Dashboard

HHETRE T tar €, BPORBERATIA,

Dashboard %3541

Nebula Graph Jii4

nebula-graph-dashboard-1.0.2.x86 64.tar.gz 2.5.0

12.2.3 B REHHEE

HAATAR4T tar -xvf nebula-graph-dashboard-1.0.2.x86_64.tar.gz fif#/E4E, E5% nebula-graph-dashboard N—3f 5 N HRE, AT,

EFEA ]

node-exporter

nebula-stats-exporter

prometheus
nebula-http-gateway

nebula-graph-
dashboard

BLW
IR EREFPHLARI BT IRE S, 46 CPU, N7, . REEAE,

WCER SRR PERESRAR, GRS 1P sthht, WOARMIMETERSIR (BlaNdimficd, EIMAER,
DBKIEIRSE) o

17 (B MR ERAIR T I [ P 51 B 12

FEBRSS M HTTP #20, #4417 nGQL &4 5 Nebula Graph ¥4 E #1728 H,

24t Dashboard fR%5. % HRAMGARE FAMM, EEREXS, 53R nebula-graph-

dashboard 215 1 H %o

5 PMHRRELITERLE, FHRBE ML, THEFESIT
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12.2.4 1255

EBZEnode-exporterRS3

O\ Note

LRI E NN ZERE node-exporter A5,

1£H 5% node-exporter NHATAN T i3 28R

% .

$ nohup ./node-exporter --web.listen-address=":9100" &

NR55EENIG, PILUENYTER A <1p>:0100 F RSS2 EIERH B3,

EBZE nebula-stats-exporterJRSS

Q  Note

HFEETE nebula-graph-dashboard IR 55 T fEHL 28388 nebula-stats-exporter IR5% o

1. £ H 3% nebula-stats-exporter NS config.yanl , BCEFTEIRSSH HTTP ¥,

version:

v0.0.4

clusters:
- name: nebula
instances:

name: metad0

endpointIP: 192.168.8.

endpointPort: 19559
componentType: metad
name: metadl

endpointIP: 192.168.8.

endpointPort: 19559
componentType: metad
name: metad2

endpointIP: 192.168.8.

endpointPort: 19559
componentType: metad
name: graphd0

endpointIP: 192.168.8.

endpointPort: 19669
componentType: graphd
name: graphdl

endpointIP: 192.168.8.

endpointPort: 19669
componentType: graphd
name: graphd2

endpointIP: 192.168.8.

endpointPort: 19669
componentType: graphd
name: storaged0

endpointIP: 192.168.8.

endpointPort: 19779

157

componentType: storaged

name: storagedl

endpointIP: 192.168.8.

endpointPort: 19779

155

componentType: storaged

name: storaged2

endpointIP: 192.168.8.

endpointPort: 19779

154,

componentType: storaged

2 TAT T A RIS

$ nohup

./nebula-stats-exporter --listen-address=":9200" --bare-metal --bare-metal-config=./config.yaml &

WR55EENE, PILUENYTER A <1p>:9200 F B iRST & EIEH B3,
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12.2.4 0B

EREpronetheusfRSS

O\ Note

A FFZELE nebula-graph-dashboard R 55 T fE ML 2558 & prometheus k55 -
1. £ H 3% prometheus BT prometheus.yaml , BCiE node-exporter ARZSH nebula-stats-exporter ARZSHY IP HulbA I, REEOT :

global:
scrape_interval: 5s
evaluation_interval: 5s

scrape_configs:
- job_name: 'nebula-stats-exporter'

static_configs:

- targets: [
'192.168.xx.100:9200', # nebula-stats-exporter BRZ389 IP HufitFliEO,

]

- job_name: 'node-exporter'
static_configs:

- targets: [
'192.168.xx.100:9100', # node-exporter ARSZHY IP HuhtAIi®HO,

'192.168.xx.101:9100"'
]
* scrape_interval : SR EHEARTIRIBREN TR, BRI 1 28,
* evaluation_interval : &R FIFRE, 2RO 1 7780,
2. BTN T A s B EhRSS

$ nohup ./prometheus --config.file=./prometheus.yaml &

IS5 253G, AILUEN YRR A <1P>:9000 K EEARSS JE &5 1IEH 250,
EREnebula-http-gatewayBRS3

Q  Note

HFEEE nebula-graph-dashboard AR 55 T fEH L 28388 nebula-http-gateway R 55

£ H5% nebula-http-gateway PNELI T T a5 B 3IARSS
$ nohup ./nebula-httpd &

MissEEhIG, FILUENYEER A <1P-:8090 AT ST 2 IER B30,

ERBZEnebula-graph-dashboardBRSS

1. f£H 5% nebula-graph-dashboard/static/ PUETSCH: custom. json, ALIE Graph ARZSHY 1P HibAg D, R~ELIT :

"connection": {
"ip": "192.168.xx.4",

"port": 9669
1

"alias": {
"ip:port": "instancel"

}

"chartBaseLine": {

}

2. 1£ H 5% nebula-graph-dashboard PIHAU T4 T i3 B shARSS

$ npm run start
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12.2.5 {£1: Dashboard

HigsEzhIE, FILAEMYEER4mA <1P-:7003 KBS 2 IER B30,

12.2.5 {21k Dashboard
AR FTFEMF I Dashboard, AT kill <pid> BT, REEDT :

$ kill $(Lsof -t -i :9100) # =Lt node-exporter BRZS

$ kill $(lsof -t -i :9200) # {21k nebula-stats-exporter BRSS
$ kill $(lsof -t -i :9090) # {2it prometheus BRSS

$ kill $(lsof -t -i :8090) # fZLt nebula-http-gateway AR
$ cd nebula-graph-dashboard

$ npm run stop # f&1E nebula-graph-dashboard BRS

/S HEHT January 27, 2022
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12.3 7%3% Dashboard

Dashboard #{B5EME, AILLESNYEERESEHEH Dashboard,

12.3.1 iR &M
* Dashboard #HXIRFSELED, HIGESNEHE Dashboard,

* 7EW#H Chrome 58 NI ERIRRANY Chrome WYigE, #NIRTEER HA AL,

12.3.2 1R {ES B

1. T\ nebula-graph-dashboard ARZ5 FTTENLESMY TP Hdik, TERISTESHRA <1P>:7003 FTIF B TTH,
2. %A Nebula Graph BdEENIKSHIE, Al
* 415 Nebula Graph BE&EFH BRI, FF LU E MK 5i%#H; Dashboard,
* 4% Nebula Graph REMASHEIE, P HAEEABIAEF root MIEEHGZEN Dashboard,
AT IS F B R IRIEE S LS (3 0T,

Nebula Dashboard

kP &x

root

12.3 i##% Dashboard

RJE%#H: November 24, 2021
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12.4 Dashboard T1E /48

Dashboard W FED . RS, EE=ED, ASCRIFHNGHEESR,

12.4.1 TIEHEESS

WiF

12.4 Dashboard HHE/ 44

33

) 6166835 5908
5:6368/35 8968

| 35210894.4808
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12.4.2 HlERolHE

12.4.2 ¥ 2STUEN A
WLETTTE 43 A4 F LT L
o Y
FILIABRIT KN CPU. IR i3k, RIS L AT E s (i,
NI A S L — DU AN eiehs, AL AT Ay | RN Pedll, sl re/e il e e,

* CPU, W7, fi WAL, s
IR DR AN A
o BUARILOERHRZ 14 RIVIEPERARITE S, thrlDUENER: 1 /MR 6 /N, 12 /R 1R, 3 R, 7 Kl 14 Ko
o AILUERE R A BRI A EIGIR, IPEIEbRIFHIE S BRI,
o AIDURIEEL, (EASEIREL,

1 8008 1284 1% 3% 7% 4% 2021-07-18 10:31 2021-07-19 10:31 19100 ¥ diskused v (0

5e4G8

00:00 02:00 04:00 06:00 08:00 10:00
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12.4.3 JIR5 ilHE 4

12.4.3 RSB TIEN A
RS BETET 53 A F T LA F- 5L

- s

A B ROE— REFRSS MR LIEIL, A EAEr IYHREIRRA U &R AT A ISR TP HIERIRRA,

AR A G R MRS EIRAIAVIEEEhR, A DU LA Ry @ T, SE MR  BARIRSS

O\ Note

Y HI A X RRABESE DTSRRI R 55 B U AR bR, AT LA i A R PN A B AL A T VR 2

* Graph. Meta. Storage
IRETRE RS I AN I 2
o BOANRTLULRER S 14 RIVIPERRIMTAG, WrlDUREERE 1 /NN, 6 /NN, 12 /M 1R, 3 R, 7 RAT14 K.
o AIDUGERERR AR IR AR, INPEEAR. RETINIEL, MPEabriEiE S I e Rhr I,
o AILURESLLR, (ENSEbREL,
o AILIEE YIRS AR,

1B 6/ 123 | 1K | 3K 7K 14X | 2021-07-18 10:41 2021-07-19 10:41 YPMERT: e E%: 3 enm: 0
=6 all v  JEN%: heartbeat_latency_us ¥ @ manH: avg v [ 600 v
1000
) 1 e S e e it e
12:00 14:0¢ 16:00 18:00 20:00 22:00 00:00 02:00 04:00 06:00 08:00 10:00
— metacd — metadl — metad2

12.4.4 EBTIENE

O\ Note

IE root FIT HBEAE B NS5 (E BMA ZRIRN D A ER, EEERREM KNS,
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ERLOTHI S 40 LA T DU

* IRg5ER

JE&R Storage IRSMVEARFE, CETEAUSE. R Commit ID, leader &4

. TR 53FAl leader 537f,
* RER

RILOEEANRIEZER, BEDER. SROHIMIIT,

BH

BLW
Partition ID TRFS.
Leader 73 Fri) leader BIAHY IP Huhk A5G 1,
Peers Sy A EIAKY IP sk A1 1,
Losts o3 TR AR TP M HL AT 1o
* FCiE

B&R Graph #1 Storage WSSHIRLEEE, BEAZFHEABUNLE, HHIESIILEEHL,

o KIHES
ARG R, BRSRHERE R, PERES RS,
12.4.5 Efth
EDTAE T, SERTLUEATAN FHRM -
<SRBT
* Y

* %% 40 Dashboard fifiA<

o EEHI

5|
B

ufi

o Bt

5% #H: November 24, 2021
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12.5 WS¥E4etnii AR

A48 Dashboard #ET Nebula Graph ##5HE#T.

12.

CPU

miE

pat =

5.1 ¥28

O\ Note

o UM HLEREFREH T Linux ##:0FR 5,

° WA BRMVRIBIABAINFY (Byte) , TURZo/R IS AN XA BB R m AR, FIAREET 1 KB/s B #AL7H Bytes/s,
* XWFET v1.0.2 iiAH X Dashboard, #L25fY Buff Al Cache Fif 5 FYATERA W BAE N TEE =R,

B
cpu_utilization
cpu_idle
cpu_wait
cpu_user

cpu_system

2R
memory_utilization
memory_used
memory_actual_used

memory_free

SR
Lload_1m
load_5m

Load_15m

B

CPU B H L

CPU ZRE 77kt

E1F 10 B CPU Bkt

FAF2¢E (3F Nebula Graph E%E[) AR CPU H okt

W%2EA (JF Nebula Graph W#ZE[R) &I CPU Bkt

Vi

MEFCHEHE DL
CHEANT (EHE%T)
SKEREEM N CRELiERA?)

ZERNTE

B
O 1 RGP T
Ol 5 TR ST T

i 15 7RG

-457/709 -

12.5 WfEfabRiiid

2021 Vesoft Inc.



SR

disk_used
disk_free
disk_readbytes
disk_writebytes
disk_readiops
disk_writeiops

inode_utilization

RE

BY
network_in_rate
network_out_rate
network_in_errs
network_out_errs
network_in_packets

network_out_packets

12.5.2 RS

JE5A

B

Tk CL 7 B 22 R
g el B e iR
ALY BRI T 8
RERSYCINIDE Sath 4
WAL RO R I SR B
AL RO 50 SR B

inode EffifEH 7L

B

W R B 1T 2K

- R K2R B 715 8L

- R R I Y 71 2K
R A7 R SR B TR 7 1 2L
- D B2 I s e

- D 525K B Rl o R i

FEPRGEHIIINTRITER, HR15R: 5 %, 60 . 600 M1 3600 #, IHlIF R 5 B, ol 1 28, ol 10 oiifTmel 1 /N,

REBH

avg
P75
P95
P99

P999

L

JE AP IR R BRI 3R
JEHPN AR SR

AL PR 7~ SR

JEL YT PRI S FE I A INEINRHER
JEI S5 PR SRR IR A NE B,
A PR JSERE IR AN/ NIRRT,

JE A PRI ERE IR AN/ NIRRT,

Jigi 57 b T 75 %A 1Y 736 5L
Igt 57 46T 95 %A B 1Y 73z L
M7 LT 996 fir i 1Y 3oz %4

st 48T 99.9%f iE /Y 73 7 %%
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12.5.2 ik

Graph
S BEW
num_queries EIBE
num_s Low_quer ies 12 i EE
query_latency_us EiFIIEIR
slow_query_latency_us 1275 1)L AEIR
num_query_errors IR ECE

Meta
e i
heartbeat_latency_us DBRIEIR
num_heartbeats BRI

Storage
S i
add_edges_latency_us USIIA )2 IR
add_vertices_latency_us RIS A AE IR
delete_edges_latency_us T 521 A3 AE DR
delete_vertices_latency_us TR 5 A - SE)AE IR
forward_tranx_latency_us B AR
get_neighbors_latency_us AL JE T IEIR

FJ5%#H: December 31, 2021
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13. Nebula Dashboard ({kfk)

13. Nebula Dashboard (&MLAR)

13.1 f+2 2 Nebula Dashboard (1&MVRR)

Nebula Dashboard (f&#5 Dashboard) J2—#H T EZEAIERE Nebula Graph ZEREHHIESAIIRSSIRASN AL T B, A SCEENBMIAR
Dashboard, #XFIESMIT24/E Nebula Dashboard (LX)

13.1.1 = mIEE

* QIEHEEMAR) Nebula Graph %8, SRHItRS AR, —HEINIRS U6,

o SCRHERAMLSREE TRIFS A, BdET6E, ¥ agES R,

o SHFETIZERDII LA RROL 14 RERHRIEICR,

o KFHERAULTUIE TR Bah. 121k, BRI

o LHuHE B HERE Storage N Graph RSSIACE,

o WEHERETITEIRSHVER, CUEIRSS TP Hikk, NURRIEHHESR (BN&EREGE, &R, DIMBRE)
o WPEERPFTENUARIVIRE, @5 CPU, W1, B REARIRE,

o BPEEHARNEE, EREFVIRSER. FXER. RENHKRTS,

13.1.2 i&RzE

o BPRPRMUBLEREY, FREinl i LradEiniera,

o FEDTEPFEE I B, SR RIS EAER, RIELSIERST,
o WHESHEE (BIORTHEL REMN, fabr) HErEgEnt,

o WFTRAESE, TEERNE, WASIRRENTEL FETR,

13.1.3 3 EEM

o WPEBARERIN EHIERL N 7 B,

o WEPEEOEERARE 14 KX, BIHGEERGE 14 KNRYIZERGE,
e H52FE 2.0.1 KDL ERAR Nebula Graph,

* FFHEHTRAR Chrome ¥/jl7l Dashboard.

* B BRI LI TR AR S A,

O\ Note

S5 i prometheus 2, BEHIERAGE N WSFH AT L ETEL, FHIEIES I prometheus 157531,

13.1.4 iR AFER Y

Nebula Graph HJl4H] Dashboard 7MVARIIRRAR B % 40T,

Nebula Graph filii4 Dashboard Jifi4
2.0.1~2.6.1 1.0.2
2.0.1~2.6.1 1.0.1
2.0.1~2.6.1 1.0.0
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13.1.4 JASRANE

5 ##: December 31, 2021
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13.2 #i% Dashboard

13.2 Ef2 Dashboard

ARSI 225458 Dashboard.

13.2.1 R &M
1E¥%%8 Dashboard i, FPFEFIALTER :
o JEPHF T HAF G HAT Dashboard, T Dashboard fiAf] Nebula Graph HIRRAX N %R, SUASHEA .

o HEFERRATY 5.7 MAERY MySQL ¥R, BRI dashboard HIASHEE,
* WERELETTAART, LA m A TR RS,

SR B

7005 Dashboard #2ft web [R5 H3i1,
8090 nebula-http-gateway IR% 9%
9090 prometheus AR5 14511,

9200 nebula-stats-exporter A5,

* % License,

® Enterpriseonly

License {AEM® AR, 18K EIEE inquiry@vesoft.com,

13.2.2 RERED

1. BRIEFRE T tar &, ORI,

S} Enterpriseonly

Dashboard {XTERILRRIRSE, sMdiEN BEEHEZ,

2. i tar -xzvf fRE tar

$ tar -xzvf nebula-dashboard-ent-<version>.Llinux-amd64.tar.gz

flan :

$ tar -xzvf nebula-dashboard-ent-1.0.0.Llinux-amd64.tar.gz
3. {#H vim config/config.yaml A ST E S

# BIREEER
database:
dialect: mysql # {ERAREIEEZR, BRIEEF NySql
host: 192.168.8.157 # JEIER MySql HUEEM ip Hbut
port: 3306 # MM MySql HUEEMHOS
username: root # FPE MySql EIWS
password: nebula # EPE MySql EYERS
name: dashboard # ¥RZABUEREERT
autoMigrate: true # BEEIIEHBUEER, BIAA true
# exporter IRAEE
exporter:
nodePort: 9100 # node-exporter FRSEHIEEO
nebulaPort: 9200 # nebula-stats-exporter BREZHIIHO
# IRSER
proxy:
gateway:
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target: "127.0.0.1:8090" # gateway ARS3#9 IP hitNizCl
prometheus:
target: "127.0.0.1:9090" # prometheus ARSSHY IP HitANimO

4. ¥ 1 License % nebula-dashboard-ent H3 o
$ cp -r <license> <dashboard_path>
L
$ cp -r nebula.license /usr/local/nebula-dashboard-ent

5. J23)) Dashboard,
AILUER LT a5 —5##53) Dashboard,

$ cd scripts
$ sudo ./dashboard.service start all

SEPATLL R a4, 73lEs) prometheus, webserver, exporter 1 gateway k%5 LUE3) Dashboard,

cd scripts

sudo ./dashboard.service start webserver #/Z&) webserver R
sudo ./dashboard.service start exporter #24f exporter RS
sudo ./dashboard.service start gateway #/2z gateway MRS

R RV SR RV VY

13.2.3 &8 Dashboard fR%E

Dashboard {4 dashboard. service BFRARSS, EEEN.

BE

$ sudo <dashboard_path>/dashboard/scripts/dashboard.service
[-v] [-h]
<start|stop|status> <prometheus|webserver|exporter|gateway|all>

S8 B

dashboard_path Dashboard Z#E 1%,
-v BRVEHIAIRE R,

-h BoREIELR,

start BEIRSS

stop (A&

status BEIRSIRE.
prometheus E¥ prometheus IR,
webserver E¥ webserver fR%5.
exporter EH exporter %5,
gateway EH gateway k55
all EHTHIRS

Tl

sudo ./dashboard.service start prometheus # E&) prometheus AR

fRILRIEE,

Dashboard WZEAELATHZRT, AP AT LU e S E B SS.

$ sudo /dashboard/scripts/dashboard.service start all #/E&) Dashboard FAEARS
$ sudo /dashboard/scripts/dashboard.service stop all #{ZLt Dashboard FABARSS
$ sudo /dashboard/scripts/dashboard.service status all #Z%& Dashboard FRERRSKS
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13.2.4 [GBH%(E

13.2.4 [F442(E
EasIIG, HENYEARHIMERSE A http: //<ip_address>:7005 o

TEDSE AR BRI DL PSR AR Z RO RIEE I S5 T Dashboard, FIF AT LU ERIAM F44 nebula FIETY nebula Efifi Dashboard #7 GOD
Flo AILMERGEAEHMESER, R DHERE BT QIR ADMIN §9KS AR & Dashboard.

<
P
v
v { ' Nebula Dashboard

4 aFF ..

-
” N

>
e

\ P w100 @ FK - ‘

JJ5##: December 31, 2021
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13.3 Sl MFA LR

13.3.1 B &EE

A ERAMANER Dashboard GIEHERE,
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13.3.1 OIEHERE

BMEPR
b Fa el f =S i
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13.3.1 OIEHERE

1. (EEERFEBIOUE], i QUERSERE AR%5
2. TEQVEERFTUE, SR TRLE |
o A SEBERHS, ORPIHIA 15 NMER, AURBIZEN test_foesa o
* %% Nebula Graph ZZEERRA, ARBNZEN v2.6.1,
© VIR, TREAINEN T RO KB
a. FlEA Host Y IP [BE, ARBIELEN 192.168.8.144
b. Bgi& SSH {58, ARBIZEATT © SSH 15922, SSH M 479 vesoft, SSH ZH9A nebula o
C. J%#¥ Nebula Graph %2501, AR nebula-graph-2.6.1.el7.x86_64rpm o
d. (FE) HIATIRA, ATLUNTT R T TE, ATRBIREN Node_1

*Host(: 192.168.8.144

*SSHIROS @: 22

*SSH AP @:

* SSH B9

* R nebula-graph-2.6.1.el7.x86_64.rpm

WHm&B: Node_1

o HERSATR, FEFMENTRIVHREE, RS AT SR ZGEN Nl P8 CSV B, #ZIREHUATS L%, REMRY REEEN,
N7 7 R BRI

HESATRESR

Riti LfECSVfF

RE TR, RRARIASE L
RERRTDREREN, SUERHERLFEENR

gHRE: nebula-graph-2.6.1.el7.x86_64.rpm

THCSVAR
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13.3.1 QIEHERE

3. WIETRIHET ARG LT, RGNS, OUREREERR AT RN 3 MSIRSS, AR Nebula Graph 4, HBURS ASAINE
55 .

Nebula Dashboard
(BdkhR )

1. BAKREH,

2. %% Nebula Graph Rk, O ospmmnsmmsnsnngs, 0 @ tursw, R, B5>>
g BUIBEERE o nTRuFHESATS, REST VRN SSH HER Nebula GraphZHil. SIE Nebula Graph 224, RNDEDR P ABERZsshER >>

4. DT RFATHIES. it B INGRSS R, Nebula KEANE >>

5. MEBBRRAVPRILAR, RbBIREINRE.

EERERTR:  test_foesa

1%3ENebulaREERRA :
(\\\ Nebula Graph ‘ C’\\\ Nebula Graph

) v2.6.1 ) v2.5.1

Nebula Graph
v2.0.1

2

TR ERMAHAR

TRE (13 734

" T &AHost CPU(1%) (©8) (©8) wRE BRESHE RIE
nebula-graph- LR

Node_1 192.168.8.144 4 32.78 50.33
2.6.1.el7.x86_64.rpm W Bs

RS
@) metamiss X orapn s BRI storage BESS
meta ra storage

orap -] 9

Host ®Os #RE Host ®Os #RE Host BOs #RE

4. (ANE) 1 FMIRSSH, %440 meta, graph, storage RIS, HTTP &5, HTTP2 M5, mMdHiIA T,
5. s OVEERE, FIEREBEREEIRAY SEMEE, MLk,
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BUERRRHREIA

REAM:

test_foesa

Nebula Graph hgZs:
v2.6.1

BIERTR1

192.168.8.144

BIERARSS 3

Graphd  192.168.8.144

Metad 192.168.8.144

Storaged 192.168.8.144

13.3.1 OIEHERE

6. TEERBFE BT FAYBIR A HBLIEN installing FUEEHE, TSFRF 3-10 204, KA healthy EIEREFOIR ). ANRIRISINAN unhealthy , FEOREEER
S AEIFERBTIIRS, BRI TEE,

o= import-2.6.1

ame test_foesa
k)

[E4EE(F

healthy

installing (®

EERE, TRANBESE~1098

PRINOVEERS, JIFATLO SR TR, PR ILE Y,

192.168.8.169

192.168.8.144

v2.6.1 1)1

v2.6.1  0/1

1/1

0/1

1/1

0/1

2021-11-05

16:29:21 # 1R
2021-11-08 =
12:02:04 o

RJE%#H: November 24, 2021
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13.3.2 SALKHE

13.3.2 S A&

ASCALBUNAEE Dashboard §ASERE, MEIRAGHYE S T4 DEB. RPM THEYERHAT Dashboard QIEMERSA, BAZHSAMAH
Docker 1 Kubernetes /52 HIERE,
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13.3.2 SAKHRE

1RMESR

TER—REET, MESHEGE A, A HFER— LR P S ATRMARN Nebula Graph %4,
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13.3.2 S AR

1. FEB MRS HIBLE SCIEH, F <neta| graph| storage>_server_addrs Fl1 local_ip FINIPHIMESCAAKUINIPHILE, Y5 IEEIRSS.
ARG, S INCEE RS IRSS,
2 (ESRFETOUN, i S AREE AR
3. ES AR, AR Nebula Graph PSR
* Graphd Host : <H&EH—/> Graphd H#EHENL [P>:<Ui[15>, ARFIES 192.168.8.157:9669 o
* 4 @ 8% Nebula Graph kS, ARBIEEN vesoft ,
* %05 | J%E¥% Nebula Graph 1Y%, AREIELE D nebula .

O\ Note

% Nebula Graph BRINTE R & 5IE, AL, —MIER TR ATLUER root IKSRULEZ %S Nebula, 4 Nebula Graph EA T &7
WG, FP HBEAE 8 E K S 2% Nebula, %F Nebula Graph &35 1IEMEE, £% Nebula Graph H /" T,

© #EhR A foesa

@ Nebula Dashboard

W )

1. E$ENebulasthl, FEERHER (Graphd HostisX N E R —Graphdi#f2a0IP: 1§01 E) @ tuzeasH>>

! @ SANEE 2 MASARERHER, HEMATRBEBIES HARKE. BAHES >
‘ 8 HUKIRE, RERHGARH A ABERILTR >>
|

@ 52nebula Graph ERBS TR

¥%$ENebula Graph
* Graphd Host:  192.168.8.157:9669

*FP&:  vesoft

##%Nebula Graph
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13.3.2 SALKHE

o TOEREIRGS AR T
« GAMSBEIGES, RATTHIA 15 NER, AROILER create 1007 .
o XTI, R A SN I SSH A4 R,
« SLRERAE L5 CSV ik, WHUE THIY CSV ST, SHRENIHRIIEE, KB AGRER, SUEDER ERI,

it EECSVXit

WHRETUNCSVI A, BB PIRBIUER
REWMRDIIERER, SWERERLERYK

THCSVIRER

* DU AR BRI, T A8,

SEBPEM:  create_1027

BE NS AERAT BB
T sHost CPU(#) AI7F(GB) B&(GB) BRSSHE RS R
192.168.8.154 Storaged Metad B

192.168.8.155 Storaged Metad BN

192.168.8.157 16 32.79 92.27 Storaged Metad B B
192.168.8.158 Storaged

127.0.0.1 Graphd B/

5. HERAFA TR EAURY), sidi SALHE

R

JRYIR ARG, TP RTDON SRR TR, PEREILE Y,

RJFH#T: December 6, 2021
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13.4 SEHHPE

13.4 S BEIR(E

13.4.1 EEER W

AXFENA Dashboard HEEHEETIH, ERMFIZAN, Mdien, BRI ARG E REHRTEE ST,

B
{%‘“h"““"’ of HWEE oz gEEE © FaRE O #moEd (A foesa
YEsERE : import-2.6.1 RHEE | REBE
< RBER
KHER
=] 1 .
= st SRR SREER
B Priig Graphd B35 Storaged RS Metad iR HREM: import-2.6.1
=1
s BUERAIE): 2021-11-05 16:29:21
3 ETES ETRS ETBS SURFIF: kenshin
BE
RRAS: v2.6.1
REERS 58 REERS B5E FEES 5E
TRlEE cpu @ REHIE @
100% graph RS
BITRRS
SERS
50% running exited
25% storage BRZ5
0% ETHRS
21:00 02:33 08:06 13:40 19:13
— 192.168.8.169:9100 FHRS
running
AR5 graph ®
query_latency_us © wE slow_query_latency_us @ &E meta RS
BITRRSS
SERS

running

Dashboard HYS4REENT TTH 53 A A MRS
* SR
o HERHER
o R
o R
* MRS

SREEEUR

TESREEEO, R T AR, Graphd. Storaged. Metad \EfBE{TARS M HIRSSH. fE49RGIH, Graphd FEFHIRS N 1, AlbUAd &
B, PosEE SRS,

£HER

ERRHERS, SR T SRRELM. UL, U B B9EE.
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13.4.1 HHERE

O\ Note

SXHRIRRAS BN 142251 Nebula Graph fiiAs, ffidk Dashboard kA

Q‘- Caution

AR A S AR Nebula Graph MUAKT v2.5.0 sCARFIERL T, BIAERH v2.0.10

o IFHREEET RIEER, PIRGTHERIER, BIAER cpu BR.

4

SCHHEDUA b sl RASEAELR,

Rdi PROAk T RIS PETE, ARTERER.
KEFIR

FBHE 75 SRR T OB TR IR,

* BRINEIR query_latency us  (ETHFIFIEIR) 1 slow_query_latency_us CIEETETEAEIR) HIER.

4

R VRl i AJEIELR
i PROEBRE BRSSO, AEVEHER.

5% #H: November 25, 2021
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13.4.2 SB35

AN FEA 4 Dashboard WSR-S Haf.

13.4.2 SERFZE

® = 8 REEE A REEE © FakE O moEn (B foesa
LR : test-2.6.0
88 &
CPU ¢z @ Memory ¥ @
100% 100%
75% 75%
MEHRR. 50% 50%
O 25% 25%
Leader 0% 0%
11:06 12:13 13:20 11:06 12:13 13:20

Partition

— 192.168.8.143:9100  — 192.168.8.144:9100 — 192.168.8.167:9100  — 192.168.8.169:9100 — 192.168.8.143:9100

Load G ® Disk
192.168.8.143:9100 (/dev/sda1)
03
192.168.8.144:9100 (/dev/sdal)
0.2

/\M 192.168.8.167:9100 (/dev/sda1)
) I

192.168.8.169:9100 (/dev/sda1)

— 192.168.8.144:9100

— 192.168.8.167:9100

15.4GB/32.2GB

18.22GB/40.79GB

20.02GB/64.41GB

22.29GB/64.41GB

— 192.168.8.143:9100

— 192.168.8.144:9100

— 192.168.8.167:9100

— 192.168.8.169:9100

-476/709 -

— 192.168.8.143:9100

11:06 12:13 13:20
— 192.168.8.143:9100 — 192.168.8.144:9100 — 192.168.8.167:9100 — 192.168.8.169:9100
Network Out z ® Network In

8 KB/s

6 KB/s 2KB/s

4 KB/s
1KB/s

2KB/s

11:06 12:13 13:20 1:06

— 192.168.8.144:9100

12:13

— 192.168.8.167:9100

— 192.168.8.169:9100

®

48%

45%

31%

13:20

— 192.168.8.169:9100
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Pudi#sE CPU, Memory, Load. Disk fl Network In/Out ZE{bi i,

| s

13.4.2 SERFZE

ARTEERL, (EhBEINiEL, wILLREEG BA il
AR T A B R — DU A EErR, nIDR i By T, FERBIHIER Load BERIFEER, ATE,
U e 120 % % R 2021-10-31 15115 2021-11-01 15:15 S S ad5m - (D
@ B4

2021-11-01 12:43:10

® 192.168.8.143:9100: 0.08
® 192.168.8.144:9100: 0.01
® 192.168.8.167:9100: 0.01
® 192.168.8.169:9100: 0.01

12:00 14:00

— 192.168.8.143:9100 — 192.168.8.144:9100 — 192.168.8.167:9100 — 192.168.8.169:9100

o BUARZAIERE 14 RIVISTERAEIMTES, WATLIRFEERE 1 /NN 6 /N, 12 /MR 1R, 3 R, 7 K1 14 R, SHHEREEMN .,

o AILUERERR AR NN AR RIS, INPERIRIERTE S Wb R,
o ATLURIBEELL, ENSERREL,

-477]709 -

2021 Vesoft Inc.



13.4.2 #t

1A e

miT
F57 S o MEEE | 2 nREE @ FarE 0w (A foess
e
LA : test-2.6.0 | R
< RSBER
# Graph Service O 1 OR%: 0 © =E
num_slow_queries BH: 60 WAHR:sum [ &E num_slow_queries A5 ReHR rate [ @E
Leader
0
s 10:50 12:13 1336 15:00 10:50 213 13:36 15:00
— test-2.6.0-graphd-114 — test-2.6.0-graphd-114
& Storage Service 2 O% 0 © EE
add_edges_latency_us AHB: 60 REAHR:p95 [ E add_vertices_latency_us - 60 REAHR:p75 [ ¥
0
10:50 12:13 13:36 15:00 10:50 12:13 13:36 15:00
— test-2.6.0-storaged-114 — test-2.6.0-storaged-115 — test-2.6.0-storaged-114 — test-2.6.0-storaged-115
© Meta Service ° 3 es® 0 © =B
heartbeat_latency_us AHi: 60 RahR:avg [ g8 heartbeat_latency_us Ef8: 60 RE/HN:p75 4 i=E
3000
100000
2000
50000 1000
0
13:36 15:00 10:50 12:13 13:36 15:00

10:50 12:13
— test-2.6.0-metad-112 — test-2.6.0-metad-113 — test-2.6.0-metad-114

— test-2.6.0-metad-112 — test-2.6.0-metad-113 — test-2.6.0-metad-114

Pu##E Graph, Meta, Storage JRFSER, A AR RIERIRSHFEHIRSIVER,
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13.4.2 SERFZE

O\ Note

R0 R AR 55 A% TSI RN IR 55 BB T N IR PEFE AR, 7] LB T AR e PR Y9 158 128 2 R A T 1R

MR FEEGR—IE I EEiR, rILUAE RS EAry T, TEREIFERE Graph BHRIEIBER, WTFE,
¥ Graph #&tR

Ve B/\E 126 3K 7R 14X 2021-10-31 15:59 2021-11-01 15:59 YHIRSRE: @ EE: 1 ® 5% 0
Sl all v i8R num_queries v (7)) Rap: rate v @ 600 - G &4
16000

12000
8000

4000

A—

12:00 14:00

— test-2.6.0-metad-112  — test-2.6.0-metad-113  — test-2.6.0-metad-114

* BUARZANER: 14 RIVISERARHTES, WAlLWPiEs: 1 /M 6 /N, 12 /MR 1R, 3 R, 7 K 14 K, KFRHEREHRM T,
o AILUERERREEBIIN A EIGIR, IPEEbRIEHIE S W E R,

o AIDURIEEL, (EASEINEL,

o ATLUAR A YRGS VIR,

IRJGHEH: November 25, 2021
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13.43 £8ER
ASCEEA ] Dashboard MERHEE, FENLITAMNES -
o A

* Leader

* Partition
* IkFER
* TRER
o KINHESS

13.4.3 HEEHER

TEEFEHRRHBEZAT, AP REERER —MELN Graph /RS, #IAZ S Nebula Graph HIKS (GF Dashboard B:RIKS) HIG R 2D,

ZHUEREN, I RTLUE R — MELRY Graph g5,

%" Caution

F P RELRIE Nebula Graph RS EAEEIFES, HF4ELE, £% Nebula Graph Z#5E,

HEUSREE : test-2.6.0

¥E$% Nebula

* Host: 192.168.8.143:9669

*MP&:  root
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13.4.3 H£HHER

@ Cop F SREE AR © FARE O EEFL A foesa
YEIHER : test-2.6.0 | BRESSTEITIFIE
< BRSSHEIRIFE
% Graph Service
® 260 P e
192.168.8.167:9669 2.6.0
L2
Leader
Partition
== Storage Service
® 260 P e
192.168.8.143:9779 2.6.0
192.168.8.144:9779 2.6.0
192.168.8.167:9779 2.6.0
192.168.8.169:9779 2.6.0
TR IRSS Ko AT Nebula hiiA,
Leader
Nebula Dashboard g o N P
T of EEEE R HREE © FARE O #wehhdy A foesa
YRR : test-2.6.0 EREIE | PRSIEITEE
< BRSERHE
® 192.168.8.143
® 192.168.8.144
® 192.168.8.167
® 192.168.8.169
000 Leader
@ Partition
BRSS Leader (& Leader £
192.168.8.143 7 nba:7
192.168.8.144 0 No valid partition
192.168.8.167 5 nba:5
192.168.8.169 8 nba:8
Total 20 nba:20

R Leader ¥ M Leader H016, midifs B Balance Leader ##51A] LH#{E Nebula Graph £/EH5#/316 Leader,
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Partition

Nebula Dashboard
Rz REE
| of HEEE IR

| BESHEREE
< BRSBTS

YATSKEE : test-

nba Partition %5

Leader

Partition

BRSS

192.168.8.167:9779

192.168.8.143:9779

PERE 2N, ERTEERZERI Partition /i H L,

IRSER

@ s o guEE | o EEE

LRI : test-2.6.0

-482/709 -

Host (%) Port (%) Status (%) Git Info Sha (%)
192.168.8.143 9779 ONLINE 3bad1bd
192.168.8.144 9779 ONLINE 3bad1bd
192.168.8.167 9779 ONLINE 3bad1bd
192.168.8.169 9779 ONLINE 3bad1bd

Total _EMPTY_ _EMPTY_

192.168.8.167:9779
192.168.8.143:9779
192.168.8.144:9779
192.168.8.169:9779

Leader Count (%)

PR

Ez=(E):

13.4.3 H£HHER

@ #EEpRD A foesa
-
nba
B #EEhP A foesa

Partition
Distribution

nba:15

nba:15

nba:15

nba:15

nba:60

Balance Data

Leader

Distribution

nba:7

No valid partition

nba:5

nba:8

nba:20
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JER Storage IRGMEAER, HAALLES S LAY Balance Date $#HEEHTSS, ¥ B INATE 2 F. SEHBIAIT :

B

Host

Port

Status

Git Info Sha

Leader Count
Partition Distribution

Leader Distribution

SRER

BEHA

AL

FEH IS
EHIRES

A Commit ID
Leader &4
R

Leader %31

Nebula Dashboard
R= REE
® 8 mEEE e
YRR : test-2.6.0 EREE | HRER
< ZhR{ER
B8 nba -
EHER Partitionld (%) Leader (%)
P WA

1 192.168.8.167:9779

Leader
2 192.168.8.143:9779

Partition
3 192.168.8.143:9779
4 192.168.8.167:9779
5 192.168.8.143:9779
6 192.168.8.143:9779
7 192.168.8.143:9779
8 192.168.8.143:9779
9 192.168.8.169:9779
n 192 1RAR R 1RQ:Q77Q

TR AER. FPHREIEL EAGREEZEN, SERER. WAlLimdh LANEARNE, MADH ID, kR RIVEE, SROHATT

BH
Partition ID
Leader

Peers

Losts

i

DS,

77 i leader EIASHY TP HUIEAISR T,
73 FrATH BRI TP HuhE AR o

73 Fr R R AR Y TP HBhERTS T

Peers (%)

192.168.8.167:9779,
192.168.8.143:9779,
192.168.8.143:9779,
192.168.8.167:9779,
192.168.8.143:9779,
192.168.8.143:9779,
192.168.8.169:9779,
192.168.8.169:9779,
192.168.8.143:9779,

102 1RR R 1R0Q:077Q
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192.168.8.143:9779,

192.168.8.167:9779,

192.168.8.167:9779,

192.168.8.143:9779,

192.168.8.167:9779,

192.168.8.169:9779,

192.168.8.143:9779,

192.168.8.143:9779,

192.168.8.169:9779,

107 1AR 8 142:0770Q

192.168.8.144:9779

192.168.8.144:9779

192.168.8.144:9779

192.168.8.144:9779

192.168.8.144:9779

192.168.8.144:9779

192.168.8.144:9779

192.168.8.144:9779

192.168.8.144:9779

107 1RR R 144:977Q

O B

13.4.3 H£HHER

A foesa

Losts (7)
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KEMES

Nebula Dashboard o= E e 7
(©) () of WEEER @ A WREE

LAISEE : test-2.6.0 EREE | RNES
-
< KEMES

JobID (@ Command (%)

4 STATS
Leader

3 FLUSH
Partition

© RBER 2 COMPACT

Status (7

FINISHED

FINISHED

FINISHED

Start Time (%)

2021-11-02 03:08:44

2021-11-02 03:08:28

2021-11-02 03:08:01

13.4.3 H£HHER

© TakE @ #EERD A foesa
E=E): nba -
Stop Time (%)

2021-11-02 03:08:44

2021-11-02 03:08:28

2021-11-02 03:08:01

FERFTATELIEE. BERIEERZA, MAREEA EARRE R, TARHELEH L, FEESWIRIERE, SROT

28 L

Job 1D el ID,

Command BoRan I,

Status BRIEBAESIIRE. IRESUHSE RS,

Start Time TREAE AT S5 AP TR 1A

Stop Time SRV BT S5 A5 RAATHIN[A], 4555 IR ZS G146 FINISHED . FAILED B STOPPED o

5% #H: November 24, 2021
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13.4.4 HERHEE

13.4.4 EEBIR(E
ASCF 3148 Dashboard (HERHEIE, EELLFIUANES :
o R
o g
. PUEE
. EHE

TRER
TETREBITE T, BRArA T REEEE, R4 Host & SSH AIF4#5, CPU BHEE.

o siddi TR SN Host /28, SSH S, FIP. #1835, 148 Nebula Graph #2360, wIHGEIMINT R,

R i, EEMNNT ARG RS RIS, BITBEEREE
o iy WRUEYE W POBBEL = R P DU, R R AR
o sich YR AME SSH S, HF 4. &,
o LR EEMRSSIN, AT BRI

(©) “""“"‘ of HEEE  f: GREE © FARE O BmEHH A foesa

LB : test_dashboar...

00 3
38 &

= SEENE

B2 Vs i
i BREM Host (SSH_User) CPU(H) W (GB) 5% (GB) BE2E ) EHEERS
S KEER
a A - ¥ 192.168.8.129 ( abby.huang ) 4 8.01 52.43 2021-11-04 16:11:35 Metad Storaged Graphd
7
Leader
Partition BRSS& BRSSXE BSRE BTHE
test_dashboard_abby-graphd-127 Graphd ® EfTH Jusr/local/nebula
test_dashboard_abby-storaged-127 Storaged ® iE{TH Jusr/local/nebula
O KEES
§ SEEHRME test_dashboard_abby-metad-127 Metad ® JE{TH Jusr/local/nebula

8 TREE

+ % 192.168.8.159 (abby ) 4 3.88 41.94 2021-11-04 16:11:35 Metad Storaged Graphd
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* MRS E U, AT DO

fad

& Danger

kAR, RZAPRTHTHREES, ATRER SERAE AN, TETE L SR T %R

@ Nebula Dashboard

EWRR )

O A&
000 Leader

[ Partition

f TREE

S RSEE

s

Ebr, AIPuRERRSS

o WEER R= IRREE

BRISEL

X Graphd FRS5(3)

Host

192.168.8.169
192.168.8.143

192.168.8.167

@ Metad AgZ5(1)

Host

192.168.8.169

Storaged BRS5(1)

Host

192.168.8.169

SRS,
o

RSE

import-2.6.1-graphd-129 .

import-2.6.1-graphd-133

import-2.6.1-graphd-134 .

BRSSE

import-2.6.1-metad-129 .

BRSE

import-2.6.1-storaged-129 @

Host:
RiE& Port HTTP Port
BfTHR 9669 19669
9669 19669
BT 9669 19669
R Port HTTP Port
EITH 9559 19559
R Port HTTP Port
BITH 9779 19779

HTTP2 Port

19670

19670

19670

HTTP2 Port

19560

HTTP2 Port

19780

13.4.4 HERHEE

MRS5S, Host A ERIBERIHTIRIE, Puith— Pk MRS, —HEsh/sIL/ERRSS.

© FHRE O #BhRL A foesa
HERR
RIF
B3
B B
B
B saue
RIE
B
& sE%E
RIE
THEE

o (EY A DUR, FIF AT APBSEEII N, RS AT, FFNCRENT RN Graph Ii55 & Storage Jli55.

o siddi HiE L, ATLURE BWIRAIAS.
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&‘- Caution

13.4.4 HERHEE

H XS FX graphd #1 storaged BEATH 484, T HBEREGAN metad IR55. T ARREN, EUERRTEMEIE, DUESELENEREEE, X

TR, RS RN 45,

EZoRIH, BT T A0 192.168.8.143 Fl 192.168.8.167 Y Storage fiRSs, MHER 775500 192.168.8.169 Y Graph fiR%5. MBEMEHEIKARS HFRBEERIVIR

55, SEMEFORISIAIARSS .

TET/THIMRSS , SEOFTRAFEIRRINGS, LOFRAMSEIRIIRSS . PIUUESHmaIRST IR S, HTTP S, HTTP2 SHSER.

Nebula Dashboard

(EE) 8 SWEEE

Rz REE

LRSS : import-2.6.1

SRR import-2.6.1

TR BRM3NTR

" HREW T fRHost
Partition 192.168.8.169
© BHER
192.168.8.143
192.168.8.167
BRS5:
@ meta RS
Host wOs
9559
192.168.8.169 19559

19560

CPU(#%)

RIE

Nebula Graph fg74<:  v2.6.1
H7F(GB) BR(GB)
8.01 73.4
8.01 41.94
8.01 73.4

x graph fRSS

Host

192.168.8.169

192.168.8.143

192.168.8.167

-487/709 -

®OS

9669
19669
19670

9669
19669
19670

9669
19669

19670

BRSSXE

Graphd x

Graphd x

BRIE

© FaiRE O e A foesa
BIE2ASE:  2021-11-05 16:29:21
00 Graph ‘ ‘ hiStorage ‘ ‘ 5= ‘
#RIE
Metad Storaged x EE
e @z
T
D st RS
storage
o
Host ®wOs BE
9779
192.168.8.169 19779
19780
9779
192.168.8.143 19779 % 48
19780
9779
192.168.8.167 19779 P
19780

2021 Vesoft Inc.



13.4.4 SEHHPE

EHEE

AL E U A DB Storage & Graph ARSGSIUERE S HE, EAASEIL RN Storage IRSFFELER Graph IRSSHLE, BHECE S MItERIE, MR
{E&fF—1 Storage/Graph MIBLE X1,

o MR, £ T XIS ERRRCE AR

o midi BHEFEIR nIEHEE B IRSS RS E N AR,

RGRRAFEE, RAPEOETHRES ERER, WRER SBUIEAS B, SRS RIS TR,

of EEEE R HRERE © FaLE O @ A foesa

EREL | BENRE

< EfiE

FRE FRHE

daemonize true fwiR
pid_file pids/nebula-graphd.pid iR
enable_optimizer true R
log_dir logs sH
minloglevel 0 R
v 0 4R
logbufsecs 0 R

BJE%#H: November 25, 2021
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13.4.5 #fFids

13.4.5 #2FiER

A FEAEH Dashboard FHE/EICR,

® Em o HBEE | 8 REE ® FaRE O mmedh (@ foesa

HBUSREE - vee

VN 6E 12/0\e 3X 7R 14K 2021-11-02 16:53 2021-11-03 16:53

KHER
RIEA RIE E}ig) EHEM
(S
foesa Cluster Update Config 2021-11-03 16:45:23 vee
Leader
Partition foesa Cluster Update Config 2021-11-03 16:18:49 vee

TEBEITE P AER] 1 /NN, 6 /MR, 12 /NI 1R, 3 R, 7 KA1 14 RV, BEAL B IR, SREHNER.

%GB #: November 24, 2021

-489/709 - 2021 Vesoft Inc.



13.4.6 HAh%iE

13.4.6 EgE
A FEANEH Dashboard HIEANIZE,
o SREHMEE | DRERERAN. AU, GIER P ER,

o MRERINE © RERIDE G AR BRIZEERVEE, WERIIIRSH Nebula BEAEEMHRE,

@\ Note

FEPUTIZARAES, I 75 220 A S B PR AR RR R A

(O misgz

THEERIRREFASEND?

BEATGMTEBRZENNES, FEEIRE

EWMARRI B vee

o MHBREEEE © MBRERESFILERRSS RN TR Nebula £, HERG-FEIMEEINE, THIEERE,

O\ Note

TEPUTIZAREIN, P 35 2 A SRR PR I BREE T

(D Mg
TREEMPRERRFID?

BB R 2 5 UL S B¥ AR S5 (R HRIRST

BRI vee

RJE%#H: November 24, 2021
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13.5 RUREH

13.5 I REIE

P EEA GOD I (BRIAKS 9 nebula, BEHS9 nebula ) B5%, AITEANSRAEERDME, OISR ADMIN AURKIK S, &Y GOD - HIBIRE
BT,

(©) ’%‘“"‘*‘“’ oF HHEE A NEEE © FaRE O e A nebula

AFP& 1) BU32E1E) RIF

root admin 2021-11-02 22:00:40 ) B
kevin admin 2021-11-02 10:37:19 1 B
testGod admin 2021-10-28 17:25:36 1 B
test7 admin 2021-10-29 01:21:01 i B%
test admin 2021-10-28 16:58:11 B
testAccount admin 2021-10-28 16:49:00 B
vee admin 2021-10-26 16:54:21 1 B
wumin admin 2021-10-22 14:16:04 1 B
foesa admin 2021-10-22 14:15:41 1 B
steam admin 2021-10-22 14:15:28 B

2

M ERIGIE) ADMIN MRS, AREXHAMMIKSHE TIRE, (EEEEMF 4, At QIENT, TEYy ADMIN AP RIRERE BT,
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Nebula Dashboard
(ERR )

O e

13.5 RUREH

A foesa

RF&

root

kevin

testGod

test7

test

testAccount

wumin

foesa

steam

RE

admin

admin

admin

admin

admin

admin

admin

admin

admin

admin

SRS

2021-11-02 22:00:40

2021-11-02 10:37:19

2021-10-28 17:25:36

2021-10-29 01:21:01

2021-10-28 16:58:11

2021-10-28 16:49:00

2021-10-26 16:54:21

2021-10-22 14:16:04

2021-10-22 14:15:41

2021-10-22 14:15:28

RJGHEH: November 24, 2021
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13.6 RAFIKE
A TEH ] Dashboard W AIBRES Y RSTLE,

13.6.1 FRIRE
TERRERA P ERIRE, P ALGER FIE

* BUhRE, Logo EA. HHEE,
* POHIEUOES, HACHHSIRITL,

o TFREIHER,
Comapaoboned f HEEE R QURERE

© EWRR

Nebula Dashboard

BEXRE
BT
LogoE A E1%:
HEELE:
BEES
RRRE

[settings/default/logo.png

/settings/default/cover.png

B
i

13.6.2 FBEHFD
D, AIPuEBkEE % Dashboard SCA4TiE, Nebula Graph XA, BMWaitIZE TUH,
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13.6.3 HFEE

Nebula Dashboard

(B € REE = RREN O #Ehh A nebula

BALHE
DashboardX#4 2 Nebula GraphX#§ 2 Nebula GraphER A Nebula GraphBABIE A

XX

1+ 2Nebula Dashboard (BAlAR) >> ERER >>

EB & HEH&Dashboar >> SERHIRME >>

BlERSERRE >> RIFIER >>

SNERH>> HithiRE >>

EREDK >> IRREIE >>

SEREE >> TAIRE >>

13.6.3 AFPER
s A MBR TSR B ik S,

@ Nebula Dashboard

8 REFE \ ( F TR A nebula

AFPER
ABP®&: nebula
2B R
* |BER:
bk t:42H
* BEMEBE:
B

BEEREE: 2021-11-08 21:03:40

I E ¥ December 14, 2021
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13.7 Y5¥E4etRii AR

A48 Dashboard #ET Nebula Graph ##5HE#T.

13.

CPU

miE

pat =

7.1 ¥28

O\ Note

o UM HLEREFREH T Linux ##:0FR 5,

° WA BRMVRIBIABAINFY (Byte) , TURZo/R IS AN XA BB R m AR, FIAREET 1 KB/s B #AL7H Bytes/s,
o XFATE AR LR Dashboard, HL#5#Y Buff Al Cache Flf i FIPNTEE A # 1 BAE NI IR,

B
cpu_utilization
cpu_idle
cpu_wait
cpu_user

cpu_system

2R
memory_utilization
memory_used
memory_actual_used

memory_free

SR
Lload_1m
load_5m

Load_15m

B

CPU B H L

CPU ZRE 77kt

E1F 10 B CPU Bkt

FAF2¢E (3F Nebula Graph E%E[) AR CPU H okt

W%2EA (JF Nebula Graph W#ZE[R) &I CPU Bkt

Vi

MEFCHEHE DL
CHEANT (EHE%T)
SKEREEM N CRELiERA?)

ZERNTE

B
O 1 RGP T
Ol 5 TR ST T

i 15 7RG
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SR

disk_used
disk_free
disk_readbytes
disk_writebytes
disk_readiops
disk_writeiops

inode_utilization

RE

BY
network_in_rate
network_out_rate
network_in_errs
network_out_errs
network_in_packets

network_out_packets

13.7.2 RS

JE5A

B

Tk CL 7 B 22 R
g el B e iR
ALY BRI T 8
RERSYCINIDE Sath 4
WAL RO R I SR B
AL RO 50 SR B

inode EffifEH 7L

B

W R B 1T 2K

- R K2R B 715 8L

- R R I Y 71 2K
R A7 R SR B TR 7 1 2L
- D B2 I s e

- D 525K B Rl o R i

FEPRGEHIIINTRITER, HR15R: 5 %, 60 . 600 M1 3600 #, IHlIF R 5 B, ol 1 28, ol 10 oiifTmel 1 /N,

REBH

avg
P75
P95
P99

P999

L

JE AP IR R BRI 3R
JEHPN AR SR

AL PR 7~ SR

JEL YT PRI S FE I A INEINRHER
JEI S5 PR SRR IR A NE B,
A PR JSERE IR AN/ NIRRT,

JE A PRI ERE IR AN/ NIRRT,

Jigi 57 b T 75 %A 1Y 736 5L
Igt 57 46T 95 %A B 1Y 73z L
M7 LT 996 fir i 1Y 3oz %4

st 48T 99.9%f iE /Y 73 7 %%
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13.7.2 k%

Graph
e L]
num_queries EIBE
num_s Low_quer ies 1BE R
query_latency_us EiFIIEIR
slow_query_Llatency_us 1275 1)L AEIR
num_query_errors B AR
Meta
B Vi
heartbeat_latency_us DBREEIR
num_heartbeats N 7€
Storage
B B

add_edges_latency_us
add_vertices_latency_us

delete_edges_latency_us

delete_vertices_latency_us

get_neighbors_Llatency_us

RN P AEIR
NIRRT AEIR
BRSPS AEIR
VIESUPRRZFISIN

AR 5 P AEIR

G HEH: December 31, 2021
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13.8 H UL FAQ

13.8 E Al FAQ

ASHNH T ] Dashboard IATAEBEIRYH ULFEL, RIS ISR A OE b g AT SR O RE AR I,

13.8.1 ft A 2R TTRMARS ?

* #£#% : Dashboard #8551 Z 1 Nebula Graph RS FTERIY MR —4H RS,
o 555 $HERESEIT Nebula Graph ARSI Ha L,
* k55 : K5 Nebula Iik%s, @46 Metad, Storaged #l Graphd.

13.8.2 T A BERBHIRE ?
SERHRA A LU T U

¢ installing : SEHFIEFEQIEEP, SIRRLITFESFRF 3~10 278h,
* healthy : SRFHATHRSTIERIBIT,
* unhealthy : SRS HHFEIFIERSTIUIRSS.

13.8.3 AT AERNT = ?

M T ERRERYE PR ERR EERON BT R SSH (Z 5., Kl Dashboard TEHATIERMERT, FRESEHH R FTHATAIRN SSH Ik SHLER.

13.8.4 H A=Y %R ?
Nebula Graph Z2HAERIRRE, FILEFBS TN ISY EM4EERSS . L@ Dashboard I LAY RS 4EH Storage Fl Graph k%5
(R[5 Metad) o
13.8.5 A+ AT EERRIE Meta ARSS ?
Meta fR55 3 Zi77i% Nebula Graph #dEEFITEIE. —H Meta RS HEIAE, BAMERAMIGRERXG, H Meta AHIVEIRERD, —RAS
WY ge7s, NHENTE A Dashboard HEEH TH#E Meta, BB PG E S BEEREAR AT FHIVIE L,
13.8.6 ¥ WAL EMEIEE LM ?

* §"% Storage, Dashboard XTEFEENNLER FAIEITIZIT Storage IR%, MEAEIBAEREEN, ATEERHE RS M RSES TUA
1 Leader T, HRAEH B THERIZESEIAT Balance Data B{FF Balance Leader 1§{Fo

* 4% Storage, Dashboard £ E 21T Balance Data Remove 1841, TffRMEEMIIRSS LAVEHE D T 5Ek)E, E1ERSS.
* J4EA Graph NEIEASH 700,

13.8.7 A+ 4 FTEETN Dashboard (1RMlhR) 2

* Hfiff License E#5U1%E Dashboard H3H, HIHNATT sudo ./dashboard.service start all fii4y,
* ffiff License AT,

FIP AT LUAE Dashboard HEAHIAT cat Logs/webserver. log BEE R MEHHYRFNER, ANSMEL B4, hE#IE5) Dashboard, i##if: Nebula
Graph EFIBIZEH,
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13.8.8 ZEA[LITEhAI Nebula Graph %256 ?

13.8.8 @& I LAF5HANN Nebula Graph &8 ?

Dashboard ScHFFaIRMNILEEE, AU HAIREL Nebula Graph TEFIFRRGUINAT RPM sk DEB @, ¥NE] dashboard/download/nebula-graph
BT, TEOIEE, ¥ AR, eI i T e,

FJ5%#H: November 25, 2021
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14. Nebula Explorer

14. Nebula Explorer

14.1 1+ Nebula Explorer

Nebula Explorer (f##F Explorer) 2&—#kn/LUfET Web iR EHRZRAIME TR, #47C Nebula Graph WER, FT5EEIRH TR
H, AVERARBIEERESR, FP ] DIPLEEC E TR,

<
X
+

basketballplayer

- S 4 s % o Q : *xv
S S £ 3 % \ O . .
/ /L \ \ 00 2 2
S 'e) ’ A -+
_memns mesns AT
>

102%

® Enterpriseonly

Explorer {XfE R LRRAR S

O\ Note

P AT ATE Explorer 1E£kit A &85 DBk,

14.1.1 &A%

AR LU sk, #5rTLUEA Explorer :
o MEZRERAPEE AR KR, IWTATREERR, FELIATIULAY T R T E R,
o EFRKHUBEORSE, FELTIMLIT T SO BREF E, FTRIE R,
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14.1.2 PR

14.1.2 @R
* DT T RSP PRRIRT SEREEE
o ST ERETEAAMERZ AT, EFREE nGQL HA], FMKIIERR,
o RIGVESR | SZREY VID, Tag. Subgraph /7 & ERHE,
o SRR | SN R TR, B RIS RIRRE, AR SR R AR R
* ZRERUR | SCRHBUIE R RINBEA icon, ZEH TR, WMAILIEEXE (dagre) . J1FAE (force) . PP (circular) HE HIEREK
TR RT3
14.1.3 SR
Nebula Graph BRAEHSERIE, —fREGT AL root MCSHUER#HSE Explorer,
Nebula Graph B THGRIEG, HF REEdHATEENKS %G5S Explorer,

*F Nebula Graph HJ&#51EYRE, 2% Nebula Graph H i,

5% #H: November 24, 2021
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14.2 ZHEXFF

142 REEEF

14.2.1 EBZE Explorer

A/ EBUHEARES RPM Al tar @265 Explorer,
Nebula Graph hiZ<3z4F

Q  Note

Explorer RIMRA S %A, 5 Nebula Graph WIEI, Hin4 77 S AESy U, P& AR B K R AT Ko

Nebula Graph JiiiZ Explorer filiA
2.5.x 2.0.0
2.6.x 2.1.0

RPM %

AR

£ Explorer i, HPREMANLITER
* Nebula Graph R EEMEIES), H4HER2%E Nebula Graph %2552,

o DUMREAARMBAE

b mE BE
7002 Explorer #Z2{ web &%5
Q‘- Caution

Explorer ERIAE TIN50 7002, FATLIELEE R TN conf/app.conf XHFIEEK httpport, FEFIRSS.

* {#H Linux &1ThA CentOS,
o GHEARAN 1.13 MLER Go,

[-=EF
TR

1. HUERE TH RPM @, BBOERERHA,

® Enterpriseonly

Explorer {UERMLiRIEME, RdiEMEBEEZ,

2. {§F sudo rpm -i <rpm> fTEEE RPM €2,

AN, %%% Explorer FHELETLL T a4y, BRAIAZEESIEN Jusr/local/nebula-explorer :
$ sudo rpm -i nebula-explorer-<version>.x86_64.rpm
HATLUEH DUT A E WS E R 1L

$ sudo rpm -i nebula-explorer-xxx.rpm --prefix=<path>

- 502/709 - 2021 Vesoft Inc.


https://nebula-graph.com.cn/pricing/

3 #8UL License LRI H T,
$ cp -r <license> <explorer_path>
L

$ cp -r nebula.license /usr/local/nebula-explorer

® Enterpriseonly

License {RAEMIARSEME, 1A IXHRFE inquiry@vesoft.com,

4. 7N License JE i EHILUT iy 512 1L H EISIRSS

$ systemctl stop nebula-explorer #{ZILERSS
$ systemctl start nebula-explorer #E&hARS

EFRS

FHHHEH] systemctl RS HZEHITE S5,

$ systemctl status nebula-explorer #EERSKE
$ systemctl stop nebula-explorer #{ZEERSS
$ systemctl start nebula-explorer #EmMiES

WRIEZEE AR MEMM T e s, TEEasIFILRS

$ cd ./scripts/rpm
$ bash ./start.sh #EB5HARS
$ bash ./stop.sh #{ZLLRSS

ENEY

LTI EIE Explorer,

$ sudo rpm -e nebula-explorer-<version>.x86_64

tar TERE
AR
fE#8% Explorer 2, FAPFEMIALATER
* Nebula Graph [RFSELHBITEH, H4H5825% Nebula Graph Z2EHE,

o DUT SRR

N RS e
7002 Explorer #2{y web k55
Q" Caution

Explorer BRINMERH VRIS 7002, FP A LIELRZEHF TR conf/app.conf XEFHEEL httpport, IHFEEARS .

* M Linux &Z1THCH CentOS,
o A RAN 1.13 KELER Go,
REREE

1. BYEFRE T tar @, BBOEFEHA,
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14.2.1 #% Explorer

® Enterpriseonly

Explorer {UfEMRMLRRIEAE, M ENMEREES,

2. tar -xf R tar

$ tar -xvf nebula-graph-explorer-<version>.tar.gz

3. # 0 License & nebula-explorer H3% T,

$ cp -r <license> <explorer_path>

fian

$ cp -r nebula.license /usr/local/nebula-explorer

® Enterpriseonly

License {AEM® M ARME, & & EIBFE inquiry@vesoft.com,

4. HEA nebula-explorer XHFJ2, 53] explorer,

$ cd nebula-explorer
$ ./nebula-httpd &

EIEIRS
FHPETLIRH kil pid B9S2 X AsIRSS

$ kill $(lsof -t -i :7002)

TRSURE
EEhG, ENEARHIERAE A http://<ip_address>:7002 o

FENYEERE TR BRI DL PSR R CL B T I85) 7 Explorer,
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14.2.1 #% Explorer

Nebula Explorer
Connect to Nebula Graph
Host
Username
Password B

Version: 2.1.0  ® English

Copyright ® vesoft inc. - A product of vesoft inc.

HEA Explorer X555, FP T 2% Nebula Graph, 1SR, & ERELRE,

%5 HH: November 25, 2021
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14.2.2 BEERIREE

14.2.2 EEHIREE

1ERINES) Explorer J&, FFF3HLE R Nebula Graph, AX T8 Explorer 4{ii%# Nebula Graph #i#/ZE,

ARSMF
{Ei%# Nebula Graph #dEERT, FPREFRIALITER
* DRSS T Explorer, AR SE S Explorer,
* Nebula Graph [ Graph ARZAML IP Hihik DU ARSSFTFSH . BRAIASHIT A 9669 6

* Nebula Graph BiEFEERIKSER, CHEHAHAIEH,

©\ Note

412K Nebula Graph B£5H TS MIIE, H HOZAIE TREAGRER, B S GEES BLRIRIK S A S R BUE . AURRE R S0
KUE, MPEDER root MAARHEREMEREAEE. X TEHSMRIE, 2% Nebula Graph 1~ Tt
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14.2.2 BEERIREE

1BMESE

LU TS 3%z Nebula Graph B8
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14.2.2 JEHREE

1. 7E Explorer {9 BUERWEE TUm L, MALTELR
* Host : 255 Nebula Graph Y Graph ARZSAANL IP #ihk Kb, #2000 ip:port o ANERIHOARIES, WHEABRIAGT 9669 o

O\ Note
A1 Nebula Graph 4% 5 Explorer B ER —HE M 1, AP HAHE Host 7B GIXANIERNAL [P Hislk, WiAZ 127.0.0.1 5#F

localhost o

P4 A RS ARYE Nebula Graph #9505k B EIE 58 RIS I,

* AIRAREHSRIIE, ATLUEGEGAM % root LR,
* WEREEMSMHRIE, (HRAREKSER, MFHAEN GOD s, WIUHE root KA MHIERD nebula o

* MEREEMSMRIE, RN TARVAPHAE TAG, NEACIAFERECRKSHELER,

Nebula Explorer
Connect to Nebula Graph
Host
Username
Password (]

Version: 2.1.0  ® English

Copyright © vesoft inc. - A product of vesoft inc.
Pl

2. SERORESG, i Bk . AIRBEE A T RN, FRCEMIERT] Nebula Graph i),
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14.2.2 BEERIREE

E=E X
Game_Monsters basketballplayer debug hetao importer_test
nba shareholding soccer web

— R RTERSE 30 0%, AIEET 30 DA RME, REHIWOT, TR EERTEREEE,

RJ5%#H: November 24, 2021
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14.2.3 1525845
14.2.3 ;5255

Explorer iSERIER Nebula Graph #dEFER, fE LB, % %E > {EAGERE, T EFTR

FfRARE

REER

<
ERRER

v
HAERRE /IR, ERE
+
P
v 2.0.0 100%

Copyright © vesoft inc.

ZJE, AR E SR BUEEWRE T, #R Explorer E4RINETIT 75 Nebula Graph #dEENER,

fRJFHEH: October 15, 2021

-510/709 - 2021 Vesoft Inc.



14.3 #21Ei5/

14.3.1 TIEHEES

AXFEFES4H Explorer HYETTH,

<
X
+

basketballplayer

y,
/ v
o
O’
- ", /«0\

T 2
P -
T o N Sewe\
- \ sorve___ )

,
%,
%

o N\

7 BihgES PR3 A

102%

Explorer B ETUH 5 A HANERT
* bREERE
o sz
* [
* IS IR
o KRHIE

mEE=
o SHETE | SSFSHESETIER CSV SUFs PNG (EF) Xff,

© HERIfE | SEROTREZ DG, RZAHEETTIT 10 AMHifi,
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{mhizt=
M2 EFE RS, FIF R DUR D B TERER, (Eklif bR asEaE,
* BIPER | TR 2R, A REE R DRI,
o WARAE | EARNEREA A, SR, P2 A AYIRE,
o BBRESRINE | e RRIRE, B DRIHEE, BN AR R, EoRE IR IEE,
* FRRRNARE © A P SRR TR, fa] bR,

o BEAEEED | U ZEE, AR, BUikiES,

TR
G - B Elbx, @ VID, Tag M+ &, &gl 220w L,
[Ei

bR, RO (R A R RT3, B2 AR

FEhif © i (L& S [ RN AT

TROLIE - B T bR, SRR R R O T
BEZIAME RS E R,
ERR R

i ik bR, TR B RO T B X, EAERETTI, SRR IR,

HFERRE - i bR, DU BT RHEE TSRS,

puf

i R EIbR, RIS S EILR S 2RI all paths . Shortest path BYEfZ Noloop path HIBETE,

<
/
S

HHREE Al FbR, PR I AP e M,

BERAMERSE RN,

-512/709 -

14.3.1 DUHEMEY

2021 Vesoft Inc.



TR R SH

PbR, R ARSI AR R AT A R52,

g - ki EIbR, e LD e IR R,
IRE R #EED
. pro

—0
[ S—

TR 2SN bR, U AT 22 ),

By« Elbr, BEEZEL,

Wi ElbR, AIAEERPAMIGERE, BUOESIRE. 5k Explorer #EE5E,
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14.3.1 DAY

B
WA 2T

* & SsRiEsd VID, Tag s Bl &R,

o RUZBEYE  BONRER, 154 ATEE RN SR, sanEbRIR, P RIDETITSER, &5 Ll sz i s R e,
. =
(e)
2

ey
name107 "‘o%
2

25 s
Kyle Anderson e
20
name106
name106

BEFNR2 ERABL3 A

BRI S B HR(F,
4ERRE

P RILGESS A B, Serk YN, Sht R, Botddangi, A eRBOCEHi g ESE, FINEZEIS RIS T TR T iy
B SR E b

o PR ¢ PR DAY A I A

po o 83

T force (J1FME) dagre (EXE) circular (MMEE)

RRTIR

IR ElbR, MPRILETITSEE, BRI Tag f1 Edge HY#E. 28 Tag fll Edge , [RINWSRHELCRINEEMIER,

IRJEH#: November 25, 2021
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14.3.2 EIHER

14.3.2 WiHFER

£ Explorer W, HIFATLUERELA &L N, Brids

* VID #ify
* Tag &if

* FEEN

VID &ifj

MPaTLaEsdimA VID sl £ VID fVBERER, —(T0ER— MR, FINBSREEN S ARIRRS RS AR, BOAaIE, SR SorEmifmhF.
DU R HIRBY @

9 vz

player118
player148
player113
player130
player136

HATERRE REE, ERE v
—
P
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14.3.2 EIHER

Tag &if)

BT Tag 22U, IE(EN Tag MIZR51. PRI LOMELIVEE S TR0 ERVERABIFNES R T 38, DUTEW 10 DMERRT 30 %9, HAET 40 DHUER
0, REIAIT

Tag:

LRBMRH :

player_age_index (age)

TERM

LB AMIE, BT e
+
!
95%

FEES

BT TRER, BEER VID . AP AUEGE PSS TE, SSRE RS, OISR RATRIM T, LUF4H VID R 101, 580
4 | 2 server fl like MY ASHIRHA

©® zmzw

HAERRE REUR, BRR &0
_+_
»
95%
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14.3.2 EIHRER

G November 24, 2021

- 517/709 - 2021 Vesoft Inc.



14.3.3 EHRAE

14.3.3 BiERIBE
TR S JLL T U -
. iR
o HFRAE
o JREE

c HEEME

{213

FEEERS, i Ebs, FT0T e s, P RIDORERE— A, RO T, thrf DRI, EA0 T ERER P BEeaIeY, 1k
PR, BSOS, BUEFED R B SGE I8,

Q  Note

HRMBCEE SR R ARTP S ATECE, el A i Db R IN (5 2 DU AT I AT 40 R

@ . R Tag Edge

Q P& 2

. player102
player 4

layer125
. A team 2

eSS

follow x serve x

Pl

>

RIS

o wiraxmyx @ axvws @

Y
0 x5 @ uE

)

»

HFIBE

TERERE, Hii Kbz, F10T SERSBIE w1, F P A DO s S R, EEIRAE, i n e mATER, BRI
BN .
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14.3.3 EERnRE

HERE + Tag Edge

FMETR 2

. player118 player 7

‘ player131 Q team 1
_gen®

- !
EWHABE - 2
\\SG"’G‘ w’T
>
&
/ 2 %2
:
o +
2
100%
BEES
TE3EERE, M bR, FI7F AW %500, FP R DOEEfR RN, BROMEERS — SO, BN, FF R EE G
ARG, IUETREADEL, AT =AB&E ¢ ALl path, Shortest path F1 Noloop path,
® nesmn Tog Edge

Q FETIR 2

‘ player131
player 16

layer119 Sad
. e / B team 2
puESid) V» g 2
s g
2 2
ss@s\x /
/'/ 7 yow >
RN & /
WERENRR Sollow
© All paths AT —
@ Shortest path 5 Z);Q -
@ Noloop path Q
g :
RS R
+
- I
100%
yl
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14.3.3 EERnRE

EEREN
°
FEREERS, i © Elbw, F17F HBEE 60, F P A DR EEA R R el R sGan g M, REING, SREBIRT 100% WMEY 22

AEPEEEAG L, N 100% HIRES B35,

Tony Parker

36
player /
Paul rge

¥ player.name 56“‘6 28

¥ player.age /

o o=
3 g

team Thunders g g
¥ team.name

ann 2en Tim Duncan

42
t5
Chfis Paul

B 501 33
W 502 ony Parker

B t5.03

o 36
3 & 7 . 1@5}°W||w brook
$ £ 4w /sze sgst rool <
© 2
/ LeBron James
player1 \oV — R 34
&0/ Spurs S ollow
B playeri.name ef"e/ fol
=
B playeri.age e
= follow
fo
{f
Man t
Dejounte MurE\ James Harden .
29 %y, 29 ( . =
%

~ e 4

Kevin Durant

%
.

»

122%

5% #H: October 22, 2021

-520/709 - 2021 Vesoft Inc.



14.3.4 BIfH##E

14.3.4 Efpie{E

ARSI B TR R

EERN

FEnbRE e b, AR SRR, Fl—m B2 Tag s@d | 7977, LUFEZR VID O 107 BUEIRAIEE
1)

Boris|Diaw
2

name108

name108

32
Aron Bay
20

name 1t (D

name1

Vertex Details

vid: "107"

bachelor.name: "Aron Baynes"
bachelor.speciality: "32"
player.age: 20

player.name: "name107"

team.name: "name107"

name200
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Fiiapril

14.3.4 Bif{R(E

Explorer SZRHLEIRHZ N, HEBEH RGIEERE, AR AT DUERIE A T A I S TSR, RIRHBSERE S ik eliany CSV XX

()

name107

EPNR 2 EFRIL3 A

vy

25 o
Kyle Anderson e
20
name106
name106
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14.3.4 BIfH##E

HEEIR(F

-

md h BRI, Pl /e D FEE S AN SR, REIATT

basketballplayer P X + Tag Edge
6
Tony Parker
player 7
S
S
28 L team 10
Ricky Rubio / /
N 42
50\ Tim Dunca
32 —
Marco Belinelli f— serve—————
S / 6
N /6@("8 %r' Dia >
Q
,
ol —2 3
Jazz /y/ Z)ﬁ
60(4?; - — K
o ey N
3 ; — +
Hawks” ; t
Lakers 197% 2l
A/
RERESEIL
G\u
EbreEgd: Shift 5, FEFRREDIFESDZDmfL, Rl2 A EEER, RORIT
basketballplayer P X + Tag Edge

6

Tony Parker
O player 7
28 team 10
O Ricky Rubio
42

oo

Tolioy,,

Tim Dunca
32
Marco Belinelli serve
Spurs 36 N
ge“'e Boris Dia
(]
O &
Jazz J @) 0
9066 ® O @
N o) N +
Hawk ) av:
MR 7 AERA A -
Lakers 197% 2
A/
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14.3.4 Bif{R(E

TPOEIRE

PRI LA — el A, EZR AR i B AT OB TR RO T, BRI R Z RIS B, A2 DU R el e R P 1R R, TP Iy A
IR ME AT DU TR,  BARIERIIEAIZ U R,

2

3o IR

<o HELBIE

. . 0 »l
84%

ki SEEEEPRST AILURRE s, BahEEmryhn, SRR EE.

TR

FH PRI LOGTEE A o R O T, (ROl 158 Tag 9 player, age>=35 1YL, FHEZBIIE,
O\ Note

g A XTI Tag EEE, RS ENTIMEFIRES, THRNERK, Hih Tag BARKETZ#0,
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14.3.4 BIf##(E

/ O
o ¢ ® ‘
y'1® ¢ 1 (@]
® * e X
o - (@) /N : (@)
;‘, + e 9 - +
S S Al ‘ J ‘_ o - N @ -
ﬂ;)ﬁm HI.J 6o N ﬂ; /E.\E o6 .

5% #H: November 25, 2021
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14.3.5 X R5IK

FAPRTLUE R RYIFr, IR sifilil, & Tag 0 player 199 i, 1EH Edge B serve 1Y 7 &30, /REANTT :

14.3.5 X%

A
A
sl

%

basketballplayer @ X | + Tag Edge
Q\ / = follow 5
O % e”'éa —SETVE 7
0//OL1,
‘____—-ser\le
&
o
'/ 2 O G
‘ e © ' e
©
. g ®
%, ) aeé +
Q Gy © 2
RS9 ERRNT A O] N
102%
[FINF, P RILUES Tag RUBERIERR, (HF5 0T msE 9 2eH,
TEBINESL T, Tag Se2HHFR VID mRvBiEmE, I HUSHRFNER—1 Rsl—4H Tag 5eRHFAR SR E R ERR, GIAIFRZEA bachelor , player 1
tean Y, S —PRINEIE, 75X RIIRPIRA USSR, wOETT
nba @ X o+ Tag Edge
name1007
name1007
20
player | team 4

n@mek 01 Serve
me/ 100 \
name1009 5)
name1009
20

name1008
name1008
20

oo name107
name100 Tolloy, \ name_107
name_100 nameT02z—» 8 x i
24 name_102
26 name106 r
name_106
75
+
KK
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14.3.5 KRR

I¢/EHEH: October 22, 2021
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14.3.6 1REHE

AHNH T Explorer SZHHIPGERE,

A

Shift + 'Enter’
Shift + '~
Shift + '+'
Shift + '
Shift + 'z’

R + Shift + 'del’

BLW
£l

a8/

%3

14.3.6 P

IRIGEH: July 21, 2021
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15. Nebula Importer

15. Nebula Importer

15.1 Nebula Importer

Nebula Importer (f&#ff Importer) f&2—#k Nebula Graph [ CSV XHFEHFATE, Importer FJLURICRMIY CSV X, AESFAEIRE
Nebula Graph E#{EREH,

15.1.1 &A=

Importer EHFFAM CSV SUFINES AZE Nebula Graph H,

15.1.2 i3
o RECMGE | ALY SSMEEETATE, PR S AREE,

o AL | S RCE SR IASEIN CSV SRR R A k.

15.1.3 EFTIHER

Release

15.1.4 it M4
1E(#H Nebula Importer Z#f, &I

* Eif%& Nebula Graph IR%5, Hilis =fikE/s
* Docker Compose %
* RPM/DEB @l
© JRHE IR LR

* Nebula Graph HE0J# Schema, c#EEZEA. Tag #l Edge type, 2@ SH clientSettings. postStart. commands &,

* 3517 Importer FLEREEE Golang M5, ¥IEES I Golang IRFIEHE,

15.1.5 ¢ EH B

BLiE yaml] SCHFFFRUES AT AR CSV (i, RIRIERIA AR Nebula Graph fitE5 A RS,

TH#HH ST
1. fERelease iUH MR _HHIE, HAIMHAITHUIR,
2. 23RS,

$ ./<binary_package_name> --config <yaml_config_file_path>

TRRBYRIFIETT
1. 5B,

$ git clone -b v2.6.0 https://github.com/vesoft-inc/nebula-importer.git
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https://github.com/vesoft-inc/nebula
https://github.com/vesoft-inc/nebula-importer/releases/tag/v2.6.0
https://github.com/vesoft-inc/nebula-importer/blob/release-v2.0.0-ga/docs/golang-install.md
https://github.com/vesoft-inc/nebula-importer/releases/tag/v2.6.0

15.1.5 0Bk

O\ Note

B ER 9%, Nebula Graph 1.x fll 2.x Y rpc PHCRE, Kt :
* Nebula Importer vl 73 HiEi%# Nebula Graph 1.x,
* Nebula Importer master 73 %1 v2 43 % A] LIJE#% Nebula Graph 2.x.

2. 3 A H3% nebula-importer o
§ cd nebula-inporter

3. JmiFIRIG,
§ make build

4. BoIlRZS.

$ ./nebula-importer --config <yaml_config_file_path>

O\ Note

yaml Pt & S BIRIE S I SCHIRC B SR

TEHRFAT
AMRARSS S NREHRI, A ICTEREMRN YA LER _ERFIERD AR T & RN RN SS 8 L 4miEEI AT, SRIEDERATT
1. SR G,

$ git clone -b 2.6.0 https://github.com/vesoft-inc/nebula-importer.git

2. (BT RIS BT eI

$ cd nebula-importer
$ go mod vendor
$ cd .. & tar -zcvf nebula-importer.tar.gz nebula-importer

3. R RS E EREIAREMAIARSS &= Lo
4. fRIEH I

$ tar -zxvf nebula-importer.tar.gz
$ cd nebula-importer
$ go build -mod vendor cmd/importer.go

Docker BFRE(T

f#iH] Docker AJLIRRAEAMIZEE Go 1BSHEE, HFEZERH Nebula Importer 5%, FRAHIELE CHAT CSV Bl HEERI AR, mau
T
$ docker run --rm -ti \
--network=host \
-v <config_file>:<config_file> \
-v <csv_data_dir>:<csv_data_dir> \

vesoft/nebula-importer:<version>
--config <config_file>

* <config file> : Ml yaml BLE AR BEE,
* <csv_data dir> : A CSV BHESCHIIAERT BEE

* <ersion- : Nebula Graph 2.x I5HE v2 ,
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https://hub.docker.com/r/vesoft/nebula-importer

O\ Note

BRI B WURME A B, TR B R 5] Docker ARV,

15.1.6 ECE 415 BE

15.1.6 FCE AT

Nebula Importer j#353 nebula- importer/examples/v2/example.yanl BCE S AFRAHAREFASH(EE. Nebula Graph RS #REE, HAPFIUSERAIBLE

S L EFSKILIE/ A ESRACE, TSR N FRCIE SR T

Q  Note

AR R I, T e AR E S

EFEE

ARBIBCEATT @

version: v2
description: example
removeTempFiles: false

2R BIMA R IR

version V2 =

description example &

removeTempFi les false &
BEFIGEE

PRI E B P %R Nebula Graph AHXHIBCHE,
BIRCEANT

clientSettings:

retry: 3

concurrency: 10

channelBufferSize: 128

space: test

connection:
user: user
password: password
address: 192.168.11.13:9669,192.168.11.14:9669
# RE local_config & false WERT, FRILUET UPDATE CONFIGS FEHACE
postStart:

commands: |

UPDATE CONFIGS storage:wal_ttl=3600;

afterPeriod: 8s
preStop:
commands: |

o W O I W W W

e

H#% Nebula Graph HIhfiA,

B I SR

S A MR e S 2 B SR R A S A

UPDATE CONFIGS storage:rocksdb_column_family_options = { disable_auto_compactions = true };
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15.1.6 FCE AT

# UPDATE CONFIGS storage:wal_ttl=86400;
# UPDATE CONFIGS storage:rocksdb_column_family_options = { disable_auto_compactions = false };
SR BRIME praepay | B
clientSettings.retry 3 &= nGQL IBAIHLAT R B IR
clientSettings.concurrency 10 = Nebula Graph % P & £
clientSettings.channelBufferSize 128 = 4 Nebula Graph & a7 AFI KN,
clientSettings.space - prs FEEBIRE S AN Nebula Graph B2, AEFNFAZ
ANZER], DASLsgha ERE,
clientSettings.connection.user - b Nebula Graph %,
clientSettings.connection.password - = Nebula Graph F ' 44 B 1Y H,
clientSettings.connection.address - = Fiifi Graph IR 55 kR 1
clientSettings.postStart. commands - = AL %4 Nebula Graph IR%5#4s 25, TEHALGE 2 fiT
Iy — L4 0
clientSettings.postStart.afterPeriod - e AT B3R commands 143 J5 BB T IR A B fv 5 2 BT (AL R,
4l 8s o
clientSettings.preStop. commands - S BLiE Wi Nebula Graph AR5 45142 .2 BT — L8 4E,

X{HECE

SCAFRCEAAERAE S AT H SR X ALE, LUM Schema RYEAREE,
XHFEEERE

ARBIRCEATT

logPath: ./err/test.log
files:

- path: ./student_without_header.csv
failDataPath: ./err/studenterr.csv
batchSize: 128
Limit: 10
inOrder: false
type: csv
csv:

withHeader: false
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withLabel: false
delimiter: ","

£ BRIME

LlogPath -

files.path -

files.failDataPath -
files.batchSize 128
files.Llimit -

files.inOrder -

files.type -
files.csv.withHeader false
files.csv.withLabel false

files.csv.delimiter "

SCHEMA fiti@

Schema FEEHGHD S HTEHE I FHY Meta 15

* fCE
ABIRCIEANT

schema:
type: vertex
vertex:
vid:
type: string
index: 0
tags:
- name: student
props:
- name: name
type: string
index: 1
- name: age
type: int
index: 2
- name: gender
type: string
index: 3

£

files.schema.type
files.schema.vertex.vid.type
files.schema.vertex.vid. index
files.schema.vertex.tags.name
files.schema.vertex.tags.props.name

files.schema.vertex.tags.props.type

files.schema.vertex.tags.props.index

%
B

i)

o

O i Am

i

fI RO

o

BLW

15.1.6 FCE AT

SRR PRV RS HASME S A SRR 2

B PERITFIGE, AURGERTHIA B, U 2oRr s R 5 BT B I SRR H SR Bt
o AIDMERRS (6 BETBIMICES, SAZDAFMERII SO, (B PRrI4SS
T EAAE,

ARIHTRAE IR, DU S TR B2

LIS/ C N S HINNEIE 6=

EHUAAE 1T BRI

SRR ESAE A ABART, AN false, RTLURE SRR MUR T B T AR
R,

XA,

BIAL k. HIMESH AT CSV 4k,

B H LABEL, EEIES WA LKL E N,

187 csv XY, SR — NP AT 8 7 Bt

&, Schema WY NGHIAME, AILARINACEZ D RE6L,

BRIMHE

i

i)

D

i

i
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BLW

Schema MYZE%, RIIE(EN vertex Al edge o

&ID IR, FIEMED int D string

U ID MR CSV XA F S,

Tag % #5.

Tag BIE&FR, IR Nebula Graph Ffy Tag B —3

JBEREIEAY, FHFbool . int. float. double, timestamp Al

string o

JREX B CSV XA 5
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O\ Note

CSV X fErpBIINF 5 M 0 T4, BIEE—3IH e

* SARLE
RBIECEATT

schema:
type: edge
edge:
name: follow
withRanking: true

srcVID:

type: string

index: 0
dstVID:

type: string

index: 1
rank:

index: 2
props:

- name: degree
type: double
index: 3

SR BRIMH

files.schema.type -
files.schema.edge.name -
files.schema.edge.srcVID. type -
files.schema.edge.srcVID. index -
files.schema.edge.dstVID. type -
files.schema.edge.dstVID. index -
files.schema.edge.rank. index -

files.schema.edge.props.name -

files.schema.edge.props.type -

files.schema.edge.props. index -

15.1.7 ¥ F CSV X&KL (header)

=z

50,

BEAIFSHN 1o

B B B o A

o

o

o

oyl

15.1.7 %F CSV stff#k (header)

B

Schema Y2, FIIE(EY vertex Al edge o
Edge type %5,

AR A ID BHREAR,

AL R ID MR CSV XAHRFII TS
A B R ID BYRBHESER,

ARTEHEEID MR CSV XEHFII T 5,

A rank {EX R CSV XAFHFIRFE S,

Edge type B4 55, 271 Nebula Graph # Edge type J&

H—2
JE MR ZFF bool |

JRYEX B CSV XA 5

Importer fRfiE CSV XELRL, FTEXULE SCAHEITAFIVIEEE, AHORBIATRHIESI |

* EFKACE

* BFRNALEN

15.1.8 47

* BEES A T H——Nebula Importer i/ (3 4 09 &)

int, float, double, timestamp A/l string o

RJE%#H: November 25, 2021
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https://www.bilibili.com/video/BV1ny4y1u7i4

15.2 HFLACE B

15.2 BRLAECEIRA

FEFL (header) WY CSV S, FHEAERLESMFEILE withHeader 7 true, FoR CSV SUFHRE—1THFL, FLNBFEERAE L,

&‘* Caution

IR CSV Xff &1 header, Importer Bt 2418 header KT E1THIENN Schema, HZHE yaml ST e %E,

15.2.1 ~BISX
3L CSV SCUTBIAT :

* sURBI

student_with_header.csv FY7RGIIEE

:VID(string),student.name:string,student.age:int,student.gender:string
student100,Monica,16,female

student101,Mike,18,male

student102,Jane, 17, female

F—F MR ID, JFHE=FJEME nane . age F1 gender o

SR
fol Low_with_header.csv FY7RBIEHE

:SRC_VID(string),:DST_VID(string),:RANK,follow.degree:double
student100,student101,0,92.5
student101,student100,1,85.6
student101,student102,2,93.2
student100,student102,1,96.2

RIPRAIRESE S I kAsA ID FIERYA ID, $=410 rank, ZEPUFINJEN: degree

15.2.2 kA& IHB
Fmad L S A WA, B, rank LUR—SCREIKINAE, BIHTAT T

e D (ME) R ID. FHEA VID(type) FEFNILIEHIEISRY, HIA0 :vID(string) B :VID(int) o
* :SRCVID CRMED) BRIARAAR ID. FREEH :SRC_VID(type) TR IR BRI,

o DSTVID CRMED @ SO EIA ID, FHEH :DST VID(type) T EHIEIAL,

o ANk (ATIE) :34HY rank {H,

* GIGNORE (FIIZE) 4l ARUREIN ZWEL—51,

o el (FIHE) © RTONIZATHMTIA (+) SUMBR () #(F, RFUNE—F, Ha:

:LABEL,
+J

O\ Note

FRT :LABEL B . Z SA A A SIS AT LRI DR, IR EE N FORNT CSV S, R P AT AR IEHILE header & EFEFHEIH,
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15.2.3 FCETRA

XF Tag 5% Edge type HEME, #830H <tag_name/edge_name>.<prop_name>:<prop_type>, WHAANT :
* <tag_name/edge_name> : Tag 5(# Edge type & H5,
* <prop_name> : JBIEHFT,
* <prop_type> © BRI, FEEbool. int. float. double. timestamp Al string, ERIAAN stringo

{51400 student .name:string .  fol low.degree:double o

15.2.3 e &Rl

# JEEHY Nebula Graph RRA, &% 2.x BHEERN v2.

version: v2
description: example

# EEMIPRIGETERE B SRR

removeTempFiles: false
clientSettings:

# n6QL BAMITRMEEIR R,
retry: 3

# Nebula Graph FFiEHL#.

concurrency: 10

# 81 Nebula Graph FFIRAIEEZATIAN
channelBufferSize: 128

# IEEBIEES AR Nebula Graph EZg),
space: student

# EEER.
connection:
user: root
password: nebula
address: 192.168.11.13:9669

postStart:
# BCEER Nebula Graph FRSSEZE, ERARIEZATRITH—LRIE,
commands: |

DROP SPACE IF EXISTS student;

CREATE SPACE IF NOT EXISTS student(partition_num=5, replica_factor=1, vid_type=FIXED_STRING(20));
USE student;

CREATE TAG student(name string, age int,gender string);

CREATE EDGE follow(degree int);

# T bR S ERRITRAKIES S ZEMER.
afterPeriod: 15s

preStop:
# BCEMWIFF Nebula Graph FRSBEFEZEZATAITHI—LLIRIE.
commands: |

# RS B EE SRR,
logPath: ./err/test.log

# CSV XHEXIRE.
files:

# BIEXHIFIREER, MREHAENERE, WRNRENYFREXHNERIHE. FRHIE— MBI R HVEEE.
- path: ./student_with_header.csv

# BARMNBIEX FEREEE, UEEEHERIE.

failDataPath: ./err/studenterr.csv

# BHRBARIENEDHE,
batchSize: 10

# IZEIRITIIR S,
Limit: 10

# RERIAFEXGFBALIET. RN false, AILGBEIIEMMNSBNSAERRE,
inOrder: true

# MR, U csve

type: csv
csv:
# BEARk

withHeader: true

# BEH LABEL.
withLabel: false
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15.2.3 FCETRA

# 1BE csv XD, AXF—MFRNFHBRDI R,

delimiter: ","

schema:
# Schema FYZEHY, FIME(EA vertex # edge.
type: vertex

# ATRBIE N BIBEX A RIDE IR,
path: ./follow_with_header.csv
failDataPath: ./err/followerr.csv
batchSize: 10
Limit: 10
inOrder: true
type: csv
csv:
withHeader: true
withLabel: false
schema:
# Schema BIZEELN edge.
type: edge
edge:
# Edge type %#f.
name: follow

# BETE ranko
withRanking: true

O\ Note

£ ID BRI TR A clientSettings. postStart. commands HH Y 6| 2 1] 22 [A) 15 A Y B 26 2 — B,

RJGHEH: November 24, 2021
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15.3 EFRKACE B

15.3 TFRKACE A

MFEHL (header) I CSV tf, FeEHERCE CLFEIE withHeader ) false, 7o CSV XHFHHAHERIE (REHE—TR%) , FNTASEEELR
BRYRITR, RRIHIFIE,

15.3.1 I

T3 CSV STHERBIATT

* sl

student_wi thout_header . csv [

student100,Monica,16,female
student101,Mike,18,male
student102,Jane, 17, female

H—F 0 ID, JETH AR nane . age I gender o

bzl

fol Low_wi thout_header . csv FY7RAIEHE

student100,student101,0,92.5
student101,student100,1,85.6
student101,student102,2,93.2
student100,student102,1,96.2

HIPFIEARE B 0kaA A ID MIERAID, SB=419 rank, HEPUFIJENE degree o

15.3.2 ER&ERAI

# M Nebula Graph kA, & 2.x BHEEAR v2.

version: v2
description: example

# EEMPRIGET R BEMEREYE

removeTempFiles: false
clientSettings:

# nGQL BEPUTRMMEILRE.
retry: 3

# Nebula Graph FFiEH&#.

concurrency: 10

# 81 Nebula Graph FFIRAIEEZATIAN
channelBufferSize: 128

# IEEBIEES AR Nebula Graph EZEE),
space: student

# EEER.
connection:
user: root
password: nebula
address: 192.168.11.13:9669

postStart:
# ECEERE Nebula Graph MRSHRZME, ERARIEZAIRMITH—LLIRME,
commands: |

DROP SPACE IF EXISTS student;

CREATE SPACE IF NOT EXISTS student(partition_num=5, replica_factor=1, vid_type=FIXED_STRING(20));
USE student;

CREATE TAG student(name string, age int,gender string);

CREATE EDGE follow(degree int);

# T bR BERIRITRAKIES S ZEMER.
afterPeriod: 15s

preStop:
# FREBHTFF Nebula Graph ARZSSESEHEZATHITHI—LLR(E.
commands: |

# RS B EE SR,
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15.3.2 FCETRA

logPath: ./err/test. log

# CSV MXHEXIZE.
files:

# BUEXMFOFIREEE, MREMAAMRE, WSHBRENYFREXFNERIHE. FRASE—MEIEX A REEE.
- path: ./student_without_header.csv

# BARMNBIEX HEREEE, UEREHERIE.

failDataPath: ./err/studenterr.csv

# BB ABIENIEARE.
batchSize: 10

# TRERBHRBITTHER S
Limit: 10

# BRERINFEXHHBALIET. 0RA false, FILGEGHIRIIHNSHHSAEERREE.
inOrder: true

# MR, YIS csvo

type: csv

csv:
# BEARk

withHeader: false

# BEH LABEL.
withLabel: false

# 1BE csv XHHNDRE. AX/F—INFRNFHEIRR.
delimiter: ","

schema:
# Schema HYE!, FAIA(ENA vertex 1 edgeo
type: vertex

vertex:

# = ID i@,

vid:
# R ID MR CSV XHHFINFES. SV XHFFIBIFSM 0 Fib.
index: 0

# = ID RUBURAEEY, WIE(ER int A string, DBIXR Nebula Graph FREY INT64 1 FIXED_STRING.
type: string

# Tag 1RE.
tags:
# Tag %
- name: student

# Tag AHIEMSIRE,
props:
# BB,

- name: name

# RIEHIERE,
type: string

# BMEXMR CSV XHEHFINFS,

index: 1

- name: age
type: int
index: 2

- name: gender
type: string
index: 3

# ARGIE N IR RINE IR,

- path: ./follow_without_header.csv
failDataPath: ./err/followerr.csv
batchSize: 10
Limit: 10
inOrder: true
type: csv
Csv:

withHeader: false
withLabel: false
schema:
# Schema HY2EE!J edge.
type: edge
edge:
# Edge type %#f.
name: follow

# BEQE ranko
withRanking: true

# fEeam 1D R,
srcVID:
# BiEAEE,
type: string
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# AR ID ¥R CSV XHHFINFES,
index: 0

# BHIR ID 8.

dstVID:
type: string
index: 1

# rank €&,
rank:
# rank {EXR CSV XHHFIMNFES, MRREIRE index, BSMUEHE=INRE rank ME. ZEMNFHERIEESEME,
index: 2
# Edge type WHIEIEIRE.
props:
# BRI

- name: degree

# BIEBIEREE,
type: double

# BUXR SV XHERIINES.
index: 3

Q  Note

* CSV XMHFIRIFE M 0 Fran, RISE—FIRFES X 0, 5 _FIHFSH 1.
o 15 ID VBB T BA clientSettings. postStart. commands FF {14 01 7 5] 22 6] 15 A1) Y48 26 7 — 3,
* WIREERE index FBABEFINF S, CSV SXHFABHESTAI TR -
o TERBAR SR, B—FI08 R 1D, SR E M, BT EERIRC E SN HIIT —— R R,

° TEIEAR S, SE—FIR AU R ID, 55 AU HY AL ID, AN5R withRanking 4 true , 35 =% 4U0 rank {8, JGHEAFINEME, H
T AL B ST A PRI — — X L,

IR November 24, 2021
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16. Nebula Exchange

16. Nebula Exchange

16.1 AiR Nebula Exchange

16.1.1 {22 Nebula Exchange

Nebula Exchange (f&# Exchange) /&2—#k Apache Spark™ WH, HFEDARIREHIFEEH VBRI ET#E] Nebula Graph #, e
EZ RNl FRNIE e i ineaw s € el D aw e

Exchange H Reader. Processor 1 Writer =#{774%, Reader ZECRFRIRIFEHEHE R DataFrame J&, Processor j&/J7 DataFrame & —
17, MHBRLESIIE fields BB R, FRANAIRBOS NI HE, (ERIFEARITEUG, Writer 2 FFRIVEIRE—X M5 AZ] Nebula Graph 1,
THE#HRT Exchange SEEdREALIREIIRL,

Nebula Graph Exchange
Data Source
S . Reader Processor Writer

MySQL H

H Neodj -
+  ApacheHive \\
i ApacheHBase :

:. Apache Parquet .:
*  Apache ORC = Nebula
H JSON : Graph

J

Apache Kafka &
Apache Pulsar .

== L

hRAZR5

Exchange BHXIAIARFAN RS, —HIEERHE, XA GitHub JHEIT %, ®IAUET Nebula Graph VVEE, HES WA,

ERYs
Exchange &MU T :

* FEFPKE Kafka, Pulsar FARVRAEE, MAESCHE, WWEHE, WoNEsdmsl, X MsER. Sy AT ez mikss, MEckE
Hfm P DM R SR R S R LR PRI s ldi, 5 A Nebula Graph i@,

o FEMLRIEIRE (W MySQL) si#E RS (W HDFS) Hstlutt=NEdE, A5 M TRIBENIEDE, Frefi i toE R S s6aE
#8, S A Nebula Graph ¥dE/E,

TR BB R Nebula Graph GBI SST ¢, S A Nebula Graph #¥i#&@/4,

* FHEGH Nebula Graph H{R#FIEIE,

® Enterpriseonly

{4k Exchange S+ M Nebula Graph H S Hi &R,
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https://github.com/vesoft-inc/nebula-exchange
https://github.com/vesoft-inc/nebula-exchange
https://nebula-graph.com.cn/pricing/

16.1.1 fI4/2 Nebula Exchange

s
Exchange EHLI AR
o SENERR | SRPRZR RIS B RRIFVEEE S A Nebula Graph #3E1%, (#TEREdE
o SRS SST @ SCRFRFANRPRIFIVEEREL Y SST S, MTREIESTA.
* 3¢FF SSL M : <F#fE Exchange 5: Nebula Graph Z[HE57 SSL MELinmE, (REEIRZ 4,

o Rl RSRE | FAREN SR R, HBTTRRE, fESEE AR,

O\ Note

HAET(GER Neodj Bl STl si8if%,

o SOUHRE | RIETRBUETE S AIER], RiE4 Graph ARSS, RaEHU TR ARIE,
o FRIEMAR | ZREN S AZA Tag Al Edge type, A Tag f1 Edge type AILUZ RV RIFSAS
* il YIeE © f#H Apache Spark™ HZE ARG HHHHAIRAERIBIIAIFMEREL,

* BT . %A HOCON (Human-Optimized Config Object Notation) i XM, EAMIAX RN, T FEARHRIE,

BRIz
Exchange 2.6.1 SZFERFLL IR ECRIFEIERETE0S Nebula Graph REBIAFLAEE, A58 nGQL EAVEA S A Nebula Graph :

« 7#0i61E HDFS sUASIIS0R -
* Apache Parquet
» Apache ORC
* JSON
* CSV

¢ Apache HBase™

o BARGE
¢ Hive

« MaxCompute
* BIEIEE : Neodj (Client i 2.4.5-M1)
o RRABERAE : MySQL
* FxCEHEEE © ClickHouse
* JRLEEREEA - Apache Kafka®
* RAGATHIHETA : Apache Pulsar 2.4.5
B 7 nGQL IBAIHEX S ARYE, Exchange ESHRERHEIRIRIVEIRA A SST ~¢ff, AJmidid Console A SST ¢ff,

A, VAR Exchange S2#52 Nebula Graph Mg, 58dES %] CSV ~¢ff,

ERmiSEA

Release
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https://github.com/vesoft-inc/nebula-exchange/releases/tag/v2.6.1

16.1.1 {142 Nebula Exchange

55

* KU Nebula Graph #idi5 A T H——Exchange (3 77 08 )

G HH: December 13, 2021
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https://www.bilibili.com/video/BV1Pq4y177D9

16.1.2 fEIRRH

16.1.2 {FEFEFRH

AfidR Exchange 2 .x [19—2&ff FRRHI,

hRAFRE

Nebula Exchange A (HI JAR whiiA%) #l Nebula Graph PAZRIRASS B RATT,

Exchange client i Nebula Graph fiiiAs
2.5-SNAPSHOT nightly

2.6.1 2.6.0, 2.6.1

2.5.1 2.5.0, 2.5.1

2.5.0 2.5.0. 2.5.1

2.1.0 2.0.0, 2.0.1

2.0.1 2.0.0, 2.0.1

2.0.0 2.0.0, 2.0.1

JAR UHMRERICT @ B174FEE M maven GFE T,

WIRIEAEEH Nebula Graph 1.x, 1Ef#f Nebula Exchange 1.x.

{ERIFE
Exchange 2.x LU M RERS

* CentOS 7

* macOS

BRI
JfRIE Exchange 1EH TAE, EMIANLEE EOEZE8UT MR
* Apache Spark : 2.4.x
*Java:1.8
*Scala:2.10.7, 2.11.12 82.12.10
TELU TR, EF2E%% Hadoop Distributed File System (HDFS) :

* iI#% HDFS K
* 45 SST xXff

RJE%#H: November 24, 2021
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https://github.com/vesoft-inc/nebula-java/tree/v1.0/tools

16.2 3kHX Nebula Exchange

16.2 ¥REY Nebula Exchange

AR HHTHRE Nebula Exchange #9 JAR X,

16.2.1 B TH JAR XfF
tHIX K Exchange #J JAR SCHRIAERE ML,

F MR Exchange, FF5ciRH Nebula Graph I iiER,

16.2.2 fRiFEAIEIREY JAR X1

#IXf Exchange {9 JAR U AT OB SRS, T X/ 48041 Exchange J{ A,

® Enterpriseonly

LfR Exchange {XHEFE Nebula Graph (AR EE FRHEHL,

ARt
* 2% Maven,

* T#; pulsar-spark-connector 2.11, f#EF|AH Maven JERYHFt io/streamative/connectors H,

RS R
1. AR H S 5b4 (% nebula-exchange o

git clone -b v2.6 https://github.com/vesoft-inc/nebula-exchange.git

2. GJ#EI H 5% nebula-exchange o

cd nebula-exchange/nebula-exchange

3. #78 Nebula Exchange,

mvn clean package -Dmaven.test.skip=true -Dgpg.skip -Dmaven.javadoc.skip=true

GiERHIE, F PRI UTE S SR AR T H a5,

f—— README-CN.md

f—— README.md

f—— pom.xmL

f— src

| f—— main

| —— test

L—— target
f—— classes
—— classes.timestamp
|—— maven-archiver
[—— nebula-exchange-2.x.y-javadoc.jar
f—— nebula-exchange-2.x.y-sources.jar
f—— nebula-exchange-2.x.y.jar

f—— original-nebula-exchange-2.x.y.jar
—— site

£ target BT, FFAILIRE] exchange-2.x.y. jar SCHF,
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https://repo1.maven.org/maven2/com/vesoft/nebula-exchange/
https://nebula-graph.com.cn/pricing/
https://maven.apache.org/download.cgi
https://oss-cdn.nebula-graph.com.cn/jar-packages/pulsar-spark-connector_2.11.zip

O\ Note

JAR XA XA Nebula Java Client FIRfihRA 2L, Fi A ATLUE Releases T & & RHThRAS

STREARR, FFPRIISERLE S target/classes/application.conf o

THREHMIEY
ARG T BA AR -
* KAEMIE, FIANLER,
* 5tk Maven ZZ2EH LT Libexec/conf/settings.xml SCEFIY mirror 557

<mirror>

<id>alimaven</id>

<mirrorOf>central</mirror0f>

<name>aliyun maven</name>
<url>http://maven.aliyun.com/nexus/content/repositories/central/</url>
</mirror>

16.2.2 %R CHER JAR S

JE%#H: November 25, 2021
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https://github.com/vesoft-inc/nebula-java/releases
https://github.com/vesoft-inc/nebula-exchange/blob/master/nebula-exchange/src/main/resources/application.conf
https://github.com/vesoft-inc/nebula-exchange/blob/master/nebula-exchange/src/main/resources/application.conf

16.3 ZHiH

16.3 287

16.3.1 SABMBELK
SERPLE X HERE, FILUB T T e iR ERIR R S A Nebula Graph #4517,
* HRIFA
<spark_install_path>/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange <nebula-exchange-2.x.y.jar_path> -c <application.conf_path>

* S A reload X
WIRERG ARG —EBURS AR, IFFARBITEIRFEA reload X, AILHASE -r XS A reload S¢ff.

<spark_install_path>/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange <nebula-exchange-2.x.y.jar_path> -c <application.conf_path> -
r "<reload_file_path>"

O\ Note

JAR SCIFRRA S DUSKBRER IS EIHY JAR SCAFAFR i,

Q  Note

WS yarn-cluster #3252 (E55, WESEU TR

SSPARK_HOME/bin/spark-submi t --master yarn-cluster \
--class com.vesoft.nebula.exchange.Exchange \

--files application.conf \

--conf spark.driver.extraClassPath=./ \

--conf spark.executor.extraClassPath=./ \
nebula-exchange-2.6.1.jar \

-c application.conf

TRINH TSR SR,

S REBHE BRIME BEHH
--class 2 x TEEIANIY T,
--master 2 x $8E Spark B+ master #FEM URL, #4152 0 master-urls,

- /- = x fEE L E SR B 2,

config

-h /[ --hive o false IIEANBHEER R Hive 5 AR,

D/ --dry & false INIEANSREOIAS AR E AR RS ER, HARKIS tags M1 edges YT
EIUZ R IER, 1EXSABIRN A RERIZ NS

T / -reload o x FEE R BRI reload XA,

% Spark WS HELELHIES W Spark Configuration,

BJE¥#H: November 25, 2021
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https://spark-reference-doc-cn.readthedocs.io/zh_CN/latest/deploy-guide/running-on-yarn.html
https://spark.apache.org/docs/latest/submitting-applications.html#master-urls
https://spark.apache.org/docs/latest/configuration.html#runtime-environment

16.3.2 ECi&i%BE

RN Nebula Exchange BAMAESECE S application. conf o

16.3.2 FCEBI

BB S I Zfl, AR 8 HHESCU R, BT, FIRIEIEEN CSV Seff, ATLIEHIA csv_application.conf

FLESCAFIN A R A T L2
* Spark fHXACE
* Hive FiCE (Rli%)
* Nebula Graph tHXACE
* fCiE

* HfCE

Spark 1HXE2E

AN HES) Spark 24, HEBROESIVE VT 0,

SR B L79IN
| 18
spark.app.name string
spark.driver.cores int 1
spark.driver.maxResultSize string 16
spark.executor .memory string 16
spark.cores.max int 16

Hive EiE (FJi%)

o oW & R
B o

i)

i)

7|

B

Spark IKFNFEF 4 FF,
WENFRF AR CPU B8, (GEA TR,

A Spark #F (40 collect) W, Ffife 43 XHIFFHMLEERATER
AR (PO ERAL) o RMEDN M, 0 FoRERH.

Spark Wz AR R, ATLUET AL, BT 512M, 1G.

YRR 7 DL KR 7 e AR ST BR B SR e Mesos R 7F 5B
1T, BsfRRE (MIEMNEATHRND RN ARFNEREK CPU #%
o ANRALE, WHEDS Spark M7 EREHEE LY
spark.deploy.defaultCores BY, Mesos LY infinite (Fif Al A

) o

2SR Spark Ml Hive MRE(ENFEISER, FHREMEIER Hive SR, SBNNERNGLALE,

S8 b8 BRIMiE

hive.warehouse string

hive.connectionURL string

hive.connectionDriverName string "com.mysql.jdbc.Driver"
hive.connectionUserName list[string]

hive.connectionPassword list[string]

-548/709 -

prra A i
vl
2 HDFS [y warehouse #%, HIA5S5HE

I, DLhdfs:// T3k

=3 JDBC #E#Y URL, {51401 "jdbc:mysql://
127.0.0.1:3306/hive_spark?
characterEncoding=UTF-8"

P IKEh .

= SR 44,

2 i IRE SIS T
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https://github.com/vesoft-inc/nebula-exchange/blob/master/nebula-exchange/src/main/resources/application.conf
https://github.com/vesoft-inc/nebula-exchange/blob/master/nebula-exchange/src/main/resources/application.conf
https://spark.apache.org/docs/latest/configuration.html#application-properties

16.3.2 FCEBI

Nebula Graph 8% &2i&
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nebula.address.graph

nebula.address.meta

nebula.user

nebula.pswd

nebula.space

nebula.ssl.enable.graph

nebula.ssl.enable.meta

nebula.ssl.sign

nebula.ssl.ca.param.caCrtFilePath

nebula.ssl.ca.param.crtFilePath

nebula.ssl.ca.param.keyFilePath

nebula.ssl.self.param.crtFilePath

nebula.ssl.self.param.keyFilePath

nebula.ssl.self.param.password

nebula.path. local
nebula.path.remote

nebula.path.hdfs.namenode

nebula.connection. timeout

nebula.connection.retry

nebula.execution.retry

list[string]

list[string]

string
string
string

bool

bool

string

string

string

string

string

string

string

string
string

string

int
int

int

BRIME

["127.0.0.1:9669"]

["127.0.0.1:9559"]

false

false

ca

"/path/
caCrtFilePath"

"/path/
crtFilePath"

"/path/
keyFilePath"

"/path/
crtFilePath"

"/path/
keyFi lePath"

"nebula"

" Jtmp"
"/sst"

"hdfs://name_node:
9000"

3000
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16.3.2 [

BEWI

Fiif5 Graph R&HyHibE, @45 IP A, 2
AL ESOES () SRR, A
["ipl:portl","ip2:port2","ip3:port3"] o

P Meta AR5 yHibE, €fE IP AistE, 21
MAEFSSGES () okR. R
["ipl:portl","ip2:port2","ip3:port3"] o

15 Nebula Graph ERURIHF 4.
FA P 44585 L I 250
TG ABARIIIE 22 [ 44 5,

JF)E Exchange 5 Graph fili%5 .2 Al SSL il
BAGH, MEN true WP, T A SSLH%
SHRUEM, A1 Exchange SB/TTEZHIERE
b, ERELT SSLAHRBEN, HHRERA
L2 R AH 7] % P A A I 1 ST A

JFJE Exchange 5 Meta iR%5 2 Y SSL %
B, MMEN true NIFE, T/HHY SSLEXS
AR 4N Exchange s8{TTESHUERE L,
FEVRELUT SSL M X IR, TEIEFAYLE
FRAR I B AR T A AR L P S A

BTN, WIEME D a (CAZA) Hself (H
BH) .

nebula.ssl.sign IVE>N ca B2E%K, FIFHEE CA
UEF 7B o

nebula.ssl.sign IV{EN ca BJ2E%K, FIFHEE CRT
UEF 7RIS .

nebula.ssl.sign MIMEN ca INZERL, T EREA
AT R

nebula.ssl.sign M{EN self IFA5%, HTFHEE
CRT IE-BAIE IR 1E,

nebula.ssl.sign M{EN self IFAE5%K, FHTHEER
AR RS 5o

nebula.ssl.sign M{EHN self AL, FHTHEE®R
S TR B

S SST I FRE B BAM SST XA,
S A SST I FHEILBELLH SST X F %,

FA SST XN FHFELE HDFS Y
namenode,

Thrift ELHGEBEN IR, #6709 ms.
Thrift R EIXREL,

nGQL AT EILKEL,

LI

i
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https://en.wikipedia.org/wiki/Transport_Layer_Security
https://en.wikipedia.org/wiki/Transport_Layer_Security

16.3.2 FCEBI

e Bz BRIME 2 B
w
i
nebula.error.max int 32 S SAS R RRBMAE . S RRREBOLF R
KIERS, 422219 Spark 1R HZhE I,
nebula.error.output string /tmp/errors 5 AR H AR, #% HESEERAT R
nGQL i&f],
nebula.rate. limit int 1024 w5 5 R BCE 4 R Y 45 R R R
nebula.rate. timeout int 1000 & SRR PSS R I R, PR =R,
HftE

MNTARIEIER, RRELGHARE, GRZEHSH, WERORESR, BN EE S B RS G2

BRABH
S bl BRIME Pl B
vl
tags.name string - 2 Nebula Graph H7& ¥ Tag %,
tags. type.source string - P EEBIETE, HIa0 csv o
tags. type.sink string client = HEESFAH K, FIEEDY client FI SST,
tags. fields list[string] = JEMERT RN Sk 5k Bl 4, AIRE FSkakFI4, G EEE X
R, AR CSV X RAEFRL, A [Lco, a1, 2] WERFER
FHH EA, =, DU,
tags.nebula. fields list[string] P Nebula Graph HE X B FR, T %] tags. fields —
— XN, B4 [c1, _c2] XM [name, age] , FERES A NEME
name WI{H, =% N8N age HIME,
tags.vertex.field string =<3 & ID B9%1, BIAT CSV XS A KN, ATRUA _co RREE—
FIFMELE R R 1D,
tags.batch int 256 =3 HERE A Nebula Graph M K s,
tags.partition int 32 Z Spark 73 Fr ¥,
PARQUET/JSON/ORC iS55
2 B BRIME BRI il
tags.path string - 2 HDFS R8RS 25, ARG [ SHERERTE, L
hdfs:// F¥3ko
CsV iRESH
S B BRIME BRI L]
tags.path string - 2 HDFS WS8R IR 5. AN [ SHERERE,
hdfs:// F3ko
tags. separator string , P TR, BONMENFSGES () S
tags.header bool true 2 R E ARk,
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16.3.2 FCEBI

HIVE iFREEH
e B BRIMAE R B BLHH
tags. exec string - P EIEARIEAVIBE AT, 5401 select name,age from

MmoocC.Users o

MAXCOMPUTE F§E2#

S Bymden BRIMEL T L]

tags. table string - 2 MaxCompute 74,

tags.project string - 2 MaxCompute Y51 H %,

tags.odpsUrl string - = MaxCompute AR5 1 odpsUrl, Huhik AT ARIERT B 7= 52
Mg,

tags . tunnelUrl string - = MaxCompute ARZ5HY tunnelUrl, kAT HRIE R B =52
Mg,

tags. accesskeyId string - 2 MaxCompute R%51 accessKeyld,

tags.accessKeySecret string - P MaxCompute iR% 1 accessKeySecret,

tags.partitionSpec string - & MaxCompute #1455 X B,

tags.numPartitions int 1 S MaxCompute Y Spark JE# 7 {E 32 MaxCompute
FECHE IS {5 9 73 DX B

tags.sentence string - = TIHARIERIES), SQL AR AH L7 table 1Y
B,

NEO4J FEEH
SR Bmn BRIME Jraapay | B
tags. exec string - P EWBERIRAIER, AT match (n:label) return
n.neo4j-field-0,
tags.server string "bolt:// b= Neodj A% sttt
127.0.0.1:7687"

tags.user string - P A BRI Neodj %,

tags. password string - 2 IR S IV

tags. database string - = Neodj HERTFIR BRI B 4o

tags.check_point_path string /tmp/test % WERFESAHEERNESR, FATHRSHE, N

RARBE, RIS ERsRE,
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MYSQL FEESH
SR
tags.host
tags.port
tags.database
tags.table
tags.user
tags.password

tags.sentence

CLICKHOUSE ;R4S E 28

BY

tags.url
tags.user
tags.password
tags.numPartition

tags.sentence

HBASE B8

B

tags.host
tags.port
tags.table
tags.columnFami Ly

PULSAR B85

BH

tags.service

tags.admin

tags.options.<topic\|topics\|

topicsPattern>

tags. interval.seconds

By
string
string
string
string
string
string

string

B e
string
string
string
string

string

B
string
string
string

string

Bty

string

string

string

int

BRIME PR
=
=
=
&
=
=
=

ERIME
ERIME
127.0.0.1
2181
BRIME
"pulsar://

Llocalhost:6650"

"http://
Llocalhost:8081"

10

i

#o

i
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D

D

FD

i

LW

MySQL 55 dsdthuik,

MySQL 55 &b
LSy

T BN BAR IR A
WHEUR MySQL fF 4,
iV REPSIVEATS

EIRARIRIIEA), FI40 "select teamid, name from
basketball.team order by teamid;" .

L

ClickHouse iy JDBC URL,
HBHUNBRHY ClickHouse 44
EVREPT A A TN

ClickHouse 73X ¥4,

IR A
L

Hbase R &bk,
Hbase AR5 #iti .o
T BN BB TR R AR,

LB (column family) .

e

Pulsar fiR% &k,

4% pulsar ¥ admin.url,

Pulsar fV3EIT, ATLAM topic. topics Fl

topicsPattern M — M THELE

BEEGH BRI IR, R0 A,

16.3.2 FCEBI

o
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16.3.2 FCEBI

KAFKA [RISESH
e Bl BRIME TR i
tags.service string P Kafka %5 #aitiit,
tags. topic string - P NENSESHI
tags. interval.seconds int 10 prs A RIS DS 1] = IR A N
SST RREEH
SR Bmend ERIME SRR Bl
tags.path string - P TEE T AR SST KA IFE SIS o

NEBULA GRAPH Fi§EE#

® Enterpriseonly

Nebula Graph JFE ST S H Nebula Graph i, {{&Lhk Exchange 37+,

£ By BRIMEL pary Bl
i} Py
tags.path string "hdfs:// = F8E CSV XIFINTENEIE R, BRI ATEE, Exchange &
namenode: Hzh A #I%Ek 1%, 12i6%] HDFS RS % B s N FERINE,
9000/path/ A1 "hdfs://192.168.8.177:9000/vertex/player" o TFiHEIAHI I 345 X
vertex" N "file:///path/vertex" , {4l "file:///home/nebula/vertex/player" . A
% Tag WA EA Tag BEARFRH .
tags.noField bool false = BH{E true I, (LGH VID Wi S HUEMEEE 5 2{EH false NS
VID HIJE PERE,
tags.return.fields list [ 2 TREBRSHMEME, Hlal, ZSH nane fl age B, FIFSEUEE
) ["name","age"] o EBEUNIE tags.noField FY{EA false I AERK,
pralifris

TSR, DR AR, GRSEMSN, WESIFES, FUEN a2 AR R RS S

IUALE A RREIRR A SRIES W BT BN SN, R tags fll edges HIAL,

- 554/709 - 2021 Vesoft Inc.



edges.name
edges. type.source
edges. type.sink

edges.fields

edges.nebula.fields

edges.source.field
edges.target.field
edges.ranking
edges.batch

edges.partition

NEBULA GRAPH JE{§E 8%

L

edges.path

edges.noField

edges.return.fields

By

string
string
string

list[string]

list[string]

string
string
int
int

int

PRI S
L

string

bool

list

BRIME

client

256

32

BRME

"hdfs://
namenode:
9000/path/
edge"

false

16.3.2 FCEBI

RE B Bl
v
= Nebula Graph H7E Xy Edge type $F5.
= FEEBIEIE, FI40 csv o
= FBESF AN, FEEN client Al SST,
ps JE XS R YA 2Rk BB 4, MR kel A%, IHEEEH
AR AN CSV SUHEA RS, A [0, o, ] WFEE
REBANL A A, DUEHE,
= Nebula Graph H&E XV EMEAFR, 7R edges. fields —
—Xf M, BN [c2, _c3] XM [start_year, end_year], Fe/REH =54l
NI IME, SRS Es R IE,
= SARTRAE R F. BIAN _co TR —FIRIEAE BRI REAE AL,
= B RE, BT 1 FRoRE ZFIREE AR B 1 .
S rank {HF], REEN, BRIAFTA rank E5 0,
= Mt RGN Nebula Graph HYf RSB,
= Spark 43 B,
& iR
R
= F67E CSV X MITHIERE P2, IRE ISR AT7TE, Exchange &
HAGEIZK . 17062 HDFS RS2 B A% AR BONE, #l
A1 "hdfs://192.168.8.177:9000/edge/fol low" , TFIBEEIA M B8 M
N "file:///path/edge" , {34 "file:///home/nebula/edge/follow" . HZ
Edge 4T84 Edge Wi R H .,
= LIEN true B, NS HELAA VID, HIYA VID 1 Rank, MiAS
HBEMERAE ; MMED false W F LA VID, HIYA VID, Rank
e PR
= fEEESHEMNE, Hlal, ZLS5H start_year Ml end_year JE1E, TS
BUEIEE Y ["start_year","end_year"] o ZSHENIE edges.noField FI{E N
false FFAE %%

5% #H: December 1, 2021
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16.4 {#iffl Nebula Exchange

16.4 f£F8 Nebula Exchange

16.4.1 B A CSV XHH1E
A — AR EBEA A Exchange FHFIfTE HDFS AR CSV XH#dES A Nebula Graph,

WIE T\ Nebula Graph S AAM CSV X2, 20 Nebula Importer,

BuEs

A32LL basketballplayer i 6,

WREGE
ASORBIHE MacOS F7ERk, LU TEH RAVHRSRLEE L

o FEPERIAS -
* CPU : 1.7 GHz Quad-Core Intel Core i7
* N7%:16 GB

* Spark : 2.4.7 HHUR
* Hadoop : 2.9.2 o fiakE

* Nebula Graph : 2.6.1, {#f] Docker Compose %,

HRSRMF
TR AR Z AT, P RERALITER

* B&72235TE Nebula Graph HBUNI T ERA ¢
* Graph R%H1 Meta ARSHIHT TP HibERIG I,
* #ii5 Nebula Graph GAURIIFH P 2RI,

* BE&4%i% Exchange, 1¥I%ES WS1% Exchange, ARFIFF# A Exchange 2.6.1,

° &% Spark,

* Tf# Nebula Graph Hf|&# Schema R, ©lf Tag #l Edge type (V4R JBIES,
o MISSHEFHiE(E HDFS |, FRE#IA Hadoop IRFBITIEH

* WIRSCAFFHIEEA M H Nebula Graph J2SE#AH, HE(EERHFOHLAARMIARE H % TRiES .
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https://github.com/vesoft-inc/nebula-importer
https://docs-cdn.nebula-graph.com.cn/dataset/dataset.zip

1BMESE

358 1 : 7 NEBULA GRAPH Higlji SCHEMA
534t CSV XHFHEHRE, 42U T IE Nebula Graph 1@l Schema :

1. ff5ik Schema %, Nebula Graph Ay Schema B4 FHRTR,

K Eq ) Ja@

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. ffif} Nebula Console fi/#—/ & Z%[f basketballplayer, }0l&#—/ Schema,

## BIZEZRE

nebula> CREATE SPACE basketballplayer \
(partition_num = 10, \
replica_factor = 1, \
vid_type = FIXED_STRING(30));

## YEFFEZSE basketballplayer
nebula> USE basketballplayer;

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

## BUE Tag team
nebula> CREATE TAG team(name string);

## BIiE Edge type follow
nebula> CREATE EDGE follow(degree int);

## BIE Edge type serve
nebula> CREATE EDGE serve(start_year int, end_year int);

HEZER, EHSWPEITh,
HIg 2 B CSV ¥
IALLTERA

1. 4b# CSV S22 Schema FYZEK,

O\ Note

Exchange X ff b&EA&RLEFHLRLN CSV 3,

2. FRHL CSV A TRikEE 1o

SR 3  (SSEEX

4% Exchange J&, %l target/classes/application.conf X {FIXE CSV £daiEtH X MALE,
HYVELHERAIE 2 MU E 1A

{
# Spark MEXEE
spark: {
app: {
name: Nebula Exchange 2.6.1
}
driver: {
cores: 1
maxResultSize: 16
}
executor: {
memory:1G

}

cores {
max: 16

-557/709 -

AR AR,

TEASRBIH,

16.4.1 FA CSV i

G4 csv_application.conf o 2/ MECEI
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16.4.1 A CSV X

}
}

# Nebula Graph #EXEE
nebula: {
address:{
# 187 Graph BRSFIFAAE Meta BRSSHY IP HEMIZO.
# MRBELHRSERE, MUZBARGES () DR
# #&z0  "ipl:port","ip2:port","ip3:port"
graph:["127.0.0.1:9669"]
meta:["127.0.0.1:9559"]
}

# ISEHE Nebula Graph BAURHIAFRME,
user: root
pswd: nebula

# FEEEZE AT
space: basketballplayer
connection {

timeout: 3000

retry: 3
}
execution {
retry: 3
}
error: {
max: 32
output: /tmp/errors
}
rate: {
Limit: 1024
timeout: 1000
}
}
# B
tags: [
# I&E Tag player HEER.
{
# $8E Nebula Graph FRENXH Tag .
name: player
type: {
# IEERIER, €A SV,
source: csv
# IREMAFSEIBS A Nebula Graph : Client 3§ SST,
sink: client
}
# 1B CSV NHFHRETER.
# WRXMFMEE HDFS L, AWG|ISIERIE, M hdfs://Fk, H0"hdfs://ip:port/xx/xx"s
# IR EFEEAN, BWEISEERE, WU file://Fk, Han"file:///tmp/xx.csv"s
path: "hdfs://192.168.*.*:9000/data/vertex_player.csv"
# BNR CSV XM&ERX, A [_c0, _cl, _c2, ..., _cn] FRHERL, HFETABMEENR.
# IR SV XHERK, WERKMRNTI%.
fields: [_cl, _c2]
# 187 Nebula Graph ARTENXMIEMRTT.
# fields 5 nebula.fields BIRFSHHA——3FR,
nebula.fields: [age, name]
# IBE—HER VID YR,
# vertex WYEXAS LR fields & csv.fields PHFIRRIE—H
# B, Nebula Graph 2.6. 1{NZHFFRFRMELAER VID,
vertex: {
field:_cO
# policy:hash
}
# IEENDEHN. BAMEREGES () .
separator: ","
# IR CSV XHBERXK, EF header REA true,
# BNR CSV XMF&ERX, ¥ header 1&EHA false, BIAMES falseo
header: false
# IEESHAREA Nebula Graph WEARKE.
batch: 256
# $5%E Spark HEHKE.
partition: 32
}
# BB Tag team HXEL.
{
# $8%E Nebula Graph FENXH Tag %,
name: team
type: {
# IEERIER, €A SV
source: csv

# IEEMEANFSEBIES A Nebula Graph : Client 3¢ SST.
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16.4.1 A CSV X

sink: client

}

# JBE CSV XM,

# RXXFEAETE HDFS £, FBIWEISHEREE, B hdfs://FFk, B0 hdfs://ip:port/xx/xx"s
# R HFEEAM, BWE|ISIEREE, W file://FFk, Bl "file:///tmp/xx.csv"e

path: "hdfs://192.168.*.*:9000/data/vertex_team.csv"

# WNR CSV XMRERX, €A [_c0, _cl, _c2, ..., _cn] RRHERL, HFIETARMEENR.
# IR SV XHFERK, WERKMRETI%.
fields: [_cl]

# 187 Nebula Graph FRAEXHIEMHTT.
# fields 5 nebula.fields BYRFHA——IIRL,
nebula.fields: [name]

# FBE—MHER VID YR,
# vertex MYEXAS LR fields FE csv.fields PHFIRRE—H,
# E#i, Nebula Graph 2.6. 1{XZHFFRIBHELARN VID,
vertex: {
field:_c0
# policy:hash
}

# EENNTN. BRAMEREGES (,) .

separator: ","
# IR CSV XHERXK, EF header REA true,

# IR CSV XHE&BERXK, EIF header 1&EH false. BIAMEHR false.
header: false

# IBEEHAREA Nebula Graph HWERAREE,
batch: 256

# 18E Spark HHHE.

partition: 32
}
# MRFEAMELS =, ESERENEBHITHM.
]
# S03EH
edges: [
# &8 Edge type follow HXES.
{
# 187 Nebula Graph FRTENXH Edge type %&#h,
name: follow
type: {
# IEERIER, €A SV,
source: csv
# IREMAFSEIBS A Nebula Graph : Client 3§ SST,
sink: client
}
# 1B CSV NHHREETER.
# WRXMFMEE HOFS L, AWG|ISIERIE, M hdfs://Fk, HlE0"hdfs://ip:port/xx/xx"s
# MBXHEMEEARM, BWNE|SIEERE, WU file://Fk, Hn"file:///tmp/xx.csv"s
path: "hdfs://192.168.*.*:9000/data/edge_follow.csv"
# WNR CSV XM&ERX, A [_c0, _cl, _c2, ..., _cn] FRHERL, HFETABMEENR.
# IR SV XHERK, WERKRNTI%.
fields: [_c2]
# 187 Nebula Graph ARTENXMIEMRTT.
# fields 5 nebula.fields BIRFSHHA——3FR,
nebula.fields: [degree]
# EE—MIHERERRMBNRHR,
# vertex WYEMAS LR fields & csv.fields PHFIRRE—H,
# B, Nebula Graph 2.6. 1{NZHFRFRMELAER VID,
source: {
field: _c0
}
target: {
field: _cl
}
# IBENDER. RMERELES () .
separator: ","
# IBE—NIER rank BYR (FIE) o
#ranking: rank
# IR SV XHERX, EF header RENR true,
# MR CSV XREFRK, BT header REH false. BRINMEA falseo
header: false
# {EEBHREA Nebula Graph BIRANEE.
batch: 256
# 18R Spark SR¥E.
partition: 32
}
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# 188 Edge type serve HX{SE.
{
# 187 Nebula Graph FRENXH Edge type &,
name: serve
type: {
# IEEBIBR, A SV

source: csv

# IEEMEANFREBIES A Nebula Graph : Client 3¢ SST.
sink: client

}

# 18E CSV ISR,

# EFEMETE HDFS L, FIWNGISHERRE, B hdfs://FFk, BN hdfs://ip:port/xx/xx"s
# MRXHTFEEEAR, BAWE|ISIEREE, M file://Fk, Bl "file:///tnp/xx.csv"s

path: "hdfs://192.168.%.%:9000/data/edge_serve.csv"

# WK CSV X&ERK, A [_c0, _cl, _c2, ..., _cn] FRHERL, FFETARMEENR,
# IR CSV XHERL, WEAKRNTI%.
fields: [_c2,_c3]
# 187 Nebula Graph FRTENXHIBMERTT.
# fields 5 nebula.fields WIRFHUA——IIRL,
nebula.fields: [start_year, end_year]
# IBE—IERERRMBRHR.
# vertex MEMAS LR fields &\ csv.fields FHFIRRIE—H
# B, Nebula Graph 2.6. 1{XZHFFATRREHERH VID,
source: {
field: _c0
}
target: {
field: _cl1
}

# EENNTN. BRAMEREGES (,) .

separator: ","

# HEE—NFIER rank BIR (FIE) .
#ranking: _c5

# IR CSV XHBERXK, B header REA true,
# BNR CSV XH&ERX, ¥ header 1&EH false. BIAMEA falseo
header: false

# IBEEHAREA Nebula Graph WBRANEE,
batch: 256

# 15%E Spark DHHE.
partition: 32

1
# MRFEAMEZY, FSEFEBEBH TR,
}

T8 4 : [}) NEBULA GRAPH SAIE

IBATAN T it CSV XS AZ] Nebula Graph H1, X TSR, B2US A HSH

S{SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange <nebula-exchange-2.6.1.jar_path> -c <csv_application.conf_path>

O\ Note

JAR WAHMRIRIRYT K 1 B174%11%80E M maven €% T,

<

S{SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange /root/nebula-exchange/nebula-exchange/target/nebula-exchange-2.6.1.jar
-c /root/nebula-exchange/nebula-exchange/target/classes/csv_application.conf

F PRI LER [EE B A 82R batchSuccess . <tag_name/edge_name> , FHIARIIEE, 4N batchSuccess. follow: 300 o
S5 (AhE) ISR
FFRILIE Nebula Graph %/ (/41 Nebula Graph Studio) FRHUTERIER), FIASIERECS A, B0

GO FROM "player100" OVER follow;

F PRI DUEF - Show STATS AT LA,
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$16: (W14) 7 NEBULA GRAPH RERZS|

SAEEE, FPAILE Nebula Graph HEHAEIFEERT, HEHHS LR 14,

IRJEHEH: November 25, 2021
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16.4.2 S A JSON X{HH#E

A=A EIBHAN A ] Exchange FHF#%(E HDFS siAHI JSON XH4ES: A Nebula Graph.,

BiEgE
A52E basketballplayer #Hm&E M6, H~EBERAIT -

* player

id":"player100","age":42,"name":"Tim Duncan"}
" ","age":36,"name":"Tony Parker"}
" ","age":33,"name":"LaMarcus Aldridge"}
":"player103","age":32,"name":"Rudy Gay"}

{"id":"team200", "name":"Warriors"}
{"id":"team201","name":"Nuggets"}

« follow

{"src":"player100","dst":"player101","degree":95}
{"src":"player101","dst":"player102","degree":90}

* serve

{"src":"player100","dst":"team204","start_year":"1997","end_year":"2016"}
{"src":"player101","dst":"team204","start_year":"1999","end_year":"2018"}

FECE
ASGREIE MacOS Toes, LUTZAMHARFMERLEES

o TR -
* CPU : 1.7 GHz Quad-Core Intel Core i7
* Nf% : 16 GB

* Spark : 2.3.0, BAHUiR
* Hadoop : 2.9.2, thofiz(EE

* Nebula Graph : 2.6.1, f#f Docker Compose #i%#,
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ARSI
THaT ARG 280, P RERALITER

° B&%EGRE Nebula Graph HREHITER :
* Graph R&5H1 Meta ARSI TP Hih-AI5GR
* {15 Nebula Graph EAPRM A ZAIER,

* B&4%Ri¥ Exchange. &S U4 1% Exchange, ARHIF#AH Exchange 2.6.1.

* 4% Spark,

* Tf# Nebula Graph #fiJ## Schema (58, ©lff Tag fl Edge type AR, JEIES,
o WIS fFAEhEE HDFS &, FFEHAIA Hadoop ARSSSITIER,

* WERSAFFHiEEAMH Nebula Graph /2SEEAUY, FEAERIHFEYIE AR B3 FEs .

BT E
% 1 : 7 NEBULA GRAPH 8l SCHEMA
SINTERRITEEE, %LU TP BAE Nebula Graph H@## Schema :

1. #f5I\ Schema %35, Nebula Graph Ay Schema ZE41 F R,

HHE Eqri @tk

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. ffif] Nebula Console fil#—/ E2%[f basketballplayer, Jf0l#—/ Schema, iR,

## BIZEZEE

nebula> CREATE SPACE basketballplayer \
(partition_num = 10, \
replica_factor = 1, \
vid_type = FIXED_STRING(30));

## EFFEZS(E) basketballplayer
nebula> USE basketballplayer;

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

## BliE Tag team
nebula> CREATE TAG team(name string);

## BIE Edge type follow
nebula> CREATE EDGE follow(degree int);

## BJE Edge type serve
nebula> CREATE EDGE serve(start_year int, end_year int);

HEER, HSWPHETTS,
ST 2 : fE ISON i
AL M EA

1. 4b2E JSON LA Schema YK,
2. ZFHL JSON XAFT##RE 1%,
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16.4.2 S A JSON SCHHUE

LI 3. (EeETE

Y@PE Exchange J5, £l target/classes/application.conf {15 JSON BUEIFAH XIVELE, EARGIF, HHIISIHESA json_application.conf o & PMALE
TR EL A 2 UL E i,

{
# Spark HEXFEE
spark: {
app: {
name: Nebula Exchange 2.6.1
}
driver: {
cores: 1
maxResultSize: 16
}
executor: {
memory: 16

}

cores {
max: 16
}
}

# Nebula Graph #EXEE
nebula: {
address:{
# 187 Graph BRSFIFAAE Meta BRSSHY IP uEAIIRO.
# MRBELERSEER, MUZBBREGES () DR
# #&z0 : "ipl:port","ip2:port","ip3:port"
graph:["127.0.0.1:9669"]
meta:["127.0.0.1:9559"]
}

# IEEHE Nebula Graph BAURHIAFRME,
user: root
pswd: nebula

# EEEZE AT
space: basketballplayer
connection {
timeout: 3000
retry: 3
}
execution {
retry: 3
}
error: {
max: 32
output: /tmp/errors
}
rate: {
Limit: 1024
timeout: 1000
}
}

# RIB
tags: [
# I&E Tag player HXER.
{
# $8E Nebula Graph FRENXH Tag %
name: player
type: {
# IEERIER, EA JSON.

source: json

# FEEMAIFAEIBS A Nebula Graph :Client 3 SST.
sink: client

}

# 35 JSON STHFMIRETR.

# WNRFTEMETE HDFS b, FIWNGISHERERE, B hdfs://FFk, BN hdfs://ip:port/xx/xx"s
# WRXUEFEEAN, BWGISEERE, WU file://Fk, M0 file:///tmp/xx.json"s
path: "hdfs://192.168.*.*:9000/data/vertex_player.json"

# 7£ fields BHEE JSON XM key &FF, HIFAH value RIFH Nebula Graph PiEERIEHIBIER.
# MRBEEESME, BAEGES (,) BH.
fields: [age,name]

# 187 Nebula Graph FRTENXMIEMERT.
# fields 5 nebula.fields BIIRFHHA——IIRL,
nebula.fields: [age, name]

# IBE—HER VID B9R.
# vertex WYEMASE JSON XHRHFERRIF—H,
# E#i, Nebula Graph 2.6.1{XZHFFRIBHEHARMN VID,
vertex: {
field:id
}

# IEEBHAREA Nebula Graph WRASRIE.
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16.4.2 S A JSON SCHHUE

batch: 256

# 18E Spark HHHE.

partition: 32
}
# &8 Tag team MAXER.
{
# $8E Nebula Graph FRENXH Tag .
name: team
type: {
# IERERIER, A JSON,
source: json
# IREMAFSEIBS A Nebula Graph : Client 3§ SST,
sink: client
}

# 18R JSON XHAVERTR,

# WRHTFMETE HDFS b, FNNGEISHERIEE, B hdfs://FFk, BN hdfs://ip:port/xx/xx"s
# R MEEAK, BWE|ISIERERE, WU file://FFk, Bl "file:///tmp/xx.json"
path: "hdfs://192.168.*.*:9000/data/vertex_team.json"

# 7£ fields BIEE JSON X key &#, EWMMH value =fFA Nebula Graph FIEEEMHIEIER.
# MRFBREEZNME, BREES (,) B
fields: [name]

# 187 Nebula Graph ARTENXMIEMRTT.
# fields 5 nebula.fields BIRFSHHA——3FR,
nebula.fields: [name]

# HEBE—NFIEAR VID BIR,
# vertex BEMFS JSON XHFRHFERRF—H.
# E#i, Nebula Graph 2.6. X2 FFRIBEHAERHN VID,
vertex: {
field:id
}

# IEEEHXREA Nebula Graph WERA=REE,
batch: 256

# ¥5%E Spark HEHKE.
partition: 32
}

# MRFEAMNEZ =, BESEFENEBH#ITHM.
]
# 203Bh
edges: [
# &M@ Edge type follow HX{ER.
{
# 187 Nebula Graph FRTENXM Edge type %&#h,
name: follow
type: {
# IBEBURIR, £ JSON,
source: json

# IEEMEANFSEBIES A Nebula Graph : Client 3¢ SST.
sink: client

}

# 8 JSON XFAVBETR,

# WNEFEMETE HDFS L, FIWNGISHERRE, B hdfs://FFk, BN hdfs://ip:port/xx/xx"s
# MRXHFEEAR, BAWEISIER8RE, MU file://Fk, Bl "file:///tmp/xx.json"
path: "hdfs://192.168.*.7:9000/data/edge_follow.json"

# 7£ fields BIEE JSON X key &#, HIMMA value &fEA Nebula Graph FIEERBMERIEIER.
# MRFBEEZNME, BRES (,) B
fields: [degree]

# 187 Nebula Graph FRTENXHIEMERTT.
# fields 5 nebula.fields BIRFHA——IIRL,
nebula.fields: [degree]

# IBE—MIERERSMBRHR,
# vertex WEMTE JSON XHHRHNFRRF—HK.
# B#l, Nebula Graph 2.6. 1Y ATRFBHAERH VID,
source: {
field: src
}
target: {
field: dst
}

# BE—NFIEA rank IR (FIEE) o

#ranking: rank

# IBEEHAREA Nebula Graph HBRANEE,
batch: 256

# 1B Spark SRHE.
partition: 32
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# 1§ Edge type serve HXER.
{
# 187 Nebula Graph FRENH Edge type &,
name: serve
type: {
# IEREHIER, A JSON,

source: json

# BRI SEKIBESA Nebula Graph : Client 3 SST,
sink: client

}

# 18R JSON XIFEVEETR,

# WRXHTFMETE HDFS £, FAXEISHERRE, B hdfs://FFk, BN "hdfs://ip:port/xx/xx"s
# MR EEAR, PG| SIERRE, MU file://Fk, Bl "file:///tmp/xx.json"
path: "hdfs://192.168.*.*:9000/data/edge_serve.json"

# 1 fields BIEE JSON XfFH key &5, HMMWH value RFA Nebula Graph IEEEMEMEIER.
# MRFBEESNME, BEES (,) B
fields: [start_year,end_year]

# 187 Nebula Graph FRENXHIEMERTT.
# fields 5 nebula.fields MIRFHUA——IIRL,
nebula.fields: [start_year, end_year]

# FBE—MIHEREHRRMB N RER.
# vertex WEMMASE JSON XHRHFERER—H
# B, Nebula Graph 2.6.1{XIFFRTREHAERM VID,
source: {
field: src
}
target: {
field: dst
}

# HEE—NFIER rank BIR (FIEE) .
#ranking: _c5

# IEEEHXREA Nebula Graph WBRANEE,
batch: 256

# 15%E Spark DHHE.
partition: 32

1
# MRFEAMEZY, FSEFEBEBH TR,
}

18 4 : @) NEBULA GRAPH S AR

SBATUT T @4 RF JSON X F¥diE $ AE Nebula Graph /1, % TSIHM, ESIS AGHESE,
${SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange <nebula-exchange-2.6.1.jar_path> -c <json_application.conf_path>

O\ Note

JAR WHMRIRIRYT K 1 B174%11%80E M maven ©/F T,

i

S{SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange /root/nebula-echange/nebula-exchange/target/nebula-exchange-2.6.1.jar -
¢ /root/nebula-exchange/nebula-exchange/target/classes/json_application.conf

FH P ET DUEIR A3 B AR batchSuccess. <tag_name/edge_name> , FEINAINAVEER ., BII4I batchSuccess. fol low: 300 o
S5 (FAli%) RIEHE
FFTRILE Nebula Graph %/ (/41 Nebula Graph Studio) FRHUTERIER), FIASIERECS A, B0
GO FROM "player100" OVER follow;
R PR LUEF @743 SHow STATS. 2B S0 H8R,
$6: (W4) 7 NEBULA GRAPH EEH3|

SARYERE, HFRILE Nebula Graph ArEETEIEFERERS], HEFESHNRL N,
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G November 24, 2021
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16.4.3 § A ORC XfH#iE
ARSI — AR BBREA A Exchange FHFifTE HDFS s8I ORC SXH#EUES A Nebula Graph,

WIEE R\ Nebula Graph S AAM ORC X, 150l Nebula Importer,

BuEsE

A3 basketballplayer ZEEEAH,

HREGE

ASORBIHE MacOS F7Eak, LU EH RAVIRSERLEEE |

o FHPERIAS -
* CPU : 1.7 GHz Quad-Core Intel Core i7
* N1%: 16 GB

* Spark : 2.4.7 HAUAR
* Hadoop : 2.9.2 o fiasE

* Nebula Graph : 2.6.1, {#ifl Docker Compose %,

ARSI
THRS AR 2, P RERAITER

 B&LAERE Nebula Graph HREHITER :
* Graph IR Meta IRSHIHY TP HilERISG .,
* 5 Nebula Graph SR 4 f1550,

* BE&4%i% Exchange, 1¥IEES W4 1% Exchange, ARHIFF# A Exchange 2.6.1,

° B&%4 Spark,

* Tf# Nebula Graph H'f&# Schema E&, €Ut Tag fl Edge type (VR B,
* WISSHEER(E HDFS |, FRE#IA Hadoop IRFBITIEH,

* WIRSCAFFIEEA M H Nebula Graph J28E#A0, HEEERHFOYLAARMAR H % TRIES .
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https://github.com/vesoft-inc/nebula-importer
https://docs-cdn.nebula-graph.com.cn/dataset/dataset.zip

1BMESE

358 1 : 7 NEBULA GRAPH Higlji SCHEMA
534t ORC SRR, %LU T R1E Nebula Graph #8E Schema :

1. ff5ik Schema %, Nebula Graph Ay Schema B4 FHRTR,

K Eq ) Ja@

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. {#if] Nebula Console li#—/ &22/d] basketballplayer, }0l%#—/ Schema, 41 TR,

## BIZEZRE

nebula> CREATE SPACE basketballplayer \
(partition_num = 10, \
replica_factor = 1, \
vid_type = FIXED_STRING(30));

## YEFFEZSE basketballplayer
nebula> USE basketballplayer;

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

## BUE Tag team
nebula> CREATE TAG team(name string);

## BIiE Edge type follow
nebula> CREATE EDGE follow(degree int);

## BIE Edge type serve
nebula> CREATE EDGE serve(start_year int, end_year int);

HZEE, HEWPSEITR,
$I8 2 : 43 ORC XfF

AL TSR

1. 43 ORC SCfFLA#i/E Schema MY%EK,
2. FKHL ORC U7 A%.

L3 | (SSEEX

16.4.3 FA ORC i

Ymi% Exchange J&, £l target/classes/application.conf {151 ORC #AEIFAH X MVELE, TEAREIN, S HISCHF4 orc_application.conf o £/ MACE

WA A S WAL E

{
# Spark HEXEE
spark: {
app: {
name: Nebula Exchange 2.6.1
}
driver: {
cores: 1
maxResultSize: 16
}
executor: {
memory:1G

}

cores {
max: 16
}
}

# Nebula Graph 1EX*ECE
nebula: {
address:{
# 187 Graph BRSHIFFE Meta BRSSHY IP ubFIHO.
# MRBZHRSER, MWILZBBRGES () DR
# #&z0 : "ipl:port","ip2:port","ip3:port"
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graph:["127.0.0.1:9669"]
meta:["127.0.0.1:9559"]
}

# 5EH#E Nebula Graph EAURAIEARHEE,
user: root
pswd: nebula

# EEEZEE AT
space: basketballplayer
connection {
timeout: 3000
retry: 3
}
execution {
retry: 3
}
error: {
max: 32
output: /tmp/errors
}
rate: {
Limit: 1024
timeout: 1000
}
}

# RIB
tags: [

# 188 Tag player H*fEE.
{
# 187 Nebula Graph FRENXH Tag &,
name: player
type: {
# IEEBIBR, £/ ORCo

source: orc

# IEEMEAFSEBIES A Nebula Graph : Client 3¢ SST.
sink: client

}

# 18E ORC XIFHIEETR.

# NEFEMETE HDFS b, FIWNGISHERERE, B hdfs://FFk, BN hdfs://ip:port/xx/xx"s
# MRHTFEEAR, BAWE|ISIERBE, MU file://Fk, Bl "file:///tnp/xx.orc"s

path: "hdfs://192.168.*.*:9000/data/vertex_player.orc"

# £ fields BIEE ORC XM key BFR, HIMAY value RFA Nebula Graph HIEERMEHIKIER.
# MRFBEEZNME, BRES (,) B
fields: [age,name]

# $8% Nebula Graph ENXHIEBMERTT.
# fields 5 nebula.fields BIRFHA——IIRL,
nebula.fields: [age, name]

# IBE—HER VID B9R.
# vertex HIEMMSE ORC XHFHFERIRIF—E,
# B#l, Nebula Graph 2.6. 1Y ATRFBEAERH VID,
vertex: {
field:id
}

# 1EEBEHREA Nebula Graph HIRASRIER.
batch: 256

# 187 Spark DH#E.
partition: 32

=

&8 Tag team HXES

# 187 Nebula Graph FRENXH Tag &,
name: team
type: {

# IEEBIBR, A ORCo

source: orc

# IEEMAFSEKIESA Nebula Graph : Client 3 SST
sink: client

}

# 18R ORC XHFHIRRTE.

# WRXHTFMEIE HDFS b, FAXEISHERRE, B hdfs://FFk, BN "hdfs://ip:port/xx/xx"s
# R EEAR, PG| SIERRE, W file://Fk, Bl "file:///tnp/xx.orc"s

path: "hdfs://192.168.*.*:9000/data/vertex_team.orc"

# 1f fields BIEE ORC X key ®#5, HIWA value 1EH Nebula Graph FIEERMNBIER.
# MRFBEESNME, BEES (,) B

fields: [name]

# 187 Nebula Graph ARENXHIEMERTT.

# fields 5 nebula.fields BURFHA——IIRL,

nebula.fields: [name]

# HEE—TFIER VID BIR.
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16.4.3 § A ORC ff-¥uE

# vertex BIEMASE ORC SHFPEIFERRF—H,
# E#i, Nebula Graph 2.6.1{XZHFFRIBHEHARMN VID,
vertex: {
field:id
}

# IEEEHAREA Nebula Graph WERA=REE.
batch: 256

# ¥5%E Spark HEHKE.

partition: 32
}
# MRFEAMNEZ =, ESERENEBH#THM.
]
# 2032h
edges: [
# &M@ Edge type follow HX{ER.
{
# 187 Nebula Graph FRENXH Edge type &,
name: follow
type: {
# IEEBIBR, £/ ORCo
source: orc
# IEEMEANFSEBIES A Nebula Graph : Client 3¢ SST.
sink: client
}
# 18E ORC XFHIEEFR.
# WNRHAFHETE HDFS b, AWEISIERER, MU hdfs://Fk, a0 hdfs://ip:port/xx/xx"e
# WMRXHEMHEEARM, BWGISIERERE, WU file://Fk, a0 "file:///tmp/xx.orc"s
path: "hdfs://192.168.*.%:9000/data/edge_follow.orc"
# £ fields BIEE ORC XM key BFR, HIMHY value RFA Nebula Graph HIEERMEHIKIER.
# MRFBEEZNME, ARES (,) B
fields: [degree]
# 187 Nebula Graph FRTENXHIEMERTT.
# fields 5 nebula.fields BURFHA——IIRL,
nebula.fields: [degree]
# IBE—IERERSMBNRHR,
# vertex MYEMAS ORC MXHHHFERERF—H.
# B#i, Nebula Graph 2.6. 1{XZHFFATRREHERE VID,
source: {
field: src
}
target: {
field: dst
}
# IBE—NFER rank BYR (FIE) o
#ranking: rank
# IEEEHREA Nebula Graph HIEKIDEKE.
batch: 256
# 1B Spark SHHE.
partition: 32
}
# &8 Edge type serve HX{ES.
{

# 187 Nebula Graph FRTENXH Edge type %&#f,
name: serve
type: {

# IEEKIER, A ORC

source: orc

# IREMAFSEIBS A Nebula Graph : Client 3§ SST,
sink: client

}

# 18R ORC XHHHIRRTR.

# MRHTFMETE HDFS b, FNNGEISHERRE, B hdfs://FFk, BN hdfs://ip:port/xx/xx"s
# IR EFHEEAN, BWEISEERE, WU file://Fk, Han"file:///tmp/xx.orc"s

path: "hdfs://192.168.*.*:9000/data/edge_serve.orc"

# 7£ fields B4E%E ORC XM key &#R, HXRH value RFA Nebula Graph HIEERBMMEIER.
# MRFBREEZNME, BRES (,) B
fields: [start_year,end_year]

# 187 Nebula Graph ARTENXMEMRT.
# fields 5 nebula.fields BIRFSHHA——3FR,
nebula.fields: [start_year, end_year]

# IEE—MIHERERRMBNRHR,
# vertex WYEMAS ORC MXHPHFRRRF—H.
# E#i, Nebula Graph 2.6. X2 FFRIBEHAERMN VID,
source: {
field: src
}
target: {
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field: dst
}

# IEE—NFUER rank BUR (FD3%) .
#ranking: _c5

# IEEEHXREA Nebula Graph WBRANEE,
batch: 256

# 15%E Spark DHHE.
partition: 32

]
# MRFEAMEZY, FSEFEHEBH TR,
}

%18 4 : A NEBULA GRAPH SABIE
SEFTA F 434 ORC XHHUES AS] Nebula Graph i, % FERETHE, WELSAGHEH.

S{SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange <nebula-exchange-2.6.1.jar_path> -c <orc_application.conf_path>

O\ Note

JAR WHMRRIRYT K 1 B174%11%80E M maven €% T,

A

S{SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange /root/nebula-exchange/nebula-exchange/target/nebula-exchange-2.6.1.jar
-c /root/nebula-exchange/nebula-exchange/target/classes/orc_application.conf

F P R] LUER NS B H82R batchSuccess . <tag_name/edge_name> , FRIARIINEE, AN batchSuccess. follow: 300 o
$B5 . (AhE) IESIE

M FTRILIE Nebula Graph %/ (41 Nebula Graph Studio) FRHUTERIER), FIASIERECS A, B0

GO FROM "player100" OVER follow;
PRI DAE &4 sHow STATS ZEESTLHEUE,
%26 . (4F) 7£ NEBULA GRAPH HEEH3|

SABIES, FIFRILIE Nebula Graph HEFAIEHFEERG. THHHESNET N,

FJE%#H: November 25, 2021
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16.4.4 §A Parquet CfFEdE

16.4.4 S A Parquet XIEEEE
A A=A EIBHAN A ] Exchange FHF#%(E HDFS siAHIfY Parquet X£4dES A Nebula Graph,

W ZEH Nebula Graph § AZM Parquet S, %% Nebula Importer,

BuEsE

A3 basketballplayer ZEEEAH,

HREGE

ASORBIHE MacOS F7Eak, LU EH RAVIRSERLEEE |

o FHPERIAS -
* CPU : 1.7 GHz Quad-Core Intel Core i7
* N1%: 16 GB

* Spark : 2.4.7 HAUAR
* Hadoop : 2.9.2 o fiasE

* Nebula Graph : 2.6.1, {#ifl Docker Compose %,

ARSI
THRS AR 2, P RERAITER

 B&LAERE Nebula Graph HREHITER :
* Graph IR Meta IRSHIHY TP HilERISG .,
* 5 Nebula Graph SR 4 f1550,

* BE&4%i% Exchange, 1¥IEES W4 1% Exchange, ARHIFF# A Exchange 2.6.1,

° B&%4 Spark,

* Tf# Nebula Graph H'f&# Schema E&, €Ut Tag fl Edge type (VR B,
* WISSHEER(E HDFS |, FRE#IA Hadoop IRFBITIEH,

* WIRSCAFFIEEA M H Nebula Graph J28E#A0, HEEERHFOYLAARMAR H % TRIES .
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https://github.com/vesoft-inc/nebula-importer
https://docs-cdn.nebula-graph.com.cn/dataset/dataset.zip

1BMESE

358 1 : 7 NEBULA GRAPH Higlji SCHEMA

St Parquet SCHFHIVEARE, 4L THE(E Nebula Graph Hfll%# Schema :

1. ff5ik Schema %, Nebula Graph Ay Schema B4 FHRTR,

HH Eq
Tag player
Tag team
Edge Type follow
Edge Type serve

Ja@

name string, age int
name string

degree int

start_year int, end_year int

2. {#if] Nebula Console li#—/ &22/d] basketballplayer, }0l%#—/ Schema, 41 TR,

## BIZEZRE

nebula> CREATE SPACE basketballplayer \
(partition_num = 10, \
replica_factor = 1, \
vid_type = FIXED_STRING(30));

## YEFFEZSE basketballplayer
nebula> USE basketballplayer;

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

## BUE Tag team
nebula> CREATE TAG team(name string);

## BIiE Edge type follow
nebula> CREATE EDGE follow(degree int);

## BIE Edge type serve
nebula> CREATE EDGE serve(start_year int, end_year int);

HZEE, HEWPSEITR,
S8 2 | SIE PARQUET Xf¥

AL TSR

1. 7 Parquet XfFRLE Schema FIZEKR,
2. KUY Parquet SXAFEERE

L3 | (SSEEX

16.4.4 §A Parquet SZHH¥E

4% Exchange J&, il target/classes/application.conf & Parquet ZdEIEMH X WALE, TEAREIF, EHISCHF parquet _application.conf o 7%

ANEC BT AT B S WU 5

{
# Spark HEXEE
spark: {
app: {
name: Nebula Exchange 2.6.1
}
driver: {
cores: 1
maxResultSize: 16
}
executor: {
memory:1G

}

cores {
max: 16
}
}

# Nebula Graph 1EX*ECE
nebula: {
address:{
# 187 Graph BRSHIFFE Meta BRSSHY IP ubFIHO.
# MRBZHRSER, MWILZBBRGES () DR
# #&z0 : "ipl:port","ip2:port","ip3:port"
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}

#

graph:["127.0.0.1:9669"]
meta:["127.0.0.1:9559"]

$EEHE Nebula Graph EARAYEF AMED,

user: root
pswd: nebula

#

fEREEZE AT,

space: basketballplayer
connection {

}

timeout: 3000
retry: 3

execution {

}

retry: 3

error: {

}

max: 32
output: /tmp/errors

rate: {

}
}

Limit: 1024
timeout: 1000

# RIB
tags: [

#
{

=

iRTE Tag player HXEL.

# 187 Nebula Graph FRENXH Tag &,
name: player
type: {

# 1BELIER, £/ Parquet.

source: parquet

# IEEMEAFSEBIES A Nebula Graph : Client 3¢ SST.
sink: client

}

# ¥5E Parquet XHFRYERTR.

# NEFEMETE HDFS b, FIWNGISHERERE, B hdfs://FFk, BN hdfs://ip:port/xx/xx"s
# MRFEEAR, BAWE|ISIER%E, M file://Fk, B0 "file:///tnp/xx.csv"s

path: "hdfs://192.168.11.139000/data/vertex_player.parquet"

# 1€ fields BIEE Parquet S key &7, HIIMH value RIER Nebula Graph FIEERMIIBIER.
# MRFBEEZNME, BRES (,) B
fields: [age,name]

# $8% Nebula Graph ENXHIEBMERTT.
# fields 5 nebula.fields BIRFHA——IIRL,
nebula.fields: [age, name]

# IBE—HER VID B9R.
# vertex WEMME Parquet XHPHFRRIF—H.
# B#l, Nebula Graph 2.6. 1Y ATRFBEAERH VID,
vertex: {
field:id
}

# 1EEBEHREA Nebula Graph HIRASRIER.
batch: 256

# 187 Spark DH#E.
partition: 32

&8 Tag team HXES

# 187 Nebula Graph FRENXH Tag &,
name: team
type: {

# IBEBIRR, A Parquet,

source: parquet

# IEEMAFSEKIESA Nebula Graph : Client 3 SST
sink: client

}

# 187 Parquet SI{FRIERTR.

# WRXHTFMEIE HDFS b, FAXEISHERRE, B hdfs://FFk, BN "hdfs://ip:port/xx/xx"s
# R EEAK, WG| SIERRE, L file://Fk, Bl file:///tnp/xx.csv"o

path: "hdfs://192.168.11.13:9000/data/vertex_team.parquet"

# 1f fields BIEE Parquet SUFH key &7, HIWH value R1EH Nebula Graph FIEERMNIBIER.
# MRFBEESNME, BEES (,) B

fields: [name]

# 187 Nebula Graph ARENXHIEMERTT.

# fields 5 nebula.fields BURFHA——IIRL,

nebula.fields: [name]

# HEE—TFIER VID BIR.
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# vertex BIEMME Parquet XFPHFERFER—.
# E#i, Nebula Graph 2.6.1{XZHFFRIBHEHARMN VID,
vertex: {
field:id
}

# IEEEHAREA Nebula Graph WERA=REE.
batch: 256

# ¥5%E Spark HEHKE.

partition: 32
}
# MRFEAMNEZ =, ESERENEBH#THM.
]
# 2032h
edges: [
# &M@ Edge type follow HX{ER.
{
# 187 Nebula Graph FRENXH Edge type &,
name: follow
type: {
# IEERIRR, A Parqueto
source: parquet
# IEEMEANFSEBIES A Nebula Graph : Client 3¢ SST.
sink: client
}
# ¥5E Parquet XHFRYERTR.
# WNRHAFHETE HDFS b, AWEISIERER, MU hdfs://Fk, a0 hdfs://ip:port/xx/xx"e
# WMBXHEMEEARM, BWGISIERERRE, WU file://FFk, N "file:///tmp/xx.csv"s
path: "hdfs://192.168.11.13:9000/data/edge_follow.parquet"
# 1€ fields BIEE Parquet S key &7, HIIMH value RIER Nebula Graph FIEERMBIER.
# MRFBEEZNME, ARES (,) B
fields: [degree]
# 187 Nebula Graph FRTENXHIEMERTT.
# fields 5 nebula.fields BURFHA——IIRL,
nebula.fields: [degree]
# IBE—IERERSMBNRHR,
# vertex WEMAE Parquet XHPHMFERRF—H.
# B#i, Nebula Graph 2.6. 1{XZHFFATRREHERE VID,
source: {
field: src
}
target: {
field: dst
}
# IBE—NFER rank BYR (FIE) o
#ranking: rank
# IEEEHREA Nebula Graph HIEKIDEKE.
batch: 256
# 1B Spark SHHE.
partition: 32
}
# &8 Edge type serve HX{ES.
{

# 187 Nebula Graph FRTENXH Edge type %&#f,
name: serve
type: {

# 1BEHIER, £/ Parquet.

source: parquet

# IREMAFSEIBS A Nebula Graph : Client 3§ SST,
sink: client

}

# 18 Parquet XHFHIERE.

# MRHTFMETE HDFS b, FNNGEISHERRE, B hdfs://FFk, BN hdfs://ip:port/xx/xx"s
# WRXHTFEEAR, BAWEISIEREE, WU file://Fk, Bl "file:///tnp/xx.csv"o

path: "hdfs://192.168.11.13:9000/data/edge_serve.parquet"”

# 7E fields BHEE Parquet XX key &, HIIRAY value RIFA Nebula Graph HisERIENKIER.
# MRFBREEZNME, BRES (,) B
fields: [start_year,end_year]

# 187 Nebula Graph ARTENXMEMRT.
# fields 5 nebula.fields BIRFSHHA——3FR,
nebula.fields: [start_year, end_year]

# IEE—MIHERERRMBNRHR,
# vertex BIEMMS Parquet XFPHFERFR—.
# E#i, Nebula Graph 2.6. X2 FFRIBEHAERMN VID,
source: {
field: src
}
target: {
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16.4.4 §A Parquet SZHH¥E

field: dst
}

# IEE—NFUER rank BUR (FD3%) .
#ranking: _c5

# IEEEHXREA Nebula Graph WBRANEE,
batch: 256

# 15%E Spark DHHE.
partition: 32

]
# MRFEAMEZY, FSEFEHEBH TR,
}

18 4 : [@) NEBULA GRAPH S AR
SEATUI T A4rF Parquet SCH4UES AZ] Nebula Graph f1, % FBEIH, MG Am55,

${SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange <nebula-exchange-2.6.1.jar_path> -c <parquet_application.conf_path>

O\ Note

JAR WHMRRIRYT K 1 B174%11%80E M maven €% T,

A

S{SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange /root/nebula-exchange/nebula-exchange/target/nebula-exchange-2.6.1.jar
-c /root/nebula-exchange/nebula-exchange/target/classes/parquet_application.conf

F P R] LUER NS B H82R batchSuccess . <tag_name/edge_name> , FRIARIINEE, AN batchSuccess. follow: 300 o
$B5 . (AhE) IESIE

M FTRILIE Nebula Graph %/ (41 Nebula Graph Studio) FRHUTERIER), FIASIERECS A, B0

GO FROM "player100" OVER follow;
PRI DAE &4 sHow STATS ZEESTLHEUE,
%26 . (4F) 7£ NEBULA GRAPH HEEH3|

SABIES, FIFRILIE Nebula Graph HEFAIEHFEERG. THHHESNET N,

FJE%#H: November 25, 2021
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16.4.5 & A HBase #iE

ASC— BB Exchange FH#if7E HBase FHYE#ES A Nebula Graph,

BuEs

A basketballplayer $dEEE R,

16.4.5 FA HBase ¥

FEARGIT, ZEYRECLZ A HBase HY, Llplayer. team. follow il serve PUNFRTENE 1 AT MRANMEE, LU BRI LR,

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 :start_year, timestamp=1618881890117, value=1997

player100 column=cf:teamid, timestamp=1618881875739, value=team204
MRECE

ASORBIFE MacOS ek, LUT R & HAEILEE L @

o FPERIAS -
¢ CPU : 1.7 GHz Quad-Core Intel Core i7
* NfF:16 GB

* Spark : 2.4.7, BAHUR
* Hadoop : 2.9.2, tho#Hz\EkE
* HBase : 2.2.7

* Nebula Graph : 2.6.1, il Docker Compose %
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ARSI
THaT ARG 280, P RERALITER

o D2 72ET%E Nebula Graph H3KEUN TER
* Graph R&5H1 Meta ARSI TP Hih-AI5GR
* {15 Nebula Graph EAPRM A ZAIER,

* B&4%Ri¥ Exchange. &S U4 1% Exchange, ARHIF#AH Exchange 2.6.1.
* 4% Spark,
* Tf# Nebula Graph #fiJ## Schema (58, ©lff Tag fl Edge type AR, JEIES,

* DE&LHIFITE Hadoop k%,

BESR
#5181 : £ NEBULA GRAPH Hitlji SCHEMA
IR, %LU TS BHE Nebula Graph #fl## Schema :

1. 45\ Schema %%, Nebula Graph 7y Schema ZE41 F R,

K EqLi J@ Tk

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. £ Nebula Graph #8|@#—1 &%/ basketballplayer, F-@[&#—4> Schema, 41 FFiT,

## BIZEZRE

nebula> CREATE SPACE basketballplayer \
(partition_num = 10, \
replica_factor = 1, \
vid_type = FIXED_STRING(30));

## EFEEZEE basketballplayer
nebula> USE basketballplayer;

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

## BliE Tag team
nebula> CREATE TAG team(name string);

## BE Edge type follow
nebula> CREATE EDGE follow(degree int);

## BIE Edge type serve
nebula> CREATE EDGE serve(start_year int, end_year int);

BZEE, BEUEIMh,

S 2 {ESEEX

16.4.5 FA HBase ¥

4wi¥ Exchange J&, £l target/classes/application.conf SXfFikiE HBase #dEitH X ALE, TEARAIA, HHIAISCH4 hbase_application.conf o 2L

EIY RIS S WL E B,

{
# Spark HEXEE
spark: {
app: {
name: Nebula Exchange 2.6.1
}
driver: {
cores: 1
maxResultSize: 16

}
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}

cores {
max: 16

}

# Nebula Graph HHXEE
nebula: {

address:{
# LUFA Nebula Graph B Graph ARSSHI Meta PRSSPAA7EANERAY IP HuhbRIRO,
# MRHZMNMUE, XA "ipl:iport"”,"ip2:port","ip3:port".
# REMHEZBUESGES (,) B
graph:["127.0.0.1:9669"]
meta:["127.0.0.1:9559"]
}
# HEEMNKSHIAME Nebula Graph HEHEZEHNEHIENIR.
user: root
pswd: nebula
# E Nebula Graph FHEEEAFIEHNEZEZT.
space: basketballplayer
connection {
timeout: 3000
retry: 3
}
execution {
retry: 3
}
error: {
max: 32
output: /tmp/errors
}
rate: {
Limit: 1024
timeout: 1000
}

}
# BB
tags: [

]

# 188 Tag player H*fE8.
# MRFZIY rowkey RERBIER, HEE rowkey”, FIEAMGIEEE LIRS,
{
# Nebula Graph AR¥fRUAY Tag &#F.
name: player
type: {
# IEEBIBRXHEN, REHN HBase,
source: hbase
# IEEMEAFREBIES A Nebula Graph : Client 3¢ SST.
sink: client
}
host:192.168.*.*
port:2181
table:"player"
columnFamily:"cf"

# 1 fields 248%E player RPWFIRH, HMWEY value RfFH Nebula Graph HiEERE.

# fields # nebula.fields BMEBEBUA——I,
# MRFEEEZNIRH, AEXES () BH.
fields: [age,name]

nebula.fields: [age,name]

# IEBERPE—TIHKIEN Nebula Graph Hm VID BIKIR.
# B0 rowkey EA VID BUKIR, iEEE “rowkey”s
vertex:{

field:rowkey
}

# BHREA Nebula Graph BIBUIBSRH.
batch: 256

# Spark PE#HE
partition: 32

Erage

%8 Tag team HXER.

name: team
type: {
source: hbase
sink: client
}
host:192.168.*.*
port:2181
table:"tean"
columnFamily:"cf"
fields: [name]
nebula.fields: [name]
vertex:{
field:rowkey
}
batch: 256
partition: 32

# AEHEE
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16.4.5 FA HBase ¥

edges: [
# &M@ Edge type follow HEXER
{

# Nebula Graph FR¥{[ZEY Edge type %#F.
name: follow

type: {
# IBEBIERXHEI, 1&EA HBase.

source: hbase

# 1BENEIES A Nebula Graph BIAR,
# IBEMAFSEIBS A Nebula Graph : Client 38 SST,
sink: client

}

host:192.168.*.*
port:2181
table:"follow"
columnFamily:"cf"

# 7£ fields B4EE follow RPMFILH, HIIRA value REA Nebula Graph FRIEEMIE.
# fields # nebula.fields BMEBEHUA——I,

# MREFBBEESNILH, BEES () BH.

fields: [degree]

nebula.fields: [degree]

# £ source B, fF follow RAEJIFALMERAEIER. TOER rowkey.
# 7£ target 2, ¥ follow RFPEFIEALNBENSEIER. TAIERS) dst_player,
source:{

field:rowkey

}

target:{
field:dst_player

}

# BE—NFIEA rank BIR (FIEE) o

#ranking: rank

# BHREA Nebula Graph AIBUIERE.
batch: 256

# Spark PE#HE
partition: 32

*

i%&E Edge type serve HXEER

name: serve
type: {
source: hbase
sink: client
}
host:192.168.*.*
port:2181
table:"serve"
columnFamily:"cf"

fields: [start_year,end_year]
nebula.fields: [start_year,end_year]
source:{

field:rowkey

}

target:{
field:teamid

}

# BE—NFIEA rank BIR (FTEE) o

#ranking: rank

batch: 256
partition: 32

%1% 3 . [ NEBULA GRAPH SAMIE
SBATUT T @4 HBase £diz S A% Nebula Graph #1, % TSEIHE, ESLSAGHS,

S{SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange <nebula-exchange-2.6.1.jar_path> -c <hbase_application.conf_path>

O\ Note

JAR WAEMRZRIRYT K 1 B174%i1%80E M maven ©F T,
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16.4.5 FA HBase ¥

)

S{SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange /root/nebula-exchange/nebula-exchange/target/nebula-exchange-2.6.1.jar
-c /root/nebula-exchange/nebula-exchange/target/classes/hbase_application.conf

FH PRI LR [EE B A 2R batchSuccess . <tag_name/edge_name> , FRIARRIIECE, I batchSuccess. follow: 300 o
FR4 . (AHE) SIERIE
FFRILIE Nebula Graph %/ (4 Nebula Graph Studio) FRHUfTERIER), HHIASIERECS A, B4

GO FROM "player100" OVER follow;
P AT LU @S SHow STATS EFBESEH KR,
$P 5. (41F) £ NEBULA GRAPH HEEHR5|

SABIES, FFAILIE Nebula Graph HEFAIEHEEERE. FEHIHESNET N,

RJ5EH: January 18, 2022
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16.4.6 S A MySQL %

16.4.6 S A MySQL #iE

A=A BIBHANA A Exchange $F#i#fE MySQL _L#VE#HESF A Nebula Graph,

iRk
A32LL basketballplayer a4 6,

ARG, ZEIEECLETA MySQL HH442H basketbal L INEAEZEH, L player . team. follow A1 serve PUNRIENE 1T FIE mAANER. U T AENER
HIZER,

mysql> desc player;

froccooocooo frmcocccsoosoco frmcocos frocooo fheccococoo frocczome +

| Field | Type | Null | Key | Default | Extra |

Hocosoocooo Poooocoocoocooo Pococooo Hocooo Hocoococoo Hocosooo +

| playerid | varchar(30) | VES | | NULL | |

| age | int | YES | | NULL |

| name | varchar(30) | YES | | NULL | |

Hococoocooo Poooocoocoocooo Pocoooo Hocooo Hocoococoo Hocosooo +

mysql> desc team;

Nocooooos foooocooooocoos R, xS Nocoocoooo Socoooos +

| Field | Type | Null | Key | Default | Extra |

freccocooo T {rocoooo frecooo S S frecosose +

| teamid | varchar(30) | VES | | NULL | |

| name | varchar(30) | YES | | NULL | |

Hocoocooo Poooocoocoocooo Pococooo Hocooo Hocoococoo Hocosooo +

mysql> desc follow;

Hoooooococoos fooooooooocoos fooooos S SR Nocoocoooo Docooooo +

| Field | Type | Null | Key | Default | Extra |

freccsoococoos {fococccsoocooo frocoooo frecooo freccococoo frecososo +

| src_player | varchar(30) | YES | | NULL | |

| dst_player | varchar(30) | YES | | NULL | |

| degree | int | YES | | NULL | |

freccsoococoos {fococccsoocooo frocoooo frecooo freccococoo frecososo +

mysql> desc serve;

Hococoococooo Poooocoocoocooo Pooocooo Hocooo Hocoococoo Hocosooo +

| Field | Type | Null | Key | Default | Extra |

froccmcococoeo dococococosooo dococos frocooo freccococoo frocczome +

| playerid | varchar(30) | YES | | NULL | |

| teamid | varchar(30) | YES | | NULL | |

| start_year | int | YES | | NULL | |

| end_year | int | YES | | NULL | |

Hoooooococoos fooooooooocoos fooooos S SR Nocoocoooo Docooooo +
HiRECE

ASORBIHE MacOS T7ER, LU RAVERERLEREE |

o TR -
* CPU : 1.7 GHz Quad-Core Intel Core i7
* Nf¥: 16 GB

* Spark : 2.4.7, FAHUR
* Hadoop : 2.9.2, o fizakeE
* MySQL : 8.0.23

* Nebula Graph : 2.6.1, {#f Docker Compose &%,
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https://docs-cdn.nebula-graph.com.cn/dataset/dataset.zip

ARSI
THaT ARG 280, P RERALITER

o D2 72ET%E Nebula Graph H3KEUN TER
* Graph R&5H1 Meta ARSI TP Hih-AI5GR
* {15 Nebula Graph EAPRM A ZAIER,

* B&4%Ri¥ Exchange. &S U4 1% Exchange, ARHIF#AH Exchange 2.6.1.
* 4% Spark,
* Tf# Nebula Graph #fiJ## Schema (58, ©lff Tag fl Edge type AR, JEIES,

* DE&LHIFITE Hadoop k%,

BESR
#5181 : £ NEBULA GRAPH Hitlji SCHEMA
IR, %LU TS BHE Nebula Graph #fl## Schema :

1. 45\ Schema %%, Nebula Graph 7y Schema ZE41 F R,

K EqLi J@ Tk

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. £ Nebula Graph #8|@#—1 &%/ basketballplayer, F-@[&#—4> Schema, 41 FFiT,

## BIZEZRE

nebula> CREATE SPACE basketballplayer \
(partition_num = 10, \
replica_factor = 1, \
vid_type = FIXED_STRING(30));

## EFEEZEE basketballplayer
nebula> USE basketballplayer;

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

## BliE Tag team
nebula> CREATE TAG team(name string);

## BE Edge type follow
nebula> CREATE EDGE follow(degree int);

## BIE Edge type serve
nebula> CREATE EDGE serve(start_year int, end_year int);

BZEE, BEUEIMh,

S 2 {ESEEX

4wk Exchange J&, £l target/classes/application.conf X fF1%E MySQL BUEEMH X ALE, (EAREIH,
BLE IR A5 AAIE 2 WAL E B,

{
# Spark HEXEE
spark: {
app: {
name: Nebula Exchange 2.6.1
}
driver: {
cores: 1
maxResultSize: 16

}
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16.4.6 S A MySQL %

cores {
max: 16
}
}

# Nebula Graph HHXEE
nebula: {

address:{
# LUFA Nebula Graph B Graph ARSSHI Meta PRSSPAA7EANERAY IP HuhbRIRO,
# MRHZMNMUE, XA "ipl:iport"”,"ip2:port","ip3:port".
# REMHEZBUESGES (,) B
graph:["127.0.0.1:9669"]
meta:["127.0.0.1:9559"]

}

# HEEMNKSHIAME Nebula Graph HEHEZEHNEHIENIR.

user: root

pswd: nebula

# E Nebula Graph FHEEEAFIEHNEZEZT.

space: basketballplayer

connection {
timeout: 3000
retry: 3

}

execution {
retry: 3

}

error: {
max: 32
output: /tmp/errors

}

rate: {
Limit: 1024
timeout: 1000

}

}
# BB
tags: [
# 188 Tag player H*fE8.
{
# Nebula Graph AR¥fRZEY Tag %#F.
name: player
type: {
# IEEBIBRXHEN, REHR MySQL.
source: mysql
# IEEMARFSEKIESA Nebula Graph : Client 3 SST.
sink: client

}

host:192.168.*.*

port:3306

database:"basketball"

table:"player"

user:"test"

password:"123456"

sentence:"select playerid, age, name from basketball order by playerid;"

# £ fields B4ETE player RPMFIBH, EXWNA value RYFA Nebula Graph HIEEEM.
# fields # nebula.fields BEMEBHUA——I,

# MRFEBEEZNIIGH, BEXES () BH.

fields: [age,name]

nebula.fields: [age,name]

# IBERPE—FIHKIEN Nebula Graph iz VID BIRIR.
vertex: {

field:playerid
}

# BHREA Nebula Graph RIBUIEREL.
batch: 256

# Spark PE#HE
partition: 32

*

RE Tag team HXER.

name: team

type: {
source: mysql
sink: client

}

host:192.168.*.*

port:3306

database:"basketball"

table:"tean"

user:"test"

password:"123456"

sentence:"select teamid, name from basketball order by teamid;"

fields: [name]
nebula.fields: [name]
vertex: {

field: teamid
}
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16.4.6 S A MySQL %

batch: 256
partition: 32

}
1

# ABHEIE
edges: [
# i§@ Edge type follow HEXER
{
# Nebula Graph FR¥{[ZEY Edge type %&#F.
name: follow

type: {
# IEEBIBRXHEN, RER MySQL.
source: mysql

# 1BENEIES A Nebula Graph BIAR,
# BRI SEIBS A Nebula Graph : Client 3§ SST,
sink: client

}

host:192.168.*.*

port:3306

database:"basketball"

table:"follow"

user:"test"

password:"123456"

sentence:"select src_player,dst_player,degree from basketball order by src_player;"

# £ fields BIEE follow RAMFIBFR, HMRMA value RFA Nebula Graph HIEERM.
# fields # nebula.fields BMEBMA——IIRL,

# MRBEIBESNIIRH, BEGES () BH.

fields: [degree]

nebula.fields: [degree]

# £ source 2, ¥ follow RPE-FIERBMERSEIER.
# 1 target 2, ¥ follow RAE-FEALKENREIER.
source: {

field: src_player

}

target: {
field: dst_player
}

# IBE—MFIER rank BUR (AI3%) o
#ranking: rank

# BHXEA Nebula Graph BYBUESEL.
batch: 256

# Spark PE#HE
partition: 32

*

i&& Edge type serve HXEER

name: serve

type: {
source: mysql
sink: client

}

host:192.168.*.*
port:3306
database:"basketball"
table:"serve"
user:"test"
password:"123456"
sentence:"select playerid,teamid,start_year,end_year from basketball order by playerid;"
fields: [start_year,end_year]
nebula.fields: [start_year,end_year]
source: {
field: playerid
}
target: {
field: teamid
}

# BE—NFIEA rank IR (AT o

#ranking: rank

batch: 256
partition: 32
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16.4.6 S A MySQL %t

%% 3 : [F] NEBULA GRAPH SAIE
SBATAN T it MySQL #dE $ AZ| Nebula Graph H, X TZEIVHHA, ESIT Am 525,

S{SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange <nebula-exchange-2.6.1.jar_path> -c <mysql_application.conf_path>

Q Note

JAR @AHMARECT K ¢ BIT41F8E M maven G T,

N

S{SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange /root/nebula-exchange/nebula-exchange/target/nebula-exchange-2.6.1.jar
-c /root/nebula-exchange/nebula-exchange/target/classes/mysql_application.conf

FI P RTATE R EHE S HEER batchSuccess. <tag_name/edge_name> , FHIABRINAYAE, AN batchSuccess. follow: 300
HR4: (FE) WIENE
FFTRILfE Nebula Graph %/ (/41 Nebula Graph Studio) FRHUTERIER, HIASdERESES A, Hl40
GO FROM "player100" OVER follow;
PP RIS AR S SHow STATS EEAE ST,
$B|5: (41F) 7£ NEBULA GRAPH HEEH3|

SRS, FPATLIE Nebula Graph FREHQIEHEERS|, HEHES RS M4,

RJE%H: January 18, 2022
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16.4.7 § A ClickHouse %

16.4.7 2 A ClickHouse #3iE

ASC— BB Exchange FHE#TE ClickHouse FAVEHES: A Nebula Graph.

BuEs

A32LL basketballplayer a4 6,

WREGE
ASORBIFE MacOS T5ERl, LUT R X HAREILEE L

o TR -
¢ CPU : 1.7 GHz Quad-Core Intel Core i7
* NfF:16 GB

e Spark : 2.4.7, AR
* Hadoop : 2.9.2, thaz\EkE
* ClickHouse : docker #% yandex/clickhouse-server tag: latest(2021.07.01)

* Nebula Graph : 2.6.1, {#ifl Docker Compose %,

ARSI
THRS AR 2, P RERAITER

 B&LAERE Nebula Graph HREHITER :
* Graph IR Meta IRSHIHY TP HilERISG .,
* 5 Nebula Graph SR 4 f1550,

° B4 Exchange, ¥I#IES W4 1% Exchange, AR Exchange 2.6.1,
° B&%4 Spark,
* Tf# Nebula Graph H'f&# Schema E&, €Ut Tag fl Edge type (VR B,

* BEALHIFE Hadoop RS
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1BMESE

358 1 : 7 NEBULA GRAPH Higlji SCHEMA

IR, %LU TS BHE Nebula Graph Hfl## Schema :

1. ff5ik Schema %, Nebula Graph Ay Schema B4 FHRTR,

K Eq ) Ja@

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. £ Nebula Graph #8l#—1{"[&2¢[A] basketballplayer, 8/ —1 Schema, &I TFiR,

## BIZEZRE

nebula> CREATE SPACE basketballplayer \
(partition_num = 10, \
replica_factor = 1, \
vid_type = FIXED_STRING(30));

## YEFFEZSE basketballplayer
nebula> USE basketballplayer;

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

## BUE Tag team
nebula> CREATE TAG team(name string);

## BIiE Edge type follow
nebula> CREATE EDGE follow(degree int);

## BIE Edge type serve
nebula> CREATE EDGE serve(start_year int, end_year int);

BEER, BZRPE4A,

SR 2 (SeEEX

16.4.7 § A ClickHouse %

Ymik Exchange J&, £l target/classes/application.conf X {F1%i& ClickHouse BUEIFAH RVECE, TEAREIT, EHISCHESR

clickhouse_application.conf o £ MMECE AV IS WELE A,

{
# Spark HEXEE
spark: {
app: {
name: Nebula Exchange 2.6.1
}
driver: {
cores: 1
maxResultSize: 16
}
cores {
max: 16
}
}

# Nebula Graph 1EXECE
nebula: {

address:{
# LAFA Nebula Graph B9 Graph BRSZH0 Meta ARSPATEANZEM IP bibRimO.
# REZ ML, &XA "ipl:port","ip2:port","ip3:port"s
# REMIEZ BUESGES (,) .
graph:["127.0.0.1:9669"]
meta:["127.0.0.1:9559"]

}

# HENWSHUIURE Nebula Graph HENEZEEMNEHIENR.

user: root

pswd: nebula

# EE Nebula Graph FHREEAFIEHNEZEZT.

space: basketballplayer

connection {
timeout: 3000
retry: 3

}

execution {
retry: 3
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16.4.7 § A ClickHouse %

}
error: {
max: 32
output: /tmp/errors
}
rate: {
Limit: 1024
timeout: 1000
}

}
# RIS
tags: [
# 188 Tag player HXES.
{
name: player
type: {
# FEEBIERXME, REH ClickHouse,
source: clickhouse
# BRI SEIBS A Nebula Graph : Client 3§ SST,
sink: client

}

# ClickHouse £y JDBC URL
url:"jdbc:clickhouse://192.168.*.*:8123/basketballplayer"

user:"user"
password:"123456"

# ClickHouse X%
numPartition:"5"

sentence:"select * from player"

# 1 fields 248%E player RPWFIRH, HMWAY value RfFA Nebula Graph iEEREM.
# fields # nebula.fields BMEEBEUA——I,

# MRFEEEZNIRH, BEXES () BH.

fields: [name,age]

nebula.fields: [name,age]

# IEERPE—FIHIEN Nebula Graph Hm VID BIKIR.
vertex: {

field:playerid

# policy:hash
}

# BHXEA Nebula Graph BYBUESEL.
batch: 256

# Spark PE#HE
partition: 32

*

i%E Tag team HXES.

name: team
type: {

source: clickhouse

sink: client
}
url:"jdbc:clickhouse://192.168.*.*:8123/basketballplayer"”
user:"user"
password:"123456"
numPartition:"5"
sentence:"select * from team"
fields: [name]
nebula.fields: [name]
vertex: {

field:teamid
}
batch: 256
partition: 32

}
]

# AEHEIE
edges: [
# i@ Edge type follow AXER
{
# Nebula Graph FR¥{[ZEY Edge type %&#F.
name: follow

type: {
# IREBIBRX S, 1&EXA ClickHouse.
source: clickhouse

# IEENHIESA Nebula Graph WA,
# IREMAFSEIBS A Nebula Graph : Client 3§ SST,
sink: client

}

# ClickHouse #9 JDBC URL
url:"jdbc:clickhouse://192.168.*.*:8123/basketballplayer"

user:"user"
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password:"123456"

# ClickHouse X%
numPartition:"5"

sentence:"select * from follow"

# 7£ fields B4EE follow REPMFILH, EXWNA value R¥FA Nebula Graph HIEEBM.
# fields # nebula.fields BHEBUA——I,

# MRFBEIEESNIRH, BRGES () BH.

fields: [degree]

nebula.fields: [degree]

# 1€ source B, 5 follow RAE—FIHENBMIEIEREIER.
source: {
field:src_player

}

# 1 target B, ¥ follow RAFE—FIENLHEMREIER.
target: {

field:dst_player
}

# HEE—NFIEA rank BIR (FIE) .
#ranking: rank

# BEHREA Nebula Graph AIBUBREL.
batch: 256

# Spark HERHE
partition: 32

*

i&E Edge type serve HHX{ER

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
}

# IBE—MIIER rank BUR (AI%) o
#ranking: rank

batch: 256
partition: 32

7% 3 . [l NEBULA GRAPH SAHIE
SBATUT R @ fF ClickHouse #idE S A% Nebula Graph ., X FSEIGHH, ESUSAGHSEH,

S{SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange <nebula-exchange-2.6.1.jar_path> -c <clickhouse_application.conf_path>

O\ Note

JAR WHMRIKITTHK | B17411%8E M maven &F T,

NG

S{SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange /root/nebula-exchange/nebula-exchange/target/nebula-exchange-2.6.1.jar
-c /root/nebula-exchange/nebula-exchange/target/classes/clickhouse_application.conf

FH PRI LR [EHE B H 3R batchSuccess. <tag_name/edge_name> , FAIARKIIIECER, {4l batchSuccess. fol low: 300 o
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16.4.7 § A ClickHouse %

T4 (FhE) WIEHGE
FFTR[LfE Nebula Graph % (/41 Nebula Graph Studio) FRHUTERIER), HHIASIRREES A, Hl40
G0 FROM "player100" OVER follow;
FAFRT LA AR AT SHow STATS EEBESEHEAE.
$B|5: (41F) 7£ NEBULA GRAPH HEEH3|

SABRE, HPATLE Nebula Graph HHEHOIEH EERS|, HEHES RS M4,

RJE%H: January 18, 2022
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16.4.8 S A Neo4j i

16.4.8 & A Neodj £E

A= BIBRAIA ] Exchange fF#i#{E Neodj #9£dE S A Nebula Graph,

TMAE
Exchange {#f1 Neo4j Driver 4.0.1 SXHiX Neodj AEfyiF, PTES 2, APREFERE G AR (label) Fl1XRHEE
(Relationship Type) H#I#{THY Cypher 1&f), L% Spark 77X%, $2E5IESHIERE,
Exchange 52 Neo4j BHaNFHEETEMIL T LA |
1. Exchange H1#y Reader 2B SLIEH exec {57HY Cypher RETURN IEA) G EIRIE AR CONT(*) , FEHATMNMER), MITIREEIE SR, FEiE
Spark 73 R EE RGN KRR RN,

2. (WJik) ARAIPECE T check point path H3R, Reader RENHRAPH . AERMTEAEIRE, Reader RHFHEN Spark XA KRS EA
Koo

3. £ Spark 77X E, Exchange ##Y Reader &£ Cypher EAEHEIRIMRFEAY skip A1 LT i&4), JHH Neo4j Driver HATHULT, IR E
A Spark 77 XH,

4. Reader f/FfHR[OIFBURALERK DataFrame,

%, Exchange HIZER 174 Neodj BdErI S, 25, BIEHIFTE A Nebula Graph HdEEH,

AT N R,
DataFrame
= P At = A g ¥ : . .
5 Slskip/limit id fieldl field2 _
*nﬁzﬁﬁggsm% imit R4 #4375 AZBnebula
A1
0 valuel  value2
—match .. skip 0 limit 3————————®{ 1 valuel value2 nebula client
2 valuel  value2
4
HX2
3 valuel  value2
. . .. . nebula
neodj server [—match .. skip 3 limit 3= 4  valuel value2 [———nebula client————" server
5 valuel  value2
X3 A
6 valuel  value2
—match .. skip 6 limit 3=——————®{ 7  valuel value2 nebula client
5 valuel  value2

BEsE

A3 basketballplayer AEEE N5,
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16.4.8 S A Neo4j i

MRECE
ASORBIFE MacOS T7ERl, LUT IR X HAREILE S

* EPERILRS
¢ CPU : Intel(R) Xeon(R) CPU E5-2697 v3 @ 2.60GHz
* CPU W% 1 14
* Wff 1251 GB

* Spark : ¥4, 2.4.6 pre-build for Hadoop 2.7
* Neo4j : 3.5.20 Community Edition

* Nebula Graph : 2.6.1, {#ifl Docker Compose %,

HIRSRMF
THRS AR ZH, TP RERAITEE

* B&LEEIRE Nebula Graph HREHITER :
* Graph IR Meta IRSHIHY TP HibERIG I,
* 5 Nebula Graph SR 21550,

° B4 Exchange, IS M4 1% Exchange, AR Exchange 2.6.1,
° B&%4, Spark,

* Tf# Nebula Graph Hf& Schema ER, €t Tag 1 Edge type (VR B,
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1BMESE

358 1 : 7 NEBULA GRAPH Higlji SCHEMA

IR, %LU TS BHE Nebula Graph Hfl## Schema :

1. ff5ik Schema %, Nebula Graph Ay Schema B4 FHRTR,

2. {#if] Nebula Console li#—/ &22/d] basketballplayer, }0l%#—/ Schema, 41 TR,

K Eq ) Ja@

Tag player name string, age int

Tag team name string

Edge Type follow degree int

Edge Type serve start_year int, end_year int

## BIZEZRE

nebula> CREATE SPACE basketballplayer \
(partition_num = 10, \
replica_factor = 1, \
vid_type = FIXED_STRING(30));

## YEFFEZSE basketballplayer
nebula> USE basketballplayer;

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

## BUE Tag team
nebula> CREATE TAG team(name string);

## BIiE Edge type follow
nebula> CREATE EDGE follow(degree int);

## BIE Edge type serve
nebula> CREATE EDGE serve(start_year int, end_year int);

BEER, BZRPE4A,

SR 2 | EEREIE

N THEE Neodj BHEiyFHEE, 1E Neodj BIBZEFOMHNEIEAIERS [, THNER, 5% Neodj T/ Tk

SR 3  (SeEE

16.4.8 S A Neo4j i

4wi¥ Exchange J&, £ifil target/classes/application.conf SIS E BARTAE X WIALE, TEARAEIF, HIFISZHA neodj_application.conf o & MELEIIYIE
LSS WELIE B,

{

# Spark HEXEE
spark: {
app: {
name: Nebula Exchange 2.6.1

}

driver: {
cores: 1
maxResultSize: 16

}

executor: {
memory:1G

}

cores:{
max: 16
}
}

# Nebula Graph 1EX*EE
nebula: {
address:{
graph:["127.0.0.1:9669"]
meta:["127.0.0.1:9559"]
}
user: root
pswd: nebula
space: basketballplayer
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https://neo4j.com/docs/cypher-manual/current/query-tuning/indexes/

}

connection {
timeout: 3000
retry: 3

}

execution {
retry: 3
}

error: {

max: 32

output: /tmp/errors
}

rate: {
Limit: 1024
timeout: 1000
}

# RS
tags: [

}

# 1§48 Tag player HXES.
{

name: player

type: {
source: neo4j
sink: client

}
server: "bolt://192.168.*.*:7687"
user: neo4j

password:neo4j
database:neo4]
exec: "match (n:player) return n.id as id, n.age as age, n.name as name"
fields: [age,name]
nebula.fields: [age,name]
vertex: {

field:id
}
partition: 10
batch: 1000
check_point_path: /tmp/test

# RE Tag team HXEL.

{

}
1

name: team
type: {
source: neo4j
sink: client
}
server: "bolt://192.168.*.*:7687"
user: neo4j
password:neo4j
database:neo4]
exec: "match (n:team) return n.id as id,n.name as name"
fields: [name]
nebula.fields: [name]
vertex: {
field:id
}
partition: 10
batch: 1000
check_point_path: /tmp/test

# SMIEHEIE
edges: [

# i&@ Edge type follow HXER
{
name: follow
type: {
source: neo4j
sink: client
}
server: "bolt://192.168.*.*:7687"
user: neo4j
password:neo4j
database:neo4]

exec: "match (a:player)-[r:follow]->(b:player) return a.id as src, b.id as dst, r.degree

fields: [degree]
nebula.fields: [degree]

source: {
field: src

}

target: {
field: dst

}

#ranking: rank

partition: 10

batch: 1000

check_point_path: /tmp/test
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16.4.8 S A Neo4j i

}
# iR Edge type serve HX{ER
{

name: serve

type: {

source: neo4j
sink: client
}
server: "bolt://192.168.*.*:7687"
user: neo4j
password:neo4j
database:neo4]
exec: "match (a:player)-[r:serve]->(b:team) return a.id as src, b.id as dst, r.start_year as start_year, r.end_year as end_year order by id(r)"
fields: [start_year,end_year]
nebula.fields: [start_year,end_year]
source: {
field: src
}
target: {
field: dst
}
#ranking: rank
partition: 10
batch: 1000
check_point_path: /tmp/test
}
]
}

exec ECEiiEA

TERCE tags.exec BUE edges.exec AT, THEHES Cypher &HBA), N THRIESREWEREFE—, HERTHIEES AN EREYE, BIENE
Cypher ZIEIBAHINA ORDER BY 7], [, 8 TIREHIETARCE, SIAERERS INEMENIFENE, MREERT], AP e OB
Fe, ERSIEREER TR, DUREREE, AIRERARHEFHAASIE, P T DURE el 0GR ID BT8R, JF EFF partition E N —NRE/NY
{8, J&42 Neodj HEFIEN,

W : (T ORDER BY ) RAE KK S ARYINIFl,

54+, Exchange FEAE AR Spark 77X HATARIR skip AT LINIT ) Cypher 154, AL tags. exec 1 edges.exec XM Cypher iBAIFRARESHE skIp H
LIMIT §-47,

tags.vertex = edges.vertex ECi&iiEA

Nebula Graph 7ERVESHEAN 24F ID fE0ME— T8, AR TEROAENI R % T RTAVEDR. Fri, B Neodj BIEEIEN Nebula
Graph 9 ID, WX NEMEERE Neodj HRHERN, MaSFHEL ID, ENMIEIEH HHE —&&1FA Nebula Graph , HENNEHE %
il TR S AGI I AT Nebula Graph FEHdE, REARFHIBERHTHERILRZ Neod]j FR#HIBHE.

check_point_path Eg&Ei%EA

AUERIB I T WL IRE, S BR RS, EWTRNISE ZH], BARFEARIZEEERG, BIAINRERIEIREMEREE, R, ARESEC partition BUEAC
i,

S8 4 : [ NEBULA GRAPH SASIE

BITAN T i SRR S A% Nebula Graph W, X TSEIVUI, SIS AGH2EL

S{SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange <nebula-exchange-2.6.1.jar_path> -c <neo4j_application.conf_path>

O\ Note

JAR @ WARIRECT 3 0 BAT51F8E M maven % T,

R~

S{SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange /root/nebula-exchange/nebula-exchange/target/nebula-exchange-2.6.1.jar
-c /root/nebula-exchange/nebula-exchange/target/classes/neo4j_application.conf

F PRI LR [ENE B A 82R batchSuccess . <tag_name/edge_name> , FEIARKIIIEE, I batchSuccess. fol low: 300 o
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s (FhE) WIEHGE
FFTR[LfE Nebula Graph % (/41 Nebula Graph Studio) FRHUTERIER), HHIASIRREES A, Hl40
G0 FROM "player100" OVER follow;
FAFRT LA AR AT SHow STATS EEBESEHEAE.
$%6: (W1F) 7£ NEBULA GRAPH HEEH3|

SABRE, HPATLE Nebula Graph HHEHOIEH EERS|, HEHES RS M4,

RJE%#H: November 25, 2021
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16.4.9 S A Hive #f

16.4.9 A Hive &

ASC— AR BISRHANAEF Exchange FHEATE Hive FRYE#HES A Nebula Graph.

iRk
A32LL basketballplayer a4 6,

AR, 1ZEIEECLTFA Hive H44°8 basketbal L IEHEZEH, Dl player . team. follow 1 serve PUNERIFE 1 ATE mALAMIE R, LUT AN RIS
o

scala> spark.sql("describe basketball.player").show
freccoooco frmccoossos frmcoocos +
|col_name|data_type|comment |
Hocoocooo Poooooosoo Pooooooo +
|playerid| string| null|
| age| bigint| null|
| name|  string| null|
Hocoocooo Poooooosoo Pooooooo +

scala> spark.sql("describe basketball.team").show

Bocoooocoos R, focooooo +
| col_name|data_type|comment|
freccooscoco {rocoooccos frococcos +
| teamid| string| null|
| name|  string| null|
Hococoocooo Poooooosoo Pooooooo +

scala> spark.sql("describe basketball.follow").show
foococooooo focooocooo focooooo +

| col_name|data_type|comment|
freccooscoco {rocoooccos frococcos +

|src_player| string| null|
|dst_player| string| null|
| degree| bigint| null|
freccooscoco {rocoooccos frococcos +
scala> spark.sql("describe basketball.serve").show
Hococoocooo Poooooosoo Pooooooo +
| col_name|data_type|comment|
froccooscooo rmcococooo docococo +
| playerid| string| null|
| teamid| string| null|
|start_year| bigint| null|
| end_year| bigint| null]
Docoooocoos R, focooooo +

B : Hive FVEHEZER bigint 5 Nebula Graph [ int X5,

MFECE
ASGREIE MacOS Toes, LAUTZAMHARFMERLEER

o TR -
* CPU : 1.7 GHz Quad-Core Intel Core i7
* N{% : 16 GB

* Spark : 2.4.7, BAHUR
* Hadoop : 2.9.2, thofiz(EE
* Hive : 2.3.7, Hive Metastore {45 MySQL 8.0.22

* Nebula Graph : 2.6.1, fifiF} Docker Compose )&,
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https://docs-cdn.nebula-graph.com.cn/dataset/dataset.zip

16.4.9 S A Hive #f

ARSI
THaT ARG 280, P RERALITER

o D2 72ET%E Nebula Graph H3KEUN TER
* Graph R&5H1 Meta ARSI TP Hih-AI5GR
* {15 Nebula Graph EAPRM A ZAIER,

* B&4%Ri¥ Exchange. &S U4 1% Exchange, ARHIF#AH Exchange 2.6.1.
* 4% Spark,
* Tf# Nebula Graph #fiJ## Schema (58, ©lff Tag fl Edge type AR, JEIES,

* B2 TS Hadoop RS, FHEJS3) Hive Metastore #di8FE (AnRFIFFN MySQL) ,

BESR
#5181 : £ NEBULA GRAPH Hitlji SCHEMA
IR, %LU TS BHE Nebula Graph #fl## Schema :

1. 45\ Schema %%, Nebula Graph 7y Schema ZE41 F R,

K EqLi J@ Tk

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. £ Nebula Graph #8|@#—1 &%/ basketballplayer, F-@[&#—4> Schema, 41 FFiT,

## BIZEZRE

nebula> CREATE SPACE basketballplayer \
(partition_num = 10, \
replica_factor = 1, \
vid_type = FIXED_STRING(30));

## EFEEZEE basketballplayer
nebula> USE basketballplayer;

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

## BliE Tag team
nebula> CREATE TAG team(name string);

## BE Edge type follow
nebula> CREATE EDGE follow(degree int);

## BIE Edge type serve
nebula> CREATE EDGE serve(start_year int, end_year int);

HZER, HESWPHITTS,
S8 2 : {EH SPARK SQL il HIVE SQL i)
83 spark-shell #Mij5, KIGBATLLTIEA], #IA Spark RSN Hive FHYEURE,

scala> sql("select playerid, age, name from basketball.player").show

scala> sql("select teamid, name from basketball.team").show

scala> sql("select src_player, dst_player, degree from basketball.follow").show
scala> sql("select playerid, teamid, start_year, end_year from basketball.serve").show

LU 3% basketbal L.player HHiszH LS SR,

freccooocoo froccodfscococococooossos +
| playerid| age| name
Hocoococoo fHocoothococooocoooo0oo00 +
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|player100| 42| Tim Duncan|

|player101| 36| Tony Parker |

|player102| 33|LaMarcus Aldridge|

|player103| 32| Rudy Gay|

|player104| 32| Marco Belinelli]

Fommm - B el +
I3 {EUEEXF

16.4.9 FA Hive £

4wk Exchange J&, £l target/classes/application.conf X{F1%iE Hive BB XMELE, ARG, KIS hive_application.conf o FELE
TR BATE 2 DL E 1A,

{
#
s

}

#
#

3 oI H o I I

#
n

}
#
t

Spark tEXAECE
park: {
app: {
name: Nebula Exchange 2.6.1
}
driver: {
cores: 1
maxResultSize: 16
}
cores {
max: 16

}

R Spark M Hive EPEIEFESKE, FRELBIER Hive WY, TNIERKXLRE,
hive: {
waredir: "hdfs://NAMENODE_IP:9000/apps/svr/hive-xxx/warehouse/"
connectionURL: "jdbc:mysql://your_ip:3306/hive_spark?characterEncoding=UTF-8"
connectionDriverName: "com.mysql.jdbc.Driver"
connectionUserName: "user"
connectionPassword: "password"

}

Nebula Graph #HXEE
ebula: {
address: {
# LUFA Nebula Graph B Graph ARSFIFAAE Meta ARSSPATEANERHY IP HuhbR¥RO.
# MRHZ ML, &R "ipliport”,"ip2:port","ip3:port",
# REMHEZ BUESGES (,) B
graph:["127.0.0.1:9669"]
meta:["127.0.0.1:9559"]
}
# EEWNKSHAME Nebula Graph HEHEZENEHIENIR.
user: root
pswd: nebula
# HHE Nebula Graph FHREBEAHIBNEZERTT.
space: basketballplayer
connection {
timeout: 3000
retry: 3
}
execution {
retry: 3
}
error: {
max: 32
output: /tmp/errors
}
rate: {
Limit: 1024
timeout: 1000
}

SIER
ags: [
# I&iB Tag player HXEE.
{
# Nebula Graph AR¥fRZEY Tag ##F.
name: player
type: {
# IEEBIBRHE, REBA hive,
source: hive
# BT REBIES A Nebula Graph : Client 3¢ SST.
sink: client

}

# IREBIERESUEE basketball & player REIEH SQL B4

exec: "select playerid, age, name from basketball.player"

# 12 fields BIEE player RPHFIBH, HMNA value RIFA Nebula Graph HiEEREM.
# fields # nebula.fields BHEBHSA——I,

# MRFEIEESNIRH, BEES () BH.

fields: [age,name]

nebula.fields: [age,name]

# IEERDE—FIKIEAN Nebula Graph Fsx VID EIHIR.
vertex:{
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field:playerid
}

# BHREA Nebula Graph HIRABIERE.
batch: 256

# Spark PE#HE

partition: 32
}
# BB Tag team HXEL.
{

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

# SMIEHEIE
edges: [
# &8 Edge type follow HXER
{
# Nebula Graph FR¥$[AY Edge type #&#F.
name: follow

type: {
# IEEBIRRX SN, REA hive.

source: hive

# 1BELBIES A Nebula Graph BIAR,
# IEEMAFSEKIES A Nebula Graph : Client 3 SST.
sink: client

}
# IGEIREEIERE basketball # follow RHEUEH SQL B

exec: "select src_player, dst_player, degree from basketball.follow"

# 7£ fields B4EE follow RPMFILH, HWNA value R¥FA Nebula Graph FIEEEM.
# fields A nebula.fields BHEBESA——HR,

# MRFEIEESNIRH, BRES () BH.

fields: [degree]

nebula.fields: [degree]

# 1 source 2, ¥ follow RAE-IHEAUBIEIRREIER,
# 1 target B, J¥ follow RAFE—FIHENILHEMREIER.
source: {

field: src_player
}

target: {
field: dst_player
}

# HEE—NFIEA rank BIR (FIE) .
#ranking: rank

# BHREA Nebula Graph HIRABIBRE.
batch: 256

# Spark DR¥HE

partition: 32
}
# R Edge type serve HHX{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—NFIER rank BUR (A% o
#ranking: rank

batch: 256
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partition: 32
}
]
}

%18 4 : A NEBULA GRAPH SASIE

SBATUT T @4t Hive B S A% Nebula Graph H, X TSEIUHA, ESWSAGSESH,

S{SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange <nebula-exchange-2.6.1.jar_path> -c <hive_application.conf_path> -h

O\ Note

JAR WHMRIRIRTT K 1 B174%11%8E M maven ©F T,

i

S{SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange /root/nebula-exchange/nebula-exchange/target/nebula-exchange-2.6.1.jar
-c /root/nebula-exchange/nebula-exchange/target/classes/hive_application.conf -h

FH PRI DUEIR A3 B AR batchSuccess. <tag_name/edge_name> , FEINAINAVEER ., BII4I batchSuccess. fol low: 300 o
$Ws : (FAli%) RIERE
M FTRILIE Nebula Graph %/ (41 Nebula Graph Studio) FRHUTERIER), FHIASIERECS A, B0
GO FROM "player100" OVER follow;
FPABRTLUEF 74T SHow STATS. 2B S0,
$6: (W4) 7 NEBULA GRAPH FHEEH3|

SABIES, FIFRILIE Nebula Graph HEFAIEHEEEKS. THHHESNET N,

FJE%#H: January 18, 2022
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16.4.10 & A MaxCompute #3E

A= BIBHAAE Exchange f$##f£ MaxCompute L#VE#HESF A Nebula Graph,

BuEs

A32LL basketballplayer a4 6,

WREGE
ASORBIFE MacOS T5ERl, LUT R X HAREILEE L

o TR -
¢ CPU : 1.7 GHz Quad-Core Intel Core i7
* NfF:16 GB

e Spark : 2.4.7, AR
* Hadoop : 2.9.2, thaz\EkE
* MaxCompute : FIHE=EFREA

* Nebula Graph : 2.6.1, {#ifl Docker Compose %,

ARSI
THRS AR 2, P RERAITER

 B&LAERE Nebula Graph HREHITER :
* Graph IR Meta IRSHIHY TP HilERISG .,
* 5 Nebula Graph SR 4 f1550,

° B4 Exchange, ¥I#IES W4 1% Exchange, AR Exchange 2.6.1,
° B&%4 Spark,
* Tf# Nebula Graph H'f&# Schema E&, €Ut Tag fl Edge type (VR B,

* BEALHIFE Hadoop RS
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https://docs-cdn.nebula-graph.com.cn/dataset/dataset.zip

16.4.10 § A MaxCompute &

1BMESE

358 1 : 7 NEBULA GRAPH Higlji SCHEMA
IR, %LU TS BHE Nebula Graph Hfl## Schema :

1. ff5ik Schema %, Nebula Graph Ay Schema B4 FHRTR,

K Eq ) Ja@

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. £ Nebula Graph #8l#—1{"[&2¢[A] basketballplayer, 8/ —1 Schema, &I TFiR,

## BIZEZRE

nebula> CREATE SPACE basketballplayer \
(partition_num = 10, \
replica_factor = 1, \
vid_type = FIXED_STRING(30));

## YEFFEZSE basketballplayer
nebula> USE basketballplayer;

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

## BUE Tag team
nebula> CREATE TAG team(name string);

## BIiE Edge type follow
nebula> CREATE EDGE follow(degree int);

## BIE Edge type serve
nebula> CREATE EDGE serve(start_year int, end_year int);

HZEE, HEWPSEITR,
SR 2 (SeEEX

Ymik Exchange J&, £l target/classes/application.conf X {F1%iE MaxCompute BT XMVELE, EAREIN, GHINXEah
maxcompute_application.conf o £/ PMECEIAYIEL AR TE 2 WL E A,

{
# Spark HEXEE
spark: {
app: {
name: Nebula Exchange 2.6.1
}
driver: {
cores: 1
maxResultSize: 16
}
cores {
max: 16
}
}

# Nebula Graph 1EXECE
nebula: {

address:{
# LAFA Nebula Graph B9 Graph BRSZH0 Meta ARSPATEANZEM IP bibRimO.
# REZ ML, &XA "ipl:port","ip2:port","ip3:port"s
# REMIEZ BUESGES (,) .
graph:["127.0.0.1:9669"]
meta:["127.0.0.1:9559"]

}

# HENWSHUIURE Nebula Graph HENEZEEMNEHIENR.

user: root

pswd: nebula

# EE Nebula Graph FHREEAFIEHNEZEZT.

space: basketballplayer

connection {
timeout: 3000
retry: 3

}

execution {
retry: 3
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}
error: {
max: 32
output: /tmp/errors
}
rate: {
Limit: 1024
timeout: 1000
}
}
# RIS
tags: [
# 188 Tag player HXER

]

{

=

}

name: player
type: {
# EEHIBRXHE, 1&EHR MaxComputeo
source: maxcompute
# BRI SEIBS A Nebula Graph : Client 3§ SST,
sink: client

}

# MaxCompute HY&R%
table:player

# MaxCompute HYTE%
project:project

# MaxCompute ARZSHY odpsUrl #1 tunnelUrl,

# HHEATTE https://help.aliyun.com/document_detail/34951.html &EH.

odpsUrL:"http://service.cn-hangzhou.maxcompute.aliyun.com/api"
tunnelUrl:"http://dt.cn-hangzhou.maxcompute.aliyun.com"

# MaxCompute ARZ5HY accessKeyId #1 accessKeySecreto
accessKeyId:xxx
accessKeySecret:xxx

# MaxCompute REISDXHER, ZEE Rk,
partitionSpec:"dt="'partitionl'"

# MaxCompute B9 Spark JERESIFEIREX MaxCompute FIBEIERMISDXE. BRIANL, ZEEAE,

numPartitions:100

# EAR SQL FEAPHNREM LS table WEIER, ZEBERE.

sentence:"select id, name, age, playerid from player where id < 10"

# 1€ fields BIEE player RFWFIEH, HMNH value RIFA Nebula Graph FIEEREE.

# fields # nebula.fields BMEBUA——IL,
# MRBEIBESNIIRH, BEGES () BH.
fields:[name, age]

nebula.fields:[name, age]

# BERPEFIHIEA Nebula Graph = VID BIRIR.
vertex:{

field: playerid
}

# BHXEA Nebula Graph BYBUESEL.
batch: 256

# Spark PE#HE
partition: 32

i%E Tag team HXES.

name: team
type: {
source: maxcompute
sink: client
}
table:team
project:project
odpsUrL:"http://service.cn-hangzhou.maxcompute.aliyun.com/api"
tunnelUrl:"http://dt.cn-hangzhou.maxcompute.aliyun.com"
accessKeyId:xxx
accessKeySecret:xxx
partitionSpec:"dt="partitionl'"
sentence:"select id, name, teamid from team where id < 10"
fields:[name]
nebula.fields: [name]
vertex:{
field: teamid
}
batch: 256
partition: 32

# SMIEHEHE
edges: [

#
{

i&E® Edge type follow HXER

# Nebula Graph S¥I[AY Edge type &#f.
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*

name: follow

type:{
# IEEBIRESNHE, REN MaxComputeo

source:maxcompute

# 1BENEIES A Nebula Graph BIAR,
# IEEMAFSEIBS A Nebula Graph : Client 38 SST,
sink:client

}

# MaxCompute HY&R%
table:follow

# MaxCompute MINE%
project:project

# MaxCompute ARZSHI odpsUrl A1 tunnelUrl,

# HHERTTE https://help.aliyun.com/document_detail/34951.html &EH,
odpsUrL:"http://service.cn-hangzhou.maxcompute.aliyun.com/api"
tunnelUrl:"http://dt.cn-hangzhou.maxcompute.aliyun.com"

# MaxCompute BRZEHY accessKeyId #1 accessKeySecreto
accessKeyId:xxx
accessKeySecret:xxx

# MaxCompute RIVHXHEM, ZERER%.
partitionSpec:"dt="partitionl'"

# EHER SQL IBEPMREM LS table WEIER, ZERBEE,
sentence:"select * from follow"

# £ fields BIEE follow RPMFILH, HIIRE value REA Nebula Graph FRIEEMIE.
# fields # nebula.fields BEMEBEHUA——I,

# MREFRBEESNILH, BEES () BH.

fields:[degree]

nebula.fields:[degree]

# 1€ source B, J¥ follow RAFE—FIENBAIEIAREIER.
source:{

field: src_player
}

# 7£ target B, ¥ follow RPE-FIEALMNBENIKIER.
target:{

field: dst_player
}

# BE—NFIEA rank IR (AT o

#ranking: rank

# Spark DX#E
partition:10

# BHREA Nebula Graph AIBUBREL.
batch:10

i%&E Edge type serve HXEER

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
}

# IBE—MFIER rank BUR (AI%) o
#ranking: rank

partition:10
batch:10
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16.4.10 § A MaxCompute ¥

%% 3 : [F] NEBULA GRAPH SAIE

SBITA0 F A MaxCompute #ifES A% Nebula Graph #., % TSI, ESWSG A D2
S{SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange <nebula-exchange-2.6.1.jar_path> -c <maxcompute_application.conf_path>

Q Note

JAR @AHMARECT K ¢ BIT41F8E M maven G T,

N

S{SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange /root/nebula-exchange/nebula-exchange/target/nebula-exchange-2.6.1.jar
-c /root/nebula-exchange/nebula-exchange/target/classes/maxcompute_application.conf

FI P RTATE R EHE S HEER batchSuccess. <tag_name/edge_name> , FHIABRINAYAE, AN batchSuccess. follow: 300
HR4: (FE) WIENE
FFTRILfE Nebula Graph %/ (/41 Nebula Graph Studio) FRHUTERIER, HIASdERESES A, Hl40
GO FROM "player100" OVER follow;
PP RIS AR S SHow STATS EEAE ST,
$B|5: (41F) 7£ NEBULA GRAPH HEEH3|

SRS, FPATLIE Nebula Graph FREHQIEHEERS|, HEHES RS M4,

RJE%H: January 18, 2022
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16.4.11 FA Pulsar ¥

16.4.11 S A Pulsar #4E
ASCEEABIBHAIAE A Exchange FHEE(E Pulsar F#Y%dE S A Nebula Graph.
FIRACE

AIGRBIE MacOS T5ERL, BT 2 EIAEIRTE S A |
o TR

¢ CPU : 1.7 GHz Quad-Core Intel Core i7
* Nf% : 16 GB

* Spark : 2.4.7, FHK
* Nebula Graph : 2.6.1, i/l Docker Compose #%-
AR
FaS ABdE 25, AP REFIALTER

* BE&LEERE Nebula Graph HIRERI TER :
* Graph fR55H1 Meta ARZFHIN TP SHEAILAGG o
* #ilE Nebula Graph GAURIIH & FEZM,
* B4%i% Exchange, PHIEIESWSi% Exchange, ARMIF{#H Exchange 2.6.1,

* D&%, Spark,

* Tf# Nebula Graph Hf&# Schema ER, ©lt4 Tag fl Edge type (V4R JBIES,
° BALEIITE Pulsar IR%.
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1BMESE

358 1 : 7 NEBULA GRAPH Higlji SCHEMA
IR, %LU TS BHE Nebula Graph Hfl## Schema :

1. ff5ik Schema %, Nebula Graph Ay Schema B4 FHRTR,

K Eq ) Ja@

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. £ Nebula Graph #8l#—1{"[&2¢[A] basketballplayer, 8/ —1 Schema, &I TFiR,

## BIZEZRE

nebula> CREATE SPACE basketballplayer \
(partition_num = 10, \
replica_factor = 1, \
vid_type = FIXED_STRING(30));

## YEFFEZSE basketballplayer
nebula> USE basketballplayer;

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

## BUE Tag team
nebula> CREATE TAG team(name string);

## BIiE Edge type follow
nebula> CREATE EDGE follow(degree int);

## BIE Edge type serve
nebula> CREATE EDGE serve(start_year int, end_year int);

BEER, BZRPE4A,

SR 2 (SeEEX

16.4.11 FA Pulsar ¥

Ymik Exchange J&, £l target/classes/application.conf X {1%iE Pulsar £dEIFMH XWELE, EAVREIF, IS4 pulsar_application.conf o #54™

BB AN S I E .

{
# Spark HEXEE
spark: {
app: {
name: Nebula Exchange 2.6.1
}
driver: {
cores: 1
maxResultSize: 16
}
cores {
max: 16
}
}

# Nebula Graph 1EX*ECE
nebula: {

address:{
# LAFA Nebula Graph B9 Graph BRSZH0 Meta ARSPATEANZEM IP bibRimO.
# REZ ML, &XA "ipl:port","ip2:port","ip3:port"s
# REMIEZ BUESGES (,) .
graph:["127.0.0.1:9669"]
meta:["127.0.0.1:9559"]

}

# HENWSHUIURE Nebula Graph HENEZEEMNEHIENR.

user: root

pswd: nebula

# EE Nebula Graph FHREEAFIEHNEZEZT.

space: basketballplayer

connection {
timeout: 3000
retry: 3

}

execution {
retry: 3
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}
error: {
max: 32
output: /tmp/errors
}
rate: {
Limit: 1024
timeout: 1000
}
}
# RIS
tags: [
# 188 Tag player HXES.

{

*

# Nebula Graph FR¥fRZEY Tag &#F.
name: player
type: {
# FEEMERXMEN, REHR Pulsar,
source: pulsar
# BRI SEIES A Nebula Graph : Client 38 SST,
sink: client
}
# Pulsar RRZSERHbAL.
service: "pulsar://127.0.0.1:6650"
# ¥ pulsar B admin.urle
admin: "http://127.0.0.1:8081"

# Pulsar B9IEIN, AILLM topic. topics #1 topicsPattern EE—#E{TEE.

options: {
topics: "topicl,topic2"
}

# 1 fields BIEE player RFMFIEH, HMNA value RIEA Nebula Graph HIEEREM.

# fields A nebula.fields BWEBESA——R,
# MRFBEIEESNIIRH, BRES () BH.
fields: [age,name]

nebula.fields: [age,name]

# BERPE—FEIEA Nebula Graph = VID HIFKR.
vertex:{

field:playerid
}

# BHREA Nebula Graph RIBUBREL.
batch: 10

# Spark DX#E
partition: 10

# ZECHRREMR. 2L 0
interval.seconds: 10

&8 Tag team HXES.

name: team
type: {
source: pulsar
sink: client
}
service: "pulsar://127.0.0.1:6650"
admin: "http://127.0.0.1:8081"
options: {
topics: "topicl,topic2"
}
fields: [name]
nebula.fields: [name]

vertex:{
field:teamid
}
batch: 10
partition: 10
interval.seconds: 10
}
]
# AEHEIE
edges: [
# i@ Edge type follow AXER
{

# Nebula Graph FR¥{[ZEY Edge type %&#F.
name: follow

type: {
# IEREBIBRXHEN, RERA Pulsar,
source: pulsar

# IEENHIESA Nebula Graph WA,
# IREMAFSEIBS A Nebula Graph : Client 3§ SST,
sink: client

}

# Pulsar RRZSERibAL.

service: "pulsar://127.0.0.1:6650"
# ¥ pulsar B9 admin.url.

admin: "http://127.0.0.1:8081"
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16.4.11 FA Pulsar ¥

# Pulsar BOIEDN, AILUM topic. topics #1 topicsPattern EE—THEHTERE,
options: {

topics: "topicl,topic2"
}

# 1 fields B48E follow RPWFIRH, HIMWEY value RfFH Nebula Graph HiEEEE.
# fields # nebula.fields BMEBEBUA——I,

# MRFEEEZNFIRH, AEXGES () BH.

fields: [degree]

nebula.fields: [degree]

# £ source B, ¥ follow RPE-FIEABMERREIER.
# 7£ target 2, ¥ follow RPEFIERILNENSEIER.
source:{

field:src_player

}

target:{
field:dst_player

}

# IBE—NFIER rank BUR (FD3%) .
#ranking: rank

# BHXEA Nebula Graph AYEUESE.
batch: 10

# Spark DX#E
partition: 10

# ZECHRMER. 241 1 ¥
interval.seconds: 10

}
# &8 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

}

# IBE—NFIER rank BUR (FI3%) .
#ranking: rank

batch: 10
partition: 10
interval.seconds: 10

7% 3 . [l NEBULA GRAPH SAIE
SBATAN T @it Pulsar #ES AZ| Nebula Graph H1, XTSIV, ESUTG AmHSE

S{SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange <nebula-exchange-2.6.1.jar_path> -c <pulsar_application.conf_path>

O\ Note

JAR WHMRIKIRITNK | B17411%8E M maven &JFE T,

NG

S{SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange /root/nebula-exchange/nebula-exchange/target/nebula-exchange-2.6.1.jar
-c /root/nebula-exchange/nebula-exchange/target/classes/pulsar_application.conf

FH PRI LR [EHE B H %R batchSuccess. <tag_name/edge_name> , FAIARKIIIEER, {4l batchSuccess. follow: 300 o
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16.4.11 FA Pulsar ¥

T4 (FhE) WIEHGE
FFTR[LfE Nebula Graph % (/41 Nebula Graph Studio) FRHUTERIER), HHIASIRREES A, Hl40
G0 FROM "player100" OVER follow;
FAFRT LA AR AT SHow STATS EEBESEHEAE.
$B|5: (41F) 7£ NEBULA GRAPH HEEH3|

SABRE, HPATLE Nebula Graph HHEHOIEH EERS|, HEHES RS M4,

RJE%H: January 18, 2022
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16.4.12 A Kafka £t

16.4.12 S A Kafka #4E
ASCEEABIBHANAE A Exchange FHZ(E(E Kafka FRVEEES A Nebula Graph.
FIRACE

AIGRBIE MacOS T5ERL, BT 2 EIAEIRTE S A |
o TR

¢ CPU : 1.7 GHz Quad-Core Intel Core i7
* Nf% : 16 GB

* Spark : 2.4.7, FHK
* Nebula Graph : 2.6.1, i/l Docker Compose #%-
AR
FaS ABdE 25, AP REFIALTER

* BE&LEERE Nebula Graph HIRERI TER :
* Graph fR55H1 Meta ARZFHIN TP SHEAILAGG o
* #ilE Nebula Graph GAURIIH & FEZM,
* B4%i% Exchange, PHIEIESWSi% Exchange, ARMIF{#H Exchange 2.6.1,

* D&%, Spark,

* Tf# Nebula Graph Hf&# Schema ER, ©lt4 Tag fl Edge type (V4R JBIES,
° BELEIHTE Kafka IR%.
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1BMESE

358 1 : 7 NEBULA GRAPH Higlji SCHEMA
IR, %LU TS BHE Nebula Graph Hfl## Schema :

1. ff5ik Schema %, Nebula Graph Ay Schema B4 FHRTR,

K Eq ) Ja@

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. £ Nebula Graph #8l#—1{"[&2¢[A] basketballplayer, 8/ —1 Schema, &I TFiR,

## BIZEZRE

nebula> CREATE SPACE basketballplayer \
(partition_num = 10, \
replica_factor = 1, \
vid_type = FIXED_STRING(30));

## YEFFEZSE basketballplayer
nebula> USE basketballplayer;

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

## BUE Tag team
nebula> CREATE TAG team(name string);

## BIiE Edge type follow
nebula> CREATE EDGE follow(degree int);

## BIE Edge type serve
nebula> CREATE EDGE serve(start_year int, end_year int);

BEER, BZRPE4A,

SR 2 (SeEEX

O\ Note

16.4.12 A Kafka £t

W BARTEETE Kafka 1Y value SN, FHEBEITEWIRL, M Kafka F13KE value 3, ¥ value @3 from json BKEfENT, ARJE1EN

Dataframe j&|[q],

%@ Exchange /&, &l target/classes/application.conf SXAFi%E Kafka BHEIFMH EAVELE, EATRBI, GRS kafka_application.conf o 5L

EITEANE IS WAL E R

{
# Spark HEXFEE
spark: {
app: {
name: Nebula Exchange 2.6.1
}
driver: {
cores: 1
maxResultSize: 16
}
cores {
max: 16
}
}

# Nebula Graph #EXEE
nebula: {
address:{
# LAFA Nebula Graph B Graph BRSSHN Meta BRSSPA7ENNZSA IP hibRimO.
# MREZMEE, &R "ipl:port","ip2:port","ip3:port",
# FREMIEZ BAESGES (,) B
graph:["127.0.0.1:9669"]
meta:["127.0.0.1:9559"]
}
# EEMWKSHIIEE Nebula Graph AEREIZEEMNEEIENIR,
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16.4.12 FA Kafka i

user: root
pswd: nebula
# #EF Nebula Graph FHEEEAFIBHEZERT.
space: basketballplayer
connection {
timeout: 3000
retry: 3
}
execution {
retry: 3
}
error: {
max: 32
output: /tmp/errors
}
rate: {
Limit: 1024
timeout: 1000
}
}
# RIBR
tags: [
# &8 Tag player HXER.
{
# Nebula Graph AR¥fRZEY Tag #&#F.
name: player
type: {
# IEEBIBRXHEN, RER Kafka.
source: kafka
# IEEMEANFREBIES A Nebula Graph : Client 3¢ SST.
sink: client
}
# Kafka ARZS8RibiL.
service: "127.0.0.1:9092"
# HEZ5.
topic: "topic_namel"

# Kafka BUBHEEMIHGHT - key. value. topic. partition. offset. timestamp. timestampTypeo

# Spark IEEUA DataFrame &, MRBBIEZNFE, BEGES (,) B

# 7£ fields BIEEFERAW, BIMA key MK Nebula A9 name, value FI[Z Nebula AEY age, RAIEITF :
fields: [key,value]

nebula.fields: [name,age]

# IEERPE—FIHIEN Nebula Graph Hm VID BIKIR.
# XEWE key FEEH key TR, RR key BHfFA VID, HFANEM name,
vertex:{
field:key
}

# BHXEA Nebula Graph BYBUESEL.
batch: 10

# Spark PE#HE
partition: 10

# ZECHRMER. 241 ¥
interval.seconds: 10

*

RE Tag team HEXER.

name: team
type: {

source: kafka

sink: client
}
service: "127.0.0.1:9092"
topic: "topic_name2"
fields: [key]
nebula.fields: [name]
vertex:{

field:key

}
batch: 10
partition: 10
interval.seconds: 10

1

# AEHEIE
edges: [
# i&@ Edge type follow AXER
{
# Nebula Graph FR¥{[ZEY Edge type %&#F.
name: follow

type: {
# IEEBIBRXHEN, REHR Kafka,
source: kafka

# IEENHIESA Nebula Graph WA,

# IEEMAFSEIBS A Nebula Graph : Client 3§ SST,
sink: client
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16.4.12 FA Kafka i

# Kafka ARZS8RibiL.
service: "127.0.0.1:9092"
# HEZ5.

topic: "topic_name3"

# Kafka BUBHEEHIHGHT - key. value. topic. partition. offset. timestamp. timestampTypeo
# Spark IEEUA DataFrame &, MRBBIEZNFE, BEGES (,) B

# £ fields BIEEFERAM, BIMNMAE key MK Nebula HHY degree, RHIEAT :

fields: [key]

nebula.fields: [degree]

# 1 source 2, ¥ topic PEFENDIEHSEIER.
# 1 target 2, § topic PE-IENBHNBENSBIER.
source:{

field:timestamp

}

target:{
field:offset

}

# IBE—NFIER rank BUR (FD3%) .
#ranking: rank

# BHXEA Nebula Graph AYEUESE.
batch: 10

# Spark DX#E
partition: 10

# ZECHRMER. 241 1 ¥
interval.seconds: 10

}
# &8 Edge type serve #HX{ER
{

name: serve

type: {

source: kafka

sink: client
}
service: "127.0.0.1:9092"
topic: "topic_name4"

fields: [timestamp,offset]
nebula.fields: [start_year,end_year]
source:{

field:key
}

target:{
field:value

}

# IBE—MIIER rank BUR (AI%) o
#ranking: rank

batch: 10

partition: 10
interval.seconds: 10

7% 3 . [l NEBULA GRAPH SAIE

3

IBITUTF @i Kafka S AZ| Nebula Graph . X TZEIVUHH, EZLSAGHZE,

S{SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange <nebula-exchange-2.6.1.jar_path> -c <kafka_application.conf_path>

Q  Note

JAR WHMRIZERTT K 1 B174%11%8E M maven G T,

NG

S{SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange /root/nebula-exchange/nebula-exchange/target/nebula-exchange-2.6.1.jar
-c /root/nebula-exchange/nebula-exchange/target/classes/kafka_application.conf

FH P R]LUEIR [AE B HEER batchSuccess . <tag_name/edge_name> , FRIARIHINECE, 41 batchSuccess. follow: 300 o
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16.4.12 FA Kafka ¥

T4 (FhE) WIEHGE
FFTR[LfE Nebula Graph % (/41 Nebula Graph Studio) FRHUTERIER), HHIASIRREES A, Hl40
G0 FROM "player100" OVER follow;
FAFRT LA AR AT SHow STATS EEBESEHEAE.
$B|5: (41F) 7£ NEBULA GRAPH HEEH3|

SABRE, HPATLE Nebula Graph HHEHOIEH EERS|, HEHES RS M4,

RJE%H: January 18, 2022
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16.4.13 § A SST XH#UE

ARG AR R IR AR5 SST (Sorted String Table) Xf3#{R{F7E HDFS L,

o

AEED
* (! Linux REZFFFA SST ffo

* RIZFHEIERY Default f&,

SRIER
Exchange SRR ARG @
* EHSFHIRISIEIREY nGQL iEAIES A Nebula Graph,
o FHEURIRREAEA R SST XfF, 2AJ51HB) Console #f SST X f:F A Nebula Graph,

TICRARARL SST X MHS ABIRIRENAS, KHUTE. s, RIESHENE,

SRR

SEATELRSS, ROVERINT LRSS (U2 Schema) |, SAGEREEH,

$~ Caution

16.4.13 A SST e

RIS A Nebula Graph, REEIETEZ CSV

BIRGAGHEER, (2 AR (KL 10 8) RPEZEN RN ZE MK G HE, TSR TS A,

o SEERIRREIR RN, SRR,

A E

Nebula Graph EKZE(#H RocksDB 1ENBHEMIF#51%, RocksDB /2 THEEIVAFIES 1%, f26t 7 —R% APT T OIS A SST e, H

Bl TP G At R

SST Xffe— Wil & THERKEN A FFREXTEAISC:, ATmAuhr R iisdE, £ SST B NI T2 M Exchange 1Y

Reader. sstProcessor #ll sstWriter 5%, & MEHECFLIARLMT ©

1. Reader MEHRTHH SIS,

. sstProcessor 4§ Nebula Graph iy Schema (2E4:5% SST ~¢fF, A5 L% HDFS, SST XfFrukgiES WEdE1EEHE L,

2
3. sstWriter fI7F— X HALSE, A58 SST X, Key SHHZIRITE Ao
4

AERL SST X2 )G, RocksDB il IngestExternalFile() /572fF SST X5 AZF| Nebula Graph ., 4l :

IngestExternalFileOptions ifo;
# SAEN SST Xt
Status s = db_->IngestExternalFile({"/home/usr/filel.sst", "/home/usr/file2.sst"}, ifo);
if (!s.ok()) {
printf("Error while adding file %s and %s, Error %s\n",
file_pathl.c_str(), file_path2.c_str(), s.ToString().c_str());
return 1;

}

VA IngestexternalFile() /7i&M, RocksDB BRIARFECIFEIEIRAEH, H HIHZE RocksDB G AR E, IR SST XAy a7
Memtable #HJ7EE, WK Memtable ##: (flush) Fff#, 5 SST IHMUETE LSM WERALALESE, NI —DRRFIIE, HITTFEER

1o
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BiEE

A32LL basketballplayer i85,

HiRECE

ASORBIHE MacOS T7ER, LU RAVERERLIERE |

o TR -
* CPU : 1.7 GHz Quad-Core Intel Core i7
* Nf¥:16 GB

* Spark : 2.4.7 BHUR
* Hadoop : 2.9.2 o iiasE

* Nebula Graph : 2.6.1,

ARSI
THaS ABdE 20, AP REALITER

* B72EGR%E Nebula Graph 2.6.1 HHEEGI MEA ¢

* Graph IR Meta IRSSHIHY TP HikERISG I,
* #i5 Nebula Graph GAURIIH & FEM,

* Meta ARZHCE A --ws_storage_http_port FI Storage ARFSELE SCAFHIY --ws_http_port —BL, FIAIERA 19779
* Graph RZECE ST --ws_meta_http_port 1 Meta ARSSHECE X AEHY --ws_http_port —E, BIANIER 19559 o

° Schema WS, CltH Tag 1 Edge type FUFR. JBIESE,

* B&%i% Exchange, sUEIER MEGHETC, jar XXfF. A7RfIHfEH Exchange 2.6.1,

° D&%, Spark,

* D723 JDK 1.8 (L EREA, JACEIREIAS R JAVA HOME,

* ff5ik Hadoop ARSSTEFTEE Storage ARSSHINLAR FiBITIEH,,

O\ Note

B3,

o WIRFE T MEARIRNY SST S2fF, 1HS WA BERIRN SRS, &EB R,
o MR AFEAER SST X, IAFHEIEHE Storage IRFSHINLAE EZ% Hadoop R%5.

* WIFFE INGEST (MRS A) 4R HaER SST XfF, 1E Storage MRSSHECE BN --nove_files=true, ZACE 21k Nebula Graph
£ INGEST J5#F SST XfF#5) (mv) %l data HR Fo --move_files fYERIAE N false, ULIY Nebula Graph Z &l (cp) SST XfFiMif+2
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1BMESE

358 1 : 7 NEBULA GRAPH Higlji SCHEMA

534t CSV XHFHEHRE, 42U T IE Nebula Graph 1@l Schema :

1. ff5ik Schema %, Nebula Graph Ay Schema B4 FHRTR,

2. {#if] Nebula Console li#—/ &22/d] basketballplayer, }0l%#—/ Schema, 41 TR,

K Eq ) Ja@

Tag player name string, age int

Tag team name string

Edge Type follow degree int

Edge Type serve start_year int, end_year int

## BIZEZRE

nebula> CREATE SPACE basketballplayer \
(partition_num = 10, \
replica_factor = 1, \
vid_type = FIXED_STRING(30));

## YEFFEZSE basketballplayer
nebula> USE basketballplayer;

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

## BUE Tag team
nebula> CREATE TAG team(name string);

## BIiE Edge type follow
nebula> CREATE EDGE follow(degree int);

## BIE Edge type serve
nebula> CREATE EDGE serve(start_year int, end_year int);

BEER, BZRPE4A,

HIg 2 B CSV ¥

BALLTER

1. 4b# CSV S22 Schema FYZEK,

O\ Note

AU A R SLEE RSk CSV XX,

2. FRHL CSV A TRikEE 1o

SR 3  (SSEEX

4% Exchange J&, %l target/classes/application.conf XCEFIRER KALE, HEARHIH,
S BT,

{

# Spark MEXEE
spark: {
app: {
name: Nebula Exchange 2.0

}
master: local
driver: {
cores: 1
maxResultSize: 16

}

executor: {
memory:1G

-621/709 -
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}

}

cores:{
max: 16

}

# Nebula Graph #EXEE
nebula: {

}

address:{
graph:["127.0.0.1:9669"]
meta:["127.0.0.1:9559"]

}

user: root

pswd: nebula

space: basketballplayer

# SST NHAEXAECE

path:{
# AHUIRBITEIRAEREY SST XHMBER
local:"/tmp"

# SST N47E HDFS HYTFfHEERTR
remote:"/sst"

# HDFS BY NameNode it
hdfs.namenode: "hdfs://*.*.*.*:9000"
}

# BRIMERSH

connection: {
# socket HEHE. HITHVEBHIRTIE], PAI: =F,
timeout: 30000

}

error: {
# RAKNE, BEERRHENABER.
max: 32
# KMASAEIIERIERHREF,
output: /tmp/errors

}

# EFABIE RateLimiter SRERHIZIZE) NebulaGraph HIIER.
rate: {

# Ratelimiter WRERMTSE,

Limit: 1024

# M Ratelimiter JRERSCITHEBRIBY(E], Ml : EF
timeout: 1000
}

# B
tags: [

# i&@8 Tag player HXES.
{
# $8E Nebula Graph FRENXH Tag %
name: player
type: {
# IEERIER, €A SV,

source: csv

# IREMAFSEIBS A Nebula Graph : Client 3§ SST,
sink: sst

}
# $EE CSV MR,

# XHEfETE HDFS £, FAWG|SHERERE, WU hdfs://FFk, FlaN"hdfs://ip:port/xx/xx.csv"o

path: "hdfs://*.*.*.*:9000/dataset/vertex_player.csv"

# IR SV XHRERXK, €A [_c0, _cl, _c2, ..., _cn] RRERX, HRIERABHENR.

# IR SV XHERL, WEAKMRNTI%.
fields: [_cl, _c2]

# 187 Nebula Graph FRTENXHIEMERTT.
# fields 5 nebula.fields BURFHA——IIRL,
nebula.fields: [age, name]

# IBE—HER VID B9iR.
# vertex MEMAS LR fields &\ csv.fields FHFIRRIE—H
# B#l, Nebula Graph 2.6. YR ATRFBEAERH VID,
vertex: {
field:_cO
}

25 () o

# IEENDRIT. B
separator: ","

# IR SV XHERXK, EF header RER true,
# WNR CSV XF&EFRE, BT header 1&EH false. BRIAMEA falseo
header: false

# {EEBHREA Nebula Graph HIRASRIE.
batch: 256
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# ¥5%E Spark HEHKE.

partition: 32
}
# iRE Tag team HXER.
{
# 187 Nebula Graph FRENXH Tag &,
name: team
type: {
# IEEBIBR, A CSVo
source: csv
# IEEMEANFRBIES A Nebula Graph : Client 3¢ SST.
sink: sst
}

# 18E CSV ISR,
# XUTERETE HDFS £, FWNGISHEREE, M hdfs://FFk, HlN"hdfs://ip:port/xx/xx.csv"o
path: "hdfs://*.*.*.*:9000/dataset/vertex_team.csv"

# IR CSV XM&BRX, A [_c0, _cl, _c2, ..., _cn] RRHERL, HHIHERABMEENR,
# IR CSV XHERL, WERKEMRIGI%.
fields: [_cl1]

# 187 Nebula Graph FENXHIEMERTT.
# fields 5 nebula.fields BURFHA——IIRL,
nebula.fields: [name]

# FBE—MIER VID B9,
# vertex WEMAS LM fields & csv.fields FHFIRRIE—H
# B, Nebula Graph 2.6.1{XIFFRTRBHAERM VID,
vertex: {
field:_c0
}

# EENNTN. BRAMEREGES (,) .

separator: ","
# IR SV XHERXK, EF header RER true,

# IR CSV XHEBERXK, EIF header i&EH false, BIAMEHR false.
header: false

# IBEEHAREA Nebula Graph HWERAREE,
batch: 256

# 18E Spark HHHE.

partition: 32

}

# MRFBAMELS S, BESERIENEBHITHM.
]
# A3Eih
edges: [

# &8 Edge type follow HX{ES.

{

# 187 Nebula Graph FRTENXH Edge type %&#H,
name: follow
type: {

# IEERIER, €A SV,

source: csv

# IREMAFSEIBS A Nebula Graph : Client 3§ SST,
sink: sst

}

# 1B CSV NHHRETER.
# XHEfETE HDFS £, FAWG|SHERERE, WU hdfs://FFk, FlaN"hdfs://ip:port/xx/xx.csv"o
path: "hdfs://*.*.*.*:9000/dataset/edge_follow.csv"

# WK CSV X&ERK, A [_c0, _cl, _c2, ..., _cn] FRHERL, HFETARMEENR,
# IR SV XHERL, WEAKMRNTI%.
fields: [_c2]

# 187 Nebula Graph FRTENXHIEMERTT.
# fields 5 nebula.fields BURFHA——IIRL,
nebula.fields: [degree]

# IBE—IERERSMBNRHR.
# vertex MEMAS LR fields &\ csv.fields FHFIRRIE—H
# B#l, Nebula Graph 2.6. YR ATRFBEAERH VID,
source: {
field: _c0
}
target: {
field: _cl
}

# EENNTT. BRAMEREGES (,) .

separator: ","
# IBE—NFIUER rank BUR (FD3%) .

#ranking: rank
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# HIR CSV XHERXK, ¥ header REA true,
# WNR CSV XHRERK, EIF header &EA false. BIAMEA falseo
header: false

# 1EEBEHREA Nebula Graph BIRANEER.
batch: 256

# 187 Spark DH#E.
partition: 32

*

i%E Edge type serve HXES.

# 187 Nebula Graph FRENH Edge type &,
name: serve
type: {

# FEEMIER, €A SV

source: csv

# IEEMNARFSEKIBESA Nebula Graph : Client 3 SST
sink: sst

}

# 18E CSV XHFHIRETRR.
# XFERETE HDFS Lk, ARG |SHEkCE’fE, M hdfs://FFk, HIa0"hdfs://ip:port/xx/xx.csv"o
path: "hdfs://*.*.*.*:9000/dataset/edge_serve.csv"

# WK CSV XMRERX, €A [_c0, _cl, _c2, ..., _cn] RRHERL, HFIETARMEENR.
# MR SV XHHERXK, NWEMEmIIA.
fields: [_c2,_c3]

# 187 Nebula Graph FREXMIEMHTT.
# fields 5 nebula.fields WIRFHUA——IIRL,
nebula.fields: [start_year, end_year]

# BE—MIHERERSMBN SRR,
# vertex MYEXAS LR fields HE csv.fields PHFIRRE—H,
# E#i, Nebula Graph 2.6. 1{XZHFFRIBHELARMN VID,
source: {
field: _c0
}
target: {
field: _cl
}

# IBENDEN. BRAMERELES () .
separator: ","

# IBE—NFIER rank BUR (FI3%) .
#ranking: _c5

# IR SV XHERXK, EF header RENR true,
# WNR CSV XF&ERX, BT header IREH false. BRIAMEA falseo
header: false

# {EEBHREA Nebula Graph HIRADEE.
batch: 256

# 18E Spark SH#E.

partition: 32
}
]
# MRBEAMEZIL, FSEFENEBHTHM.
}
S|4 ER SST X

SBATAN T i CSV IEXHAERCH SST SXff, X TSR, S WM H2EL,

i

S{SPARK_HOME}/bin/spark-submit --master "local" --conf spark.sql.shuffle.partitions=<shuffle_concurrency> --class com.vesoft.nebula.exchange.Exchange <nebula-
exchange-2.6.1.jar_path> -c <sst_application.conf_path>

Q  Note

AR SST ST, =¥ K| Spark 1Y shuffle #:1E, 1EEREIESER @SN spark.sql.shuffle.partitions FIHELE,

O\ Note

JAR WAHMRIRRYT K 1 B174%11%80E M maven ©F T,
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NG

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-2.6.1.jar -c /root/nebula-exchange/nebula-exchange/target/classes/sst_application.conf

S PUTSERE, ATLAE HDFS /Y /sst B3 (nebula.path.remote ZEHEE) NEBRNERMN SST X,

Q  Note

WX Schema HIESURME, FIAIEREZER, BX Tag, X Edge type &, FEEF AR SST X, KN SST XHFEKIE Space ID, Tag
ID. Edge ID %{Z1,

$|5 FASSTXH

O\ Note

SARTEFIALTEE
* iINFTE % Storage ARSSMIHLER LAREEEE Hadoop RS, FALE HADOOP HOME fil JAVA HOME,
* Meta RSSHELE ST --ws_storage_http_port (HISRPEH, WEFHNEM) M Storage ARSSHELE STHHI --ws_http_port —3, HIANHES A 19779 o

* Graph IRESHEC B XA --ws_meta_http_port (AORH, BFNIHEM) Al Meta ARSSHCE LAY --ws_http_port —E, FIAIER 19559 o

A% P T HIERZ Nebula Graph BE/E, #AU1 Fg(ESA SST s(ff :
1. ST an et 2 i Gy 22 ],
nebula> USE basketballplayer;
2. PUUTAA T E SST S¢ff -
nebula> DOWNLOAD HDFS "hdfs://<hadoop_address>:<hadoop_port>/<sst_file_path>";
NI
nebula> DOWNLOAD HDFS "hdfs://*.*.*.*:9000/sst";
3. PuiTam A FA SST SfF -

nebula> INGEST;

O\ Note

o MIRFBHEW T, ETE Nebula Graph ZZ2E 2N data/storage/nebula HSEN, XN Space ID H AN download SCEEFEMIER, SASFEH T
# SST stfF, ANREZERZEZRIAR, RIFRIANFTE LA T ZMER download TR,

* WURTG AR HBURERHR L EH S A, FHALT INeesT; HIAT,

e (FLE) WIEKIE

FFTR[LfE Nebula Graph %/ (/41 Nebula Graph Studio) FRHUTERIER, HIASIRREES A, B4

GO FROM "player100" OVER follow;

P AT U4 sHow STATS ZEBEZHERE,
S 7. (40F) 7 NEBULA GRAPH hEEHE|

SABEE, FFPATLE Nebula Graph HEHAEDFERRT], FHHIES RS 1M,
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IREEH: March 1, 2022
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16.4.14 St Nebula Graph ¥/

16.4.14 S Nebula Graph £

ARSI — AR BBEHA A Exchange ff Nebula Graph HiW#dE S HIE] CSV ST,
® Enterpriseonly

{X42)kh Exchange %5t Nebula Graph Z##%] CSV X ff,

235 K: 3=

ATRBIE Linux SRGIHELWIING T, SHBARRIHERVIREHE R T,

353
2 BR
CPU 4 Intel(R) Xeon(R) Platinum 8260 CPU @ 2.30GHz
NTF 16G
A 50G
Ex

CentOS 7.9.2009

LGS

£ Ji A

JDK 1.8.0

Hadoop 2.10.1

Scala 2.12.11

Spark 2.4.7

Nebula Graph 2.6.1
RS

ARG, EBEETRN Nebula Graph 1#i&# basketballplayer %iiits, Hy Schema BRI T £,

HH £ JE 1k

Tag player name string, age int

Tag team name string

Edge type follow degree int

Edge type serve start_year int, end_year int
BESR

1. )\ Nebula Graph ®IiiE#E kALK Exchange B JAR SXfF,
2. (BRI E .

ViR Exchange #2{% 75 H Nebula Graph #UEL FARVECE SR export_application.conf , HAPEEIEIYIIIAZ I Exchange AliE, AR
L E SR DN AT
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16.4.14 S} Nebula Graph %

# Processing tags
# There are tag config examples for different dataSources.
tags: [
# export NebulaGraph tag data to csv, only support export to CSV for now.
{
name: player
type: {
source: Nebula
sink: CSV
}
# the path to save the NebulaGrpah data, make sure the path doesn't exist.
path:"hdfs://192.168.8.177:9000/vertex/player"
# if no need to export any properties when export NebulaGraph tag data
# if noField is configured true, just export vertexId
noField:false
# define properties to export from NebulaGraph tag data
# if return.fields is configured as empty Llist, then export all properties
return.fields:[]
# nebula space partition number
partition:10

]

# Processing edges

# There are edge config examples for different dataSources.

edges: [

# export NebulaGraph tag data to csv, only support export to CSV for now.
{
name: follow
type: {
source: Nebula
sink: CSV

}
# the path to save the NebulaGrpah data, make sure the path doesn't exist.
path:"hdfs://192.168.8.177:9000/edge/fol low"
# if no need to export any properties when export NebulaGraph edge data
# if noField is configured true, just export src,dst,rank
noField:false
# define properties to export from NebulaGraph edge data
# if return.fields is configured as empty list, then export all properties
return.fields:[]
# nebula space partition number
partition:10

3. A T a4 S Nebula Graph AiEdE,

<spark_install_path>/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange nebula-exchange-x.y.z.jar_path> -c <export_application.conf_path>

ATRBE I S S0 T

$ ./spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange \
~/exchange-ent/nebula-exchange-ent-2.6.1.jar -c ~/exchange-ent/export_application.conf

4. fords S H TR,
a. HE HRKRE TRAHINER T CSV 3Xff,

$ hadoop fs -ls /vertex/player
Found 11 items

-rw-r--r-- 3 nebula supergroup 0 2021-11-05 07:36 /vertex/player/_SUCCESS

“rW-r--r-- 3 nebula supergroup 160 2021-11-05 07:36 /vertex/player/ part-00000-17293020-ba2e-4243-b834-34495c0536b3-c000.csv
-rwW-r--r-- 3 nebula supergroup 163 2021-11-05 07:36 /vertex/player/ part-00001-17293020-ba2e-4243-b834-34495c0536b3-c000.csv
-rw-r--r-- 3 nebula supergroup 172 2021-11-05 07:36 /vertex/player/ part-00002-17293020-ba2e-4243-b834-34495c0536b3-c000.csv
-rw-r--r-- 3 nebula supergroup 172 2021-11-05 07:36 /vertex/player/ part-00003-17293020-ba2e-4243-b834-34495c0536b3-c000.csv
-rw-r--r-- 3 nebula supergroup 144 2021-11-05 07:36 /vertex/player/ part-00004-17293020-ba2e-4243-b834-34495c0536b3-c000.csv
-rwW-r--r-- 3 nebula supergroup 173 2021-11-05 07:36 /vertex/player/ part-00005-17293020-ba2e-4243-b834-34495c0536b3-c000.csv
-rw-r--r-- 3 nebula supergroup 160 2021-11-05 07:36 /vertex/player/ part-00006-17293020-ba2e-4243-b834-34495c0536b3-c000.csv
-rw-r--r-- 3 nebula supergroup 148 2021-11-05 07:36 /vertex/player/ part-00007-17293020-ba2e-4243-b834-34495c0536b3-c000.csv
“rW-r--r-- 3 nebula supergroup 125 2021-11-05 07:36 /vertex/player/ part-00008-17293020-ba2e-4243-b834-34495c0536b3-c000.csv
-rwW-r--r-- 3 nebula supergroup 119 2021-11-05 07:36 /vertex/player/ part-00009-17293020-ba2e-4243-b834-34495c0536b3-c000.csv

b. K& CSV XA, WEEdE T,

/5% #H: December 13, 2021
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16.5 Exchange # ULinlisi

16.5 Exchange % Ui ja)&

16.5.1 4wiFin)A

Q : BB%JE central BEERIE TEKM, HREHCould not resolve dependencies for project xxx
THHE Maven ZZEH T Libexec/conf/settings. xml SCAFHT mirror H#53 :

<mirror>
<id>alimaven</id>
<mirrorOf>central</mirror0f>
<name>aliyun maven</name>
<url>http://maven.aliyun.com/nexus/content/repositories/central/</url>
</mirror>

K2 mirror0f B SACEN *, AN *, TEIESCN central 5K *, 1SparkPackagesRepo, !bintray-streamnative-maven o

JiiA © Exchange 1 pom.xnl FFAEF MEKIHCAE Maven B9 central GEH,  pom.xnl BLE 7 XF MEISFATER G2 4L, 415R maven HfCE 5
HEXS R mirror0f (BN *, HRAFTEMIHISTE central GFE T4, SEFEHIIK,

16.5.2 H TR}
Q : Yarn-Cluster &30 FANfaAIIRE3Z ?

£ Yarn-Cluster #:0 F@ZESS, WESEM i

SSPARK_HOME/bin/spark-submit --class com.vesoft.nebula.exchange.Exchange \
--master yarn-cluster \

--files application.conf \

--conf spark.driver.extraClassPath=./ \

--conf spark.executor.extraClassPath=./ \

nebula-exchange-2.0.0.jar \

-c application.conf

Q : #R¥Hmethod name xxx not found

—MoRm AR ES R, FE Meta k%5, Graph fiR%. Storage RS5HY RCE,

Q : #& NoSuchMethod. MethodNotFound $&i% (Exception in thread "main" java.lang.NoSuchMethodErrorZs)

Y KRZHUZIAN JAR EIRZERIRA 2SS EBIIRES, ISR EREIRS A, 5 Exchange H{ERMNRAB T, BERS K, L
A, Scala iiA, Hive fiftA,

Spark /it

il

M

Q : Exchange F A Hive BuEAJHREEException in thread "main" org.apache.spark.sql.AnalysisException: Table or view not found

K125 exchange S ATEMHERSE -h, K& table fl database 275 1EH, 1E spark-sql FHTHFECER exec B4, RIE exec 1B4)
HI IR,
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Q : 5E1T7EIHR FE com. facehook. thrift.protocol . TProtocolException: Expected protocol id xxx

IEf#& Nebula Graph g8 ACE 2 & IER,

° AIFVEIRES, RPM 2 DEB %%, IHRCIE S MRFFHIELESFH --port TR,

* {152 docker &

1E nebula-docker-compose H 3% T 1T docker-compose ps, 4N :

2, TERLE docker WU HSRIERIS, &F AT :

$ docker-compose ps

Name

Command

16.5.2 $ATIIE

nebula-docker-compose_graphd_1
nebula-docker-compose_metad0_1

tcp, 9560/tcp

nebula-docker-compose_metadl_1

tep, 9560/tcp

nebula-docker-compose_metad2_1

tcp, 9560/tcp

nebula-docker-compose_storaged0_1

0.0.0:33183->9779/tcp, 9780/tcp

nebula-docker-compose_storagedl_1

0.0.0:33177->9779/tcp, 9780/tcp

nebula-docker-compose_storaged2_1

0.0.0:33185->9779/tcp, 9780/tcp

W Ports Fll, #K docker MU, BN :
- Graph Z5A]HRVSRIS2 9669,

- Meta R85 ] HIYSGITSH 33167, 33168, 33164,
- Storage RS AT AR5 33183, 33177, 33185,

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

./bin/nebula-metad --flagf ...
./bin/nebula-metad --flagf ...
./bin/nebula-storaged --fl ...
./bin/nebula-storaged --fl ...

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

Up (healthy)
Up (healthy)

Up (healthy)

(healthy)

=
°

Up (healthy)

ES]

Up (healthy)

°

Up (healthy)

S

o

o

o

o

o

:33205->19669/tcp,
:33165->19559/tcp,

:33166->19559/tcp,
:33161->19559/tcp,
:33180->19779/tcp,
:33175->19779/tcp,

:33184->19779/tcp,

o

o

o

o

o

o

o

o

o

o

:33204->19670/tcp,
:33162->19560/tcp,

:33163->19560/tcp,
:33160->19560/tcp,
:33178->19780/tcp,
:33172->19780/tcp,

:33181->19780/tcp,

Q : ;BT EEExCeption in thread "main" com.facebook.thrift.protocol.TProtocolException: The field 'code' has been assigned the invalid value -4

i

Q : 1% Hive FRYEEES A Nebula Graph BFHIRELSANEARR ?

# Exchange A5 Nebula Graph MASEEGIEAL, FEAHER TS E RS,

AR Hive HRURREMET ST, AIREHINZEI. M7 SR S A M A JAR SR ERTINELUT 5 :

--conf spark.driver.extraJavaOptions=-Dfile.encoding=utf-8
--conf spark.executor.extralavaOptions=-Dfile.encoding=utf-8

A

<spark_install_path>/bin/spark-submit --master "local" \
--conf spark.driver.extraJavaOptions=-Dfile.encoding=utf-8 \
--conf spark.executor.extraJavaOptions=-Dfile.encoding=utf-8 \
--class com.vesoft.nebula.exchange.Exchange \
<nebula-exchange-2.x.y.jar_path> -c <application.conf_path>

ANFURTE YARN Hp, LU R a4y

<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.extralavaOptions=-Dfile.encoding=utf-8 \
--conf spark.executor.extraJavaOptions=-Dfile.encoding=utf-8 \
<nebula-exchange-2.x.y.jar_path> \

-c application.conf

-630/709 -
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:9669->9669/tcp
:33167->9559/

0.0.0.0:33168->9559/

0.0.0.0:33164->9559/

9777/tcp, 9778/tcp, 0

9777/tcp, 9778/tcp, 0.

9777/tcp, 9778/tcp, 0
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16.5.3 ML

16.5.3 EC & inl#R

Q : MILEEEIMNS ASE ?
* batch : %4%4 Nebula Graph fRZ5H nGQL 4 SERAAL.
* partition : Spark BRI, ForEIES AR,

* nebula.rate : [fi] Nebula Graph &3%1E K a1 5 SRR,
- limit : FORFREREITAN,
- timeout : FRIRECAT AR

RN B PERE ADE Y S TS E, NSRS AT, Storage IRS5HY leader 28, RILUE Y/ XIS EAIE, RIS AGHE,

16.5.4 HAthja)
Q : Exchange Z#HpLEARASE) Nebula Graph ?

%% UL Exchange HY{E R,

Q : Exchange 5 Spark Writer B+4 %% ?

Exchange J2{F Spark Writer £t FH&1 Spark N AT, —&EHTAES ARG BRI &5 3] Nebula Graph #, {HZ2)5H
HI4E T /RS TE Exchange b, 5 Spark Writer #tt, Exchange BTG

o THEFEEIEIR, 41 MySQL, Neo4j, Hive, HBase, Kafka, Pulsar %,

* [BH T Spark Writer F#77[FI#, 4l Spark 28X HDFS BEMEURER, ERINSEGEINREIRSA String 268, RIRES: Nebula Graph & X
Schema [, Fill Exchange I T EdEIEEIN B PCALAIZEE, 4 Nebula Graph /& XHY Schema FEHEIAIAIE String 5 (41
double) I}, Exchange &% String ZEBUNIFEHRELAR XTIV (41 double) .

Q : Exchange {E58BAYERERN(T ?

Exchange HYHEREMIRBARFINNX /%S 0L Nebula Exchange test result,

BJE%#H: November 24, 2021
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https://github.com/vesoft-inc/nebula-exchange/blob/master/bench/exchange-test.md

17. Nebula Operator

17. Nebula Operator

17.1 {3 Nebula Operator
17.1.1 BARBER

Nebula Operator 2T Kubernetes %4t I st EME4E Nebula Graph £EHITE, #4TT Kubernetes # #Hl#I, Nebula Graph fF
HIBMEURAIA 2 E AR Kubernetes %4iH, il Nebula Graph s E F = 5 AE EEGRE,
17.1.2 T1ERIB

XIF Kubernetes REENAFEIEIESR, FF AT LUBIEAINEE X APT MRV, W52 EH

CustomResourceDefinition (CRD) .

Nebula Operator I Nebula Graph SRS EIMS )y CRD, EEEAEZ 1 NER API M5, 4 StatefulSet. Service fil ConfigMap,
Nebula Graph SR H #& BRI Hdmil ) — MEHERR, 75 Kubernetes REIN, & —MPNEBREMNSR, #EBTE — MFENZHEIGE, ek
FRIRASEST S C AT gEEh e, BRSNS, Y — CR LHIHHFERH, Nebula Operator 2RI HIFARIRSEAR E LR ARL
WA,

17.1.3 IRENEA

Nebula Operator E.ESIIREATT :

o ARIEOVEAIEIZ - Nebula Operator f{b T H B AIEIEEERET R, F P RFHR TN CR S2fF, Nebula Operator BlIAf s ot al &/
FRr—"X R Nebula Graph 5, BZ(EESE I Kubectl % Nebula Graph ££#a# /] Helm {3 Nebula Graph %,

o R AN | B EEREATEA Nebula Graph JFU/ESRELIY 45754820, Nebula Graph #/2% Nebula Operator S 7§ 44 H1E
B, MPALGES YAML BB TR R, BAREBIRNEREE. B2{ER2E MM Kubeclt § EASERE slffif] Helm I 45 &4ER

o SR ¢ SR 2.5 x ilEY Nebula Graph $#EEE 2.6 .x filt,

* WIEHK : Nebula Operator H Nebula Graph $EHHEELIEET, ZESHUBRIIRSSIRS, —H AR, Nebula Operator Hzhi#H A48
o, HZERASENRAR,

o YMEEE | FETUEE SR BRI, Nebula Operator $2AHHIEE BRI LU Pods 4153 4i/E Nebula Graph $#E,

17.1.4 (SRS

AR

Nebula Operator ~3F; v1 x filiA "y Nebula Graph, HX5 Nebula Graph MARIAN X RA1T :

Nebula Operator ffiA Nebula Graph JiiiA
0.9.0 2.5x~26x
0.8.0 2.5.x

ThHHERRH!

Hiiif Nebula Operator R #F51 4% Nebula Graph #8f, T34 4% Nebula Graph #£8%,

17.1.5 AR

Release
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https://kubernetes.io
https://github.com/vesoft-inc/nebula
https://www.nebula-cloud.io/
https://kubernetes.io/docs/concepts/extend-kubernetes/api-extension/custom-resources/#customresourcedefinitions
https://github.com/vesoft-inc/nebula-operator/releases/tag/v0.9.0

17.1.5 BEHBIHA

G November 24, 2021
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17.2 {3

17.2 (EFARIE
i} Nebula Operator 1/i[i] Nebula Graph SEEEIRSS IR :

1. %% Nebula Operator,
2. fil# Nebula Graph %4,

B IESEMH Kubectl 5% Nebula Graph #£#t8# i] Helm 8% Nebula Graph #£#,
3. %% Nebula Graph %5,

IR HH: November 25, 2021
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17.3 EB%E Nebula Operator

PRI Helm T E{#% Nebula Operator,

17.3.1 H5R]ER

17.3 #% Nebula Operator

Nebula Operator N & Nebula Graph $#£8f, i EFEAET RGP TahZSE, TR, THMEE Nebula Graph, J8EH V&S EEAE R

AR B AE

17.3.2 BRSRG
LRI

%% Nebula Operator iff, HIF &L TR H AR ZERRAN ERTE @

/¢S JiR AR
Kubernetes >=1.16
Helm >=3.2.0
CoreDNS >=1.6.0
CertManager >=1.2.0
OpenKruise >=0.8.0

AUERFEFIEE T A A PRI SRS, P 0TE RBAC (FIE) .
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https://helm.sh/
https://kubernetes.io
https://helm.sh
https://github.com/coredns/coredns
https://cert-manager.io
https://openkruise.io
https://kubernetes.io/docs/admin/authorization/rbac

17.3.3 0Bk

BRI

O\ Note

LUFAAH Nebula Operator V55 =7711H, Nebula Operator 54kl 2 S5 LR 15 12 IR [A]

* CoreDNS
CoreDNS Z—/NRIGHY. RIY BN DNS IRS545, WSS ERRENIE RN Pods 1Y DNS RS54,
Nebula Graph HEH MR DNS TS x. default.sve. cluster. local SR HIE(E,

¢ cert-manager

O\ Note

WA BV Nebula Operator BLE I admissionliebhook. create (Y{E LA false, LR cert-manager. H XELEIIVIEEN, HSH T L&
Nebula Operator H'1J H7E XHLiE Chart &47,

cert-manager Z—MHIMLEMIERNTE, FIAH Kubernetes API § EYiiE, £/ Webhook IRE#FZH cert-manager FRIVEIASHEA

P4ll, FFA[$% cert-manager installation documentation %% cert-manager,

cert-manager fiT4IF Nebula Graph (JEMAMRIA, AR EE=HEEHE1TEHF %0 Nebula Graph fml e, HHCH
admissionliebhook. create FY{EIS N true , #AJGFIZCEE cert-manager,

¢ OpenKruise

OpenKruise 22 Kubernetes &R 8, HE5 5441 Kubernetes —# T, JMH] Pod. Sidecar Zes, HEEY MR RIYE R
HEFRRAAERIINAE, Nebula Operator Esh 72 %] OpenKruise FFEEHA StatefulSet MEIEE, I 7%% openkruise

installation documentation %% OpenKruise,

17.3.3 12T B

#% Nebula Operator
1. 74 Nebula Operator chart %= Helm,

helm repo add nebula-operator https://vesoft-inc.github.io/nebula-operator/charts

2. hIEURHTY Helm Q7

helm repo update
%% Helm GFEIREEZ heln repo fH X158,
3. 4% Nebula Operator,

helm install nebula-operator nebula-operator/nebula-operator --namespace=<namespace_name> --version=${chart_version}

fian, %24£0.9.0/kHY Operator w4l T,

helm install nebula-operator nebula-operator/nebula-operator --namespace=nebula-operator-system --version=0.9.0
o _LaRan4sHi nebula-operator-system A FH QIR A4 Z2(E], ANSRAH R G % An4a2iE], ATLDUAAT kubectl create namespace nebula-operator-system 4T
B, AT Gl A 4 22,

* 0.9.0 & Nebula Operator chart BJRA, 4 Chart FHRE—NERMEAR, FIARHEE, 4T helm search repo -1 nebula-operator 22 Chart kR
Ao

PP AIERIITZ 2 Nebula Operator chart a3 HE X HAE, FLER, &F FXHEXAGE Chart,
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https://coredns.io/
https://github.com/coredns/deployment/tree/master/kubernetes
https://cert-manager.io/
https://cert-manager.io/docs/installation/kubernetes/
https://openkruise.io/en-us/
https://openkruise.io/en-us/docs/installation.html
https://openkruise.io/en-us/docs/installation.html
https://helm.sh/docs/helm/helm_repo/

BREXHCE Chart

AT helm show values [CHART] [flags] Z7& AJHCE IV,

RGN

[abby@master ~]$ helm show values nebula-operator/nebula-operator

image:
nebulaOperator:

image: vesoft/nebula-operator:v0.9.0

imagePullPolicy: Always
kubeRBACProxy:

image: gcr.io/kubebuilder/kube-rbac-proxy:v0.8.0

imagePullPolicy: Always
kubeScheduler:

image: k8s.gcr.io/kube-scheduler:v1l.18.8

imagePullPolicy: Always

imagePullSecrets: []
kubernetesClusterDomain: ""

controllerManager:
create: true
replicas: 2
env: []
resources:
Limits:
cpu: 200m
memory: 200Mi
requests:
cpu: 100m
memory: 100Mi

admissionWebhook:
create: true

scheduler:
create: true
schedulerName: nebula-scheduler
replicas: 2
env: []
resources:
Limits:
cpu: 200m
memory: 200Mi
requests:
cpu: 100m
memory: 100Mi

BRI

BY

image.nebulaOperator . image

image .nebulaOperator . imagePullPolicy
imagePullSecrets
kubernetesClusterDomain
controllerManager.create
controllerManager.replicas
admissionWebhook. create
shceduler.create

shceduler. schedulerName

shceduler.replicas

ERIME
vesoft/nebula-operator:v0.9.0

IfNotPresent

cluster. local

true

true
true

nebula-scheduler

[N

ik

Nebula Operator F5i(%, hi4<90.9.0,
BHGHLEUR N,

BRI,

EREA,

JEAEH controller-manager,
controller-manager &I4%%,

J275 )5l Admission Webhook,

JE7 )2 A Scheduler,

VR AR

nebula-scheduler ElI74<%%,

AT helm install [NAME] [CHART] [flags] A% Chart I, W[#5E Chart ftiE, HEZEE, SHEZEENIHE X Chart,

17.3.3 0Bk

LUFRBIATEZ%E Nebula Operator I, 1§ Nebula Operator [ AdmissionWebhook HLfil2h % FIRZS (BRIAJTE AdmissionWebhook)
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https://helm.sh/docs/intro/using_helm/#customizing-the-chart-before-installing

17.3.3 0Bk

helm install nebula-operator nebula-operator/nebula-operator --namespace=<nebula-operator-system> --set admissionWebhook.create=false

£ Helm ZZZEREUEZ helm install #H X (R

%1 Nebula Operator

F 2% Nebula Operator f&, RIERECR ${HOME} /nebula-operator/charts/nebula-operator/values.yanl SXEFHSEIIENRTHT Nebula Operator, {58
LI

1. 5if% Nebula Operator BEZEAN,

git clone https://github.com/vesoft-inc/nebula-operator.git

2. &K ${HOME} /nebula-operator/charts/nebula-operator/values.yaml SLFHIISEE,

3. H# Nebula Operator,

helm upgrade nebula-operator nebula-operator/nebula-operator --namespace=<namespace_name> -f ${HOME}/nebula-operator/charts/nebula-operator/values.yaml

<namespace_name> A Fll A1 A4 221, nebula-operator #% Pods fElta44 2400 T,
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https://helm.sh/docs/helm/helm_install/

17.3.3 0Bk

F4& Nebula Operator

HF 0.9.0 AN Nebula Operator #Y H &L FEHREL 7 - 170%, KILHFZJ51 Operator & 2.5.x AN Nebula Graph 2 SEGEAE
MR, PRI 2.5.x M4 Nebula Graph $8, K56 AAHNRAK Operator A% 2.6.x AR,

1. hHURH Helm G,
helm repo update
2. 7+ Operator,
helm upgrade nebula-operator nebula-operator/nebula-operator --namespace=<namespace_name> --version=0.9.0
il
helm upgrade nebula-operator nebula-operator/nebula-operator --namespace=nebula-operator-system --version=0.9.0
s

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:

Nebula Operator installed!

3. hIHUEHTHY CRD ACE ST,

O\ Note

4% Operator J&, FEFNF-ZAHMNTY CRD ftiE, 70 Nebula Graph 5 0I#A KK, B % CRD WALE, %I apps.nebula-
graph.io_nebulaclusters.yaml,

helm pull nebula-operator/nebula-operator

4. 7+ CRD FriE s,

kubectl apply -f <crd_file_name>.yaml
G/

kubectl apply -f config/crd/bases/apps.nebula-graph.io_nebulaclusters.yaml
s

customresourcedefinition.apiextensions.k8s.io/nebulaclusters.apps.nebula-graph.io created

ENEL Nebula Operator
1. #1% Nebula Operator chart,

helm uninstall nebula-operator --namespace=<nebula-operator-system>
2. filkx CRD,

kubectl delete crd nebulaclusters.apps.nebula-graph.io
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https://github.com/vesoft-inc/nebula-operator/blob/v0.9.0/config/crd/bases/apps.nebula-graph.io_nebulaclusters.yaml
https://github.com/vesoft-inc/nebula-operator/blob/v0.9.0/config/crd/bases/apps.nebula-graph.io_nebulaclusters.yaml

17.3.4 o8k

17.3.4 [54i2(E

f#f Nebula Operator Hal{t#% Nebula Graph #£#f, HZEL, ESEHH Kubectl #i% Nebula Graph £Rfsi&{#H Helm % Nebula
Graph 5,

FJ5%#H: November 25, 2021
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17.4 % Nebula Graph##t

17.4 EBZE Nebula Graph&&#

17.4.1 f£F Kubectl #3Z& Nebula Graph &&%
iR

2% Nebula Operator
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17.4.1 ffiff] Kubectl #% Nebula Graph ##f

ailie3 22
ASCLAONEES T nebula FIEEEERBI, BiRRATATERE Nebula Graph %4,
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. B4 M apps_vialphal_nebulacluster.yaml 31,
RBISAFRINERIT

apiVersion: apps.nebula-graph.io/vlalphal
kind: NebulaCluster
metadata:
name: nebula
spec:
graphd:
resources:
requests:
cpu: "500m"
memory: "500Mi"
Limits:
cpu: "1
memory: "1Gi"
replicas: 1
image: vesoft/nebula-graphd
version: v2.6.1
service:
type: NodePort
externalTrafficPolicy: Local
LogVolumeClaim:
resources:
requests:
storage: 2Gi
storageClassName: gp2
metad:
resources:
requests:
cpu: "500m"
memory: "500Mi"
Limits:
cpu: "1"
memory: "1Gi"
replicas: 1
image: vesoft/nebula-metad
version: v2.6.1
dataVolumeClaim:
resources:
requests:
storage: 2Gi
storageClassName: gp2
LogVolumeClaim:
resources:
requests:
storage: 2Gi
storageClassName: gp2
storaged:
resources:
requests:
cpu: "500m"
memory: "500Mi"
Limits:
cpu: "1"
memory: "1Gi"
replicas: 3
image: vesoft/nebula-storaged
version: v2.6.1
dataVolumeClaim:
resources:
requests:
storage: 2Gi
storageClassName: gp2
LogVolumeClaim:

resources:
requests:
storage: 2Gi
storageClassName: gp2
reference:

name: statefulsets.apps
version: vl
schedulerName: default-scheduler
imagePullPolicy: Always
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SRAEAATT
2R

metadata. name

spec.graphd.replicas

spec.graphd. images

spec.graphd.version

spec.graphd.service

spec.graphd. logVolumeClaim. storageClassName

spec.metad.replicas

spec.metad. images

spec.metad.version

spec.metad.dataVolumeClaim. storageClassName

spec.metad. LogVolumeClaim.storageClassName

spec.storaged.replicas

spec.storaged. images

BRME

vesoft/nebula-graphd

v2.6.1

vesoft/nebula-metad

v2.6.1

vesoft/nebula-storaged

17.4.1 ffiff] Kubectl #% Nebula Graph ##f

filisdh

A&y Nebula Graph %
BEAFR,

Graphd RS HIEIAR%L,

Graphd R% A 2R
%

Graphd R RA S

Graphd k% Service At
[

Graphd IR%H HERTF
BALE .

Metad AR IVEIARL
Metad RS A28 5%,
Metad REHIMRAS

Metad /i35 HyRUE S 7%
FLiE,

Metad fR55 19 H S 7
B iE o

Storaged ARZ5HIRIALL,

Storaged IR A 2R

%,

spec. storaged. version v2.6.1 Storaged RFSHIMAS

spec.storaged.dataVolumeClaim.storageClassName - Storaged RS HEIER1F
fEEL I,

spec.storaged. LogVolumeClaim. storageClassName - Storaged IR HERE
fEBL I,

spec. reference.name - A2 4 o

spec. schedulerName - VA S 2R R

spec. imagePul LPolicy Nebula Graph B HBGERE, X TFHICRREIENS, BRGPIIUR IS,

%% Image pull policy,
2. fll# Nebula Graph %,
kubectl create -f apps_vlalphal_nebulacluster.yaml
R[]
nebulacluster.apps.nebula-graph.io/nebula created
3. &% Nebula Graph $£EHRES,

kubectl get nebulaclusters.apps.nebula-graph.io nebula

iRMmE]
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NAME GRAPHD-DESIRED  GRAPHD-READY  METAD-DESIRED  METAD-READY  STORAGED-DESIRED  STORAGED-READY  AGE
nebula 1 1 1 1 3 B] 86s

e

FA PR LB 4l apps_vialphal_nebulacluster.yanl SCEEHAY replicas {EDST Nebula Graph AT 464
rase

A2 Nebula Graph S+ Storage HR55%E 5 1N FHANT -

1. I apps_vlalphal_nebulacluster.yaml SCfH storaged.replicas FYZBEUEM 3 20H 56

storaged:
resources:
requests:
cpu: "500m"
memory: "500Mi"
Limits:
cpu: "1"
memory: "1Gi"
replicas: 5
image: vesoft/nebula-storaged
version: v2.6.1
dataVolumeClaim:
resources:
requests:
storage: 2Gi
storageClassName: gp2
logVolumeClaim:
resources:
requests:
storage: 26Gi
storageClassName: gp2
reference:
name: statefulsets.apps
version: vl
schedulerName: default-scheduler

2. PATLLT an il R BEHTR2P % Nebula Graph 4 CR H,

kubectl apply -f apps_vlalphal_nebulacluster.yaml

3. #&F Storage IRFSIIRIAEL,

kubectl get pods -l app.kubernetes.io/cluster=nebula

XA
NAME READY  STATUS RESTARTS  AGE
nebula-graphd-0 1/1 Running 0 2m
nebula-metad-0 1/1 Running 0 2m
nebula-storaged-0 1/1 Running 0 2m
nebula-storaged-1 1/1 Running 0 2m
nebula-storaged-2  1/1 Running 0 2m
nebula-storaged-3  1/1 Running 0 5m
nebula-storaged-4 1/1 Running 0 5m

M A& Storage HRSSHVRIARBY AE 5 1

17.4.1 ffiff] Kubectl #% Nebula Graph ##f

AR GERENFIRR A —FE, P L7 0F apps_vialphal_nebulacluster.yaml SCEFHIRY replicas BEZE/N, BT, 1ESE XY FHEEET .

5‘* Caution

HHi{{SZ#% Nebula Graph #8711 Graph [R5 Storage IRESEATY 45, FXHR 4A Meta IR5.

oS

ffiFf] Kubectl fitlkk Nebula Graph SEEHW@SATT
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17.4.1 {#if] Kubectl {$% Nebula Graph ##f

kubectl delete -f apps_vlalphal_nebulacluster.yaml

[EEE(E

4% Nebula Graph #diiE

RJGEH: November 24, 2021
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17.4.2 {{iffl Helm (% Nebula Graph ##f

17.4.2 f£ Helm Z32 Nebula Graph §&f
AR

2% Nebula Operator

Bli& Nebula Graph &8
1. %N Nebula Operator chart (% Helm GNEOIFN, WA 1 2 2 45, W 3 BIHEIT)
helm repo add nebula-operator https://vesoft-inc.github.io/nebula-operator/charts

2. #H Helm ©F, Hltsh GERIR

helm repo update

3. FiifE Helm MYIRBET &,

export NEBULA_CLUSTER_NAME=nebula # Nebula Graph SEMBF.
export NEBULA_CLUSTER_NAMESPACE=nebula # Nebula Graph SEEFIAMGBRZEENEF.
export STORAGE_CLASS_NAME=gp2 # Nebula Graph #£2##y StorageClass.

4.5 Nebula Graph $EIE ML %0R GICOE, RSl |
kubectl create namespace "${NEBULA_CLUSTER_NAMESPACE}"
5. fij# Nebula Graph #%f,

helm install "${NEBULA_CLUSTER_NAME}" nebula-operator/nebula-cluster \
--namespace="${NEBULA_CLUSTER_NAMESPACE}" \
--set nameOverride=${NEBULA_CLUSTER_NAME} \
--set nebula.storageClassName="${STORAGE_CLASS_NAME}"

6. #%E Nebula Graph $ERHAIENRES,
kubectl -n "${NEBULA_CLUSTER_NAMESPACE}" get pod -l "app.kubernetes.io/cluster=${NEBULA_CLUSTER_NAME}"

REFRG]

NAME READY  STATUS RESTARTS  AGE

nebula-graphd-0 1/1 Running 0 5m34s
nebula-graphd-1 1/1 Running 0 5m34s
nebula-metad-0 1/1 Running 0 5m34s
nebula-metad-1 1/1 Running 0 5m34s
nebula-metad-2 1/1 Running 0 5m34s
nebula-storaged-0 1/1 Running 0 5m34s
nebula-storaged-1  1/1 Running 0 5m34s
nebula-storaged-2 1/1 Running 0 5m34s

fraseeees

FAFRTEEE X Nebula Graph HRFEIARSS A MY replicas FIEY 4674 Nebuala Graph 5,
4, ¥4 Nebula Graph #8f+ Storage WEIAECH 5 (FAREHN 2) , @H40T :

helm upgrade "${NEBULA_CLUSTER_NAME}" nebula-operator/nebula-cluster \
--namespace="${NEBULA_CLUSTER_NAMESPACE}" \
--set nameOverride=${NEBULA_CLUSTER_NAME} \
--set nebula.storageClassName="${STORAGE_CLASS_NAME}" \
--set nebula.storaged.replicas=5

[F#E, F Nebula Graph SHEHRSS R replicas AT E RN THARE, BTATSLBIERIRSS A

&‘* Caution

H A2+ % Nebula Graph #8719 Graph [R5 Storage IRSEATY 45, FXHR 4A Meta IR
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17.4.2 {{iffl Helm (% Nebula Graph ##f

FAP] S nebula-cluster/values.yaml %% Nebula Cluster $##f Chart (WEZEE, A X% XFHECEI#FE, 2% T X Nebula Graph #
B Chart BCEZSEBIN,

fpRSERY
] Helm MIFREERHIAMSAIT

helm uninstall "S{NEBULA_CLUSTER_NAME}" --namespace="${NEBULA_CLUSTER_NAMESPACE}"

[EEE(E

¥4% Nebula Graph #dEE
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https://github.com/vesoft-inc/nebula-operator/blob/v0.9.0/charts/nebula-cluster/values.yaml

17.4.2 {{iffl Helm (% Nebula Graph ##f

Nebula Graph £&# Chart FEEES %58
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e

nameOverride

nebula.

nebula.

nebula.

nebula.

nebula.

nebula

nebula.

nebula.

nebula.

nebula.

nebula.

nebula.

nebula.

nebula.

nebula.

nebula.

nebula.

nebula

nebula.

nebula.

nebula.

nebula.

nebula

nebula.

nebula.

version

imagePullPolicy

storageClassName

schedulerName

reference

.graphd. image

graphd.replicas

graphd.env

graphd.resources

graphd. logStorage

graphd.podLabels

graphd. podAnnotations

graphd.nodeSelector

graphd.tolerations

graphd.affinity

graphd.readinessProbe

graphd.sidecarContainers

.graphd.sidecarVolumes

metad. image

metad.replicas

metad.env

metad. resources

.metad. logStorage

metad.dataStorage

metad.podLabels

BRIME
nil
v2.6.1

IfNotPresent

nil

default-scheduler
{"name": "statefulsets.apps", "version": "v1"}

vesoft/nebula-graphd

{J

{"resources":{"requests":
{"cpu":"500m", "memory":"500Mi"}," Limits":
{"cpu”:"1", "memory":"16i"}}}

500Mi
1
iy

{

{
{

{

{}

{

vesoft/nebula-metad

{1

{"resources":{"requests":
{"cpu":"500m", "memory":"500Mi"}," Limits":
("cpu":"1", "memory":"16i"}}}

500Mi
16i

{
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17.4.2 {{iffl Helm (% Nebula Graph ##f

fliid
7 34 BE Chart N4 F5,
Nebula Graph R,

Nebula Graph S§VHEGRIE, X FHL
BURIE NS, 1H2% Image pull
policy,

FEATEEBIIEAL, BRINH
StorageClass 45,

Nebula Graph #£REIVEE AR,
4 Nebula Graph 5| H#T{E#R,

Graphd A#HGIGEM. HH
nebula.version B VE A RRA

Graphd AR I RIAREL
Graphd k55 EAE &,

Graphd HIFFLE,

Graphd k&M HER KN,
Graphd 55 Pod (R%,
Graphd fik%5 Pod MR,

73 Graphd pod K& 7 mARE LIS LR
TERYT R

4 Graphd pod EEBAZE,
& Graphd pod & 314,

79 Graphd pod B #EZE PRET LUK TN A 37
HRES,

4 Graphd pod #%i& Sidecar
Containers,

4 Graphd pod #%i& Sidecar
Volumes,

Metad AarfG4rm, HH
nebula.version FH I {EL/E A RRAR o

Metad AR5 HIEIAEL,
Metad RS IIREEE &,

Metad i35 9B IRAL E

Metad AR5 HIHER KN
Metad AR5 IVEIREE KN,

Metad fiR%5 Pod MIFR%E,
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S8
nebula.metad.podAnnotations

nebula.metad.nodeSe lector

nebula.metad. tolerations
nebula.metad.affinity

nebula.metad. readinessProbe

nebula.metad.sidecarContainers

nebula.metad.sidecarVolumes

nebula.storaged. image

nebula.storaged.replicas
nebula.storaged.env

nebula.storaged. resources

nebula.storaged. logStorage
nebula.storaged.dataStorage
nebula.storaged.podLabels
nebula.storaged.podAnnotations

nebula.storaged.nodeSelector

nebula.storaged.tolerations
nebula.storaged.affinity

nebula.storaged. readinessProbe

nebula.storaged.sidecarContainers

nebula.storaged.sidecarVolumes

imagePullSecrets

BRIME
{}

{1

{
{

{

{

{

vesoft/nebula-storaged

{1

{"resources":{"requests":
{"cpu":"500m", "memory":"500Mi"}," Limits":
("cpu”:"1", "memory":"16i"}}}

500Mi
1Gi
{1

{

{}

{
{1

{

{

{

17.4.2 {{iffl Helm (% Nebula Graph ##f

filiih

Metad k%5 Pod MY f#,

1 Metad pod BB 17 bR LD BLE 6

ORI UEN
7 Metad pod ¥ E A,

A1 Metad pod % & M1,

2 Metad pod BB RLZE FREH DUGTNA 87

HPRES

& Metad pod i%i& Sidecar

Containers,

& Metad pod %i& Sidecar Volumes.

Storaged BaREiR4H, i
nebula.version FH I {EL/E A RRAR

Storaged k5 HIRIAREL
Storaged RFFHIIMITEE 7,

Storaged ARS5HY R IRAL B,

Storaged k51 HAER K/,
Storaged AR5 WEHEE K/,
Storaged k%5 Pod HIHR%E,

Storaged k% Pod WYL fi#,

9 Storaged pod ¥ BT FbRE LA LR

FRE T s,
4 Storaged pod % B A ZSE,

79 Storaged pod ¥ iE EMIE,

73 Storaged pod & BRELEERE DU IIA

RTINS,

4 Storaged pod % & Sidecar

Containers,

4 Storaged Pod % & Sidecar

Volumes,

HEUEB% MY Secret,

5% #H: November 24, 2021
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17.5 [ili& Nebula Graph ##f

17.5 ECE Nebula Graph £8%

17.5.1 HEX Nebula Graph £#HNEBES

Nebula Graph ##f+ Meta. Storage. Graph RFSHEE&EIVECE, HEH QN CR 34 (Nebula Graph ££Ef) 1Y YAML SXHEH#EE SN
configo config FISIE ARG IFMEZIN M ARSSH ConfigMap H,

O\ Note

BHA YT Helm H#E X Nebula Graph $£ R E S

config Z5HIANT

Config map[string]string "json:"config,omitempty""

it

O] K8s Al — R, BMAPER, 2L Kubectl 8/ Nebula Graph 7

BIESR
PUT 7RI I nebula IUEERE, %4 nebula_cluster.yanl [ YAML BRiEScfF, WA ASEEET Graph IRSSECE config :
1. PUATLAT a3k A nebula SEREIIZE 0T i,
kubectl edit nebulaclusters.apps.nebula-graph.io nebula
2. £ YAML SZHFHY spec.graphd. config FCE IR, W11 enable_authorize A1 auth_type o

apiVersion: apps.nebula-graph.io/vlalphal
kind: NebulaCluster
metadata:
name: nebula
namespace: default
spec:
graphd:
resources:
requests:
cpu: "500m"
memory: "500Mi"
Limits:
cpu: "1"
memory: "1Gi"
replicas: 1
image: vesoft/nebula-graphd
version: v2.6.1
storageClaim:
resources:
requests:
storage: 2Gi
storageClassName: gp2
config: //A Graph BRESBEEXEH.
"enable_authorize": "true"
"auth_type": "password"

3. PUT kubectl apply -f nebula_cluster.yaml {8 E3REEHTAZL,

£ HE XS HX enable_authorize Al auth_type J5§, Graph RFARAY ConfigMap ( nebula-graphd ) HHRYELE 78 25,

ESER

% Meta, Storage. Graph IRFSHECESEMNIEMANZE, S IIRFSECE 1o
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17.5.1 Hi#EX Nebula Graph $£EHVELES

R H#T: December 6, 2021
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17.5.2 [Eig PV

17.5.2 [ElK PV

Nebula Operator At PV (Persistent Volume) FFFA(LARRH PVC (Persistent Volume Claim) SRIFEHERIASCEDE, AR PN
MR T — Nebula Graph £#, PV f1 PVC X4 NHBURII IR, DUsGREdRRZ 2,

PRI LAESREER CR SEBIRIBLE S FHEE 24K enablePVReclaim i SUZ R EINL PV,

ANSR A PR BRI 22 AR LR S Bfis, TR Nebula Graph $4F, BI&E enablePVReclain 9 true o

ARSI

EU# K8s Ol —MERE, BPEE, S Kubectl 6l Nebula Graph 5,
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1BMESE

LU /R™EME RN nebula IYEERE, $47M nebula_cluster.yaml Y YAML B SCf:, BiRAAN{A[i% & enablePVReclaim :

1. HATLUF A A nebula SEREMIZREH D1,

kubectl edit nebulaclusters.apps.nebula-graph.io nebula

2. 1€ YAML Y spec FLEHT, I8 enablePVReclaim Hi B HLAEA true o

apiVersion: apps.nebula-graph.io/vlalphal
kind: NebulaCluster

metadata:
name: nebula

spec:
enablePVReclaim: true //i&BHMEA 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: v2.6.1
imagePullPolicy: IfNotPresent
metad:
dataVolumeClaim:
resources:
requests:
storage: 2Gi
storageClassName: fast-disks
image: vesoft/nebula-metad
LogVolumeClaim:
resources:
requests:
storage: 26Gi
storageClassName: fast-disks
replicas: 1
resources:
Limits:
cpu: "1"
memory: 1Gi
requests:
cpu: 500m
memory: 500Mi
version: v2.6.1
nodeSelector:
nebula: cloud
reference:
name: statefulsets.apps
version: vl
schedulerName: default-scheduler
storaged:
dataVolumeClaim:
resources:
requests:
storage: 2Gi
storageClassName: fast-disks
image: vesoft/nebula-storaged
LogVolumeClaim:
resources:
requests:
storage: 26Gi
storageClassName: fast-disks
replicas: 3
resources:
Limits:
cpu: "1"
memory: 1Gi
requests:
cpu: 500m
memory: 500Mi
version: v2.6.1

a. AT kubectl apply -f nebula_cluster.yaml {8 EyREEHTARL,

17.5.2 [l PV

FJ5%#H: December 6, 2021
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17.5.3 ¥ 4&)511 Storage £

17.5.3 9 AEHY Storage iR
FFEY A Storage ARSSIE, RILUE EPVERESM Storage IRSGSHINEGE, ASCABANTI%E S Storage i,

Nebula Graph [ Storage IRFSHHES AWM, H— M BERFTET 21 Pods 2 Ready FVIRES ; 55 MY EXHHIT BALANCE DATA i1 BALANCE LEADER
AR, SN BRI AR R AR A R S B AR AR, P R DOE R RIR R I TR, AR B TR LRSS
2

AP AT UESERERY CR SXFIMREL E S AT S 44 enableAutoBalance SRIZEFIE T H MTEHRE,

ARSI

B K8s fAlllE—NER, BMPIE ST Kubectl 6 Nebula Graph 7,
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17.5.3 ¥ 4&)511 Storage £

1BMESE

DT RBIE 444 nebula IYEERE, 4474 nebula_cluster.yaml 1Y YAML FCiE ¢, 1RAUIATISIE enableAutoBalance :
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17.5.3 A5 Storage ¥

1. PUTLAUT a4 HEA nebula SEEHAZAE T,
kubectl edit nebulaclusters.apps.nebula-graph.io nebula
2. £ YAML XY spec.storaged FREITHT, #/I1 enableAutoBalance FHIEE HAE true o

apiVersion: apps.nebula-graph.io/vlalphal
kind: NebulaCluster
metadata:
name: nebula
spec:
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: v2.6.1
imagePullPolicy: IfNotPresent
metad:
dataVolumeClaim:
resources:
requests:
storage: 26Gi
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: v2.6.1
nodeSelector:
nebula: cloud
reference:
name: statefulsets.apps
version: vl
schedulerName: default-scheduler
storaged:
enableAutoBalance: true //fFEEIREN true WNRTYI AEHEEGE Storage iR,
dataVolumeClaim:
resources:
requests:
storage: 26Gi
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: v2.6.1

o I5IE enableAutoBalance FMEH true I, FoRY &5 HEM Storage HUfE,
* XI%1E enableAutoBalance FRHELH false I, i &G A9 Storage #i,

* RIZIE enableAutoBalance SN, BRINY A Storage JG RG22 HENIH Storage Hilfi,

3. PAST kubectl apply -f nebula_cluster.yaml fifi_F3REHTAERL,
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17.5.3 ¥ 4&)511 Storage £

R H#T: December 6, 2021
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17.6 7% Nebula Graph $£&%

AT 408EE Nebula Operator A4 Nebula Graph #£#f,

17.6.1 {EFERH

o L4/ Nebula Operator fI# Nebula Graph ##%,
o 1% #5714 Nebula Graph 2.5.x £ 2.6.x k4,

o RZFFAGET 0.8.0 fii Operator QIR

17.6.2 {8 Kubectl 7+£% Nebula Graph §£&%

ARSI

B0 # Nebula Graph #£#f. B, SUHEAH Kubectl 6] Nebula Graph 5,

ASORBIFRFFAA Nebula Graph BRAN 2.5.1, H YAML SUfF44°4 apps_vialphal_nebulacluster.yaml o

1BESR
1. ERERFPIRSTIIRIRIR,

kubectl get pods -l app.kubernetes.io/cluster=nebula

R[E

1 vesoft/nebula-graphd:v2.5.1
1 vesoft/nebula-metad:v2.5.1
3 vesoft/nebula-storaged:v2.5.1

2. Y5l apps_vialphal_nebulacluster.yaml FHIFFTA version FIEM v2.5.1 Bk FEV2.6.1,

1BBUGHY YAML SUHERAATT

apiVersion: apps.nebula-graph.io/vlalphal
kind: NebulaCluster
metadata:
name: nebula
spec:
graphd:
resources:
requests:
cpu: "500m"
memory: "500Mi"
Limits:
cpu: "1"
memory: "1Gi"
replicas: 1
image: vesoft/nebula-graphd
version: v2.6.1 //f¥EM v2.5.1 EBHZEVv2.6.1,
service:
type: NodePort
externalTrafficPolicy: Local
logVolumeClaim:
resources:
requests:
storage: 26Gi
storageClassName: gp2
metad:
resources:
requests:
cpu: "500m"
memory: "500Mi"
Limits:
cpu: "1"
memory: "1Gi"
replicas: 1
image: vesoft/nebula-metad
version: v2.6.1 //fHEM v2.5.1 {EHEV2.6.1,
dataVolumeClaim:
resources:

-0 jsonpath="{.items[*].spec.containers[*].image}" [tr -s '
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17.6 71%% Nebula Graph ##f

2021 Vesoft Inc.



17.6.3 f#if] Helm 4% Nebula Graph ###

requests:
storage: 26Gi
storageClassName: gp2
logVolumeClaim:
resources:
requests:
storage: 26Gi
storageClassName: gp2
storaged:
resources:
requests:
cpu: "500m"
memory: "500Mi"
Limits:
cpu: "1"
memory: "1Gi"
replicas: 3
image: vesoft/nebula-storaged
version: v2.6.1 //¥¥EM v2.5.1 BHZEV2.6.1,
dataVolumeClaim:
resources:
requests:
storage: 26Gi
storageClassName: gp2
LogVolumeClaim:
resources:
requests:
storage: 2Gi
storageClassName: gp2
reference:
name: statefulsets.apps
version: vl
schedulerName: default-scheduler
imagePullPolicy: Always

3. PUTLAUT an AR A TR TR T2 CR e
kubectl apply -f apps_vlalphal_nebulacluster.yaml
4. 52 2 8E, AT e EE RIS R B A AL E9v2.6.1,
kubectl get pods -l app.kubernetes.io/cluster=nebula -o jsonpath="{.items[*].spec.containers[*].image}" [tr -s '[[:space:]]' '\n' [sort |uniq -c
R[]

1 vesoft/nebula-graphd:v2.6.1
1 vesoft/nebula-metad:v2.6.1
3 vesoft/nebula-storaged:v2.6.1

17.6.3 {8 Helm F+£& Nebula Graph §£&%
ARt

.67 Nebula Graph %8, BPE, SU#H Helm 0% Nebula Graph 7%,

1BE5R

1. 55347 Helm O, HHURMHI GG,
helm repo update

2. it Helm MR HEL

export NEBULA_CLUSTER_NAME=nebula # Nebula Graph &£EMZF,
export NEBULA_CLUSTER_NAMESPACE=nebula  # Nebula Graph HEEFFAMMISLZEEMEE.

3. 74 Nebula Graph %%,
BIANT12%ZEv2.6.1 Nebula Graph SEEHMSUTT,

helm upgrade "S${NEBULA_CLUSTER_NAME}" nebula-operator/nebula-cluster \
--namespace="${NEBULA_CLUSTER_NAMESPACE}" \
--set nameOverride=${NEBULA_CLUSTER_NAME} \
--set nebula.version=v2.6.1

--set nebula.version F{ETRTR EARIEREN HARANS
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17.6.3 f#if] Helm 4% Nebula Graph ###

4, PATLUT i S EB A SR BRRA,

BEEEIRES
$ 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 0 2m
nebula-graphd-1 1/1 Running 0 2m
nebula-metad-0 1/1 Running 0 2m
nebula-metad-1 1/1 Running 0 2m
nebula-metad-2 1/1 Running 0 2m
nebula-storaged-0 1/1 Running 0 2m
nebula-storaged-1  1/1 Running 0 2m
nebula-storaged-2 1/1 Running 0 2m

ERENAR

$ kubectl get pods -l app.kubernetes.io/cluster=nebula -o jsonpath="{.items[*].spec.containers[*].image}" |tr -s
1 vesoft/nebula-graphd:v2.6.1
1 vesoft/nebula-metad:v2.6.1
3 vesoft/nebula-storaged:v2.6.1

[[:space:]]" '\n' [sort |uniq -c

IR HEH: November 24, 2021
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17.7 i@ Nebular Operator %% Nebula Graph #iE%E

17.7 3&3iZ Nebular Operator %3 Nebula Graph 1B

f#iH] Nebula Operator /& Nebula Graph £#5, H/A#E Nebula Graph $#E£AERI ) Nebula Graph @i, thrlfE£EE44)5R] Nebula
Graph ¥R,

17.7.1 AR &M

f#iH] Nebula Operator il Nebula Graph #£#, E{f5#5# 1] Kubectl % Nebula Graph £t si#{# /] Helm % Nebula Graph %
#,

17.7.2 1£ Nebula Graph 58 #% Nebula Graph Z3EZE

2iffif] Nebula Operator & Nebula Graph £#t5, Nebula Operator & HEER—MZZEHE T, Q%N <cluster-nane>-graphd-svc . 2%
ClusterIP 1Y Service, i@idi% Service Y IP FIEIRAENSGE, A ANEH Nebula Graph #4574,

1. &% Service, MBI :

$ kubectl get service -l app.kubernetes.io/cluster=<nebula> #<nebula>hTEE(E, 1EMEITEEELMELR,

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
nebula-metad-headless ClusterIP  None <none> 9559/TCP,19559/TCP,19560/TCP 23h
nebula-storaged-headless ClusterIP  None <none> 9779/TCP,19779/TCP,19780/TCP,9778/TCP 23h

ClusterIP 285U Service HAVFERBENEIA AN, BZEE, 1H5% ClusterlP,

2. {#H_ 3k <cluster-name>-graphd-svc Service [ IP &4 Nebula Graph #({E% :

kubectl run -ti --image vesoft/nebula-console:v2.6.0 --restart=Never -- <nebula_console_name> -addr <cluster_ip> -port <service_port> -u <username> -p <password>
zNN
kubectl run -ti --image vesoft/nebula-console:v2.6.0 --restart=Never -- nebula-console -addr 10.98.213.34 -port 9669 -u root -p vesoft

* —image : Ni%EHZ Nebula Graph i T.H Nebula Console 54,
* <nebula-console> : FIE XY Pod #:#f.
* -addr : %% Graphd RSS9 IP Hizhik, HI ClusterIp 2871y Service IP Hitilt,
* -port ! JEFZ Graphd HRZSHISHIT. BRIASHITN 9669,
* -u : Nebula Graph WS %, REASHINER, FILUERTERCEENRF % (@RI root) o
* p L HIPRRNER, REHSHIANEN, e LS ET.
ANSFSREILUF N, BRI SRR E
If you don't see a command prompt, try pressing enter.

(root@nebula) [(none)]>

FPEr DU s EREs (FQDN) EEEBIEE, 18508 <cluster-name>-graphd. <cluster-namespace>. svc. <CLUSTER_DOMAIN>

kubectl run -ti --image vesoft/nebula-console:v2.6.0 --restart=Never -- <nebula_console_name> -addr <cluster_name>-graphd-svc.default.svc.cluster.local -port
<service_port> -u <username> -p <password>

CLUSTER_DOMAIN FYERIA{EA cluster. local o

17.7.3 183 NodePort7E Nebula Graph S£&4\&B1%E % Nebula Graph £3EE

FIFATRIEE NodePort 2$URY Service, LT s IP FIREEHYTT s, MEERFSMERTI SRR ERRIIRSS . AP WAl U B (40 Azure, AWS
%) Tﬁﬁﬁ’ﬂﬁﬁfﬂfﬁﬁﬁ%, 1%i& Service W2 LoadBalancer
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17.7.3 i#idNodePortfE Nebula Graph #£#M%EH Nebula Graph %

NodePort 27U Service BT HRAIERERR spec. selector IFHTmIYIERKEE & B AR app.kubernetes. io/cluster: <cluster-name> ., app.kubernetes.io/component:
graphd i Graphd pod i,

PROEERANT
1. B A graphd-nodeport-service.yaml IS, YAML SXFRNELIT :

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

* Nebula Graph BRIMER 9669 3 10 & PR iEARSS. 19669 9 Graph ARG5S,
* targetPort FMECAMURZE Pod MG, WTHE X,
2. PUTLLF dn sl Service ARGSTESEREFAK,

kubectl create -f graphd-nodeport-service.yaml

3. &% Service 1 Nebula Graph M ZEERE sSAYSR,

kubectl get services

R[E]
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
nebula-graphd-svc-nodeport NodePort 10.107.153.129 <none> 9669:32236/TCP,19669:31674/TCP,19670:31057/TCP  24h
nebula-metad-headless ClusterIP  None <none> 9559/TCP,19559/TCP,19560/TCP 23h
nebula-storaged-headless ClusterIP  None <none> 9779/TCP,19779/TCP,19780/TCP,9778/TCP 23h

NodePort 2851y Service H, WS ZREERETT AfVRITIA 32236 6
4. R A TP AR TS AU %% Nebula Graphs,

kubectl run -ti --image vesoft/nebula-console:v2.6.0 --restart=Never -- <nebula_console_name> -addr <node_ip> -port <node_port> -u <username> -p <password>
ARBIATT
kubectl run -ti --image vesoft/nebula-console:v2.6.0 --restart=Never -- nebula-console2 -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 : Ni%## Nebula Graph W T.E Nebula Console fJ85,

* <nebula-console> : FI5E Y Pod %, AR nebula-console2 o

* -addr : Nebula Graph SEHE—T 51 IP Hisik, ARHIN 192.168.8.24 .

* —port : Nebula Graph B RifsG, AREIA 32236 6

* -u : Nebula Graph WSHHF 4. KERSINER, AILUERTECFEENHAIY ERICH root)
© p L AFRXNNAYEG, REASIAEN, ZHATLUEEERT,
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17.7.4 j@idIngressE Nebula Graph $#:E/4 % Nebula Graph $dE%E

17.7.4 3833 Ingress7E Nebula Graph £8¥7}&Bi% 3% Nebula Graph #¥#&EE

Nginx Ingress 52 Kubernetes Ingress Y—/"58, Nginx Ingress ifiid Watch HlHlI&H Kubernetes /1Y Ingress %, fF Ingress #il
AR Nginx FiiE, ffi Nginx fEsEL 7 B,

FFRILAET HostNetwork fl DaemonSet HEFIEASIH Ngink Ingress MERESHIREH Nebula Graph %5,

T #H HostNetwork, Nginx Ingress i Pod SEARESHEE(ER— 158 b 7SR IEITSR 1028, ATASR eI —2es RO bR in 4Ty
&, LIHTEE Nginx Ingress, #Af5 Nginx Ingress M DaemonSet B ERB Y 5 -,

T Ingress 7%#F TCP 5 UDP fiIR%5, Mtk nginx-ingress-controller {# --tcp-services-configmap 1 --udp-services-confignap ZEHEA—1
ConfigMap, % ConfigMap HHEFEFRZEAMSNRG I, EHEZEATARSS IR, (BN <@aziE/RES et <RSH0>,

FAFEI£4 M tep-services Y ConfigMap HYALIEANT :

apiVersion: vl
kind: ConfigMap
metadata:
name: tcp-services
namespace: nginx-ingress
data:
# update
9769: "default/nebula-graphd-svc:9669"
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17.7.4 j@idIngressE Nebula Graph $#:E/4 % Nebula Graph $dE%E

BASDERATT

1. fIJi&44 74 nginx-ingress-daemonset-hostnetwork.yaml FY S,

#if nginx-ingress-daemonset-hostnetwork.yaml #5521 YAML /RBINZ

O\ Note

L3R YAML H 3 IR R F nginx-ingress fi#aZ2[A, I/ AT4ALAT kubectl create namesapce nginx-ingress Q@M 4422, k& H & X HAhm 4 220,

2. 15 CARBIEFRYTS 509 worker2 , TP 09192.168.8.160 ) T EAR%%, LUS(T Rid YAML SXfH144 7 nginx-ingress-controller Y DaemonSet,
kubectl Llabel node worker2 nginx-ingress=true
3. PUTLL Nl Nginx Ingress TEEREHRARL
kubectl create -f nginx-ingress-daemonset-hostnetwork.yaml
R[]

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

Y% Nginx Ingress J&, BT Nginx Ingress HELERINZEIN hostNetwork , KITLA PRI T Nginx Ingress B sy
IP (192.168.8.160) FISMERIHE (9769) ¥jli] Nebula Graph iK%,

4. PUTLU T a4yl Ei%EHE Nebula Graph IR Console Jlidfg 4L [P (A/RBIH 192.168.8.160 ) A1_EiBFCERISAEH /(A Nebula Graph g
%o

kubectl run -ti --image vesoft/nebula-console:v2.6.0 --restart=Never -- <nebula_console_name> -addr <host_ip> -port <external_port> -u <username> -p <password>
NN
kubectl run -ti --image vesoft/nebula-console:v2.6.0 --restart=Never -- nebula-console -addr 192.168.8.160 -port 9769 -u root -p vesoft

* —image : Ni%EHZ Nebula Graph IV T.H Nebula Console 54,
* <nebula-console> : FI7E XY Pod ##%. A/RMI nebula-console
* _addr : #%8 Nginx Ingress 1 5 IP, ARHN 192.168.8.160 6
e -port : AMMVIIRIEE RIS . ARBIIE D 9769
* -u : Nebula Graph WESHHF 4. KERSINER, AILUEREEEFEENHAZ ERIAN root)
* p L HP RN, REHBHIANERN, e SR TR,
AR DU N, SRR AR E
If you don't see a command prompt, try pressing enter.

(root@nebula) [(none)]>

RJ5%#H: November 24, 2021
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https://github.com/vesoft-inc/nebula-operator/blob/v0.9.0/config/samples/nginx-ingress-daemonset-hostnetwork.yaml

17.8 tEER

17.8 W AR

Nebula Operator i Nebula Graph $AHZEEO, ISHIEAIRS EEERFIZT. % Nebula Graph SR —HHFIHZ( T, Nebula
Operator 2 H s TAEEEE, ASGET MR Nebula Graph $#7#+ 1 4 Storage k55 Pod, SRR N, il Nebular Operator 41

TR E R,

17.8.1 AR SM

%% Nebula Operator

17.8.2 #EH B

1. fll## Nebula Graph #£f, B4 SE[{H Kubect] % Nebula Graph #£A{8#F {#i] Helm i Nebula Graph 4%,

2. £ Pods #AbT Running IRASI, AU, MIERA Y <cluster_name>-storaged-2 Pod.,

kubectl delete pod <cluster-name>-storaged-2 --now

<cluster_name> 2] Nebula Graph #1455,
3. Nebula Operator H#IEIE4 4 <cluster-name>-storaged-2 [ Pod, LUE & &,

HHAT kubectl get pods Z5F <cluster-name>-storaged-2 Pod AYBIELRAS,

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

4 <cluster-name>-storaged-2 J4RASHT ContainerCreating 2524 Running I, 156BA H &R,

IR HH: November 24, 2021
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17.9 HWn#

17.9 & DLinleR
17.9.1 Nebula Operator 3z#¥ v1.x iR4<EY Nebula Graph 15 ?

A3, By v1.x MiARHY Nebula Graph A°324% DNS, ifii Nebula Operator % f# DNS,

17.9.2 Nebula Operator @& ZHERRIFZK Nebula Graph ?

H¥EHT 2.5 x fifiAR Nebula Graph £ 2.6 %,

17.9.3 EAAME RS ATURIEEBREN ?

TEEGRIE, SR AHITEERIERE Pod B ESR|—MFENT R, Nebula Operator HATASRAESREN T U LSRN U TS,

17.9.4 ¥ ALY, WAIBREREME ?

EEUGRATR UIRE,  DUESRE A LN R R,

RJ5%E#H: November 24, 2021
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18. Nebula Algorithm

18. Nebula Algorithm

18.1 BitEsRtE

TEfE Algorithm (&, FPFBEEHIALITEE

Nebula Algorithm  (f&#5 Algorithm) J2—#T GraphX [J Spark N FYF, @5d185% Spark (L55M0EA# 52195 %E T X Nebula
Graph HdRPEFHIEIRHATEIIE, e LOEsTgmiEzCEM b FE FIYEIRE*T DataFrame $4TEIHH,

* Nebula Graph kg5 E&EbE IR, HAMER, % Nebula Graph Z2E5%,

* Spark AN 2.4 x,

* Scala WitAN 2.11,

o (FIi%) AR FREAE Github HodlEEHHY Algorithm, JFBETHIFTE, AILUERZEE Maven,

18.2 {E 3R

° 5 ID WUBHRA U ES, HIA ID RILUZ INT 2658, 8352 String A EUREA & L,

o XTFIFEEENY String R, HEFFEAFERABEZEON TR, ATLU#EH SparkSQL 1Y dense_rank BREGH T4miS, IF String J8HU46Hh Long 2

2,

o EH R A RRdEE, FIEGIR A DataFrame/S (A RIVEIEFiE, AP DURIEL SRR, BITNSIRGE REE— P 8E, Blngtit, i

1%,

18.3 HFHEE

Nebula Algorithm ZHFIEIHHE U,

Bkt

PageRank

Louvain

KCore
LabelPropagation
ConnectedComponent
StronglyConnectedComponent
ShortestPath
TriangleCount
GraphTriangleCount
BetweennessCentrality

DegreeStatic

LW
Tk
XA
K#%
IRBEAL T

& 7y

i

SRIPOE ) &
R
=
E =B
gt

fEgiit

IDAiR773 5
WDCHERr . B A
M, R RIS
KB, SRR
PEIERE, JUE e, XL
R, AR

DX B

BRI, 2 LRI
W25 £ o3 A

IR 2% £ ) I SRR FEE 90 #
REE SAZE, R
P Sk 50 A
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https://github.com/vesoft-inc/nebula-algorithm
https://spark.apache.org/graphx/
https://maven.apache.org/download.cgi

18.4 KIMT5ik

18.4 KI5 E
Nebula Algorithm SSHREHHHERYFHARIT

1. F|fl Nebula Spark Connector M\ Nebula Graph #{EZEA1EE%dE N DataFrame,
2. ff DataFrame #4465 GraphX Y&,
3. Y4 GraphX 2t EIHTE (Hl4l PageRank) 53 BITSEIRIEEE (B4 Louvain X&)

ARSI TIERT A IA X Scala SCff,

18.5 FREX Nebula Algorithm

18.5.1 RiIFTE

1. 7EF& Q)% nebula-algorithm o

$ git clone -b v2.5 https://github.com/vesoft-inc/nebula-algorithm.git

2. 3 A H K nebula-algorithm o

$ cd nebula-algorithm

3. IR,

$ mvn clean package -Dgpg.skip -Dmaven.javadoc.skip=true -Dmaven.test.skip=true

YRF5EUE, F£H 3 nebula-algorithm/target T A2 MSIAF nebula-algorithm-2.5.1. jar o

18.5.2 Maven iZf2EE T &

FEB

18.6 EAHAE
18.6.1 HAEAEO (#E)

Lib FEFHEEE T 10 Fiv FHEITHRETE, T LGm s i =8 A,
1. 12 pom.xml HRENINARHH,

<dependency>
<groupId>com.vesoft</groupId>
<artifactId>nebula-algorithm</artifactId>
<version>2.5.1</version>

</dependency>

2. e AR (D PageRank ) . BEZIEARGIES IR,

O\ Note

WATHEIER DataFrame ZRAS —F 2k S, 42 EHNE, =423 E (3F Nebula Graph #1y Rank) .

val prConfig = new PRConfig(5, 1.0)
val louvainResult = PageRankAlgo.apply(spark, data, prConfig, false)
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https://github.com/vesoft-inc/nebula-algorithm/tree/master/nebula-algorithm/src/main/scala/com/vesoft/nebula/algorithm/lib
https://repo1.maven.org/maven2/com/vesoft/nebula-algorithm/2.5.1/
https://github.com/vesoft-inc/nebula-algorithm/tree/master/example/src/main/scala/com/vesoft/nebula/algorithm

18.6.2 HEERRIRT

18.6.2 BIFREXRE LS

O\ Note

I E AV RIR T A —ERIRMYE, BIA17% )% %] Nebula Graph I, ¥ EZ2R AN Tag 198 M4 PRI N TR A RS — B 41
RHFAEITREES, HEREERE Tk,
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18.6.2 HEEEEEE

| B A,

# Spark HHXECE
spark: {
app: {
name: LPA
# Spark DHAHE
partitionNum:100
}
master: local

}

data: {

# BUEIR, BIEER nebula. csv. jsons

source: nebula

# BIEERE, REENEREANB, SEEHN nebula. csv. json
sink: nebula

# BERTRENE.

hasWeight: false

}

# Nebula Graph #HXEE
nebula: {
# BUEIR. Nebula Graph fEAEITEREIEREY, nebula.read WIAECEF £,
read: {
# P Meta ARSHY IP HultAlIRO, ZMHALARSGES () 9. /&L : "ipl:portl,ip2:port2",
# 1M docker-compose HBE, HmOFEEE docker-compose BRETEISIREYIRO
# TLLA docker-compose ps &BE
metaAddress: "192.168.*.10:9559"
# Nebula Graph EZEiE&#
space: basketballplayer
# Nebula Graph Edge type, %% labels BY, ZMOKBIER/SH,
labels: ["serve"]
# Nebula Graph &1 Edge type BIBMRFS, LEMWIEAEABINES, WA Edge type MR
weightCols: ["start_year"]
}

# BUEERE, ENtEEREER Nebula Graph BY, nebula.write MEEFER.
write:{
# Graph AREHY IP HAAIIRO, S MHIUAZSGES () 9. & - "ipl:portl,ip2:port2".
# &M docker-compose HE, HOFEHEE docker-compose BRSIEISEREIIEO
# BILLA docker-compose ps' &EH
graphAddress: "192.168.%.11:9669"
# PiE Meta ARSSHY IP HUAEANIRO, B PMHIUAZSGES () 9. /& : "ipl:portl,ip2:port2",
# M docker-compose HE, WHOFEHEE docker-compose BRSEISERRIIEO
# BILAA docker-compose ps' &EH
metaAddress: "192.168.%.12:9559"
user:root
pswd:nebula
# ERXEHEESZATERTIREZER Tag
# Nebula Graph EZEiE&#
space:nb
Nebula Graph Tag %¥5, EtBLERATAZ Tag. Tag FHEMELMEENT
PageRank : pagerank
Louvain : louvain
ConnectedComponent : cc
StronglyConnectedComponent : scc
LabelPropagation : Lpa
ShortestPath : shortestpath
DegreeStatic : degree. inDegree. outDegree
KCore : kcore
TriangleCount : tranglecpunt
BetweennessCentrality : betweennedss
tag:pagerank

*

o A I I W I H

}
}

local: {
# BIER. ETEMOEUREN csv XS json XY, local.read MEZEF EK.
read: {
filePath: "hdfs://127.0.0.1:9000/edge/work_for.csv"
# WIR CSV XHRBRX, €A [_c0, _cl, _c2, ..., _cn] REHERKRL, BRAFER json X4, BEREARXBIET,
# 2Am ID FIMIRK,
srcId:"_c0"
# Bfs ID FIAIRSK,
dstId:"_cl"
# INEFIHIRK
weight: "_c2"
# csv XHREERK
header: false
# csv MHHDRE
delimiter:","

}

# BUBERE. ENEEREED csv 3L text SXHBY, local.write WIEEF £,
write:{

resultPath:/tmp/
}

algorithm: {

# BEPITHVEDE, FIAESR : pagerank. louvain. connectedcomponent.
# labelpropagation. shortestpaths. degreestatic. kcore.
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https://github.com/vesoft-inc/nebula-algorithm/blob/v2.5/nebula-algorithm/src/main/resources/application.conf

18.7 #ii

# stronglyconnectedcomponent. trianglecount. betweenness
executeAlgo: pagerank

# PageRank &%

pagerank: {
maxIter: 10
resetProb: 0.15 # BAIAXA 0.15
}
# Louvain B¥
louvain: {
maxIter: 20
internalIter: 10
tol: 0.5
}

# ConnectedComponent/StronglyConnectedComponent £
connectedcomponent: {
maxIter: 20

}

# LabelPropagation 5
Labelpropagation: {
maxIter: 20

}

# ShortestPath &%

shortestpaths: {
# several vertices to compute the shortest path to all vertices.
landmarks: "1"

}

# DegreeStatic B
degreestatic: {}

# KCore B¥

kcore: {
maxIter:10
degree:1

}

# TriangleCount B#
trianglecount:{}

# BetweennessCentrality &%
betweenness:{
maxIter:5

}

2. R RES,

S{SPARK_HOME}/bin/spark-submit --master <mode> --class com.vesoft.nebula.algorithm.Main <nebula-algorithm-2.5.1.jar_path> -p <application.conf_path>

i

S{SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.algorithm.Main /root/nebula-algorithm/target/nebula-algorithm-2.5.1.jar -p /root/nebula-
algorithm/src/main/resources/application.conf

18.7 {4

* Ei+H T H——Nebula Algorithm /43 (2 4 36 #)

fJF##T: December 3, 2021
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https://www.bilibili.com/video/BV1fB4y1T7XK

19. Nebula Spark Connector

19. Nebula Spark Connector

Nebula Spark Connector 2—> Spark &##s, $#2bE Spark FrEfE19E Nebula Graph #dFEUfE /1, Nebula Spark Connector H
Reader #l Writer k41K,

* Reader

$E— Spark SQL #%11, B RILUERNZE L4 Nebula Graph EdE, B5I— ek Edge type FUBHE, FHIHSHUSS SRe 2
A% Spark J DataFrame,

o Writer
$Eft—/> Spark SQL #0, HF I LUEHZEEO4EERF DataFrame % \EdEZSHE S A Nebula Graph,

HEZHHHEZ U Nebula Spark Connector,

19.1 SRR

Nebula Spark Connector & TLL T8 :
* 7EAR[AI Nebula Graph (82 [AEEREUR,
* 7EA—/> Nebula Graph SEFFNRFIEIZERL.Z TR EER,
* Nebula Graph S-HAMEdRIRZ RETREE,

* 454 Nebula Algorithm BETEIHE,

19.2 5tk
Nebula Spark Connector 2.6.1RAHRFHEATT :
o PRELZMERICEIN, AVENINE, R PTEIRIEEE,
o PRAtERSIRRCED, A0S AR E N A DD, A 1D, B ID sUE M,
* Reader HEJE MBI 2@ MBI,
* Reader %#§fF Nebula Graph ¥dE:HU Graphx i) VertexRDD fl EdgeRDD, 3¢##JF Long %5 ID,
* 5i— 7 SparkSQL W @EdHER, %R DataSourceV2 ##{7 Nebula Graph By &,
* SCfF insert . update fll delete =FIE AR, insert BIXAAA (EHZR) BUE, update BN EHCIFERVELE,  delete RTUMBRESE,

* %#%5 Nebula Graph Z[AlY SSL &%,

19.3 Spark #AM4

Nebula Spark Connector 2.6.1 {5 2.4 .x jRZRHY Apache Spark 3%,

19.4 EFTiAA

Release notes
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https://github.com/vesoft-inc/nebula-spark-connector/blob/v2.6/README_CN.md
https://github.com/vesoft-inc/nebula-spark-connector/releases/tag/v2.6.1

19.5 3REX Nebula Spark Connector

19.5.1 {RiFTE

1. 5EB& )% nebula-spark-connector o

$ git clone -b v2.6 https://github.com/vesoft-inc/nebula-spark-connector.git

2. 3t A H 3% nebula-spark-connector o

$ cd nebula-spark-connector/nebula-spark-connector

3. T,

$ mvn clean package -Dmaven.test.skip=true -Dgpg.skip -Dmaven.javadoc.skip=true

19.5 $kHL Nebula Spark Connector

IiF5ERUE, £ H 3 nebula-spark-connector/nebula-spark-connector/target/ T A= RIS nebula-spark-connector-2.6.1-SHANPSHOT. jar o

19.5.2 Maven T2 B E T

TEB

19.6 fERAE

f#iH] Nebula Spark Connector 5. Nebula Graph BB, HEEYgRE LT EIAT S,

# M Nebula Graph IRERZIDEIE.
spark.read.nebula().loadVerticesToDF()
spark.read.nebula().loadEdgesToDF()

# ¥ dataframe BUBEASFIATA Nebula Graph .
dataframe.write.nebula().writeVertices()
dataframe.write.nebula().writeEdges()

nebula() X MICESEY, EFEERCENSEACE,

19.6.1 M Nebula Graph EEUEGE

val config = NebulaConnectionConfig
.builder()
.withMetaAddress("127.0.0.1:9559")
.withConenctionRetry(2)
.withExecuteRetry(2)
.withTimeout(6000)
cbuild()

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/

19.6.2 [f] Nebula Graph G A%

~build()
val edge = spark.read.nebula(config, nebulaReadEdgeConfig).loadEdgesToDF()

® NebulaConnectionConfig /&%+#% Nebula Graph FYELE, WERAAITT,

S8 Pty i

withMetaAddress = FiE Meta RS HiNE, ZDHEERSESGES () BEIF, 38 ipliportl,ip2:port2,... o B
HEE A 75 A0 & withGraphAddress o

withConnectionRetry & Nebula Java Client #%# Nebula Graph fYEIREL., BRIMEN 1.

withExecuteRetry =5 Nebula Java Client #1472 B A EIAXE, BRINMEN 1,

withTimeout % Nebula Java Client 1 KR HEEIN IS B, #RIMEDY 6000, A7 0 ZF) (ms) o

* ReadNebulaConfig /212HX Nebula Graph BdEMWALE, WAHATT,

S/ REBH B

withSpace 2 Nebula Graph EZE[[ 45,

withLabel P Nebula Graph EZE[REIA Tag 5% Edge type % #5.

withNoColumn i AR, BIME false, FORBREURTE, BUADN true I, FORANIREURME, (El
withReturnCols FL B

withReturnCols i Wi 8 B s A B 8. #8300 List(propertyl,property2,...) , BRIMEN List(), FRiE
BERE T,

withLimit = FCiE Nebula Java Storage Client —XMARSS A EARTE BRIMEA 1000,

withPartitionNum 4 AL iE 20 Nebula Graph ##&h Spark f977 X%, BRIAMEN 100, 1% (E KRG E SAF A8 T E

2SR5 Fr & (partition num) .

19.6.2 [A] Nebula Graph B AFGE

O\ Note

DataFrame FY%12 Hsh{E @S A Nebula Graph,

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")
.withSrcIdField("src")
.withSrcPolicy(null)
withDstIdField("dst")
.withDstPolicy(null)
.withRankField("degree")
.withSrcAsProperty(true)
.withDstAsProperty(true)
.withRankAsProperty(true)
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19.6.2 [f] Nebula Graph G A%

.withUser("root")
.withPasswd("nebula")
.withBatch(512)
“build()
df.write.nebula(config, nebulaWriteEdgeConfig).writeEdges()

BRINB AN insert , AILUEST withiriteMode BUEESCN update

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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19.6.2 [f] Nebula Graph G A%

~build()
df.write.nebula(config, nebulaWriteVertexConfig).writeVertices()

® NebulaConnectionConfig /&%+#% Nebula Graph FYELE, WERAAITT,

S8 Pty BLHH

withMetaAddress b FiE Meta fREsHIME, 2 MHEASESGES () BIF, &0
ipL:portl,ip2:port2,... o

withGraphAddress 72 Graph R&5HIMIAE, ZAMMNEHESGES () FRAF, Ry ipliportl,ip2:port2, ... o

withConnectionRetry & Nebula Java Client %% Nebula Graph fVEIRAE, BRIMEN 1,

* lWriteNebulaVertexConfig &5 A mHYBCE, WERHAT T,

S SR A BLW

withSpace 2 Nebula Graph &% [A 4 /5.

withTag 2 BARNTFLE KKK Tag %5,

withVidField 2 DataFrame H{E . ID #9751,

withVidPolicy i B A ID I, SRARMESTE%, Nebula Graph 2.x {UZ#f HASH, ZRIAFKmLGT,

withVidAsProp & DataFrame "yl ID BIF2 G- WMAENE IS Ao BRIAMED false. ATRECHE true, 1
& Tag AR Vidrield tHHFEME 5.

withUser & Nebula Graph fiF %, HARFFBEHRIE, JEHECE AR5,

withPasswd = Nebula Graph F 7 44 % W 192519

withBatch iz —REAIBARITE, BRIMEH 1000 . 24 withiiriteMode 7 update I, BRI B AR ME A 512,

wi'thlir i teMode 5 BAR, ANEMEN insert F1 update o BRI insert o
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19.6.3 RHIRES

. liriteNebulaEdgeConfig JEE ASHRIELE, WiHAAIT,

B SR A B

withSpace = Nebula Graph &% ([ %5,

withEdge 2 B AN FE L Edge type %5,

withSrcIdField £ DataFrame H{f 24k s 151,

withSrcPolicy i BRI, SRAMSG S, Nebula Graph 2.x {3 HASH, BROIAMHmLGT,

withDstIdField 2 DataFrame H1{f:2h H 951,

withDstPolicy 3 GABMN S, RAMESES, Nebula Graph 2.x ({3 HASH, BRIATMHbRET,

withRankField Fi DataFrame H1{E} rank 9%, BRIARE A rank,

withSrcAsProperty = DataFrame H{ENEIASINTIE B HIENBEET A, BRIMER false . WIRALER true, 1EH
% Edge type I SrcidField R JE %

withDstAsProperty = DataFrame H{EN BV S NFR B HIENBEET A, BRIMER false . WIRALER true, 1EH
% Edge type " dstidField FH[FIJE %o

withRankAsProperty % DataFrame /£ rank FFRGRIENEIET Ao BIMEDN false . AIRELEDN true, TH
% Edge type "1 RankField A8 A1 & 1444

withUser % Nebula Graph H /%, #HARIFESHHIE, LR EH P2 E,

withPasswd & Nebula Graph Al ' 4% M 195 .

withBatch = —REARIBHRITEL, ERUMEN 1000, 24 withWriteNode 2y update B, %S EAVIR KIE N 5126

withiiri teNode % H A, FEEH insert Al update . BRIAN insert o

19.6.3 RHCES

PR 75 505 WL R,

5% #H: December 14, 2021
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https://github.com/vesoft-inc/nebula-spark-connector/tree/v2.6/example/src/main/scala/com/vesoft/nebula/examples/connector

20. Nebula Flink Connector

20. Nebula Flink Connector

Nebula Flink Connector f2—##58) Flink fi 7 Pu5#1f5a Nebula Graph i%Efzes, M Nebula Graph EIEdEZEFIEEEGE, ST s
BRI EE S A Nebula Graph EEdRE,

HZEAVIIFIES W Nebula Flink Connector,

20.1&B7=
Nebula Flink Connector 5&H T Tz
* fER[FI Nebula Graph #8882 AT EURE,
* f£[A—" Nebula Graph RN E 22 (8 2 RET R AR,

* Nebula Graph 5-HAEHETR.2 TR LR,

20.2 EHTIHER

Release notes

IR #HT: December 1, 2021
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https://github.com/vesoft-inc/nebula-flink-connector
https://github.com/vesoft-inc/nebula-flink-connector/releases/tag/v2.6.1

21. Nebula Bench

21. Nebula Bench

Nebula Bench 2—#FIH LDBC #dE#4I Nebula Graph HTHERENIAY T H,

211 ERT=
o ZENEHEI S A Nebula Graph,

* X%t Nebula Graph S8 FHERENNR,

21.2 EHTIEH

Release

21.3 Miimiz
1. {#f 1dbc_snb_datagen ERGNIAEHE,

2. {#f importer FAXHEE| Nebula Graph,
3. ffifl K6 (¥ xk6-nebula #iff) AT HEREMIK,

VEAR R PAIES UL Nebula Bench,

IR HEH: November 24, 2021
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https://github.com/vesoft-inc/nebula-bench/releases/tag/v1.0.0
https://github.com/vesoft-inc/nebula-bench/blob/master/README_cn.md

22. s

22. M5

22.1 Nebula Graph F > &1%

A4 Nebula Graph 2 3J#64%, P A DUES B HR ) SOR R AT R % A > B0 E Nebula Graph,

1. XF
Nebula Graph

4. BlTER1E

75w 3 8 cuerER S INebUlaiGrapn

AU

22.1.1 1. X F Nebula Graph

1.1 f+42 Nebula Graph ?

e e
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https://docs.nebula-graph.com.cn/2.6.1/1.introduction/1.what-is-nebula-graph/
https://www.bilibili.com/video/BV1kf4y1v7LM
https://www.bilibili.com/video/BV1aK4y1e7Q4?spm_id_from=333.999.0.0
https://www.bilibili.com/video/BV14U4y157zc?spm_id_from=333.999.0.0
https://www.bilibili.com/video/BV14b4y1S7BS
https://www.bilibili.com/video/BV17X4y1A7p9
https://www.bilibili.com/video/BV1vJ41187nN
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e
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22.1.2 2. HRIEA
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SR
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SR
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SRS
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5
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https://docs.nebula-graph.com.cn/2.6.1/1.introduction/2.data-model/
https://docs.nebula-graph.com.cn/2.6.1/1.introduction/2.1.path/
https://www.bilibili.com/video/BV1Uf4y1t72L
https://docs.nebula-graph.com.cn/2.6.1/1.introduction/3.nebula-graph-architecture/2.meta-service/
https://docs.nebula-graph.com.cn/2.6.1/1.introduction/3.nebula-graph-architecture/3.graph-service/
https://www.bilibili.com/video/BV1xV411n7DD
https://docs.nebula-graph.com.cn/2.6.1/1.introduction/3.nebula-graph-architecture/4.storage-service/
https://www.bilibili.com/video/BV16b4y1Q77k
https://docs.nebula-graph.com.cn/2.6.1/4.deployment-and-installation/2.compile-and-install-nebula-graph/2.install-nebula-graph-by-rpm-or-deb/
https://docs.nebula-graph.com.cn/2.6.1/4.deployment-and-installation/2.compile-and-install-nebula-graph/4.install-nebula-graph-from-tar/
https://docs.nebula-graph.com.cn/2.6.1/4.deployment-and-installation/2.compile-and-install-nebula-graph/3.deploy-nebula-graph-with-docker-compose/
https://www.bilibili.com/video/BV1T54y1b7pa
https://docs.nebula-graph.com.cn/2.6.1/4.deployment-and-installation/2.compile-and-install-nebula-graph/1.install-nebula-graph-by-compiling-the-source-code/
https://www.bilibili.com/video/BV1YJ411i7Jn?spm_id_from=333.999.0.0
https://www.bilibili.com/video/BV1vy4y1K7S5
https://docs.nebula-graph.com.cn/2.6.1/2.quick-start/5.start-stop-service/
https://docs.nebula-graph.com.cn/2.6.1/2.quick-start/3.connect-to-nebula-graph/
https://docs.nebula-graph.com.cn/2.6.1/2.quick-start/6.cheatsheet-for-ngql-command/

22.1.3 3. #HPNIRIE

3.1 EPESESR
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https://docs.nebula-graph.com.cn/2.6.1/4.deployment-and-installation/2.compile-and-install-nebula-graph/deploy-nebula-graph-cluster/
https://docs.nebula-graph.com.cn/2.6.1/4.deployment-and-installation/3.upgrade-nebula-graph/upgrade-nebula-from-200-to-latest/
https://docs.nebula-graph.com.cn/2.6.1/4.deployment-and-installation/3.upgrade-nebula-graph/upgrade-nebula-graph-to-latest/
https://docs.nebula-graph.com.cn/2.6.1/5.configurations-and-logs/1.configurations/2.meta-config/
https://docs.nebula-graph.com.cn/2.6.1/5.configurations-and-logs/1.configurations/3.graph-config/
https://docs.nebula-graph.com.cn/2.6.1/5.configurations-and-logs/1.configurations/4.storage-config/
https://docs.nebula-graph.com.cn/2.6.1/5.configurations-and-logs/1.configurations/6.kernel-config/
https://docs.nebula-graph.com.cn/2.6.1/5.configurations-and-logs/2.log-management/logs/

22.1.3 3. BHiRlE

3.5 o5 EIR

* MRS LERGIAY
e
A G A7 5 IE
OpenLDAP
HHAH P
P At

o Vo ot
X
Storage f#E M

o It
XA
Nebula fEfr

RocksDB 4t i ##

* Bl

XY

Bl R AR
* GRRE

pei

Group & Zone
* SSL fins

L]

SSL m#

3.6 MEHEAMR

XA e
[ R A5 Nebula @& M#EE schema it

Compaction M

-685/709 - 2021 Vesoft Inc.


https://docs.nebula-graph.com.cn/2.6.1/7.data-security/1.authentication/1.authentication/#_2
https://docs.nebula-graph.com.cn/2.6.1/7.data-security/1.authentication/4.ldap/
https://docs.nebula-graph.com.cn/2.6.1/7.data-security/1.authentication/2.management-user/
https://docs.nebula-graph.com.cn/2.6.1/7.data-security/1.authentication/3.role-list/
https://docs.nebula-graph.com.cn/2.6.1/8.service-tuning/load-balance/
https://docs.nebula-graph.com.cn/2.6.1/6.monitor-and-metrics/1.query-performance-metrics/
https://docs.nebula-graph.com.cn/2.6.1/6.monitor-and-metrics/2.rocksdb-statistics/
https://docs.nebula-graph.com.cn/2.6.1/7.data-security/3.manage-snapshot/#_5
https://docs.nebula-graph.com.cn/2.6.1/7.data-security/5.zone/
https://docs.nebula-graph.com.cn/2.6.1/7.data-security/4.ssl/
https://docs.nebula-graph.com.cn/2.6.1/8.service-tuning/2.graph-modeling/
https://www.bilibili.com/video/BV1r64y1R72i?
https://docs.nebula-graph.com.cn/2.6.1/8.service-tuning/3.system-design/
https://docs.nebula-graph.com.cn/2.6.1/8.service-tuning/compaction/

22.1.4 4. EWRlE

3.7 §ibTIR

* AL
AL TR paz] P
FmEn it Nebula Graph Studio Nebula Studio E#ZjEEMNebula Graph Studio

AT LA

B s Nebula Dashboard 72/ ffifl Nebula AL Nebula Dashboard
i Dashboard Xk
Sy Nebula Explorer 1L Al M{LE %3 Nebula Explorer

* BdlRs A5
SALSH SR P
BiES A Nebula Importer Nebula Importer
LEESIN Nebula Spark Connector -
BIES A Nebula Flink Connector -
BIEFA Nebula Exchange #: X Nebula Graph ##f % A T.H.——FExchange. Exchange A SST %1
BAE S Nebula Exchange 7L -

o PEREINIR
SR

Nebula Bench

o SREBYE

A [UE

Nebula Operator Nebula Operator, /54 EE
* ER%

XA P

Nebula Algorithm Nebula Algorithm /124
&

el

Nebula Console
Nebula CPP
Nebula Java
Nebula Python

Nebula Go

22.1.4 4. Bk

SRS

API & SDK
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https://docs.nebula-graph.com.cn/2.6.1/nebula-studio/about-studio/st-ug-what-is-graph-studio/
https://www.bilibili.com/video/BV1QN411Z7Vh
https://www.bilibili.com/video/BV19A411L77h?spm_id_from=333.999.0.0
https://www.bilibili.com/video/BV19A411L77h?spm_id_from=333.999.0.0
https://docs.nebula-graph.com.cn/2.6.1/nebula-dashboard-ent/1.what-is-dashboard-ent/
https://docs.nebula-graph.com.cn/2.6.1/nebula-dashboard/1.what-is-dashboard/
https://docs.nebula-graph.com.cn/2.6.1/nebula-dashboard/1.what-is-dashboard/
https://www.bilibili.com/video/BV1qQ4y1k7gb?
https://docs.nebula-graph.com.cn/2.6.1/nebula-explorer/about-explorer/ex-ug-what-is-explorer/
https://www.bilibili.com/video/BV1fP4y1h7Fx?
https://docs.nebula-graph.com.cn/2.6.1/nebula-importer/use-importer/
https://www.bilibili.com/video/BV1ny4y1u7i4
https://docs.nebula-graph.com.cn/2.6.1/nebula-spark-connector/
https://docs.nebula-graph.com.cn/2.6.1/nebula-flink-connector/
https://docs.nebula-graph.com.cn/2.6.1/nebula-exchange/about-exchange/ex-ug-what-is-exchange/
https://www.bilibili.com/video/BV1Pq4y177D9
https://www.bilibili.com/video/BV1y34y1o7Di?
https://docs.nebula-graph.com.cn/2.6.1/nebula-exchange/about-exchange/ex-ug-what-is-exchange/
https://docs.nebula-graph.com.cn/2.6.1/nebula-bench/
https://docs.nebula-graph.com.cn/2.6.1/nebula-operator/1.introduction-to-nebula-operator/
https://www.bilibili.com/video/BV1rP4y1x7fX
https://www.bilibili.com/video/BV1A5411N7vs
https://docs.nebula-graph.com.cn/2.6.1/nebula-algorithm/
https://www.bilibili.com/video/BV1fB4y1T7XK
https://docs.nebula-graph.com.cn/2.6.1/2.quick-start/3.connect-to-nebula-graph/
https://docs.nebula-graph.com.cn/2.6.1/14.client/3.nebula-cpp-client/
https://docs.nebula-graph.com.cn/2.6.1/14.client/4.nebula-java-client/
https://docs.nebula-graph.com.cn/2.6.1/14.client/5.nebula-python-client/
https://docs.nebula-graph.com.cn/2.6.1/14.client/6.nebula-go-client/
https://docs.nebula-graph.com.cn/2.6.1/20.appendix/6.eco-tool-version/#apisdk

22.1.5 5. ffESig

22.1.55. BfELE

SORY & W
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J:T Nebula Graph ffJ Betweenness Centrality i
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22.1.6 6. ® W A&A
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W FAQ

22.1.7 7. 21l

F PRGBS SERUL T S Bl R AR & 5% Nebula Graph,

(@ 4k EE

ECIEA i RIS %% Nebula Graph

BB A (LT H Studio, Dashboard, Explorer k% Studio, #B% Dashboard, % Explorer
f#H K6 Ml Nebula Graph K6 /£ Nebula Graph _b % i 55

S A LDBC ¥ LDBC #fli§ AN nGQL 5<%

#1) LDBC i (H&. KEAEEH, KEER, FEEHR) LDBC #1 interactive-short-1.cypher

22.1.8 8. @14 CI/ICP &1
E%EPE Nebula Graph 262 4N R A S IR ZERAEAEZ R, :

* Nebula Graph Certified Insider (NGCI) : @3 1%E IERAH P 4 EEEZE Kz, Nebula Graph 2R T2, Z&H#49 Nebula Graph {#i]
&,

* Nebula Graph Certified Professional (NGCP) : i@ i%#Z X IERA A P N E#dEE X Nebula Graph %A Tf#, /& Nebula Graph £k
PN

ERFH OFES R EEIREE Nebula Graph 52245/)
HiiNebula Graph BN DN AFHHENEERZIRA D RE RO LR T,

IR HE T December 10, 2021
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https://nebula-graph.com.cn/posts/query-graph-with-ldbc-dataset/
https://nebula-graph.com.cn/posts/introduction-to-betweenness-centrality-algorithm/
https://nebula-graph.com.cn/posts/kuaishou-security-intelligence-platform-with-nebula-graph/
https://nebula-graph.com.cn/posts/meituan-graph-database-platform-practice/
https://nebula-graph.com.cn/posts/intelligent-risk-control-practice-akulaku/
https://nebula-graph.com.cn/posts/nebula-graph-for-social-networking/
https://mp.weixin.qq.com/s/K2QinpR5Rplw1teHpHtf4w
https://www.bilibili.com/video/BV1Pr4y1F7kA
https://www.bilibili.com/video/BV1Rh41117G9
https://nebula-graph.com.cn/posts/
https://space.bilibili.com/472621355/channel/seriesdetail
https://docs.nebula-graph.com.cn/2.6.1/20.appendix/0.FAQ/#faq
https://docs.nebula-graph.com.cn/2.6.1/4.deployment-and-installation/2.compile-and-install-nebula-graph/1.install-nebula-graph-by-compiling-the-source-code/
https://docs.nebula-graph.com.cn/2.6.1/nebula-studio/deploy-connect/st-ug-deploy/
https://docs.nebula-graph.com.cn/2.6.1/nebula-dashboard/2.deploy-dashboard/
https://docs.nebula-graph.com.cn/2.6.1/nebula-explorer/deploy-connect/ex-ug-deploy/
https://nebula-graph.com.cn/posts/practice-k6-at-nebula-graph/
https://mp.weixin.qq.com/s/tbLGuuX6vNzLIw6o8ZGKpw
chrome-extension://gfbliohnnapiefjpjlpjnehglfpaknnc/pages/pdf_viewer.html?r=http://ldbcouncil.org/ldbc_snb_docs/ldbc-snb-specification.pdf
https://github.com/ldbc/ldbc_snb_interactive/blob/main/cypher/queries/interactive-short-1.cypher
https://docs.nebula-graph.com.cn/site/pdf/NebulaGraph-book.pdf
https://discuss.nebula-graph.com.cn/t/topic/5253

22.2 Nebula Graph 2.6.1 release notes

22.2 Nebula Graph 2.6.1 release notes
22.2.1 Bug fix

&5 T LookuP 1 YIELD FAJHIBIER AP, Nebula Graph MEESHFRWIIENE, #3245

22.2.2 [ASERRA

Pk

RJE%#H: November 24, 2021
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https://github.com/vesoft-inc/nebula/pull/3245
https://nebula-graph.com.cn/tags/release-note/

22.3 HIHM FAQ

22.3 E MR FAQ

AT #H] Nebula Graph 2.6.1 IATREBZIEH IR, 1 AT LUE SR A el W 2 1R RE A A ),

AERE IS R RS R A, 155 Nebula Graph i¢1% $2R1842%2 GitHub issue,

22.3.1 X FAFM
R AFMROMRSTHF—?

Nebula Graph —EERESTTE, TRESERIEIATHRTRERAZ(L, AREIA—E, HHER issue #A] Nebula Graph A,

O\ Note

ANFABA SR IR I

1. B P el et DU R A A 0 2 DR Mk A e DT
2. {#Ff] Markdown B8RS, SERE s T EEERAY "Commit changes”, 3X&fili% —4> GitHub pull request,
3. 5K CLA %%, FHHZEA 2 4 reviewer # % BIn] &7,

22.3.2 x THERAM

Nebula Graph 2.6.1 5- JitRA (4% Nebula Graph 1.x fil 2.0-RC) MWEIEH X, FHMEBEH IR HE. FAEETHS WTTH
Nebula Graph Jj A YRiRA, &G TESTRE T EHR MR,

Neubla Graph 2.6.1 5 Nebula Graph 2.0 FJEIEMH IR, ZF AR,

22.3.3 X FHIT
731t Nebula Graph 2.6.0 FEREIEREITZIEEEEESTRT ?

X/ Nebula Console 2.6.0 [iANZEFERN, /& Nebula Graph AIZESHE, REIGKEIEBHEA S A E,

RFEHEN
EH: (Dangling edge) /2 —4SAi sl & 2 e AR R 1R,
Nebula Graph 2.6.1 WEEETIH, FHEEN FAIRERFAE BHEL" ; % openCypher 1y MERGE B4, X TEHEANWRIEE2EH N HE
i, ¥EW INSERT VERTEX, DELETE VERTEX, INSERT EDGE, DELETE EDGE,

HN{EIRbIREEIR(S 2 [ERROR (-1005)]: Used memory hits the high watermark(0.800000) of total system memory.

EEFIA © Nebula Graph HY system_memory_high_watermark_ratio ZEUEE | WIFE/KNARENIHINIALZ BIE, BRI 0.8, RENTES S TIZERME
%M1, Nebula Graph &151-#5%%H,
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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

22.3.3 XTHT

frRORTER

o EHERGINTE, (FEEEHEELT,
* (&% Graph fitiE, 7EFTH Graph HRSSAsELE SCEEHIE NN systen_memory_high_watermark_ratio %%, NHIZE — KT 0.8 {E, FlU10.9,

O\ Note

1% Graph AR5 3Z#%F system_memory_high_watermark_ratio, Storage fll Meta %5 A ZHiZ S,

HAIMIEEEIR(S 2 Storage Error E_RPC_FATLURE
SR KIE SN Graph RS\ Storage IRFIER T3 ZMEHE, S Storage IRSSIEBN, EZRUI TSR ¢

o [ELUALE S ¢ 1E nebula-graphd.conf STEFAMECER --storage client_timeout_ms ZEUIVME, LUEI Storage client FYIEHGEINI R, Z(EM AN NZRD

(ms) . 540, & --storage_client_timeout_ms=60000 , A5 nebula-graphd.conf XHFHRALEIZSEL, EFIBIEM, T&R | IEERCE SCHI-LENN--
local config=true HHEER%.

o PMAEEWIER) | A SRR A, TIe2E A v RS TR ESRNEGE 5 H GO IBM%E MATCH 5] (iifEai(t, E&EEmb) .

* Ki# Storaged 2EAAE OOM, (dnesg |grep nebula )o
* Jy Storage IRESATEELIEREHE LA SSD 8 M1Fs
o HIER,

YAISMIREE RS2 The Leader has changed. Try again later

CEIME, @EFEEIK 1-N X (N==partition &) . KN meta client #§r leader Z1FFHE 1-2 MOBEE @ FE BRAZ TR H T,

BEEEEE tine spent IS XEMH4 ?
FFER4Y SHoW SPACES X [T EE MR -

nebula> SHOW SPACES;

Doooo0000000000500000 +
| Name |
fecoscoscoscacosoosos +
| "basketballplayer" |
Dooo00000000000500000 +

Got 1 rows (time spent 1235/1934 us)

o WY 1235 FORBARFEAR S U TIZA SRR, RIS (SR IR — N, SRR IR SS AR U T — R A ST e 2%
Il

o BT 1934 FORNE UM EEFTESIINT, BINEFIRARIER, SRR, WTEhe LR ra R es v,

BILATECREATE SPACERT G B replica_factor IBEY (FlUMIZES 2) 15 ?
REGIRERLE,
Storage RZ(ER Raft P (ZEERDD |, HIERERTAYE, ZRIHSIHIRIARE FRERS—F,
YHIAECE 1 B, replica_factor HAEKEN 1,

LA BB RPN, AR replica_factor=2, SHA—ANREIAMIEN, MAESERIIKER TIE ; AR replica_factor=4, EEH—MEIAATLAUHBIHIE, X
Fll replica_factor=3 &—Hf, LAMIEHE, FLL replica_factor & AT ERENA],

THWAEAE PR A% E replica_factor=3 , MHAIRFEAILE replica_factor=1, FNEEHFEL

EEXIHFLERETRISES
o
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22.3.3 XTHT

PEHTES WL LA,

fEFcFIMTHIITHEIE X NE S, EWERATLER ?
JRIRRTRER LU T LR
* G0 EIHEI TR,
* RETURN dn ARG E 3
* iR T Storage HR5H max_edge_returned_per_vertex 7 SCIHHES s INTAREL,

o BRRIVIARRE, SEERSRATRES AR,
* GO BHIRHIAYZ walk 288 @I pAART I E &
* WATCH IBEHJ3#A openCypher, RAIME trail 28, BN G SR LIES, B RALEE,

KIS AN A SFEE A R AN IR RBIEATR AT T

0—0—0
¢ N
O—

M A THAEIIEE 5 BYA, BREIEA C (A->B->C->D->E->C) , 7 6 BVAN, 60 iBARAEE|A D (A->B->C->D->E->C->D ) , Kl c->p Af 1Y
&I, T MATCH B EIAZE, ROBAARRIE S,

FITLAERT 60 A1 MATCH PRATAHIFITE )AVE I, RTRES I MATCH TEADRE IMEE REL 0 10D,

KT BRI, ES WA TR,

BRI AbIBEEIRIS 2 [ERROR (-7)]: SyntaxError: syntax error near ?

KESIEM T, EWIEA)TEEA VIELD 87 RETURN , IEKEEWIEAE LGS,

WE4iHER Tag 2P =, 81 Edge type §Z3 V&2

152 UL show-stats,

YIFSRENSH Tag BOFRE R, HESHM Edge type BIFFEIA ?
1. B EERS,

> CREATE TAG INDEX IF NOT EXISTS i_player ON player();
> REBUILD TAG INDEX i_player;

2. {iiFH LOOKUP BY, MATCH B4, 4l :

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

HEZIEEIEZ N INDEX, LOOKUP #1 MATCH,
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https://en.wikipedia.org/wiki/Path_(graph_theory)#Walk,_trail,_path

22.3.3 XTHT

WMAIERISTE TaglEdgeType BIERT, RENFRERSA ?
nGQL &HZHhE,
TRgisetasE Tag/EdgeType, ¥ REKION M KTUHFTA Y RR1L,
BIATRAT MATCH (n) RETURN (n) . 23K[EIFEER can't solve the start vids from the sentence o
—/NMINER#EAH Nebula Algorithm.

W HTEES Tag/Edge Type, AJERHECET Union HE,

HATAMBEEIRIE R can’t solve the start vids from the sentence
A5 | FFEHLE WILE VID FHREIE. SXEETFAARIEIY VID, s @ aE, Hilal :

> G0 FROM ${vids} ...
> MATCH (src) WHERE id(src) == ${vids}
# FHRELEHE VID @il EivEEE

BB — M E MRS REE, Bl
# 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 ...
> MATCH (src) WHERE src.name == "abc" ...
# BIRBM name HIZR5], RISE VID

BN, FREPIHSIAE—NFH can't solve the start vids from the sentence o

BNAMIRSEEIR(E Blirong vertex id type: 1001

FEEE AN VID 282 &2 create space IIEY INT64 B FIXED_STRING(N) » 1EIEIES UL create space,

HAIMIREEIR{S 2 The VID must be a 64-bit integer or a string fitting space vertex id length Limit.

A AR VID BB BRHEIE, #IEIE2 I create space,

UATSMREEIRIS R edge conflict BY vertex conflict

Storage [R5 FEEERDYT ]2 IR A B SRR — e AR, ATREREIZEER, EHEE,

AIMETSbEREEIRIS 2 RPC failure in MetaClient: Connection refused
IR PES ) metad RIS, 802 metad 1 graphd IRGSFHENERMLSASE, EZHLL T RIS
* 1£ metad FTIEARSSEEE T metad MRSFIRT, ARIRSHIRESSH, AIUEHE51 metad MRS,
* TEMRBENRSS 25 T4 telnet meta-ip:port BEAMLHIRZS.

* WBERCES RIS OIACE, AR S SN R ARE,  SOHRCE SRy s it E,

BMATSMER nebula-graph. INFO FREEIREIE StorageClientBase. inl:214] Request to "X.X.X.x":9779 failed: N6apache6thrift9transport19TTransportExceptionE: Timed Out
SR ATRE R E W BIRRILAK, storaged AMEEN, TEZIRDUTHRDUATE ¢
o SAMWEN, T3 compaction, fMEIERLERE,

* 30l Graph AR5 Storage ARZSHY RPC EHGHINENE, £ nebula-storaged. conf S ERHIELL --storage_client_timeout_ms ZEUN(E, %EMN AN HZE
# (ms) , BRIAMEY 60000 ZF),

- 692/709 - 2021 Vesoft Inc.



22.3.4 XTn4

BRI ABER nebula-storaged. INFO FEEIR E 75 MetaClient.cpp:65] Heartbeat failed, status:Wrong cluster! BY# nebula-metad.INFO =7 5% H FEHBProcessor.cpp:54] Reject wrong

cluster host "x.x.x.x":9771!
ISR TREZH B T metad B9 ip BEUIIER, 50F storage ZRIMMAGT HANERRE, 124U TR % ¢

HF %) storage ERENINLERATIENZELE S CRINZEEEHFOT Jusr/local/nebula ) TR cluster.id PFMER, SA/SHE storaged ARk%5.

HEREEAPCFIHIIRIATT, thaNEZEE). Tag. Edge type. EtE. F5IM%HR?
AHE,
22, Tag. Edge type. JEIELULSRS IR IRV NG IO TR/E, BT E T RISRRL, EASRHER ST,

I, _EdRRRFIX 7 RNE.,  HASAT R S 8 RO 7

REUEERBHE (HEAE) ?
R HEE R MIZ R R S0 A A, SR AETRIAIZ ISR

nebula > MATCH (s)-[e]->() WHERE id(s) == "given" RETURN count(e); #HE
nebula > MATCH (s)<-[e]-() WHERE id(s) == "given" RETURN count(e); #AE

EERERER A REHEMAE ?
A BT,

AJLU# Nebula Algorithm,

[ERROR (-1005)]: Schema not exist: Xxxx
RN Schema not exist, HAMAIA :
* Schema HEETFEZ Tag 5 Edge type.

* Tag 8¢ Edge type YR MEE N R, AREAMT, HHARES O) HElHhk, HEIES LR T,

22.3.4 X Tintf
AR ARIAER AR ?

Nebula Graph FJHEBIATE Jusr/local/nebula/logs/ T, 1EH INFO 25l HESHA nebula-graphd. INFO, nebula-storaged.INFO, nebula-metad.INFO, R ZAIEE
TRAISEEN  WARNING AT . ERROR o

Nebula Graph i glog $THIH S, glog % HASEIKIIIEE, FFAILUER crontab KHEFHIESEIL HASCH:, HEIHESIL Glog should
delete old log files automatically,

HN{aZEE Nebula Graph ki
555584 TH © nebula-console AFFASTATAT SHOW HOSTS META, 1ENL SHOW HOSTS

IREGASBATH © (EZE2EPEARAY bin HFE, AT . /<binary_name> --version 4y, AILIEEZE] version fl GitHub /Y commit ID, 4l
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https://github.com/google/glog
https://github.com/google/glog/issues/423
https://github.com/google/glog/issues/423

22.3.5 KTIEE

$ ./nebula-graphd --version
nebula-graphd version 2.5.0, Git: ¢397299c, Build Time: Aug 19 2021 11:20:18

* Docker Compose &
#% Docker Compose & Nebula Graph AR, FHRAIFLLEIM, HBTCH AR, RElGSIT @

docker exec -it nebula-docker-compose_graphd_1 bash
cd bin/
./nebula-graphd --version

* RPM/DEB %%
AT rpm -qa |grep nebula BRI EEBRRA,

U CIE R
M FEILU#E R Dashboard (f2MkfR) , fERIHMLTTE N graphd 1 storaged M/ THOEY M7, TEHS WERHEEY 4575,
Nebula Graph 2.6.1 A4RSZMEGFULB AN 4675, SELUTHE

* metad FI " AHAEE | metad R R, WASRRIBEFHALEG, WALSEITHTY metad W,

O\ Note

P DUE A T B EF meta RS5, (HEFEHBITE S Graph R M1 Storage ARFSIALE ST Meta RiE,

* graphd WA © I#% graphd 9 ip M client FIfREGHEERR, %1% graphd L
e graphd W4 © 1EFLA LS graphd ZHHISCHAIRCE S, ERCESUFHESEIEIMELEZTHY metad ik, JE3/ graphd #fL,
* storaged M4EE © (BIAEHEMDIART 1) , SEHEGD. TG %M storaged R,

* storaged A : (FBIABERLHUAT 1) 1EHEE EHEAE storaged —HERISCAFRIFCE SO, (ERCESHMEEBEMEASE T metad Hi
ik, B3 storaged

storaged ¥ & Z)G, XFESE(T Balance Data il Balance Leader 4,

&2 Host &#5fS, IHBY Host —E R OFFLINE 527D ?

OFFLINE IRZSHY Host FHE—KIG EH ahfER,

22.3.5 X TiEE
B EE ALY

ANRBEA BB L E ST TSR, TBER IR I AN TR

ki 55 267 St 11

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

ANSETGE RS A FURAYSR ], TR SKRREE S I H R AR IR el T

[T EZ AR HNEGRL, ESE& LAY,
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https://github.com/vesoft-inc/nebula/blob/master/scripts/meta-transfer-tools.sh

22.3.5 KT

IO R B EF R
FFATLMERANT telnet ar R TIRAS

telnet <ip> <port>

O\ Note

MREEMEH telnet di sy, WLk EHHE A LIS T telnet,

zNN

// MBRHOBFK

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

// SNREHORFL

$ telnet 192.168.1.10 9777

Trying 192.168.1.10...

telnet: connect to address 192.168.1.10: Connection refused

RJE%#H: November 25, 2021
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22.4 BT HME

2 AT ERN

Fom———————————— 1
5 Visualization | Algorithm
Stu j NebulaAlg <« Nebula
Playground | 1" e ! oy . Nebula
Nebula Graph e i Excha nge
| Xplorer 1 GraphX Connector | Connector
NebulaGraph:K 22 | - ; x
. = ©
Cloud Service;, 5 Grafana | : g
I ! ] £
_____________ 3
0 @ 1 R — Dashboard pe £
@ | Y oeEEEEE a3 o
. g NebulaGraph M a o
[NSERY ‘a o @ : : : g P "'""""""""""“::Cr &Apl‘l 3 =
: g E IS § : i \!r Prometheus | nGQL | openCypher | ents 3 =
| YalEs TnHh @ d [ 1 € _ — =z
1 O o C ! U =
1y 2 (EZ E; i 0 Stats Exporter [ Meta S Graph -
2 ey Ak Nebula 1 -
: 2 ‘ 2 : : ! Storage @ Listener
! || Monitoring [\ Nebula Graph Core Elasticsearch

{&)) NebulaGraph

PAZHRA S @AM X.¥.2, 2R ARRAR X, ShRA Y, /RS 7o AT & PRI ER Dy

o PUREM XY 2L PR XV .22 : R SE RTIARA, JEBH AT bugfix, BUURBRTFRAR/MIA, &P 5T AT

o PURZM XYL FRRK X.v2. %« FORTPTE APLL EK, SRIEMEER I ARA, % N TIemIIRe. #R7HERE. R IELss, REE PSR T
Xv2.r

o PUREM XL TR K27 s FORTEBIR N, APT | IRIESEFERIARA . FEMEH TEFRANEEE 5 &g st
o BRIAPURZ R PUREAS SR RS, - AT XY 22 R X.v.71 5

o = VIRARKERAAIRL 6 A, HAEFGF AN 6 MH

o SEYIRAS T N X.0.0, RSN X.5.0,

o X E A RCERIUH T I IEERAS (Release Candidate ), HAESFEMIMNE P4 RC RF IEXMALA, HE i, MdEREEEL
TRIE,

o XA A nightly . SNAPSHOT BUE H AN B TFR A, TER & (RIERI4E &1,

1.x iUARAES T E5E 2R ZFHE Nebula Graph 2.x AR {#

22.4.1 Nebula Graph Studio

Nebula Graph Studio (f##F Studio) Z—#KAILLRET Web ViRV ERERZE ML TE, #5E Nebula Graph DBMS i/, #ZH4E. HiES
A~ 5 nGQL #if), EHRRE GRS, HIEES W42 Nebula Graph Studios

Q Note

Studio A %A 1522137 T Nebula Graph W%, Haan# 75 NS AN, 25 Heaoxd B2 6 R AT 2%,

Nebula Graph JiiiZ Studio i (commit id)

2.6.1 3.1.0 (3754219)
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22.4.2 Nebula Dashboard (#LXfi)

22.4.2 Nebula Dashboard (#tXhR)

Nebula Dashboard (fii#F Dashboard) J2—# T &% Nebula Graph $EEHHIARFIARSS IS ML TR, PHESU T4 )E Nebula
Dashboard,

Nebula Graph JiiiZ Dashboard filiA (commit id)

2.6.1 1.0.2 (a610013)

22.4.3 Nebula Dashboard (2\/kR)

Nebula Dashboard (fii#} Dashboard) &k T EZEAIEH Nebula Graph ZEREHHIENIIRS RSP L T B, SA5E nl L Sk TAERE
A, SERESA. BABTME, ¥ AmASERE, HEESIT 42 Nebula Dashboard,

Nebula Graph Jiii% Dashboard VA (commit id)

2.6.1 1.0.0 (3474c78)

22.4.4 Nebula Explorer

Nebula Explorer (f&#F Explorer) J&—#KrILLUER Web ARINERE ML T E, 46 Nebula Graph P#fHH, HF5EEIRHITIIE
H, BMERE BB ELR, HAPhrlDIPuEBCNE LR, #1525 01242 Nebula Explorer,

Nebula Graph Jiiid Explorer i4 (commit id)

2.6.1 2.1.0 (3acdd02)

22.4.5 Nebula Exchange

Nebula Exchange (f&i#f Exchange) /&2—# Apache Spark™ WM, FATIEDAXINEHIHEFH VBRI ET %] Nebula Graph H, HEscHF
ZRAR R A AR BB TR, 1EHIES U 42 Nebula Exchange,

Nebula Graph Jiii% Exchange #LXfliifiA (commit id) Exchange M4 (commit id)

2.6.1 2.6.1 (e6d8601) 2.6.1 (8712390)

22.4.6 Nebula Operator

Nebula Operator (f&#f Operator) SEFHF1E Kubernetes %4t F Hal{LiBEAIZ4E Nebula Graph £#19 T E, 4ET Kubernetes # L,
Nebula Graph FFHEZ4EFURIAIR 2HEEAZE Kubernetes 24tH, il Nebula Graph SNEIENRFAEREIRE, #IHE2% (142 Nebula
Operator,

Nebula Graph A Operator JijiA (commit id)

2.6.1 0.9.0 (ba88e28)

22.4.7 Nebula Importer

Nebula Importer (f&#; Importer) f2—# Nebula Graph ) CSV {3 A T.E, Importer ] LUEEUAMIY CSV X, RESARIEE
Nebula Graph E#dEZFEH, HEHIESWT 42 Nebula Importer,

Nebula Graph JiiiAs Importer ffiA (commit id)

2.6.1 2.6.0 (43234f3)
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https://github.com/vesoft-inc/nebula-importer/tree/v2.6.0

22.4.8 Nebula Spark Connector

22.4.8 Nebula Spark Connector

Nebula Spark Connector 2—> Spark &#a5, $#2AbET Spark FrEfEIE Nebula Graph ¥4Vt /1, Nebula Spark Connector H
Reader Ml Writer Wb 4HRL, HIHIEZ W12 Nebula Spark Connector,

Nebula Graph Jiiid Spark Connector i (commit id)

2.6.1 2.6.1 (aac22el)

22.4.9 Nebula Flink Connector

Nebula Flink Connector f2—##58 Flink Fi /' P5#1A] Nebula Graph iE#8s, HiM Nebula Graph EEHEZEFIEEEEE, g s
BHRIFSEIEIR S A Nebula Graph E##EE, HEEIES M T4/ Nebula Flink Connector,

Nebula Graph JiiAs Flink Connector i (commit id)

2.6.1 2.6.1 (79bd8d4)

22.4.10 Nebula Algorithm

Nebula Algorithm (faj#i Algorithm) /2—#%&T GraphX 1y Spark MR, @d4252 Spark (L5552 5L T EX Nebula
Graph HdBPEHIEIRHATEIE, e bomEsdgmiefzCaM b FE FIYEIRE DataFrame $IATEIME, PHIEIES U4 /& Nebula Algorithm,

Nebula Graph JiiiA Algorithm iiA (commit id)

2.6.1 2.5.1 (2c61cab)

22.4.11 Nebula Console

Nebula Console /2 Nebula Graph HJEE CLI &', AU fEfIES W% Nebula Graph,

Nebula Graph JiiiA Console ifiA (commit id)

2.6.1 2.6.0 (0834198)

22.4.12 Nebula Docker Compose

Docker Compose AIR#EIE Nebula Graph ##f, AMA{EATEZ U Docker Compose #k%# Nebula Graph,

Nebula Graph Jii# Docker Compose /i (commit id)

2.6.1 2.6.0 (a6€9d78)

22.4.13 Nebula Bench

Nebula Bench AT Nebula Graph HYRZMERERHE, {4 LDBC v0.3.3 HIbRIHERHEEE.

Nebula Graph JiiiA< Nebula Bench ik (commit id)

2.6.1 1.0.0 (661£871)
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https://spark.apache.org/graphx/
https://github.com/vesoft-inc/nebula-bench

22.4.14 API, SDK

22.4.14 API. SDK

G PUAZRIRAARR] X, v B SR iAo

Nebula Graph i 55 (commitid)

2.6.1 C++ (00e2625)

2.6.1 Go (02eb246)

2.6.1 Python (f9e8b11)

2.6.1 Java (064f3a4)
22.4.15 K&

« API

* Rust Client

* Node.js Client

¢ HTTP Client

* [Object Graph Mapping Library (OGM, or ORM)] Java, Python (TODO: in design)

* Promethus connector

e [Graph Computing] (TODO: in coding)
* i

¢ Chaos Test

* Backup & Restore

5 HH: December 13, 2021
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https://github.com/vesoft-inc/nebula-cpp/tree/v2.5.0
https://github.com/vesoft-inc/nebula-go/tree/v2.6.0
https://github.com/vesoft-inc/nebula-python/tree/v2.6.0
https://github.com/vesoft-inc/nebula-java/tree/v2.6.1
https://github.com/vesoft-inc/nebula-rust
https://github.com/vesoft-inc/nebula-node
https://github.com/vesoft-inc/nebula-http-gateway
https://github.com/vesoft-inc/nebula-stats-exporter
https://github.com/vesoft-inc/nebula-chaos

22.5 FATELRE

225 AT EREE
FHZA5AATLIE A Nebula Graph 2.6.1 :
e HAMGHT £ RSFA L AU ADRUESIY nGQL S, &EETF LEBIEALR ;
e fiff] studio FA : AL SR S AANZA csv X, AN 100 MB, &G R ;
* il importer S A : SARHEZD csv X, KPNEERRH], HRIE
* ffif] Exchange FA : M Neo4j, Hive, MySQL FZMENHRFA, T2H Spark £ ;
* fifif] Spark-connector/Flink-connector §A : BN (Spark/Flink), #5DEKHD ;
* il C++/GO/Java/Python SDK : fEREFHITXIA, TEE—EHRENTALRES,

MR T LT FHENE ©
complexity Java spark-connector
Python flink-connector
higher C++
Go
Exchange
Importer
Studio
low Console
fast faster speed

5% #H: November 25, 2021
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22.6 A SRS SO

22.6 y{AI SRR LA AN S
22.6.1 FFURZ Al

github ZZ$tXIR3ZIAlER
MG H SR ARG SR, (HR2EISEAE github Bk R — MR, FIRSELFEN IS,

FERHEIFTIMY (CLA)
ft25& CLA?
LB WIBEES | vesoft inc. Contributor License Agreement
445 Sign in with GitHub to agree %EH1

WIRA TR, 3 & 5EMRAEZE infoevesoft. com o

22.6.2 B RRXHY
Nebula Graph 242, Markdown TES 45, SR SORbREA MFTHTE EIFRET AT SIS U,

STENGE TSRS,

22.6.3 L BIEQEFTE M

TEEMT AR, RS RSO BB SR,

Step 1 : i#@id GitHub fork BF
Nebula Graph MHEARZQZE, L nebula-graph M)

1. #[7) github.com/vesoft-inc/nebula,
2. (EA b s Fork , ARG 44, BNAT fork H nebula-graph &%,

Step 2 : 9 RMERAt
1. BRI TAEH R,

# EXTIERR.
working_dir=$HOME/Workspace

2. user &N GitHub A%,
user={GitHub FIF%}

3. TEkEE,

mkdir -p Sworking_dir

cd Sworking_dir

git clone https://github.com/Suser/nebula-graph.git
# 3k :git clone git@github.com:$user/nebula-graph.git

cd Sworking_dir/nebula
git remote add upstream https://github.com/vesoft-inc/nebula.git
# 9% :git remote add upstream git@github.com:vesoft-inc/nebula.git

# BFRATIHANR, BIHEEE LFEDZ.

git remote set-url --push upstream no_push

# BN ZER.

# IEWBREIUA :

# origin git@github.com:$(user)/nebula-graph.git (fetch)
# origin git@github.com:$(user)/nebula-graph.git (push)
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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

# upstream https://github.com/vesoft-inc/nebula (fetch)
# upstream no_push (push)
git remote -v

4. (A3k) £ X pre-commit hook,
1&1F Nebula Graph Y pre-commit hook 7% .git H%,
hook FHa# commit, @M. MW, STRYERGE,

cd Sworking_dir/nebula-graph/.git/hooks
Ln -s Sworking_dir/nebula-graph/.linters/cpp/hooks/pre-commit.sh .

pre-commit hook HINMERTRELIEIE AT, FAFRBTFEIHAT,
cd Sworking_dir/nebula-graph/.git/hooks
chmod +x pre-commit
Step3 : 9%
1. A 937,

cd Sworking_dir/nebula
git fetch upstreanm

git checkout master

git rebase upstream/master

2. NETZONEI IS

git checkout -b myfeature

0\ Note

master 1 upstream/master A—3, A LU#H hard reset @il & T — 8 Fl40 :

git fetch upstream

git checkout master

git reset --hard upstream/master
git push --force origin master

Step4 : Fk

o SN

Nebula Graph RH cpplint KIACRIEEFTE Google MIIXIETERE. & d eI I BiAT,
* HTTINAEER

TEUHIIRESL Bug & ZHMETTIN,

* FAHEIN TS STl
TEFEIES WM ARG L2 Nebula Graph,

O\ Note
TR TLI% B -DENABLE_TESTING=ON J= FI# 2t BTk,
* SBITHTA BT
1F nebula HR H SR TAN P a4y -

cd nebula/build
ctest -jS$(nproc)

-702/709 -

22.6.3 LRSS

HT—1 PREFELEZD commits, A S A upstream/master 7730, FATSFFHXLE commits FE (squash) f— commit ¥47 &,
R R ZU AR O — MY 7 SORFT I, BREES AN BB WHTE. S5, XA LATDIHETT, AURARQIE I 5%, Wi e
commits #£%X % origin/master, fE& AR, AIREXHIAIM, FHARCIE BN K (B0 origin/master &7 T HMN 7% E) , T origin/
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22.6.4 TS

Step 5 : IRFDZRES

# H&F myfeature 932BY.
git fetch upstream
git rebase upstream/master

TEHMTIHE T PR GHEZEMD SOZ)E, MAHREEH head 773

Step 6 : Commit
BRI TEL
git commit -a

PP AT LA 64 --amend B4R 2 RIAYAD,

Step 7 : Push
TP B A AN, ATLUREAS L G B 7952 push £ GitHub HIZFE /%,

git push origin myfeature

Step 8 : 83 pull request

1. 3/jIA] fork HHYEE https://github.com/Suser/nebula-graph  CEHRILAHIF 4 Suser )o

2. P myfeature 43355 R4 Compare & pull request o

Step 9 : KIZHE

pull request A5, EDHEMATE, FEARRATUIRIAGIEE, DU RS SR e A B R STlikAE AT A SRR,

22.6.4 ZnMiR BB A

MR EI %20 How to add test cases,

22.6.5 fBIEWH

Step 1 : BEIABIE A0
B ME. Slack %7704 Nebula Graph B35 AR, WIABMIE—%, JEMHHEES Nebula Contrib 4T,
HR LIS © info@vesoft.com
#(Z : NebulaGraphbot

Slack : Join Slack

Step 2 . FKEAEIEBAGER

H Nebula Graph B/7 A% Nebula Contrib I H K 1D,

Step 3 : {EIEIE

FHAACRIT H RS AR AR E B A, I Sl [0 H #6452 Nebula Contrib H1F, M/, & Maintain f&4k8: 3 SHHXTIH
A,

GitHub B GEMR(E, 150 Transferring a repository owned by your user account,
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https://github.com/vesoft-inc/nebula/blob/master/tests/README.md#how-to-add-test-case
https://join.slack.com/t/nebulagraph/shared_invite/zt-7ybejuqa-NCZBroh~PCh66d9kOQj45g
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

22.6.5 AMEIH

5 H#: December 30, 2021
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22.7 B4

22.7 BHS

LUT 4t Nebula Graph Z5#HEZRHEAESE, HIF AT LU HEBRE

Shared Nothing

Typical deployment

PageRank =
Lowain
e : enable authorize=true in graphd conf
Keors e -B
Koo | Das== GOD: rootnebula
LabelPropagation e~ e .—m
—_—— o — ‘Admin
ConnectadComponent B &
N la Algorithms. ne n rk GraphX, or Tecent - B bulttn roles DE0)
T S T lebula Algor 's (depends on Spark GraphX, or Tecer
Plato) recommend to use 3 nodes in production User
ShonestPeth
= authentioation and authroization Guest
TrangieCount ————— |
e parition balance CREATE USER [IF NOT EXISTS] <user_name> [WITH PASSWORD
BotweannossCentralty — <password>]
_— spaces -
Degresstatc Graph500 manage [~ GRANT ROLE <role_type> ON <space_names TO <ussr_names;
= schema
Tuittordatasets - 41M verticss & 1.48 sdges — REVOKE ROLE <role_type> ON <space_name> FROM <ussr_names;
b
i GHANGE PASSWORD <user_name> FROM '<oid.passwords* TO
TTL collection user management
(Wi Cealctoal \__usor management | scnew passwor>'
GaL standard
s ieciive} 'ALTER USER <user name> WITH PASSWORD '<password>';
Guory Engine
DROP USER [IF EXISTS] <user name>;
Opencyher parsor ——» Valdstor— PGB —> Enccutr —
Cremil) Parser Flex (Lexcical) and Bison (Grammer) -> AST (Abstract Syntax Tree)
BALANCE DATA metadata
BALANCE DATA <balance id> context, variables
BALANCEDATASTOP |  BALANCE Validator | data type
BALANGE DATA REMOVE <host_lst> widoard *
JEACANCE DATA REMOVE stos IO K
BALANCE LEADER
Pipe
SUBMIT JOB GOMPAGT Optimizer
SUBMIT JOB FLUSH . B
SUBMIT JOB STATS Graph Service GetNeighbor Filter
% «{Optimizor e
siowsos | Jos T oo
v
SHOW JoBS S sun REO {rule based optimization)

STOP JOB

——e
Planner [roadmap|CBO (cost based)
————{__ 1ag; snavle_optimizer

Ouiput Projeet
npu Fiter 2

efomatsenl
Montoring
L — )
X X O oz
[r—
number_queries sum00 : 1 §
Output: GN_1. )
CREATE SNAPSHO oo Geneghoorteator
JCAEAE SAPSHO I o WO )
SHoW SNAPSHOTS;
Snapshot Sudiliziis getNeighbors
DROP SNAPSHOT;
o S
oros BackupRostors
T [ ] getrops
SHOW CONFIGS storage
° fatt Consensus multi raft group.
UPDATE GONFIGS storagarocksdb column famiy optons = = A S T mene
{dsableauto_compactions: e, max bytes or vl base Stroengne KV ol putscan
268435456, max_write_buffer_number: 4, write_buffer_size: e o Vi
67108864}; ‘Compaction m Store Engl
can't stop once started SUBMIT JOB COMPACT; e Pt S i “ g
~-local-config=true. M i
e
—rateImi=20 i M)t contrl VO e
e
make from source code Storage Service formel o e o
T = —

install

RECOVER JOB

curl -G "http//<ip>:<port>/stats?stats=<metric_name_ist>

sroVrout_E in one partition

installation_path> <package_name> dep

sudo dpkg - ~instdir=:

destV+in_E in one parttion ‘schema version is encoded into the properties value

Partition - by edge

docker-composa
edge property redundance in out_E and in_E consider the storage cost

container
nebula operator kuberetes

pid = vid%numParts+1

manually configure the oluster InstalléDeploy Nebula Graph

deploy.

Pe Facebook thrift-rpc. DL based

S curl <ws Ip>i<ws. port>/flags | grep
ohaos enginsering
§ curl -X PUT -H *Content-Type: application/json* -d
{1 <key>":<valuext,"<key>"<values]) "<ws ip>t<ws_port>/lags® i e
metad ConfigaLogging
storaged hgergraph
) HATP?
g TiDB row based + column based
— space
kerel —
vertex
edge
tag
edge type how to store edge type when there’s no edge ID
hitos:/ineod]convdeveloperfguide-data-modeling/
Exchange
whiteboard-friendly
propetties e TonC/
sv w/ or wfo header e
, refer to: bula-graph. t
0pici3843 modeling guide
oo . - waran M0
| Importer
= propenty vs. relationship

==

EARSARNDFFIAN. B RADAUEE

G0

EARMBFSINE, RENHRAATUES, PRANES

Studio

Path in Graph Theory. MATCH/FIND PATH/GET SUBGRAPH

p 2 o o

cyclo vs. cirouit

‘monitor nodes

monitor services Dashboard (based on mtrics)
monitor administration

K8: hitps://github, convHarrisChu/xk6-nebula
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https://www.mubucm.com/doc/34QEdbrFRwZ

22.7 B4

DT 4 nGQL BLESE, APl bUsd FFEEKE,
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specify VID or at least 1 index
MATCH

atleast 1 index

quite similar with SQL: SELECT LOOKUP

LOOKUP ON {<vertex tag> | <edge_ type>} WHERE <expression>
[AND <expression> ..J] [YIELD <retur_list>];

GO [1<M> TO] <N> STEPS ] FROM <vertex_list> OVER
<edge_type_list> [REVERSELY | BIDIRECT}] | WHERE <conditions> ]
[VIELD [DISTINGT] <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>]

<return_list>
remember tag name in the col_namell! <col_alias>) .|

<col_name> [AS <col_alias>) [, <col_name> [AS

FETCH PROP ON (<tag_name>|, tag_name ..] | "} <vid> , vid ..]
[VIELD <output>] FETCH

UNWIND (it to rows)
SHOW CHARSET
SHOW COLLATION
SHOW CREATE SPACE
SHOW CREATE TAG
SHOW CREATE EDGE
SHOW HOSTS

SHOW INDEX STATUS.
'SHOW INDEXES

SHOW PARTS

SHow.
SHOWROLES [

SHOW SNAPSHOTS
SHOW SPACES
SHOWSTATS
SHOWTAGS.
sHow Epces
SHOW USERS

7 SHOW SESSIONS

SHOW CONFIGS

pipe

ti_col

t_duration

STARTS WITH

ENDS WITH WHERE

CONTANS

openCypher

‘work with Match like pipe

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

YIELD <var>(] LIMIT [<offset_value>] <number_rows>; //must use ORDER BY

e — WAl

RETURN
—

YIELD
=

general query

GROUP BY

USE SPACE
—
DESGRIBE SPACE
DROP SPACE
‘CREATE TAG [IF NOT EXISTS] <tag_name> (<create_definition>,
) _[tag_options];
create_definiion> = <prop_name> <data_type> [NULL | NOT
NULL)
CREATE TAG
<tag_oplions> = _<options |, <optons> .
<option> = TTL_DURATION [<] <t._duration> | TTL_COL =]
<prop_name> | DEFAULT <default_value>
drop first existing tag indexes____ DROP TAG
ALTER TAG <tag_name>  <alter_definitons [, alter_defiiton] .]
[tt_definiton [ t_defniion] .. TAG
alter_definition:] ADD _ (prop_name data.type)| DROP  (prop_name)|
ALTERTAG
‘CHANGE (prop_name data. type)
t_dofintion:  TTL_DURATION = tl_duration, TTL._GOL = prop_name
CREATE EDGE [IF NOT EXISTS] <edge_type_name>. DESCRIBETAG
(<create._definition>, ..J) _[edge_type_options) I
<create_definition> = _<prop_name> <data.type> |
<ec options> = _<options [ <option>
<option> = TTL_DURATION [=] <tt_duration> | TTL_COL [-]
<prop_name> | DEFAULT <default value>
indexl ___ DROP EDGE
ALTER EDGE <edge._type_name> _<alter_defintons> [
alter_definition] ..] _ [ttl_definition [, ttl_definition) ... ] EDGE DDL Nebula nGQL
alter_defiition:] ADD _ (prop_name data_type)| DROP(prop_name)|
CHANGE (prop_name data. type) ATERESSE
tldefinition: TTL_DURATION = tt_duration, TTL_COL = prop_name
DESCRIBE EDGE
INSERT VERTEX (1, (. ..] (VALUES | VALUE} VID: ()
prop_name_list:[prop._name [, prop_name]
INSERT VERTEX
prop_value_lst: [orop_value [, prop_value] . [~
. INSERT VERTEX 13 (p1), 14(92) VALUES "21°; (321, "hello’)
.9 GO FROM “player100® OVER serve YIELD serve._dst AS id |
'DELETE VERTEX §-.d; use pipe to delete by fiter __ DELETE VERTEX

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

support GAS compareandse) | _ UPDATEVERTEX

©.0. UPDATE VERTEX ON player “player101" SET age = age + 2
WHEN name == *Tony Parker” YIELD name AS Name, age AS Age

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

update + insert (when not existed) ] UPSERT VERTEX

don't use in high concurrency

INSERT EDGE <edge_type> ( <prop_name_ist>) {VALUES | VALUE}
<src.vid> -> <dst.vid>[@<ranks] : ( <prop_value_list> ) [, <src_vid>
> <dst_vid>{@<rank>]  ( <prop. value_list> ), ]

<prop._ name_list> :={ <prop. name> [, <prop._name> ] .
INSERT EDGE
<prop_value_lst> :={ <prop_value> [, prop_value>]..] [
dangling edge
use pipe to delete by filter DELETE EDGE
sUppotCAS  UPDATE EDGE
\UPSERT EDGE
support range search fo integer and datetime types
agaist tag, edge type, prop
E—

robuid index after creation [~

performan

‘CREATE (TAG | EDGE) INDEX IF NOT EXISTS) <index_name> ON
{<tag_name> | <edge_name>} (prop_name._ist); CREATE INDEX

'SHOW CREATE INDEX

'SHOW INDEXES

70[7/709 -

rplayer(name:*Tim Duncan’))-{servelfollow"..2)-) return p;

Patterns!!! direction: (a)-[v}->(b)
——
sowe
o

[awo
fixed_string(n)

| o

| oo
sasine

timestamp.

S
oot e

YIELD (key_1:"Value 1) key_1] as

map
IELD (key. 2:"Value 2} key. 2 as V2;

toBoolean)
toFloat)
type conversion
| tolnteger)
type)

native nGL, use °

Pipe is synchvonized has Impact on performance
el
openCypher, WITH

Svar=

references

edge. type.

edge. rank
UNION

UNION ALL

INTERSECT

MINUS

double abs(double x) JEEXHET
s docble. sovidotie ) RIS X
double floor(double x) SEENF 5 H FxM AR,

double ceifdouble x) IEIAF S F xi /) R,

i, W

double sart(double x) BEIXINFS R,

double cbrt{double x) EEIXHIIL 5.

doubley) (

) BERK.

double pow(double x, double y) JEENXAYEIA.

double exp(double x) JEENeAA .

double exp2(double x) IEEN2AVEI(A.
double log(double x) IEILAE A4 EXHTIH.
double log2(double x) I [E1A2 BEXIVFI .
double log10(double ) JEEI10KEHIIH .
‘double sindouble x) EEIXIEH (.

double asin(double X) EEXIREZ M,
double cos(double x) IEEXKI R,
double acos(double x) S EIXE RFI.
double tan(double x) SEEXIELDIE.

‘double atan(double ) IBEIxiX R ELA.

22.7 S

Gouble ranc B0, SRR, RPTAREA—H, ESHEHENmax, KiImin kRO
man | it ot max) @min, max) 1 —
| MRTEASR, s8I S MIRE RS,
RPTAREA— TR, USHEAESmax, Kiimin kRO
it ot ma) Blmin, max) PI—1 =

collect) 1SRN MME— D IIRD.,
avg) EESBETHM.

‘count) BB
max) BESBHOBAM.

min) JEEHBMEE /A,
std) BESBMAEITAL.,
sum) BESMHT.

bit_and) (I HANDIR(E,

bit_or) FE{IHORMIE.
bit xor) EATHXORKRIE .

it size) JEEFRRERH T RAM

(it start, int end, 3

AT, ikstep BIAR1.

SN0, WEEO .,

int sign(double x) EENNE NS, ARHN, WEE-1.

SIS, WEEN

double ) 3B AR HUIEe (2.716281828459045)

double pi) JEEKFMHN (3.141592653589793) .

‘double radians( 1§ M $ERNIUM. radians(180) JEE
3.141592653589793 .

It stroasecmp(string a, string b) LEFR NI (FRHANS) .
Ya-biy, B0, Ua>bR, BEKXFONE, Ha

JEEVNF ORI,
string lower(string a) BEINEHANFHS.

string toLower(string a) Hllower( IS,

e e i

‘{ NRFEASH, WHBMHG S Mo inSHARILES.
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