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

2. &N

2.1 ft242Nebula Graph

Nebula Graph/g—#0FiI, DR, B8 RIVEERBIEE, RERRBET N RO SSaBIMEEESE, I HIRft=mgdEi,

=y T Nebula Algorithm ) -1:
L == Playground | Nebula !
Nebula Graph : Plato : Exchange |
i 0 GraphX 1
NebulaGraPh : Nebula Graph : rapi : - o E
Cloud Service; 15 Grafana ! i 8 £ Y
I ] £ ©
T Lo Dashboard @ Y S
B R oo 3 <5
| 8 O | I | __CCE A i 3 = [ :
: g .,E, 5o 5 E : ‘!’ ProniEEl, ! clients &A1~ [ 5 5; Community
B, TG 2! | - ! = i
| 'S o C ! 1
- :‘ 5 il Stats Exporter [ Graph — E @
1 | R Nebula I
2 g | Storage m bl I
E_ ___________ z_ _: | Monitoring Bl Nebula Graph Core : S Elasticsearch S j
@ NebulaGraph
2.1.1 A EEHERE

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 Graphfy{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—MUREEEBIRZE, ATLUSFFE R X Rl R HSSURIE N F 2R 2,

2.1.2 Nebula GraphHI{t 2

iR
Nebula Graph/2ffApache 2.0 THEN, BCRBRZIIA, MEIREFEANG, BURRIEAR, ZR2TR, FkTRM, #1253 Nebula Graphity
WHADFEFR, BllifRNebula Graph GitHub =S 5JETH,

=itaE
ETEBARZFEVRHERTIC+ + 454 Nebula Graph, RILURHZERYE R, RZEYEES, Nebula GraphfEEEHRIRSS GUSEI T SBIITERE, £

HEMEECR, Nebula Graphfi#stBiR, #1%1EZ WNebula Graph benchmarking Uiifi,

BB
Nebula Graph RHshared-nothingZ&ty, HFHERE IHBARERSS G T 475

PHE
Nebula Graph#ZfftJava. Python. C++HIGoE I ToIZIES &M, BEEEURIEF R, HEEIEZ2 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 S8 i EHIALDAP (Lightweight Directory Access Protocol) SAWIAIEARSS, REMEREREEIRZ 2, EHES
TLEUERIFZAY,

EBZHL

Nebula Graph A T BREBZIEAE T E, f#ilfliNebula Graph Studio. Nebula Console, Nebula Exchange®, #Z T EA[L#EE £ TH

I3
UW.o

It44, Nebula GraphifHB&5Spark, Flink, HBase 5/~ @ EHIRES), (HX TP GBI, AR T B HHITES 1,

#ZopenCypherEiffis s

Nebula Graph ZES, #MN nGQL, B REPIER, Ho3#A openCypher WXAKIAIAS, 2 THMAAEH, HANEEFZ InGQLIER,

EERRE, REEE

TR A AR ERE, FEELOMS Y% FI%, Nebula Graph Al SSD IHG ™, ML THTHDD + AT, BEAmEARD
FEARELSS, HLH S A,

RESiERE

F TR {EN ebula Graph T SUREDY, FoFEUREHIEENON SR, T EALE BRI, EHRMREIE, P RET,

23500

BB, EHL 5UR. BT, 360ERHELHTEM A Nebula Graph, 1§12 W Nebula GraphEW.

2.1.3EB7=

Nebula Graph Al F&MET IS5, AR SSRARE X R UBARFIN H], LNk 2 2%, #if#HINebula Graph,

BRiEei

SBRIWUAA AR AT A5, T RERMIINBTER SRRVE T, JF TNV TR S IIPNTE R, XM DUl R, SRS
Nebula Graph, AJLURZZHIAGINH VES PR B &2 2% VE ST T,

SRHEE

Nebula GraphgEfS RNALERIFIE ALERVSKNE R, FFERUERERSCEE, I, ARG

AR
HRIES P L RIIRIENE, f#{#(ENebula GraphHi, FI HATE S AW IR DU B RERE SR GUHBIE U S T B, SRR A
TRE SRR SR PRI AT REE 2R, 1R BtaTRin A,

132

IR %R B IEERYE, Nebula Graph AILUANEBBEA-Z ANFIRTTC R R RIVHEZZMEREE, HIEBEFFLIIEICT, TRIPuliver ks
LA A,

2.1.4 8 % 5%

* BTG
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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/
https://www.vesoft.com/cn/

2.1.5 #ii

o SORYET
o {8 E T
I
e GitHub
2.1.5 #5H
FE P AT S RA T A 2 R

* [E#HERE Nebula Graph /MA415% (014339%)

IRJFE#T: November 3, 2021
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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

RS r4iNebula GraphFRHEBA, BEbAl g —RHSWHRF e TR R BIERY (schema) .

2.2.1 BIEEE
Nebula Graph %R (6 A AN HHRET

* EZ=[a] (Space)
V=122 0 FH T B A R IR e T i, AR 22 IR R A ELRR S Y, I DUEE A RIRTEAERIAR. BUR, R4,
* i (Vertex)
ARG S, Rl T
o RUZFRWRIRRF (vip) ARIAIY, viD fE[R—EZERHnE—, VID 22—/ int64, =¥ fixed_string(N),
* RS — N Tag, WAIDHZMTag, HAREEATag,

i1 (Edge)

YRR R, FORPIREZ I R R T, RRATT
A s CIYESEZ SUuN
 SHREHIAI, AL,
* U4 <i2VID. Edge type. JHBERF{E (Rank). &K EvID> FFME—FRIA—5%i0, HHEEID,

i BXAE—1Edge types
SHE AU — P rank, HMint64, BKIAHO,

- —%
R
* fR% (Tag)

Tag Hi— A5 HE LRI,

* 2 (Edge type)
Edge typeH—4HF5EHE R R,

* B (Properties)
EMRfELUHEY (Key-value pair) JERTEMEELE,

O\ Note

TagflEdge typefI1EAT, SELIT S RMIBE A A iR i 2 I R A6 K

222 AMHEEE

Nebula Graphf{EHAEEFEEBR, fERHEAMBIIE, SXEDRATIAR, R LA R,
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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,

T Nebula Graph 2.6.0 (BRI, JUIF(FAE 24", RIELERMIN, /P& BATHRIE SR BV s s FE N, TEWINSERT
VERTEX, DELETE VERTEX, INSERT EDGE, DELETE EDGE,

A% openCypher #) MERGE &4,

HJEHEHT: October 13, 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, HFC. D. EME T —1F, FIZEUELR MR, B4 A->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, ATANAIMESE, FLOZEEEERMEE, RREREHSISIHM @ AB->C->D->E->C,

Q  Note

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

fEtrailZ¥, SO oycle M circuit PIRTRERIVERTEZEM, DUT DB MRS IR 2R 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 RAZHATUES, FIOZEEEHRNRE, RIKEREH4SSIR | A->B->C->D->E,

2.3.4 {4’
FA P AT O AT T AR P S H 22,

Nebula Algorithm (034709%)

ISR August 26, 2021
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https://www.bilibili.com/video/BV1Uf4y1t72L

2.4 sVID

2.4 2=VID

fENebula Graph, — /N rifHAVIDE—FRIN, HIVIDEVertex ID,

2.4.1 VIDHYRER
* VIDHHERA AT LU E KT FIXED_STRING(<N>) B INTe4 5 —/MEIZ2 ] HREIE FAH - —AHVIDEAY,
* VIDTE—/MEZ R -t —, HARFAZMT XRBRPE £ (GRE 1+ ME—2950)  HARREZER-PIVIDZ e 20T L XY,
* VIDHVERSOT R - BATHRE, RGCTREEHEIDEFEUUID,

* VIDMFIRY, SEINAZR—D R, Bl :

* VIDIE T —PEARIIME—RS, BEI—DARISONIES, Taghfl TSLRFmia RIS, Flal  Mmmyl - Em". SR Tag XHNE X TH
HARPENE, PSS, Bk, RERE, B NSNS, ok GEsHUE. i,

RN EAERVID I HAHF TagiyPiZc INSERT 184 (Y7L IF NOT EXISTS S0 , WG AN INSERT 2378 26755 A MY,
[EINHRVE AL &M RIVIDIEEFNANE TAG A FT TAG B IYFISE INSERT 1EA), Xt TAG A UFRVEAR RN TAG B .

* VIDiEH &1 (LSM-tree/50) R FEFENTEH, KILERIFIVIDIIERER .

2.4.2 VIDEREIN
* Nebula Graph 1 .x-3ZRVIDZERSA INTe4 , 2 .x ¥ INT64 A1 FIXED_STRING(<N>) , {E CREATE SPACE FPIEEST B4 vid_type I LUFEEVIDZERY,
o FILUEH id() B, RS I FIZRIVID ;
o ATLAEEF LooKUP 2R WATCH 154D, SRdid Je 3RS | B HN RIATVID;
o PERE b, EEHET VIDIERE B A MR R, B4 DELETE xxx WHERE id(xxx) = "player100" , BY& G0 FROM "player100” ZFiEA], @ BIESEAIRVID, B
HETEHRIEROIERERAEZE, (AT LOOKUP | GO FROM $-.ids S¥1EMT, FHELRTE 2 T —XINTESERARENTER (Lookup) DAR—XRFHIME (]) o
2.4.3 VIDEREEIY
VIDHAE R TARSE 224G RS, A — L@ R
o (D) B AME— MY R I VSRIEREE A VID ; JE MR AT VID;
o B EME—MERR A S RARVID, B TR MRS |,
* it snowflake FRIEARVID, @MV TR ERS|;

* AIRANBINCFRA RN, (B RZSRAC Y TSN, A EORF FIXED_STRING(<N>) HY N IREMGE R, X RIRGEAREANFFAIESR, MR
Hé. HINFEIBASE64, MD5, hashfRiENPHER T 2RAE MK,

* AR AThash 54 Kint64 VID @ EE10Z M RIIEI T, %4 hashifZEIiEARLI21/10, R SREEIIERE X

2.4.4 EXFEHRVIDRYEIEIE R

VIDHYEUESILA AT E AV 2 RINE Y, H—EEXEEE.

2.4.5 "EifEIA R " (start vid 52 B

$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 "EEAA " (start vid) G2 RF

FEAL start vid RAEPIRAG

1. {5411 Go FROM "player100” OVER J2TEIEFIHZZUIHERH 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,

7 EHT: October 13, 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 IRZ5HIFEATRIA, HEUW Metallids.
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2.5.1 Nebula Graph Z2gE %

Graphfgs3HiStoragelR$3

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 5541 Storage MRSSHVIFEAGA, 1520 Graphfiiss 1 Storagelli5s.

JEEH: August 26, 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++ |
— Meta 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 !

* MiAFAEE, P RTLUE Nebula Graph SR 11834 nebula-metad ¥, AIEREEE3D, HPALUFENFBEBEL AN, 8& )
BIFREBLERIRINLE Lo

o ApEppdEdh, 3UAE Nebula Graph #8023/ nebula-metad #HE, 1EREXEHREIREAEA F LA _E USRI AT,
Fifi nebula-metad MK T HF Raft MHVERE, HA— P UHEE leader, HAFEELE follower,
leader EHZEIRERHIK, 1 leader BEME AR P Ims HAZA LRSS, HAth follower AR, AR leader HEIHE, XfEFTffollower H1
XY leader,

O\ Note

leader Ml follower HY#¥EE Raft WhERFF—5, Kt leader MERIE2HT leader A2 FEEIEA—8, HZ X T Raft IWAH UM T,

Meta BRSSIhRE
EIEAPHS
Meta IR T B P IIKSHIBIRIEE, ME P HEE IS RkiE kA Meta RS, Meta IREEEMSER, LUINIZIKSEE AN RIIERASR,

H% Nebula Graph BViRIEEHIA, 1ES WA DKL,
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EESH
Meta RS5O fABRIE B FrvACiE(EE, JFHAED A haEsa.

BIEEZEE

2.5.2 Meta fIk%

Nebula Graph 372 MEZER], ARIEZERINNEIREZ 2R, Meta IRSSTEEATH EIZERANCEAE GEEBEIR) |, FFREEIRNEE, Hling

ImeRERE 220,
BIESCHEMA 52
Nebula Graph /2 EEIEE, €1V Schema 1% Tag. Edge type. Tag &A1 Edge type JE 14,
Meta RS 77T Schema 152, FIREHZT Schema IR, EEAIMIER, HidREMIIRAR,
#% Nebula Graph Y Schema 88, &2 AR,
BEIEETFTTLAYSIEEILR
Meta fR&5H2{ET TTL(Time To Live) 9 H aEERISRIZZ R FI,
BB

Meta fRZ5 IR E BT AT, HEIA. EIAIHIFR.

IRIGEH: July 12, 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

- 21/656 - 2021 Vesoft Inc.



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
HEWIHEATEE © N, RETANTEER © WKEISchematfil Tk,

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

AR, TR REX A AL A A R, SRR MR R, T HUTHRINREIERAT, FibiamERBE T key
valuefd#fihZe (FRT start T, EAAEBIRREETEIZT RIVMAZET) . BAERE XTI QR nebula-graph IRY 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 2.6.0 BKINEEFTFIEL,

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%30%))

I %HT: October 22, 2021
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https://www.bilibili.com/video/BV1xV411n7DD

2.5.4 Storagelli5s

2.5.4 StoragefR$3
Nebula Graph{FEEEF N, — MEMetafd XIVTEE, FRiMetalljss, fERiXEENE,

BB EARBIEE LT, FiolStorageiRss, H5afifEnebula-storagedifffi, AXNNEStoragefRSsITRML T,

n%
* mMAE (AWK VStore)
* 5K IE (Shared-nothing 2, FMEIHINASHREIFRLE)
e H—HE (Raft)
e mAAE (Raft)
* SERHAISE =5 RGUHETRY (BlanesczRs )

Storage R334

Partition al Partition a2

Raft Raft
<—> <>

Leader Follower Follower

Storagefl55 /2 Hinebula-storaged HFEHEMLE, v DURIEY Sl Enebula-storaged HFRER, GIATMNRIAEEL AN, A =3 5i31

- 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 Storagelli5s

FrEnebula-storaged MR T AT Raft IR, BDMRFEMATUI =R, M ESTFRIO)
* Storage interface/2
Storagefkg5iIi L2, & X T —RIIFIERRHIAPL, APLERETEX—EHENRR —HE N 70 FATKVARE, B4 -
* getNeighbors : E I —HMAYHAEE ML, REGALIR RFTEYE, FFH 55208,
* insert vertex/edge : i A —SRMAEE L NCHIEM
* getProps : ZRER—REE —SAMEM,
IERX—ZFE, §15StoragellR528m% 7 HIEREITHE, #NIStoragelRss g — PKVIF#EIRSS,

* Consensus/z

Storageflkg5HRIE, ST Multi Group Raft, SRIEGR—ZERTE R AN,

* Store EngineZ

StoragelRFSIRIER, E—MEHAMIEES 9, TREUAHIEIREN get . put.  scan SR, HHCIZITERELE KVStore.h 1 KVEngine.h SCHF, FHF
R LR 55 7 R I AR R B A M 7 i

IR T2 4Storag e RS HIER R,

KVStore
Nebula GraphffiH] BT/ & IKVStore, M~ EHMITIHKVStore, JREATT :

FEEHEKVStore,

o FELUENTEARRL, SRR THE, S FiESchemafyNebula Graph£i, 5 FHENAME#tSchemalS R, 2ERU X,
o TR

5T EbJEK, Nebula Graph{#ifiRocksDBE A7 (4, KT HCHIKVStore, HAITEL
* MT 2N, Nebula Graph RFRHACE 2 M RIVEWE H R 70 R 2 REEH L REN.

* HMetalli555t —~EHFT A Storageiss, RILURIERTE 22 90 HOURIRE, T s,

©\ Note

AN A BT R TR Ik B BRI Bk 55,

 ERHEHE (WAL) , &M REE ECHWAL,

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

BuEriEE

BB B 2R SRS, Nebula Graphi$sfIAAHE EFHE vkey, FINFLRANEIEE RFEEvalueds, DUEHEESEUE RS IE
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2.5.4 Storagelli5s

HTNebula Graph 2.0FEUETFER AL xIVERE M TEL, T SCREM BRI N RN AR IR A 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)

Ed24 BimA

Type keyZ$H, KEERINFEN,

PartID B F s, KIEN3INTY, hTBIEM T Storagen#ia#i (balance) 75 EHRIEATSIARMGEN 53 F %K
5,

VertexID MID, YIDRENInth, KENSNT ; Y AIDKE stringft, K EH QB ZE R FEER fixed string
B,

TagID SEBTag ID, KEE AT,

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 B
Type keyZ6B, KENINTFT,
PartID BaED e KIERNINFEY, FEIEMATStorageM#1 (balance) /7 {FE AR ARG T 53 i EL
o
VertexID SID, i — VertexId 1 i A IREARRID, fE" A "BFIRERAID ; J5— VertexId "Hiz "B /R H Y AID,
12" RSB B RN LA FID,
Edge type AR, KRTFOFRR A", NFORR" AL, KERANF,
Rank FASRAL RN fUZ AR 2N RRELARE L. F P AT DURYE B YRR TIRE, BIANTEBCS S E. 25K 55,
KRBT,
PlaceHolder Wi, KERNINFT,
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2.5.4 Storagefli%s

2.0f1.xMAFAT

o Lxh, RFBAKY Type [EAHI, TAE2.003E4T 11X 5>, BIfEWRE Loy 7 sifiid, 7 PGl A I AT A Tag,
© 1x, Vertexid {XSZHHntKAY, MifE2 O T stringZ6 7,

* 2.0 HUH T 1.xH AT EREE B Timestamp o

* 209 A EHREHTIE B Placetolder o

* 2.0MMER T RS IR, DUESRERIE A,

Ei%iREA

Nebula Graphffif5#3¢ ! Schema,

M REGLRETEEE, Nebula Graph 2R EME(E RAEHZITFE, T EMENKEZEER, NI DIRIERES RPGsER, (Ea2n, &
2 MM etafligshE I EARISchemalf R OF&T) o RN T SRHESZESchema, TEIEIEN, RMMAXNHISchemahfiA(z L,

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 @ FiJ—Zext g RERL LR MEERN (key-value pair) , TEANBEMIEIERZN, FEBOIREIAL. JAEEA 20T
KFTR,
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2.5.4 Storagelli5s

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 A R — 2502001, 2 SrcVertexi@i SAEdgeAiERE BN mDstVertex, FZEETE (SrcVertex)-[EdgeA]->(DstVertex) o X rifl—5%50
KA MHEN R EE RN N ARE 7 v, BlPartition xf1Partition yH, TEAHBHAAIT :

* fiSrcVertexEHE R TF(EPartition xH, Key7EEType. PartID (x) , VID (Src) fTagID, SerializedValuef[lValue, 2R5IHLAYA
JE 1,

* REdgeARE—H{E, XHEHEdgeA Out®R, 5SrcVertex—[RIfR7#(EPartition xH, KeylyFE A Type, PartID (x) . VID (Src, HI
mSrcVertexfVID) . EdgeType (fF5HIE, R&EHAFNH) . Rank (0) . VID (Dst, HisiDstVertexWID) FIPlaceHolder,
SerializedValuel[IValue, 2FFILHBAEL,

* fiDstVertex B R 7{EPartition yH, Keyl 7 EHType, PartID (y) , VID (Dst) filTagID, SerializedValuef[lValue, ZF%I{LAYA
JE T,

* REdgeAREE _mH(E, XHEHEdgeA In#oR, 5DstVertex—[F{R{E{EPartition yH, KeyJFEAType, PartID (y) . VID (Dst, HlIs
DstVertexVID) . EdgeType (f35Hf, R&FAL75MAA) . Rank (0) . VID (Src, HlgiSrcVertexiID) #IPlaceHolder,
SerializedValueHValue, ZF7tIAEN, SEdgeA Out{iZiksariyseeHmE,

EdgeA OutflEdgeA InbUTHMHKNMGSIEATTFE THIEZ, —EHHAK 788 LIV —5iEdgeA, EdgeA OutF T MWEFIAAIES R,
filgn (a)-11--0 ; EdgeA InfT4&A HEVEGEIIER, s RMHRRTR, ML sEs R ThnEmiER, SaifEn 0-0->@) .

fIEdgeA OutfiEdgeA In—#f, Nebula GraphUR T fFifRSGHER, SEAFGAFTHRINIIRARBING, Evan M iTKey b TS ZEREV],
{EValue 5 FHIZE RS EIHENKEREERRIEL, PN, HAREIHER ARSI, 2N bR RO

AFORSIHATIRGE, T BRI M RME AR — B, AILUTRTOSSYIRE, THRIE, RICEIEFBAFTEN ) A HHTIE, IRTERIATTED i T
e, BIFIRIAIEER,

BREE

IR ARIg SR A Hashity)raX, B A VIDBTHUSR(E, F— P RiFTaTag, IR AGHERHEFERIR — DR, XMU7 2o e T &AL

b524

o

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 Storagelli5s

TR EAVIDAN ) i % R,

// WARIDKENS, ATHEL.0, FHIELEMAint64.
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;

fRTBAskYE, BRI NEE AR TR L, SRR Nint6 4 AT (int6 4B FIIMAT HHELE FEMTFAY) | I, K5
fn1, B

pId = vid % numParts + 1;

ARG I B ROIRAT T

SR BLH

% WGBS,

numParts vID AT E R 22|53 Fr k%, ENCREATE SPACEIEAIHHY partition_num {E.
pld VID FT{E 53 IVID,

BIAIAE100 N, vID 1. 101R11001 =AU EAERIN 9 Fre 53 IDAIWL AR IR Z [t 2 BERY,  FTAANBERGE AT Fr A TR
=t

Raft

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

FARFH © Raft S —MATFRIEZEIA W Raft RAZDEIARZEZEENG R, WS R P IR (L) FIASCN Leader, H
Leader REFERBIAMIMESIRS ; HAth Follower 1N, 4% Leader HEIRH IGOREMIE, ;5qkm$ss), HA Follower A TH—#0ik2s, %
2 H—ANFTY Leader. Leader #l Follower 2 [RBE DBk A 2AH A HEMIRESTENG, HLL Raft-wal 197 VAR, B ZANDBMY NN REIA S
IR A,

Cl Note

Ky Raft-wal 75 Z & G, WM EERE M S Raft DB, SEBEHAIEIE2S, MERIOM™EBEBN T, XTBRKLIKIERSL
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,

R D R BIEDCE D RREIAR (E220) R MSSRGIRAE —EIAN, HASEUE Leader ; AR LN, Rt l.
22 D BEDECENSEIA (EZER) SRR ARRSH 3 MEIAR, H—1HIAZ Leader, HAh2 PHEIAZ Follower ; AR Leader &£
b, R PDEIARTIRHE — Y Leader (MUM—Follower) , WINRGEFRTEH] ; (HZ L2 MRIARTE-FEBRREREE, HTIREALR
B, Rgtsee .

O\ Note

Raft ZEIAMN XSG HDFS ZaIANTXZ AR, Raft T “ZRIRE, KitEALE T2 EE
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2.5.4 Storagelli5s

MULTI GROUP RAFT

T StoragelR55 T ESCFHERE DMWY, FiLUET Rafthii sl T Multi Group Raft, BN FIVATERIALFELE R —MRaft group, H—4
FlA Eleader, HAthEI4Zfollower, MIMSIGR—EMERE T YE, RaftfEin SSEan T,

HTRaftHER 240, Nebula GraphfffiMulti Group Raft&fRILiA, 77 ERZN, fILEREEENebula GraphEgE, (HE0 &
REZEIITEE, BlARaft group REMFEAERVIRSEE. WALSH, a3 i (IR AYHLEIR(E,

SEMulti Group Raftd2 P £5E5H ¢

* = Transport/Z

—/ Raft group N EH Z R MiYpeer &iEHE, WIRAHEHZTransport®, 2SBOEHENTFHER,
o e
WIRAIHE LR, 2ERRANEIECT 2, SEREN BT XY,
#tE# (BATCH) 2k

Nebula Graph, SN HHVERITERE, N TIREEN, GHENFEMIESRE, E2HTNebula GraphFIFIWALSSE—LEREITRE, S5
HEIREHITOH, 3 ZNebula GraphRh,

BIANEBICASHRAETRZE 2 AT WAL AL G4 BEAT, AR — MRS ANWALRE EE T CASHIWAL, FEFREIR BRI /MK LN, EZELR
B LHWAL 752,

LEADER%J)#t (TRANSFER LEADERSHIP)

leader YHIN T BT E R EE, HiLFEND A N—AYETBEI —Alan, Etafin gt eleader, AFURIVIE, TEcYHleader, ¥
ERsER G, W EER T lead er )4,

K Fleaderii, fExleadertifmal, M FHCWleader&{y, YfollowerliZleadert i, MELRIELS,

RAEE
R TEEEEE, H—Raft groupWR AL, FTEE—DMHREIRE, RIS THiIHgroup WEEURTFEA EEWER, SHERPIE THigroup
sIHgroup # TR HIE, AT HNfE L, Diego Ongaro £ H A LIS SRR I EX ISR — N peerft /53X, LURIEHIHgroup (Z IR EZE
H#&, Nebula Grapht R 73X AR, RN SRR ERE RSG5, BRI ES Raft Part class®addPeer/removePeer
AYSCEL,

EHDFSHIX5!
Storagefg5 3T Rafthil SR 27648, SHDFSI A RAZUHTHE —L X5, Fi40 :

* Storagelligs A Simid RaftX RIE—#1E, EIAREEF varkk, JifiitfTii2leader, MHDFSTAERALYENDataNode s 2imid
NameNodefRUE—EM:, MEIFREERBA LR,

* Storagelliiss { fleader&l| A2t 5Mk55, MHDFSHATEEIAHA LSRRGS,
* StoragellR&5 LIKELEIAL R, HAEIEQIEEZE MRS ERIARCR, THDFSAUREEIAL R,
* StoragellRZ5 REIEZIFICAFRSE, MHDFSK EZ (BlilHBase) FEJLVHDFES, MRENARSE, @isd il (RPC) JHEZ,

HIMEZ, StoragelRssEGREL, M T —LE0fE, BMBHAEHDFS 2%, RILIAREEE MNAFIESEEERE.

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

* nMeetup- Liff | Storage in Nebula Graph 2.0 (24%729%))
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https://www.bilibili.com/video/BV16b4y1Q77k

2.5.4 Storagellii%s

fRJFHH: October 11, 2021
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3. FREA]

3.1 R AT

PERAT R St E I Nebula Graph, WHE#E, iE#Nebula Graph, DUZIEREFEINCE R,

3.1.1 X4
IR T A BRI DUaEE B 7 H i FANebula Graph,

1. %%:Nebula Graph

fFHRPM 8{DE B2 fi-rl APz Nebula Graph, HEHE 72 AN ATHES TIFES N2 E,
2. JE#lNebula Graph

i Nebula Graph 2 J5HREE s Nebula Graph k55,
3. ##%Nebula Graph

JE3/INebula GraphfRSS/GENFI % P&t Nebula GraphSCRiZ M i, Pud A TH B AR D172 P 4iNebula Consoleift#

Nebula GraphfJ ik,
4. {FH%HAnGQL (CRUD#M4
%45 INebula Graph 2 J5EIR] i FinGQL (Nebula Graph Query Language) T,

3.1.2 L5

FH P A] LB T % Nebula Graph fAH X ESAIHERIE,

Aisn

o T Ef#E - WINebula Graph (37540%)

* Foesa/)V¥ 1% ——Nebula GraphAREeE A\ WHEE (045720%)

* Foesa/NEAHIEH ——path II=FZ (0347097))

AMEF

* Nebula Graph StudioE#%k (03523%)

* Nebula Exchange (034708%)

* Nebula Algorithm (02%736%)
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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

NGHiSHI

e H—h L ERIEREEE, RIE (083127%)

o W WA EATHEY.S] Nebula Graph (074344%))

WHIRBilibiliZEm, #E 30 1, 500 LRI,

FJEEHT: August 19, 2021
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https://www.bilibili.com/video/BV17X4y1A7p9
https://www.bilibili.com/video/BV1aX4y1A7xd
https://space.bilibili.com/472621355

3.2 51&1 . @&ENebula Graph

3.2 #P%1 : %%ENebula Graph

RPMAIDEBZLinux%4t I MMM, AR HA i FHRPM 8{DE B XXHE— B e FtdZ2iNebula Graph,

Q  Note

#i#Nebula Graphf£FF177 X5 UL FIRPM/DEB Ui & £ 7if,

® Enterpriseonly

AR & 2= inquiry@vesoft.com,

3.2.1 BiiREM

Ewget

3.2.2 THZES
fIEZ0SST&H

* T#ireleaselifiAs
URLAEZANT -

//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]

FIUIEE T #GER T Centos 7.5 1Y 2.6.0 22500

wget https://oss-cdn.nebula-graph.com.cn/package/2.6.0/nebula-graph-2
wget https://oss-cdn.nebula-graph.com.cn/package/2.6.0/nebula-graph-2

TFEGET ubuntu 1804 14 2.6.0 225, ¢

wget https://oss-cdn.nebula-graph.com.cn/package/2.6.0/nebula-graph-2

wget https://oss-cdn.nebula-graph.com.cn/package/2.6.0/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.

.6.0.el7.x86_64.
.6.0.el7.x86_64.

oBo
6.

o o

.ubuntul804.
.ubuntul804.

- 35/656 -

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/2.6.0/4.deployment-and-installation/deploy-nebula-graph-cluster/

3.2.3 %#Nebula Graph

o TEHBEITLRIRA (nightly)

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

URLAEANT

//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 Z#Nebula Graph
* HRPM A
$ sudo rpm -ivh --prefix=<installation_path> <package_name>

BIAERRIARS £ T 20382 .6 ORAIRPM & !

sudo rpm -ivh nebula-graph-2.6.0.el7.x86_64.rpm
* LDEBT
$ sudo dpkg -i --instdir==<installation_path> <package_name>

BIATEBRIARS (3 T %3522 .6 .OUADEBE !

sudo dpkg -i nebula-graph-2.6.0.ubuntul804.amd64.deb

Q  Note

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

3.2.4 [SEHRME

* E%/Nebula Graph
* #E#Nebula Graph
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3.2.4 Ja8HR(F

G HHT: August 26, 2021
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3.3 %2 : |E8Nebula Graphfiigs

3.3 H1&2 . B5iNebula GraphfRs
Nebula Graph# I nebula.service HFERSS, cEEs). F1k. EE. FILIER,

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 EHMetalk5s.
graphd EHGraphfi5s.
storaged #HH StoragefiR55.
all EHTAIRS .

3.3.2 E5INebula GraphfRs3
IERB[NE
M T FRPME{DE B 34723 Nebula Graph, #7401 Fins B3RS

$ 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

BEREPE
XF{#EHDocker Composeffi&fiyNebula Graph, ff nebula-docker-compose/ H3RMHATAN T i3 E 8RS

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

Creating nebula-docker-compose_metad0_1 ... done
Creating nebula-docker-compose_metad2_1 ... done
Creating nebula-docker-compose_metadl_1 ... done
Creating nebula-docker-compose_storaged2_1 ... done
Creating nebula-docker-compose_graphdl_1 ... done
Creating nebula-docker-compose_storagedl_1 ... done
Creating nebula-docker-compose_storaged0_1 ... done
Creating nebula-docker-compose_graphd2_1 ... done
Creating nebula-docker-compose_graphd_1 ... done
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3.3.3 f£1ENebula GraphBRs3

3.3.3 {%1:Nebula Graphf5s

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

IERRABE
PATAN T @435 - Nebula GraphfR5s :

$ 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
{E nebula-docker-compose/ H SRS TAN N 435 1k Nebula GraphfR5s :

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 &M ERFTA AN ebula Graphfy%dE, 415 H 1Y /2 developingsinightlyfiii <,
AN
hrl

o

3.3.4 & FNebula GraphfRs3
IEBBE
PATAN F 4 EEENebula GraphIREIRE :
$ sudo /usr/local/nebula/scripts/nebula.service status all

o WISLRELT LR, #FRNebula GraphfRSS1E#3517,

[INFO] nebula-metad(3ba41lbd): Running as 26601, Listening on 9559
[INFO] nebula-graphd(3ba4lbd): Running as 26644, Listening on 9669
[INFO] nebula-storaged(3ba4lbd): Running as 26709, Listening on 9779

HEA— LA R, 3G

* AFUREIZEBUITEER, #RNebula Graphfligssi, ALURIES RIS ERE PPk, s#ENebula GraphitXS KA,

[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 GraphfligsHMetafiR55. GraphfR5HIStoragelRF5HFEIRME, SX=FPRSSHIECE SCA-ERIEELEE HRIY etc HEMN, BRIABEER Jusr/local/

nebula/etc/ , FIIF AT LU EAH N HIRCIE SCAFHEL AT,

BRME

£ nebula-docker-compose HSRPNHLITAN T i & ENebula GraphflRFIRA :

nebula-docker-compose]$ docker-compose ps

Name Command

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

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

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

nebula-docker-compose_metad2_1 ./bin/nebula-metad --flagf ...
nebula-docker-compose_storaged0_1  ./bin/nebula-storaged --fl ...
nebula-docker-compose_storagedl_1 ./bin/nebula-storaged --fl ...

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

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

Up (healthy)

S
<

(healthy)

Up (healthy)

£

Up (healthy)

<

Up (healthy)

RS

Ports

0.0.0.0:49223->19669/tcp, 0.0.0.0:49222->19670/tcp, 0.0.0
0.0.0.0:49229->19669/tcp, 0.0.0.0:49228->19670/tcp, 0.0.0
0.0.0.0:49221->19669/tcp, 0.0.0.0:49220->19670/tcp, 0.0.0
0.0.0.0:49212->19559/tcp, 0.0.0.0:49211->19560/tcp, 0.0.0
9560/tcp

0.0.0.0:49209->19559/tcp, 0.0.0.0:49208->19560/tcp, 0.0.0
9560/tcp

0.0.0.0:49206->19559/tcp, 0.0.0.0:49205->19560/tcp, 0.0.0.
9560/tcp

0.0.0.0:49218->19779/tcp, 0.0.0.0:49217->19780/tcp,
0.0:49219->9779/tcp, 9780/tcp
0.0:49215->19779/tcp, 0.0.0.0:49214->19780/tcp,
0.0.0.0:49216->9779/tcp, 9780/tcp
9226->19779/tcp, 0.0.0.0:49225->19780/tcp,
9227->9779/tcp, 9780/tcp

0.0.
0.0.

0.0.0.0:4
0.0.0.0:4

MRS A T, P T LUEHIA R A 2FE (B4 nebula-docker-compose_graphd2_1) ,

SRIGHAT docker ps AEE AT MFY CONTAINER ID (ZRHIA 2a6¢56c405f5 )

[nebula-docker-compose]$ docker ps

o

0

:49224->9669/tcp
:49230->9669/tcp
:19669->9669/tcp
149213->9559/tcp,

:49210->9559/tcp,

149207->9559/tcp,

9777/tcp, 9778/tcp,
9777/tcp, 9778/tcp,

9777/tcp, 9778/tcp,

.0.0.0:49229->19669/
.0.0.0:49227->9779/
.0.0.0:49219->9779/

.0.0.0:49223->19669/

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

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

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

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

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

RIFER AR

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

335 %
##%Nebula Graph

nebula-docker-compose_metadl_1

IRJEHEHT: August 26, 2021
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3.4 51&3 | E#&Nebula Graph

3.4 K3

. E#%Nebula Graph

Nebula Graph>A$2 MR iR, CiCLIZ ik, GUIRF A TIEIES TTRIVE i, ASCRiidNebula Graph& i, H M0

JFACLIZ M¥iNebula Console,

3.4.1 Nebula Graph&Z P i

F PRI E SRR Pl i 77T LHORIZE R Nebula Graph#ia 7,

3.4.2 fEfNebula ConsoleiZE#%Nebula Graph
AR
* Nebula GraphflR&5E g4/,

* iz{TNebula ConsoleIHlZiH1:51TNebula Graph MRS 25M4E Hil,

RSB
1. fENebula Console T#IH, WIAFENMA, #HifiAssets,

©\ 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. fEAssets XK LEH  THTRRIY 3RS F, FEOFEILE L.
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https://docs.nebula-graph.com.cn/2.6.0/20.appendix/6.eco-tool-version/
https://docs.nebula-graph.com.cn/2.6.0/4.deployment-and-installation/manage-service/
https://github.com/vesoft-inc/nebula-console/releases

nebula-console-darwin-amd64-v2.6.0
nebula-console-darwin-arm64-v2.6.0
nebula-console-linux-amd64-v2.6.0
nebula-console-linux-arm-v2.6.0
nebula-console-linux-arm64-v2.6.0

nebula-console-windows-amd64-v2.6.0.exe

Q0 & & QR

nebula-console-windows-arm-v2.6.0.exe

Source code (zip)

[?) source code (tar.gz)

(Aide) ?ﬂﬁﬁﬁﬁﬁ, FE 4 SN nebula-console o

O\ Note

fEWindowsHR&GiH, 1EE a4 M nebula-console.exe o

4. f£i5f7Nebula ConsolefI#l#s FHATAN T ans, N F#ZFnebula-console SXAFHIHATIR,

O\ Note

WindowsREtiE Bk it 25 B,

$ chmod 111 nebula-console

5. fEMH THREH, Y T/EHREnebula-console XHHHTE H3%,
6. PUFTAN T A s3iZEHZNebula Graph,

* Linuxs{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]

SR,

S8 LA
-h TR,
-addr B T 2 graphd IR 55 TP kL, BRIAMIHE127.0.0.1,

-port B EEE N graphd RS 1956 1, BRIANG 99669,

3.4.2 f#iffiNebula Consolei%E#Nebula Graph

5.42 MB

5.23 MB

5.44 MB

4.68 MB

5.04 MB

5.41 MB

4.68 MB

-u/-user ¥ iENebula Graphlk S %, REMASHIER, AIEREECHEERIHAF A ERIAH root) o

-p/-passuord REH PN NNEG, REHSNEN, 25 DU SR TR,

-t/-timeout BRI EE NI, SR8, BRIAMEN120,

T

-e/-eval BE TATERSEINGQLIB A, JEHERI G RIUT —RIZIEAFHR MR, KI5 HIMOTERE,

-f/-file BB ENGQLIE A IR, R A RPUTIZI AN IYnGQLIF AT R[]
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FHPRTLUE . /nebula-console --help A AREXFTAE SR BIRA, AT LU H G RE 5 21500,

3.4.3 Nebula Console#p 43

Nebula Consolef@fitfli a4, AIAFHCSVf:, FHDOTX, SAMBEEES,

O\ Note

mHRE T RNE,

SHesvy
CSVFRFARIFMm B PHATILREISE R,
Q  Note

* CSVMHRIFAE M AT LAEE &, BlLinuxai & pud TR H 3¢,

3

BE T — SR

SHCSVFa AT

nebula> :CSV <file_name.csv>

SHDOTX ¥
DOT SRR FARTF A A TRNRIEIEE R,  HARTFRIZE FAZ ERMCSVLHAFH,

O\ Note

* DOTXAFRTFAE Ll LAEE R, HILinuxiy 5 pud Tom iy H %o
* DOTX AN A A DL il /5 £ GraphvizOnline A TT-R RS, A2 s AT AL A LA TR 1

o T - SRE A

SHDOT AT
nebula> :dot <file_name.dot>
G

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

el ae ¢
MREIEES P Anba, F4ISchemals EREHEERIBEAMX show fiy HEE,
IR B AAT

nebula> :play nba
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https://github.com/vesoft-inc/nebula-console/tree/v2.6.0
https://dreampuf.github.io/GraphvizOnline/

3.4.4 HWnH

EEHT
HEPTT M aNK, RETEHIRTNE, ST
nebula> :repeat N
BN/

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)

BEAR
BEIRNFD, #H TE&Schemaly##fEh, KAELSchema@s#FsiBIty, FFEAE T —MOBVEBY FPPEE, aaaT

nebula> :sleep N

BRFFiERE
FAFRTLUSER <extT 83 :uIT MNebula GraphWifiE#z, A75{#EHH, Nebula ConsoleXxFHERAFWES () M INGams, HlAl quit,
NG

nebula> :QUIT

Bye root!

3.4.4 E R jnlE
WfALES i ER R 2&ENebula Console ?

T#EFYRENebula ConsoleEHiEE, 152 WGitHub nebula console T YA,

HJEHEHT August 26, 2021
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3.5 B4 L EHEMnGQL (CRUDf4Y

354584 . FHEMANGOL (CRUDMS)
A4 Nebula Graph &H1E S 1REANETE, CEH T SchematER1H e aE S EriEa),

R T IREZERN L, SUnGQLAEH,

3.5.1 EZEja]#Schema

—/™Nebula GraphsSZBilf—PE NMEZERHM, &N EZERAEYRIRRERY, R DEER— D SLE - E AR E R E 22 R R ERSE.

|
|
|
, 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 —Schema, Nebula GraphfSchema/g 4l T L4,

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,
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3.5.2 Ki#EiNebula Graph®HEHIHLERR

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 P

~ ”’
~ -

3.5.2 o & Nebula GraphSE B HIH2HIRTS

O\ Note

B MUGENAIRE, #RFTHIStorageli55iE#E] T Metallk35, P74y sHow Hosts 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, EEStatusHl, FILIERIFTE StoragellRFGHIEL,
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3.5.3 AIEATEEE 2R

RS ITMBlEINER

Q“ Caution

Nebula Graph JfTAT T AIEAESERAE, BRP KB, BAE T MOBEZEF REARL 5 ST 2.

¢ CREATE SPACE

¢ CREATE TAG

¢ CREATE EDGE

* ALTER TAG

* ALTER EDGE

¢ CREATE TAG INDEX

* CREATE EDGE INDEX

O\ Note

BRANDBEE AR 108, (EBSULBRE IS heartbeat _interval_secs , 152 WEL & /1,

NWCREERZY, [ESHRIEREIIAINETT, FIRIA P AL — !
* PAAT SHow B DESCRIBE A HARAAHRON RAVIRE, WLRAIEEIEREEM, WMRKATR, BERHVEK,
o FRR2D0BYEE (208) o

3.5.3 B FEFEEZEE)
nGQLiE%
* IR 22

CREATE SPACE [IF NOT EXISTS] <graph_space_name> (
[partition_num = <partition_number>,]
[replica_factor = <replica_number>,]

vid_type = {FIXED_STRING(<N>) | INT64}

)

[COMMENT = '<comment>'];

SHIEIEIEZWCREATE SPACE,
* B BT RI 22 R
nebula> SHOW SPACES;
o SRR

USE <graph_space_name>;

Tl
1. PUTAT T IBEAI IS A basketbal lplayer YIEIZEME],

nebula> CREATE SPACE basketballplayer(partition_num=15, replica_factor=1, vid_type=fixed_string(30));
2. BUATARY SHOW HOSTS Ao Fr A B,  WaER - 31T,

nebula> SHOW HOSTS;
R e e T R el R el +
| Host | Port | Status | Leader count | Leader distribution | Partition distribution |
doocooooocooooo doocooooosooo R +
|

| "storagedo" | 9779 | "ONLINE" 5 | "basketballplayer:5" | "basketballplayer:5" |
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3.5.4 fij#TagMEdge type

| "storaged1l" | 9779 | "ONLINE" | 5 | "basketballplayer:5" | "basketballplayer:5" |
| "storaged2" | 9779 | "ONLINE" | 5 | "basketballplayer:5" | "basketballplayer:5" |
| "Total" | | | 15 | "basketballplayer:15" | "basketballplayer:15" |
Pococooccoocoso Pocococooooo Pocococooooo Pococoocoocosoo fccoooocosooococooocoononoooo00s000 Pocococoocoocososooosocoo +

W% Leader distribution )1 ~5%5), 1BH{TH4 BALANCE LEADER EEHTC, 2R, 155 W Storage i,

3. 4% & 22 basketbal lplayer o

nebula[(none)]> USE basketballplayer;

FH PRI T AR 4T SHow SPACES 7 Gl A &I 22 A,

nebula> SHOW SPACES;

fococooooocosososocoo +
| Name |
R e +
| "basketballplayer" |
fococooooocosososocoo +

3.5.4 Bl}&TagHIEdge type
nGQLiE%

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

ZHIEEIES WCREATE TAGHICREATE EDGE,

il

Bl Tag: player fl team, LN Edge type: follow fll serve o BEFHAIT F5E,

B e 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 ilA AL

F PRI INSERT 1EA], HFIANTagifiAR, SERTFIANEdge typelfiAil,

nGQLIE%
(XN

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>...];
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3.5.6 EifEhE

vID /&Vertex IDIY4EE, vID fE—NEZEHFUZME—R, SEOFHIESWINSERT VERTEX,
* A

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

SEIEHBIES WINSERT EDGE,

Gl
o JlAREBR BRI L

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");

o il AREBREURIBRBAZ [A] KR 1952

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 TR
* GO LURIETENZHE L EEE, 0 MDD RTHE, 108 5 500E, &Rl VIED FAPFEERNER.
* FETCHIEAJ AT LIRS s sGaiE1E,
* LOOKUPIBAREETZRS 1Y, FlwHERE T-A)—Hfli ], EEERAFEReE S 8dE.

* MATCHIEfREWERYER I, AIDIERHAEREEES, (B2 efoisrs RItiiNebula Graph HIVEHRERE, MEAEHIEFE LML,

nGQLIE&
* G0

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

OVER <edge_type_list> [{REVERSELY | BIDIRECT}]

[ WHERE <conditions> ]

[YIELD [DISTINCT] <return_Llist>]

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

[| GROUP BY {col_name | expr | position} YIELD <col_name>]
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[| ORDER BY <expression> [{ASC | DESC}]]
[| LIMIT [<offset>,] <number_rows>];

* FETCH
* HlfTag @M

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

 HifLEMN

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>;

coiEaTAl
* M\VIDA player101 FYEK GFF4A, 0432 follow TRENEFEAVER 7o

nebula> GO FROM "player101" OVER follow;

| "player100" |
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3.5.6 EifEhE

| "player102" |

* MVIDy player101 FYERGIFAG, TR7E3Z follow PRI TERE T35 FIERRA, FFREM LA RIFEE, RN E a2 N5,

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

Teamate L hee |
P —
TS L)
YIELD B ZE T IR P ES SR,
$$ E U=
\ FORBATARER S A

* MVIDX player101 FYERGUTAR, (A7 follow ERHIEREIVER R, ARISRIKEEBRFIVERIA. T EFHLMANERIR, AILUE B SR a2
* fEREER

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

fheccooscococoacooos {heccocococacococacsoso +
| Team | Player |
R e T Fom e +
| "Trail Blazers" | "LaMarcus Aldridge" |
fheccooscococoacooos {heccocococacococacsoso +
TS L
R AN R

| HAESDEWEER, i —PEEEREMN TR &,
S PR AT I 18 T S5 R

o IR

O\ Note
Y EBEAEN— DNERIE AR AN, HAR I I 28 5 R AE 1 A1) 55 SN R A
nebula> $var = GO FROM "player101" OVER follow YIELD dst(edge) AS id; \

GO FROM Svar.id OVER serve YIELD properties($$).name AS Team, \
properties($A).name AS Player;

Doo600000000000000 Boo6000000000000000000 +
| Team | Player \
feccscoscoscacocos freccocoscoscasscscocos +
| "Trail Blazers" | "LaMarcus Aldridge" |
Doo600000000000000 Boo6000000000000000000 +

FETCHIE AT
EIIVIDA player100 FIER GRS M,

nebula> FETCH PROP ON player "player100";

R ) +
| vertices_ |
fhoccooocococococooocooooscococococooocSoSoScocooocooo +
| ("player100" :player{age: 42, name: "Tim Duncan"}) |
R ) +
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3.5.7 B EALA

O\ Note

LOOKUP F1 MATCH 7R BITE T XY RSB0 B F

3.5.7 B = FA
FH P AT LU UPDATE TE1)ER, UPSERT 1B AME IR G EE,

UPSERT »& UPDATE A1 INSERT HYZ5 &A%, 4] UPSERT BT — M riElsdl, ANSREANTFE, BdEES BHHA— M sEGa,

O\ Note

A partition N#, UPSERT #ER—NERATIRME, FrLUAATHEELLIAT INSERT 81 upDATE 121RZ, HANFEZ A partition Z A H A&,

nGQLIE%
* UPDATE /&

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

* UPDATE 341

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

* UPSERT samkils

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

Tl
* J1 UPDATE fEZLVIDA player100 (YER G name J& M, KI5 FETCH IBAURG AR 45 5,

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

nebula> FETCH PROP ON player "player100";

* FH UPDATE IBTESS AR degree JEME, SRS H FETCH K245 ER,

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

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

* FH INSERT i A—NVIDA player1ll Y, ZAJ5H UPSERT BHHTE,

nebula> INSERT VERTEX player(name,age) values "player11l":("David West", 38);

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

WHEN $7.player.name == "David West" AND $7.player.age > 20 \
YIELD $2.player.name AS Name, $7.player.age AS Age;
fococooccos fhococa +
| Name | Age |
Docooocooo Dococo +
| "David" | 49 |
fococooccos fhococa +
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3.5.8 fpR = A8
nGQLiE%
o SRR A

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

* fRiL

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

Rl
o R

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

* fkRia

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

3.5.9 &5

FIPA LB CREATE INDEX B ATagfIEdge typel@iizs|,

& wmasn

ECIPONIE AN

NnGQLiE::
* QRS

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

* ARSI

REBUILD {TAG | EDGE} INDEX <index_name>;

O\ Note

BN E G ARG [ RAREER 5], SWZEIETE WATCH AT Lookup TG A FIR AR LR, S WEHERS],

3.5.8 MIFR=A1LL

MATCH 1 LoOKUP TE A HIATER IR IR 51, (HERGI X FHEIERERIERE (FIKO0%EEHEZ) . WA RRERIEA TP EAIRG], PRIFREREA

NBARE KRR QIR SN, FERERGIKE, Eutt8gbdrh, —PNPsCyff 37, IHIRIERRIE M KR E A ERE K, a0

10D FY, REKERENI0, HEHESIAIELT],

ETF 5 | BIL00KUPFIMATCHT
TR LooKUP B MATCcH 5 —PERE [T, AR, 1E5e0IER5],
HETag h player HIAIIER, BN nane JEIE(EA Tony Parker o
// Fnane BiESIRFSIp Layer _index_L,

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

/] BRI HREN EFERIBER.

-53/656 -

2021 Vesoft Inc.



3.5.9 K5l

nebula> REBUILD TAG INDEX player_index_1

T S —— +
| New Job Id |
thecoooococooo +
| 31 |
T S —— +

// TEFLOOKUPIBEE R RHEM.

nebula> LOOKUP ON player WHERE player.name == "Tony Parker" \
YIELD properties(vertex).name AS name, properties(vertex).age AS age;
o T e T LT +
| VertexID | name | age |
froccscooccosoe froccococacocosae frosoao +
| "player101" | "Tony Parker" | 36 |
o T e T LT +

// FEFMATCHIEAR R E M.
nebula> MATCH (v:player{name:"Tony Parker"}) RETURN v;

D0 D0 O0EO000000000000000060000000000000000060000000000 +
[ v [
foccccococococscooooocscocacocosococsoooooscsacasosoe +
| ("player101" :player{age: 36, name: "Tony Parker"}) |
D0 D0 O0EO000000000000000060000000000000000060000000000 +

G HEH: October 28, 2021
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3.6 nGQLAHLE

3.6 nGQL&LE

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()

BE

R Bl RS

R [ENF A T iR KB

AR AR T A T i N R

R Al ExEOL AR UE, AURxRAFTER I, UK E] E ORI Ay B B
iR XI5 AR

IR [ 3775 4R,

R A =AY (EAAK Ay R,

R ENx ) I E,

K [E\(e ~x)IYMHE,

R EN(2 X2\ I HES

i [E] B E SR e T JE T X L
AR 20 T X B
AR [ L1 02 JEsdty X 4
IR [EIXAY ETLAE,

i [ x5 AE G A

iR [ R AE

AR [ AR GLE

R ExAYEYIHE,

iR [y S AEYME,

IR [AI[0,1) NHIBEALEE S 8L

3.6.1 pi%

R[] [min, max) AI—PDEEL32M 8RR MUREA—DSE, ZSBEHEN nax, HERF min BRIA

Moo AIRAEASE, N2 MRS HI 3200 intE LR A,

[ [min, max) A—PEEL64AMEER, R MUREA—DSE, ZSBEHEN nax, LR min BRIA

Moo AIRAEASE, N2 MRS HI 6401t EE LR A,
RS FT A IE — DI,

R [ SR,

SEAEIE 2 GRE 6=

B S (N FONIN

RIS R ME,

IR [ B R AR BRI 22

SEAEIE GRS

BAHAND#:AE,

B ORIRAE,

BALHXOREEAE,
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PR BE

3.6.1 pi%

int size() R (6151 ZR B M T 2R R

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

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

double radians()

FFERERA
B

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()

R[] [start,end] FRHEED KAVEHABIIFIER, DK step BN,

REXPESRS, AR 0, MEKE 0, ARONHEL, WERE -1, AUROVIER, WHKE 1,
IR[E] H R R e (2.718281828459045)
REBCAE o (3.141592653589793) .

8 EE RSO AN, radians(180) 3R [A] 3.141592653589793 o

Ve

HERA TR (RXKRNE) o Ha=bi, iE[EI0, Ha>bjg, REATOE,
a<bltf, RE/NTORYEL

RN A F T

1 Lower () A,

SEACIPNCS ST G R

A1 upper () #HIAl,

DAL, SR EIAE R IR,
AR e R Sk S SR 1 2 o

R 2 Sk R 2 4

IR 4 S R R Y 2 4

R [E] ZZF ERZEM count NFERFA BRI T4 e AR count T F1F Bl &, UK 8] 4%
Ha,

IR (B ER A count NFERFA B T 45 B AR count T F0F Hialy &, UK [0 4%
Ha,

EFFFBal L MIETE letters TR, R[] size KEWFRFH,

TEFAFBafT A MIATE letters AT, FFIRME size KEERIFIFH,

MFRF BB E AL E pos FFAR CNELHE pos ALEMIFH) , FRECEIHY count DNFHF, HK

B FIFER IR E,

H1 substr() FHIA,

WRERE AT

R Hardh 197 777 B b O 17 e,

EF TR 0 7 fa, R [E—DFRFEIE,
FHE RS T e o0 T B JEAR,

ARHUE BN RV A E.
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= it Iy IE[ERE

[EZE:4

int now()

timestamp timestamp()
date date()

time time()

datetime datetime()

* SchemafFif

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)

il

AR 24 T R 3R (] 24 S RTINS

AR 244 71T 5 0% [m] 24 S RTINS T
MR G Hi R GER A Y H H 3 (UTCIN D o
RIS RRGUR B /T A (UTCHRFD

MR 4 AR GER ] Y 5 H RN (UTCIY D .

i

R[] ARID, s SR R ID IR s — 2

R [ TR R

R A FTA R .

R[EAEdge typeo

IR ESARYEAR ID, BUESE A R IDRY SR R — B
R AR HETRID, BESETUA R IDAY B R R —

R[EAMRank{E,

BLW

RE—NFIF, SETFRRERI A, D mE e .
R[] s Y Taghl 55

A e LR PR E T B

R[] [start,end] JO A EES KVFIR, BRIAS K step M1,

3.6.1 pi%

relationships(path) AR SRR KR
reverse(list) K (AL B 20 e HE A T 51 2
tail(list) KA E G5 R — D ITRIHT &,
head(list) R EIF R — A TTHR,
last(list) R [EI 5 R G — AN TE R
coalesce(list) I [EF i — AN IEAE TR,
reduce() 1% Wreduce ¥,

* counti#k
R BL
count() WL count(fexpr | "D o

count() SR EEATH (E4ENULL)
count (expr) i [a] 1§ & FA T IE 22 (B 1Y B L
count() Fll size() 2 AFEHYo
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. collecti&i%k
[
collect()

* reducepk#

L2

reduce()

* hashP%
BB

hash()

* concatBik

L2

concat()

* concat wsB%{
[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() BREGR I SEUINWIE R, HSBETLURET. . FIR, fi/RE. NULLERAE, s8I REE R ek
R FE5K,  hash() BIECR FIMurmurHash2& %, 7 (seed) h 0xc70f6907UL o FH P AT LALE MurmurHash2.h W25 5 HJi
A5,

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

-60/656 - 2021 Vesoft Inc.
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3.6.2 #M&EIEH

. CASE#AR

CASE ZHER SIS IEn GQLAIBEANIEE R,  FT YIEL A1 RETURN T-AJH,  CASE AR ESME, FHAEM RS — NS 1 EHUE 4L
5, SRIGIRIEIEE R, AR RIS, I eLSE FABREIZ R, ANSREA ELSE FA) BRI R AEMEerr, JBRIE NLL o
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
VLt Tag

VEE Y R
i

PERCE AIID

PERL% sID

VERCERZ Y
=

VERCIR 1

PERE3H

It Edge
type

VERLOHY R
i

PEREZ A
Edge type

VEREZ A
Edge type
RIS S g

KR Bl
DRSS

KR AID

% Tag

[ ev]
Y B 1

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

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

V'

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

V'

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

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

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

v.age
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3.6.2 #M&EIEH

BLRR
FA PRI DAE—XHE S H A B B RRFRA Y = AT (v) .
FH P A] DUTE S A M < <tag_name> RV Tag,

FH P a] UFETagiy 45 {<prop_name>: <prop_value>} FR/miE X H s &
1o

A DU RIDARPERE R, d() BRI DU 2R s ID,

TP 2 AN SAYID, W LUF WHERE id(v) IN [vid_List] o

PRI DUEH -- FF5 2RI, FF PR eI s, -
ALUE -- £ B3N < 3> 1F S fa 8 i 75 1,

HERGEOR B RO R T B8 2. H P AT DU B R R AR .

BRTH -1 >0 < ZORRMHHGLZI, PSRRI LITETT 155 v
B E R, BN -[e]- .

A —FE, B A LU i<edge_type> RNV Edge type, 40 -
[e:follow]- o

FHF AT LA {<prop_name>: <prop_value>} &Rz Edge typerVE M, il
4l [e:follow{likeness:95}] o

i/ | ATV % M Edge type, fil40 [e:follow | :serve] o H—4>
Edge typeflifV#s 855 () FAIEME, J542Edge typeRilI¥ s § 5
ATLAEWE, 40 [e:follow | serve] o

P RTLAY AR, PRBCEE A I 2 5030,

FH P AT UFERE A i i <edge_type>*<hop> PERELE K B84,  hop A2 —
DIETREEL e FBHRITIEYIZE,

minHop DR[EDT, FORBEERNER/NKEE, minHop %‘@ﬁ%*ﬁé?ﬁ%ﬁ,
BMEHL,

maxHop © WA, FTREGEEIR KK,  maxHop AR — NI LR,
BRERINE, e WEIREIZYIE,

PRI D E A K aE K6 E £ 1 Edge type. hop. minHop Fl
maxHop X i Edge type#liEal, e MEHEIAIZAE,

{5 RETURN {<vertex name> | <edge name>} #3R miBIAINATA (5 Ko

AT 1d() BB SR D,

il labels() BB ER i1 E IV Taghll 2R,
312 labels(v) FIVENNICER, wILUEH Labels(v)[n-1] o

{5 RETURN {<vertex_name> | <edge_name>}.<property> ki %% BN & M,
R As R E 8 A 44
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Bl

KR B
IR 1

K3 Edge
type

ieE
KSR
Y55,

KSR

[TENINESN
i3

* LOOKUP

ZR |

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

Ji 3 Tagh!l i
A

j#T Edge type
Hll ik

giit

giitia

3.6.2 #M&EIEH

]

{53 FH properties() BREK: 2R R BEARIFT A )& Mo

i1 type() BIEKEZRICECHYEdge type.

{8 FH RETURN <path_name> K222 PERC BS R MY FT B 15 H o

{1 nodes () BRI AR SR B R HAIFTA Mo

] relationships() BREUK SRS IVATA L,

] Length() BREAS SRR TRV K

N B
LOOKUP ON player WHERE player.name == "Tony Parker" YIELD player.name AS ﬁ@Tagﬂﬂ player H. name 24 Tony Parker
name, player.age AS age =W
LOOKUP ON follow WHERE follow.degree == 90 YIELD follow.degree K[ Edge typey follow H. degree 24 90

LOOKUP ON player

LOOKUP ON Like

T Tagh player (51 VID,

#AKEdge typey Like AT ILIIE

o
LOOKUP ON player | YIELD COUNT(*) AS Player Number i1t Tagh player 5,
LOOKUP ON Like | YIELD COUNT(*) AS Like_Number ZittEdge type Like 19321,
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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", "player102" OVER serve WHERE properties(edge).start_year > 1995 YIELD DISTINCT
properties($$).name AS team_name, properties(edge).start_year AS start_year, properties($").name AS

player_name

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 $-.id OVER serve WHERE
properties($").age > 20 YIELD 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 YIELD $-.dst AS dst, collect_set($-.src) AS src, collect($-.age) AS age
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3.6.2 #M&EIEH

B
& [Alplayer 10277 & b,
3B (8] g player1 02 H Bk I <

ENIIBURTES S

JEFi% M Edge type. JBMRAHE
B, 2 2IR UNKNOWN_PROP ,

B [Eplayer100 A J5 A48 & o

#Eifjplayer1 00/ AR & FI AR K e
BAfHL

B [Alplayer1 027 A 4R o

WRAEFR 04
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3.6.2 #M&EIEH

. FETCH

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

il i

FETCH PROP ON player "player100" 1E FETCH 1B 4 "P 45 7E TagdR O I S 1 e M AE

FETCH PROP ON player "player100" YIELD player.name AS name {8 YIELD T~ F 45 E R B 1Y & 1

FETCH PROP ON player "player101", "player102", "player103" TEEZN MIDIKIMEAN S EMEE, MZRAESGES ()
53 Fo

FETCH PROP ON player, t1 "player100", "player103" £ FETCH IE A8 E Z N TagikBUS MEME, Tag:Z A 9% S0E

5 () k.

FETCH PROP ON * "player100", "player106", "team200" 1 FETCH IEATHR{E ] * RS A B 22 R AR E, sl
{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" KIGZEHplayer100f1team204 iz serve Al & M.
FETCH PROP ON serve "playerl00" -> "team204" YIELD serve.start_year i YIELD A)FE IR [E] 1 14
FETCH PROP ON serve "player100" -> "team204", "player133" -> "team202" HEEZN IR <src_vid> -> <dst_vid>[e<rank>] )ZRENZ 3411

B, BECZRASESGES () .

FETCH PROP ON serve "player100" -> "team204"@1 FRErank R o034, iEEFETCHIE A i%iErank,
G0 FROM "player101" OVER follow YIELD follow. src AS s, follow. dst AS d | R [E M siplayer 10174519 followsZif degreefd.

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

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

* UNWIND

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

ZRil| B

UNWIND [1,2,3] AS n RETURN n 515,

WITH [1,1,2,2,3,3] AS n UNWIND n AS r WITH DISTINCT r AS r ORDER BY r RETURN 1 REPHIE [1,1,2,2,3,3] o 2. MBREL 4T, 3. P47, 4.
collect(r) FH TR NI,

MATCH p=(v:player{name:"Tim Duncan"})--(v2) WITH nodes(p) AS n UNWIND n AS r 1. PSR P BRI BB R, 2. R vIER, 3. i
WITH DISTINCT r AS r RETURN collect(r) FREEE 17, 4. FHTHIRAIER,
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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] QUERTIES

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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3.6.2 #M&EIEH

LW
RS HIFER,

B S ETHER R,

TR TR B 22 R Y B A AT

i RfgE Tag/Edge typelVEAE R,

{#7RGraph. Storage. Metafli%5 &
HUSE. RARER,

HEFARSIRILIRE, DUEREE
R FIRE R

BI] Hh 24 i & 22 R A A A Tag FIEdge
type (CUiSEME) M5,

TR 22 PR ) R 8TR o IS
o

BoRITELAE P A AR R

ToRFTE PRAE R

BRBAFIE 22,

TR 2 HiE ZE [ N AT A Tag/Edge
type.

BRAFE R

BRFTE RTEE R
FEE2IGIDHTAS,

EFE YHiSession IEAEAIT IV H1E
KIER

R Y ATMetatE#ENleader(s £,
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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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3.6.3 FHAIFNLIT

LW
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IR, AR AT 44 3k
1504, SRIEES T HELR
.

MR FP &S SRR [ 355 21T I
BRI 31T HAE

FH PRI LL i e skp
<offset> WBRAE R, FH
ATEIIN LIvIT

<number_rows> o

ORDER BY ¥~ & it HH &5 R
AR R
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Bl TagH R ETTLIEI,

WHERE ) AT LUK S 3t
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3.6.4 [HZEAliEA)

3.6.4 E|ZE[aiE A

0] Wk N BE
CREATE CREATE SPACE [IF NOT EXISTS] <graph_space_name> CREATE SPACE my_space_1 Bl — PN E 22
SPACE ( [partition_num = <partition_number>,] [replica_factor = (vid_type=FIXED_STRING(30)) &l

<replica_number>,] vid_type = {FIXED_STRING(<N>)|
INT[64]} ) [COMMENT = '<comment>']

CREATE CREATE SPACE <new_graph_space_name> AS CREATE SPACE my_space_4 as o PPN B 22 (A
SPACE <old_graph_space_name> my_space_3 Schema
USE USE <graph_space_name> USE spacel TEE— 2R, 5

LR 5 — AR 2
I, REMENESE

W) TAE 28]
SHOW SHOW SPACES SHOW SPACES % Nebula Graph
SPACES BRI T R 22
518
DESCRIBE DESC[RIBE] SPACE <graph_space_name> DESCRIBE SPACE basketballplayer EoRtsE B 22 RIE
SPACE Bo
DROP DROP SPACE [IF EXISTS] <graph_space_name> DROP SPACE basketbal lplayer TG 2 B 22 8 i1 Fle
SPACE AN,
3.6.5 TAGIEH

o] Wk il Bim
CREATE CREATE TAG [IF NOT EXISTS] <tag_name> ( <prop_name> CREATE TAG woman(name N HEE SRR — N Tags.
TAG <data_type> [NULL | NOT NULL] [DEFAULT string, age int, married

<default_value>] [COMMENT '<comment>'] [{, bool, salary double,

<prop_name> <data_type> [NULL | NOT NULL] [DEFAULT create_time timestamp)

<default_value>] [COMMENT '<comment>']} ...] ) TTL_DURATION = 100,

[TTL_DURATION = <ttl_duration>] [TTL_COL = TTL_COL = "create_time"

<prop_name>] [COMMENT = '<comment>']
DROP TAG DROP TAG [IF EXISTS] <tag_name> CREATE TAG test(pl MHIBR 4 B TAE2ERINFT A M - RE

string, p2 int) ETag,

ALTER ALTER TAG <tag_name>  <alter_definition> [, ALTER TAG t1 ADD (p3 1R TagISiAe, BIANE e .
TAG alter_definition] ...]  [ttl_definition [, int, p4 string) EBmIs R e LUy g MR

ttl_definition] ... ] [COMMENT = '<comment>'"] B, EKITTLI(../3.ngqgl-guide/

8.clauses-and-options/ttl-

options.md (Time-To-Live) .

SHOW SHOW TAGS SHOW TAGS TR i B 22 M NI A Tag
TAGS o

DESCRIBE DESC[RIBE] TAG <tag_name> DESCRIBE TAG player fEE TaghFAIER, BlANT B4
TAG Fh. BUESERAE,

DELETE DELETE TAG <tag_name_List> FROM <VID> DELETE TAG testl FROM BR+EE s LAVHEE Tag.

TAG "est”
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3.6.6 Edge typeiEf)

iy

CREATE
EDGE

DROP
EDGE

ALTER
EDGE

SHOW
EDGES

DESCRIBE
EDGE

3.6.7 miEf)

30

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>

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

(<prop_value_List>[, <prop_value_list>])

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

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

Zy ]

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

B

3.6.6 Edge typei&f]

BEWI

faiE AR eI
—/NEdge
type.

JIHIBR 4wl TAF
2N E
Edge type.

{EZEdge type
(OE=E

TR iR 22
AT
Edge type#%
#Fo

{6 EEdge type
(DJESZTEISH
LIRS

i, Edmenl
%,

1ENebula GraphsZiliyfEE &l
e PR A — DN EEA A

TR AL, DARROR BRI A AT A

il

B ETaghy B H(H,

ZEE UPDATE A1 INSERT , 4MSR &i7F
15, RIESEWEMEE 5 WFR S
TIEE, RHAHHI
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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

f£Nebula GraphsZfiiyiEE
& 22 ) e A —SeBl % 4530,

IBRsA, — 2R AT LUMIBR — &8k

{EUGH -Edge typel)& .

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

33

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

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

SHOW CREATE {TAG | EDGE} INDEX <index_name>

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

K

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

Vi

3.6.9 &yl

BEW

*fTag. EdgeTypest H g Mo
HIFAERT],

B #Tagsk # Edge type {ifi Ffl
InGQLIEF), HPE &R
VEAIE R, BIANE CIem & M.

B 24 i [ 22 (B N R A Tagfl
Edge type (@ffijEit) 1=
5o

BERERIINER, ShR5]
MBI (Field) FI%diEs
A (Type) o

HHERE. RIIIRER R HIIX
Rl vl [ R EZEANEES e ¢l
o

BB R BRI B EIRES.

IR 244 i [ 22 (] Hh ELAFPERY 2R
5lo

Nebula Graphfy £ K5 25T
Elasticsearch$t¥f, & Elasticsearchf#Ef
J&, FILU# s1eN IN 1E )k Elasticsearch%

F it

B S AL SR i

B PR SRR A P i

[elfe e Gl

BREXRS],
HEERT],
R 4252 5R5 1,

il PRI I,
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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

Wik

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
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nGQLIE#],

HATnGQLIEA], RV AT ISR
TR

2021 Vesoft Inc.



3.6.12 54k

3.6.12 ;o4

* BALANCE
WK BEH
BALANCE DATA BE5E% 55 fiNebula Graph®E R A D . %A 2IREESID (balance_id) o
BALANCE DATA <balance_id> 7R BALANCE DATA fF:55 HUIRA,
BALANCE DATA STOP {8 11 BALANCE DATA 1:55,
BALANCE DATA REMOVE <host_List> #ENebula GraphfREriliH iR4i5 £ 1 Storage T4,
BALANCE LEADER fENebula GraphfE#fH5 /7 fileader,
o RbE
W BE
SUBNIT JOB fili % RocksDBIYKAEN compact #1F,
COMPACT
SUBMIT JOB FLUSH FHTFEHRocksDB memfile 5 A fififi,
SUBNIT JOB STATS Bh—MEk, AE SR 22 R TS . M SERUS, B P RIS R show STATS B A4 HEGT 455
SHOW JOB <job_id> R 2 i B ZE (R AR E AL ATAE X E 55915 8. MetallR55FF SUBNIT Jo0B 15 RIBHT A Z MESS, ARG HLAMRE
nebula-storaged,
SHOW JOBS A7)t 24 7 P 22 (] AL TR A SR PR
STOP JoB 15 1 214 P 22 [A) PRLR 2 IR 1 L
RECOVER JOB HERAT AT Z2 A AR RN, JFREEIR & 1R
e KILEA
LS il L
KILL QUERY (session=<session_id>, KILL E— PN REF TR IL IS — D RIEH
plan=<plan_id>) QUERY (SESSION=1625553545984255, PLAN=163) (OERR

IR November 26, 2021
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4. nGQLf5r

4. nGQLIEM

4.1 nGQLAM

4.1.1 tAZnGQL

nGQL (Nebula Graph Query Language) /£Nebula GraphffHINIAEAREENIES, FRIEEIER, 1M HnGQLZENIFERIZHE AR
WIHYKSQLEWIES, ST,

nGQLE—MHHTHHIIE, RFRMHRIEALY, RILATRER HIESAISIR R A — Sy n, ANSLERERE, 1EEcissuei@ifNebula
GraphMiBA. Nebula Graph 2.0 K EHHRAEE X FfopenCypher 9,
nGQLEIAM4
o SR
* SR
 SHERE
o STRHELIA
o ST IAIZE
* SEREE
* SR

* SRR TopenCypher QEZEMIER (RSFHESAHIERIER)

TBIBUE Basketballplayer

H PRI T#Nebula Graph/rfil#dEbasketballplayersiff, #AEfEHNebula Graph Console, {HREDT -f A1 THIZR,

SARATH S AHE
Nebula Graph#Z#1E SnGQLE R Fhrifki%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 f+24/ZnGQL

A nGQL HEFF= IV RHAAN T

[i3e) &%

<> TBETTRI A,

= TEXTCRITR I,

[1] AIETER,

{1} EEE TR,

| I Y TR
AIEEZ X,

BlIANAIEE R EGL M GQLIATE :

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

RBIER

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

% FopenCypherk&it

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,

nGQL IBE = R4 nGQL 3BA + openCypher EEIEH

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

NGQL 5E£3#7Z OPENCYPHER 973 ?

7[:0

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

1{ENebula Graph Issues EAFH BRI Z AR EAT, AR & BHEXFISRIHIR S, 75525 M @R incompatible bR, 1EA Y
R "compatibility"si# “FH A & FH B IFEA T,
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https://github.com/vesoft-inc/nebula/issues?q=is-3Aissue+is-3Aopen+label-3Aincompatible

4.1.1 f+24/ZnGQL

NGQL #1 OPENCYPHER 9K X EZREMLE ?

eS| openCypher 9 nGQL

Schema §3Schema #Schema

GER SR E =

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

iARank TS F @rank &,

B4 - A3 F§ openCypher 9 Y DML iG] (41 CREATE .  MERGE %) , KT HRY DCL,

FISZHFE 7 MATCH IBTERIBK AL (SSZHF OPTIONAL MATCH, RZ45Z MATCH, ASZHF WHERE PR {d
FAE pattern) .

VST T BT \ + BT
Label’5 Tag i Label/fl -S4 TaglI 5 XA — MR R R, £33 1DhE.
RIS CEECI

Bifii % 554 S R

e

151 E openCypher 9MICypherfE B EMIFA]_ LA R

1. CypherZ:KFif Cypherif )i “ B HIE — N F 55" H11T, MiopenCypheri% &iXAFHVEK, 744, nGQL %A 55 K RE1E,

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 IR EIE SNGQLAYTAI ?
A FR[LfENebula Graph GitHub(ffeatures H A& E# T 250050 GQLRH,

featuresHRNEATRZ featurest IV, BASCAERICT THAnGQLIYZASFHIRG, FIAN :

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 f+4/2nGQL

Scenario: push edge props filter down
When profiling query:

GO FROM "player100" OVER follow
WHERE properties(edge).degree IN [v IN [95,99] WHERE v > 0]
YIELD dst(edge), properties(edge).degree

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

And the execution plan should be:

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

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 R EATIINGQLRBIIEA), FILUZ executing query BX profiling query o

Then RRAAT when PIFAI LR HIS5H. ANFHEMISERA RS AR, 1 2CissueilifINebula GraphH A,

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,

EEZIFTINKERPOP GREMLIN ?
A3, WA,
BEXIF W3C BRDF (SPARQL) 5 GRAPHQL %7?
A, WA,
Nebula GraphVEIEHEARLEEMER, 22— PMESchemaRst, FZFRDFRfE,

nGQL #1737+ SPARQL FI GraphQL.

IR/EHEH: October 22, 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)

TagiEzt

Q  Note

nGQLH Y Tag #:& 5-openCypher iy Label 5 —L AR, HlAl, DHOIE—A Tag ZJFF REMAE, 1MH Tag 3858 X T RMAMIZER,

REER T R RGN 2 5%, R DUR R Tag, B4R -
(a:User)-[]->(b)
B WA AR 2N Tag s, Hil40

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

nGQLAY MATCH TB A AR SZH#H (a:User:Admin) PERLZ MRS, ANFEVCACZARSE v FH I JE S5, 411 WHERE "User" IN tags(n) AND "Admin" IN tags(n) o

B
AR EIEALTH, nGQLIBXMFESHY LI LUgENE, 77Kl F R,
TR, RIERIZOT T30 | RITERS SRR —LHER, HESGES0E, flal— D aaP N ENE @

(a {name: 'Andres', sport: 'Brazilian Ju-Jitsu'})
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4.1.2 ik

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)
MR L Tag—FE, SABATLUEIR, HHALHZER, Hl4n
(a)-[r:REL_TYPE]->(b)
MR ENTagRF, —552R8EF—HMEdge type, {HEARBAMEAZ MIEEdge type, ATLUHEETTS () FrEESTF, HIA0:
(a)-[r:TYPEL| TYPE2]->(b)
MR —HE, SLRYRFRATLIENE, Bk

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

ERiE
FEERE AN KRR Z 40 (LU I —4 K, AREME A S RIRER, Hian :
(2)-[72]->(b)
AR 13 M2 A, e SRR L (KER2) |, T
(2)-01->0-[1->(b)
AT E R TG, SRR variable- length edges , Al
(2)-1"3..51->(b)
3.5 FoRBUINKEEN3, KNS,
AR T4 8358, 5 R4 ER6 #5HULRINIE,
WAl DM MK, RO, AN

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

Q  Note

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

—RINELIN RABAMN B2 . nGQLILVFEAIAERoRan a8, Hilan

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

AILEMATCHIE AP S A R

IRJEEHT: August 26, 2021
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41338

ARG GQLHHIERE 2,

RSERRAFREE

* Nebula Graph 1.03ZHRPUFERAR: #. -1 /v /* */s

* Nebula Graph 2.0+,

Examples

nebula> # XITHAHFRMH.

- DNEURTERAT, MR,

nebula> RETURN 1+1; # XEIRLESITR.
nebula> RETURN 1+1; /] XEFRESENTE.
nebula> RETURN 1 /* XR—RITHER */ + 1 == 2;

nebula> RETURN 11 +
/* BATER \
FARBEFRIRIT. \
¥/ 125

\

nGQLIEMHHISREL (V REBUT,

OpenCypher& &t

e fEnGQLH, P RAUEATARMEMERL () KT, BEEREER /- FFSRZATIERN,

* ffopenCypher R SRILIfs T,

/* openCypher K& :
X

LT RIE

—17 */

MATCH (n:label)
RETURN n;

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

4.1.3 7ER

IRJGEHT: June 1, 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 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 +

RJ5¥#H: September 13, 2021
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4.1.5 XHF

4.15 XBEF
SN GQLAE EEE N, NI R A S i,

FEORTE REETIEAPRRRIN I DIAMER S 15, PR REETHENPRIATIN, REAKES C) FElHsik, flalAND

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

fRJGHEH: October 15, 2021
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4.1.6 nGQLXUKF5RS

4.1.6 nGQLXU&$5R

nGQLEA T IEHIREHEREDR, (BRI SME— XS IEnGQLIFF AR TR AT, Rl 1ER—2HLI H HE IR GQL XU A7
TR R, WU RALEREE R, AN E EnGQLIBAHEM T URSE,

nGQL X#% 5-Cypher Style Guide R [,

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 $-.id \
OVER serve WHERE properties($*).age > 20 YIELD properties($”).name AS Friend0Of, properties($$).name AS Team;

HEFF

GO FROM "player100" \

OVER follow REVERSELY \

YIELD src(edge) AS id | \

GO FROM $-.id OVER serve \

WHERE properties($").age > 20 \

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

3. FAIKEET80MFAIN, TEAIGHIAEIT,
AHERF -

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

AR 80N T, MFRATIH A TR, Al A ERI1T.
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https://s3.amazonaws.com/artifacts.opencypher.org/M15/docs/style-guide.pdf

4.1.6 nGQLXU&ER

LIRS e
fEnGQLIEAH, KT, FRafFs, ZRLUMITRNERUER AR, #5540,
1. i iaa 4 Tag, HIFRERSEARGIERREdge type.

R

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

Het:

GO FROM "player100" OVER follow

Pattern
1. 73475 Patternitt, TEFRIAMNFISLAMELT, AR,
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 nGQLXU&ER

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

TP HRERERSISEONG SN, HRML (V) #X Bl

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

&RIEA

1. 385 () 45RnGQLIEf),
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 nGQLXUKF5RS

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;

IRJGHEH: October 22, 2021
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4.2 BiEIERy

4.2.1 A

nGQLIFRHERANTTE R

B8

nGQLIFATFSHI6 4 M1 (INT64) |

e

INT64
INT32
INT16

INTS8

a3t

ZUPS S
INT64 % INT
INT32
INT16

INT8

3288 (INT32) | 164744 (INT16) M8k (INT8) .

TEIH

-9,223,372,036,854,775,808 ~ 9,223,372,036,854,775,807
-2,147,483,648 ~ 2,147,483,647

-32,768 ~ 32,767

-128 ~ 127

nGQLZ RS M (FLOAT) HIMKEE R (DOUBLE) .

e
FLOAT

DOUBLE

NGQLFRFIHEEE, flale2, 1.1e2,

O\ Note

REZHFMySQLH I DECIMALKHE ISR,

BEIEE

PR BT

FLOAT

DOUBLE

LA iili3
3.4E +/-38 6~71iL
1.7E +/- 308 15~16fi

l.ed, -1234E-10,

TEGARISHCRRZEUREAER, nGQLAVT sy LU RN :

Bz

INT64
INT32
INT16
INTS8
FLOAT

DOUBLE

KiEANVID

X

B P2 Y BRIRIZZE R PR 75 2 2
SO INT64

LHE INT64

Lk INT64

B2r INT64

XFF DOUBLE

2 DOUBLE

4.2 B

Bilan, nGQLASZHAZEINTSHAUNVID, (H3FFTAGEEdge typelFMNEMAILENINTS, H{EHAnGQLIFMIIINTS S @, RHK

FIHEIZENINTGC 4,
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4.2.1 B8

[FNf, Nebula GraphHi5 A ZFtHIEdE

o |l AT 123456 6
o Nk, BIA ox1e240
o 3, fAI40 0361100 6
{HNebula Graph 25 A IE+HERIEIE RN AT ERIERT. EREIER -,

AN, JEE score 2Ry Nt , I INSERTIEAINHIRE oxb , (FHFETCHSIBAEINZIEMEERINGEIRIZE R 10, BNGHoSuERIRY oxb #6450
JEHHE,

RJEEH: July 21, 2021
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4.2.2 1i/R

4.2.2 #a/R
Nebula Graph il 55 BooL FRAA /YGRS, ATE(EN true B false
nGQLIZHELAN T /5 A AR -

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

RIGEH: July 21, 2021
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4.2.3 7158

Nebula Graph SCHpE KT HRRIEE KT,

FRRERTAR
nGQLARYFAFERAEH 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

FHAERE
nGQLIZFLUN T 7 RE TR HR
* FFVIDIEURRIE SOTEKFR .
o M KFAFHIE NSchematff, FEEIZZHE, Tag. Edge typeflEMHERI#AF,
o SRR MR ARSI YO E Kl KA R
Bl
* SRR IEHERARLE Oy KT
nebula> CREATE TAG t1 (pl FIXED_STRING(10));
* TR IEERAALE OV TR
nebula> CREATE TAG t2 (p2 STRING);
ARG AT T BB IR -

o HIZERKTHFEENBIEN, SARKRY, Nebula Graph Rl #FeR, (UFAFEKERBIIESD .
o BILEKTIRHNVIDN, FAZRKAM, Nebula GraphfFilii.

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

e "\110ello world"

OpenCypherE &t
openCypher, CypherfiinGQLZ A —LE4iX 5, FIAI T TopenCypherfy/rfil, RERFEAE | BZFHANE 5,

# 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
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4.2.3 T

CypherfiR SRR SR 85 [SRIMG 155, nGQLEECypherfty A=,

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

Hocoocooo Pocooococoococooo Poococoooo +
| quotel | quote2 | quote3 | quote4 |
Soocooooo doocooooos foocoocooo doocooooos +
| [ (R I
Hocoocooo Pococoooo Hocoocooo Poococoooo +

BJGHEH: August 26, 2021
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4.2.4 HSHAIRRIZEY

4.2.4 BERFIAET(E] 2R

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

FERR A IRIZS AU S M, Nebula Graph 2AREECE LI timezone_name ZEFEEMIN X, FHZIHANE ( TIMESTAWP 2E5UBISL) FEH s AH B A TH SRR
B (UTC) IfEl, fEA RN EZEEUE U TC 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
openCypherF# &= 1¥
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 B3 HIH, (2 RE &R E, Nebula GraphfzE A2 R DATE RSN vvy-un-0D o STREITEREDZ -32768-01-01 F 32767-12-31

date() SZFFHVBIESFRCLEE year . month A1 day o

TIME
TINE ELE IR, (HRATE HI, Nebula GraphfZR1E s TIME A& TCUY hh:mm:ss.msmsmsususus o SCHFAYTERELZ 00:00:00.000000 F1] 23:59:59.999999 6

time() STRFVIEMERZFRCLAE hour . minute AT second o

DATETIME

DATETIME €& HEARIASE], Nebula Graphf&s2A14E% DATETIME HIF%F YYYY-MM-DDThh:mm: ss.msmsmsususus o SR FEIAZ: -32768-01-01T00:00:00.000000
32767-12-31T23:59:59.999999 .

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

TIMESTAMP

TIMESTAWP &2 & H BRI ],  SZAFAYFERE2 UTCH RN 1970-01-01T00:00:01 5] 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() BRESZFHE A ZE(EARECL RIS XN RV, SE8E5Zstring BN EL,

# 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 +

* EEHEN IR 64 int,

il
1. Qi Tag, #FFA datel, L5 DATE. TIME I DATETIME —RhEH,
nebula> CREATE TAG 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 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, %FH school , T47 TIMESTAWP 2878,
nebula> CREATE TAG school(name string , found_time timestamp);
5. AR, SFouT, TEGARTEDY "1988-03-01T08:00:00" o

# BHEEAZEUEA, 1988-03-01T08:00: 00X RZAYETIEIE 573177600, ¥IRAUTCETIEIF5732064000
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],
# FAnow () BEFAERTIAE)
nebula> INSERT VERTEX school(name, found_time) VALUES "dut":("dut", now());

# Ftimestamp () EEIFHEETIE]
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 — +

IRfFHHT: October 26, 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

I 2 BB IME,

NULLEGZIEIE(E

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

a b aANDbD aORb
false false false false
false null false null
false true false true
true false false true
true null null true
true true true true
null false false null
null null null null
null true null true
OpenCypher& it

Nebula GraphH, NULLMEAHE/ESopenCypher R, JG&:tinlaERH (L,
NULLAILESR

Nebula GraphH, NULLMER/ERHSFopenCypher,

NULLEHEFRLRE]

Nebula GraphH, XNULLMIEELIEGREIEERAFE A openCypher,

]l
{EFNOT NULL
Bl Tag, BFN player, TEEREME name 2 NOT NULL o
nebula> CREATE TAG player(name string NOT NULL, age int);
6] sHow S HEEQETagiBA, JEME name 4 NoT NULL , JE T age IERIARY NULL ,

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);

-99/656 -

aXORb

false

null

true

true

null

false

null

null

null

NOT a

true

true

true

false

false

false

null

null

null
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4.2.5 NULL

fEFINOT NULLHIGBERIAE
i Tag, #FH player, FEEEIE age J9 NoT NuLL, FFIZEERIME 18,
nebula> CREATE TAG 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 +

IR EHT: October 26, 2021
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4.2.6 5lIF

4.2.6 5

I (List) 28 ABIRIR, —AIZR—4ITRIFS, AILUR LRSI A Vi s e,

FIRAEHES (D MGAES () BESAEE, SNTRZARNSCEE () W, TEMEIZERIZR 2N, ISR T, HI25
FIZehs IR s =,

BIRISIE

AEGIZEEAT AT IS FIBORI SRR, AT DU FhRZesAstid W MR TE .

THRREANIEE

nGQLIY AR FMETHEE W, MOHAR, 0FREB—AIiHK, 1F0RHE IR, DULHE | R WEERTER, M-1H0m, -1RRRE—1ICH, 2
FORBREE AT, UL

* [M] @ #R FFRAMINITHR,

o [M.N]: %R N < Fif < NASTHE, N RO, JR[EHZE,

e [M.]: FRun < Tz Tk,

o [L.N]: R Fir < NHYTTER, NHOR, REHZE,

Q  Note

o BRI T ARRED 22, ARG AT DUE R [E],
° M= NI, R[EAZE,
o EIEAANILER, A% w Anull, R[ERE BAD_TYPE ; SEEIE WA, Mol N ynull, EEH null .

il

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

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

# REFIR(L,2,3,4,5] PRETIRA3MTR. JIROMETREM0FR, EIEEINTREN4.
nebula> RETURN range(1,5)[3];

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

# REFIR(1,2,3,4,5] PAIE FHRA-209THR. JIRORE—NTROME FRR-1, Hit-22EARE-NTR, B4
nebula> RETURN range(1,5)[-2];

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

# BEFIR[1,2,3,4,5] P FHFMIBMOEI3 (Fa#E3) #ITsk.
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] PAE FIRATF2HTR.
nebula> RETURN range(1,5)[3..] AS a;
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# REFIRATIRVNF3MTHR.
nebula> WITH [1, 2, 3, 4, 5] AS Llist \
RETURN List[..3] AS r;

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

# THEESIR(1,2,3,4, 5] PATF2MTER, [FXETEDHIMSEHRE,
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 +

# RELTE, REZIRATIFAL 2097,
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]BBREHZE,

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

[ a |

oot

[ 11|

R

# M = NBY, REHRZ,

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

la |

R

[0

R

# SEEZEIE, TiREnulLEY, &EAnull.
nebula> WITH [1,2,3] AS Llist \
RETURN List[0..null] as a;

# W5IR[1,2,3,4,5] PRITEDFISE, ARRIIRERRLIHREL,
nebula> RETURN tail([n IN range(1, 5) | 2 * n - 10]) AS a;
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4.2.6 5lIF

# FWFIR[1,2,3] HTTRIMINE, AFRE.
nebula> RETURN [n IN range(l, 3) WHERE true | n] AS r;

# BEIFIR(1,2,3] WIKE,
nebula> RETURN size([1,2,3]);

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

# JHHIR[92,90] HHITTRIGTHE, FAETEwhere FAIFHITRMAHIET,
nebula> GO FROM "player100" OVER follow WHERE properties(edge).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 - +

# FIMATCHIB AN EWAERIEATIRFNTRHDEEIHEEL
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& &t
* ffopenCypher, ZEIHBFICRIGRE null, MENGQLHY, AP MR TIRNGRIE] 0UT_OF_RANGE .

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

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

o HERERE (BliNset, map. list) FREFEARECANETNE

o ENETEEED R R 2 SRRSO RIVARS, TIAYRIZARTE SR, S5 A LA, Jf B URELNIH Rank (EDRZH]
AL .

* ListF~ZFfpattern, B4 [(src)-[1->(m) | m.name] o

IR E T October 27, 2021
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4.2.7 £5

427 &8

HE (Set) BEARIEIAL

OpenCypher3& &t

fEOpenCypherdt, HEERNZE—MEIERE, MFEnGQLH, LETITERHBEL,

RJE%#H: March 19, 2021
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4.2.8 gt

4.2.8 Wit

Bt (Map) 22 GEHEA, —MGHE—4HEEN (Key-Value) WEFHS, EMSH, KeyBTHHHI, Valuer DUBEMEHEAL, FIF WA

JET map[ ' <key>'] FY 5 TRIRERBIT HITE R,

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& &t

o AR (BlNiset, map. list) FREFERECAIENE.

o RZFHRGHYE (map projection) ,

5% H: October 27, 2021
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4.2.9 MU

4.2.9 FERITEIE

SR AB I FRR ST 55— DA,

o N

nGQL 1.0fHCIHFE XUSI2EEEH (EREBER) 1 (type_name)expression o AN VIELD (int)(TRUE), 55N 1, HEXNTAPECIESIIHFIKE, RAE
2 s,

nGQL 2.0 fopenCypherfy /72U T2 546,

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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HRJGHEH: October 27, 2021
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4.2.10 H v E

4.2.10 #IBAIE

HFR7E (GEOGRAPHY) [EHZLEEEMIARIZ FHFRZE I E EIUEHE2, Nebula Graph 24§ s i 2 ZrhiPoint. LineString#l
Polygon =FiBEk, SHSQL-MM 3FRHREMLDgeofiEhi, ik, FHRILE, i, AR BSREL

GEOGRAPHY

GEOGRAPHYWJEASARE fi, MALREIAE— T, B0 "POINT(3 8)" FREEN 3°, LFEEN 8 o 24 AT LIRS 20T,

Sl N L]

Point "POINT(3 8)" et
LineString "LINESTRING(3 8, 4.7 73.23)" 2R Byl
Polygon "POLYGON((0 1, 12, 2 3, 0 1))" 2

il

geotH X EIES Mg eo ik,

|

// B Tag, AVFFEEERRIBMBLIELEL,
nebula> CREATE TAG any_shape(geo geography);

// e Tag, RAVFHESRRIBABRIELEL,
nebula> CREATE TAG only_point(geo geography(point));

/]8I Tag, QAVFFELERRARMIRIE BIERE,
nebula> CREATE TAG only_Llinestring(geo geography(linestring));

[/ Tag, QAVFFHESIDIARMIRAIE HIHEHE,
nebula> CREATE TAG only_polygon(geo geography(polygon));

//eIEEdge type, RVFEFREBRRMIBMERIERE,
nebula> CREATE EDGE 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))"));

//EBR1038 B Egeo,

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 +

//EiH201->30289/@geo.
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 +

//7geo BIEEIEZR5 | HEALOOKUPE .,

nebula> CREATE TAG INDEX 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

IRfFHHT: October 22, 2021
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https://www.techrepublic.com/index.php/resource-library/whitepapers/sql-mm-spatial-the-standard-to-manage-spatial-data-in-relational-database-systems/

4.3 ZRME G

A3TEME EEIR

431 E/EH (FEEM)
R EERFRARFIERIVEIERIE &, REHTIIE, THRETE, REREEER,
Nebula Graph =2 —=f7 T2 A&l (Sra&l)

* (opencyphersft&iff)) JEHSN T, ILENHEBILZ AR EtHRILE RE,

o (F4EnGQL) ZAEMAIMEIFLH, NS () o, RERE— D EHIEER,

o (F4nGQL) RIMAEER () RS MEMERER, L P EIENg R LU T — DRI A.

OpenCypherE¥ &1t
fEE A&, EAEERopencypherdfiAIEAMEEAnGQLIEH), BIATMATCH ... | 60 ... | VIED ..., IRFAFRNGER, 1TR2KRE XN,
* W5 EHopenCypher3fZ&iGH (MATCH, RETURN. WITHZE) | I5AREUEMEER D SHE T4,

o AR EAnGQLIESA] (FETCH. G0, LOOKUP %) |, MR ERFs ) SHE T4,

REIRHA openCypher JATEAMIFEL nGQLIEA, 1THRERE X,

S RTIFZINES
Bl— N ERH=FERA. B CAHM, AR—PMREME, BR2—MIEERE, CR—IEEME, MREPITIRT, ER—PMRERITRI, R
FRARENH AR, iS5 ANAERRTHITERF,

O\ Note

openCypheri%f H5HERK,

il
* opencypher3##&igH]

# 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;

s FAnGQL (4345)

# 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/EnGQL (EER)

# 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 HEHT: October 27, 2021
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4.3.2 HEXLR

432 BEXTE

Nebula Graph e —SRIBAINEERIEN BE B R EH45 5 —5R1EH,

OpenCypher& &t
L5 H—NMERM S, R, REkA T, Hl

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

R ) +
| v |
fheccooscococococoococcoooscococococooocooooScocosocooo +
| ("player100" :player{name: "Tim Duncan", age: 42}) |
R ) +
BT v LR B R,
FE4%nGQL

nGQLY B E & XA B LIFIRA Svar_name ,  var_name HIF-RE, BT TRIZE (O WAL, AAVHMEREMTR,
HE R RIESHTIIT (REAERT) A8, PITERGEEMARN, FREEHAMZ i, AT, session i Z i HIE LR,

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, \
propertles(S ).name AS Player;

Hocoooococootcoooooooooooco0o0 +
| Team \ Player |
feococooscos feooscoccoscacosos +
| "Spurs" | "Tony Parker" |
| "Hornets" | "Tony Parker" |
| "Spurs" | "Manu Ginobili" |
feococooscos fmooscoscoscacosos +

JEHH: October 27, 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

ARIRESGER TIHAEnGQLINGOIE A,

SRR

R

$7.<tag_name>.<prop_name>

SR Bl

B A A

tag_name M Tagf

prop_name TagMiy g £ FR
=[:0]

$$.<tag_name>.<prop_name>

L i}

35 B

tag_name N Tag#Fi

prop_name TagM iy &£ Fr
5| BinrENE

5| AEEXRLEYE

<edge_type>.<prop_name>

B i

edge_type Edge type

prop_nane Edge typelV /g%
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

# RO SMTag playerBname BHEEMBEMN=MTag playertage/BiEE,

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 +

# R[EIEdge type followHidegree@i4(E,
nebula> GO FROM "player100" OVER follow YIELD follow.degree;

feococosossosoos +
| follow.degree |
tecoooocososocoo +
| 95 [
| 95 [
L e +

# E[ElEdgeType 2 follow AUiCHAs VID. BMs VID. EdgeType 43 (EHAEML, AHFFEEA), MiLH rank fEH,
nebula> GO FROM "player100" OVER follow YIELD follow._src, follow._dst, follow._type, follow._rank;
+

o R R e +
| follow._src | follow._dst | follow._type | follow._rank |
feccocooccocas feccocooccocas feococooncoocos $ooocococooocos +
| "player100" | "player101" | 17 | o |
| "player100" | "playerl25" | 17 | o |
fhosoocososocoo fhosoocooosocoo fosoococosocooo focooocooooocoo +

Nebula Graph 2.6.0#2 %5 7 #fSchemapi £, DL /REIFFRIEALE2.6.00AHF I EIEAT,

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/i A Nebula GraphftA I A IHIEE,

HJEHEHT: October 27, 2021
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4.4 S5HFY

4.4 CEFF

4.4.1 HERT

Nebula Graph Y HEFFANT

e B

= VA&

& ik
RS
¢S

/ Frik

= 3

B, & RETF

> AT

>= KTET

< T

= INFRETF

% gL
=

IS NULL JANULL

IS NOT NULL AHNULL

IS EMPTY RELE

IS NOT EMPTY 171

U RSS2 true B false o

O\ Note

o MRS @R A E X, RATER Wi e,

o ENPTY HFi I FHIWT, FRFFERBEE D EERME, EAEERRT GROP BY . count() . sum() . max() . hash(). collect(). +. *o

OpenCypherE&it

° NULL iR ERTopenCypher RAl, 1T tATHERAZE, fFopenCypher, IS [NOT] NULL J# %5 OPTIONAL MATCH —fff M, {HEnGQLAHF
OPTIONAL MATCH o

* openCypher i%f Ty, KIASHFHEMATCHIEAHER EwpTY o
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TP, RXARNEG, FRZESUEAHE,

Q  Note

nGQLHWIHEF S /2 =, openCypherh S TEZE =,

nebula> RETURN ', toUpper('A")

= toUpper('a'), toLower('A')
+

foccccocccoss T T s
(toUpper ("A")==toUpper("a")) | (toLower("A")==toLower("a")) |

Hococoococooo S S s S S o0 Oo00Co0000000000000000000000 +

| false | true | true |

foccccocccoss drocscocscococccococscsosoossoas fozccoccosococscsoooscssaocsoso +

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

Hocoocooo +
| result |
freccococa +
| true |
Hocoocooo +

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 +

-115/656 -
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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;

focoococosocoooo focoococosococooocooo focooooooooococooo +
| n.age IS NULL | n.name IS NOT NULL | n.empty IS NULL |
$Fromomosocsmoose #romomosomsmomssnmoss #ocomomomomnsasoss +
| false | true | true |
| false | true | true |
| false | true | true |
$#romomosocsmoose f#romomosomsmonseamoss #ocomomomsensasoss +

IS [NOT] EMPTY

nebula> RETURN null IS EMPTY;

freococooosoosoos +
| NULL IS EMPTY |
Hocoococococoooo +
| false |
freococooosoosoos +

fheccooscococacocooa +
| "a" IS NOT EMPTY |
R e T e +
| true |
fheccooscococacocooa +

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

Ja%#H: November 1, 2021
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4.4.2 T/RET

Nebula Graph SR /RIFAIT,

e BEW
AND Judi sy
OR 2
NOT BHEIE
XOR k=t

XTFLLEBRAEES, BEWERIL .

XA L ZESER, TS IINULL,

AEREIRE

fENebula Graph 2.0, JEORFARERBONT/RIE,

4.4.2 1/REF

FJE%H: March 24, 2021
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4.4.3 EHERY

443 EERT

nGQLIFHEAEHET () F2EHEE,

openCypherfzit

EEFGENTEEnGQL,

BE
nGQLAISQLZ Ay — P EE X2 FEIRIH AT
* {ESQLHY, FEMZIREIEEMIBPIY,

e fEnGQLH, FE KL IEMshelPRVEERT () SKIAY,

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 BAFRIAFRZLR AR, ARAMEA view , BRVGREIBFRAID,
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 1, 2021
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4.4.4 5| AR

nGQLAZLS FIFFHRATR WHERE I VIELD F-AJFPIVEME, B0 & A& WP EERT ZATHIR MR,

openCypherfzit

SIFHGER T AN GQL,

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 +

# R[Elp Layer10058FEHIp Layer BIBFFFIEIPA
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: October 27, 2021
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4.4.5 £ETEAF

4.45 EF/ITERF
GHZANERR, FTDUERASEESEAF, G055 UNION .  UNION ALL . INTERSECT AT MINUS o

FTEEEBREFFEESAAR, MR~ PnGQLIBAIPAEZ MESZHLT, Nebula GraphZMWEEIGHTHER, FRIEIESIEEIT.

openCypher&&it

AR GER TE4nGQL,

UNION. UNION DISTINCT. UNIONALL

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

 SZEF UNION DISTINCT  (BREEFIZES. unIon ) REIFMESARIBRIHEE, FEEEEMNITR,

o SBET UNION ALL JR[EIMESABRYHE, EEEEMNTH,

* 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" |
| "player101" |
| "player125" |

# UNIONtERIAFIVIELDIBA—EMEA, ZENSKRES—1THMEY), SHHERNFREE,
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;

feccocooscocafeasocootinocos +
| id \ Degree | Age |
Hocoooococoooo Hocoocooo Pocooo +
| "player100" | 75 | 42 |
| "player101" | 75 | 36 |
| "player101" | 95 | 36 |
| "player125" | 95 | 41 |
fheccooocococos fheccococa fococa +

INTERSECT

<left> INTERSECT <right>

* SBHETF INTERSECT JR[BIFPME A AFIB YR,
* left Al right RVUEAHIAIECRITSIRIEBHEIREL, ARFELEIERT, 155 WRTIEL,

il
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nebula> GO FROM "player102" OVER follow \
YIELD dst(edge) AS id, properties(edge).degree AS Degree, properties($$).age AS Age \
INTERSECT \
GO FROM "player100" OVER follow \
YIELD dst(edge) AS id, properties(edge).degree AS Degree, properties($$).age AS Age;

femmadimonaono fromeme +
| id | Degree | Age |
Soocodhooooooos Dooocoo +
Sreocotfooooooos Sroocoo +

MINUS

<left> MINUS <right>

BRI uINuS REI MR SANIBIYZES:, HIA-B. 1SR Left Ml right FIUP, A-B RRIEREAH, [HEMERESBHIITHR
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;

£SIEHTNEETRER
U SESIBEITEER () W, EEFFETEY, BI40G60 FROM 1 UNTON 60 FROM 2 | 60 FROM 3 AH4F GO FROM 1 UNION (GO FROM 2 | GO FROM 3) o
Tl

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;

ZEWRSHITLLHENRTIESY, SAEHATERHERT UNTON #5(F,
[EE = AT LUB SR TRIIE e, Bilhn

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;
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4.4.5 £ETEAF

AT, B S TEIERDSEHUT, BISEHUT uvion 0, FRRFEEREEAEEITHT T — PR

IRJGEH: October 29, 2021
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4.4.6 TIFHERETT

4.4.6 FIFERTCER

Nebula GraphZRHER FAT B EATETIER, 5K, EIGsE, SRGsEFATT,

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

Y i{opencypherdftAiEHA) (MATCH. WITHEF) IHFIEMIFRIAA, FAEnGQLIBEHA] (FETCH. 60. LOOKUP 55) RIZHFIENIFA,

Nebula Graph <Rl EMFATE TIIIR, [ENFEANNEEZAKE std:regex, FAFTATLUERIED = '<regexp>' HEATIENIFGERADERL, 41 @

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 HT: November 1, 2021
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4.4.7 \FBHAF

4.4.7 5\FREERT

Nebula Graph X FH41E (List) BRI TIZE, SCRIGEEFAIT,

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;

JE##H: October 27, 2021
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4.4.8 S BEAFLEH

4.4.8 TERFTFMER

nGQLBREFHNLRMEEHEHEIANT  (R—ATHHSEAFH RS

e - (110

e L NOT

MENEVANIE

o« 4

C =L emL 2L =, 5, oo, Im
o AND

° OR. XOR

o = (M)

AIRFENHEHFELNBSER, BN T, HAREREERIN (WGEILEER) .

BRSPS s RRINY, EEX LR, AT RS,

il
nebula> RETURN 2+3*5;
frecocooocooos +
| (2+(3*5)) |
foomoooomeos +
| 17 \
R i +

openCypherE& &1
fEopenCyphert, HHHRIERLUTEIER, Blfllx <y < 2 MM Tx <y ADy <z,

EnGQLHY, x <y <= z5ENT (x<y) <=z, (x<y) WERZ—MI/RE, FRAAREN 2 R, REEERZE WL .

FJE%#H: March 23, 2021
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4.5.1 NEBEERE

4.5.1 NBEEZF R

[B2E2 e

Nebula Graph S RLUT PE R BREL
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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

SEAED LRSI

IR [E]/NT B T xR
AR )R A T it iR N R
R E B YR UE, AURALFTE A, K [E] 5 ORI AR R
R [EIx TR

IR [EXAYSL TR

REEA =AY (EARKxfy) FRK,
R EN Y IIE,

R [E\(e ~x\)HI{E,

IR [EN(2 X\ I,

R[] DL A SR E e RN 2
R[] A2 JEsey X 2

AR [E1 L1 O X 2
SEAED GO A

IR [l xS IE G B

R Bl R AE,

IR [l S ARG AE

IR [ExAY EYIHHE,

iR [l xS IE Y B,
R[EI[0,1) NI BEALIR REL

R[] [min, max) P —NREAL3 207 25
MPAILUAEA—NBE, SR HEN nax, BN min BRI 06
WMRAEASEL, N WS R 326 intE B AR LE [,

SRE] [min, max) PY—ANFEHL6407 BEEL,
FAPALREA—=1NS8, %S BEHEN nax, IR nin BIAH 0,
WAL AL, N2 RS R 640 IntfE H A BEH LR [E

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

O

BN HANDERAE,
B IORIRLE,

B X ORERAE,
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4.5.1 WBECERE

B BE

int size() R B R B T SRR

int range(int start, int end, int step) IR 8] [start,end] FREED KIEAKIVINR, P step BRIN A1,
int sign(double x) R EIXTIERA S,

Ry 0, WERE o,
AR AL, WERE] -1,
GBS /i R PEQETIN B

double e() R[] H AR B 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 EHT: October 27, 2021
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4.5.2 NETRFHREE

4.5.2 NBEZFERTREKE

Nebula GraphSZHLU T B AT EREREL,

O\ Note

MSQL—#f, nGQLMFHFRT| (L&) M 1R, EZECIHESHFEHRIIEM 0 TFAT,

[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
%)

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

int hash()

O\ Note

AR EC UL, T s TR ARTE I,

B

SRR (R AONG) . Sa=bif, 0, Ya>b2, HEATOMH, Ya<b
, EEAFOML,

REVNETE TR

Al Lower () H [,
IRIEIR GG 45

A1 upper () AH A,

DL R s, R IEI 4 F AT R IR,
IR o Sk S R 22 6

B R SL R I 224

TR 555 R B O 22 4%

R ERAEM count DNFERFAH R FF4F o AR count B FAF R Al IREE, K[ F 47 &

Ao

R ER A count DNFERFA R T F4F o AR count B T AT R AR IE,  NK[EI ¥ 47 &

QAo

TEFIY Balf ZEMIATE Lletters FAFH, FFIRME size KEEHIFIFH,

EFIFRalAMIETE letters TR, HRM] size KN FRFH,

FFF B a8 E L E pos TFAR (ANELAE pos MLEAYFHT) , FREUCATUAY count NFHF, AR

TR IR E,

F substr() AHIF,

WP IR A A

TR eRarh i 7 TR DO TR B o

TEFFHF DR 0 A e, SRl — DT RFEBIE,
RHT BRSO 17 R 2R,

FRHUE R A 7 E
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4.5.2 NETHFHER

substr()Flsubstring() BIEEI5EER
o FRRE| (fLfE) Mo A
* AR pos 90, JUFK[EIREDFLFER,
* AR pos KT BRRFAFRE |, MEREZEFAFH,
© A5 pos /EHAEK, JISK[E] BAD_DATA o
* QSR count , WSRIEIM pos (VB FFARE] FHF R EHIF T o
* A5 count MO, DK 225 RFHR

o T NLL MBS MG,

* ffopenCypherd, #AIRFIFER a A null, ZRME null,
* fEopenCypherH, 1% posh 0, XREINE—DFRFFHA count N ERFNTFFF R
* fEopenCypher ', 415 pos 5 count 24 null BRFAREEL, S HIBLEEIR,

RIGHEHT: May 27, 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 SZREUT NE H I RIS,

[} B

int now() AR 2 AR GEE 0] 24 T I XA () 2
timestamp timestamp() HRAE 2 AR GER 0] 24 T I XA I (A 78

date date() HRAE S R GUR ML /T Y (UTCHRAD

time time() HRE 2 AR GUE B M /T 1] (UTCHRFD
datetime datetime() A AR GTK A Y 5 BRI R (UTC D .

date() . time() I datetime() FKEFR T & AZHESRACY Al H i, T2 string AimapSBUyS8,  timestamp() EREIR 1% AZHERECY A X A ]
B, EZstring 28RS,
openCypher&&it
* fEopenCypher, WRIFEHHZIZR,

* fEnGQLH, INTRIKSTHZEIZR, MIYEE R 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 +

BJEHH: August 26, 2021
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4.5.4 Schema %L

4.5.4 Schemaix#}

Nebula GraphZFiL T Schemali%i,

REnGQLIERIER

Q  Note

* GOIEAJ, WHERE THJFIYIELD 7 HHa] LU F 40 T B,
* LOOKUPiEA)H, YIELD ¥4 a] LU AN T B
* FETCHIBEAH, YIELD ¥~ A a] LU AT T B4

B LW

id(vertex) R RID, s ST R IDI SR R — 2,

map properties(vertex) SR8 s AT A JE M.

map properties(edge) R BB R e

string type(edge) JR[EAEdge type.

src(edge) RO RID, BUEETUA RIDY SRR R — 2,
dst(edge) IR EAE F Y RID, BUEZEZUARIDIY SRR R — 2,
int rank(edge) R [E A rank,

openCypherEZ&iBER

B BE

id(<vertex>) IRIAIHID, BT A IDRY S BLARFE — B

list tags(<vertex>) KA S Tag, Slabels() A,

list labels(<vertex>) RN Tag, StagsOfEAAER, AT 3% openCypherifik,
map properties(<vertex or edge>) SR [\ EGSA A JE M

string type(<edge>) JR[EAEdge typeo

src(<edge>) R ESA AR RID, BUESERA R ID YR AR — B,
dst(<edge>) RESAR E Y ID, BURZERA A IDAIZE R R R — B,
vertex startNode(<path>) IRE— 508 — &I R R A B L 4R A D,

string endNode(<path>) RI— SR8 — SRR FFIR B EHY H 1 511D,

int rank(<edge>) R ElA I rank,

il

nebula> GO FROM "player100" OVER follow REVERSELY \
YIELD src(edge) AS destination;

| "player1i01" |
| "player102" |
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4.5.4 Schema %L

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

. . +
| VertexID | id(VERTEX) |
Poooocooocooom Poooocooocooom +
| "player144" | "player144" |
| "player140" | "player140" |
o o e +

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);

e COoooCooO00C00000C00000C00000000000000000C000000000 focooocooooocosoooconooooooooocooo0 +
| startNode(p) | endNode(p) |
S focooocacooooasoosoosacscooasoooo0S +
| ("player100" :player{age: 42, name: "Tim Duncan"}) | ("team204" :team{name: "Spurs"}) |
e COoooCooO00C00000C00000C00000000000000000C000000000 focooocooooocosoooconooooooooocooo0 +

FJE#H: October 27, 2021
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4.5.5 CASERXT

4.5.5 CASEZAK

CASE ZEAR (A Z ST IEn GQLA B AINYEESR, & FHT VIELD A1 RETURN TfJH, FlopenCypher—#f, nGQLIEZELFIRIE M case 26X © it =UR

il FEV 7

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;
fhecocococa +
| result |
R +
[ 1 |
fhecocococa +

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

ELSE "Nah" \
END \
AS Age_above_35;
R e T T +
| Name | Age_above_35 |
fheccooococococacas fhecocococacocooa +
| "Tony Parker" | "Yes' |
| "Manu Ginobili" | "YVes" |
Hocoooscocooocoooo Hocoococococoon +
‘AR
BE
CASE
WHEN <condition> THEN <result>
[WHEN ...]

- 136/656 -

2021 Vesoft Inc.



[ELSE <default>]

END
e B
condition LIRS condition Mtrue, FERimh e gt
result condition Atrue, W[ result o
default AR SRR, R [EZ 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 +

RIS IR AR T 35N ves . (HEEEIMEIR, FHOY3 6 HHTALE No

BORRDE W 7RI cask 5K, PRESHSRIE §§.player.age A1 §$.player.age > 35, N3 6HT :

* $$.player.age ME N 36, BHEIH Nint,
* $$.player.age > 35 NMEH true , EIEA Nboolean,

ARSI TE TRV, NS, BIHRE No o

4.5.5 CASEZAK

/5% #H: November 1, 2021
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4.5.6 FIZEEL

4.5.6 5| REH

Nebula GraphSZFA M4 (List) B,

[ B

keys(expr) RIS, W EFAF R R, LM A TH E .
labels(vertex) & [l S Taghll 3,

nodes(path) R E A ATH KA,

range(start, end [, step]) JR[E] [start,end] YEFEINEE S KIVFIR, BRIAP K step B,
relationships(path) RIE B R AT % R IFIE,

reverse(list) IR I3 238 5 HEA 1 85 2%

tail(list) R E ARG R — AN TR AT 3%,

head(list) IREIFN IS — D ITT R,

last(list) KA R G — N IC R,

coalesce(list) R F s — N IEZE TR

reduce() %% Wlreduce %,
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) |
ST S —— S S S +
| ["player"] | ["degree"] !
| ["player"] | ["degree"] |
| ["player"] | ["end_year", "start_year"] |
ST S —— S S S +

nebula> MATCH p = (a:player)-[]->(b)-[]->(c:team) \

WHERE a.name == "Tim Duncan" AND c.name == "Spurs" \

RETURN nodes(p);
oo oCoooCoooCooOoEEOooEO00EoEoCooo0000E 0000 OO00Ea00C000E0o000000 0000000000 0000000005000000 0005 000000000C0000000000000005 0000000000 000000000000 +
| nodes(p) |
B T T T T Tt I T T T e T T Lt T T Tt T e T Tt T T T e T T T +

I 5OoOoCo0000C00000C00000C00050000000000000C05050000000000000605050500000000000605050500000000000C605050500000000000C60505050000005000060005000000 +
nebula> MATCH p = (a:player)-[]->(b)-[]->(c:team) WHERE a.name == "Tim Duncan" AND c.name == "Spurs" RETURN relationships(p);

o0 0000Co0000000000000000C0000000000000000000000000000000000000000000000000000500000000000000000000000000000000000000000000000 +

| relationships(p) |
e +

| [[:follow "player100"->"player101" @0 {degree: 95}], [:serve "player101"->"team204" @0 {end_year: 2018, start_year: 1999}]] |
| [[:follow "player100"->"player125" @0 {degree: 95}], [:serve "player125"->"team204" @0 {end_year: 2018, start_year: 2002}]] |
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4.5.6 FIZEEL

R HH: October 27, 2021
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4.5.7 countii%t

4.5.7 countBHZX
count() BREXAT LA HBUEEIVE A TEL
o (FAEnGQL) HF el LURIHEF count() AT GROUP BY XHEERIEMH T/ 2HAT4, FHHMA vIELD IR [HIS5ER,

* (openCypher/i70) HFRILUER count() XMHEEMMEDITHEL, P RETURN IR [MIEE TR, FFEHF GROUP BY o

&L
count({expr | *})

* count(*)iREIEATE (EFENULL) .
* count(expr)iR ol & FEARMIFEZHEN S,

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) |

# &[Elplayer101 followfIA, UKfollow playerl01BA, BINEZEIf,
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 countii%t

# 4HTim Duncan XEXEIINEL,
nebula> MATCH (v:player{name:"Tim Duncan"}) -- (v2) \
RETURN count(DISTINCT v2);

fhosoococosocooooooooo +
| count(distinct v2) |
feococooosoosoocassos +
|11 |
fhosoococosocooooooooo +

# ZBEIB, FitTin Duncan XBXRUAEK, REIFS) (REEMEE) .
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 +

JE%#H: November 1, 2021
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4.5.8 collectixi%k

4.5.8 collect %k
collect() BREGREI— M EZEERRRILERFNTR, LA LN Z S0 RBE S HE— 12, SOTEdER G,

collect() B—MREBIEL, FBISQLHY 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, REEHTHEA3, RERERELIITIRS.
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
+

fRJGHEH: October 27, 2021
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4.5.9 reduce Ei%k

4.5.9 reduceB®#X

reduce() FFEGAFE MR THIFEPIICE, REFIREMEPILRIZREN, RGRRZERER, SRERREHA IR N TR e, 1Ee HIBITH
SEFFFRSINERT S ATEE RN, FPHVERIA R A T, D ERESSTEREGUES (MLispHiScala) Hiyfoldskreduce /5.

openCypher#&&it

fEopenCypherH, reduce() BNEI%HEE Xo nGQL#H T Cypher5alELHT reduce() Ei%K,

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 |

feosaco focosae Seomae +

| 34 |31 | 165 |

| 34 |29 | 163 |

| 34 |33 | 167 |

| 34 |26 | 160 |

| 34 |34 | 168 |

| 34 |31 | 171

foomooo focoooo fooooo +

nebula> LOOKUP ON player WHERE player.name == "Tony Parker" \
| GO FROM $-.VertexID over follow \
WHERE properties(edge).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;

feocomomsomcocssasonos fheomos O +

| id | age | degree |

foomocooosooomooooooao fooooo foooocooo +

| "Tim Duncan" | 42 | 95 |

| "LaMarcus Aldridge" | 33 | 90 |

| "Manu Ginobili" | 41 | 95 |

foomooomosooomoonoooa0 fooooo foomocooo +
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4.5.9 reduce i

R HH: October 27, 2021
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4.5.10 hashi#g

hash() ERECREIZ G E, HBRAILUBRT. TAFH, JIR, fivR(E, NULLSEIARIME, g RSN ZREL,

hash() BNECRFIMurmurHash2 8%, fi ¥ (seed) 7 0xc70f6907UL o FH AT LUFE MurmurHash2. h AR & HIFAHD,

fEJavarHyER AT ¢

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

SERRAFREE

4.5.10 hashi#

nGQL 1.0 NZRFFRHIFHUIIVID, —hii AR5 sUR AT hash BREBURHCTFFRIVIG T E, A FHZEREANVID, {HnGQL 2.0 [FISZHE; 7+ 45 Hfl

BHBEIIVID, AR /5 5N EVID,

HERFHRHE

nebula> YIELD hash(-123);

HEFFFRIRRE

nebula> YIELD hash("to_be_hashed");

HEFIRAEHE

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

HEMRRENSRE

nebula> YIELD hash(true);

HENULLEIRE{E

nebula> YIELD hash(NULL);
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4.5.10 hashi#

HERAANIGEE

nebula> YIELD hash(toLower("HELLO NEBULA"));

IRJF T November 1, 2021
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4.5.11 concatii%

4.5.11 concatE#k

concat() 1 concat_ws() BREGR[Al— N NFAFEIERE A T R

concat()E#
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

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

Socsacas +
| r

Doooonos +

| "123" |

Soosacas +

[/ FRRBBANILL

nebula> RETURN concat("1","2",NULL) AS r;
Socsscoscoa +

| r \

Dooooooooos +

| __NULL__ |

focsscoosoa +

nebula> GO FROM "player100" over follow \
YIELD concat(src(edge), properties($*).age, properties($$).name, properties(edge).degree) AS A;

concat_ws (B
concat_ws() ERECRI ML EFRFERZEUG UE W0 IRAT (separator) AHIERE,
* WURIIEATI NULL I, concat ws() BRACY SR [A] NULL .
* AIRITBF AN NLL, FRFERSEE D, WERENZ TR RS S,
o FREEBSEATE NLL (BN, 20 NULL (B, dRERER T — D BH.
BE
concat_ws(separator,stringl,string2, ... )
il

/3R, Efa, 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 concatii%

/19 RER+, FRBBHANILL
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" |

IR EHT: October 27, 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 XL TR

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, SEIIRAFNFTETTRE N2, MREINULL

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"}) |

RJFHEHT: November 1, 2021
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4.5.13 geokki¥

4.5.13 geoB
geoBHUR T ERHFEAE (GEOGRAPHY) MMMl HA TR,

KA E R B TS 2 DR 7 1,

BaEKiREA
[(ZE7 4 S B L]
ST Point(longitude, latitude) GEOGRAPHY ARG IR (L
ST GeogFromText(wkt string) GEOGRAPHY IR [\ 5% A WKTF 45 87 A X B A GEOGRAPHY,
ST ASText(geography) STRING IR [E{E A GEOGRAPHYWKTF 45 8 3K,
ST Centroid(geography) GEOGRAPHY DU s GEOGRAPHYWYJE R % AHYGEOGRAPHYHYTE L,
ST ISValid(geography) BOOL R [El{&E AGEOGRAPHY 2 & H %o
ST Intersects(geography 1, geography 2) BOOL REE AN GEOGRAPHY 25 A &4,
ST Covers(geography 1, geography 2) BOOL i&[Algeography 1E&#&G5E4 & geography 2, A%
geography 2/1% 1\ F'geography 14T, KA True,
ST CoveredBy(geography 1, geography 2) BOOL iR [Algeography 2E&#G5E4 & geography 1, A%
geography 17%E 1\ T geography 24k sE, X [EITrue,
ST DWithin(geography 1, geography 2, BOOL iR geography 1HHEDH—4 ri5geography 2HHI—RifY
distance) PR BN T E5F T distance 280 (DUKRHAL) $EERIEEE, WR(E
True.
ST Distance(geography 1, geography 2) FLOAT R [E A IEZEGEOGRAPHY 2 I RE I (LUK AN
S2 CellldFromPoint(point geography) INT K [A178 3% i GEOGRAPHYMS 2T 1D,
S2 CoveringCelllds(geography) ARRAY<INT64> SR 6178 245 AGEOGRAPHYYS 2 - I DAY,
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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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 geois

BJ5%#H: November 1, 2021
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4.5.14 BT XL

4.5.14 BTE X B
openCypherF# &= 1¥

Nebula Graph 2.6.0 FX#FHE XS (UDF) FIfFEifd 2,

R May 31, 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 —MERIE, B ILlFEENebula Graph HPHVEUE, 25 RETURN FAJRL SR B,

ARG MR AR Eb asketballplayer 1 TR,

EE
5. 60 B, LOOKUP ZE HiAth S ifiEAAR L, MATCH MIBIETE %15,  MATCH IBTEAT LIMIHEAN T ©

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

MATCHI{E#T2

1. watcH IEAMER AR [EHRAG R, ARG n UHERRIERIALE, BI—NARE march i54), 28—t TagilEdge type C4:0I
K51, BGETE wieRe FAPRlId O BEBURE TRERIVID, MAIOIERS], B2 WIS,

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
* nGQLASZREE@ T sifiliZ, B4 MATCH (v) RETURN v, 1EUZ, ENTAHNTagiZR51)E, RILLEIN N Tag I ., {5140 MATCH (v:T1) RETURN v,

* WHERE FAINASHRER,

EAE (pattern)
RIS

TBHGER MATCH TERIE R — RS AT, sEHAEE TVID, WRFBEAIERS|, (HRCEAMRIA, LSt MPOsEalERs REERE], R
51 REAERL

Q‘- Caution

R ZFHENEREREREE (BEI0%REEEL) . HARBRAEL B ERRS], PRIFRGEREMEHRS L5510,

# fETag player®name/@BMMEdge type follow LAIEZREI,
nebula> CREATE TAG INDEX name ON player(name(20));
nebula> CREATE EDGE INDEX 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 +

# WINERZRS|MTh.
nebula> SHOW JOB 121;

R e e T o e - Fommm - Fom e R R et +
| Job Id(TaskId) | Command(Dest) | Status | Start Time | Stop Time |
thecoooocososocono focooocooooocososocono focoooooosooo fhoooooocososoconooooooooocooo focooocooooocososoconoooooooo +
| 121 | "REBUILD_TAG_INDEX" | "FINISHED" | 2021-05-27T02:18:02.000000 | 2021-05-27T02:18:02.000000 |
|0 | "storagedl" | "FINISHED" | 2021-05-27T02:18:02.000000 | 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 |
Sreocooooooooocooo A S S $oocooooooooos freocooooosooocoooso0oo0o0o000 $oocooocosooooooococooosooo000 +
nebula> SHOW JOB 122;

thecoooocososocono focooocooooocososoconon thecoooooocooo focooocooooocososoconoooooooo thecoooocososoconooooooooocooo +
| Job Id(TaskId) | Command(Dest) | Status | Start Time | Stop Time |
R e e T R e R et R R et R +
| 122 | "REBUILD_EDGE_INDEX" | "FINISHED" | 2021-05-27T02:18:11.000000 | 2021-05-27T02:18:11.000000 |
|0 | "storaged1" | "FINISHED" | 2021-05-27T02:18:11.000000 | 2021-05-27T02:18:21.000000 |
| 1 | "storagedo0" | "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 |
Hocoooocosooocoon Pocooooooooocosoooc0o0o Hocoooococooo S S S S D0 O000Co00000000000000000000 +

PCigs

P RIDAE— GBS B YRR IO s, A (v) -
=82 TAG
O\ Note

VLBt Tag WIRTHEE Tag A ARG IEE Tag WEDNEIERRSE], 60, HPEEET % Tag 1T WATH TEA,

R P RILAE R <<tag_name> Zm XY 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"}) |

PE SRR
O\ Note

VLBC YR MR RTIRE Tag AS A X MEIESRS], G0, FAPERALT e HAVEEZE M.

F PRI LUAETag A M {<prop_name>: <prop_value>} ZiRzUHH sl 1

# fEFAEMnane EZRITER S,
nebula> MATCH (v:player{name:"Tim Duncan"}) \

RETURN v;
froccooscocococooooooooooococosoCooooooSoooococooasoo0 +
| v |
B e T = e e e +
| ("player100" :player{age: 42, name: "Tim Duncan"}) |
froccooscocococooooooooooococosoCooooooSoooococooasoo0 +

{E Y WHERE - Fith ] DASICERAH R U454
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4.6.1 MATCH

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

{EopenCypher 97, =ZAHSHEHEN, EnGQLH, == ZHEERF, = 2WEZBHET.

IEARAID
FFFILUER RIDAVERLR,  id() BT USSR RYID,

nebula> MATCH (v) \
WHERE id(v) == 'playerl01' \

RETURN v;
Fo e +
[ v I
S S S S S S S S R S S S S S SR S +
| ("player101" :player{age: 36, name: "Tony Parker"}) |
Fo e +

BPCELZ AN SVID, AT LU 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"}) |
| ("player101" :player{age: 36, name: "Tony Parker"})

| ("player102" :player{age: 33, name: "LaMarcus Aldridge"}) |
0y S SR S S S S +

i3y

FFRILUER] -- FFSZORMAN T, PR Ao

fEnGQL 1.xH1, -- FFEMAFTNER, EnGQL2.xH, -- FFERRHAEAL, RH TR,

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

| "Spurs" |
| "Tony Parker" |
| "LaMarcus Aldridge" |
| "Marco Belinelli" |

FIFRILAE -- 755 B3N < 3> R S48 71,

# -->RTBMVIEE, $ERV2. HFRVRIRRBED, WFRV2RIRBAL,
nebula> MATCH (v:player{name:"Tim Duncan"})-->(v2) \
RETURN v2.name AS Name;

| "Spurs" |
| "Tony Parker" |
| "Manu Ginobili" |

AERFREY BB, RILUBINE S AL,
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4.6.1 MATCH

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

| "Dejounte Murray" |
| "LaMarcus Aldridge" |
| "Marco Belinelli" |

AIRAFTLEG A, ILEEE S P RR R &,

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

| "Dejounte Murray" |
| "LaMarcus Aldridge" |
| "Marco Belinelli" |

U2

MEHGERAY ORI T PR FI P AT DU B SO A B

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"})> |

fEnGQLH, @ fF5FRilirank, fEopenCyphert, #%frankif&,

usinl
BRTH - -\ < FORRMBILZIL, PSSRl DTE TSl B8 B a4, HIAl -[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}] |

“E2EDGE TYPE
F—FE, FPATLUA :<edge_type> FoEATIEdge type, 4l -[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}] |

EASAREE

Q  Note

PERLARYE M RIATIE R Edge type AL AN MBS, BN, FPEEHIT ek TEAVCRIZIE .
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FH PRI LU {<prop_name>: <prop_value>} ZLHNFHEdge typel V@M, 40 [e:follow{ Likeness:95}] o

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

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

CEEZ2 1 EDGE TYPE

4.6.1 MATCH

fiH | ATAPLEEZ NEdge type, Al [e:follow|:serve] o 2—Edge typediiVEXEE () Fu]El, JG5Edge typenifVH#is B 5L, il

[e:follow|serve] o

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

:follow "player100"->"player101" @0 {degree: 95
[:follow "pL w_smL " (d 1
| [:follow "player100"->"player125" @0 {degree: 95}]

:serve "player100"->"team204" @0 {end_year: 2016, start_year: 1997

[ L w_on i {end 1

EESRiA
RIPaTLA s, PeRLER i 2ad,

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

"player104" :player{age: 32, name: "Marco Belinelli"}) |
"player101" :player{age: 36, name: "Tony Parker"}) |
"player102" :player{age: 33, name: "LaMarcus Aldridge"}) |

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

R B R
FAP AT ERRZRH i <<edge_type>*<hop> PLALE KSR,  hop AR —MEFIEEL,

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"}) |

AR hop 0, RN PEACESE RV R

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

udifkiiSi g6
FH P AT LIRS AR < <edge_type>* [mintop] . . <maxHop> PERC AR K& 13,
B B
minHop ANED, FORBENERNMCE, nindop AUZ — DNIETEEL, ERIAE N,

maxHop DRI, RN R KL, maxtop AAUR— N IEFUEEL, BB BRIME,
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4.6.1 MATCH

fEopenCypherH!, maxHop EFIIEI, BRINALH K. HEAIRER, .. 0TLIAR, (EnGQLH, maxtop BAEW, WiH .. FAlLIEAR,

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"})

FH PRI LU DISTINCT KB IR AE 4558,

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

o0 CoO5CO0000000000000005C00C00050000000000000000000000000000 Hocoooooocoo +
| Friends | count(v2) |
L S L S — +
| ("player102" :player{age: 33, name: "LaMarcus Aldridge"}) | 1 |
| ("player100" :player{age: 42, name: "Tim Duncan"}) | 4 |
| ("player101" :player{age: 36, name: "Tony Parker"}) | 3 |
| ("player125" :player{age: 41, name: "Manu Ginobili"}) | 3 |
T foomncsnaoos +

AN mintop D9 0, EXRVEECEESE ERGEAAR. 5 EAVRGIEEL, FEHREIE nintop J9 0, EPAEZEAAR, FTAGESRED "Tin Duncan” Hb EAREIZ 1T
"X,

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

o0 CoO5CO000000000000000500000050000050000000000000000000000 Hocoooooocoo +
| Friends | count(v2) |
0 S S S S freocooooooos +
| ("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 |
B e e Fommm e +

CERZ N EDGE TYPERZKIEKE

F PRI DU K e E K U8 E 2 M Edge type, hop.  mintop Hl maxtop XIFTHEdge type#lA4:2%

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

| ("team204" :team{name: "Spurs"}) |
| ("player100" :player{age: 42, name: "Tim Duncan"}) |
| ("team215" :team{name: "Hornets"}) |
| ("player125" :player{age: 41, name: "Manu Ginobili"}) |
| ("player102" :player{age: 33, name: "LaMarcus Aldridge"}) |

ERISFIRF
RRERIAER

{FFH RETURN {<vertex_name> | <edge name>} #&Z sV H S R

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

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

| [:serve "player100"->"team204" @0 {end_year: 2016, start_year: 1997}] |
| [:follow "player100"->"player101" @0 {degree: 95}] |
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| [:follow "player100"->"player125" @0 {degree: 95}]

18FR=ID

R id() BREHEER AID,

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

freocoocooooooos +

| id(v) I

Hocoooococoooo +

| "player100" |

freocoocooooooos +
BHRTAG

f#iFH Labels() PRERGER AN Tag 3R,

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

freccooscococa +
| labels(v) |
o - +
| ["player"] |
froccooococooa +

KoZRHFR Labels(v) FRIVEENNITE, RILUERT Labels(v)[n-1] o BIAT FHEZRFIEH labels(v)[0] FEZREFE—ITH,

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

R RN R
{6 F RETURN {<vertex_name> | <edge_name>}.<property> F& 22 PR M,

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

Hococooo +
| v.age |
freccsooe +
[ 42 |
Hococooo +

S A i LR

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

ERRSNNFARYE

{5 properties() FNEUGZR mBGAMTE B,

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

| {name: "Spurs"} |
| {age: 36, name: "Tony Parker"} |
| {age: 41, name: "Manu Ginobili"} |

125REDGE TYPE

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

HFRRRE

{6 FH RETURN <path_name> F: 2R PERCEERVFTE S R

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

4.6.1 MATCH

| <("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"})> |

+
HEFREREPRR

] nodes () FRERIRZREREEHIIAT A o

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

103RIEZPAYA
i relationships() FREUHGREE A IVATE L,

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

[[:serve "player100"->"team204" @0 {end_year: 2016, st
| [[:follow "playerl00"->"player101" @0 {degree: 95}]]
[[:follow "player100"->"player125" @0 {degree: 95}]]

HEFREREIKE

] Length() PRESRESRIRTRAVIR L,

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

art_year:

2) \

1997}]]

[("player100" :star{} :player{age: 42, name: "Tim Duncan"}), ("player204" :team{name: "Spurs"})]
| [("player100" :star{} :player{age: 42, name: "Tim Duncan"}), ("player101"
[("player100" :star{} :player{age: 42, name: "Tim Duncan"}), ("player125" :player{name: "Manu Ginobili", age:

:player{name: "Tony Parker", age:

\
e S S S 8 S S S S S S S S e e

S +

|

Paths
Length |

e +

| <("player100" :player{age: 42, name: "Tim Duncan"})-[:
"Spurs"})>

| <("player100" :player{age: 42, name: "Tim Duncan"})-[:
Parker"})>

| <("player100" :player{age: 42, name: "Tim Duncan"})-[:
Ginobili"})>

| <("player100" :player{age: 42, name: "Tim Duncan"})-[:
start_year: 1999}]->("team204" :team{name: "Spurs"})>

| <("player100" :player{age: 42, name: "Tim Duncan"})-[:
start_year: 2018}]->("team215" :team{name: "Hornets"})>
| <("player100" :player{age: 42, name: "Tim Duncan"})-[:

serve@0 {end_year: 2016, start_year: 1997}]->("team204" :team{name:

follow@0
follow@0

follow@0
| 2

follow@0
| 2

follow@0

{degree:
{degree:

{degree:
|

{degree:

|
{degree:

95}]1->("player101"
95}]->("player125"
95}]1->("player101"
95}]->("player101"

95}]1->("player101"
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|1 [
:player{age: 36,
|1 \
:player{age: 41,
|1 \
:player{age: 36,

:player{age: 36,

:player{age: 36,

name:

name:

name:

name:

name:

"Tony
"Manu
"Tony Parker"})-[:serve@0 {end_year: 2018,
"Tony Parker"})-[:serve@0 {end_year: 2019,

"Tony Parker"})-[:follow@0 {degree: 95}]-
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4.6.1 MATCH

>("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 |

. Performance

Nebula GraphH' MATCH 1B A Y PERERT IR 5 FHAS 2 T4E(L, (B PEREZREE R, EIAER] 60, LOOKUP, | H1 FETCH S5E3RFF{X MATCH .

T HHT: November 2, 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,
* B Tag s KsRIEE Tag iIHTH mID,
* JETEdge typedltiis : KiZREEEdge typelIFTHAIRAANR. HIYSflrank,

* gtitalE R Tagh R ajE THEEEdge typeffiviiit,

OpenCypherE& 1t
ASHRFOGE A TR A4:nGQL.

EEED
* Ko ZGHEMRENERE (FHEI0O%REES)  HNEREREAEA PRSI, BRIFREREEHIZRS AL S50,

* 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> : FEEIIIVIIIESRME, BRI LIS SIS EAFANDRIOR —EE(#H, #IH1EZ WWHERE,

© VIELD N FEREIRH .
* LooKUP Tagit, BRTIRIEE AR, #FLKIE] VertexId . AR A VIELD T4, 3X[A] VertexId o
* L0oKWP Edge typelt, BRTHREEMENM:, FNRME 2Aa10 ., B9 Ml rank o, AISRBEE VIEWD T4, R0 #2AE0, BRI Al rank o

o As BRI,
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WHEREEaEH!

E LOOKUP 1B A i ] WHERE 1-41), ASZHFUI T HRAE ©

%

¢ S-S,

* ERRFBEAH, THEHBERETTNLAE TE 4, 54 tagName.propl > tagName.prop2 o

* FFBEEFATHIHEBFS LN PirEAliasProp #6E3L,
* REFFXORFMNOTZHAT,
o RIHERR STARTS WITH 2 A5 1,

JR[ETag 7 player H. name 4 Tony Parker 5,

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 +

i)

nebula> CREATE TAG INDEX 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;

IR[EEdge typey follow H. degree 2y 90 HY32,

nebula> CREATE EDGE INDEX 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_yea
+

DstVID | Ranking | properties(EDGE).degree |

r, properties(edge).end_year, properties($$).name;

fhecoooooocoooo fhecoooocososoconoootisoooocososoconoo frosoococosocono +
| $-.DstVID | serve.start_year | serve.end_year | $$.team.name |
R R e R e E R T +
| "player105" | 2010 | 2018 | "Spurs" |
| "player105" | 2009 | 2010 | "Cavaliers" |
| "player105" | 2018 | 2019 | "Raptors" |
R R e R e E R T +

B I TagFIHPRE IR A RBIEdge typeFliti

INRFE @I Tag I HATANA, 2GEiTEdge typedlHil, WTag. Edge typesld baiiaE > —1 5],
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4.6.2 LOOKUP

fFlE0—"Tag player FJE M name Fl age , F T @A & Tag player FImID, Tag player . JE M name BUEM: age HE — N ELANEHZRS |,
* BIFTETag player 1Y, VID,
nebula> CREATE TAG player(name string,age int);

nebula> CREATE TAG INDEX player_index on player();

nebula> REBUILD TAG INDEX player_index;

S +
| New Job Id |
- +
| 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;
-+

U
| VertexIdD |

| "player100" |
| "player1i01" |

» #$kEdge typey follow BFTH MG R,

nebula> CREATE EDGE follow(degree int);
nebula> CREATE EDGE INDEX 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);

# BIHPAER follow i, FELUF MATCH (s)-[e:follow]->(d) RETURN id(s), rank(e), id(d) /*, type(e)

*
~
°

nebula)> LOOKUP ON follow;

Pocooocooo +
| SrcviD | DstvID | Ranking |
e S R fococccconcoso focoooccos +
| "player100" | "player101" | 0 |
Pococooooocoso Pococooooocoso Pocooocooo +

St magin

it Tag ™ player fY R FTEdge typeh follow AYL,

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

Hocoococooocoooo +
| Player_Number |
frecococococacooon +
| 51 \
Hocoococooocoooo +

nebula> LOOKUP ON follow | \
YIELD COUNT(*) AS Follow_Number;

O\ Note

i SHow STATS i 45t AT DAGE - sUR32L

FJ5%#H: November 1, 2021
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4.6.3 GO

4.6.3 GO

60 JHTRE R IESR IS, FFRMIZER,

openCypherf# &t

ASREOGER T 54n GQL,

BE

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

OVER <edge_type_Llist> [{REVERSELY | BIDIRECT}]

[ WHERE <conditions> ]

[YIELD [DISTINCT] <return_Llist>]

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

[| 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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<return_list> ::=
<col_name> [AS <col_alias>] [, <col_name> [AS <col_alias>] ...]

* <\> STEPS : FREBKEL, AWURAIEEE, BIMEN V1. AR N0, Nebula Graph NRKESRIEMIL,

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> | FES I MRIVAIDYIER, SUFRIYS IR §-.id. PRIES WAETT,

* <edge_type_list> : JEIIVEdge typeFls,

4.6.3 GO

* 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> : FEEIIIVIIESEME, A AILIEREAA A, B SAIA{EF WHERE FA), IERTLISSE D, OR. NOT. XOR —Z{HfH,
WHERE,
O\ Note

&% 1 Edge typelt, WHERE A —2ERiH], AN SZHF WHERE edgel.propl > edge2.prop2 o

® VIELD [DISTINCT] <return_list> : & XFRELREIIVEIH, <return_list @UFEASchemalk$l, 24Ai1574F src(edge) . dst(edge) . type(edge)

properties(edge) . id(vertex) . properties(vertex), EASHFHREREL, EIESWYIELD, AIREAEHE, BIREIEHHID,
* SAWPLE <sample_list> @ FHTFELEREFEUE, #IESWSAMPLE,
o LINIT <limit_List> : F PRI RH R R, THEZILIMIT,
* GROUP BY : IRIETEEBMAVER I A, PHESWGROUP BY, SHGFRE R YIEW & X BELREHH,

* ORDER BY : fR/EMIHEERIVHEFMN, 152 MORDER BY,

©\ Note

BB TRE R RN, 4 4 SRR P A 2 1 7 Y
® LIMIT [<offset>,] <number_rows>] : FRAIIHIZERINITEL, 1EIESWLIMIT,
ol

# &[Elp layer 102FF/EPAfR.
nebula> GO FROM "player102" OVER serve;

froccsoococooa +
| serve._dst |
Hococoococooo +
| "team203" |
| "team204" |
frommmosomoms +

# REEESp layer102FBKIAIR.
nebula> GO 2 STEPS FROM "player102" OVER follow;

| "player101" |
| "player125" |
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# IS,
nebula> GO FROM "player100", "player102" OVER serve \
WHERE properties(edge).start_year > 1995 \

YIELD DISTINCT properties($$).name AS team_name, properties(edge).start_year AS start_year, properties($”).name AS player_name;

R e T R B e T +
| team_name | start_year | player_name |
fheccooococococacas theccsoscocooa focococcoooscocococooo +
| "Spurs" | 1997 | "Tim Duncan" |
| "Trail Blazers" | 2006 | "LaMarcus Aldridge" |
| "Spurs" | 2015 | "LaMarcus Aldridge" |
+-- fheccsoscocooa +

# BHZNEdge type, BHERHMERT, RERUNKNOWN_PROP,
nebula> GO FROM "player100" OVER follow, serve \
YIELD properties(edge).degree, properties(edge).start_year;

S L S R fescoccsmcmcmsocosasssmcssasas +
| properties(EDGE).degree | properties(EDGE).start_year |
D5060000600000000000000005 D5 0000000000000505000000000005 +
| 95 | UNKNOWN_PROP [
| 95 | UNKNOWN_PROP |
| UNKNOWN_PROP | 1997 |
D5060000600000000000000005 D5 0000000000000505000000000005 +

# &[Elp layer100 AA BRI PE S
nebula> GO FROM "player100" OVER follow REVERSELY \
YIELD src(edge) AS destination;

| "player101" |
| "player102" |

# ZMATCHE RS E— N C0EHERHERNIEN.

nebula> MATCH (v)<-[e:follow]- (v2) WHERE id(v) == 'player100' \
RETURN id(v2) AS destination;
Hocoooococoooo +
| destination |
froccscooccosoe +
| "player101" |
| "player102" |
fheccooocococac +

# #ifp layer10089AARAAR & PR/E AR,
nebula> GO FROM "player100" OVER follow REVERSELY \
YIELD src(edge) AS id | \
GO FROM $-.id OVER serve \
WHERE properties($).age > 20 \
YIELD properties($”).name AS Friend0f, properties($$).name AS Team;

$ommmccmemsmoeneasason fommmmommcomsmneas +
| Friendof | Team |
Hooso00n00000000000000 oo000000000000000 +
| "Boris Diaw" | "Spurs" |
| "Boris Diaw" | "Jazz" |
| "Boris Diaw" | "Suns" |

# ZMATCHEIRS E— N GOEWEBHEEIEN.
nebula> MATCH (v)<-[e:follow]- (v2)-[e2:serve]->(v3) \

WHERE id(v) == 'player100' \

RETURN v2.name AS Friend0f, v3.name AS Team;
$ommmccmemsmoeneasason fommmmommcomsmneas +
| Friendof | Team |
Hocoococococoooonooooo Hocoooococooocoooo +
| "Boris Diaw" | "Spurs" |
| "Boris Diaw" | "Jazz" |
| "Boris Diaw" | "Suns" |

# Zifplayer100 1~2BkANMAIR.
nebula> GO 1 TO 2 STEPS FROM "player100" OVER follow \
YIELD dst(edge) AS destination;

| "player101" |
| "player125" |

# ZMATCHE RS E— 1G0T EFHERMNIEN.
nebula> MATCH (v) -[e:follow*1..2]->(v2) \

WHERE id(v) == "player100" \
RETURN id(v2) AS destination;
Hocoooococoooo +
| destination |
froccscooccosoe +
| "player100" |
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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) \
| ORDER BY $-.src | OFFSET 1 LIMIT 2;
foccocooccosoe foccmcooccosoe foccmcooccosoe
| src | $a.dst | follow._src | follow._dst |
trecoooooocoooo frocoooooocoooo thocoooooocoooo thecoooooocoooo +
| "player100" | "player125" | "player100" | "player101" |
| "player100" | "player101" | "playerl00" | "player125" |

# EB D EBIIS NOT EMPTV#THMT,
nebula> GO FROM "player100" OVER follow WHERE properties($$).name IS NOT EMPTY YIELD dst(edge);

| "player125" |
| "player101" |

FJE%#H: November 1, 2021
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4.6.4 FETCH

4.6.4 FETCH

FETCH AT LASREUEAE s sy @ M,

openCypherf# &t

ASREOGER T 54n GQL,

AR RIEEE
gk

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

g BEW

tag_name Tag# i,

- 2o i P 22 (A T Tag.

vid 1D,

VIELD SE N TRELR M . BR TR EE S, BANKIE] VertexId o VEIETEZ ML VIEWD o ANSREA VIELD T4, BRIAK[E]
vertices_, W& RIIFTEIEE,

AS BB,

EFTAGRERRIEIEE

1E FETCH T AR E Tag SRBO I s 1 g 1:ME.

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
FRELA RIDEIME R EIEE, sZAAESCEZS () 7R

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"}) |

EF SN TAGKEU=HEEE

TE FETCH IBAIHEE 2 M Tag RIUE MEE, Tag ZRIHISGES () k.
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# BliEHTag tlo
nebula> CREATE TAG tl(a string, b int);

# Fsplayerl007/&MTag tlo
nebula> INSERT VERTEX tl(a, b) VALUE "player100":("Hello", 100);

# ETFTag playerMt13KE=p layer100 EHIEHE(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 +

FAP AT LUE FETCH 18R 52 AN Tag lIZ N

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>]

S BEH

edge_type Edge type#i i,

src_vid EEAA RID, FRIHAVIE R

dst_vid HIAID, FRAMLSE,

rank rank, FIESE, BRIMEN 0. Bigs. BIVA. Edge typeflrankn] DUE—HfE — ki,

VIELD TE N THELR A . BR TR EE B, BiANRIE 2RI . BRAID A rank . FEIETES UL VIEWD o AR VIELD T

£, BRINR[E] edges_, BLEAMNATERER,

REGARIPRERIEE

# IREUEHEp layer100f1team204Miser ve ARG B4,
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

FEEZ IR <src_vid> -> <dst_vid>[e<ranke] )R MANEIEE, BZAAESGES () o,

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}] |

EFRANKIKEUREE
WA 2SS, Bihk. BIYRRIEdge type#ftlFE], RAILAGEE RS E rankKREUE R A8 HEE,

# BHARRERMEE. RErankB9z,
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);

# ERUAEEIrank A0#934,
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 +

# BIREXrank R A089A, FEFEFETCHIEAFIRErank,
nebula> FETCH PROP ON serve "playerl00" -> "team204"@1;

| edges_
S S S S S S +

SiEaPERFETCH
T FeTCH SR AEn GQLES A A2 — Rl YT =X, BIANAT o —d,

# REIMp layer 1017 84H9fo L LowiiBIdegreefE,

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 playerl 5]
L 01" | "pl 00" | 0 9

| "player101" | "player102" | 0 | 90 |

| "player101" | "player125" | 0 | 95 |

Hooo0000000000 Hoooo000000000 Doooooco0000000 fooo0000000000000000500000 +

WL EABRIEN, BEUEAER (FREH) o

G HH: October 27, 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,
fil

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

R HH: October 27, 2021
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4.6.6 SHOW

4.6.6 SHOW
SHOW CHARSET
SHOW CHARSET FH T 2 BT 4R,
B RTA] A4 utfs Al utfambs . BRINTAFHEN utfs , Nebula Graph#/J# ufts SCHREPUF Y74, K utfs A utfanba ZZEHM,
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

HJEHEHT: March 29, 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, 1S UWCREATE 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 1, 2021
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SHOW CREATE TAG/EDGE

SHOW CREATE TAG JEA) B/ RtEE TagiVFEAE . TaghEZIFAIER, 1ESWCREATE TAG,

SHOW CREATE EDGE 1&11) E/R{EEEdge typelVEAEE, Edge typelVEZIH4IEL, 1S UWCREATE 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 HHT: November 1, 2021
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4.6.6 SHOW

SHOW HOSTS

SHOW HOSTS 1) RTLLE/RGraph, Storage. MetaflR&EHUEE. RAEE,

SHOW HOSTS [GRAPH | STORAGE | META];

AIIARSS %4, B show HosTS , =@ RStorageflRGSFHUEE, DKleaderZfi. leadersi il i,

il

nebula> SHOW HOSTS;

+
| Host | Port | Status | Leader count | Leader distribution | Partition distribution |
femmmcamomsmoe fommmmos e O fomemcosocsmmesmnsamessmoneasasoms 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" |
femmmcamomsmoe fommmmos e #ocomocomsensas fomemcosocsmsesmnsasessmoneasasoms #ocomeesmoeseasassmseseneosasss +
nebula> SHOW HOSTS GRAPH;

freccooococoo freccsos focoooccooo T froccococacococas froccococa +

| Host | Port | Status | Role | Git Info Sha | Version |

R AR R Feommmme - R T Fommmm e +

| "graphd" | 9669 | "ONLINE" | "GRAPH" | "3badlbd" | "2.6.0" |

| "graphdl” | 9669 | "ONLINE" | "GRAPH" | "3ba4lbd" | "2.6.0" |

| "graphd2" | 9669 | "ONLINE" | "GRAPH" | "3ba4lbd" | "2.6.0" |

- +

nebula> SHOW HOSTS STORAGE;

feccocooscocas fooomoo $ococococos feococooscos feococooocoocos fococoozos +
| Host | Port | Status | Role | Git Info Sha | Version |
Hocoooococoooo Hocoooo Poooooooooo Hocoooococoo Hocoococococooo Pocooooooo +
| "storaged0" | 9779 | "ONLINE" | "STORAGE" | "3ba4lbd" | "2.6.0" |
| "storagedl" | 9779 | "ONLINE" | "STORAGE" | "3ba4lbd" | "2.6.0" |
| "storaged2" | 9779 | "ONLINE" | "STORAGE" | "3ba4lbd" | "2.6.0" |
Hocoooococoooo Hocoooo Poooooooooo Hocoooococoo Hocoococococooo Pocooooooo +
nebula> SHOW HOSTS META;

R Feommmm - R R R T Fommmm e m +

| Host | Port | Status | Role | Git Info Sha | Version |
freccooococa frocooao freccooocooa fococcoso $hococococococooa {ocooacsos +

| "metad2" | 9559 | "ONLINE" | "META" | "3ba4lbd" | "2.6.0" |

| "metad0" | 9559 | "ONLINE" | "META" | "3ba4lbd" | "2.6.0" |

| "metad1" | 9559 | "ONLINE" | "META" | "3ba4lbd" | "2.6.0" |
freccooococa frocooao freccooocooa fococcoso $hococococococooa {ocooacsos +

BJE%#H: November 1, 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 AT AT AFI Y Y A& 24 G TagMEdge type (CiffEE) FU%51,
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 2.0.17,  SHOW TAG/EDGE INDEXES & FJ{iK[E] Names o

HJEHEHT: October 27, 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
By i
Partition ID it 93 Fr9ID
Leader 7R X R Raft leaderBIARIGEE, @HEIPHIbES RS5O
Peers SRR RFTEREIA (leaderSfollower) MER, EIEIPHukES IR S 1
Losts 93 R RLRIAL T LRSI EIAR R, CEIPHALAIARSS i 1

4.6.6 SHOW

IRJFHHT: October 27, 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 +

R April 13, 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

JE##H: October 27, 2021
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4.6.6 SHOW

SHOW SPACES
SHOW SPACES 154 B BIFRIIEIZE (A,
anfergilE = ZeE], 1S WCREATE SPACE,
B
SHOW SPACES;
=

nebula> SHOW SPACES;

focoococococoooonooooo +
| Name |
freococooosoooooooooo0s +
| "docs" |
| "basketballplayer" |
fhoccococococococacsooo +

IfFHH: October 27, 2021
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SHOW STATS

SHOW STATS 15 A B R ARt STATS TENLIBER IR 22 RIS HE R,

KZERSHER EE
* RIEEK
LR
£/ NTag RIKHI R EEL

* P Edge type XEYAMYEEL

AR

EEEABSHE B 22 AT SUBMIT JoB STATS , IFIFIHSWSUBMIT 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;

# HUATSUBMIT 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 ##T: November 1, 2021
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4.6.6 SHOW

SHOW TAGSIEDGES
SHOW TAGS H 1) T M T EIZERINAYAT B Tag.
SHOW EDGES 1541 B/ M E 24 RINIIFTHEdge 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 1, 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 TEA) I RATE RTHEE, WAl LHsERIEIDHITER,

EEEW
fiFiNebula Console B FHURIEN, XONE—DRIE, MROEEHMIT exit BB, FFHSVAFAPL release, FMATEIHERAIERER,
MREAEFIRE, HEEERE S Fnebula-graphd.confiZEZENXIHEINIS A (session_idle_timeout_secs) , RIHEARHBNFEAL

MTARBEFRRIRIE, FEFIMEREEXIE(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 ZIEID, ME—FRiN—PRIE,

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 Graphlik 55 sk Fv A

Timezone RESH, GEEX,

ClientIp RIEE P HIP L,

5% #H: November 1, 2021
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4.6.6 SHOW

SHOW QUERIES

SHOW QUERTES 1&AJRI LIE B 2 AiiSession FIETEHA T EIIERIZE,

Q  Note

AERFEL LW, HSWAIEE,

EREm
* SHOW QUERIES MASHEIZE{FIRIN Y Bii Session FAT IR, JLPEAIER,

* SHOW ALL QUERIES MM etaliRZ5IKENFTH Session HINEE R, IXUE(EESMESEL session_reclaim_interval_secs 7& X NEHAFRI M etaliRss, KA
B RBCE(E B TR TN A R 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 +
# IREIFEBITOP 1089Zif,
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 RIEID,
ExecutionPlanID PATHRIID,
User HATERIHF 4.
Host PR AR 55 2 kA T
StartTime PATEWRYTFAAN ),
DurationInUSec PATERIRSIN K. BT R,
Status EAUPETIEIN SN
Query EIEA,

G HEH: October 27, 2021
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4.6.6 SHOW

SHOW META LEADER
SHOW META LEADER I5A] B/ HiiM eta e ifYleader(3 &,
% TMetalRF5 AN S WM eta 755,
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 MetafififVleader(5 R, @Eifileaderfife k55 s TP HUMERI .
secs from last heart beat FRES_EIOO BRI [ E] fE. AT - R,

5% #H: September 10, 2021
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4.7 FAIABEDT

4.7 FE)FEIN

4.7.1 GROUP BY

GROUP BY TR U TR EEE,

openCypherf# &t
ASHREOGEHFFAnGQL.,

H P aT U #fHopenCypher/s :count() EREER &4,

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

# THFFEEEEplayer 10089, FHREMIINERHTHE, BEMZKHIRE,
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

# BIPAEEESp layer 10009, HIRIBRASRITOHE, BEldegree 2,
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

IRJF##T: November 1, 2021
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4.7.2 LIMIT

4.7.2 LIMIT
LINIT FAJBRHIE IS SR TE,  LIniT 25 4:n GQLIEAIMlopen Cypher3t A& AR HIEE AT AN,
* FEFEAENGQLIEAH, —FRELE LT PRI ERER, ATUEAELIMITIEA GBS AR RS

* ffopenCyphersf&iBEaH, ARVF(E LINT FAIFGEREER, nILUER skip fEIARR &,

O\ Note

TERAEnGQLE openCypher 7y AR Al LIMIT I, {1/ ORDER BY ¥~ AJ Rl I IR EEZE, 04 H — DA FAI 748,

Nebula Graph 2.6.07, 60 JEA) 34 7 H1 LINIT 187K, 850 LINIT AH 56 (955 7 S04 3 T 4t

F&EnGQLIEaHHILIMIT
FEIFEANGQLHY,  LINIT A 38 FHIEEA] 60 TBAI Y L 8 TEE,
FENGQLAHBALIMITIEE

JEAIN GQLHTHE A LINIT JEIRS: sou HHiy LneT JREAEIF, - LinIT A — N E A28, SEIERURIETIER, B UITERER 25, TRIEMB]
T

... | 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

# MERPREIRFIENITHIE.
nebula> LOOKUP ON player |\
LIMIT 3;

| "player100" |
| "player101" |
| "player102" |

# NHFIFEARPIREIE21TH A3 TEHIE.

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 +

GOIEEILIMIT

60 VEADHREY LnTT BR T SCAFIEAENGQL AP REMITETRSY, SESRARIEAIRGI A R
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

* B2 Limit_Llist R E3 N EABOTE, FI40160 1 70 3 STEPS FROM "A" OVER * LIMIT [1,2,4] o
© LINIT [1,2,4] Y 1 FORRGTES S HaNER1 SSMELETT, 2 FORTES D RIER25SMMELET, 4 FORTER D IIERASSHMEE

o A9 60 1 70 3 STEPS Fmik I —EIE —PHIFTEEIEE R, Kt FEPFTE A EI GRS B ER R 54 60 1EAIPCHL |, i fshion
60 1BAE IR IE RIS, ANSRAE 60 1 T0 3 STEPS [ & 60 3 STEPS , WX PERD B&5 =B LT (iR EA TSI Ao

STEP1 STEP 2 STEP 3

fEbasketballplayerSiE&E A TRAIT

nebula> GO 3 STEPS FROM "player100" \
OVER * '\
YIELD properties($$).name AS NAME, properties($$).age AS Age \
LINIT [3,3,3];

R e T o m +
| NAME | Age |
foocooooocoooooo0s froocoocoooosooo +
| "Spurs" | UNKNOWN_PROP |
| "Tony Parker" | 36 |
| "Manu Ginobili" | 41 |
foocooooocoooooo0s froocoocoooosooo +

nebula> GO 3 STEPS FROM "player102" \

OVER * '\

LIMIT [rand32(5),rand32(5),rand32(5)];
feccccocccoss drocsoomocscmoa drocsoooocscocasacososs +
| serve._dst | follow._dst | any_shape_edge._dst |
Dooconooooo00 ocooooooo0000 focooonooo0cooso000000 +
| "team204" |
| "team215" |

| |
| |
| | "player100" | |
Dooconooooo00 + +
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openCypherFE&ZAHHILIMIT
1E MATCH FFopenCypherad A EAIHEFALIMIT AR ENEER. TEENTHMT

... [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
BRI R 0 #0358 TN B sh i FHERES, 5140 8/6 ] FEUEE 1,

BIhERLIMIT

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 +

BIBERSKIP

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;

FBERASKIP SLIMIT
[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 2, 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 F£Nebula Graph 2.6.0 #rigH) 4],

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 %,
* 513 sample_List A EINERKOTE, 4160 1 T0 3 STEPS FROM "A" OVER * SAMPLE [1,2,4] o
* SAWPLE [1,2,4] HITY 1 FIRRGUEH — I Bl SonMenm)fi, 2 RNER PINER2 SSOMEE)T, 4 FRER PN SSOMEHE),
USR5 %A PRl s 3 PR R NTHEE R, MR SEhRERLR (E,
* [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

fEbasketballplayerSdEEH VAT REIAITT
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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 E T October 25, 2021
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4.7.4 ORDER BY

4.7.4 ORDER BY
ORDER BY A4 i HHEE RN,
* FEEAENGQLHY, RVITE VIELD FA) 2 JE I ESRF (| Fl ORDER BY T+,
* ffopenCypher 7=\, RIS ER, 1F RETURN A1 S5 ORDER BY 4],
BERI 3 94 TR -

e asc (ERIN) ;T
* DESC: FEFE,

F4nGQLiEE

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

JRAENGQLIEIEH,  ORDER BY i BfE AL S AT $-. o EAE2.5.0Z Bl RA AT E,

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;

| "player125" |
| "player101" |

OpenCypher5RiBi%

<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 +
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4.7.4 ORDER BY

| 47 "Shaquille 0'Neal" |
| 46 "Grant Hill"
| 45

[

[ [

| "Jason Kidd" |
| 45 | "Steve Nash" |

+

NULL{EESHERF
FHEHFN, SEMHREFIENULLE, BRI, SEmHFLFIHNULLE,

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 HHT: November 1, 2021
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4.7.5 RETURN
RETURN FFJ7E X T nGQLEMAHIHEE R, AIRTBILEEZ TR, HISGES () DR
RETURN R A5 | FHTaiBA)
* RETURN T-AJAf LU FnGQLAopenCypher /5 z0iEAIH,  fiI41 MATCH BF UNWIND ,

* RETURN RTLABASR(ENT, fmHHZka IR,

openCypher&ait
ASAREGER TnGQLH openCypheri, X TIAEnGQLANAIE &5 R, HZIL e
RETURN 3254 FopenCypher ik :
* FAEISC T RER PR TR E R R A, B0

MATCH ("1 :player) \
RETURN “£51°;

o BB, FHIRENZEEIER R FTE TR, Bl

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

[AERRAFRE Y
* fFnGQL 1.xH, RETURN SEA TIRAENGQL, 1B7EN RETURN <var_ref> IF <var_ref> IS NOT NULL o

* fFnGQL 2.0, RETURN SiEA TE4:nGQL,

MaplEFFi588

RETURN 3E[EIM aphs, KeyMIIiF AT X Yo

nebula> RETURN {age: 32, name: "Marco Belinelli"};

EES
nebula> MATCH (v:player) \
RETURN v;
R T T +
[ v \
fteocococococooacooococccooocooooooocooooooooocooocooaoooaoaoosas +

| ("player104" :player{age: 32, name: "Marco Belinelli"}) |
| ("player107" :player{age: 32, name: "Aron Baynes"}) |
| ("playerl16" :player{age: 34, name: "LeBron James"}) |
| ( \
| ( \

"player120" :player{age: 29, name: "James Harden"})

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

REA
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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 Fomm e - Fommm e +
| v2.name | (Hello+ graphs!) | (v2.age>35) |
fhoccocococoacococacsooo froccooscococacocooa S +
| "Tim Duncan" | "Hello graphs!" | true |
| "LaMarcus Aldridge" | "Hello graphs!" | false |
| "Manu Ginobili" | "Hello graphs!"™ | true |
fhoccocococoacococacsooo froccooscococacocooa S +

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

# HREEFADISTINCT,
nebula> MATCH (v:player{name:"Tony Parker"})--(v2:player) \
RETURN v2.name, v2.age;

"Manu Ginobili"

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 |
\ \ |
+

# EAADISTINCT,
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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476 TTL

TTL (Time To Live) f5/E@IEMEENT, NG, ZEMmaEH,

openCypherf# &t

ASREOGER T 54n GQL,

EEEW
* PREBUCFATTLIEDIYEMISchema,

o TTLAIINDEXIL17IA
+ IR —PTagHF—EMHEAINDEX, NAGENHIETTL, AR K TaghHMEERETTL,
+ AIREATTL, AIEARIIINDEX,

Rt
REMIH
RUBMELIA A0

e MR RUE— N Tag, s EN—MEMEH, [t

¢ WR—DREZATag, [EN—DEMEIE, FZEEHRETaglHAEIER R, RS, & EHMTaglE IR FRL

KA—S0(FE—1Edge type, 34 EN—MEMSIH, SAthzid i,

iSHRLbE
JEMESE, NS R ERERL b, (ER AN RIS IR,

Nebula Graph HalERSHEURG, SfE T —XCompaction i fE A e hEREZ2(A],
O\ Note

W % ATTLIEI, _E—XCompaction:Z J& 5 HARGE R a] LU & 1 E,

TTLIEIR

nGQLIAFHYTTLIEIAN T,

4.7.6 TTL

& B
ttl_col fEE ERE AT EIN F AR, R YRR R0 int B tinestanp o
ttl_duration TREWN BEE, B M NREGEEDIY6AMIETIER, B EMN MR EZMAIRNT S R, R

KL, A tel duration 0, JEHEACRREI,

{ERTTLES
TAGEXEDGE TYPE BfZE

W TagfIEdge type B 0IE, 1EHH ALTER IBAJE HiTagsEdge type.
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4.7.6 TTL

# tliETag.
nebula> CREATE TAG tl (a timestamp);

# ALTERfETag, FMTTLIED,
nebula> ALTER TAG tl ttl_col = "a", ttl_duration = 5;

# BAR, BARSHIL,
nebula> INSERT VERTEX tl(a) values "101":(now());
TAGEKEDGE TYPEFTFE
Bl#TagelEdge type I DURINIGETTLIE, HIEESNCREATE TAGHICREATE EDGE,
# BIERTagHIRBTTLIED,
nebula> CREATE TAG t2(a int, b int, c string) ttl_duration= 100, ttl_col = "a";

# AR THABEIEL 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 79 0 o AFRIERILUREATTLIEL, JEtEAE, HEMNSchema kB,

nebula> ALTER TAG tl1 ttl_duration = 0;

FJEH#H: October 22, 2021
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4.7.7 WHERE
WHERE T-F ] LUR SRS 3 g 4 AR
WHERE A3 F 40 20
* JFAEnGQL, 4N 6o A1 LooKuP TE4T,

* openCypher/7=, 4 watcH Fl wIth EH],

openCypher&ait
* SZFFTE wHERE TR i Pattern (TODO: planning) , {41 WHERE (v)-->(v2) o

* SERank2FAENGQLITAE, AlFEfEopenCypher BB A HEHAINRank({d, FILUEFArank(BKREL, AN MATCH (:player)-[e:follow]->() RETURN
rank(e); o

EREAE
Q Note
TORBIFRT $§ . s EFERSIANS, TEEIES WS,

RRIREETE MRS
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 properties(edge).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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1E WHERE )P efi i s Bl i M St

g RURIE

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 +
TIERANK

fEnGQLH, ARZ MO AHFEIE S, BRSAUETE, WElImE—X5drank(E, 1E wHeRE AT U franksd 3§52,

# BURMNHEIR,

nebula> CREATE SPACE test (vid_type=FIXED_STRING(30));
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nebula> USE test;

nebula> CREATE EDGE el(pl int);

nebula> CREATE TAG person(pl int);

nebula> INSERT VERTEX person(pl) VALUES "1":(1);
nebula> INSERT VERTEX person(pl) VALUES "2":(2);

nebula> INSERT EDGE el(pl)
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

# @drankidigi, Eirank KF289i8,

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

"1"->"2"@0
"1"->"2"e1
"1"->"2"@2
"1"->"2"@3
"1"->"2"@4
"1"->"2"@5
"1"->"2"@6

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,

# EHRIUATH kBp layer B8,

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 +
£ANOTHER

I PATASS SAR/RGBRAT NoT —2 ], 5 AT HRITACSE T,

nebula> MATCH (v:player) \

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

EAEFRAPRIE

WHERE NOT v.name ENDS WITH "R" \

RETURN v.name, v.age;

FEH N SsREAF SR MER GE EES IR,

nebula> MATCH (v:player) \

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 +

WHERE v.age IN range(20,25) \

RETURN v.name, v.age;

nebula> LOOKUP ON player \
WHERE player.age IN [25,28]
YIELD properties(vertex).name, properties(vertex).age;

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 +
£ENOTER

nebula> MATCH (v:player) \
WHERE v.age NOT IN range(20,25) \
RETURN v.name AS Name, v.age AS Age \

ORDER BY Age;

4.7.7 WHERE

frocococococoacococacsono froccoo +
| Name | Age |
focoococooocosoooooooo Hocooo +
| "Kyrie Irving" | 26 |
| "Cory Joseph" | 27 |
| "Damian Lillard" | 28 |
| "Paul George" | 28 |
| "Ricky Rubio" | 28 |
frocococococoacococacsono froccoo +
I/ 5EHT: November 1, 2021
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4.7.8 YIELD
VIELD & X nGQLE i S5 R,

YIELD RILAS [ SFAJEliEA]

o VIELD FAIRT U FRANGQLIEAIH, 41160,  FETCH BY LOOKUP o

* VIELD I A)A] DITEMNT A sl 8 AR i,

openCypher&ait

ASAREGERTHANGQL, % TopenCypher 5z WANAE IHISEE, 155 UL RETURN .

YIELD fEnGQLAlopenCypher G R RIVEREL

* ffopenCyphert, VIELD FIF1E CALL[...VIELD] F~A)rhig s A vk,

©\ Note

nGQLAZZHF CALL[...YIELD] o
* #nGQLH, VIELD FfllopenCypherH RETURN Z${1L,

O\ Note

TIORBIFFRT S, 8- FREIAMTS, HEWS WS T,

YIELDF4)
EE

YIELD [DISTINCT] <col> [AS <alias>] [

EHRI B, MIREA N TFEORE %, BEEERFIINEN ol o

col B9, P RHET AS AT E, BB IR BISE RIS %5 %,

, <col> [AS <alias>] ...];
2R il
DISTINCT RewmbgsR, BREHERNSRE,
col
alias
{ERAYIELDF4]

* 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 +

YIELDiEA)

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 IR B AT IEZ . TRIEIES ML uHere .

£ 8TNPERYIELDIER

FES G, VIED IBAIRTDEEI, I8, BECZATEREERE, Rnkt.

# THplayerl00 X:¥player, FitEibiIFIOER,
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 +

# ZHplayer101 % FHplayer, REldegree XF9089p Llayer,

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" |

IRII{ERYIELDIER
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 - +

L S +
| (hash(Tim)%100) |
thecoooocososoconon +
| 42 [
L S +

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: October 27, 2021
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4.7.9 WITH

4.7.9 WITH

WITH F-AJ ] DISRBOF LB MR ISR, FRRAEHIEE RO A2 & a0,

openCypherf# &t

A E(GEH FopenCypher 5=,

O\ Note

TERAENGQLH, A5 with REWEETY, HEMNMWIIEST AR, RZEEopenCyphers K EETR, HAEIERANGQLA A with ¥4,

ARk § AEIf
A wITH FARIRTLUHAIER), RSB AR 57 —SRB Ao
L

1. Pefii— P,

2.3 nodes() BRECRFR 2 ERVFTA s HHE]— o1,
3. R M T,

4. KEFERMRIMEE,

nebula> MATCH p=(v:player{name:"Tim Duncan"})--() \
WITH nodes(p) AS n \
UNWIND n AS nl1 \
RETURN DISTINCT nl;

| ("player100" :player{age: 42, name: "Tim Duncan"}) |
| ("player101" :player{age: 36, name: "Tony Parker"}) |
| ("team204" :team{name: "Spurs"}) |
| ("player102" :player{age: 33, name: "LaMarcus Aldridge"}) |
| ("player125" :player{age: 41, name: "Manu Ginobili"}) |
| ("player104" :player{age: 32, name: "Marco Belinelli"}) |
| ("player144" :player{age: 47, name: "Shaquille 0'Neal"}) |
| ("player105" :player{age: 31, name: "Danny Green"}) |
| ("player113" :player{age: 29, name: "Dejounte Murray"}) |
| ("player107" :player{age: 32, name: "Aron Baynes"}) |
| ("player109" :player{age: 34, name: "Tiago Splitter"}) |
| ("player108" :player{age: 36, name: "Boris Diaw"}) |

w2

1. PUECSIDA player100 AU,

2. @5t Labels() PRECRE VAT A Tag M E — IR,
3. FHNRIF T NAT,
4. RAIEER,

nebula> MATCH (v) \
WHERE id(v)=="player100" \
WITH Llabels(v) AS tags_unf \
UNWIND tags_unf AS tags_f \
RETURN tags_f;

RS, +
| tags_f |
Dooooooooos +
| "player” |
R +
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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 +
| Name | Age |
$oommmosocsmmenmasamoms oo +
| "Luka Doncic" | 20 |
| "Ben Simmons" | 22 |
| "Kristaps Porzingis" | 23 |
$oommmosocsmmenmasamoms oo +

collect():ZAi b IR

TE collect() BRECRHHEE RFEHNFNFE 2T, FTLUER with FAIHEFPAIRR S HH A 5o

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 +

#ARETURNIZEfER

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 E#T: November 1, 2021
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4.8 EZEAIEH

4.8 BZEjaliEa)

4.8.1 CREATE SPACE

EZzejalf£Nebula Graph it FREERIRE S, 5MySQLHWdatabasefflZ(bl, CREATE SPACE FBHJATLIAIEE — NIEZeE), s eI a R
[AfJSchema,

BitRSEMt
U God A e LIUAT CREATE SPACE TEA], TEIETES WA MHTGIE,

%3
UREE

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>'];

b Bimg

IF NOT EXISTS KD QR B 2L R R S AAAE, HAREER, ¥ R0BEZ2E, (U220, TN EwEE,

<graph_space_name> 1ENebula GraphsEfiFhme—FRIR—NE 220, B2 R PR K/ NEI ST/, BFs FRILAK, X9 KE/0, AT
6 6 SRR A T

partition_num TR EZE R R, BVORE NSRRI, FIANERER A 3R, BNGEE 15N . BRIMEN 100,

replica_factor HBES N R EIARE, EEAPREPIRE RS, RIS IRE RN, B TRELTZEERR, BIAKRELI
R, BMENL,

vid_type WIESEL, TRE M IDIVEIEIE, R%E(E FIXED_STRING(<N>) Fll INT64 . INT S5[H] T INT64 . FIXED_STRING(<N>) ZR/EIE A
RFRFER, AKERNN, BHEKERIRE ; e RREIREENEEL,

ON <group_name> 18 E B 22 A FTE M Group. H1E1E2 WGroup&Zone,

COMMENT B 22 HER, K N25677N, BRIALHIR,

IMGRFRIABOLE RN, PR LM ABALANCEA 4 ) Nebula Graphy 77 i ik 55 i kel 2,

VID2 U AE 8 5. 4 i R

1. fENebula Graph 1.x#, VIDIYETUIGEN INTes , RZFFFAE ; fENebula Graph 2.x/, VIDINJ$RI 37 15 INT64 A1 FIXED_STRING(<N>) o & 1E QI
EZ2[FIHEEVID2E R (] INSERT 1B A AR B AR — B, AN RFEVIDISE AR PERL wrong vertex id type: 1001 o

2. VIDEARKESRF AN, FAMEEKE ; B IZKE A, The VID must be a 64-bit integer or a string fitting space vertex id length Llimit. o

2.5.0:Z HifY2.xhARH,  vid_type NRLIESEL, BRINJY FIXED_STRING(S) o

-219/656 - 2021 Vesoft Inc.



4.8.1 CREATE SPACE

O\ Note

graph_space_name , partition_num, replica_factor, vid_type, comment i%i&/5HEIETEINEE, FRIE DROP SPACE, FFEEHT CREATE SPACE .

SerEEZEE

CREATE SPACE <new_graph_space_name> AS <old_graph_space_name>;

£ BLW
<neu_graph_space_name> HARE 2R, ZE R RBAR O, B2 R AR ARNEISC T RE OB T RIS R, XORED, HAAME

PR AMA 7o BRI 2584 <old_graph_space_name> [ Z¢[AISchema, TiGEIZERAGSE (5 EE. BIAK
B%) , MMTag. Edge typefllFEREI,

<old_graph_space_name> JRARE 22 A PR, % B 22 M0 EAEAE

il
# {RISEVIDAE!, HEMERRIAE.
nebula> CREATE SPACE my_space_1 (vid_type=FIXED_STRING(30));

# IBESFHE. BIAKEMVIDEE,
nebula> CREATE SPACE my_space_2 (partition_num=15, replica_factor=1, vid_type=FIXED_STRING(30));

# IBEDFEE. BIAKEMVIDAE, HimiEd,
nebula> CREATE SPACE my_space_3 (partition_num=15, replica_factor=1, vid_type=FIXED_STRING(30)) comment="7lliXElZ={a]";

# REEZE),
nebula> CREATE SPACE my_space_4 as my_space_3;
nebula> SHOW CREATE SPACE my_space_4;

Space

| "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 = 'MiXEZEE"" |

EIZEialsien

Q“ Caution

SEZN A FA W I [ 22 [ FTRE X R, RN B2 5525 SC BRI

Nebula GraphfHE F—NDBURIAN e R E 22 R aIEE, 0T HERETES), FIRANTT Aike—
® 1 SHOW SPACES B DESCRIBE SPACE TEAJMYEE A ETRITIIEZLE], WIFIRAE], BER U ER,
o SFRENANDBES, FIAI20%,
AR ZEELL OB, TEAFTARCE S HESEERL heartbeat_interval secs o (EJEAVOBEEL (<58 FIRER SBUMITURGTHAUH LA R A,

BERRSTIESR
FERBERRET, BT BN EAE, 2R ofa eI, Al LA TANT T vk o A i m s o |

nebula> SHOW HOSTS;

fheccooocococac fheccsos focooocsooo fhococococacoacooa fhocococcoscococacocococoososcooon S +
| Host | Port | Status | Leader count | Leader distribution | Partition distribution |
i AR R R T R e R e +
| "storaged0" | 9779 | "ONLINE" | 8 | "basketballplayer:3, test:5" | "basketballplayer:10, test:10" |
| "storagedl" | 9779 | "ONLINE" | 9 | "basketballplayer:4, test:5" | "basketballplayer:10, test:10" |
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4.8.1 CREATE SPACE

| "storaged2" | 9779 | "ONLINE" | 3 | "basketballplayer:3" | "basketballplayer:10, test:10" |
| "Total" | | | 20 | "basketballplayer:10, test:10" | "basketballplayer:30, test:30" |

+--

ARFLEIG A, BT e

nebula> BALANCE LEADER;

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 +

BJE#H: October 27, 2021
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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>;

Rl
# fBEEZEspacelfEANTIEZRE,
nebula> USE spacel;

# HEREZREspacel,
nebula> GO FROM 1 OVER edgel;

# UNRBIEIZEEspace2,
nebula> USE space2;

# HFREZElspace2, TiEMspace lIREBUEAEIRE, 0RM=MiBEspacel EXo
nebula> GO FROM 2 OVER edge2;

&" Caution

RETE — SR AT [R] N R [ 22

4 Fabric Cypher [, Nebula Graph#yIE% It B2 7E 2 RRE Y, R —DEZEEIER T2 G, TP ERETI R b2, 60 RHTE 22 h A HE
—J7 R usE A YL, TM7E Fabric Cypher Hnaf DATE—Z& B A HT(USE + CALL 17 1%) {6 I /1 1B 22

BJEHEH: June 4, 2021
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4.8.3 SHOW SPACES

4.8.3 SHOW SPACES
SHOW SPACES TEAJ AT LIFIIHiNebula Graph =Bl FTA & 22,
EE

SHOW SPACES;

il

nebula> SHOW SPACES;

froccocococacocooossos +
| Name |
focoococooocooooooooo +
| "cha" |
| "basketballplayer" |
feococooosoosoocassos +

BIEE 2 HTES W CREATE SPACE,

G HEH: October 27, 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

HEGod f tafy P T LIAST DRoP SPACE 1B, PEIEIES WA T01IF,
EE
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 1, 2021
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4.9 TagiEH]

4.9.1 CREATE TAG

CREATE TAG IEA) R LLETHEE PRI — M Tag,

OpenCypher3 &1t
nGQLHYTagHlopenCypherHiyLabeltiEl, (HXAFARR, HRIEAHIOIE .,

* openCypher®HyLabel FEAE REATE 1B 1 5 mi— 2 fllz,
* nGQLH Y Tag FE{HF CREATE TAG HHAMNT B, Tag HIR/EMySQLHIYE,

ARSI

AT CREATE TAG 1A AJFR 2L AITEF I A AR E E =MV EIE Tag IR, ISR,

BE
Qi Taghl, FFESCH USE IEAMHEE 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>'];

0ol

4.9 Tagiaf)

SR i
IF NOT EXISTS RN TagR GFE, RAENFEN, ¥ R0[#Tag, URMTaghv% 85, R BkmEE,
<tag_name> FANEZERN TagbAUEME— 1, Tag@MIZESELEBR, Tag@b il R/NGHRCFRE, BFERTRIKAR, XOoKRE

<prop_name>
<data_type>
NULL \| NOT NULL

DEFAULT

COMMENT

TTL_DURATION

TTL_COL

il

AN, BARATER K 87 AR T

BIEAFS. B TagH IR TEA PR HIE—, & PERY a2 U5 Taghf
JRVERIBARIR, HASRRUE, 7R, AT H U BTSN T

FRE B PEE R TS S NLL o BRIMEDY NULL o

fEE B MM BONME, BOMERTLUZ — P F{EsNebula GraphsZfFi9#AR, ARG A RN REIREL D EIENE, N
o BRI E,

XA JEPE R Tagh il HAH256F 1, BIALHE,

fEE B MEFEIN W, SN R RS, B ERIN MG EZ AR N T AT R, B, BOME o,
FRE MR,

fEE BB AN MR, BB AU int 50 tinestanp , —PTagRAEHEE — M FEBRY TTLCOL, HZTTL
WERIESWTTL,

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

# QR BRIERTag,

nebula> CREATE TAG no_property();

# RSB EEINENTag.

nebula> CREATE TAG player_with_default(name string, age int DEFAULT 20);
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# FFFcreate_timei®BTTLAL00%,

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

BlEETagiftEA
AR A F N Tag FTRES RN, KNI =25 B,

Nebula Graph (£ F—MNOBYEABINEKTagIIE, 8 TIREIERTD), FILUERAN T EZ— !

* 1 SHow TAGS IEAJRVEE IR E ST Tag, AR, BHEMHWEK,
o SERDBRE, BIAN207,

ﬁﬂ%%’gﬂ%ﬂl‘bm@@, E NPT BECE S HESEL heartbeat _interval _secs o

4.9.1 CREATE TAG

HJEHEHT August 26, 2021
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4.9.2 DROP TAG

4.9.2 DROP TAG
DROP TAG AT IUMMIBR 24l T2 4 4 LR E Tag.
AT A8k A Tag.
o MRS Tag, MEREANTag)s, FIPHEGEVIRBLAS, TXCompaction T MIERIZA, 555 HHAIHATHE,
© WREANSAEATag, MERHR—NTag, ARTLOSNG, (BRALVI T Tag e LR AR,

IER Tag i EOUMERS chemakils, WL EAYSIAFEL HSRASILZIMER, Mif2fE T—XCompactioni®(ERHMHER,

ARSI
* RSN P AU RAR Y BEPAT DROP TAG 15, IS WL NE A AU,

* iR Tag NEETATERS], 750 DRoP TAG I AR IHZ4E15E [ERROR (-8)]: Conflict! . MHBREE5 1S Wdrop index,

EE
DROP TAG [IF EXISTS] <tag_name>;
° IF EXISTS : AUHMBRIN Tag B EAE, NEFERN, F2MBRTag,

* tag name : fREBEMIERINTagafr. —XHREMIER—Tag.

=l

nebula> CREATE TAG test(pl string, p2 int);
nebula> DROP TAG test;

JEH#H: September 3, 2021
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4.9.3 ALTERTAG

ALTER TAG I RIDUE Tag iZSHE, BlAMSEETE, ESBdn2e, MafbUyEMERE, EXTTL (Time-To-Live) .

ARSI
* BRIV P AU RBR Y BEUAT ALTER TAG 1541, TFIHIEZ WNE M G AU,

* IREHESB AT EZRE], S ALTER TAG I FRIMZLHTIR [ERROR (-8)]: Conflict! » MHERERH[iEZ Mdrop 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 : fEEEELINTagHffe —RHBEEL—MTag. HIAREELINTag /e Y i1 LIFZRAPEFE, SR,

o AJLUFE— ALTER TAG IEAJF{HiHIZ > ADD . DROP A1 CHANGE f1), FHIZEIHIGES () .

il

nebula> CREATE TAG tl1 (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';

{&Tagifiea
ZXEANEL N TagiTRER K, FOIEUCR 75 LI,
Nebula Graph{£ F—NUBVEIAINTER Tag BS, A 7 #MERT), ATDUERAT A EL— -
* {F DESCRIBE TAG IBHIIVEERPEFRTagE R, WINMESURY, AIRBEBSED), EERHLHER,
o FRERANDBUEM, BlA208),

WIREFESLOBRIRE, ENTEBLE S HESEL heartbeat _interval_secs o

4.9.3 ALTER TAG

FJEHH: October 22, 2021
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4.9.4 SHOW TAGS
SHOW TAGS T 1) T 4 HiT I 22 [ NPT Tag £ .
PHAT SHow TAGS TEAT R TR ZLATAMIANIR, (ER IR [m125 5 p sk Sy AR E

BE
SHOW TAGS;
il
nebula> SHOW TAGS;
femcomammes +
| Name |
focoooocooo +
| "player" |
| "team" |
Hocoooocooo +

4.9.4 SHOW TAGS

G HEH: October 27, 2021
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4.9.5 DESCRIBE TAG

4.9.5 DESCRIBE TAG

DESCRIBE TAG T ETagiyIFAIE R, BIANTEAFR, BHEETISE,

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 +

G HHT: October 27, 2021
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4.9.6 DELETE TAG
DELETE TAG IBAJ ] DAMHBRHEE = e ETag .

RALH— P eiZ P Tag.

s MR RGN Tag, MERHLNE ENTagls, AFSCETIREL N, TRCompactiont(EN 2MPRIZA, (HR ERATIRIFTE.

s WREANRAEZ M Tag, MERHA—Tag, AR, EREEVIMX A EEMERTagRrE IR A8,

ARSI
BRI TR R A RR S REFALLT DELETE TAG 1H4), EIFIES WNES AR,

DELETE TAG <tag_name_Llist> FROM <VID>;
* tag name_list : fEETagffhe. 2N TagfdsCES () k@, AT * #RFTETag,

e VD : FEEEMBRTaghIAID,

il

nebula> CREATE TAG testl(pl string, p2 int);

nebula> CREATE TAG 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";

fPeococooosos +
| vertices_ |
thecooooooooo +
froococooosoo +

4.9.6 DELETE TAG

* 1f openCypher W', FILLf# ] REMOVE v:LABEL 1BEAIRFSBRIZAL v IV LABEL .
s AR, ERFIEE. £ nGQL H{#F DELETE TAG .

5 HHT: November 1, 2021
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4.9.7 HNHIHPRERES

4.9.7 1INFIMIFRAITE

ffopenCypher, EHINWFRE (SET label ) FIFEBRATZE (REMOVE Label ) RYDIRE, RILAFHFhm#E# ek bRicid i,

fENebula GraphH, FILGE TagZBHHSSEMERERE, G Tag N TagfiAZIEANA L, AL ETag BFPaR AT, HrT LGRS DELETE TAG it
PRULLE ST EAR R ENTag.

Q‘- Caution

HIR N EEEH S — 1 Tag, BUMERN ERIG— 1 Taght, *SBUABEMER,

Tl

fli{Ebasketballplayerdiatit, #hn HERIZa) A FN-MRERMEZR, FILUNKZRTag shareholder BIAERT [, FHEPGEER, AMRAHRIER, AILLE
3ot DELETE TAG IEFIMIBRAE NGS5 S /R Tag

// RV RTagH13R5|
nebula> CREATE TAG shareholder();
nebula> CREATE TAG INDEX shareholder_tag on shareholder();

[/ A=AMTag
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" |

//80%p layer L00 RBEEFR
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|,

G HT: November 2, 2021
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4.10 Edge typei&fy

4.10 Edge typei&f)

4.10.1 CREATE EDGE

CREATE EDGE B A LGRS R E H eI — N Edge type.

OpenCypher3 &1t

nGQLHHIEdge typefllopenCypher I SRIFHEML, HSAFATAE, FIATENIRIaIET

* openCypheriy & RIAITFETE CREATE IEA]H 5. —EE 07,
* nGQLHMEdge typeTRZAiFH REATE EDGE IBAUMNZ O, Edge type EIFEMySQLHIE,

ARSI

FAAT CREATE EDGE 1EA) TR B S R SRIWA P A TR ERIZE AV Edge typeiR, ANk,

BE

AIEEdge typeif, FRESCH] usE IEAIEE TAEZEIRL,

CREATE EDGE [IF NOT EXISTS] <edge_type_name>

il

(
<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>'];

28 BEH

IF NOT EXISTS Kl el Edge type B2 S 1F1E, HANEFEN, FREIH#Edge type, (UEIEdge typefIH4F, AN E AR
%,

<edge_type_nanme> G EZERNEdge type b JUEHE—#, Edge type#Fhi%iE /G EIEEL. Edge type# Ml RN ISTRE, BT L

TRILHMR, XOKRE/N, HAREA K8 HIRE T

<prop_nanme> B4, B4 Edge typeh )@ AR AIE—, JEMERI & AR5 Edge typetH[d.

<data_type> EVERIBUEIER, HRISCRRRUE, AR, TR AR HI SN L,

NULL \| NOT NULL TEE B IEE R SCF 9 L . BRIAME Y NULL o

DEFAULT TR BN BOIAME, BOMERTLUE— S FE B Nebula Graph% #5935k, AR AN A6 E A B EmE, m
BRI B

COMMENT XA E s Edge typefiiid. HAN256F 11, BINLHLE,

TTL_DURATION FEE B MEAFEN W, NN R 25T, B EAN R BGE R AANS N T YN FE, Bt . BMERN o,
FRE MR,

TTL_COL FEE R BEFEN AR, BB AUZ int 80 tinestamp . —NEdge type HBEIEE—NFBOy TTILCOL, B

ZTTLINERIES UTTL,

nebula> CREATE EDGE follow(degree int);

# QIEERBERMMEdge typeo
nebula> CREATE EDGE no_property();

# QIS ERINMEEdge type.
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4.10.1 CREATE EDGE

nebula> CREATE EDGE follow_with_default(degree int DEFAULT 20);

# JFEEP2IEBITLAL00%,
nebula> CREATE EDGE el(pl string, p2 int, p3 timestamp) \
TTL_DURATION = 100, TTL_COL = "p2";

IJEH#H: August 26, 2021
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4.10.2 DROP EDGE

4.10.2 DROP EDGE
DROP EDGE IE AT A LUMBR S i LAFZE NI EEdge type.
—MuHREAE T Edge type, MERXMEdge typels, MFEEEVRLIZNE, T RCompaction B EN 2MHER %2,

MFREdge typefEUMBRSchemaXidfs, L RHYIAFEHRARILIMIR, MIRE F—XCompaction#/ERHIFR.

AR
o BRI ORI N AR HEBHLAT DROP EDGE 1B, THIBIES MIE M (AR,

* WREdge type N {EIZR5], 75 DRoP EDGE SR IFZ2 4415 [ERROR (-8)]: Conflict! o MHERZZ5 (1S Mdrop index,

BE
DROP EDGE [IF EXISTS] <edge_type_name>
° IF EXISTS : ARMRHNERAVE dge type R & 1E(E, RAETHEN, F2MFEREdge type.

* edge_type_name : FEEZMBRIVEdge typefafr, —XHBEMIFR—TEdge type,

il

nebula> CREATE EDGE el(pl string, p2 int);
nebula> DROP EDGE el;

G HEH: September 23, 2021
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4.10.3 ALTER EDGE

4.10.3 ALTER EDGE

ALTER EDGE )T LUEREdge typelvatit, BIAMEMEE, Seddae, thrbUNEMRE, B TTL (Time-To-Live) o

ARSI
* BRSNS AR Y REPIAT ALTER EDGE T84T, THIFIHZ UL E M € AU,

* IEREHESB A TLEZRE], S ALTER EDGE FNFHRIMZEHIR [ERROR (-8)]: Conflict! o MHBREES [1EZMdrop 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 : FEEEBEURVEdge typetifi, —XHBEEL T Edge type. IEHREBUHIEdge typelE LT TAFZRMFIE, SN2,

o AJLAAE— ALTER EDGE FEAJH# A2 ADD . DROP I CHANGE Ff1), T2 GES () DR,

il

nebula> CREATE EDGE el(pl string, p2 int);

nebula> ALTER EDGE el ADD (p3 int, p4 string);

nebula> ALTER EDGE el TTL_DURATION = 2, TTL_COL = "p2";
nebula> ALTER EDGE el COMMENT = 'edgel';

{2 Edge typeififd
ZRAEANIERVEdge typeFTRERKIN, EIIESUR 545 LY,
Nebula GraphI¥{E T—NOBEMINTEKEdge typeffgel, T HRMELSY), ATLUERATT ke — !
* 7F DESCRIBE EDGE JEAJINEERFEFEdge typelSd, HIAMESRY), AREEBLRY), E%RE MER,
o FRERANDBUEM, BlA208),

WIREFESLOBRIRE, ENTEBLE S HESEL heartbeat _interval_secs o

FJEHEH: August 12, 2021

-237/656 -

2021 Vesoft Inc.



4.10.4 SHOW EDGES
SHOW EDGES 151 B/ M HiTE 24RINIFTHEdge typetaff.
TAAT SHoW EDGES TEAUANTRETAIANER, (EE IR [AIE5 5 F B SR A AR E

BE
SHOW EDGES;

il
nebula> SHOW EDGES;
focccoocoss +
| Name |
focoooocooo +
| "follow" |
| "serve" |
Hocoooocooo +

4.10.4 SHOW EDGES

G HEH: October 27, 2021
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4.10.5 DESCRIBE EDGE

4.10.5 DESCRIBE EDGE

DESCRIBE EDGE B/ RtEEEdge typelIEAMER, FIAITFEAM, BURRIAE,

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 +

RIFHEHT: July 14, 2021
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4.11 /iBf

4.11 FiEf)

4.11.1 INSERT VERTEX

INSERT VERTEX iBfJ [ 7ENebula Graph Sl a7E R ZE R rhdf A — N2

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 : FIFRILA(HFH IF NOT EXISTS KEEFACIIFHE ANIVIDZBIFE(E, RAENEER, FRFA, WRELFE, AW TEL.

©\ Note

* IF NOT EXISTS A& VID + Tag WMEZEAHRE], Ak JE M1E,
* IF NOT EXISTS JGiH—XEHEE G, KULx k& TR0,

* tagname : RKIKAYTag (R , TagWURRiGlE, HHHIEZUCREATE TAG,

* prop_name_List  #REBEHIBIEAFIIIER,

e vib @ 51D, fENebula Graph 2.0 3R FATHFIEE, HREEAIREZRNIEE, H#FIESUWCREATE SPACE,

* prop_value_List : ARHE prop_name_List UG /@MAE, ANREMEMTag HIEHEITUAICEL, ZREFER, ARAEGIEEE, mTagiaRivEits

B NOT NULL , tH2REIESIR, FIBIESICREATE TAG,

&‘* Caution

INSERT VERTEX 5-openCypherH CREATE IBEAIA] :

* INSERT VERTEX IEE B TNoSQL(key-value) /5 :\AVINSERTIE &, ¥ SQLAYY UPSERT ( UPDATE or INSERT ),
o HHIF vID A1 TAG FUIE WL T, ANSEIRAEFH IF NOT EXISTS , #iE AREHR AE Z IR, NEENEHE A
* HHIA vip (B TA6 BN T, RETAGKHMAVIEREA R LB, THEEIWE A,

SELUT R,

il

# BAT SRR R
nebula> CREATE TAG t1();
nebula> INSERT VERTEX t1() VALUE "10":();

nebula> CREATE TAG t2 (name string, age int);
nebula> INSERT VERTEX t2 (name, age) VALUES "11":("nl", 12);

# QUBRIM, RA"al3"FRintHEL,
nebula> INSERT VERTEX t2 (name, age) VALUES "12":("n1", "al3");
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4.11.1 INSERT VERTEX

# —RIBEA2 o
nebula> INSERT VERTEX t2 (name, age) VALUES "13":("n3", 12), "14":("n4", 8);

nebula> CREATE TAG t3(pl int);

nebula> CREATE TAG t4(p2 string);

# —REBAF N TaglBERE— =

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 t5(pl fixed_string(5) NOT NULL, p2 int, p3 int DEFAULT NULL);
nebula> INSERT VERTEX t5(pl, p2, p3) VALUES "001":("Abe", 2, 3);

# BAKM, RABMEPIFREEANULL,
nebula> INSERT VERTEX t5(pl, p2, p3) VALUES "002":(NULL, 4, 5);
[ERROR (-1005)]: Storage Error: The not null field cannot be null.

# BMEp3ABRIAENULL,
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 ) +

# BMpIRAKERS, ESWET.
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,

# BARL
nebula> INSERT VERTEX t2 (name, age) VALUES "1":("n2", 13);

# fEFIF NOT EXISTSEEHRL, RARIEFE, Fa#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 1, 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 M L ETag, 2 ERH —~ 1 Taghf, 1T DELETE TAe RMER A, (HEREMBR KB,

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

Gl
nebula> DELETE VERTEX "teaml";

# BEEER, HRFERENR.
nebula> GO FROM "player100" OVER serve WHERE properties(edge).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 [

IRJGEHT: October 22, 2021
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4.11.3 UPDATE VERTEX

UPDATE VERTEX BRI LUEE A FTag )& M.,

Nebula Graph3#CAS (compare and set) f#{F,

O\ Note

—XAREEHE — 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";

// B MagemyfE, FHiREnaneMFMage,

nebula> UPDATE VERTEX ON player "player101" \
SET age = age + 2 \
WHEN name == "Tony Parker" \
YIELD name AS Name, age AS Age;

BLW

6 R Tag, ZHELIRIELATEX N TagH,

fEE EE LI D,

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

BJEHEH: June 23, 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 HAEIE L — P 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 16 R Tag, ZHELIRIELATEX N TagH,
<vid> 2 T BB AR RID,

SET <update_prop> 72 FeE AN e s MEAE.
WHEN <condition> &5 FEE T IESR,
YIELD <output> = FRAE B A RS 2

BAFEFERNR

il

ON player
"player100"

SET age = age +1
WHEN name == "Tim"

YIELD name AS Name

AR RANTE, IR N FAIRISAERAINE, #RMAR, FIRT ser ¥4, BEIHH AR SRR IEEDR T |

* SET T,
o BIERS A,
B4
o B AN S EE T Tag player (/g M name £ age o

* 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
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ABIAITT

/| BE=ZNREEFE, EREnpty set"RRIMRFFE.
nebula> FETCH PROP ON * "player666", "player667", "player668";

feococooomas +
| vertices_ |
R +
foomoooooooo +
Empty set

nebula> UPSERT VERTEX ON player
SET age = 30 \
WHEN name == "Joe" \
YIELD name AS Name, age

R R +
| Name | Age |
fhecocooococa focooocsooo +
| __NULL__ | 30 |
R R +

nebula> UPSERT VERTEX ON player
SET age = 31 \

WHEN name == "Joe" \
YIELD name AS Name, age
feccocosoeo focoos +
| Name | Age |
R LR +

| 30

nebula> UPSERT VERTEX ON player
SET age = 31 \
YIELD name AS Name, age

feccocoocos E— +
| Name | Age |
Doosononooa ocooo +
| _NULL__ | 31 |
feccocoocos E— +

nebula> UPSERT VERTEX ON player
SET name = "Amber", age
YIELD name AS Name, age

o - R +
| Name | Age |
T fheccooscooa +
| "Amber" | __NULL__ |
o - R +

"player666" \

AS Age;

"player666" \

AS Age;

"player667" \

AS Age;

"player668" \
= age + 1\
AS Age;

4.11.4 UPSERT VERTEX

EHEERE—ARGIFR, K age IFEERIME, IBASR,  age BRIMEDN NULL , PAAT age = age + 1 IG5 NULL o 4115 age FHERIAME, I age = age + 1 AJLUEH L

17, flan :

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

Execution succeeded

nebula> UPSERT VERTEX ON player_with_default "player101" \

SET age = age + 1\
YIELD name AS Name, age

freccooocooa focooa +
| Name | Age |
R LR +
| _NULL__ | 21 |
freccooocooa focooa +

{EIFERIR

AOSRSAPAE,  HLE wHEN TRIRVSRAE, SRR IBSURIE TR,

AS Age;

nebula> FETCH PROP ON player "player1l01";

nebula> UPSERT VERTEX ON player
SET age = age + 2 \

"player101" \

WHEN name == "Tony Parker" \

YIELD name AS Name, age

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 1, 2021
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4.12 hiEA)

4.12 i1iEA)

4.12.1 INSERT EDGE
INSERT EDGE 14 H] LAfENebula Graph SKBIHHEE E 22 Rl A —Seeli 2450, iDRAIIAI, WA (src_vid) FIHIA (dst vid) .

INSERT EDGE BT A R W S UdA, AIREHAEdge type. #r. i, rank#MHFIN, 0 850,

Bk

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
- IF NOT EXISTS (ARl <iTHYZERY, iEanmi. HAYmMrank>2GHAE, FREMEMERZTES. - IF NT EXISTS 2RI — IR 2 B F1E,
IR o 1 RE 22 BH A

* <edge_type>  JUXBAVEdge type, HAEEEE—TEdge type. Edge typeiRaitlE, PEESWCREATE EDGE,

* <prop_name_list> : FREIRBENEIELIIFIE,

* srevid ©EAAMID, FRIIMTE L,

e dstvid : HIYRID, FRAmMLs,

* rank : ANENL, rankfH, ERIMEN 0. rank{ERIDHRIX FEdge type. A, HRSEAERITA,

openCypher % rank Vi<,

* <prop_value_List> : H4E prop_name_List GBI, AREMEREdge type MVBIEIAIARILAL, 25REIHR, MRS EHEEREEE, MEdge
typeH A BHYJE IR E A NoT NULL , tHENREIESIR, HEETESWCREATE EDGE,

=

# AT S ERBIEMIL,
nebula> CREATE EDGE el();
nebula> INSERT EDGE el () VALUES "10"->"11":();

# FArank A1H9A,
nebula> INSERT EDGE el () VALUES "10"->"11"@1l:();
nebula> CREATE EDGE e2 (name string, age int);
nebula> INSERT EDGE e2 (name, age) VALUES "11"->"13":("nl", 1);
# —HAA25B.
nebula> INSERT EDGE e2 (name, age) VALUES \
125137 ("nl", 1), "13"->"14":("n2", 2);

# BIEBKN, ERN"al3" R2intEE,
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);

# fEFIF NOT EXISTSIEEA, RANBEFE, FRH#ITER.

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 2.6.0 [RiF#{E 24 (Dangling edge) . KHATDUERR R & SIFEERT, JE530 ; HNEERTLUE <edgetype>. _src B
<edgetype>._dst KINE] (HARBEAM) MRVID (REBGIHEMEH)

° HEDERECRIERIERE 71, ANREMOIEEIR, SURREBIE A, HRBRIZEIRIT 2R E X,
* HEG A S50 edge conflict 512, AIFEEEI,
° MBYINSERTRRE KZ)Z mAVINSERTH#E —:, JRAZINSERTA A M storagedfy N INSERT,  INSERT: AF i storagediy—MINSERT,

BJGEH: July 2, 2021
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4.12.2 DELETE EDGE

4.12.2 DELETE EDGE
DELETE EDGE IBAJATLAMIBRIA, —RATAMBR—Sceki 245, M RIS S EER—EMH, HEEESEER,

AR EMIR— D RIVAT A L, EMPRE R, #IEIESUDELETE 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;

fRJGHEH: October 22, 2021
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4.12.3 UPDATE EDGE

4.12.3 UPDATE EDGE
UPDATE EDGE IBAJRTLUEYGA FEdge typelEM,

Nebula Graph3#CAS (compare and set) f#{F,

UPDATE EDGE ON <edge_type>
<src_vid> -> <dst_vid> [@<rank>]
SET <update_prop>

[WHEN <condition>]

[YIELD <output>]

£ BB M LR EN]

ON <edge_type> 2 fREEdge type, ZEWIE ML HAEXTEdge type Mo ON serve

<src_vid> = FRE AR SID, "player100"

<dst_vid> = feE I H Y AID, "team204"

<rank> & feE A rank(d, 10

SET <update_prop> =2 FRENME B M E, SET start_year = start_year
+1

WHEN <condition> 5 FeE T IESE, AR <condition> £5 5N false, SET FHIFE WHEN end_year < 2010

B3

YIELD <output> & e E B A AR, VIELD start_year AS

Start_Year

il

// FGOEBAERUNNEME,
nebula> GO FROM "player100" \
OVER serve \
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 +

// ERBMEstart_yeartyfE, FHikElend_yearFIFHstart_years

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 +

IJFHH: October 22, 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 :

#o

i i O

il

VLW

fREEdge type. EEWWEIELHHEIX 1 Edge type

Mo

FEE LR AA HID,
HEE L H Y RID,
{52 L rank(d,
FEE AN E U P MR
bR/ = S0

HEE A A

* FEANAEERTEdge type serve &1 start_year 1 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

-251/656 -

end_year JBPEAE

2021

2021

2021

2021

ZN ]

ON serve

"player100"

"team204"

10

SET start_year = start_year +1
WHEN end_year < 2010

YIELD start_year AS Start_Year

2021 Vesoft Inc.



4.12.4 UPSERT EDGE

/] BREMTF=A"mEEaserve BN, LR Enpty set”&®Rn&GserveXERHIA,
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 +

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 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;

fheccsoscococa focooacsooo +
| start_year | end_year |
R —— Focooososos +
| 2016 | 2020 |
fheccsoscococa focooacsooo +

BJE#H: October 22, 2021
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4.13 JFAEERS|

4.13 [REZF|

4.13.1 TFFINA

Nebula Graph SFsfpeiIERE | © FAEZRS FIeERs |,

%3]
JEAERS [P DARETHEE R A I RE, A4 RS
* @fETagZi5 [HEdge type&il,
o IRFANERZRT| (REBUILD INDEX ) o
o SR — M TagelEdge typefIZ MaEMENRS (RAKED , HE T HEETagsEdge 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 HAERIEHRERE (NEE256 5T FRFEHRVERS ],

o IFHZHERE, BIA0MD. OR. NOT,

O\ Note
AR ZLA TR A BRI PERLD, I A A 2RE
SXFE5 |1k
TER ARG [PUT MR A, IEMROCSHE 2SURE |, HIEIES WS UK 5 [HEElistener,
#hEseAG, Elasticsearch (R R HENOIERSERT |, ASFFEEER SR, AIRFBEMIR 2 CKE], 1ETEElasticsearch 88 L FaIMER,

SRS [TES W] 255 [ A,
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4.13.1 Ryl

NULL{E3}EA

ASFEAHENNULLIYE MERER S,

SEEEE

JRAERRG IR T P LS RANGERZ A, BRI LA TTERIE I, SRS, AR A2 B TR A,

G #H: October 12, 2021
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4.13.2 CREATE INDEX

4.13.2 CREATE INDEX
AR
RS 20, IEAE X TagEEdge typeC& 01, AlfAI#TagMEdge type, 12 WCREATE TAGHICREATE EDGE,

AMATAE RG], BB WS 2R,

fEARE W%

SR | WIS AHE FHER IR & 2%, 5R5IRCHE LooKUP AT MATCH TR D

CREATE INDEX IEFJH T X Tag. EdgeTypesi EJ@MEGIEIFARS |, BHEAHIFATagzRs|”. “Edge typesRs|"fl“EMHEZRS",
* TagZ5 [FIEdge type5 | M A THITag. Edge type B &40 %1E ), BN Lok ZHATag player FIFTH Fo
o JERVERS | M ATAE TR, BAISE TR age $55) age = 19 MIFTHI A

WRCLNTag THIYEME A BSDEEIEZRT| i 1A, R ZAITERLERNT (Edge typeZR5|AH)
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

TEHHTIIMCA,  Lookup i) H i TagelEdge typeR 5| AAT B IERE I H TEIEEK,

FEAPE USRS T & R RARRERISARIZER, (A ERE AR R 2R 5 [ A X Bl

&‘4 Caution

REFEBEEHEPERRG], BRIFRE AR ISR, K52 FBEIERE TRI0%EEEZ,
KEFFARTEWMNE, ST REEEE R NG, S G RO

KRG 2 RKStorage iR 55 MHHTERE, LU GAEZMT7, BUCKR SRR ENMEGRG (MR K TSR, #5KERKN255, #diln
AT

ARG |, SEEEIRA T8

1. Fk'F AFIEE Nebula Graph,

2. glEERE],

3. HE#ERE,

4. fEFILOOKUPEMATCHIFH & WA, FHRE(WER)FEEEMAM N1, Nebula Graph & HEHHL,
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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

FOVERMNZRS [ HERRTRNAER BIEFTIER 5227 %068 A (5140 LookuP 5X# REBUILD INDEX )i JI (% can't find xxx in the space ) o KDyl
HBERH I, Nebula GraphZZfe T —MOBE RS AESERR RS 11V OIE, FTLUERAIT 5ike— .

* {E SHOW TAG/EDGE INDEXES TEAHYEE R EIRBIFINER S|, 2HH,

© FRMALBUEL, BlA120%0, AURFEEESCOBRFRE, ERITARLE S IHEK SR heartbeat_interval secs .

QIEERE|, EE MR EXOIRE LK )G, % REBUILD INDEX o 75 W JETETE MATCH AT LOOKUP 35 Hi [B] 530 S i

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

SR Bl

TAG \| EDGE fRE B R | A,

IF NOT EXISTS KR RE | R ETFE, RAEARTFEN, FR0EZREL,

<index_name> R4, RyIBE—DEIZEEPRLTIEME—1, HEFER 7 i_taghame_propName o 285 | FR R/ NG IS FHE,
BFE T RIRAR, RoKRE/N, BARMEH CHEFRIRE T,

<tag_name> \ | FEE R 5| X B Taga Edge 4 5.

<edge_name>

<prop_name_List> FBRK TR B OGN, 2 prop_name(length) 5/ E 25K % ; HTageiEdge typess & QIR 5|1, 2%
<prop_name_Llist> o

COMMENT LR, RARN256F T, BRINEHRIR,

fli#Tag/Edge typeZ5|

nebula> CREATE TAG INDEX player_index on player();

nebula> CREATE EDGE INDEX follow_index on follow();

HTagsXEdge typeflli#Z5 (G, FFAILUER Lok IBAIELR #81%Taghy FTE MIYVID, 53 Fraizseiineh 1Y MRERAEVID. BAIAVID. MM&rank o ¥
1EHESULOOKUP,

e EERS]

nebula> CREATE TAG INDEX player_index_0 on player(name(10));

LARBIENFTE T E Tag player B QI EME name IVER5 ], 5K HN10, BUHERJENE nane FYRTL O NMFREROIEZRS,

# TREFEREIRERSKE,
nebula> CREATE TAG var_string(pl string);
nebula> CREATE TAG INDEX var ON var_string(p1(10));

# ERFHBARREERS KE,

nebula> CREATE TAG fix_string(pl FIXED_STRING(10));
nebula> CREATE TAG INDEX fix ON fix_string(pl);
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4.13.2 CREATE INDEX

nebula> CREATE EDGE INDEX follow_index_0 on follow(degree);

BiEE ARSI
£ aEMES| HTEK 1 Tag(E#&Edge type) HFNZMEME (WAHE) .

nebula> CREATE TAG INDEX player_index_1 on player(name(10), age);

R H#5TagkEdge typefli & 553,

O\ Note

MR BIRIERGIN, 05 L VEEEN ", AN & R VSRS Y5 A MIT AR PERL.

%5 HH: November 1, 2021
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4.13.3 SHOW INDEXES

4.13.3 SHOW INDEXES

SHOW INDEXES FEFAJ AT AFI Y AT 24 NG TagfIEdge type (citdEtE) 51,

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%,  SHOW TAG/EDGE INDEXES HAJ{NK[H Names o

IJEHH: October 27, 2021
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4.13.4 SHOW CREATE INDEX

4.13.4 SHOW CREATE INDEX

SHOW CREATE INDEX Rl TagE- & Edge type{#FNGQLIES), H@ &R IWIEMEE, Bl LBEM:,

EE

SHOW CREATE {TAG | EDGE} INDEX <index_name>;

Tl
FHPRTLLSEEIT SHoW TAG INDEXES ZE B HWRLETagRi5 |, FAJ5FH SHOW CREATE TAG INDEX EEBETEE RS VAR,

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 +

Edge typeZR5 [FILUAZMY /T EE R

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,  SHOW TAG/EDGE INDEXES IH {3 Names o

5% #H: November 1, 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.

TBEAIEERS |G, EREEEIN Ry SR ERERS ], AR IIEEES LCREATE 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, P ATLUE 4SS SHow {TAG | EDGE} INDEX STATUS fo#SERs /2 s, HIESWSHOW INDEX STATUS,

il

nebula> CREATE TAG person(name string, age int, gender string, email string);

nebula> CREATE TAG INDEX single_person_index ON person(name(10));

# ERER5|, BEESID.
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 +

# HEJLUERASHOW JOB <job_id>EEERFREINESRE.
nebula> SHOW JOB 31;
+

e o b
| Job Id(TaskId) | Command(Dest) Status
freocooooooooocooo doocooocosooooooooscooo
| 31 |
|0 | "storagedl"
|1 | "storaged2"
| 2 | "storaged0"
+

Nebula Graph @i —/MESSETEERSG], EHATDURIEREIFATSSID, @i sHow JoB <job_id> IFAIEBELFIRG, FEHIESWSHOW JOB,

FRERRARE

fENebula Graph 2.07, FEEEAMARIRHEIT OFFLINE ,

"FINISHED" | 2021-07-07T09:04:24.000 | 2021-07-07T09:04:28.000
"FINISHED" | 2021-07-07T09:04:24.000 | 2021-07-07T09:04:28.000

&
|
+

"REBUILD_TAG_INDEX" | "FINISHED" | 2021-07-07T09:04:24.000 | 2021-07-07T09:04:24.000
|
|
| "FINISHED" | 2021-07-07T09:04:24.000 | 2021-07-07T09:04:28.000
+

IfFHHT: October 27, 2021
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4.13.7 SHOW INDEX STATUS

4.13.7 SHOW INDEX STATUS

SHOW INDEX STATUS 1B R] A ZRS | FRAIN R HIRAS,
R IRAS T

QUEVE : [BAZIH

RUNNING : H47HR

* FINISHED : E5EA%
* FAILED : 2k
* STOPPED : {211

o INVALID : ZR%

O\ Note

WA #2515 S WLCREATE 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 +

FJEH#H: October 27, 2021
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4.13.8 DROP INDEX

4.13.8 DROP INDEX

DROP TNDEX JE 1] F LAHIER 24 Hif | 22 Al E A7 ERYERF |

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,

BE
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 ERFAFRKERIE256 5T, FLEE SR,
* H1RTag/Edge type LTFERXEHRE|, LEMREEXTag/Edge type,
* —/"Tag/Edge type HAEHE— M5,
* EMERIZEILATN String o
* BXKG|ARLFE M Tag/Edge typelJHE,
* PR ESCERINRRISE R, MmN [E,
o BRI SHHERIEMEE D nLL E T,
* R%FHEWElasticsearch#5 [,
o ISR HETT
* WHERE T-FJ HAEM BN FRM T 2R,

* BXRF IR GIEZER MR,

* ifRIFI S 5) T Elasticsearch##£fINebula Graph, &MIAIHESEElasticsearchE/EE AR
* MERECONEIEERARECE 8\, SNSSHElasticsearch EEHEIARRES,

* M\E.ANebula Graph, Z|5 Alistener, FHZE|EGA Elasticsearch FHOIEZR5 [A]

Ryl (B2, ZERNFARN, thRmERE)

* FK8sT R B INebula Graph #2251,

%
E

4.14 £

HE—BUNRl, ARV SRS IR RAREIRS ], I

R #H: October 26, 2021
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4.14.2 BPELXZRS|

4.14.2 fE 2GR

Nebula Graphfy4:3¢ 55 /g $TElasticsearch S8, 3RS P Al LU Elasticsearch & X & IE S RIGSRAAEIINE 23RS [HANE IR

EE, YlistenerfHiHIElasticsearchSE /B /A, WEBHIHRERAENEHRIADNE K7 AT ERsE KA RiVE A 2505,

AEED

SRS (1, EIACLE TR SCERG IR RRA,

EREElasticsearch&E g

8B Elasticsearch##£1%E% llKubernetesZ2:Elasticsearch 8 A/ Z2%5Elasticsearch,

Y Elasticsearch®£E{ B3NN, EAINebula Graph 2 CRE [N, %25 [FRkIVIIRIE 2 M E lasticsearch B /7 50k,

LUR mrsHa ) -

{
"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"}

F PRI E Elasticsearch il R L &5 TR, WIRFREEFIElasticsearch, 12 MlE]lasticsearch /7304,

- 266/656 -
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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

g Elasticsearch #8825, wILUER sten IV i) 5t Elasticsearch & i, i{# FElasticsearchfit i s - FR VTP HIMEA S O REE H &R, [A
IPESRZANE 0, WEEZA elastic_ip:port ZIAHISGES () 2.

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

ElasticsearchBIA A P S, AIREE T AP, EE ston IViEA T,

BIXFERER
SHOW TEXT SEARCH CLIENTS FEAJ AT LAFI Y STARIERE Pt
BE
SHOW TEXT SEARCH CLIENTS;
Tl

nebula> SHOW TEXT SEARCH CLIENTS;
feococomomomas O +

| Host | Port |
Hooo0000000000 Doooaoo +
| "127.0.0.1" | 9200 |
| "127.0.0.1" | 9200 |
| "127.0.0.1" | 9200 |
Dooo0000000000 Doooaoo +

B AERER G
SIGN OUT TEXT SERVICE H ) AT LUBRHIFTA SCAHERE F Ui,
EE
SIGN OUT TEXT SERVICE;
i

nebula> SIGN OUT TEXT SERVICE;

5% H: October 27, 2021
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4.14.3 % Raft listener

4.14.3 BRERaft listener

G [WEHE R 7 5 A Elasticsearch 82819, ifEEilid StoragelR%51 Raft listener (fiifflistener) XMIREIBRVHERE, MStoragelRg5is
B, SAERFEN S AElasticsearch 85,

HIREMF
o BT IREERT (B FR,
* B&¥#E Nebula Graph##f,
* SERGTVE Elasticsearch 41,

* MR —ANELABTINIIRSS SR, KEERaft listener,

ARED
* HffiENebula %41k (Metad. Storaged. Graphd. listener) HHHFINARA,

o HEEN— M EZER “—XERIFTE R listener Hlés". ZIAMCEFIER listener FIEIZZRIFFAIAT listener KM, Ft, FHE—PaRiGaE
SEREHIA N AFRHY listener,

ERE TR
#£—4% | KESTORAGE RS

listeneri#f2 5.storaged HEAREE AR IRIY —HERSCAE, (H2 THECESHNE, HRREMROHAR, nRUEE R BlistenerfiIiRkSs da Lz
Nebula Graph, {HZ{X{fifStoragefii%s. #IFESWMLIARPMEDEB %401 %4Nebula Graph,

BI% | HEBLISTENERBECESF

FA P A E R R B listen er IUHL#R IR N VAL B SR, SUFAFRAATUA nebula-storaged-Listener.conf , FERFIEZERAIE T etc HRM, FFTIUS
EHRBUIER, TRERSUTIEESE production o
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https://github.com/vesoft-inc/nebula/blob/master/conf/nebula-storaged-listener.conf.production

4.14.3 % Raft listener

K BLiE 5 Storag el 55 HIBLIE SRR, ARSI HERB T

i A BEHA
daemonize true BT,
pid_file pids_Listener/nebula-storaged.pid IO SHRRIDAY
meta_server_addrs - wiiMetallR S HIIPHILEAGG ., 2 1MMetalR5HHESCES () DR,
local_ip - listenerfiRS5 AR TP ik,
port - listenerfilR55 RP CSF 4 HEFR R TR 1o
heartbeat_interval_secs 10 MetaflR&5HOBERIRRE, AL # (s) o
Listener_path data/Listener listenerfyWALH 5%, SRV EH—1H%,
data_path data HTIRAMEE, ATLZISHSE, e — PMBIAME 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 YRR EEFE R/, Bfi7 1 JKFT5 (MB) o
engine_type rocksdb 17518263 B4l rocksdb . memory &5,
part_type simple ERMFEZEAY ) AN simple . consensus
O\ Note

TEBCE SCAF P IE B (listenerdlds) IPHIMEE#H 127.0.0.1,

$B=% : BEILISTENER
PUTAN T a5 B3NS 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%
317184 Nebula Graph, SREHHAT USE <space> #EA TR QI 2GR MVEIZEEL, REHATAN M a5 listener :

ADD LISTENER ELASTICSEARCH <listener_ip:port> [,<listener_ip:port>, ...]

A Warning

listener 2420 ff F E. 52 Y IP bk,
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 % 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 +

HiERlistener

FAAT REMOVE LISTENER ELASTICSEARCH 1B R LUMIBRIEIZE Rl A listeners

il

nebula> REMOVE LISTENER ELASTICSEARCH;

MR listener J&, F-FREEHTAM listener, KIMMERRSBFESEREFY, SCORRL I AR, NIRMEFTRE, HAeE ko= 22w,

%

825035 ] listener J5, 2X3R5|RX1E Elasticsearch £ EENAIE, A RILUMARTEAYER, HHIES 2GR,

5 #H: October 27, 2021
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4.14.4 23R

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 WARE 2GR 5 ATl Elistener,

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 : PIEIL, RVFVEECIYRAIRIEIE B, BRIMESH AT, BEEHMANEEMFEZEE, 12U Elasticsearch’® /5 30,
* operator : AIIEIA, MRBESIARIIAM/RIZHE, WIIE(EHY R (BRIN)F] and o

* row_Limit @ ANEN, FEEESREIFATEL BOMER 100,

* timeout @ FIMEIR, FEEEMNIE, A7 2R (ms) o BRMEN 200,
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4.14.4 23R

il
// BBz E),
nebula> CREATE SPACE 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;

//7#MLlistener®Nebula Graph&s¥,
nebula> ADD LISTENER ELASTICSEARCH 192.168.8.5:9789;

//8lETag,
nebula> CREATE TAG player(name string, age int);

//BIBRERS .
nebula> CREATE TAG INDEX name ON player(name(20));

/| ERRERE,
nebula> REBUILD TAG INDEX;

//QIBEXFES|, R5|EMBELnebulaFk,
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;

IRJEEH: October 27, 2021
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4.15 FEFERE

4.15 FEFRZE

4.15.1 GET SUBGRAPH

GET SUBGRAPH IBHJALERIEEEdge typel Yt m T ABEAM AL EE, RETFEEE,

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 : ERJETE, AIIAS RN e .

* step_count © FEEMEAARTFAANIBEEL, R[EIMOF step_count BRIFIEl, MAUZIEFEEL, BRIME AL,

* vid : HEEERAID,

* edge type : {EEEdge type. FILUF IN. ouT A BOTH SREEE LA HIZEdge typeI /5T, ERIAH BOTH o

* 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

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
Edge type: follow Duncan”

—

Edge type: follow
Property:
* degree: 95

Property: . age: 42
* degree: 75

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 subgraph(partition_num=15, replica_factor=1, vid_type=fixed_string(30));
nebula> USE subgraph;

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);

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);

* ML playerlol 45, 0~18k FrEEdge typefy+&,

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 playeriol FF4A. O~1Bk.  follow 28BUHY ALY T,

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 T player1ol JTHA. O~1Bk.  serve ZURIHAY TR, RN ETRAE M,

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 e, B FIMATCHE{GOEA], 4l

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 +

IR EH: October 28, 2021
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4.15.2 FIND PATH

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

e <vertex_id_list> @ RIDFIK, 2PRHATCES () D, K $- Fl Svar o

<edge_type_list> : Edge type¥|#, Z 1 Edge typefl¥GES () 7. * ZRFTEEdge 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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4.15.2 FIND PATH

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
EEXMWHEREF4A, UEREERHSRFHIRMGTIE?

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 1, 2021
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4.16 EiFELL

4.16 TR

4.16.1 EXPLAINFIPROFILE
EXPLAIN 1BAJ T Hn GQLIBAJVII TIHX, (HARSIITnGQLIEH],

PROFILE IEAIHITNGQLIFA), AEHHPUTIHIRPITIESL, A ] DA T IR TR O L & kR,

HITIHR
PTiHRIENebula GraphZ15 [ZEHH THRIBRE,

PUTH IR IS GQLIBAJALIEA action .  action SEF/NYMATHIT, HUAYY action CHEIREHE T mIVATE NS, IRECARYENE, MBS IE A
S, HA action BRI IELLE— 1 operator o

A4 SHow TAGS TEFJ53 M action, operator 24 Start Al ShowTags o B & Z%1Y 60 1BA) AT RES ML IERR 1 0N LAY 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 EXPLAINAIPROFILE

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 FYID,

name operator FY%4 5,

dependencies YT operator FITHK§HifY operator FYID,

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 FFFURHEEIDOTIE S IHMER., REH PRI LUER GraphvizA: sl R,

O\ Note

Graphviz/Z —#IFHEA LR T, AIMLHIDOTIE S MARRE, Graphvizi2ft—Me&k TR, AL EDOTIES XM, IFNENFHASVG
B JSONEHAtE L, #1%1E5 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 EXPLAINAIPROFILE

R EAVREIWDOTIE 5 $5 5 Graphvizld, AT 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 HEH: October 27, 2021
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417 it

4.17.1 BALANCE

BALANCE JEAJR]PIENebula GraphiYStorageiRS5 ST, B2 BALANCE B~ BIFIStorage &S, 12 WStorage I,

BALANCE FEHZE VAN T,
FRE
BALANCE DATA
BALANCE DATA <balance_id>
BALANCE DATA STOP
BALANCE DATA REMOVE <host_List>

BALANCE LEADER

LW

4.17 84

BEIE5591 7 fiNebula Graph8id (8iGroupH) MG DA . ZMmBEEEHESID (balance_id)

7R BALANCE DATA {E 55 AR 7S
{52 11 BALANCE DATA {55,
fENebula GraphfE#EHHHiIF e ErIStorage £ 41,

f£Nebula Graph®:#+ (s{GroupH) Hffis flileader,

IJFEHT: October 22, 2021
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4.17.2 RIVERR

4.17.2 fRlVER

TEStoragefiss L KELSITHHESFROEL, B4 COMPACT . FLUSH 1 STATS o AR ZE I EHREIRR, XAV ATREFEINR K. MRk S FERT AR BIAAT,

#H, FIEARE Mk,

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 FLEEIHIEZ U Storage/lS5TiLiE,

w6

nebula> SUBMIT JOB COMPACT;

SUBMIT JOB FLUSH
SUBMIT JOB FLUSH IBEALIFAITFHIWRocksDB memfile 5 AREEL,
Tl

nebula> SUBMIT JOB FLUSH;

SUBMIT JOB STATS

SUBNIT JOB STATS iBHA)Esh— ML, /o M FiE 2R o, MR SeRUs, R AT sow STaTS IBAFI G4 R, TEEIESISHOW

STATS,

Q  Note

WRF(ETENebula GraphHEIE AL L, N T IREURHTIIGEIHHE R,

il

nebula> SUBMIT JOB STATS;

SHOW JOB

JE EHTIAT SUBMIT JOB STATS o

Metalli55HF SUBNIT JoB 1 sRIEHT N2 MESS, REnficéa i Enebula-storaged, SHOW JOB <job_id> 1A E 24 il 42 Rl PO B E VRV AT £ (L5512 B

job_id TEFALT SUBMIT JoB IBAJHYZ2IK[A],
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4.17.2 Rl

il

nebula> SHOW JOB 34;

| Job T0(Taskia) | Comand(oest) | Stotus | Start Time Vst ime T |

Ve T Vs | FINISHED | 2021-11-01103:32:27.000000 | 2021-11-01703:32:27.000000 |

|0 "192.168.8.111" | "FINISHED" | 2021-11-01T03:32:27.000000 | 2021-11-01T03:32:41.000000 |
2R BLH
Job Id(TasklId) 54T TRIRALID, HABFT ERIE kAR R IESSID,
Command(Dest) BT R ATIE L @S 5 FR, HAfT ERE5 X M nebula-storagedi 2,
Status TRVEALBAESS IR, PRI S AR,
Start Time TR BT 55 T AT RN 1D
Stop Time BRIEAEAE S EETRPUTHIN (), S5TRASAIRZS CLHH FINISHED . FAILED HR STOPPED .

RIS
VeI BEIRAT

W& BEW
QUEUE PENVERAESSTESFRERNTI b, LR B Start Time 22,
RUNNING PENLBUESSTEATH,  Start Time % B BX AL AR ],
FINISHED VRNV ERAT S5 B 58, Stop Time JIZ B AL AR 7L,
FAILED PEALBRAES5 KRB, Stop Time JAIZH B IVIRAAIN
STOPPED PENLERAES5 151k, Stop Time % BRI LA 1H]
REMOVED PEALBRAESSHMER

WS AL T

Queue -- running -- finished -- removed
\ \ /
\ \ -- failed -- /
\ \ /
| — stopped -/
SHOW JOBS

SHoW JOBS B A8 Hi 2 i | 22 ) P A A IR 1
TEVAIBRGL A D — &, AISRFREESCI AN ), 1§ EUM etallRS5HIZEL job_expired_secs o HEIHIHZ WM etalliiF5HLHE.,
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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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 #R{EFEAIFEHT TP R, 15k EStorageiiksstlas LAVHTTP U2 B TIF, AP rILUATAT T aniind @

curl "http://{storaged-ip}:19779/admin?space={space_name}&op=compact"

4.17.2 fRlVER

IR EHT: November 1, 2021
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4.17.3 RILEH

KILL QUERY A4y AT LAZKIE IETERUATINE ), & PT84,

EE
KILL QUERY (session=<session_id>, plan=<plan_id>);

* session_id : RIEID,
* plan_id : fAFTHRIID,

RIEIDABAATHRIID A DAME—Hf7E — A, —# I LUE SHOW QUERIE STHAZRAL.

el
=N RIGEFPITIRLI S — AN RIEHITEN
nebula> KILL QUERY(SESSTON=1625553545984255,PLAN=163);
FHANRIEPERRLZ L, FHRERTTIER

[ERROR (-1005)]: Execution had been killed

4.17.3 #11#H

IR HEHT: August 18, 2021
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5. TRIE

5. WIHE

5.1 HE&EmIE. LREHMNEITNebula GraphaJifig

R4, ZEENebula GraphfVESRATEE, DUAHATGSREES TR RIS,

5.1.1 FEiRtER
ANSSE A AN T IR EA S, m DUE s Ak o R 1A
* Yii¥Nebula GraphiFRESIERE(T 24 ?
* MRIEAHZE{TNebula GraphESR 214 ?
o ArFrppEHafTNebula Graph Y EsR 224 ?

* TR Z D NFEAIEEZERIZ5Nebula Graph#EhE ?

5.1.2 4Ri¥Nebula GraphjRF3EK

EFER
311 ZOR
CPU%Y x86_64
WiE 4GB
i) 10 GB, SSD
BIERRER

LAMGHAHELinux R4t 4%ENebula Graph, ZBUEHARRRAN 2.6.32 KL AP Linux R5%,

- 289/656 -

2021 Vesoft Inc.



RHFER

ROFRRATR LA T RAIUR, AIERENAFEEOR, B WATE TR, TSP E T TR 2D B TR R,

B A

glibc 2170k
make EEFERRA
m4 ERRERA
git (EERRERA
wget FEERERA
unzip ERFERRA
Xz ERRERA
readline-devel EERREA
ncurses-devel FEERERA
zlib-devel ERRRE R
gee 7.5.00% 50
gcc-c++ EERERA
cmake 3.9.0% k
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

{{#£CentOS 8+. RedHat 8+, Fedora® &%,

{{{E£CentOS 8+. RedHat 8+. Fedorat7R%,

HAhZE =TTIRE 2R (cmake) FrEX AN FEFHFZEEE] build B,
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5.1.2 %ii¥Nebula GraphifhdEisk

RRYRIFPRRIRT
A/NITHES T EMIZEENebula Grap 4w B LR,
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5.1.2 %ii¥Nebula GraphifhdEisk

1. BEARIEL
* CentOS. RedHat. Fedora/flFiEHATAI Fans

$ 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+. FedorafmBZZLibstdc++-staticHLlibasan,
$ yum install -y Llibstdc++-static Libasan

* DebianflUbuntufFIEHATAI T4y :

$ 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 EIGCCHICMake AR A IEM, WANEEIES WRIFLOK,

$ g++ --version
$ cmake --version

WISRRARIERS, F PTG AV NS, QIRASER, TEARIEAT TRt
a. wifE G nebula | FAHT,

§$ git clone -b v2.6.0 https://github.com/vesoft-inc/nebula.git

WITERENRANebula Graph, {#HH --branch B¢ -b IR EMHMnebula-common 773, #lal, #5E2.6.0, a4l :

$ git clone --branch v2.6.0 https://github.com/vesoft-inc/nebula.git

b. i A H3% nebula o

$ cd nebula

c. PUTAH T 2R GCCHICMake,

/] R#CMakeo
§ ./third-party/install-cmake.sh cmake-install

// BHECMakeo
$ source cmake-install/bin/enable-cmake.sh

//opt BERARMERIR,
$ sudo mkdir /opt/vesoft && sudo chmod -R a+w /opt/vesoft

/] BEGCCC, REFopt ERFERENR, AR HAINEIAHMER,
$ ./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 MiAIFEETTNebula GraphZE K

BEFER
xem ok
CPUZH x86_64
CPUREL 4
W7 8 GB
dE s 100 GB, SSD
BERFER

GRS ELinuxcREtHh %2 Nebula Graph, ATEMIAIMETHEEHPZARAD 3.9 KDL ERARILinuxREt,

BRSSEEMIEEIN
iy ) B R
metad (meta#IEARSSHFE) 1
storaged (F#fififiR%s ) =1
graphd (ZFif5 RS HE) =1

planeApLIEIRE, HP A DEN LS E#RE 1 Pmetad. 1/ storaged 11 graphd iz,

TR WA, GIAT=EHLaRIEREE, P RILELIRATT /5 Z4# Nebula Graph.

Pl metad iR R storaged JFfAE it graphdi# 8
A 1 1 1
B - 1 1
C - 1 1

5.1.4 &£ IR 5551TNebula GraphZE K

FEMFER

eS| 2Ok

CPU%44 x86_64

CPURSL 48

HtF 96 GB

i) 2 %900 GB, NVMe SSD
BIERRER

LAMGHAHELInux R4t 225 Nebula Graph, FITEA IR PIRR AN 3.9 R ERAPILinux R455,

H PRI LUE R — NS ROk SN ebula GraphfFaE, FEIHIES WNELHE,
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5.1.5 Nebula Graph¥% %R

ARSSE5RIEEIY

REEEH R B R R,
i) B
metad (meta$IEARSSHFE) 3
storaged (TFiEARSSHEER) =3
graphd (&5 4R 55 ) =3

BHAE3 Mmetadi#iE, & metad 22 HIOEIFAEF metaBHBN—MEIZR,
storaged HHFEIEE AR SRR 2 RIRIA T R,

R LHE— B LS 2 DRI, BINIEIARRAISERE, P DR T /7585 E Nebula Graph,

BLas P metad R storaged R %L it graphdi# %0t
A 1 1 1
B 1 1 1
C 1 1 1
D - 1 1
E - 1 1

5.1.5 Nebula Graphi& JRE R

FP A i — 3 EANebula GraphEEFT BRI, TR ZERFI ) XA R,

% Li¥ive HHEAKN LA

¥

T Bytes SAANEH * BENTHFRAN ¥ 6 * T ATFEF MBS, FTARE afnms * BEESNTEZHAN

5 120% * 6 220, VEEIES WYLL G OR.

=

131

" Bytes [ SfAREE * 15 + RocksDBSEfIEE * SRinsEL * 15 EBloomFilterds B 5 Y ATEZE R,

17 (write_buffer_size * write_buffer_size 1 max_write_buffer_number £ RocksDBA{EAH % 5
max_write_buffer_number + iREEfFA/N)] * B, VEEIES W MemTable, HEE1FA/NES WMemory usage in
120% RocksDB,

b EBRME * disk_partition_num_multiplier EHUEN2~1009—MEER, F Tl

X disk_partition_num_multiplier FMEfE, HDD{E 2,

24

"

IR 1 O ARG ZE AN AR EER 1 20% ?
B ROMY20% T,

* (Al 2 : AHAEREXR ocks DB Sl R ?
B AE etc HRMNAEBRCE S nebula-storaged.conf ,  --data_path I HRAT N —1RocksDB M, HREHENZERocksDB S &,
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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

FH P AT DUFEBL i SR nebula-storaged. conf SN --enable_partitioned_index_filter=true K% {Kbloomid a5 &7 FH I ATE R/, (ESRERLEREN]L T
(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 A SSD &4,
XFCPUZE

® Enterpriseonly

Nebula Graph 2.6.0 X2 1E ARM 288 (245 Apple Mac M1 st & ENERME) 5817, T IAE WIREE L% £,

/5% #H: November 2, 2021
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https://nebula-graph.com.cn/pricing/

5.2 P54

5.2 iR 5 ZiE

5.2.1 fEAIRIBZR & Nebula Graph

ARG Z#Nebula GraphyoiF B7E w7 ERRE, HMARHR .

ARSI

o R IR IF NG, S OVIRRE(E SRS =3RRI T,

O\ Note

BARS ;B 2dm ¥ Nebula Graph,

* FiZNebula Graph Py FALRT LA A EEER,
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5.2.1 fiH5S 4% Nebula Graph

RRIR

O\ Note

M2.6.0iATFF4H, Nebula-Graph, Nebula-Storage. Nebula-CommonfyXid & FE A H A NebulafRiS &, K IgFED S 2 AiRA NS A
EN S

1. %f%Nebula Graph s A3 EIEL,
o [HEFFINIRFE L2 .6.0hA N Nebula Graph, HUATATT @4

§$ git clone --branch v2.6.0 https://github.com/vesoft-inc/nebula.git
* WIRFELLLEHMIFF AT, 740 T B wbEmaster 7S ARES
$ 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. fffCMakeZ: fimakefile 14,

Q\ Note

BRINLCLEHE R Jusr/local/nebula , AIRFFEMELEETE, TEET H@DNMEINSEL -DMAKE_INSTALL_PREFIX=<installation_path>

H%CMakeZ Ui, 1EZ I CMakeZ L,

§ cmake -DCMAKE_INSTALL_PREFIX=/usr/local/nebula -DENABLE_TESTING=0FF -DCMAKE_BUILD_TYPE=Release ..

5. 4@i¥Nebula Graph,

O\ Note

KB RELF ZORAN L5 =77 R R o

T E SRR, FIDUERIEI -j A T9%. TR N BHC\(\min(\text{ CPU %% \frac{ ##(GB)} {2 })V).
$ make -j{N} # E.g., make -j2
6. Z2%: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.
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5.2.1 {923 Nebula Graph

Efimasterhfidx
master/ KR EFERE, A1R%Z% T master ) XA N AIT & iNebula Graph, AIARIELL N EREHHRA,

1. fEEFE nebula F, $HATATS git pull upstream master BEHTIEAD,
2. {fEH 3% nebula/build H, EEHTHHAT make -j{N} Fl make install

T4
» HfNebula Graphfi5%
* & Nebula Graph

o EHRIFIRE

CMakeZ#
fERA*
$ cmake -D<variable>=<value> ...

TXICMake SEATLIERCE (CMake) B B R R HE AR 1% 1E,,
CMAKE_INSTALL_PREFIX

CMAKE_INSTALL_PREFIX fEiENebula GraphfRF5EEL, HIARFIBLE STV LEERETE, ERINBSIER Jusr/local/nebula o
ENABLE_WERROR

ENABLE_WERROR BRIME N N, FRFFATAEE (warning) ZEMESR (error) o AISRERE, FFRILULES OFF
ENABLE_TESTING

ENABLE_TESTING ZRIAME A on, 2B stilitiisstHNebula GraphfRSsHuit, AR FREARSASEL, AILURE R OFF o

ENABLE_ASAN

ENABLE_ASAN BRIMEH OFF , &R £ HIPIFIRIEGTI T EASan  (AddressSanitizer) . % T.EZNNebula GraphJF&ZE SR, WREEITE, L%

BN,
CMAKE_BUILD_TYPE

CMAKE_BUILD_TYPE %N ebula Graphbuild /7%, BYEIHARLIT :

* Debug
CMAKE_BUILD_TYPE FUEKIME, buildidfEdHidtdebuglEE, AMERMLIET,

® Release
build IEPEARALED, FidkdebuglER.
* RelWithDebInfo
build s dEFEEE AL, thidRdebuglES.
® MinSizeRel
buildid - GEE AR RN, FidskdebuglE B,

CMAKE_C_COMPILERICMAKE_CXX_COMPILER

WHIET, CMakez HIEHFHHEMNEN EVC/C++4iiFds, (ARG A LR EIERRE, BCEBEMTIHMAgRRS, T T o stat H

FRgi Anh RS 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++> ..
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5.2.1 fiH5S 4% Nebula Graph

ENABLE_CCACHE
ENABLE_CCACHE BRIME N on, #RffifiCcache (compiler cache) T EHw%,

WIEARE A F ccache, {UAXIAIE ENABLE_CCACHE=OFF SEANTHY, INTERMEES |, ccacheRRIEY AR, KILATERLE ISR export
CCACHE_DISABLE=true , BYF{E XL ~/.ccache/ccache.conf RSN disable=true , BZAERIEZ Mccache 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. fo#third-party /275 IEH7E,
3. fdiF make -j1 BEESRIFHRIE,

IR HEHT: November 1, 2021
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https://ccache.dev/manual/3.7.6.html

5.2.2 {#FARPME{DEBa Z2£Nebula Graph

5.2.2 f#[IRPME{DEB %% Nebula Graph

RPMAHIDEB/ZLinuxR4t M WIPRZ2E E N, A RPMBDE B SUHE— AL L# 2% Nebula Graph.

O\ Note

B Nebula Graph& R/ 5% WL {# I RPM/DEB L i B 4 .,

® Enterpriseonly

(R &% E inquiry@vesoft.com,

=St

ZHwget

THERRE
FIEZ0SS T
* T#ireleaselfizs
URLAFRATT :

//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 2.6.0 22256 ©

wget https://oss-cdn.nebula-graph.com.cn/package/2.6.0/nebula-graph-2.6.
wget https://oss-cdn.nebula-graph.com.cn/package/2.6.0/nebula-graph-2.6.

FEBE T ubuntu 1804 1 2.6.0 ZCEET,

wget https://oss-cdn.nebula-graph.com.cn/package/2.6.0/nebula-graph-2.6.
wget https://oss-cdn.nebula-graph.com.cn/package/2.6.0/nebula-graph-2.6.

.el7.x86_64.
el7.x86_64.

o o

ubuntul804.
ubuntul804.

o 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/2.6.0/4.deployment-and-installation/deploy-nebula-graph-cluster/

5.2.2 ffifIRPM#{DEB %% Nebula Graph

o TEHBEITLRIRA (nightly)

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

URLAEANT

//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

ZK¥Nebula Graph
* ZHERPME
$ sudo rpm -ivh --prefix=<installation_path> <package_name>

BIATTEBRINIS 73 T %2322 .6 . OMATYRPM &

sudo rpm -ivh nebula-graph-2.6.0.el7.x86_64.rpm

* HDEBW
$ sudo dpkg -i --instdir==<installation_path> <package_name>

BIAITEBRIARS 75 T %342 .6 . OWUAIDEB

sudo dpkg -i nebula-graph-2.6.0.ubuntul804.amd64.deb

O\ Note

QIR E LI, BRIANTIEIRIED Jusr/local/nebula/

[E4EE(F

* F5//Nebula Graph
* #$%Nebula Graph

IR HEHT: August 26, 2021
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https://docs.nebula-graph.com.cn/2.6.0/2.quick-start/5.start-stop-service/
https://docs.nebula-graph.com.cn/2.6.0/2.quick-start/3.connect-to-nebula-graph/

5.2.3 ffifitargz3f%Z%Nebula Graph

5.2.3 {#fitar.gzX % #Nebula Graph

FFRIDLU N T e itar. gz 30 uE ZE N ebula Graph.

O\ Note

Nebula GraphM\ 2.6.0ki A 242 fftar.gz e .

1BESRE

1. {40 Tk F#Nebula Graphfitar.gz X {F,
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>.e

=

.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 TFEGERT centos 7.5 Nebula Graph v2.6.0 tar.gzXXff, sfTA T4y -
wget https://oss-cdn.nebula-graph.com.cn/package/2.6.0/nebula-graph-2.6.0.el7.x86_64.tar.gz
2. fi#ktar.gz>XfiFINebula Graph 722 H 5t,
tar -xvzf <tar.gz_file_name> -C <install path>

* tar.gz_file_name FIRtar.gz IR,
® 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
JFiNebula Graph#JBRIARCE, AIFEULHECE, S WNCEEH,

Ztt, Nebula GraphZ2&5etE,

T=%

M scripts B nebula.service X B3 /Nebula Graph, #{EZ &M Nebula Graphfii5s,

IRJGHEHT: November 1, 2021
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5.2.4 ffifflDocker Composeiif#Nebula Graph

5.2.4 A Docker Compose&RZENebula Graph

ffiFiDocker Compose ] DUk T eI IRD B fHHudii B Nebula GraphfiRSs, (UEIAENIXNebula GraphIRERH# 1% 5K,

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

* WISRAE A IEroot % Nebula Graph, &A% Dockerfl EHRIR, H4IER, S Manage Docker as a non-root user,
* Ea1FEMN EDockerk5,

* IR ELEN Docker ComposefEFH EEE 7% — A Nebula Graph, JBfaiearEni, FEHERH SR nebula-docker-compose/data o

EREFNiEIENebula Graph

1. @53 Git7eF4& nebula-docker-compose (XY master 732341,

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. T4 F@sE3Nebula Graphlfiiss.

O\ Note

MR KIREFESR, EHEH Nebula Graphf{&HINebula Consolefi{&,

[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. ¥E#ENebula Graph,

5.2.4 ffifflDocker Composeiif#Nebula Graph

a. {fifiNebula Console5{$55I— &4, IHiEHFINebula GraphR55HTENMZ (nebula-docker-compose nebula-net) F,

$ 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. ;@;¥Nebula Consolei##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 .

ZE&ENebula GraphRSSEIAZFEROA

"No valid partition'

+
|
¥
| "No valid partition"
|
| "No valid partition
[
¥

XA, HEEERHCEENRF 4

HUA T docker-compose ps AJLAF I Nebula Graph RS HIIRASHIR I,

$ 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 GraphBAiAfEH 9669 il A&t AEARSS, AIRFREMESSH, THEBE T nebula-docker-compose PIISZL: docker-compose. yaml ,

Nebula Graphfis.

./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,

RIER
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5.2.4 ffifflDocker Composeiif#Nebula Graph

#EENebula GraphlRSHEEENRE
Nebula GraphFTEEHEA H EEFAILIFIETE nebula-docker-compose/data F1 nebula-docker-compose/Logs H 5&H,

H ISR

nebula-docker-compose/
|-- docker-compose.yaml
f—— data
| f—— meta0
| f—— metal
I F—— meta2
| f—— storage0
| f—— storagel
|

—— storage2

[—— storage0
[—— storagel

—— storage2

{21tNebula GraphBRs3
FFRIDBAATAN F w432 1k Nebula Graph %5 :

$ docker-compose down

IMFREAT TR, FRegsnfFEERSs.

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

Removing network nebula-docker-compose_nebula-net

A4y docker-compose down -v S -v FFIBRATE A EcHE, 4050 AV ZnightlyfiAs, If B —LL3eA e, 520X ama,.

{EMESE
Docker Composeifi&INebula Graph, & SFALE A nebula-docker-compose/docker-compose.yaml , {E2IZ AP E H 25 5 ARSS BT #HC B A= 30

HARHIBCE R IIE S WA E P

A
N{AEEDOCKE RIS ERAYERD 2

1£ H 3% nebula-docker-compose PUETLSIH: docker-compose.yaml , xS R ARSS I ports 5 M EIE ML, FlU

graphd:
image: vesoft/nebula-graphd:v2.6.0
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5.2.4 ffifflDocker Composeiif#Nebula Graph

ports:
- 9669:9669
- 19669
- 19670

9669:9669 ZRAIHRIYO 6 6 QB EIAERIVIH I H/Z9669, T /71 19669 ZLRNHEIY1 96 6 9 B ISR 2 FEALIY,
AAFRIEFHNEBULA GRAPHERSZSHIDOCKER$E (S ?

1. #£3ZfF nebula-docker-compose/docker-compose.yaml H, FXEIFFHE ARSI image HAESOHAE AR N Y ERRIAS,
2. TEH 3% nebula-docker-compose INFHATHT4T docker-compose pull , BEHGraphflRss. StoragelRS5HAIM etallRF5HIEHEER,

O\ Note

AT docker-compose pull i<y B8 HrAR S5 Bifnt, {2 (% 1L Nebula Graph,

- AT AT docker-compose up -d FZNebula Graphfiss.

. il Nebula Consolei##Nebula Graph/&, 73 HIHHI T4 SHOW HOSTS GRAPH ,  SHOW HOSTS STORAGE .  SHOW HOSTS META X5 HRSSHRAR,

S W

HITERSDOCKER-COMPOSE PULLIRFEERROR: TOOMANYREQUESTS
ATREBEIAN TSR
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
DLEHRESRRESAEDocker Hub 3 RERI i, k%% 2 WUnderstanding Docker Hub Rate Limiting,
AN{AISEFNEBULA CONSOLE ?
PUATANT F a3 AT EHTNebula Console & i (%,
docker pull vesoft/nebula-console:v2.6.0
A+ AEFNEBULA-DOCKER-COMPOSE €/ (NEBULA GRAPH 2.0.0-RC) J&, Ei&iBidif3699EENEBULA GRAPH ?
£ Nebula Graph 2.0.0-RC WA, BRI 3699 SN 9669 o 1B {5 FH 9669 Uit L 1HE4E, BUECRELE SCHF docker-compose. yaml PAIFATH o
A+ A EFHNEBULA-DOCKER-COMPOSE €55, FTTiEiAiAIE? (2021401504H)

WIRE2021401 A04 Hi5FE#Hdnebula-docker-compose @&, i B2 ATEAEELIE, TBIEUCLT: docker-compose.yanl , IS CHECC A2 A FRYSH
Mo PEEIES BRI,

A+ L EHNEBULA-DOCKER-COMPOSE € j, TiEiAinlgiE? (20214018278)

2021401 A27 HIER T BRI, THHAZRIEIE, 1EITAS docker-compose down -v fIHIBRFT A ASHIZE,

RX A
R PR A E R Nebula Graph 2.0,

] docker compose #% Nebula Graph 2.0 fl Web Studio (184710#)

IR EHT: November 2, 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 fiHIRPM/DEB &## Nebula GraphZA/4HE

5.2.5 FFARPM/DEBEEBZENebula GraphZ 11 5£8%

Nebula Graph Mt E A HIEREEE TE, HP ] LUEHRPME(DE B FFaIEBER. At 7 BB RG],

BEAE
L RAE YT 1Ptk graphd i Fagcs storaged P metadiHFEER
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

HESED B I T BB AR AR,

FRIERERIE

1.ZHENEBULA GRAPH
TR —BIRSS % L% Nebula Graph, ZHEEEIRERIIRGS. wEAESI
* fiFHIRPME{DEB ™% %Nebula Graph
* RS 2% Nebula Graph
2 {EEEX
1B MRS %5 N ebula GraphBEtE Sz,

Nebula GraphWATERLE XN T 225 B R etc XM, ©LE nebula-graphd.conf .  nebula-metad. conf Fl nebula-storaged.conf , F /' A] L FIELFRTRARSS
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 flifIRPM/DEB & Nebula GraphZ#/l5H#E

O\ Note

FEERMIALE 2 neta_server_addrs , FT A BL E SR TR ZIEHE AT A MetalRZSHITPHILE RIS T, I FEEHELL local_ip AHLERAS B IHE N IPHINE, AL
SEITEETE S UL

* MetafR% AL E
* Graphf 55 iE

* StoragellR 55 AL iE

* Hld=ARCE

* 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 flifIRPM/DEB & Nebula GraphZ#/l5H#E

o HIZBHALE

* 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

* HlARCHLRE

¢ 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 flifIRPM/DEB & Nebula GraphZ#/l5H#E

o HZDALE

* 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

* HIARERCE

¢ 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./5EnEEE

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

JE#/Nebula Graph#HEIMmBUTT

sudo /usr/local/nebula/scripts/nebula.service start <metad|graphd|storaged|all>
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5.2.5 flifIRPM/DEB & Nebula GraphZ#/l5H#E

O\ Note

* WA IRSS SR PRI MO REER B3N, A WIARSS IS 3 8
« YFEH#EFgraphd, storagedfiimetadi, FILIHallft#E,

* /Jusr/local/nebula /ENebula GraphfJBRIA LR, ARBSTRERE, BHAKREE. E2EERSINE, HSUENebula Graph/ii
%o

%

4T ERH

THFAECLIZ P iiNebula Console, AREEEM— N CRsIgraphdREIINLE, TS sHow HosTs A ERREIRAS, 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 Hococoocooo Hocoocoocoocoooo Hococoocooooocoooooo0os Hocoooocooooococoooono0o00 +
| Host | Port | Status | Leader count | Leader distribution | Partition distribution |
froccooocococacooooa focooao froccooococa fococcosoococoo froccooocococacooooacsos focoooccosoocococacooooan +
| "192.168.10.111" | 9779 | "ONLINE" | 0 | "No valid partition" | "No valid partition" |
| "192.168.10.112" | 9779 | "ONLINE" | 0 | "No valid partition" | "No valid partition" |
| "192.168.10.113" | 9779 | "ONLINE" | 0 | "No valid partition" | "No valid partition" |
| "192.168.10.114" | 9779 | "ONLINE" | 0 | "No valid partition" | "No valid partition" |
| "192.168.10.115" | 9779 | "ONLINE" | 0 | "No valid partition" | "No valid partition" |
| "Total” I ) \ | \
tecoooococosococono tocoooo teooooocooo focoocooooocoooo foooooocososoconooooooo focooocooooooocososoconoo +

T HHT: November 2, 2021
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5.3 EHiNebula Graphfii%s

5.3 EENebula GraphfRS

Nebula Graph# I nebula.service HFERSS, cEEs). F1k. EE. FILIER,

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

5.3.1 &%

$ 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 EHMetalk5s.
graphd EHGraphfi5s.
storaged #HH StoragefiR55.
all EHTAIRS .

5.3.2 B&fNebula GraphfRs3
IERB[NE
M T FRPME{DE B 34723 Nebula Graph, #7401 Fins B3RS

$ 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

BEREPE
XF{#EHDocker Composeffi&fiyNebula Graph, ff nebula-docker-compose/ H3RMHATAN T i3 E 8RS

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

Creating nebula-docker-compose_metad0_1 ... done
Creating nebula-docker-compose_metad2_1 ... done
Creating nebula-docker-compose_metadl_1 ... done
Creating nebula-docker-compose_storaged2_1 ... done
Creating nebula-docker-compose_graphdl_1 ... done
Creating nebula-docker-compose_storagedl_1 ... done
Creating nebula-docker-compose_storaged0_1 ... done
Creating nebula-docker-compose_graphd2_1 ... done
Creating nebula-docker-compose_graphd_1 ... done
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5.3.3 {£1ENebula GraphBRs3

5.3.3 {%1:Nebula Graphf5s

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

IERRABE
PATAN T @435 - Nebula GraphfR5s :

$ 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
{E nebula-docker-compose/ H SRS TAN N 435 1k Nebula GraphfR5s :

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 &M ERFTA AN ebula Graphfy%dE, 415 H 1Y /2 developingsinightlyfiii <,
AN
hrl

o

5.3.4 & F&Nebula GraphfRs3
IEBBE
PATAN F 4 EEENebula GraphIREIRE :
$ sudo /usr/local/nebula/scripts/nebula.service status all

o WISLRELT LR, #FRNebula GraphfRSS1E#3517,

[INFO] nebula-metad(3ba41lbd): Running as 26601, Listening on 9559
[INFO] nebula-graphd(3ba4lbd): Running as 26644, Listening on 9669
[INFO] nebula-storaged(3ba4lbd): Running as 26709, Listening on 9779

HEA— LA R, 3G

* AFUREIZEBUITEER, #RNebula Graphfligssi, ALURIES RIS ERE PPk, s#ENebula GraphitXS KA,

[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/

5.3.5 T—#

Nebula GraphfligsHMetafiR55. GraphfR5HIStoragelRF5HFEIRME, SX=FPRSSHIECE SCA-ERIEELEE HRIY etc HEMN, BRIABEER Jusr/local/

nebula/etc/ , FIIF AT LU EAH N HIRCIE SCAFHEL AT,

BRME

£ nebula-docker-compose HSRPNHLITAN T i & ENebula GraphflRFIRA :

nebula-docker-compose]$ docker-compose ps

Name Command

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

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

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

nebula-docker-compose_metad2_1 ./bin/nebula-metad --flagf ...
nebula-docker-compose_storaged0_1  ./bin/nebula-storaged --fl ...
nebula-docker-compose_storagedl_1 ./bin/nebula-storaged --fl ...

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

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

Up (healthy)

S
<

(healthy)

Up (healthy)

£

Up (healthy)

<

Up (healthy)

RS

Ports

0.0.0.0:49223->19669/tcp, 0.0.0.0:49222->19670/tcp, 0.0.0
0.0.0.0:49229->19669/tcp, 0.0.0.0:49228->19670/tcp, 0.0.0
0.0.0.0:49221->19669/tcp, 0.0.0.0:49220->19670/tcp, 0.0.0
0.0.0.0:49212->19559/tcp, 0.0.0.0:49211->19560/tcp, 0.0.0
9560/tcp

0.0.0.0:49209->19559/tcp, 0.0.0.0:49208->19560/tcp, 0.0.0
9560/tcp

0.0.0.0:49206->19559/tcp, 0.0.0.0:49205->19560/tcp, 0.0.0.
9560/tcp

0.0.0.0:49218->19779/tcp, 0.0.0.0:49217->19780/tcp,
0.0:49219->9779/tcp, 9780/tcp
0.0:49215->19779/tcp, 0.0.0.0:49214->19780/tcp,
0.0.0.0:49216->9779/tcp, 9780/tcp
9226->19779/tcp, 0.0.0.0:49225->19780/tcp,
9227->9779/tcp, 9780/tcp

0.0.
0.0.

0.0.0.0:4
0.0.0.0:4

MRS A T, P T LUEHIA R A 2FE (B4 nebula-docker-compose_graphd2_1) ,

SRIGHAT docker ps AEE AT MFY CONTAINER ID (ZRHIA 2a6¢56c405f5 )

[nebula-docker-compose]$ docker ps

o

0

:49224->9669/tcp
:49230->9669/tcp
:19669->9669/tcp
149213->9559/tcp,

:49210->9559/tcp,

149207->9559/tcp,

9777/tcp, 9778/tcp,
9777/tcp, 9778/tcp,

9777/tcp, 9778/tcp,

.0.0.0:49229->19669/
.0.0.0:49227->9779/
.0.0.0:49219->9779/

.0.0.0:49223->19669/

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

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

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

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

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

RIFER AR

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

535 F—%
##%Nebula Graph

nebula-docker-compose_metadl_1

IRJEHEHT: August 26, 2021
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5.4 E##ENebula GraphfRS

5.4 i##Nebula Graphfkss

Nebula Graph>A$2 MR iR, CiCLIZ ik, GUIRF A TIEIES TTRIVE i, ASCRiidNebula Graph& i, H M0

JFACLIZ M¥iNebula Console,

5.4.1 Nebula GraphZ F i

F PRI E SRR Pl i 77T LHORIZE R Nebula Graph#ia 7,

5.4.2 {#FNebula Consolei%#%Nebula Graph
AR
* Nebula GraphflR&5E g4/,

* iz{TNebula ConsoleIHlZiH1:51TNebula Graph MRS 25M4E Hil,

RSB
1. fENebula Console T#IH, WIAFENMA, #HifiAssets,

©\ 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. fEAssets XK LEH  THTRRIY 3RS F, FEOFEILE L.
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https://docs.nebula-graph.com.cn/2.6.0/20.appendix/6.eco-tool-version/
https://docs.nebula-graph.com.cn/2.6.0/4.deployment-and-installation/manage-service/
https://github.com/vesoft-inc/nebula-console/releases

nebula-console-darwin-amd64-v2.6.0
nebula-console-darwin-arm64-v2.6.0
nebula-console-linux-amd64-v2.6.0
nebula-console-linux-arm-v2.6.0
nebula-console-linux-arm64-v2.6.0

nebula-console-windows-amd64-v2.6.0.exe

Q0 & & QR

nebula-console-windows-arm-v2.6.0.exe

Source code (zip)

[?) source code (tar.gz)

(Aide) ?ﬂﬁﬁﬁﬁﬁ, FE 4 SN nebula-console o

O\ Note

fEWindowsHR&GiH, 1EE a4 M nebula-console.exe o

4. f£i5f7Nebula ConsolefI#l#s FHATAN T ans, N F#ZFnebula-console SXAFHIHATIR,

O\ Note

WindowsREtiE Bk it 25 B,

$ chmod 111 nebula-console

5. fEMH THREH, Y T/EHREnebula-console XHHHTE H3%,
6. PUFTAN T A s3iZEHZNebula Graph,

* Linuxs{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]

SR,

S8 LA
-h TR,
-addr B T 2 graphd IR 55 TP kL, BRIAMIHE127.0.0.1,

-port B EEE N graphd RS 1956 1, BRIANG 99669,

5.4.2 f#iffiNebula Consolei%E#Nebula Graph

5.42 MB

5.23 MB

5.44 MB

4.68 MB

5.04 MB

5.41 MB

4.68 MB

-u/-user ¥ iENebula Graphlk S %, REMASHIER, AIEREECHEERIHAF A ERIAH root) o

-p/-passuord REH PN NNEG, REHSNEN, 25 DU SR TR,

-t/-timeout BRI EE NI, SR8, BRIAMEN120,

T

-e/-eval BE TATERSEINGQLIB A, JEHERI G RIUT —RIZIEAFHR MR, KI5 HIMOTERE,

-f/-file BB ENGQLIE A IR, R A RPUTIZI AN IYnGQLIF AT R[]
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FHPRTLUE . /nebula-console --help A AREXFTAE SR BIRA, AT LU H G RE 5 21500,

5.4.3 Nebula Consolefp 4§

Nebula Consolef@fitfli a4, AIAFHCSVf:, FHDOTX, SAMBEEES,

O\ Note

mHRE T RNE,

SHesvy
CSVFRFARIFMm B PHATILREISE R,
Q  Note

* CSVMHRIFAE M AT LAEE &, BlLinuxai & pud TR H 3¢,

3

BE T — SR

SHCSVFa AT

nebula> :CSV <file_name.csv>

SHDOTX ¥
DOT SRR FARTF A A TRNRIEIEE R,  HARTFRIZE FAZ ERMCSVLHAFH,

O\ Note

* DOTXAFRTFAE Ll LAEE R, HILinuxiy 5 pud Tom iy H %o
* DOTX AN A A DL il /5 £ GraphvizOnline A TT-R RS, A2 s AT AL A LA TR 1

o T - SRE A

SHDOT AT
nebula> :dot <file_name.dot>
G

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

el ae ¢
MREIEES P Anba, F4ISchemals EREHEERIBEAMX show fiy HEE,
IR B AAT

nebula> :play nba
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https://github.com/vesoft-inc/nebula-console/tree/v2.6.0
https://dreampuf.github.io/GraphvizOnline/

5.4.4 HWAH

EEHT
HEPTT M aNK, RETEHIRTNE, ST
nebula> :repeat N
BN/

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)

BEAR
BEIRNFD, #H TE&Schemaly##fEh, KAELSchema@s#FsiBIty, FFEAE T —MOBVEBY FPPEE, aaaT

nebula> :sleep N

BRFFiERE
FAFRTLUSER <extT 83 :uIT MNebula GraphWifiE#z, A75{#EHH, Nebula ConsoleXxFHERAFWES () M INGams, HlAl quit,
NG

nebula> :QUIT

Bye root!

5.4.4 & Dl
WfALES i ER R 2&ENebula Console ?

T#EFYRENebula ConsoleEHiEE, 152 WGitHub nebula console T YA,

HJEHEHT August 26, 2021
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https://github.com/vesoft-inc/nebula-console#build-nebula-graph-console

5.5 FHEilA

5.5 FRhRA

5.5.1 F#%Nebula Graph £ ki AZEv2.6.0

Nebula Graph ¥ ATEK T Nebula Graph v2.0.0-GAWKRAS, ASCABUNTFEH T IAZEV2.6.0,

O\ Note

Nebula Graph v2.0.0-GAS{EH A AL Ev2.6.0, 1§ M Nebula Graph v2.0.x/ % %Ev2.6.0,

FHRBRRE
o RIFFRFERTIR, TrE B MRS,
o RARBFHIMIA, TFIEFOIRSS IR LR T.
* AHFHETDockerAds (E4EDocker Swarm, Docker Compose. K8s) HyF-4,
 WHUEIRIRSS 88 LIETHR, AREMESSURNIZRHUIPHIAL, BCESCIF, ASnlEeCRREh,
o BEALZEIRIER | SALARAE SRR ZE I TR R R SR =A%
* BHISEREIEELVARZE, Flalter schemallfidefault valuetl %, %% lgithub known issues,
* FTEINEFIREEEAR, BEAIRE,
* FHENEALIFEZZ0 58 (MO T EARLE) | 1ES I SCRINRIASL,
* K H A EE PSRRI, BRI
MR FFRZE A sud oBR.

HiB St

FSERRAREAR

BONEOLT, DIEIRAZZEERIRE S Jusr/local/nebula/ (F3ZIE ${nebula-old} ) o BRIABLESCFHR ${nebula-old}/etc/ .
* ${nebula-old}/etc/nebula-storaged.conf SCIFHIY --data_path ZEUEE T storaged Bdis H RO E, HEKIME data/storage »

* ${nebula-old}/etc/nebula-metad.conf SZHFFHHY --data_path SEEEE T metad BiiE HFA1E, HERIAMEN data/meta o

O\ Note

Nebula GraphfyskpR 23 A REFIASORBIANR, THEH KSR, A DU ps -ef | grep nebula AP EORIREN SR AL IE SCAE AL

HHRFREBR

RXHFRARZZEEH 00 ${nebula-new} (B4 /usr/Llocal/nebula-new/ )o

# mkdir -p ${nebula-new}

FHRS B
1 & imiitbl. Al bUEsd fERFa s s Bk M graphd IRSSEESUIES. TERG IR & LBITATT a.
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5.5.1 F4Nebula Graph/Jji{fiAZEv2.6.0

# ${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
* WM RPM/DEB 723, Mrelease page [N SRR GIN 2250,

# 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

BASEES IWMRPM /DEB 74,
o AERMIRARRD RS, BAPBIES WMNRID 28, SSRGS R
* clone JERHS
# git clone --branch v2.6.0 https://github.con/vesoft-inc/nebula-graph.git
* 1&%i& CMake
# cmake -DCMAKE_INSTALL_PREFIX=${nebula-new} -DENABLE_TESTING=0FF -DCMAKE_BUILD_TYPE=Release ..
b. B UECE S

# cp -rf ${nebula-old}/etc ${nebula-new}/
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5.5.1 F4Nebula Graph/Jji{fiAZEv2.6.0

4, FEEZEEIT metad WSS H L GERN3E) , U metad HdE, BLESCHERRTH .
* ¥01 metad ¥
1E ${nebula-old}/etc/nebula-metad.conf FHKZEI| --data_path T (LERIAMEN data/meta )

* WURPTEABCE AR LR --data_path T, MIAILUSITAN T a4, Fmetad BiEs IEET B3

# 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

* [ADEPE AL ELT :

--null_type=false : FIJGUSchemalBMIE M ESRF WLL, BRINA true, A NULL 191, K& false, UL, FHEUEHY
Schema AIREENEYE (ALTER TAG/EDGE) #4U4E7E default (8, ESNEFAHEBHE,

--string_index_Limit=32 : TG string XMV [IVEFE, FIINERFAIINS 64,

O\ Note

I IRER P metad 55 dr#f 52K T D4,

5. 71> storaged k%545 I, 1E2X storaged A&
o [ANEIAIRIIRRA storaged #UEH T --data_path=data/storage T2EKIME, BHEX,

# 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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5.5.1 Jt¥:Nebula Graph/Ji i iAZEv2.6.0

--upgrade_meta_server=<meta_server_ipl>:<portl>[,<meta_server_ip2>:<port2>,...] \
--upgrade_version=<old_nebula_version> \

SR
* —-src_db_path : PitlfiARstoraged WEHE HSRIVAN IS, ZNHRAES MR, M2,
* --dst_db_path : FilfiAstoraged WEWE BRIV, 2 NEFFES DR, JZ5 BRI E AR --src_db_path F——Xf B,
* --upgrade_meta_server : IR6HUSEIAVITEHT metad HIHIAL.
* --upgrade_version : ASRPIEMA V1.2 x, ML 5 AIURDEMANvV2.0.0-RC, NIHEE2, RAEEHMET,

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

© WURT BN S HIETE IR TR, BOIFARTER, KAPTH LR metad, 764 HRIERE2) nebula Jli55.
* ERTE S P storagediR 55 A A SE AL T DAL #R 1,

8. fEfg M storaged k554 B ahiiAIstoraged k55,

# ${nebula-new}/scripts/nebula.service start storaged
# ${nebula-new}/scripts/nebula.service status storaged

O\ Note

WIFH storaged RIEH Bz, 1EIFHE ${nebula-new}/logs/ TEICIZIRZ MM, BFARXAS, KAFiH LB metadflistoraged, i HFRIE
# 531 nebula JIF55.

9. £ graphd RS eREZHTAN graphd k55,

# ${nebula-new}/scripts/nebula.service start graphd
# ${nebula-new}/scripts/nebula.service status graphd

O\ Note

WIRA graphd R IEH B2, I HE& ${nebula-new}/logs/ FEICIZIR R M, FARI R, KA EL)E3IN metad,storaged,graphd. £t H
SIEH B4 nebula JIli5,

10. {4 Nebula Console E##UNebula Graph, WIFIRSGSZGFIMH. BIREEIER. mafT1348, 40 graphd 9 IP. ¥#AAE,

nebula> SHOW HOSTS;
nebula> SHOW SPACES;
nebula> USE <space_name>
nebula> SHOW PARTS;
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5.5.1 F4Nebula Graph/Jji{fiAZEv2.6.0

nebula> SUBMIT JOB STATS;
nebula> SHOW STATS;

O\ Note

i A Nebula Console ] BE 27 Ak A] @,

11, AgHEME 5,
FTE I a2 E s FiNebula Graph v2.6.0 BIiAS, @HEEARTPython, Java, go. C++. Flink-connector, Algorithm,

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

Fif1 * FHEEMRIFLER
AT RSN T
* HI#RECLE : 324%CPU. 62 GBNT#. SSD
* BdEMEE © Nebula Graph 1.2 fiiAs LDBC Mli#dE 100 GB (1/MEZEH, 2470k, dataHsk 92 GB)

* HESH . --max_concurrent=5. --max_concurrent_parts=24 . --write_batch_num=100

FHPSLFEN 215780 (K compaction #1308 . TEIFRSEUHHATT

SR BRIME
--max_concurrent 5
--max_concurrent_parts 10
--write_batch_num 100

[f#2 : Nebula Graph v2.0.0 {{iZ3it13t# commit id

Hirsil: commit id
graphd 91639db
storaged fll metad 761f22b
common b2512aa

FAQ
Q : AR R & AT LB & I S A 2
AR, SN FEAE A RBERIRAS B ARE X,

Q:FRT v1.2.x f1v2.0.0-RC 4}, HARRARE SR ?
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https://github.com/vesoft-inc/nebula-exchange
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https://github.com/vesoft-inc/nebula-common/tree/v2.0.0

5.5.1 F4Nebula Graph/Jji{fiAZEv2.6.0

AR, Bt v1.0.0 - v1.2.0 #RILCRA v1.2.x IAHERIR, v2.0.0-RCZRIMHEMAMA (nightly) LHAHRTE,

o

L ASREAIER A graphd RS, ¥%f storaged RS, AIFAE ?

>

L AEFEEFAY graphd AR binary (8FRPMAE) ,

L PRYEIRES Permission denied o

> O

AR EA sudo BUR.

I BEH gflags KA ?

> O

HuiE Ay gflags S fEgithub 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

RIFHEHT: November 2, 2021
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5.5.2 F}¥Nebula Graph v2.0.x%v2.6.0

5.5.2 F£kNebula Graph v2.0.xEv2.6.0

Nebula Graph v2.0 xF2%v2.6.0, HAFEEMHv2.6.0/YRPM/DEB L THIARIERIRT, sL#E41Ev2.6.0 2 5%,

O\ Note

Nebula Graph v2.0.x4§v2.0.0-GARIv2.0.1JiA, 415K Nebula Graphffi Ak (v2.0.0-RC. v2.0.0-beta. v1.x) , iHZMT+4 Nebula Graph
JiSRRRARZ v2.6.0,

RPM/DEBE@HES
1. T#RPM/DEB,
2. {Z1-FiENebula Graphfii%s. H#IEES WE#HNebula Graphfil5, B EHRIEMIECE L,
3. BUTAN R e
* RPM &,
$ sudo rpm -Uvh <package_name>
HRAENAEERREE, IATHRIN MR
$ sudo rpm -Uvh --prefix=<installation_path> <package_name>
-DEBH

$ sudo dpkg -i <package_name>

4. (EFERSH LERNIRS . HEEZ I EM Nebula Graphlis.

RERRRA R AR B

1. &R IHIARECE S F, BUES M F(ENebula Graph Z3&H Y etc HRA,
2. SO, EEIES LAY 2 Nebula Graph,

9 EIN R IR I AR, FIIERROAR Y 203 B B AR — B

Docker ComposeEfEARSE

1. &2 H 3 nebula-docker-compose A SIHF: docker-compose.yaml , I image JGHYFTA IRAEMELCHN v2.6.0 o
2. TEH 3% nebula-docker-compose PNHHITAT4T docker-compose pull , FEHTFTHIRSSIIEHGRIRAR,
3. $HATAT docker-compose down {5 1ENebula Graphfks.

4. IAT4 docker-compose up -d EZ3/Nebula Graphfk.

IRJGHEH: October 27, 2021
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https://github.com/vesoft-inc/nebula-graph/releases/tag/v2.6.0

5.6 #l#Nebula Graph

5.6 EENebula Graph

AU EIZNebula Graph,

&‘* Caution

ARFEEH B Nebula Graph, E55 058 2HEGHEHKE, SN MMM, wSiiMetaf—%,

5.6.1 AItESRt

{%1kNebula GraphfiR%. #IESWE Nebula GraphfRss,

5.6.2 ZEE1 : MIBREIEM TEIE

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

NSRRI, FTEMFRATA StorageflMetallR 55 19 M Bl S+,

1. Ki&StorageflR&5HIdiskiidiE, HIan :

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. fetrmetad IRFFIVRCECCAR, HREM RMCEDE H 3.
3. HERLA EARAITTREE H %,

5.6.3 $IE2 : HIHLZERSE

O\ Note

THBREEAD 23 H 5%, A5 cluster.id X fFo

TEEMRENBEL —-prefix FEEMIERE. BRINEEEEN Jusr/Local/nebula o

ENHLRIEREERINebula Graph

#%3INebula GraphfVZ2EHSE, MEREEA 22 H 5,

HHRPMEZEEKINebula Graph
1. {41 T a5 #EENebula GraphfiiA,
$ rpm -qa | grep "nebula"
SAEES YIRS

nebula-graph-2.6.0-1.x86_64
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5.6.3 IR ¢ HIEREEEHSR

o ERANT a5 #ENebula Graphs,
sudo rpn -e <nebula_version>
filan -
sudo rpn -e nebula-graph-2.6.0-1.x86_64

3. MHBRZEEH %,

ENFDEBAZ R INebula Graph
1. {4 T #EENebula GraphfiA,
§ dpkg -L | grep "nebula”
IREREPAN T 455,
ii nebula-graph 2.6.0 amd64  Nebula Package built using CHake

2. fEFANT a3 E#ENebula Graph,
sudo dpkg -r <nebula_version>
L
sudo dpkg -r nebula-graph

3. MR H %,

{EN#FDocker Compose&BEHINebula Graph
1. 7£ H 3% nebula-docker-compose A TAII T éiv 77 1ENebula Graphfi55,
docker-compose down -v

2.. fHHlIER H 5% nebula-docker-compose o

RIGHEHT: May 26, 2021
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6. ALiE5 &

6. BCESAE

6.1 &

6.1.1 il EEE

Nebula Graph#TFgflagsfEi T T RANE, ZENCEIHZEFflags, Nebula GraphiRS5ESN, BRUASMACESCIFFRIRIRACEEE, X
A G E N, FHERIAE,

® Enterpriseonly

ThaE. 8. EIEAREKET RS

O\ Note

o T ECE DI H AT RERGEZE Nebula GraphfJT A R A2 L, SRR 2 AFTRELE T, 1% T SO BT RIE i 95 17 AR IEL B AT 20 A
o FEBUBSCHREARN AL BT, FRIFCLERBIRIDIFFE 4 1 MR R B

TXRRAHI SRR T (A CONFIGS i B IE U A7 HELE N /T, AN M NZ ST R A 5 S BRI E 5 AME B A — 2 B, 2.l
ARSI SR HRF AR A4 CONFIGS i 45 9 68 i 75 125

EEEETYIRSHA
R LU Ay SRR I SO AR S5 P A L E IS A
<binary> --help
A
# FENetaERETNAER

$ /Jusr/local/nebula/bin/nebula-metad --help

# IREXGraphERETAIEEENE S
$ Jusr/local/nebula/bin/nebula-graphd --help

# FREXStorageMBHINHEEIER
$ Jusr/local/nebula/bin/nebula-storaged --help

DUETRBIRER T 3 SCAFRIBRIAAE IR TE /usr/local/nebula/bin/ o AHSYEEN T Nebula Graph &g, (KBRS EEHRLETIEE.

EEETECE

i curl @ SIRBCSATHIVALEIYE, BINebula GraphfVisfTHLE,

Nebula Graph v2.xhiAH] curl i B AIRAVL. XA, i BHISEHA U,

fian :

- 328/656 - 2021 Vesoft Inc.


https://gflags.github.io/gflags/

6.1.1 ACiEERE

# FREWMetaBRSSHVEITACE
curl 127.0.0.1:19559/flags

# IRERGraphBRSSHUEITACE
curl 127.0.0.1:19669/flags

# FREXStorage lRSHSITRE
curl 127.0.0.1:19779/flags

Q  Note

SERRPREE R A B S ENLIP LR AL o= R 9 127.0.0.1,

BRES T

Nebula Graph A& PMRESEZ AL TP FIAARLE S <service_name>. conf.default F] <service_name>.conf.production , /7 {ERFHEARFRIZRHEEH, XHIERIA
&% Jusr/local/nebula/etc/ o

FIRARCES ARG EN S S, EHNATRIESIRRR VAR, AT AAARCE SO, MRSt —, MIERISSE . default B¢ .production {1
A5

Q‘* Caution

D ERIRZS WI R A, [RIZEARSS PL B TR REF— 2, AWLIPHUL local_ip BRS%. 141, —1"Nebula Graph®#fH#E 73/ Storagefiis5ds, 3HFRIP
Hhk A4y H e B i R A

TERIH T BARGA RLEIRIAARLIE S

Nebula Graphllii5 WIGRNCE A HBEiE B

Meta nebula-metad. conf.default F{1 nebula-metad.conf.production Metallk 55 Bt i
Graph nebula-graphd. conf.default /1 nebula-graphd.conf.production Graphflz & B i
Storage nebula-storaged. conf.default F1 nebula-storaged.conf.production Storageflt &AL E

FE RS HIRIARECE ST RS ELE Local_config ZHK, TIRMEA true, #FRNebula Graph %52 MHRALE SCIRIECE B3,

Q‘- Caution

REEWE Local _config FIEN false . {Ek/aNebula GraphllidsEalE a2z M Metalliss RN FAVELIEE R, FTRE S BUERMILE R~ — 2, &
ARANR o

{ESEE
BOATEILT, FifNebula Graphfiiiss WELESCAFERIECIE, - AT DUZIR DL T D PRISSRLEF - HAL

1. A AR EHE S B RIS IR E S R,
2. JEBEAENINTE S Nebula GraphlR5s fEESARL

RJ5%#H: September 6, 2021
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6.1.2 MetallR&5HLiE

6.1.2 MetafRS &

MetalRSS AL T PR FI4ARECE S nebula-metad. conf.default Al nebula-metad. conf.production , FEHERFIG R, SCEVERINEEN Jusr/local /nebula/etc/

o

Q\ Caution

* PRWIE Local _config (N false , Ek/ANebula GraphflissE3l/a R L= M Metali 5 RIEFIVILERER, "WRESBCERHILE 2,
TR AR,

o NEWBSCERNMANREDL, FRIFCEABRAILIFERE T REETE,

BB ERA T
ANFRALFIWIAAICESTIE, M SRS —, MBRIEZR . default BY production, MetaflRg5 3 AERFHRAINBCE ST MAREUEEE(S R,
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,

basicsHti&
g PRI iR
daemonize true Py =PI iab i N
pid_file pids/nebula- SRR IDINY S,

metad.pid

timezone_name

f&/ENebula GraphfyIf X, #IAAACESCIFFRARIZEZSE, MHTREHIETHHM. RIRIMEN

UTC+00:00:00 , 14K i%Z W Specifying the Time Zone with TZ, #l4l, H/AXKIZESF RN --
timezone_name=UTC+08:00 .

Q  Note

o TERR AN [RIZER A PEER, Nebula GraphZAR#E timezone_name B E FIN DORHX N I (TIMESTAMPZERIGISN) &3 plAH B UTCIN ], R
TEZ R B I i) 2 5 e 14 (B 2 UTCI il

* timezone_name Z Il T Nebula GraphrF 71V 4E, Nebula Graphibfed H e i XA 48, Bl40 3 EITENR RS, JhR6EH EH%R
FERINII X,
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6.1.2 MetallR&5HLiE

logging#ti&

4 TV LA

log_dir logs FHMetallk%s HEWH R, BENEIRRTFE R FEE,

minloglevel 0 BNHESR, AR RET XN HE, fEEN 0 (INFO) . 1 (WARNING) .

2 (ERROR) . 3 (FATAL) ., BW/EEIARZERN o, £~ REHIRERN 1, MRIZEN 4,
Nebula Graph & idx(E( H &,

v 0 BTENN, (EBK, HEICSHBOE, FEEN o, 1. 20 3,

Logbufsecs 0 i H BN, B EHEHEIH S, o RoRER i, B0 B,

redirect_stdout true B A IR S H RbR o 5 154 B [ B B by i S S A

stdout_Log_file metad- Fr iR Y H B SRR,

stdout. log
stderr_log_file metad- FRIESE TR H &S F5,
stderr. log
stderrthreshold 2 PG HIEIR AR P Y R/ N HEKA] (minloglevel ) o
networking#igi&

kXD T BEAE B

meta_server_addrs 127.0.0.1:9559 2iMetallRFSWIPHIBERIG O, 2 MMetalRFSHHESCES () 7R

local_ip 127.0.0.1 MetallRFSHARIPHINE, AMTPHubEF TR %I nebula-metadit e, AT Z 7 NERE
TEEARVT R, BSOS Bk,

port 9559 MetallkFHIRP CFAPERZ IS I3t T, MetalR 55X 40 124 9559, X P 128 sd4himm+L
Bl 9560 , Nebula Graphf# f NS DT 2 B AR B B,

ws_ip 0.0.0.0 HTTPARSS V1P,

ws_http_port 19559 HTTP R S5 HI%: o

ws_h2_port 19560 HTTP2R%5 1% H o

ws_storage_http_port 19779 HTTPHMY T StoragelR & 195 1, & EAMIStorageIR 55 HLE SO Y ws_http_port fR1F—
o

heartbeat_interval_secs 10 BRODBKIAIFRE ., 1AL AT A IR S5 heartbeat_interval_secs BUEARR, TSRS LIEE

[CEK(E SN

&‘* Caution

RAJIAETC 1 SO P F LS TP sk, A3 U BRELE 1 LT 127.0.0.1/0.0.0.0 FEIEE G fRAT

storagefiti&
g FRE(E LA
data_path data/meta meta R TFIE S,
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miscEtiE

£
default_parts_num

default_replica_factor

rocksdb optionsfEtiE

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

JE75 A4 RocksDBIYWALH i,

6.1.2 MetallR&5HLiE

IR HEH: October 22, 2021
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6.1.3 GraphfiRZ5Hic iE

6.1.3 GraphfRS3 A&

Graph RS 4E T F3HIAAELE X1 nebula-graphd. conf . default Al nebula-graphd.conf.production , J5{EFERFIZGFAEERH, SXHFRIBRIAREEEN Jusr/local /nebula/
etc/ o

Q\ Caution

* PRWIE Local _config (N false , Ek/ANebula GraphflissE3l/a R L= M Metali 5 RIEFIVILERER, "WRESBCERHILE 2,
TR AR,

o FREBUESCRERNMAIRCE T, FRIFCEPBIRRE T4 1 MRt B W E A,

BB ERA T
ANFRALFIWIAAICESTIE, M SRS —, MBRIEZR . default BY production, MetaflRg5 3 AERFHRAINBCE ST MAREUEEE(S R,
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,

basicsEtiE

E D T Ad i

daemonize true Py =FIASEias i

pid_file pids/nebula- TSR IDIY LM

graphd.pid

enable_optimizer true paray =gl (=N

timezone_name f6ENebula Graphfif X, WAAELE X ARIGE XS, EREFNRM. RFAKIMES
UTC+00:00:00 , #3152 W.Specifying the Time Zone with TZ, #41, H/AXMIZETRH --
timezone_name=UTC+08:00 ,

Llocal_config true

JE 7 ML I8 S R HRBL A R

Q Note

* TERAR A2 R EER, Nebula GraphXAR{E tinezone name BB X FFIZI FI{E (TIMESTAMPERBISY) FEi s R UTCHE A, [l
TEL AR [a] IR i) €23 a8 4% & 2 UTCI il

* timezone_name ZHUAH T 444t Nebula Graph #i&HYEHE, Nebula Graphiff& i &I XA B,  FlANHASFTENRII [RI4E, (9868 0%
GEERINIIIN X,
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logging#ti&
£ 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
queryEtiE
Eain

accept_partial_success

session_reclaim_interval_secs

max_allowed_query_size

WisElE

false

10

4194304

6.1.3 GraphfiRZ5Hic iE

il
ik Graphliiss HAER H 3%, BIHIEERRFER R,

BNHEFG, BARRIEFARTIXARANIHE, FEMEHR o (INFO) . 1 (WARNING) .
2 (ERROR) . 3 (FATAL) . BAETNIRREENR 0, AF-sREiidEh 1, MIREN 4,
Nebula Graph & idx(E( H &,

B, HRK, HEDRBE, MEE N 0. 1. 2. 3,
i HB RN TR, BN S5 B HAESE, 0 ZoRsEER . 2 - B,
TR bR A AR A B 15 EE A 1 8 SR o S
ot H S SO T

PR IR H S S # R

PG HIEIR AR P Y R/ N HEKA] (minloglevel ) o

B

SRR RN R, IERCE PGER T HBRIER, GIEREUZ I 2 B

o
T¥SessionfE B R XLAEMetallRS5HIHIFRE, HA7 7D,

RAREWBARKE, B 7Y, BN 4194304, HIAMB,
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networking®ti&E

£
meta_server_addrs

local_ip

Listen_netdev
port
reuse_port

Listen_backlog

client_idle_timeout_secs

session_idle_timeout_secs

num_accept_threads

num_netio_threads

num_worker_threads

ws_ip

ws_http_port

ws_h2_port

heartbeat_interval_secs

storage_client_timeout_ms

ws_meta_http_port

Q‘* Caution

P
127.0.0.1:9559

127.0.0.1

any
9669
false

1024

0.0.0.0
19669
19670

10

19559

6.1.3 GraphfiRZ5Hic iE

L
fffMetalli 55 IIPHULAR, £ MMetalliss HSGES () 770,

GraphfRZSHIAMIPHINE, AHITPHukEFFIRBInebula-graphdi# i, 1% 25 E
e TR EOTAR VTR, TEHESCONR R L,

BT 48 1%
GraphfR55FRP CAF ¥ERR B WTH 1.

27 EHSO_REUSEPORT,

socket i W VIEHE AT BRI, TAEEAS LT ZRIIYIH 2 net. core. somaxconn o
ZEIRERERY I I (Rl 0 RORK AN, AL A,
ZEIRRIERIBIN ISR, 0 RIRKAEN, 6 D,
P2 NI ERATRL,

MERIOLIERL, 0 FRCPUMEL
PUTH P &R RIEEL 0 RORCPUKEL
HTTPARSSHIPHiLL,

HTTPIRS (9% .,

HTTP2/R55 %5 1o

BRUOBERIRR, G T ERFTE ARS5HY heartbeat_interval_secs EUEAHFE, N2 FBERALIE
IEH TR, B B,

Graphlfiii55 5-Storage iR 55 RP CIEHE B I Al FIAARL B SXFh RIZEBIZSH, #HE
FRMm. BRIMEN 60000 ZF,

HTTP W MetallR 551931, T MetallR 55 B S FH1 ws_http_port fREF—5,

RAIAEFE T8 SO P A F B S TP sk, 75 U BELE 1 LT 127.0.0.1/0.0.0.0 TEIEIE R fRAT

charset and collateEgiE

5
default_charset

default_collate

authorizationfiti&

4
enable_authorize

auth_type

PBLE

utf8

utf8_bin

B A

false

password

O E 22 A BN T 2R

B P 22 ) N R ERA B R

FI PSRN R B AT S Oy IR IE. S I IIETE IS IE S W& (3L,

F PSR B 30 UE /730, BV password . Ldap . cloud o
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6.1.3 GraphfiRZ5Hic iE

memoryEgid

4 T il

system_memory_high_watermark_ratio - PAF KO IR BALHI Al & B, BRINH 0.8, REINTE ARG TR EIMERE

#L#l, Nebula GraphZ&f{s i3 %1,

experimentalfiti&

g FREE iR

enable_experimental_feature false SERGPETIRETT o RIVE(EN true M false o MAISZIFMVSLIGMEINAEIE S W T L,
EXPERIMENTALZHEERER

g Bimg

TOSS TOSS (Transaction on Storage Side) MjHE, FATIRUEATZHEST INSERT . UPDATE =k UPSERT #RAEHY IR —B1E (KRB L/

— SR A A RIS SRAEN) o ARSI DELETE M, TP S RIGINE K ARIERIIN EL 165,

G HEH: January 28, 2022
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6.1.4 StorageR&5HLE

6.1.4 StoragefRSZ &

StoragelRS5 TRt T A FIAARL B LA nebula-storaged. conf . default A1 nebula-storaged. conf.production, JFETERFIAREH, XEMIZRINESIEN /usr/local/
nebula/etc/ o

Q\ Caution

* PRWIE Local _config (N false , Ek/ANebula GraphflissE3l/a R L= M Metali 5 RIEFIVILERER, "WRESBCERHILE 2,
TR AR,

o FREBUESCRERNMAIRCE T, FRIFCEPBIRRE T4 1 MRt B W E A,

BB ERA T

ANFRALFIWIAAICESTIE, M SRS —, MBRIEZR . default BY production, MetaflRg5 3 AERFHRAINBCE ST MAREUEEE(S R,
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 ListenerfYAC i MStorage RS ELE R, HEIES UAE Raft listener,

HREBRATE SR FEIHE, S IAE S,

basicsEti&
g TRV LA
daemonize true PRy =Pl AS i b
pid_file pids/nebula- ISR IDIY ST AE,

storaged.pid
timezone_name f5/ENebula Graph#Jif[X, #IAARCE SRR ZEZSE, WHREREFHIRM. REBINMEN

UTC+00:00:00 , ¥4 1% % M. Specifying the Time Zone with TZ, #l4l, HARXKIZESTRN --
timezone_name=UTC+08:00

local_config true B 15 ML i SR 5 S
O\ Note

* TEMAN A2 B AL ER, Nebula GraphXtR1E tinezone name &I XAFFIZIN FI{E (TIMESTAMPZERIBISL) HEAAH R UTCIN [, Rt
TEZE R B IR ) S 3 a8 44 B UTCIN il

* timezone_name ZHUH H T #i#tNebula Graph  {#{#iy%#E, Nebula Graph#ffEf e XAH X BARE, B4l HEFTEINN R4, A EHE ER
GEERINIIN X,
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https://www.gnu.org/software/libc/manual/html_node/TZ-Variable.html

6.1.4 StorageR&5HLE

logging#ti&
ey B AE BE
log_dir logs 7l Storage 55 HSM H 3, BICHEIRRFER R,
minloglevel 0 B/NHEG, BIARXIEFHETIAAIHE, ANEEH o (INFO) . 1 (WARNING) |
2 (ERROR) . 3 (FATAL) . BTEEIRIIZER 0, A7 IREREN 1, MREN 4,
Nebula Graph & idx(E( H &,
v 0 B, ERK, HEDRBIE, fEEFo, 1. 2. 3,
logbufsecs 0 0l H SRR IN TR, BRI TS0 B HESUE, 0 ORI, L 0 B,
redirect_stdout true TB TR A HERAR S 15 O A B B A S A
stdout_log_file storaged- briekih H S SRR
stdout. log
stderr_Log_file storaged- FRUERS IR H S ST TR,
stderr. log
stderrthreshold 2 22 HI B AES R AP YR H B (minloglevel ) o
networking®ti&
Eain HBEH BEW
meta_server_addrs 127.0.0.1:9559 efiMetalli s FIPHIAL AN (. 2 MMetallids HHGES () 7.
local_ip 127.0.0.1 StorageflRS5 A HITPHhE, AHIPHILEF TR 5Inebula-storagedififE, IR 2SN E
BESTR LRI, SO Rk
port 9779 Storage/lRZ5 (IRPCSFPHERR T [, Storagelliss X 4H M 9779, X IS DIk 9777
9778 f11 9780, Nebula Graph{s# I A&k T2 BIA R Y5 H,
ws_ip 0.0.0.0 HTTP RS HITIP L,
ws_http_port 19779 HTTPARSS 15 o
ws_h2_port 19780 HTTP2ARS5 156 1,
heartbeat_interval_secs 10 BRODBKIAIFRE ., IR AT A IR S5 heartbeat_interval_secs BUEARR, TSRS LIEE

[CEK(RE SN

&‘* Caution

RAJIAE I 1 SO P 8 F B S TP sk, 3 U BRELE 1 LT 127.0.0.1/0.0.0.0 FEIEE G fRAT

raftfici&
g I BLHA
raft_heartbeat_interval_secs 30 Rafti& 2@ I A, a7 #,
raft_rpc_timeout_ms 500 Raft& iyt A (RPC) @RIETE, Bahr @ =0,
wal_ttl 14400 Raft WALHYZEFEN B], 247 @ #),
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6.1.4 StorageR&5HLE

diskBE

4 T BLRR

data_path data/storage BARFHSRE, 2 MRERESCES () 7. — 1 RocksDBLABX K —
MR,

minimum_reserved_bytes 268435456 AN EARTAERR PRI R 22 A I/ ME, R TIZER, FTRES FECERRHEUR
GAKRM, AL 5, BRIADY 1073741824, E11GB,

rocksdb_batch_size 4096 HRRENSEE R D, BN L F,

rocksdb_block_cache 4 BlockBasedTableVERINLETE /N, B07 @ JK (MB) o

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 E FIRocksDBY##ESE 1t .

rocksdb_stats_level KkExceptHistogramorTimers RocksDBIYEIEST T2, AII%EE N KExceptHistogramOrTimers (5 FH 1 &5
Giit, BEIHIRESE) | KexceptTimers (BT #R4EH) |
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 J2 7 8 Hlprefix bloom filter, &Nl I ELEDTHEE, (H223800
NAFTHFE,

enable_rocksdb_whole_key_filtering false 727 )2 Hlwhole key bloom filter,

rocksdb_fi Ltering_prefix_length 12 B keylprefixt &, AIEEN 12 (43 ID+/ID) M6 (4 ID+A
ID+TagID/Edge typelD) . i : 55,

enable_partitioned_index_filter - BEE N true AT DA {Kbloomid JE & 5 FHII N TE RV, (HZTE R LEfE e
(random-seek) MBI T, AIREZFFKIEEUERE,

misciti&
Q‘- Caution

TEEHY snapshot 5-Nebula Graph RS2 R FHEE, X HEMY snapshot fERaft[ i Hleader 17 REEIRE.

b e B

snapshot_part_rate_Limit 8388608 Raft leaderfailRaft group™ H & sl R M 17 B BRI AR, 0L 0 7578,

snapshot_batch_size 1048576 Raft leaderfflRaft group  H & il G A4 77 B BRI G IR E R BIR B, 96 0 7
o

rebui Ld_index_part_rate_Limit 4194304 HHERGIEY, Raft leadermRaft group  H & pl G R 225 | BRI FRHE,

fir T,

rebui ld_index_batch_size 1048576 HHERGIIFEA, Raft leader@Raft group Hee ok i 725 R 5 | 0 I i & 2 1 4
R, BAL  F,
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rocksdb optionsfEti&

£
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 StorageR&5HLE

BLRR
RocksDB databasei%Ii,

RocksDB column familyi% i,

RocksDB block based tablei%i,

rocksdb optionsECEIFETUA {"<option_name>":"<option_value>"} , ZMEHAISEES () kI

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

SRITEANR G S R ocks DB H /7 3084,

BETRME (HADMERSHR)

TER s R B ART, RN, BRSEHBI T VAT 2, AT S A 2 AIREELRINTE, BUEXAT max_edge_returned_per_vertex
A, ZRIINRE, ZZBEHT 2R, THTHR A space,

Jg s

max edge returned per vertex

BRiME BLH
2147483647

Eo

BOMER, RZBEZ DN, ZROVIBENAERN, BUEAFRIARE

Nebula Graph 1.x FHYZEIKMRAE /T 15E/E Nebula Graph 2.6.0 R 3HF,
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https://rocksdb.org/

6.1.4 StorageR&5HLE

HEERTAFRSE

MR BARER AN, NWHETEE storage BLEHHY enable_partitioned_index_filter &N true ; HHTEERE TP RocksDB %51, HRERZH
M,

IJFHH: October 19, 2021
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6.1.5 Linux PIZACIE

6.1.5 Linux NA%ECE

ASr4H5Nebula GraphH X HILinux WAZACE, FHMBaaEddidiE,

B
ULIMIT;EE S
4 ulinit F T Hishell TG REVIREIE, EEHEIGIT
* 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
utimit -c FHTRHlcore X HRYR/D, HEIEIEDD unlinited, AFATT
ulimit -c unlimited

ULIMIT -N

utimit -n FIFERAFTIFSCAHIECR, BBGRENE 107, fi :

ulimit -n 130000

m7E

VM.SWAPPINESS

vi.swappiness ‘2R EALINTE (swap) MIZERIPITEE b, (HBUK, HswaplyrlREMmiioR, @iGLE N0, FrEMRmeElr, FEFENZE, 0
FRREAHFswap,

VM.MIN_FREE_KBYTES

vm.min_free_kbytes J T ELinux BRIV IR NER T 7178 ANFSRGINTEILHS, BIORERA(E, HIIPEINF 9128 GB, FILURF
vm.min_free_kbytes N5 GB, AHRMEA/D, &SFECROTLIERIBEBINELYBANTT,

VM.MAX_MAP_COUNT

vm.max_map_count T FRHIEANMHRRIIVMA ERINTFEXIR) £, BRMEN 65530 , XN THRZEN R RN L2, RN AR RIANTEEREL K
MiRsE, IEERARSENE,

VM.DIRTY_*

n.dirty * R RYHEHIRGIERARZA NS, NTERER s, M Al DURERR A TIAR AR sUERLIE) |, BIERGEAIME.

TRANSPARENT HUGE PAGE
HTREAER, P4 HTHP (transparent huge page) . a4l 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 N1, RSHUNE—EXINASIZEE N, SU0%EN o, THES KM ELERT R,
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NET.CORE.SOMAXCONN

6.1.5 Linux PIZACIE

net. core. somaxconn Fl FFRillsocket MW HERINFIRE, BRIMEN 128 . W THEKEBRLEZNR, EVORENRET 1024,

NETIPV4.TCP_MAX_SYN_BACKLOG

net. ipvé.tcp_max_syn_backlog FH TRRHIMETSYN RECV (FiEH:) IRESWTCPIENSE, BOMEN 128, WTHKEZEREZNIZ R, BIGEEANMET

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. tep_keepalive * JE—RINERFTCPIEEEIARIEIL, X THTIUZENMBSIMEIIN IR, ARZEREZFHET, HK top_keepalive_tine Fl

tep_keepalive_intvl HIME,

NETIPV4.TCP_WMEM/RMEM

TCPEETRIRMEW MR, R, BN, TR, BBOLE D #75 (6B) FERBIEE (ns) o

SCHEDULER

MTSSDisE, EUCK scheduler BB noop B none , B&FEJ9 /sys/block/DEV_NAME/queue/scheduler .

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 B LInux RGBSR, BRIAM Jetc/sysctl.conf JIEL,

PRLIMIT

4y priimit ATLRECHI B FEGTIRIIRA], 455 sudo R LUBTRERIE, ik,
140000, SZEVAERL, M R{GFRedHat 7uslH ShiA,

priimit --nofile=140000 --pid=3$ JAREL HTIERE TR VFIM T SCAFIVIR AR

5% #H: September 3, 2021
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6.2 BE

6.2.1 HERE

Nebula GraphfffglogfTENHE, fifgflagsti] HEGH, HAEBSTEIHTTPROSIRMESHEIN, /5 fRER R,

BEER
HEBIABE A Jusr/local/nebula/logs/ o

INRfENebula GraphizfTid MR HEE SR, HETRIRSHTH, (BRI, FEMRS TR EH,

ECiEiREA

* minloglevel : F/NABI, HIARIERETXNMIGIIAE, AliEE o0 (INFO) . 1 (WARNING) . 2 (ERROR)
TEVEAINIE 0, AR IE D 1, AIERIRIED 4, Nebula Graph ARIEHEMTHE,

o v HAERGG, ([ERER, HAEICSGEIE, ANEEN o, 1. 2. 3.

Metalli%5. GraphllRZ5HIStoragelis5iy H S AT LIER BIVBLE SRR, BRIABSEEDN Jusr/local /nebula/ete/ o

EEETEA
AT SHEE YHTENglagsSi (AHEHESRD) -

$ curl <ws_ip>:<ws_port>/flags

SR B

ws_ip HTTPHRSSWIIPHIAE, RAIMTERCE SRR, BROIMEN 127.0.0.1,

ws_port HTTPARS M1, AIAERLE X EE, BRIMED 10 19559 (Meta) . 19669 (Graph) 19779
NG LI

* BEMetallR55 LR HEG @

$ curl 127.0.0.1:19559/flags | grep 'minloglevel’

* #&A Storageflkss Uiy HAAFE4I) |

$ 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"

6.2 H&

. 3 (FATAL) . %

(Storage) .

SR BLW

key RHEWHY SR, AnEEIE S WAL E B,

value HEFH, AIEEES WECE B,

ws_ip HTTPHRSSHIIPHisE, AT AFERCE S dE, BRIAMEDY 127.0.0.1,

ws_port HTTPRSS W, AIDUERLE SR EE. BRIME B 19559 (Meta) . 19669 (Graph) 19779 (Storage) -
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https://github.com/google/glog
https://gflags.github.io/gflags/

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

AR {ENebula GraphisfTiHEe 7 HEGH, HEMRSFERIRE ABCESCAFFIRENZG], MRFLRAMES, HESPLE .

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

IRIGEH: May 18, 2021
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7. Uitk

7.1 ZifNebula Graph %S #=$eiT

Nebula Graph 2R mfs A& WIS AR, ASCRNRERLAT K, ALESHT TP &,

7.1.1 MIZEARIRER

Nebula Graph & MEPEEFRATEH = N804, RSSO BT, HI40 un_queries.sun.600 . A[EFINebula GraphRs &I IE IR
WAE, FEPREEIIIATT,

2 il BLW

Ei=lri num_gueries [DEEE S IS

B it sum RGN . Ha13FSUM, COUNT, AVG, RATEFIP/ % (P75, P95, P99,
P99.9) .

GEit i Al 600 TEPRGEHH N RVER, 475251, 6050, 6008136008, 7 Hl#RiasM, Rkl &

L1073 BRI EGE 1/

7.1.2 EIHTTPiH AL A MIEISiT
EE

curl -6 "http://<ip>:<port>/stats?stats=<metric_name_Llist> [&format=json]"

I BEW
ip M55 ARAVIPHINE, BT LUEZ24% H SN BT E SRR
port k%5 ARVHT TP, LA Z%E H RN BB E SRR, BOIAEOLT, MetalR854iM17919559, GraphfRgsiir
19669, StoragefRk%5¥I1 19779,
metric_name_List WA, 2 RPHERA YOS () R,
&format=json TSR LT SONAS 2GR [E]
Q' Note

iR Nebula GraphfRF5 B ERIRF, FTEHAT docker-compose ps fif 4325 7 LA FI A S ANV 1, SR 585 %306 12518,

Rl

o EIRANIETEEIR

#HMGraphfikg5H, Kol 0o #iIEREE,
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7.1.2 i@ HT TP 2 I bR

$ curl -G "http://192.168.8.40:19669/stats?stats=num_queries.sum.600"
num_queries.sum.600=400

* BN P UEERRR
EiMetaflig5H, il 28 OBCFIERAIERIL1 0 78 PI9/DB (1 %mIZHIDEE) 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

I EFEbRH L SONHE R E]
A Storageli55H, Rl 0D FHEHY SRR, JFLJSONEURIEIZER,

$ 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

IRGHEH: May 20, 2021
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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. BIELZ =

8. s

8.1 I IFFI#ZAN

8.1.1 B EIE

SO TR RIS EIREE A, TSI 2l

Y& FnERE | Nebula Graphlf, Nebula GraphRE#—1MR1E, RIETEEEZNSMER, WHITE T H0RIE, R IEMEER RH

Fo

Q  Note

BOAEOLT, S RRUESIAERE X A, ] DU frootl P 4 AIME R D % #£ 2N ebula Graph,

Nebula Graph ZHHFIEHAIRIET 3 @ AHLEAISIEATLDAPYRIE,

A SAIIE
RS IR IEEIRSS S AR B P 4, s, APV INebula Graphii, FHTSM5IE,
BRAHS BT

1. YREBACE S nebula-graphd.conf  (BRINERA Jusr/local/nebula/etc/ ) , &IE --enable_authorize=true F-ERTFEIRHY,
2. HJSNebula Graphfi%s.

O\ Note

THESMIEE, BOANGodfg@IkS N root, 40N nebula o F G TFIFIES ILNE A AR

OpenLDAPIEIE
OpenLDAPZHM HR i (LDAP) RUFFIESEER, RIS S SRR BE,
JEFOPENLDAPISIE

® Enterpriseonly

YT R R OpenLDAPHAT S350 IE, 1EE1EZ WAL OpenLDAP BT S 7§51k

G H#H: September 9, 2021
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8.1.2 I EH

8.1.2 AFE®E
AP PR ENebula Graph VR R AT s IR Sy, A SCITA2AR P BRIAR 3 5k,

FHES RIS, FP &GRS RN T % Nebula Graph, 1M BIEHEEATLOH TR E BT 2 I E I kR,

Q  Note

o BOAEOLT, B RIEshReR KN, P A LUE A rootH A RIE R # 41E#F|Nebula Graph,
o BUBUIRIG, RIS E s R e

B2 (CREATE USER)
FAAT CREATE USER IBAT R DAAIEEHTHINebula GraphH /7. 4 GodA e~ (B root FI/7) REUSHHAT CREATE USER 1EA],
* 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 TEA AT LURHEE B 22 R AE A CPERIZE T SRiHNGod A FIAdmin f (H FTRENS LT T GRANT ROLE 1EA], AEBERIVIHIT, 1HS
DA i 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 HAAJ R LA A P 45 E [ 22 R N LA B, TN God 4 (o P AIAdmin /& (U FRESHTT REVOKE ROLE TEA], A BRIV, 1
Z WNE f EAUR,

* 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 FEATATDUBSUH 505, BSINARRERALHE . HaTXGod At/ (Bl root FIFT) BERSHIT ALTER USER IEH],
* 1Bk
ALTER USER <user_name> WITH PASSWORD '<password>';
* Hl

nebula> ALTER USER userl WITH PASSWORD 'nebula';

HHBRAAF  (bROP USER)
PHAT DROP USER IEATRTLAMMBRFH . 4 ATNGod 4 Ll FREGSHAT DROP USER 1541,
©\ 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;

-351/656 - 2021 Vesoft Inc.



8.1.2 M EH

EERPFIR (sho USERS)
PUAT sHow USERS IEATRI AR HIF 1A, HATNG od i ELH FREASIAT SHoW USERS i5 41,
* 1B
SHOW USERS ;
* fl

nebula> SHOW USERS;

fRJGEH: October 27, 2021
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8.1.3 WiEf iR

8.1.3 NEABIIR

FridfAa, SR RAURIE S, FP AU G OB QIR -, ISRz,

REAE
Nebula GraphN& 7240, LT :

* God
* WihhiEbERA G, FEPHERIEIRIR, T LinuxHH root ATWindowsHY adninistrator o
* MetaflR&SWIEA{LET, 2EZNEIEGod AT root, #5354 nebula .

& am

TN IES root HI RS, CRUEEUE 22,

o ~NERHRREAE P Cod MO, AT LUEERERENFTA E 22,
* NFFFHRINGod e, HAEEMBIAGod AT root

¢ Admin
o KRR NIVEZE A Schemaflldatal G RIR,,
o ILURPANRR PR B 24 RIS A EL A

&

HEERPUL T ADMINZR A /4 g HAth

* DBA
° RBUIRMIYIEZERE Schemafld atafisEAR,
* EFEFBIRNINIE 22 RS HAh A =,
e User
* WIERAIRYIE 22 RTA Schemaly HBAUR,
* MR E 22T dataltiEE AR,

* Guest

* AR NIYIEIZE R SchemaRld atafy HsAER,

O\ Note

s AXFFEITOIR A, HAEEABIAAE A @,
s —MHPE-DEZEEANARGERA M ORIR, AU FIES U P E L,
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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 WFFkRIE, HARTEHSRRNIT, BIAN sHow SPACES , AN (R r] LUAT, (H2 XK [a) B B AR Y I 22 [H],

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 LAPHAT SHOW USERS F1 SHOW SNAPSHOTS 1541,

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 .
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

HAEGodfgt

RJEH#H: September 26, 2021
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8.1.4 f#iflOpenLDAPHSTE (740 1E

8.1.4 {FAO0penLDAP 1T S A IEIE

AN B Nebula Graphi##%|0Open LDAPRSS %, {#fHOpenLDAPHE X DN (Distinguished Name) FIEHETHRTIE,

® Enterpriseonly

NI A RE

NEAR

JEMOpenLDAPH ARG, %A KSHI%65% % Nebula Graphfif, Nebula GraphZ&EMetaljR55HERERMKE B EEE, WRKSEFE,
FHEIAIE S R ZE0pen LDAPHHEEIX W AYDN, IIEZR,

OpenLDAPSZHHVIAUE T 2E WA T BAS0E IAUERHY SR INIE,
fEIEA4BEIAE (SIMPLEBINDAUTH)

TR E IAIE 2RI I S A IGraph ARSACE S R, PHEROpenLDAPRILIFIIDN, AEIRIEDNAERS, fEOpenLDAP FiFTHIE,

EFRYEINE (SEARCHBINDAUTH)
HRATINER P Graph IRFELEER, EREERPIY vid RIS ZEVE, AUREE, S0 PDN, ASHDNAE, fEOpenLDAP -
HEATIRIE,
ARSF
* BEZ20penLDAP,
* EAEOpenLDAP FSAH P IIK SIS R,

* OpenLDAPHT{EARSS 4= EIFBARRIAIES R .
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https://www.openldap.org/

8.1.4 #/HOpenLDAPHITE {745 IE

BESR
D OpenLDAP FEFZEHEIIIKE test2 . 250 passwdtest2 FFIRHH TR,
1. %% Nebula Graph, 6#50penLDAPH X MIVE TIKS test2 AL,

nebula> CREATE USER test2 WITH PASSWORD '';
nebula> GRANT ROLE ADMIN ON basketballplayer TO test2;

O\ Note

Nebula GraphP @I i, 68 a] DUEEIRE,

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

# OpenLDAPARZ3 284k
--ldap_server=192.168.8.211

# OpenLDAPARZS281% 01
--ldap_port=389

# OpenLDAPHIEISchemaafi
--ldap_scheme=Ldap

# DNBIZR

--ldap_prefix=uid=

# DN/E&
--ldap_suffix=,ou=it,dc=sys,dc=com

* FRIBTINE

# BREMREXHRNEBRES.
--local_config=true

# REFESMHEIE
--enable_authorize=true

# BAWIEAT - password. Ldap. cloud
--auth_type=Lldap

# OpenLDAPARZ3 284t
--ldap_server=192.168.8.211

# OpenLDAPARZS28t% O
--ldap_port=389

# OpenLDAPHIEISchemafi
--ldap_scheme=ldap

# YPE BT REIDN
--ldap_basedn=ou=it,dc=sys,dc=com

3. #HJENebula GraphliR%s, EHTCEAERL
4. FTEFE,

$ ./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 OpenLDAPHT SR IRIEG, AMAF (G4 root ) EIEIER B3,

5% #H: September 27, 2021
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8.2 BIRIRER
Nebula GraphR#HRI (snapshot) e, FIT-AR7ERESAIRFLANIEIBRA, 4 HPVHIRERSRIRIEH, TLUE U HUR

8.2.1 RIS
Nebula Graphf £ iAEIREBRIAE 5 VA, IR F P S AE (8 FR R A

WIERB NS, XGod Mt r] DUEHTRIBLIRE, X TAEBH, 1HSIAE A GRE,
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 /I RIELLH AT AENE, B4 SNAPSHOT 2021 03090843 12, J&54% 2021_03_09_08_43_12 AR4EQIERA] (UTC) BB

AIEEER, PEEH 2 HEIfFleader MetalRZS#F17TH StorageiRZ5 41 H 5% checkpoints AN,
H T PSEE A RIBAT RS, AU Linux a4y find o B4

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 MRk

SRR
b BimA
Name TREGHFR, BIZ%9 SNAPSHOT , FRRIZ S PRI, [EZ800 R ER A RYIN [F s (UTCINAD
Status PRIFURAS,  VALID SRR PRIRARL,  INVALID RO PR IR AN,
Hosts A7 PRI BT A Storage AR 55 2RI TP A1 1,

8.2.6 MIpRIRER
43 DROP SNAPSHOT R LUHFRIEERIIAR, B ¢

DROP SNAPSHOT <snapshot_name>;

ARG

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 LIRS RS, BT UUHE SO PERIR RSN, WATLGE T she A TRE(E, SCENBEHATT

1. QI PR)S, SfEMetalRSs#aHIStorageliss Az H SRR checkpoints H3, (RAFCIEITIIR, LIASONA, STFE2NEZEmRE, G gy
SIERTELE 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],

5% #H: October 27, 2021
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8.3 Group&Zone

8.3 Group&Zone
Nebula Graph#2#tGroup&Zoneljgt, AILLNStorage T MU T/HAHEM, SINBETRMRA,
831HEHRER

FFRILLFFStorage T mUMA RN Zonet, £ NZoneMi—1"Group. GIEEIZZMINTEEGroup, MATEGroupNiIStorage i sl F OB R AF iR %2
e 5 NHEIARREEEEES N ZoneH, AT 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 |

815 EzIStoragelRFGSIMINERMFAH S, MMA41Zone, A5 Zonel, Zone2, Zone3/llAGroupl, Zone3. Zone4/fllAGroup2,
1EEGroup 1 OIFEEZERIS1, oh MHEIARIIEFE(EZonel ~Zone3, TR{FiEEIZoned MIH1EE L,
1EEGroup2 OIEEZERIS2, 7k MHEIARIIEFEEZone3 ~Zoned, T~R17iEEIZonel flZone2 HIALEE L,

Ll T Zone g, P AILUEE S HRIXIZoneMIGroup, SLIMBRFRE.,

8.3.2 EHI=
o MG 2 A E S 1 Storage T |, MITAEI TG B 1 B 1,

o REREETT . BRI B MRS SR, NS EHRAA,  EEEERE P R AU
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8.3.3 ZFEM
*° ZonesEStorage T INER, B Storage T HIHBEMA—"NZone,
* Zone AT LIEED FIVEIAR, (HFR—4N ATE—4NZoneh HAER—NEIAR,
* 21 ZoneR LI — 1 Group, JEEH, I HATLUTHIRIGE.,
* —/NZoner[LINAZ 1 Group,
* filiESpaceM AR5 EGroup, ZEZERINEIANIT S5 E%Group £ ZoneH,

* —/MGroup A LAGIEZMEZERE], {HZGroupHZoneEFREATE T QI 22 RINFTENVRIAEL (replica_factor) o

8.3.4 EAXRIEE
ADD ZONE

fil##Zone, FfIFStorageisifllAZone,

ADD ZONE <zone_name> <hostl>:<portl> [,<host2>:<port2>...];
BN

nebula> ADD ZONE zonel 192.168.8.111:9779, 192.168.8.129:9779;

ADD HOST...INTO ZONE

T##4 Storage 1 RMAC AR Zone,

O\ Note

B Z J5 16 i FH BALAN CE i 43 5 R 67 #0345 185,

ADD HOST <hostl>:<portl> INTO ZONE <zone_name>;

DROP HOST...FROM ZONE

MZone filFR#EAStorage v .

Q Note

GroupHE{EE A Storage T mUEIRIEHEMIR, F2SeMIbR X BRI E 22, FAEMIBR Storage i i,

DROP HOST <hostl>:<portl> FROM ZONE <zone_name>;

SHOW ZONES
BHEFTHZone,

SHOW ZONES;

DESCRIBE ZONE

EHEIEEZone,
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DESCRIBE ZONE <zone_name>;
DESC ZONE <zone_name>;

DROP ZONE

MikRZone,

O\ Note

E SN AGroupfyZone LiEEHEMIER, FEIEMGroupHHllRiZZone, sbRATENGroup/s, FHEMFRZone,

DROP ZONE <zone_name>;

ADD GROUP

fll7#Group, FHfZonelll AGroup,

ADD GROUP <group_name> <zone_name> [,<zone_name>...];

NG

nebula> ADD GROUP groupl zonel,zone2;

ADD ZONE...INTO GROUP

FHENZoneMA EEIEHIGroup,

O\ Note

T2 J51 i FH BALAN CE i 45 S ML 67 #5715

ADD ZONE <zone_name> INTO GROUP <group_name>;

DROP ZONE...FROM GROUP

MGROUPHHFR¥Zone,

O\ Note

GroupH IETEME Y Zone EEELMER, FHZICMER KIBXATE 22, FHEMPRZone.

DROP ZONE <zone_name> FROM GROUP <group_name>;

SHOW GROUPS
EHEFTHGroup.

SHOW GROUPS;

DESCRIBE GROUP

HEEEGroup,
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8.3.4 HAIEIR

DESCRIBE GROUP <group_name>;
DESC GROUP <group_name>;

DROP GROUP

MERGroup,

O\ Note

IETEfE I RIGroup IR 2 HIR, 752 SeMIBR X BRI 22, REMIBRGroup,

DROP GROUP <group_name>;

G HEHT: October 22, 2021
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8.4 SSLiN#

8.4 SSLINER

Nebula GraphZH#{E% i, Graphfiss. MetalR&5HIStoragefliss 2 M TSSLINE &R, ASTAZEANARESSLINE,

8.4.1 ARFEIM

TFIESSLINE SR MEERE

8.4.2 BENA

SR BRIME BLH

cert_path - PEMIE B,

key_path - BRI E,

password_path - BRSSP

ca_path - ZASAECAIL I B 1%,

enable_ssl false JE IS SSLINE,

enable_graph_ssl false A AEGraphfiRss LIS SSLIN%,

enable_meta_ssl false I EMetalli 55 _EITIS SSLN%,
8.4.3 IEPIRI

N7 RERISSLINE, #AUHSSLIET., Nebula GraphSZHRFMAMEFK |
* BEAIETER
T EATHIFEARUED, FEAYEIERNE, O RAECES IR cert_path . key_path F{l password_path
* CAEAUEAR
FLAEINENIM (Certificate Authority) HIEEAIER, FHEARIBIEERNS, 1EXRIIACESIFNILIE cert path . key_path ] ca_path

8.4.4 NZ MK
Nebula Graph Sz =i sie, ME K EAERIES WA,

* W&, GraphfRSs. MetaR&5HIStorageRss 2 MRIIEHEIRINE,

BN nebula-graphd.conf ,  nebula-metad. conf FI nebula-storaged. conf BCiE SCHF, 1%i& enable_ssl = true o

* A& A Grap h iS5 .2 R ARAE N,

G TRBZEER—MUERN, (O GraphiRFSHSGT, KO HMARSS pTLGEE NFRNES RIS, EFRME, FEIEY nebula-graphd. conf FLIE
S, 1BE enable_graph ssl = true o

* MEEREPM etallR 55 H X RIE LRI

SEA T metafRSEHTRHREIER, FTEEEY nebula-graphd.conf .  nebula-metad. conf F1 nebula-storaged. conf AL X, %1 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

BHNEEH BE2UED, HXIZ P, Graphfiss, MetaflissfiStorageliiss 2 AIEHREMBE TN, 75500 = MICE SRR T4 M i

--cert_path=xxxxxx
--key_path=xxxxx
--password_path=xxxxxx
--enable_ssl=true

3. BPmgE L EERETIHIRINZETMNCA, REIIiES Inebula-test-run.py,

5% #H: October 15, 2021
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https://github.com/vesoft-inc/nebula/blob/v2.6.0/tests/nebula-test-run.py

9.1 Compaction

ASLAGICompaction#IH %15 EL.

Nebula Graph#, Compaction 2R EEMISATRIE, XHEREARILEEIII,

Compaction 1R F A IIRRER: IR, AR5 RARIBAATAIRT], RETGEREE, ALURMSHET L, A RBIES ANebula Graph/g, H 7 #%
PUERE, FTETAMA Comaction HF (227 Compaction) .

Q  Note

Compaction FEPEZ KA R] 5 AL VIO, BHNAENL SR (FIANER) AT I%IRME,
Nebula Graphf FAIZEAIHY Compaction 4 : E 3] Compaction 14 Compaction o

9.1.1 BxfCompaction

H3)) Compaction BAERGEHENE, G ALIRSRGER N HENAIL Compaction #F, SEAFEINTRINATIEREUERE, BRIATEOLT, H3) compaction BH BT,
ATRETENLSS AR, SECEIME IO,
9.1.2 £ = Compaction

i Compaction FJLUNEIZE I T ARG G H#(E, BIANEHFSCF, MBRTTLE MRS, B EREFNRE, S TIBAMIT 2R Conpaction #(E

O\ Note

AR SRR (BIANER) PUTIZIRME, BE SR SRR IO ML 55

nebula> USE <your_graph_space>;
nebula> SUBMIT JOB COMPACT;

b AR EWEAIID, A AT DAEE AN T 6 57 Compaction JRZS :

nebula> SHOW JOB <job_id>;

9.1.3 RN
Jyf#iENebula GraphPERE, THSEATHFRIL
* BT ASERUS, TEHAT SUBMIT JOB COMPACT o
o NP SS{EIER] (BIANZER) PHAT SUBNIT JOB COMPACT
* Jof2Efil compaction HYISREHRR, TETERLE ST nebula-storaged. conf FHEEAI TS |

# RERERGIF920MB/S,
--rate_Limit=20 (in MB/s)

- 365/656 - 2021 Vesoft Inc.



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 ?

AL, BRI ETRERTIORRR, AIREREICR,

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 ?

ARILUELE, DAEERHERIETER, 3XERocksDBIIERH.

T HEH: October 27, 2021
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9.2 Storage i

9.2 Storage fa E39;

PRI LA BALANCE 1BA) P53 FrflIRaft leaderfy o34, sEMIBRTTAStoragelii &5,

9.2.1 D HE DT

BALANCE DATA TR RTTAA—MESS, FfNebula Graph&HEHEy 0 AP0 FECRIFTA Storageli55ds. Wi QUENIAT — 2 HES TR BARFIAE 77 73
ﬁo

REAF ILEERE P TR s S HLAR I IP L, BT FES TR, SNESTFEFRRIK.
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il

DifgiEny A Nebula Graph vffil, SfFHHIIETIStoragellRssat)m, HilRssas LG D,

1. HUUTAT4S SHOW HOSTS K 79 i I 43+

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. RIBREIFMESSID, BUATATSS BALANCE DATA <balance_id> KA (TS5 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"

100

PO
| status

77777777777 +

"[1614237867, 11:1, storagedl1:9779->storaged3:9779]" | "SUCCEEDED" |
"[1614237867, 11:1, storaged2:9779->storaged4:9779]" | "SUCCEEDED" |
"[1614237867, 11:2, storagedl:9779->storaged3:9779]" | "SUCCEEDED" |

"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, TEEHTAT BALANCE DATA . ATEREEMUIABSTH A N RERRIRIAIE, 1EINebula GraphthXF5RHAB,

O\ Note

BALANCE DATA T X¥ffleadery 3 fi, ¥ffileaderidZ Wigfleadersy fi,

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,

—_ + — +

 WURAEEPUTIIRBEIIEHES, 2REHEIAIESID (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,

- 368/656 -

2021 Vesoft Inc.


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

9.2.3 EAENEIIEES

— BT FAESAGEREF IR, P AT AR AATAR4T BALANCE DATA o
o WIERAT— MR ESIHER— N TS, Nebula Graph REFESZ AT MBS,

* AERAT— DI ES IR — D FHESERARK, Nebula Graph ZEa1— MIHIRIESIHIES.

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
5, SWETEIIETSS, MARMTIHESS,

9.2.4 B BrStoragefR %S 28

FEREENIStorag eIk ki NERERIAS, wTLUFH @45 BALANCE DATA REMOVE <host_List> o

il

MR FERERLL T A Storage k% 4.

55 2 4 F TP 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 GraphIFEs—MEaMES, iTistorage3flistoraged 5, REIHIRS S MEREHREIR,

O\ Note

ET&T AUIRS R E/R OFFLINE, Zidsk—REMIBR, 30# S meta ELE T removed_threshold_sec o

9.2.5 tyffleaders %n

BALANCE DATA HAEIT 77 0, GESfiRaft leaders /i, FIF RILUSI I Aiv43 BALANCE LEADER ¥ffiflead ers)ffi,

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 Yffileadernfi

1£ Nebula Graph 2.6.0 #, Leader Uit SBUGN YK EIERHIZ (Storage Error ERPC_FAILURE ) , ZbFEJTIAULFAQ,

HJE EHT: October 27, 2021
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9.3 [t

9.3 BRIt

A EGHENebula GraphIi H FraR IR R — L EER IR HE AT

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
20-805, A E A IE A TR L,

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

H#37Tag (B#FEdge type) B, FRESEENMNIEN, #HFH Schema,

8 g2t €150 s L R T 3 D
SRR L S BRARYERSY BV CUEE) , ARRdEE U,

—LEE R eschema-freefVigil, FILERWERIY b, MEZENIMEOZIEYE, #ATLOEY B, BIERDURBEIN RS, RZIRR,
IXSSRGUE T T B TR A R L.

ifi Nebula Graph 2.6.0 /&5 Schema 1y ({T178Y) RS, XEKRE I SSEIRERIAIIER 7 2 ARG E SR, FlalEM: Schema M iZg#ek
25, BT MySQL H ALTER TABLE 25 i%/R St i1,

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 D VPRSI, | EEIRSeim i L RREUR PRI TERERAT. B, B Ma ks, Rk, ARIGERE =R
JETE, EXOIE—Tag person, R ATINIIES, Fikb, RIEREOVEL WROE - NLSRESCNTagHl— N Edge type has, 501
—NAFPRETR ARSI, SRR TR R R 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, SEVEMN (src)-[edgel]->(i_node {P1, P2})-[edge2]->(dst) » fF Nebula Graph 2.6.0 Ha]DUEE{#
F (src)-[edge {P1, P2}]->(dst) , IRAN@HIIREERBITMRE,
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9.3.2 THESFFENASE (M)

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,

AligETagEN

TR, RIS PR IR — 1 Tag, BRI T,

IERAfERAZRS|

B MRS [P LU B ARSI VID, [ERR5 12 FEEER THI0%EEES, HAERIEASCANEIEEN e #HIZR5],

SiEigitvip

£ VID—,

97 3
Fih e EMERIE KSR SRS 6200, SEEAOKRE (write amplification) . BEHESCNHKXCAIAE HBase/ES 7, IHMbE
fEZRHE Nebula Graph H,

9.3.2 FEEZFFoISE (BT FE)
FERE ST, HEERNEENEELR, LR RS RSN R g,

Nebula Graph 2.6.0 FARTLUEH Rank FBAEMINAGEE(Int64), H2A L&A TFERAIMNERINEEE (FRICBESBEAER) o KIHTRE
SHFASIN A,

W o W E ¢
NE NE yo? g0

(R £, ™ s t,

1. https://blog.twitter.com/engineering/en_us/topics/insights/2021/temporal-graph-networks €
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9.3.2 TREFFIASE (N FE)

IRJEEHT: August 19, 2021
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9.4 RGN

9.4 Ryt
9.4.1 ¥EFFQP S S aRAIEEL G

* Nebula Graph 2.6.0 BHE KA (HEWREY) AREHANVNER, WA BREEER (2D , ERENEREHENFEASHA
R OLEADNREL) —BMERNIEARR § HEEERIIF R RIZ——QPS K,

o (X TR BN R, HRIERIBEARS, TR MEREVIMEFEAGRIR (121 o NRHEINGE, w]DERN FHFRER i — KA
W3R, W NER, HREEGZ Mgraphd, SUERTLURREN KIS RAVINGE, R NgraphdAE S, 544, WAl DUSERIE A e
Nebula Algorithm,

9.4.2 KT BNEEY B

Nebula Graph 2.6.0 SZFEKF R :

* Storaged 7Ky JE
- i@ fstoraged AUNLERECR, ATLAUKIERIEM ISR IFIVIIRRE ), SEIIREIRQP SHIKHEIAL,
- {HHF partition #(&1E CREATE SPACE INE[EE, HitL¥A partition MIARSSHEN R EAARSS AUE——BIAN © FRESCAA s g FETCH ),
BN TTARI) T FEAR SR (60)
* Graphd /KR :
- SREZE PR NMER, #RHA 4 graphd 28, Hfth graphd AR5 540MIZIEK,
- Rt graphd HLEECRE, FTLUEIERPEAEQPS, HARRERRE MERINE,

* Metad KD,

HEEY BT R A T S, (HS4ER(EX 8, Nebula Graph 2.6.0 HAJDIEEEY &,

9.4.3 BiEFE ML

* B, Nebula Graph &G EREFEMERELS S, AT OLTP BUMIRY“H AL LG AL 5 MIFK G OLAP MU — G AZRFH,
o JEFEARIREATT I, KILRAVEER T AR DU ssthndiy 7k ; /M REYS AR INSERT 154],

* ERAIEIINTLZIT COMPACTION A1 BALANCE, SRR bEHEE AEE 21,

* Nebula Graph 2.6.0 3 X RAEARAR VSRS RETE, BHEE 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,

R HEHT: June 1, 2021
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9.5 AT

9.5 H1TITXI

Nebula Graph 2.6.0 SK 7 E TR TR, P EESEEITIHRI, BRI TE MR (RAHM A HRIZST), TR e aRs PRI
iﬁ'o

EEEPUTHRIRPUTIHE, E2EEXPLAINAIPROFILE,

FJE5%#H: September 17, 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) .

MRS, USRI Bl BIANHE S INERFRESEIR DN (ELRV) | ISR, BUTRITPIIIIALT, ZaME iy
HRALSE, TR P PROL S, R R PR o

f£ Nebula Graph 2.6.0 #1, —/ & FIH BY B Key-Value (LUZMHY vID DUSRHMITEEMEN Key) , H out-Edge Key-Value A1 In-Edge Key-Value
HAEMETER—> partition H(EMRFIRIE W FiEZ, I HLL LSM-tree WERALUYFRAERR (R .

KA MZE LN ERER , E WZSAXSNEmER, HRWKEIKEN IRF 10 3% (EFAEEN, YseCompacti®fE2fG) , EARE
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 2.6.0 B3R5 VT2 M 7B RocksDB RYSHRE, SXRMENL FHIZRE IR sISHERN ey o M 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

[

PR amE

RNV R, — BRI RS

* MiERZ258, &I —5%
BN, —NEERKIZSEE © (PA)- (8] ->(WPB) o X ik FEDN —sasziamin ,, AR (rea) 1 (kFB) ZIRREEBUT HIEEK 5,
%A, JE. sGEARRE, AHFRIBIVEIKIAZ, tst2 It EMERERIENGL, SO BRA« A BRI E, Tl Bl A LKL,

o PR MHFEZERI, RZRARFSTINA
BAN,  (N37)<- [depart]-(WBE) i, S DAERMIIEIERE, WSO —SMHERNIAZ A, IBAKREW AN BRI,
IR #iz2 A% FF depart X PMEdge typeffn H4IFVEdge type, 4 depart_ceair, depart_csair 5, fF&if) (BLED) W, f8EBEEMIMTZEN
Alo

e I TisA L
BAN, AT (N)-[E5R]->(R1T) HIERINES, FERBURITARME R IEFUE RN RIER N Z,
AILLFRZ AT R A IR AZ MHRI T L AL, A2, A3,

(A1) - [f&5R]->($R47AL), (A2)-[fERR]->(R1TA2), (A2)-[fER]->(3R1TA3);
($R1TAL) - [BF]->(fR1TA), ($R1TA2)-[BF]->($R1TA), ($RITA3)-[BF]->(R1TA).

SXHPY AL, A2, A3 BERTLUE A BSKIN=A04T (AR, B, WD) |, WATLUR = AMEERNBEN BT, BIAIHEREHXI5 AL:
1-1000, A2: 1001-10000, A3: 10000+, XFF, TN T A WULMHEIE, #EEASNNNT AL, A2, A3 Y= RAHHRIE,

BJ5%#H: September 17, 2021
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9.7 SEERZEH

Nebula GraphfES/TEERE RN, AN SLER RG], &

9.7.1 W15
3
o Gy

- S

9.7.2 A%
* MATCH"E K-PatternfySEi
* ffaliNebula Graph3giin— il
* ST BDDHICHINebulafeilliiHEZL ER (1)
* AT BDDHICHINebulaflliHELER (T)
* f##fiNebula Graph 7% H R K

o FTRSERG BN SOA R

9.7.3 AT E

* F-FNebula ImporterfltE S A T EMRERIE TSRS,

* ¥f#Nebula 2.0 AEMIXAINebula Importer£dis S AL

* Nebula Graph >##]DBC#}X

L FNEIE

9.7 SKEREN

I HHT: September 18, 2021
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https://nebula-graph.com.cn/posts/
https://nebula-graph.com.cn/tags/-E6-A1-88-E4-BE-8B/
https://nebula-graph.com.cn/tags/-E7-94-A8-E6-88-B7-E5-AE-9E-E8-B7-B5/
https://nebula-graph.com.cn/tags/-E6-80-A7-E8-83-BD-E6-B5-8B-E8-AF-84/
https://nebula-graph.com.cn/posts/nebula-graph-source-code-reading-06/
https://nebula-graph.com.cn/posts/bdd-testing-practice-add-test-case/
https://nebula-graph.com.cn/posts/bdd-testing-practice/
https://nebula-graph.com.cn/posts/bdd-testing-practice-volume-2/
https://nebula-graph.com.cn/posts/nebula-graph-subgraph-introduction/
https://nebula-graph.com.cn/posts/how-fulltext-index-works/
https://nebula-graph.com.cn/posts/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/

10. &P i

10. B P i

10.1 EF i/ ™A
Nebula Graph#2 =2 FAE PG, T H %R, EHNebula Graph BEHRE,
* Nebula Console : JFiA4:CLIZ /8
* Nebula CPP : C++ %/
* Nebula Java : Java%sf i
* Nebula Python : Python% i

* Nebula Go : Go& F it

O\ Note

F*Nebula Javazdt, HhE e R 3igkfi e (thread-safe) o

BJEH#H: August 10, 2021
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10.2 Nebula CPP

10.2 Nebula CPP

Nebula CPP2—#C++1BSWE i, AILUEE, EFENebula Graph BEIEZE,

10.2.1 BiRSRG
s B REEC++, GCChliAN4A .8 E,

* G LAR TR IR LM, TR IETES DR (BRI 23 = PRAS L

10.2.2 iR AXTER
Nebula Graphjiii4 Nebula CPP/ili4
2.6.0 2.5.0
2.0.1 2.0.0
2.0.0 2.0.0

10.2.3 ZZENebula CPP

1. 5if%Nebula CPPIEILEIH] 2,
o (MEFE) WIRFEZEEEEMA Nebula CPP, E{HFEI --branch FEED X, HlAIZEEv2.5.0 EATIA, EHATAI R a4y .

§ git clone --branch v2.5.0 https://github.com/vesoft-inc/nebula-cpp.git
* WURFELZL N IR, ERAITAN T @5 T 8 naster 53 AYTRAS -
$ git clone https://github.com/vesoft-inc/nebula-cpp.git

2. A H3Enebula-cpp.

$ cd nebula-cpp

3. Al HREbuild HiE A% E R,
$ mkdir build & cd build

4. fffiCMake4: iiimakefile X F,

0\ Note

BERINZRERE 2T Jusr/local/nebula , ARFFEMELEEEE, ETE TSP MZEL -DCMAKE_INSTALL_PREFIX=<installation_path> .

$ cmake -DCMAKE_BUILD_TYPE=Release ..

O\ Note

WIRg++ R Fec++11, IERMIEDR -DDISABLE_CXX11_ABI=ON ,

5. 4ii¥Nebula CPP,
R E SRR, FTLUSERIEI - HA T4, FHT8E v BUEC\(\min (\text{ CPU } &£ \frac{ N17#(GB) } {2 })V)s

$ make -j{N}
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https://github.com/vesoft-inc/nebula-cpp/tree/v2.5.0

10.2.4 754

6. Z¥%Nebula CPP,

$ sudo make install

7. SRENSRERF,

$ sudo Lldconfig

10.2.4 fERAAE
FFCPP UGz N T A TSCHERTR], 2 TR LA SessionExample. cpp M, A 4BUIAI#EELE,

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

* Llibrary_folder_path : Nebula Graph#lZAFE X FETEEREE, BRIAN Jusr/local/nebula/Lib64 o
* include_folder_path : Nebula Graph3kX{fHFEEE, ERIA /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

BelMEs
PEAIRAIES M 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();

5% #H: September 3, 2021
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10.3 Nebula Java

10.3 Nebula Java

Nebula Javaig—#Javald 5% i, FILUERE. EINebula Graph B¥#EA,

10.3.1 FiESRG

E%c%Java, RARN8.0 KR L,

10.3.2 hiR A IRE
Nebula GraphjiiiA Nebula Javaliii4s
2.6.0 2.6.0
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 () WIRFEM A EM AN Nebula Java, 1EEHIED --branch $§E )3, BIAERvV2.6.0 RAGRRA, IEHRATAT R -
$ git clone --branch v2.6.0 https://github.com/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,

fHIDEA% T BS AMavenliiH, IETE pom.xml HESIIANT T -

Q  Note

2.0.0-SNAPSHOT K H B R RRAS,  RIREFFEIEARKN M, EIEHrelease R4S # 2.0.0-SNAPSHOT .

<dependency>
<groupId>com.vesoft</groupId>
<artifactId>client</artifactId>
<version>2.0.0-SNAPSHOT</version>
</dependency>

AR TEH WO ORI, TETE ponoml FERIIAT TNZ (releaseiAA T 2R

<repositories>
<repository>
<id>snapshots</id>
<url>https://oss.sonatype.org/content/repositories/snapshots/</url>
</repository>
</repositories>

WA Maven EHIH, HFE0 FEJAR U T2,
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AR A

P RENES W 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 Llike(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 Llike(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);

// query

String query = "GO FROM \"Bob\" OVER Llike " + "YIELD properties($$).name, properties($$).age, properties(edge).likeness";
ResultSet resp = session.execute(query);

printResult(resp);

}Hinally {

}

if (session != null) {
session.release();

pool.close();

>

10.3.4 flifl75i4

04E]

T October 22, 2021
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10.4 Nebula Python

10.4 Nebula Python

Nebula Python@—#PythoniBE & i, FILAERZ, BHENebula Graph EEHRZE,

10.4.1 BRSRG

E%%Python, FRARN3.5 K L,

10.4.2 hRAITERR
Nebula GraphffiA Nebula Pythonfili A
2.6.0 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 Z#Nebula Python
pip&iE

$ pip install nebula2-python==<version>

SRR

1. 5if&Nebula PythonJFfSEH1 4.
o (M) ANRFELEHEMAN Nebula Python, 1AL --branch $5E 5, BilANIZeHv2.6.0 RAGRA, EHMATAT T a4

$ git clone --branch v2.6.0 https://github.com/vesoft-inc/nebula-python.git
* WIRFELL N IR, HRATAN T @5 T 8 naster 53 AITRAS -
$ git clone https://github.com/vesoft-inc/nebula-python.git

2. jit AH3knebula-python,

$ cd nebula-python
3. PUTANT i 2,

$ pip install -r requirements.txt

O\ Note

AISRARTETF AR TR T BT, 15 %% requirements-dev. txt FYARES,

4. PUTAI T v m &,

$ sudo python3 setup.py install

10.4.4 #%0MKHS

FEAREIEZ M Example,
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10.4.4 #OES

EEGraphiRS3

# EXEE

config = Config()

config.max_connection_pool_size = 10

# VRLERE

connection_pool = ConnectionPool()

# MRATENRSBES, WiREItrue, TMKEfalse,

ok = connection_pool.init([('192.168.xx.1"', 9669)], config)

# HEL D ERIERBITER.
# WEEHRRIAIE
session = connection_pool.get_session('root', 'nebula')

# EREZE
session.execute('USE basketballplayer"')

# BPUTEBTACHD
result = session.execute('SHOW TAGS')
print(result)

# BREE

session.release()

# 75352 © fEMsession_context, RIEFHBIEL,

with connection_pool.session_context('root', 'nebula') as session:
session.execute('USE basketballplayer;"')
result = session.execute('SHOW TAGS;"')
print(result)

# XHER
connection_pool.close()

&EfEStorageiRS3

# REFIENetafRS AL

meta_cache = MetaCache([('192.168.xx.1', 9559),
('192.168.xx.2"', 9559),
('192.168.xx.3", 9559)],
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)

% #H: September 3, 2021
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10.5 Nebula Go

10.5 Nebhula Go

Nebula Gog—iKGolBEE & i, FILUERZ, BHNebula Graph EXHEZE,

10.5.1 FitRSG

E&Go, AN 13K L,

10.5.2 hRAXIEZR

Nebula GraphjiiiA Nebula Golili#
2.6.0 2.6.0

2.0.1 2.0.0-GA

2.0.0 2.0.0-GA

10.5.3 F&Nebula Go
o () WIRFBE TGS EAN Nebula Go, 1B FHIET --branch 5, BlAZ3EV2.6.0 ZAlA, BEHITA Ty :

$ 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

A RENIES Mgraph_client_basic_examplefligraph_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

G H#H: September 3, 2021
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11. Nebula Graph Studio

11. Nebula Graph Studio

11.1 Studiohk A< #ri5 A

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
* [EE LU R MmN Tag/Edge SiH @ MR 2R RI,
° (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 1, 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##F Studio) Z—#AILLET Web ViRV EEERZFEAML TE, #80 Nebula Graph PR, #REHIE. BiES
A %5 nGQL &iff, EHRRE ARG, MEREREIRERELE, APl bUsson L5, HFAITE Nebula Graph GitHub @&+ #
ERHTTRE, 11§52 Wnebula-studio,

RIThRA
AT R DT Py A Zedi% Studio :

* Docker fifiAs @ P RILUE] Docker RSB Studio, FFi%#H%E| Nebula Graph ¥dE/#E, #4182 Docker #%E Studio,
* RPM hfAR © FIFRILUE RPM IRSS5E8%E Studio, F%#:E| Nebula Graph ¥4, 1H#4HEE5% RPM 1% Studio,
* tar WZEEERE - P AILUER tar IR Studio, Fi%EHE| Nebula Graph $dE7%E, H#4MEES% tar ti%® Studio,

* fififf] Helm Z2550%E © 7F Kubernetes $# R Helm Z253150% Studio, FHi%EH Nebula Graph #dE/4E, 145857 (i Helm H&
Nebula Graph Studio,

PURiERE T AIIRERE AR, TEEH Studio INFIRERZEIRAL, HAMER, 2% (LR,

FEARTARE
Studio AL TIRE

* GUI &, #{#&EH Nebula Graph K
* {#if] Schema HHIAE, H Al AR RmESEK Schema (830 A&, Pud EF Nebula Graph,
o ) PEflE DohE, AP RIAUEA nGQL AN Schema, JABIEHMITHEMSE (T,
o {1 S ThRE, W RRAGECE, FIPRTRERL RS A SRR, HRENEERIRS A HE,

o EHER, SRR REEE, (A5 RIEE 2 R KB, S8 m BRI S8R,

SRR
RALLTE—FRK, #ALEA Studio :

o H—EdRE, AT EBERRE BRSO, PRI LUE Docker Compose @58 Nebula Graph, Ff#iff] Studio eI LIRIE,
* BAZEE T Nebula Graph ¥dEFE, JEHESSAKIEE, MEM GUI TEMST nGQL IBA&I, Al LRIBERSEEE T,
* WIFF4a%:>) nGQL (Nebula Graph Query Language) , HEAFIHAGSITLE, BREEH GUI TEERIEMMLZE TR,

SRIEIE
K9 Nebula Graph BRUIARNEMSHATIE, A, —BER R AILUER root IKSHITEZLE S Studio.
24 Nebula Graph Ef 7T H®RIEE, FF HEEH AR ENKSHIZE-EES Studio, kT Nebula Graph WEHIRIEMEE, £% Nebula Graph fl
FFM,

E 7]

* [&fi# Nebula Studio EHRMEE (357230)

- 389/656 - 2021 Vesoft Inc.


https://github.com/vesoft-inc/nebula-studio
https://www.bilibili.com/video/BV1QN411Z7Vh

11.2.1 {142 Nebula Graph Studio

R HH: November 1, 2021
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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 {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
RN

Studio HE{HF x86_64 4,

g L
Studio EEEIRGHRE EEERKIN CSV StfF, (B2, BANSIIFIVINARFIN RN SZERE, i H A S B DA P A Sk,

HiEEn
HRICRHE #EilE LD CSV ST I EE R BERR LA DL CSV AR S hildE, AR HtdRs 7

nGQL %%
FRUUFAASY, R RILUE PEllE _EPUTATE nGQL 154)

* USE <space_name> : HAETE Space THFIFRAIEREEIZER], BB T MEAIEREIZ(H,
e YEfile B nGQL EAIN, P RIAERLEIZESRAT, ARE TR,

MRS

S FHRETRARY Chrome 177l Studio.

11.2.3 fHRRH

5% #H: November 1, 2021
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11.2.4 WA H

11.2.4 NRAEH

Studio A THEITARSH. AFFLGEE Studio KZATMRA L EH R ZATHIYIEE,

JRYBERE Studio 5, MIFAILMETTEA_EARTGRERS, Bl Bk, #ifEEE Studio FURAERHICR,

RJE%#H: November 1, 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 #

R EHT: May 24, 2021
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11.3 LHEEEF

113 REEER

11.3.1 #BZ Studio

A BAMAIEAHLE. Docker, RPM A1 tar @#% Studio,

O\ Note

P el TE Studio TELIR A #E Dhhk,

RPM HiE Studio
AR
£ RPM ik Studio .2#fl, FAPHEREFHIALMEE
* Nebula Graph iRFEETRBIHES, FAMERE, %ENebula Graph L241E,

* I Linux Z1THCH CentOS , ZZEH Isof AliRAN v10.16.0 + LLEM Node js,

©\ Note

node Kz npm AR TR ELEETE Jusr/bin/ HET, DIFTHEL RPM &0 node S AEIVIE M.  Flanodejs12ERIAH &M /opt/rh/rh-nodejs12
o FHPRTLUE F DU fiv 43 BT 3% 4% -

$ 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 WERTELETTAART,  DUF S AL T AR RS,

LRSS L]
7001 Studiof fikwe bl 55 #
8080 Nebula HTTP Gateway Clienti#{THTTP@E{E{# .

2
1. BHEFREOERF TERPM T, BBOERRRHhAR. HH TR T
wHE LAl Nebulalifi#
nebula-graph-studio-3.1.0.x86 64.rpm nebula-graph-studio-3.1.0.x86 64.rpm.sha256 2.6.0
2. {FFH sudo rpm -i <rpm> fIDZCEERPM el
AN, Z#Studio 3.1.0 MATELETLAT @ s
$ sudo rpm -i nebula-graph-studio-3.1.0.x86_64.rpn
YFELREITE RN, #FR PRM MK Studio EARINE,

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://nodejs.org/zh-cn/
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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 R EEES ERROR: bind EADDRINUSE 0.0.0.0:7001, FAFRILUGEE LT nE&EEu 1700 12845 s

$ Lsof -i:7001
NSRS, HOERES Rz bR, APl bLEd LT e Bt Studiolikss Bamim, I EHEaIRSS.
//EHstudioBRSBENH
$ vi config/config.default.js
/11X
config.cluster = {
Listen: {

port: 7001, // EFXANHOS, HMEE—HaTEABHENET
hostname: '0.0.0.0"

//EFBzhnpn

$ npm run start
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11.3.1 #% Studio

tar @EBE Studio
AR
TEERE: tar W2 Studio 2 a1, FFRREHALL TSR ©
* Nebula Graph RS ELHBIHES, HAHER, % Nebula GraphZ2E%,
o M Linux FZ2EERRAN v10.12.0 LLER Node js.

o WPRAELETTAAR, LU m AL T AR AR

b NES, BEHH
7001 Studiof2 fitiyweblk 5%
8080 Nebula-http-gateway, ClientfyHTTPAR%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
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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 RS ELHBIHES, HAHER, % Nebula GraphZ2E%,

* fERIFBEST Docker i Studio FIHLAs EZ2253£ /55 Docker Compose, T4HI{EES% Docker Compose A%,
* WCRELEITERT,  DUF R AT ARIHERTRES,

LTS Bim
7001 StudiofZ fitHIwebfiR %5
8080 Nebula-http-gateway, ClientfyHTTPJK%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,

- 399/656 - 2021 Vesoft Inc.


https://docs.docker.com/compose/install/
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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 GraphfiliA

nebula-graph-studio-v3.1.0.tar.gz 2.6.0

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:

-400/656 -
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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,

IR HHT: November 1, 2021
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11.3.2 fffiHelm %% Studio

11.3.2 fEAHelmEBZE Studio

RS FAAIEKubernetesHH i Helm £ £ 53 Studio.

=S8

ZEStudionl], P RREEELL MR H A PR ZCERRA T IERE: ©

L/t JRASBE R
Kubernetes >=1.14
Helm >=3.2.0

T
1. 5ap&Studiof i ESEI 3241,
$ git clone https://github.com/vesoft-inc/nebula-studio.git
2. 3 nebula-studio H %,
$ cd nebula-studio
3. HHH %% ENebula Graph Studio chart, ## 4 my-studio o

$ helm upgrade --install my-studio --set service.type=NodePort --set service.port={30070} deployment/helm

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

HEAStudio¥kAtH/G, M REEENebula Graph, WHAER, SEEREIEE,

E
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https://kubernetes.io
https://helm.sh

11.3.2 fffiHelm %% Studio

Nebula Graph Studio chartfigiEE£i%eA

B BRIME ik

replicaCount 0 DeploymentiY I A%,
image.httpGateway.name vesoft/nebula-http-gateway nebula-http-gateway#i {§ 19 & FEHL,
image.nebulaStudio.name vesoft/nebula-graph-studio nebula-graph-studio G {41 & FEHbL
image.nginx.name nginx nginxFHRAY G 2L,
image.httpGateway.version v2.1.1 nebula-http-gatewayHJ i 4.
image.nebulaStudio.version v3.1.0 nebula-graph-studiofJhi 4,
image.nginx.version alpine nginxAIRRA,

service.type ClusterIP MR45267Y, WM NodePort , ClusterIP BX LoadBalancer HH1Z —,
service.port 7001 nebula-graph-studio Fwebf55 [ [
resources.httpGateway {3 nebula-http-gatewayHy % IRl /15 K o
resources.nebulaStudio {3 nebula-studio#y ¥ IHR /1% 3K o
resources.nginx {} nginxty & BRI /15 Ko
persistent.storageClassName " storageClasst i, ANRAFEE R FBRIAHE.
persistent.size 5Gi TERERE RN

RJE%#H: November 2, 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 C&E3, HAMERZE & 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

* ISR EHE GOD =35 ADMIN HERIMKSESE, nTLU#H Pl 5805 Schema & Schema,
* WIREHHE GOD, ADMIN, DBA 5# USER BERIVIKEESE, AL bR S AKdE S8 7 PEhlE vlE H231T nGQL EAME ABUE.

* JIREHIE GOD. ADMIN. DBA., USER 5# GUEST BURMIKEZ %, AILUE ERlE Wi HEfT nGQL IEASEUES S 11 B v -
TR B AR T

5 ##T: September 6, 2021
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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, MUk TaghyEM,
* Edge type, MUKHFEdge typefIETE,
FFAILL T #Nebula GraphRfilidEtEbasketballplayer , ASCREEST ZLBIHEAAHTHL 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

IRJGEHT: July 2, 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 fil# Schema., H#4H{ER, £% Nebula Graphffiffl F#ft f1 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. G Tag. HAER, 2% #fETag.
2. fll##Edge type, HAELR, 5% #{FEdge type,
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11.4.2 @I# Schema

{ERETISEIZ Schema
LU P2l 1 Schema -

1 fETHME, i PEilE 7%

2. {f HiiijSpace FIEF— B2, (EARGIH, %EF basketballplayer,

Studio Schema E S\ ZHa

Nebula Graph

WEIEZ E: I basketballplayer

—_—

3 () iz

TERAATH, BRMALITIER, Had
-- tlETag player, HHE 2 NEKE
CREATE TAG player(name string, age int);

-- BlETag team, HH 1 MEMK
CREATE TAG team(name string);

-- gliZEdge type follow, #E 1 MEY
CREATE EDGE follow(degree int);

-- BliZEdge type serve, HH 2 NEM
CREATE EDGE serve(start_year int, end_year int);
2, HPELSERT Schema @, P RILUBTLL MM EETag S Edge typelVE B IER, 588,
-- S AR ZEEPrAATag
SHOW TAGS;

-- FIHYFIEZEEFAEEdge type
SHOW EDGES;

- BESMTagMEdge typeMEHREIER
DESCRIBE TAG player;

DESCRIBE TAG team;

DESCRIBE EDGE follow;

DESCRIBE EDGE serve;

[e45a%(E

fil## Schema J5, FFRILUHE S AEER,

IRJG#E#H: September 6, 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,

- 412/656 - 2021 Vesoft Inc.



11.4.3 SAKHE

1BMESE

[N SN S
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11.4.3 SAKHE

AETERE, Al SA 005

1
2. ff J&PESpace UM, EE—NEZN, Fad F—25 #%45,
3. 1E kA sef vim, s BRSO 5, HHERRTREN CSV U, AR, JEFE edge serve.csv. edge follow.csv, vertex player.csv 1 vertex_team.csv
Xt
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—EZERp, VID #h%ME—, FAJE L, X T VID ER, 2% Nebula Graph (V11D "sidilt A Nebula Graph P Fit".

8. 1£ TAG 1 T4y, SERLLUTH#RME :
a. £ TAG THFIERA, EEEIRITEN N Tag#fh. TEATRBIH, vertex player.csv X NIERE player ; vertex_team.csv SCHXTMI%ERE team,

b. EERIVBEMEFIFRA, i %, ATagEWgElREdE, EARGIH, player FRZERY name JEIEXTN. vertex_player.csv XfFHIY Column 2 %],
JM O string, age BN SZHHRY Column 1 %, F8% Jyint ; tean FREEM) name JEMEXTI vertex team.csv XfFH) Column 1 %, 3§

B 5 string,
TAG: player
- 1:0) FRIFUR © XBO
name 2 string
age 1 int

9. (AnE) WREZ AN Taghdlifl, B S TP 8,
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11.4.3 SAKHE

10. %ﬁiﬁﬂlﬁja, i T,
SHHHER BUEIRUERY), 2R TagBamIRgsE .

V1. 76 RIh DUH, /A + SRSl 06, EMFIE iR r, Hah A $75, AASREIFRN edge follow.csv SZFF,
12. £ Edge X Gi%59 381 FhgIZh, fEdge type i, ARild, ¥t follow.

13. #YEEdge typefVElE, M edge follow.csv SIFHIEFAHMEELES, Hrh, srcld fl dstId DHFRIAAE R G4, PR KA s T 2
BAHRAY VID RFF—3, AVRBil, sreld MMAVERREAIKER VID, dstld MPHPEFRRESIRGRY VID, rank HEEm, wlLi2mgs,

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

SEEAR S AR, P RILUTAR R,

G HHT: September 6, 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 -

* 1 PEHIE UM © 3BT FETCH PROP ON serve "player100" -> "team204"; , #(EZE#%iK[H] Rank NOMH, REIERG, i AHFE #H, FHadasn
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

o 1 BEIGRSR DU sy JFARERER 44241, 16 FEEVID XEHED, HA "player101”, FEEER mifi BTN, FERRERA E, FHPBEEFRX
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" .

IJaH#H: August 18, 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 KLU, IEEFA, HAHRIESE A EHT,
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 filiid : EZERIID, BAN256 7T, BUIALRIB, ARBIRIE statistics of basketball players o
o SEMSEL . WI%E partition_nun. replica_factor M{E, TEAREIH, BINSEAFIEEN 100, 1. HAUZE, S5 REATE SPACE 15Tk,
£ RPN GQLIHY [HilR I, FFREEEI LR EX N nGQL 1HM, 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,

-418/656 - 2021 Vesoft Inc.



11.5.1 & Schema

JRSIRE
KRR, P AU Ral#sES Schema, T
* #f¥Tag
* #{EEdge type
* BIERT|

RJGHE#: September 6, 2021
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##(FTag (mEH)

11.5.1 &# Schema

£ Nebula Graph #dEFEHAIREZRE, HAREA#ETag (W28 AP ATLUESRMER P8R 5% Schema 1##(FTag. ASCOURAHAIAEER

Schema #{ETag,
SEHFhRAR
Studio v3.1.0 MEUGHRAS, EEHREA, VEAHRIESE R,
AR
£ Studio HH#%(¥Tag.zifl, P AAHGIALITER @
* Studio B4%#3] Nebula Graph $(E/E,
* EZERC &,
* YFTERIIKS A GOD. ADMIN =¢# DBA IR,
BIETAG
TR Schema d Tag :

1. fE TR, fidfi Schema 7%,

2. 3
£ EZEmiFIER b, IRENEZE0, SdEZeng iR E s B pibsd

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 | FHERERMA SN Tag 8, ARFH, A player Fl tean,
b. (F[i%) @R TagREEM:, £ @@tk B b, sShaEE, HERFWGIRF, SEmDITHE

- BAJRTER, BlESUAIBRIAME,
- QRN TagHZDMEN, AILUS TIEYE #51, FE OBl

- AR, (EXR AT, )ﬁiﬁ@ [EbT,

c. (Aik) TagRIZER5IN, HPALIRE TTL @ £ BETTL $EE B, Sdiathe, FHERITRISIZERFBEGE TTLcoL A1 TTL_DURATION SIS L.

ETEMNSREENER, 5% TTL AL,

6. SERIRESG, TE MM nGQLER, FAFREETIS [ARESM nGQL Ehl.

7 HOAERE, sl + QU . AR Tag OIERD), & BPERRE 25X N Tag B IESIR,
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{EHTAG
LU T B Schema {2 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. ?,
st bR T, HREIFREETag, JFLE #0E S, i ’ bR,

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,
* ANREEFMVENE © AE 8 UBTEIA L, sids PEPE #5, FEIEEE. FAHRE(E, 2% QI Tagmii.
e WIRACE T TTL, ZEW TTL ER © £ BETTL mfk b, (&0 TTL_coL Al TTL_DURATION ECE,
* AREMBRCARCER TTL (SR © 76 BETTL IRV LA, SliaieiE, Bosess,
* WSRTACE TTL (51, : 76 ATTL A L, SEiaiEiE, ks TTL B,
6. SERRIEE)G, 75 WM nGQL iR I, FIFEEESIERSHT nGQL &4,

HERTAG

R TagriSeiAZ I, CMBRITEIRIARE D EEKE

HRLUF 5 3%(# M Schema fifRTag :
1. LBk, i Schema 1%,

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.

Hii b8 T8, IREIREEUMNTag, FHE 1 FIP, s . KR,
5. TESAHHIA AR s WA,
RERRE

Tag QPEAINIE, FIFRIMTE G LRSmA SRR, SR SA DIt A S8R,

RJ5¥#H: September 6, 2021
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11.5.1 &# Schema

{2{EEdge type

£ Nebula Graph ¥dEZEHeIEEZE R G, FARETRZEAIEEdge type. HI A AILUEREEA £l 2% Schema #R{FEdge type. ASXHAAN
{alfif Schema #{/FEdge type.

KHhRA
Studio v3.1.0 NLUGHRAS, THEHRRA, TFAHR(ESE AR,
AR
7 Studio E#{EEdge typeZiil, P FHIAL FER
* Studio E4%EHE] Nebula Graph 8%,
* EZER A,

* YEPESRIIKSHA GOD. ADMIN =% DBA fAIR,
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11.5.1 & Schema

BiZ2EDGE TYPE
LT Schema f#Edge type :

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. 5k IR O, s Al L,

5. 1E G TE L, ST IRE ¢

o 4 HEIERMEREMASHINEdge type®afh, AVRBIF, HiIA serve,

o (AN AREdge typedR2iind, RAILUERFR FIAHY fid b AMER AZ,

o (ANE) AREdge typed 2@, £ & RPN/ B, schaNEE, HEEFIFIRG, FeRLU T -
o VN N i I NN
* WIR—PEdge typeBZNEME, AILUsE BT #50, He gtk

RTMAS NE L, EXENHET, A R

* (ANE) Edge typeRIRERGIN, HARILILE TTL @ /£ BEBTTLERIZ A, SdiaEhe, HERITHSIZRABGE Lol Al TTL_DURATION
SRR FTEMDMSRIWEEE, 2% TTL iiE,

6. FERIRE)G, £ XMPMGQLIF i L, M REERS LR EEMIY nGQL &),

@) studio schems  [REE R L 258 = B e V300
Nebula Graph
| 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. ARG, s+ Al 40, WREdge typefilidiky), & Rk 2RI M Edge typefVE Y,
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{88EDGE TYPE
LU T ] Schema 8XEdge 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. 2,
s R T, HREIREESWEdge type, JHIE #RME FI, i - 7,

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 AISREMEL TTL © 78 BEETTL Hifk b, EUEE TTL_coL AT TTL_DURATION I%iE,
* WSREMBRATE CARCER TTL © £ BETTL mRN/E R, sabaisE, Busiss,
 WRTELE TTL © 76 BETTL WA L, SEiaEiE, HiasE TTL,
6. FERRIEEE, 75 MMM GQLIFEH Mk b, FAFREEEIESUEHI nGQL B,

MBREDGE 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

U T B Schema MiREdge type :
1. LBk, i Schema 1%,

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.

SR I T, HEIREEUMIEdge type, JFE 8#E FIvh, s FEn.
5. TESAHHIA AR s WA,
RERRE

Edge typefIEmsia, MFATLIE #HlE BSmAGHRAE, B A A DRE R GHEEE.

RJ5¥#H: September 6, 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% (nGQL HFF -
SEHFhRAR
Studio v3.1.0 MDUGHRAS, THEHHRA, FRAHR(ESE AR,
=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 S ERREAIEERS [ TagEdge type®fh, Anfilri%ist 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 E IS, RARH256F 1, BRIAEHD, BARE follow_index o
6. SepiiE)n, £ X nGQLER, HIFREEEIS ARLESY nGQL 1H4,

@) 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: September 6, 2021
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11.5.2 fEfERIA

11.5.2 EREHIAE

ERIaSmE

Studio HFZERIA SEEAN T EFTR,

@ 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 B

1 THEf i PG DU A PEH A DUH

2 IR E 2R 1 270 22 ) 512 Haf % — 4 B 22 ]

Vi © Studio FNCRFEFEAER AMEHIBIT USE <space_name> 15E4],

3 1 AN ) @ - -
1EM AKERH A nGQL 845, M HHBSITIEA, AP A LRI A 2/ ME R RINSSAT, 15
fz| 5 kR

4 1 224 ARE
i L, TE 2R ANE R E AR AN,

5 T3 ST (™
il T, ERASITIERFIRE, mbHEP—NMEY, WA A A BN, FIRE
MEGE 15 KIBAEETTIE R,

e —

6 BT o n N (») NN
EAMERSI A nGQL 1B 5, Mifi o HHIHIF RIS 7B,

7 BRSBTS 3217 nGQL \H)JG, SXEE/RBABSITIRGE, MRIBMEETTRY), BAMGE TSR, NIFIEAE1TA
W, TEAIDIL A BOR,

8 iR BRIBABITE R, AFRIBARIRESR, SRE R MR ZIHREIEE R,

9 SHCSVZ 32T nGQL IBANREIZERIE, it SHCSVLF #EATRERF LS L CSV XS .

1t
10 I HRER T RE HEZATHY nGQL 1E4), A AT LUR i R RERFHR BIVEE RS A FEER AT LB, )

W SRR 1 EE T,
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G HH: September 17, 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, TEEHHRA, HEAHRIESE AT,
AR

S A EERERAT, P BEALTER

* Studio BE&%EHF] Nebula Graph ¥d8/%E, RS EREIREIE,
RS ABIBE, PHEESE S AMUE,
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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

| TETEES, Sl PR 5055,
2. 15 %iiiSpace ik —MEZE, (AT, 1% basketballplayer.

SN C
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

-1t Edge Type £, HEEdge type®ff. 1EARGIH, 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. 1£ HiiijSpace FIEZFE— N EZH, EARGIF, %EF basketballplayer,

S O
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,

IRJGEH: October 22, 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 KBUSAS, IHERhRA, WHAMHRIESHE AT,
AR

TE PEilE L3207 Fo PaTH BBAIFEE TEIZAT, AFREMALITEL

* Studio AN v3.1.0 REUGHRAS,
* Studio B&%E#%| Nebula Graph HdliE, 1H4UEESE EEIEE,
o B4 ABIRE, THNRESE S ALE,

O\ Note

F PRI ITE Studio TEAE & FEIJIEE,
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https://playground.nebula-graph.com.cn/explore

BESE
DU IRAE PERIE SB1T FIND PATH 1BAIFFINEE SRS BIGER
1 fETERE, s PG 7%

2. 1£ HiiijSpace FIEZFE— N EZH, EARGIF, %EF 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

B ARG, FIPAIESIE A RAVAII R, HSHHERT, Seslmrini, Baliif, ESursitiicon, WnrblmItaFERifE.
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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 1, 2021
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follow X serve x

Grant Hill
46
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(@ BITELRHHL
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11.6 HFds

11.6 HEHEES
11.6.1 EEHUIEEREIR
ER

T 1R Studio SURR(F, $ER AL,

AIRERIRE R RS
FPRILAR DL T2 SR Rl
%1%, fik HOST FERMIRA 2T 1EMH

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 5. Wik BP% 1 BE 251ER
415 Nebula Graph &AFES AL, HP A LUASER TR RS,
WRELIFRSININIE, UL RIS 8%,

%5 3 4. Wik NEBULA GRAPH [RSEEIES
K7 Nebula Graph JRE5IRAE. % TEBEMSSHHENE |

o WISRAE Linux RS 28 1@ 4wk 2 M Nebula Graph, $# #i& Nebula Graph Ili%5.
* WI5RA#H Docker Compose M1 RPM % Nebula Graph, 2% %% Nebula Graph ARSI,

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% . fAik GRAPH IRSHRMBEERTIER
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,

W% B IRPER IS %R Nebula Graph IRS5, &1 Nebula Graph ‘& /5161 &,

RUEEHT: July 23, 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)
B 15 WARGEN

TEMIAGRE Studio IRFSHINEEE N x86_64 4, Hill Studio {X5HF x86_64 RALM,
%2 4. 187 STUDIO [RSREIER S5

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

ASREAREILL SR, WYeE1E Studio BEHESN, HAMER, $% i 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

55 3 4. WiAisil ik

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,

B4 5. WIAREEEE
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,

ANSEE BRI ST EL VIR Studio, 1ERT{E Nebula Graph /51834 #ifl,

RIGEH: May 14, 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 JEEHhA, HFHIERZSE A,

3. %2 i¢1% 57 GitHub 9 nebula #1 nebula-web-docker TiH, #IAEE LA ZLUTRIG,

4. AR B MREIARMRIE,  WODEIRIR EHe 22 R,

BJE¥H: August 17, 2021
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12. Nebula Dashboard

. Nebula Dashboard

12.1 f+ 24 &Nebula Dashboard

Nebula Dashboard (f#ffDashboard) s&—#H T HiNebula GraphSEREHHIERAIARSS IS E T A,

12.1.1 = FAIHEE
o WEPEERERITE NSO, IECPU. W1, k. BUSRIFLEL,
o ISHEETERITEIRS IS A, EHEIRSSIPHIE, RORTINPE SRR (FIATE R, ZIIER, DBERS) .
 PSERCRBINER, AIEERNRSER. SXIEA, REAKNES,

* {2VARIIEE @ (TODO: planning)

® Enterpriseonly

Dashboard) Mt XRAIRLRR, KHE DIRE —F 5@, AR LRI DI RE REATARIE WA,

12.1.2 SRAT=

HIFRAH L FAE—Fk, #AILU#Dashboard :
o TEEHEIEI SRR, S I SIS A EAIER, LS ERET,
© BELHRE BIINEER, RAMN, f6i7) Wres,

o MRS, AR, WASERRAENTRL FER,

12.1.3 3 EM
- ISR ER R LT 1,
 IEPARBIARE 14, HIRER IR 14 RIS HEIE,
Q' Note

WE¥ERR S5 Fprometheusi2 i, S FHR A I R EH AT LB TR, 1HIEIE S Wprometheus ™ /7 3044,

5% #H: September 8, 2021
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https://prometheus.io/docs/prometheus/latest/configuration/configuration/

12.2 #%EDashboard

12.2 B8ZEDashboard

ZEEE B Dashboard W SRS, ASCIHFHNHAIMGES tar URZETE, T #f4¥Nebula Dashboard FEHRIG, 1EZWGitHub nebula
dashboard TV A,

12.2.1 Nebula Graphhiz A

DashboardfiiAfINebula Graph A I 5% 240,

DashboardfiiiA Nebula Graphfiii 4

1.0.1 2.0.1~2.5.1

12.2.2 HitR &M
1£58% Dashboard Z#i, FFFREFIALITER @
* Nebula Graph [RSEAHB IS, H4EES% Nebula Graph Z2EHE,

o WERLUT S CARHEE
* 9200
* 9100
* 9090
* 8090
* 7003

o I Linux Z1THCH CentOS , ZHEAAN v10.12.0 LI LM Node,js, ZZ2EEIANL.13 &GO,

12.2.3 T #Dashboard
HEFETH tar @, EBOERRITIRA,

Dashboard %3541 Nebula GraphlfiiA

nebula-graph-dashboard-1.0.1.x86 64.tar.gz 2.5.0

12.2.4 B REHHE

HAATAR4T tar -xvf nebula-graph-dashboard-1.0.1.x86_64.tar.gz fif#/ 4, E % nebula-graph-dashboard N—3AG 51 H3E, BHAAIT,

ER =y BE

node-exporter WERSEREPHLER I RIRE R, CiECPU. TR, k. RUSRIR R,

nebula-stats-exporter WARSEREIPERERRR, CEIRSSIPHINE, WRARIR AR (FlANEWEGE, AIER, OBEEE) o
prometheus A M P A B ) 5 1) R 2

nebula-http-gateway NEEIRSEMHT TP, /TnGQLIEH) 5 Nebula Graph#UE T2 i,
nebula-graph-dashboard f&fftDashboardi55. % HFHMGIRE SRR, EHERX 7, {3 nebula-graph-dashboard 246 T H 3%,

SAHSKAREMINMERE, LHER ML, HEHESU T,
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12.2.5 12 EH 8

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. f£H 3% nebula-stats-exporter PIESLIF: config.yanl , BCEFTEIRSSITHTTPH,

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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12.2.5 0Bk

EREpronetheusfRSS

O\ Note

A FFZELE nebula-graph-dashboard R 55 T fE ML 2558 & prometheus k55 -

1. £ H 3% prometheus INAEERSCF prometheus.yaml , BCiE node-exporter ARZ5H nebula-stats-exporter ARSSIVIPHILER R, R~EIGOT :

global:
scrape_interval: 5s
evaluation_interval: 5s
scrape_configs:
- job_name: 'nebula-stats-exporter'
static_configs:

- targets: [
'192.168.xx.100:9200",
'192.168.xx.101:9200'

]
- job_name: 'node-exporter’
static_configs:

- targets: [
'192.168.xx.101:9100' # node-exporterRSZHIIPHINEAIHC,

]
* scrape_interval : R AR TIRIBREN A, BRIAH1 708,
* evaluation_interval : EEHNFIHEN I FIRE, ERIA91 5%,

# nebula-stats-exporter REZHIIPHILEAIH O,

2. BUTIN T A B8RS
$ 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. £ H 3% nebula-graph-dashboard/static/ PMECCLEF custon. json, EREGraphRSSHVIPHUMEAG L, RETT :

"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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12.2.6 {£1kDashboard

HigsEzhIE, FILAEMYEER4mA <1P-:7003 KBS 2 IER B30,

12.2.6 1=k Dashboard
WIRFZF 1L Dashboard, AILUEM kil <pid> 1A=L, REATT :

$ kill $(Lsof -t -i :9100) # f=ltnode-exporterfRss

$ kill $(lsof -t -i :9200) # fZlknebula-stats-exporterBRs3
$ kill $(lsof -t -i :9090) # {ZikprometheusfRss

$ kill $(lsof -t -i :8090) # {Ziknebula-http-gatewayhRss
$ cd nebula-graph-dashboard

$ npm run stop # {&lknebula-graph-dashboardfgsS

/S HEHT January 27, 2022
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12.3 iEF#EDashboard

Dashboard & 5emk/E, ] LUEN X %aRE R # f Dashboard,

12.3.1 iR &M
* Dashboardf X RFSELEH, HIGESIIEDashboard,

* B Chrome 58 & EMIMARIChrome s, 7N ATRERHA R,

12.3.2 1R {ES B

1. B4\ nebula-graph-dashboard ARS5 FFTENLERAITPHINE, TEI % BRI A <1P>:7003 4T FER SR UL,
2. it ANebula GraphBUREFENIKSHIZRD, AT,
* {1 Nebula Graph ELE A& MHIIE, F I DUER E0ERIK S % Dashboard,
* 41 Nebula Graph REHAHHEIE, FF HEEFHEHZRARF root AUEEZBEHDashboard,
AT IS F B R IRIEE S LS (3 0T,

Nebula Dashboard

kP &x

root

12.3 ##Dashboard

BJEHEH: July 19, 2021
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4

12.4 Dashboard i[fi

=
b4
pN

]
1

12.4 DashboardTIE 43

Dashboard BRI =L AHLAR. M55, EEI=AMRY, ASCRIEAN M HLEE S,

12.4.1 TIEHEESS

WiF

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

AIEERIE—REICPU, W, T, WAL TR,

APRTEEG R —UIE R EhR, I DU By @ T, BB M A T,

* CPU, W7, fh#, W&, ik
SRR A DAY AN I R,

o BUARIDUERRZ 1 4 RIVIETERIEIMTES, WATURFEER /NN, 6/0, 12/, 1R, 3R, 7RH14K,
o AILUERERR AR NN AR, IR S S WIS RR .
o AIDURIBHRL, (ENS BN,

e Bhig 1284 I LES 3% 7x 14X 2021-07-18 10:31 2021-07-19 10:31 19100 v disk_used L ANO

564G8

562G8

20:00 22:00 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

BB RGL— REFRS MR LIEIL, A EAErT DA AS T 8 BT A IS RITP MRS

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 BROANAT UL 1A RV PEAEIMTEE, WAl IR/ N, 6/N, 1270, 1R, 3R, 7RM14K,
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

JERStoragelRFSEARBR, ETHUEE. iACommit ID, leader/S#. 4k fiflleadersifii,

* THER

RILOEEANRIEZER, BEDER. SROHIMIIT,

BH

BLW
Partition ID TRFS.
Leader 73 Frifleader @ AR IPHEbE RIS 1,
Peers 53 R TA BRI TP AT 1,
Losts 53 Py B R AR B TP HE HE RS 11
* FCiE

J&RGraph#liStorage/[RSHIALEE R, G AFELIERILE, FIFIES WILEERL,

o KNS
FRATETRALIIE R, ARSI e, PSR,
12.4.5 Hfth
FEDUEZE T A8, SERDOEATAN T 18405
o RHIERS
* Yl
* &E YhiDashboard iR

o EEHI

5|
B

ufi

o Bt

RJEEHT: August 18, 2021
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12.5 WfEfabRiiid

12.5 WS¥E4etnii AR

Aer¢#Dashboard 1 RYNebula Graph W#E5#r,

O\ Note

WA A BRI BRI AN N T (Byte) , DU RN B 07 S Bin B b, BlANFERT 1 KB/si 547 4 Bytes/s.

12.5.1 #28
CPU
SR LW
cpu_utilization CPUEMEAHH 7 I
cpu_idle CPUZER H 77t
cpu_wait SFRFIOBIERICPUE 77 b
cpu_user A F2eA (JENebula Graph®EZEA) & HACPUE 7kt
cpu_system WA%ZElR (3ENebula GraphNA%ZElR]) & FCPUE 47 bt
RF
SR BLHA
memory_uti Lization WNECEAE T
menory_used CHEANTE (EHE%F)
memory_actual_used SEEREERNTE (R EE%ETF)
menory_free ZERNTE
bt -
g BLH
Load_1m IR 193 B R G H
Load_5m BT 597 R G T-39 R
Load_15m IR 1593 #R G T34
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RE

e

disk_used

disk_free

disk_readbytes

disk_writebytes

disk_readiops

disk_writeiops

inode_utilization

e

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 Eff FH 77 Lk

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

FEPRGTHHININTRITEH, HE1SCR5T. 60%). 600RHI3600%), DilF RS F), ikl mih, molrl 0 BTGl /NN,

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,

it 57 428 F 7 5 Yo L L Y 3 f2 X
I 57 426 T 95 Yo i 8 Y 3 2 KX
it 57 42T 99 Yo i 1 ) 2 2 KX

JIgi 57 4285+ 99. 9% 1 19 337 %
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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

SR July 26, 2021
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13. Nebula Explorer

13. Nebula Explorer

13.1 f+2ENebula 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,

13.1.1 EA%R

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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13.1.2 PR

13.1.2 F=@iis=
* 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
13.1.3 SAIEIE
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,

JE%#H: October 15, 2021
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13.2 LHEEF R

132 REEEF

13.2.1 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 CEHBIHFE, HFMEEZSE Nebula Graph 24 %E,

o DUNIGIOARSEER, | 505 | BiBH | | -— | — | | 7002 | Explorer #2419 web RS |

8‘« Caution

Explorer ZRIAE RIS 507002, HFPRTLIERZE R THY conf/app.conf SXAFHEDL httpport , HEEMRS.

* M Linux &Z1T7HCH CentOS,
o TEEERA N1 .13 ML EGo,

[-=EF
2

1. BHEFRZE TH RPM &, FEUOEBERHHRA,

® Enterpriseonly

Explorer {{TEMRAREESL, M £ BEEHEZ,

2. i sudo rpm -i <rpm> MIHEERPME,

i, Ze%& Explorer FRESSITA T4y, BRINZZERSAEN Jusr/local/nebula-explorer
$ sudo rpm -i nebula-explorer-<version>.x86_64.rpm
AT LU i 2SS R E B AR
$ sudo rpm -i nebula-explorer-xxx.rpm --prefix=<path>
3. #£01 License BEEERKE T,

$ cp -r <license> <explorer_path>
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ol

$ cp -r nebula.license /usr/local/nebula-explorer

® Enterpriseonly

License {XAEM M HRME, 1 & EHB A R inquiry@vesoft.com,

4. 7N License JR 2@ HILUT av B2 1L H EIS MRS

$ systemctl stop nebula-explorer #{ZILARSS
$ systemctl start nebula-explorer #EmIES

BEiRS
XHHiFsystemctl REGHEFRITH B, BN rpm 225500 systemcetl B3, AR TS :

$ systemctl status nebula-explorer #EERZKE
$ systemctl stop nebula-explorer #{ZILERSS
$ systemctl start nebula-explorer #E&HiRS

R DUEZZE A S MEML T v, TahRshsfz RS

$ cd ./scripts/rpm
$ bash ./start.sh #EmiRS
$ bash ./stop.sh #{ZLLERS

ENE
LT EIE Explorer

$ sudo rpm -e nebula-explorer-<version>.x86_64

tar TERE
AR
£ Explorer .2, AFFREMHAITEEL
* Nebula Graph RFEETRBIHES, F4EE 2% Nebula Graph 24565,

o DUFSROARBAEH, | %605 | BiBH | | -— | -—| | 7002 | Explorer f2#t#y web fiik55 |

Q‘« Caution

Explorer ERIAME RSG5 87002, HFATLIEREEHSE THY conf/app.conf SXAFHMEDL httpport , HEEMRS.

* A Linux &Z1THCA CentOS,
o EEARANT .13 K EGo,
BRREE

1. HHEHRE M8 tar 1, BOERRHhA.

® Enterpriseonly

Explorer {UEMRARTESE, M & EEHZ,

2. tar -xvf fRE tar T,

$ tar -xvf nebula-graph-explorer-<version>.tar.gz
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3. #5UL License 2 nebula-explorer H3% T

$ cp -r <license> <explorer_path>

o :

$ cp -r nebula.license /usr/local/nebula-explorer

. Enterpriseonly

License {UAEMMARFEME, 18 & %00 A Finquiry@vesoft.com,

4. 3 A nebula-explorer Xf£, Ezflexplorer,

$ cd nebula-explorer
$ ./nebula-httpd &

{Z1ERRSS
FAFTRTLASRH KiLl pid Y75 200k KASARSS ©

$ kill $(lsof -t -i :7002)

JEIRE
EFEING, NSRRI A http://<ip_address>:7002 o

TENVE R B EILL P BRI R CL SO EHR50 T Explorer.

HEA Explorer 255G, HPF2EER Nebula Graph, IR, & ERELIEE,

13.2.1 #% Explorer

Nebula Explorer
Connect to Nebula Graph
Host
Username
Password B

Version: 2.1.0 @ English

Copyright ® vesoft inc. - A product of vesoft inc.

%5 November 5, 2021
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13.2.2 BRI

13.2.2 EEHIREE

1ERINES) Explorer J&, FFF3HLE R Nebula Graph, AX T8 Explorer 4{ii%# Nebula Graph #i#/ZE,

ARSMF
{Ei%# Nebula Graph #dEERT, FPREFRIALITER
* DAZEENE T Explorer, HAHERES% 1% 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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13.2.2 BRI

1BMESE

LU TS 3%z Nebula Graph B8
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13.2.2 JEHRdEE

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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13.2.2 BRI

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,

RJFHHT: November 5, 2021
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13.2.3 1525
13.2.3 j5 2= 5E%

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
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13.3 #21Ei5/

13.3.1 TIEHES

AXFEFES4H Explorer HYETTH,

<
X
+

basketballplayer

qx/
3
- Q\"’//o;,, /@\

T 2
P -
T o N Sewe\
- \ sorve___ )

,
%,
%

o N\

7 BihgES PR3 A

Explorer HEDUH A HNERTD
° PR
o M2k
* it
* 4ilEIE
PSS

=
o SHIENE | SRS Y ETIIER CSV S¢ffal PNG (Bl XX,

* HUEEG | SRS NI, RSB REITITL O EIf,
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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 Elbr, @IVID, Tagflr&, EifEHEI R0 L,

[Ei

FEbR, AL AN A R Y SR, B 2 AR

fEhifn - i q bR, SCRHESIEREIALE,
TROLIE - B TR, SRR R R O T I
BEZIRGMERSE MR,
ERR R

ke B b, T BT RO T B R, SRR, SRS IR,

HFERRE - i s, I LB R EE E TR HERAR)E,

puf

A ¢ bR, ATDAE I SRR S 2 [AIHY all paths . Shortest path B{Z/Z Noloop path AYEEFE,

£
BEEE B ® bR, R AR P R G R T E,

BERMERSE HIRERINE,
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TR R SH

FEIbR, RIS AR AT 32,

)

g - ki EIbR, 8 LD e R,
IRE R #EED
. pro
—0
[ S—
TR 2SN bR, U w22,
By« Elbr, BEEEZE,
Wil ek
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13.3.1 DTAiHEYE

B
WA 2T

 E : @RELVID, TagsliFEIERIVEDE,

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

BEEZVEAMRFSE HifiiR( T,
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 Elbs, HIFRILETIFRR, BRI Tag fl Edge f#dR, ##5R Tag fll Edge , [RIRHSZRHESURRIBR AR,

IR EH: October 15, 2021
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13.3.2 &R

13.3.2 TR

£ Explorer W, HIFATLUERELA &L N, Brids

* VID #ify
* Tag &if

* FEEN

VID &ifj

APt AVIDEE £ R VIDR IR ), —1T0E0F— MR, RNt SR NS ABERRTCE S ABRE, #IARIG, BiRaSnfEmfms, X
TERHRG

9 vz

player118
player148
player113
player130
player136

HATERRE REE, ERE v
)
—
»
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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, HZ0 server fl like B AGHIYRA

©® zmms

HAERRE REUR, BRR &0
_+_
»
95%
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13.3.2 &R

G HEH: October 22, 2021
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13.3.3 EfERnRE

13.3.3 BiERIEE
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 @ E

)

»

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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13.3.3 EfERnRE

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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13.3.3 EfERnRE

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
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13.3.4 EIfif#(F

13.3.4 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

13.3.4 HififR(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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13.3.4 EIfif#(F

HEEIR(F

cemey

3
' .
' .
'
'

s Q EIFRIE, Mol e HEE S AN SR, RBIATT

basketballplayer P X + Tag Edge
6
Tony Parker
player 7
S
L
28 L team 10
Ricky Rubio
/ ’(o\\°‘N/: 32
im Dunca
32 /
Marco Belinelli f— serve—————
S / 6
- /eevle %r' Dial >
@
S,
ol —2 3
/y/ | xv
Jazz
eef@ / i 4
o .y N
& , . +
Hawks® ; &
Lakers 137% »l
A/
REEESI TR
G\Q
bRt Shift 5, FRbRSdFEH 2L, Bl aeagEEst. =~ERiT
basketballplayer P X + Tag Edge

6

Tony Parker
O player 7
28 team 10
O Ricky Rubio
42

Tolioy,,

W
1oV° Tim Dunca
32
Marco Belinelli serve
Spurs 36 N
ge“'e Boris Dia
(]
O &
Jazz J @) 0
9066 ® O @D
N o) N +
Hawk i 1 i
MR 7 AERA A -
Lakers 197% 2
A/
NI
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13.3.4 HififR(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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13.3.4 Eifif#(E

/ O
o ¢ ® ‘
y'1® ¢ 1 (@]
® * e X
o - (@) /N : (@)
;-, + e .Q -+
S S Al : J ‘. S B S, ¢ - -
ﬂ;)ﬁm HI.J 6o N ﬂ; /E.\E o6 .

HJFHEH: October 15, 2021
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13.3.5 X RIIK

FAPRTLUE R RYIFr, IR sifilil, & Tag 0 player 199 i, 1EH Edge B serve 1Y 7 &30, /REANTT :

13.3.5 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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13.3.5 XRFIE

I¢/EHEH: October 22, 2021
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13.3.6 [R$EHE

AHNH T Explorer SZHHIPGERE,

A

Shift + 'Enter’
Shift + '~
Shift + '+'
Shift + '
Shift + 'z’

R + Shift + 'del’

BLW
£l

a8/

%3

13.3.6 Pefir

IRIGEH: July 21, 2021
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14. Nebula Importer

14. Nebula Importer

14.1 Nebula Importer

Nebula Importer (fEfflmporter) Z—#Nebula GraphfICSVXHENF A T E, Importerif LUSEHAHINCSVILH:, R5F AEIEENebula
Graph EEdEZEH,

14.1.1 A=

Importeri&H TIFARMC SV A A S A ENebula GraphH,

14.1.2 5%
o RECMGE | ALY SSMEEETATE, PR S AREE,

* AL | A HCE SR ASEIN C SV FRERT 2 ik,

14.1.3 AR &M
fE(fifiNebula ImporterZff, &I

* O Nebula Graphfliss. Hulif =FE A -
* Docker Composeifi &
* RPM/DEB %%

© JRRD SR A
* Nebula Graph#Efif#Schema, tUiEE%E. TagflEdge type, BT SHL clientSettings. postStart. commands &,

* ;&f7ImporterfUHE BB Golang i, 1EHIES WGolang FREHATE,

14.1.4 12E5 B

Al iEyamI s A HES AT RS AICSVXHE, BRI AT AfiNebula Graph#iti5 A%,

IRRBYRIFIETT
1. B,

$ git clone -b v2.6.0 https://github.com/vesoft-inc/nebula-importer.git

O\ Note

WA IEWRY %, Nebula Graph 1.xf12.xfrpchHARR, Kt
* Nebula Importer v14 % HaEi%#Nebula Graph 1.x,
* Nebula Importer mastersy XX fiv245r X A L% Nebula Graph 2.x,

2. 3 A H 5% nebula-importer o

$ cd nebula-importer
3. i,

$ make build
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https://github.com/vesoft-inc/nebula
https://github.com/vesoft-inc/nebula-importer/blob/release-v2.0.0-ga/docs/golang-install.md

14.1.5 FCE SR

4 BN,

$ ./nebula-importer --config <yaml_config_file_path>

O\ Note

yamIfit &3¢ BB I 2 WL S 1

TRBHEES T
ANSRARSS S NREHKI, AR ITEREMRIN YA LER _ERFIERIAIA R T & AR RIS RIAIIRSS s L AmiEI AT, SROEDERATT
1. 5B,

$ git clone -b 2.6.0 https://github.com/vesoft-inc/nebula-importer.git

2. BT TR T BT eI

$ cd nebula-importer
$ go mod vendor
§$ cd .. & tar -zcvf nebula-importer.tar.gz nebula-importer

3. RGO AL RIS 25 Lo
4. fRIEFH I

$ tar -zxvf nebula-importer.tar.gz
$ cd nebula-importer
$ go build -mod vendor cmd/importer.go

DockerAUiET

fiiFiDocker | LI EAMIZEGOE S ML, HAEZHENebula Importerf5i(%, FHRIAMIELE SCHFRIC SVEUE HEREIAd P, aaT

$ 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> : AHilyamIft & SCPFIILERT IR,
* <csv_data_dir> | ASHIC SVEHE ST AT B 1L,
* <version> : Nebula Graph 2 x1E#HE v2,

Q  Note

FEWCREFARR B . WURGEI AR B 1%, IH IO B IS B Docker PYIR 2.

14.1.5 FEEX 4 B8

Nebula Importeri@id nebula-importer/examples/v2/example.yaml BLE AR HiIME S A XFHE/E. Nebula GraphflR%S8E85%, FP A USERAIELE
i EFEKIE A ZERICE, T SCR RN BB E SN T,

EAEE
RBIFCEATT
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https://hub.docker.com/r/vesoft/nebula-importer

version: v2
description: example
removeTempFiles: false

S8 BRiIMiE
version v2
description example
removeTempFi les false

BEFiRECE

PRI E AR iEE Nebula Graphtf X IECE,

ARBIBCEATT

clientSettings:
retry: 3
concurrency: 10
channelBufferSize:
space: test
connection:
user: user
password: password

128

address: 192.168.11.13:9669,192.168.11.14:9669

postStart:
commands: |
UPDATE CONFIGS
UPDATE CONFIGS
afterPeriod: 8s
preStop:
commands: |
UPDATE CONFIGS
UPDATE CONFIGS

storage:wal_ttl=3600;

storage:wal_tt1=86400;

B

clientSettings.retry
clientSettings.concurrency
clientSettings.channelBufferSize

clientSettings.space

clientSettings.connection.user
clientSettings.connection.password
clientSettings.connection.address

clientSettings.postStart.commands

clientSettings.postStart.afterPeriod

clientSettings.preStop.commands

X{4EE

storage:rocksdb_column_family_options

storage:rocksdb_column_family_options

BRIME

3
10

128

A BH BLW

B E#rNebula GraphfyhiiA,

% iS4 S I fipuis

& SR M BRI 2 A H SR8 R S 1

{ disable_auto_compactions =

{ disable_auto_compactions =

B

7|

7|

i

o

D

o

iz

7|

AL ERE SR H SRV K LE, D% SchemalHEAAFER,

X{HFHBEEERE

ARBIECEATT

logPath: ./err/test. log
files:

-485/656 -

true };

false };
B
nGQLIFEAIHLAT R XA

Nebula Graph% F' i & #4.

14.1.5 FCE SR

f1"Nebula Graph®& il & ZBAFI KN,

TEERIRE S AW Nebula Graph/& ZEfl,
ANZElE], DU EE,

Nebula Graphfy i 4.,
Nebula Graphff " %%t N Y2565,

FITE Graphfi 25 iy A5 1

REFNFAZ

BiEFE# Nebula GraphfR%5 8.2 )5, TE/ARIE AT

S,

AT Ll commands @4y S BT THE AR S 2 BBV E R, 4l

4l 8s o

i & Wi P Nebula GraphflR 55 #3712 2 Rt ATV — 2450k,

2021 Vesoft Inc.



14.1.5 FCE SR

- path: ./student_without_header.csv
failDataPath: ./err/studenterr.csv
batchSize: 128
Limit: 10
inOrder: false
type: csv
csv:

withHeader: false
withLabel: false

delimiter: ","
Ey BRIMHE Py BLW
4

logPath - 5 ST AR PR IRAE HASAE S SRR

files.path - 2 BB SCPFATE RO A, AR TR R B, T SR R 24 BT B SR H SR b
. AIDMERRS () BTBMICES, SAZSADRAMELI S, (B2 rRrEs
TR,

files.fai LDataPath - 2 AR RAE S AR £, DU T R 580

files.batchSize 128 % L5/ €PN CibNintIE 6

files. Limit - 74 IR 91T 2R

files. inOrder - 7 SR AE SR ABUEIT, AR false, RILUBE SRR T B 5 A8
R,

files. type - b XA,

fi les.csv.withHeader false 2 BERRL, HWEIES X TCSVfi4sk,

files.csv.withLabel false b JETHLABEL, PEH1EZ WA 2 KACE B

files.csv.delimiter Pl TEE sV IFIN T BT RSKH— DN F AR 1 B 0 B AT o

SCHEMAERZE

SchemaPC BN Y ATEIE L HIMetal3 B, SchemalyZBI5)JysiiEARIE, RIRIRECE 2 salis,

o P
RBIRCEATT
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
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14.1.5 FCE SR

type: string

index: 3
SR BRIMA bl B
files.schema. type - =<3 Schemaly2$8! RIE(E N vertex M edge o
files.schema.vertex.vid.type - & SIDIVEHEZA, AlIEEN int F string o
files.schema.vertex.vid. index - e SIDX M. CSVXHHAINF 5.
files.schema.vertex. tags.name - P Tag##h.
files.schema.vertex. tags.props.name - =2 Taglg 485, S4ifINebula GraphH iy TaglE % —3.
files.schema.vertex. tags.props. type - Z SRR, K bool . int, float, double. timestamp Fl

string o

files.schema.vertex.tags.props. index - & J& M N CSV A =,

O\ Note

CSVXHHBIIN S5 N0TTAR, BN —FIMFS5 80, B3NSR 1,

* SARCE
ABIRCEANT

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

2R BIMHE TR B

files.schema.type - 2 SchemalJ2E% | AIIE(E vertex fl edge o

files.schema.edge.name - j=s Edge type# 5.

files.schema.edge.srcVID. type - i SORERAR M ID YRR,

files.schema.edge.srcVID. index - = SIS RID XN B CSV A5 o

files.schema.edge.dstVID. type - %5 AR E Y R IDR KRR,

files.schema.edge.dstVID. index - &5 ST H Y S IDX R CSVXL R A o

files.schema.edge.rank. index - i A rank{E X N CSVXEHAINF 5.

files.schema.edge.props.name - 2 Edge type/E 45, #JifINebula Graph# W Edge type& It
—%,

files.schema.edge.props. type - Pl JEMERA T HFbool . int, float. double. timestamp FI
string o

files.schema.edge.props. index - 5 JE X N CSV AR A 5
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14.1.6 XFCSVffzk (header)

14.1.6 ¥ FCSVXFk (header)
ImporterfECSVIHFE LR, BEEE T RRMZE, HOORBIFBIEESL
o TSI E

* AEKACE

14.1.7 W57

* ¥iEES A T E——Nebula Importer i/t (35709%)

5% #H: September 17, 2021
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https://www.bilibili.com/video/BV1ny4y1u7i4

14.2 HFLACE B

14.2 BRLAEEEIRA

FEFL (header) WCSVILHF, FHEAERLE SCIFEILE withHeader 7 true , FRCSVIHFHEE—1THFL, FLNAEEERHE Lo

&‘* Caution

WIRCSVeiH & Hheader, Importerit X% @header> kT E/TEIEN Schema, HZByaml s HY sSBEA % E,

14.2.1 =B
HFLICSVIREMTT

* 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—HNAID, JGHI=FJ9)EE nane . age Fl 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 B EEA R IDR EIVAID, $=4hrank, ZPUSIIEE degree .

14.2.2 RKMELHA
Fokilid — L S RE Wi, BV, rankDUR—EERFIRITRE, BIRRATT ©
o ID (MEH) ¢ RID, TR vID(type) I EEAEITY, B4l :VID(string) BE :VID(int) o
o ISRCVID CRAED) :SHAVEZAAANID, FEEA (SRC_VID(type) TR IE AR,
o DSTVID CRAMED @ SO EIYAID, FHEEF (0T VID(type) TE NI BEHRA,
o ANk (ATE) ©iA9rank(d,
* GIGNORE (FIIZE) 4l ARUREIN ZWEL—51,
o el (FIHE) © RTONIZATHMTIA (+) SUMBR () #(F, RFUNE—F, Ha:

:LABEL,
+J

O\ Note

BRT :LABEL B . Z SMI A A SIS AT AR DR, IRIE R CS VK, AP ] AT % B header RE A Z Y51,
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X FTagskEdge typelVE M, 3 <tag_name/edge_name>.<prop_name>:<prop_type>, THRAUIT :

* <tag_name/edge_name> : Taga{#HEdge typel&H5,

* <prop_name> . JEEZHR,

* <prop_type> © BRI, FEEbool. int. float. double. timestamp Al string, ERIAAN stringo

{51400 student .name:string .  fol low.degree:double o

14.2.3 ECERA

# EHMINebula GraphhRA, E#E2 . xBH&ERV2,

version: v2
description: example

# EEMIPRIGETERE B SRR

removeTempFiles: false
clientSettings:

# nGQLIBMRITRMIIEINRE,
retry: 3

# Nebula GraphZFFimHAH.

concurrency: 10

# S Nebula GraphEFimHIETEBATIA
channelBufferSize: 128

# IEEBIEES AMNebula GraphEZg,
space: student

# EEER.
connection:
user: root
password: nebula
address: 192.168.11.13:9669

postStart:
# EC@EEHNebula GraphfRSHRZE, ERAKIEZAIHITH—LRE.
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:
# BCEWTFFNebula GraphfRSSHEEZAIMITIN—LEIRE,
commands: |

# RS B EE SRR,
logPath: ./err/test.log

# CSVXHHEXIRE,
files:

# BIEXHEREEE, NREMAENEE, WRNRENLMEEXFHERIE. ATE— M BIEX A =B8R,

- path: ./student_with_header.csv

# BARMNBIEX FEREEE, UEEEHERIE.

failDataPath: ./err/studenterr.csv

# BHRBARIENEDHE,
batchSize: 10

# IZEIRITIIR S,
Limit: 10

# RERIAFEXGFBALIET. R Nfalse, AJLIBREIEMNSENS ARREEE.

inOrder: true

# PR, HFIEHcsv.

type: csv
csv:
# BEARk

withHeader: true

# BEHALABEL.
withLabel: false
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14.2.3 FCETRA

# HEECSVXIHNINET. R/ NFHNFRBIET.

delimiter: ","

schema:
# SchemaB92eR!, AI%EfE vertexfledge,
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:
# Schemafy2E8 fedge,
type: edge
edge:
# Edge type®#f.
name: follow

# 2EEErank.
withRanking: true

O\ Note

SIDMBHEIA T B clientSettings. postStart. commands HH YOI 2 ] 22 6] 15 A1) A 4 HE 285 — 34

RIGEH: June 23, 2021
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14.3 EFLACE B

14.3 TTFRKACE A

MFEHL (header) HICSVILE:, TREAERDE CHEEILTE ithHeader J false, FRCSVHHHEAERIE (RaB—177L) |, FNTIAERREILER
FEATL RRIHIFIE,

14.3.1 RIS

FFBLMICSVLHTRBITT -

* sl

student_wi thout_header . csv [

student100,Monica,16,female
student101,Mike,18,male
student102,Jane, 17, female

H—F N RID, SR —=F9EM: name .  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

RIPSIIEARE B AA R IDRIE I AID, =41 rank, SBPUSINEM: degree

14.3.2 BRERAI

# EHEMINebula GraphhRA, E#E2. xBH&ERV2,

version: v2
description: example

# EEMPRIGET R BEMEREYE

removeTempFiles: false
clientSettings:

# nGQLIBAHMITRMHEIR NI,
retry: 3

# Nebula GraphZFFimHAH.
concurrency: 10

# S Nebula GraphEFimHIETEBATIA
channelBufferSize: 128

# IEEBIEES AMNebula GraphEZg),
space: student

# EEER.
connection:
user: root
password: nebula
address: 192.168.11.13:9669

postStart:
# ECE&EHENebula GraphfRSHW/ZE, ERAKIEZAIRITH—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:
# FoBHTFNebula GraphPRSSEHEREZAIHRITHI—LEIRME,
commands: |

# RS B EE SR,
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logPath: ./err/test. log

# CSVXHHEXIRE,
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

# BRERINFEXHREARIET. R Afalse, ATLIBGREIEMNSBNS ARREEE,
inOrder: true

# MXHFEEEL, HFIEHcsv.

type: csv

csv:
# BEARk

withHeader: false

# BEHBLABEL.
withLabel: false

# IBECSVNHENDRR. AN FRNFHREIRR.
delimiter: ","

schema:
# Schemafy2RY, TiE{ERvertexfledge.
type: vertex

vertex:

# RIDIRE,

vid:
# RIDMRCSVXAFFIRIFS, CSVXAFFIEIFESMOFFEE.
index: 0

# RIDRUBUIEAE!, "IEEARIntMstring, S35I3IRNebula Graph®AYINT64FIFIXED_STRING,
type: string

# Tagigid.
tags:
# Tag®ffo
- name: student

# Tag AR BMIRE.
props:
# BB,

- name: name

# RIEHIERE,
type: string

# R RICSVXHFRIINIFS.

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:
# Schemaf93E Hedge,
type: edge
edge:
# Edge typedifo
name: follow

# BESarank.
withRanking: true

# RIARIDIRE,
srcVID:
# BiEAEE,
type: string
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# RIARIDMRCSV X HHIINEFES,
index: 0

# BHRIDIRE,

dstVID:
type: string
index: 1

# rankig@.
rank:
# rankEXMRCSVXHPIINES, MRREREIndex, BESBEB=TIRErankiIE, ZENFIKRIZER B,
index: 2
# Edge typeMIEIEIRE.
props:
# BRI

- name: degree

# BIEBIEREE,
type: double

# BMXRCSVXHRIINES.
index: 3

Q  Note

* CSVXMHFIRIEH MOFF4a, BN —FIRIFE R0, % FINFEE N1,
o SSIDIYEUE AR TR clientSettings. postStart. commands HH Y Al i (%] 22 ] 7 A7 (Y B E S B — 2K
o AREAE R EindexFBABEFNNTFE, CSVIFLAUESTAI TR -
o TERBAR S, B—FIRF0N RID, SEHEESI9EME, B ZERIECE S AR —— X W,

o TEILEHE SR, B —FBAUEAR FID, 55 5B BI9AID, A5 withRanking 2 true , 5 =640 yrank({d, JGHEmy5InENE, HF
FERIAC & SAF YIRS —— X R

IRJGEHT: June 29, 2021
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15. Nebula Exchange

15. Nebula Exchange

15.1 JAiRNebula Exchange

15.1.1 f+Z&Nebula Exchange

Nebula Exchange (f&iffiExchange) /2—#Apache Spark™ N, HFESHRMERHEERFIEIELETH#EINebula GraphH, BEXHFZ
R FIRE R R A ARSI

ExchangefiReader. ProcessorfllWriter=#8774H. Reader S AREKIFEHE#EIRFIDataFramefs, Processoriw/fiDataFramefy&—17,
PERCE LI fields BIMUR KR, HAIAIREON RHHE, (EEPHEE IR TRUG, Writer FHREEIEIE— X5 AZINebula Graph, TEHb
T Exchangesel BB A TR AL,

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 A XA R, AEXAEGItHUbIFEITA, ENRRER T SRFEXARIVIIRE, BN THSMIRHE, S WA T,

ERTR
ExchangeldA T g

* FEFPkBEKafka, PulsarPAIIMAEIE, 1HEE, MR, HoRNBERE, M ER. S s I TEE 2RSS, Dok B R
PR DT B B R EINER S A LR R e RdE, 715 ANebula Graph B/,

o BENLRIEIEE (WIMySQL) & 97U R4t (WIHDFS) HistEdaCEdE, AT NS B EGE, el e s MR meie b ik
8, S A Nebula Graph#fifE,

TR ERIR LS Nebula GraphEiRFISSTX M, 5 ANebula Graph#4E2%E,

* FHEFH Nebula GraphH{RIEEHE,

® Enterpriseonly

W)k Exchange ¥ i M\Nebula Graph S Hi %k,
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https://github.com/vesoft-inc/nebula-exchange
https://github.com/vesoft-inc/nebula-exchange
https://nebula-graph.com.cn/pricing/

15.1.1 ff4/&Nebula Exchange

s
Exchange BRI MEA !
o SENERR | SRR IR S A RRIFIY £ S ANebula Graph#di/E, 855 EHE.
* SXFFFASST | SR RRRIFREBIRFAR NS ST, T RS A,
° SCRESSLINE © XFHFExchange5Nebula Graph:Z [ SSLINE I, (RIEEIRL 2,

o Rl RSRE | FAREN SR R, HBTTRRE, fESEE AR,

O\ Note

H AT {GERS N e o4jBE N S5 b7 s 1%

o SOUHEE | RAETRBUEHE S AIER], RS GraphiRss, RSa A TR ARIE,
o RIEMR | XRiEN S AZ A TagMlEdge type, FHETagfEdge typer] LUE R ERVEHERIFEHS
* il YIgE © i Apache Spark™ i NNZRG T HE ASRVERIIFIFRBREL

* B3P 1 RAAHOCON (Human-Optimized Config Object Notation) ARESZHA%R, EATR SRS, ETERATRE,

B
Exchange 2.6.0 SZFERFLLTAEAECRIFAVEIE N ebula GraphBEIRBIM S ALGLEEE, AGEdnGQLIBEHHIE\ S ANebula Graph :

* 1#E(FHDFSsA I AR |
* Apache Parquet
* Apache ORC
* JSON
* CSV

¢ Apache HBase™

o BARGE
¢ Hive

« MaxCompute
* RIEIEIE : Neodj (ClienthiiAk2.4.5-M1)
o RRABERAE : MySQL
* FxCEHEEE © ClickHouse
* JRLEEREEA - Apache Kafka®
* RAGATHIHETA : Apache Pulsar 2.4.5
B 7 FnGQLIEARIE S AME, ExchangeifSARpRHEIRIRIVEHRA RS ST XM, AnididConsole S ASSTfF,

A4, BAriRExchangeit s Nebula Graph A, FHEdESFHZEICSVLif,

T

* E#dEZE Nebula Graph #dli'5 A T H——Exchange (35708%)
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https://www.bilibili.com/video/BV1Pq4y177D9

15.1.1 {F4/ENebula Exchange

5 ##: November 18, 2021
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15.1.2 fHRRH

15.1.2 {EFERH

AfiExchange 2 .xH—Efd R,

hRAFRE

Nebula Exchangehfi&c (HIJART@RA) FINebula Graph PAZIIRRAN B 5% 540,

Exchange clientfiiids Nebula GraphffiA
2.5-SNAPSHOT nightly

2.6.0 2.6.0

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

JARTUAMAERECT - BIT4IFE#E Mmaven &7 T,

WIEIEEiFNebula Graph 1.x, #E{#fifiNebula Exchange 1.x,

{ERIFE
Exchange 2.x SZRM#ERS

* CentOS 7

* macOS

RIS
JyfRIEExchangelE R LA, HIALEG LS ARG
¢ Apache Spark : 2.4.x
*Java:1.8
* Scala :2.10.7, 2.11.1282.12.10
ELU MR, TEEHEHadoop Distributed File System (HDFS) :

* JIHHDFSHYHE
* ALRSSTX

5% #H: November 10, 2021
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https://github.com/vesoft-inc/nebula-java/tree/v1.0/tools

15.2 3kEYNebula Exchange

RN EATFRENebula ExchangelJARS{F,

15.2.1 B THIARXfF
tXhRExchangefJARSC AT AE 2 M,

FET#EMBIRExchange, FR5EkANebula Graph I iiEE,

15.2.2 4RiFRECIBIRENIARS 4

#IXRExchangefJARSE AT OB IR VB ERER, T S g fgmiEExchang e,

® Enterpriseonly

kiR Exchange X AE £ Nebula Graph{® iR £ FH L,

ARt
* ZHiMaven,

* T#pulsar-spark-connector 2.11, fEEFIZRMMaven ZEHYE io/streamnative/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. #T@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

JARX A S = FINebula Java Clientfy & A fRA M2 (L, 7] IfEReleases LTI £ B BT A,

SEREARR, FFPATLISEECE S target/classes/application.conf o

THEBEEY
AHSRERIAEN T AR I -

o IELRIGE, BHIAWLEIER,

* [BiMavenZZEH T Libexec/conf/settings.xnl SCEFHY mirror H547 :

<mirror>

<id>alimaven</id>

<mirrorOf>central</mirror0f>

<name>aliyun maven</name>
<url>http://maven.aliyun.com/nexus/content/repositories/central/</url>
</mirror>

15.2.2 4R WA ARSI

5% #H: November 10, 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

15.3 2R

15.3 S5 EAR

15.3.1 SABMSEL
SERPLE S HERE, FILGB TR T fr iR R E R IREEE S ANebula Grap h £/,
* 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 Areload X4
WIRERG ARG —EBURS AR, IFFARBITEIRE Areload 32, AJLHSE -r S Areload ST,

<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

JARSCAFRRAS UK R 1S BRI JARSCAF A R o

Q  Note

WA yarn-clusterti 32 2 L5%, ESHEMU 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-2.6.0. jar \

-c application.conf

TRINH TSR SR,

SR BT BRIME BLIA

—~class 2 I HREIK AN 322,

--master 2 x $6E SparkHE #EH masteri#iFEIYURL, 1#1%12 Wmaster-urls,

< /- 2 x HEE AL SRR A

config

-h / --hive w5 false IIEAN SR SR M Hive 1 5 AR

D/ --dry i false I BREF R E SIS R TR A ER, HR 2K tags Al edges AL
EIUZ R IER, 1EXSABIRN A RERIZ NS

- / -reload E x FaE R E IR reload XA o

% SparkiSEECEIHIES W Spark Configuration,

BJE¥H: August 12, 2021

-501/656 - 2021 Vesoft Inc.


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

15.3.2 ECi&i%BE

AN AEFNebula ExchangeM aaELACE S application.conf o

15.3.2 FCEBIA

BRI 2/, BRI 2 HHESCU 2R, BT X, FIIEAEENCSVIXr:, AILLE K csv_application.conf o

FLESCAFIN A R A T L2

* Sparktf XECE

* Hiveliti& (A]ik)

* Nebula Graph#H%ALE

* fCiE

* HfCE

SparkiB XEC@

AN HE Gy SparkS L, HESRIESIE /7,

28

spark.app.name
spark.driver.cores

spark.driver.maxResultSize

spark. executor . memory

spark.cores.max

HiveESE (FJi)

AR SparkfIHive SIBENFERE, & REMLEIEEHIvelISEL,

BH

hive.warehouse

hive.connectionURL

hive.connectionDriverName

hive.connectionUserName

hive.connectionPassword

B
]

string

int

string

string

int

Btz

string

string

string

list[string]

list[string]

NN

16

16

16

& &I
y

iyl

oy

oy

i

BRIME

"com.mysql.jdbc.Driver"
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BEW

Sparkik 2 £ Fr.
IXBNFE P I CPUREL, (UE TR B,

B SparkiRfE (fildllcollect) B, Fif 77 XEIFHILEERATER
ANERA CFIO LD o BRMEDNIM, 0FORERRH.

SparkIKEh 27 (AR AFR, ATDUEERA, FIa1512M, 1G,

HIRENAR P LA KR 7 e A N AR SR A e Mesos 8 B L3B
1T, B (MIEMNEATHRND 1R ARF KR CPUREL
WRARIRE, WHE 9 SparkiyH 7 EREFE AR LY

spark.deploy.defaultCores BiMesos_l-iinfinite (FiE "] HIVAEL) .

ElI Pl SR

Y i
v
It HDFSHywarehousef %, FIMW5 S Hi

B, LUndfs:// FFke

= JDBCHE#EHIURL, Hil4l "jdbe:mysql://
127.0.0.1:3306/hive_spark?
characterEncoding=UTF-8" o

= EiSRIEY /%8

2 RN %,

= I RESIVESEA TN
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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

15.3.2 FCEBIA

Nebula Graphtf X EtE
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nebula.

nebula.

nebula.

nebula.

nebula.

nebula

nebula.

nebula

nebula.

nebula.

nebula

nebula.

nebula.

nebula

nebula.

nebula.

nebula.

nebula.

nebula.

nebula.

nebula.

address.graph

address.meta

user

pswd

space

.ssl.enable.graph

ssl.sign

.ssl.ca.param.caCrtFilePath

ssl.ca.param.crtFilePath

ssl.ca.param.keyFilePath

.ssl.self.param.crtFilePath

ssl.self.param.keyFilePath

ssl.self.param.password

.path. local

path.remote

path.hdfs.namenode

connection. timeout

connection.retry

execution.retry

error.max

error.output

Bl

list[string]

list[string]

string
string
string

bool

string

string

string

string

string

string

string

string
string

string

int

int

int

int

string

BRIMA

["127.0.0.1:9669"]

["127.0.0.1:9559"]

false

ca

"/path/
caCrtFilePath"

"/path/
crtFilePath"

"/path/
keyFi lePath"

"/path/
crtFilePath”

"/path/
keyFi lePath"

"nebula"

" tmp"
"/sst"

"hdfs://name_node:
9000"

3000

32

/tmp/errors
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15.3.2 FCEBIA

B

Fiifa GraphfR & HbsE, SRIPAIG T, 24
sk FH3SGES () kR, R
["ipl:portl","ip2:port2","ip3:port3"] o

P MetafR &5 Hotil, SHEIPRIG I, 2
HAZTSCES () DR, %08
["ipl:portl","ip2:port2","ip3:port3"] o

{5 Nebula GraphB ARV %o
i IRENSINEREA T
TG AR AT E 22 8] %4 7o

JT )8 Exchange 5-Graphfl 45 2 [l SS LN &
. MMEN true BIFFE, TIHIISSLAH XS EUE
Mo WISRExchangeiZfTHEZAIERE L, FIRE
DU SSLAH KRR, FREAEBBHLARIARE
PEEBAREAE I 1 S

BN, FEHE D ca (CABA) Hself (H
2 .

nebula.ssl.sign BY{EN ca ITAE%%, FH TH57E CAIE
TGRS .

nebula.ssl.sign BY{EN ca N A:%%, F TH§ECRT
MEBIAFERS .

nebula.ssl.sign FI{EN ca A%, A THEEFAH
AFHIFFE AR

nebula.ssl.sign FYEN self INAERL, FHTHRIE
CRTIE-B TR 1%

nebula.ssl.sign BB N self INZERL, FATHRER
SRR R

nebula.ssl.sign (BN self INAERL, FHTHRER
SRR R

S ASSTX N TR BAMSS T FB £,
T A SSTX IR 75 2R B i SSTX AF I 1%

T ASSTX N FHE IR EHDFSHnamenode,

Thrift}E @ISR, 070 ms,
Thrifti%#% S I
nGQLIE A HAT EILEL

SRR R EL . B RIBCRBCRE e
KIER, $25ZHISparkfEIL it E a1k,

i BRI H SRR B H S BRIFHUT R IBEY
nGQLIEA],
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https://en.wikipedia.org/wiki/Transport_Layer_Security

S Bmn

nebula.rate. Limit int

nebula.rate.timeout int
REtE

BRIMA

1024

1000

15.3.2 FCEBIA

2 B

%

%

ﬁ’j{

3 SRR I 75 AT ) 7 P s i R il

o 3R R S R IN N ), L 2R,

M ARIEIER, RORERGHARE, GRZEHSH, WEMORFASH, BN R EE S RBIRERRE S

EASH
SR e BRIME
tags.name string
tags. type.source string
tags. type.sink string client
tags.fields list[string]
tags.nebula.fields list[string]
tags.vertex.field string
tags.batch int 256
tags.partition int 32
PARQUET/JSON/ORCEISE S
2 Bimssm BIMA
tags.path string
CSVIRISEEH
g Biem BRIME
tags.path string
tags. separator string
tags.header bool true
HIVERRFE 23
2R BmE BIMA
tags.exec string

o

i

i

D

B

D
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BEW

Nebula GraphH'E X i Tag® .
FEEBIETE, H140 csv o
HEESAFRA, FIEEDN client F SST,

JE X DAY R K8 F . WA R SkekFI4, 15 E R %
Hafhe ARCSVIFRAERK, H [0, 1, 2] WEAERE
—F. HHN A, DUL2EHE,

Nebula GraphtH7E XY@ FR, NP4 tags. fields ——
FH o B4 [_c1, _c2] XA [name, age], FE/nih —HI M@k
namelfH, % =%HEMagelV{H,

MIDIA, BIANCSV B Fe3kI, AT _co RoRE—4N
{E{EH 21D,

itk 5 A Nebula Graphfiz K s &,

Sparks B,

i

HDFSH s BUiE X 5. ARG [ SRR, M
hdfs:// FF3ko

BEW

HDFSH sl 8iiE R E5. FAMG | BHGREE, D
hdfs:// FF3ko

DR, BOIMENISOES ()

XHREHR.,
BEH

EWBAETRIYIEA), BIAN select name,age from

mooc.users o
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MAXCOMPUTE B2

e

tags

tags.

tags.

tags.

tags.

tags.

tags.

tags.

.table

project

odpsUrl

tunnelUrl

accessKeyId

accessKeySecret

partitionSpec

sentence

NEO4JFIFEEH

tags

tags
tags
tags

tags

MY S QLiF4F
g
tags
tags
tags
tags
tags
tags

tags

.exec

.server

.user

.password

.database

.check_point_path

BB

.host

.port

.database

.table

.user

.password

.sentence

el
string
string

string

string

string
string
string

string

By

string

string

string
string
string

string

Biey
string
string
string
string
string
string

string

BRIMA

BRIMH

"bolt://
127.0.0.1:7687"

/tmp/test

BRIME

>
SR A
=}
E
2
P
P
P
2
%
A
5
SR A
P
P
P
P
=
%
5
e
P
pos
P
=
P
P
P
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B
MaxComputefy#£ %,
MaxComputeJIi H %,

MaxComputefR% odpsUrl, ik A ARHE I B 7
A EE,

MaxComputefR % ytunnelUrl, ik AT ARE prf B
TR,

MaxCompute k55 fJaccessKeyld,
MaxComputeflii%yaccessKeySecret.
MaxCompute &7 X ik,

EIRIRIRIIE, SQLIEMAHIIRAM L jtable
FIAEARTA

L

EIBARIRAIER, B4 match (n:label) return
n.neodj-field-0 o

Neo4jllk 55 datidit,

A RIBIRIIN eodj i F %o
iREDSIVEA TS
Neodjrh - T7 IR EHRE AR E 4

WERFFAREERIESR, HTHESME, W
PRV, LA IS RsfE,

LW

MyS QLIRSS & ik,

MyS QLR 55 & o

Bl =4

T BN BUR IR R A

PAH BRIARIMyS QL F' 440
IV RE S INA: A TN

EIRBARIRMIIEAR], 5140 "select teamid, name from
basketball.team order by teamid;" o
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https://help.aliyun.com/document_detail/34951.html
https://help.aliyun.com/document_detail/34951.html
https://help.aliyun.com/document_detail/34951.html
https://help.aliyun.com/document_detail/34951.html

15.3.2 FCEBIA

CLICKHOUSE FH§E:8
S B BRIME R Bl
tags.url string - Z ClickHouseJJDBC URL,
tags.user string - = HILFRR I ClickHouse il F %4,
tags. password string - 2 FH P 445 B 251
tags.numPartition string - i3 ClickHouse 3 X %4
tags. sentence string - P EIBARTERNIE A,
HBASERSESH
2R B BRIME R BLAR
tags.host string 127.0.0.1 2 Hbaselllk 55 #ritik,
tags.port string 2181 B Hbase AR 55 &4 o
tags.table string - = FBEENEARTR R AR,
tags. columnFami ly string - = LHTEFIE (column family)
PULSAREIESE
S B BRIMEL 2R B
v
tags.service string "pulsar:// = Pulsarflz & &t
Llocalhost:6650"
tags.admin string "http:// 2 Ezpulsarfyadmin.url,
localhost:8081"
tags.options.<topic\|topics\ | string - 2 Pulsarfi&E Wi, B LM topic. topics I
topicsPattern> topicsPattern JEFE— N HEATHLE
tags. interval.seconds int 10 2 BEUH SR EIBRE, S0 B,
KAFKARISESH
e B ERIME R i
tags.service string - Z Kafkallz 55 #aHbihit,
tags.topic string - = TR,
tags. interval.seconds int 10 P BEGE R RIRR. HAA07  FD
SSTIRRESH
S Bimdeon BRIME R B
tags.path string - = T T B4 LSS TS TR SRR B 7%
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NEBULA GRAPHFHEEE

® Enterpriseonly

15.3.2 FCEBIA

Nebula Graphiffifa 2 4H T S HiNebula Graph#iE, X liRExchange sz ¥,

e

tags.path

tags.noField

tags.return.fields

praliis

Bome
w

string

bool

list

BRIMA

"hdfs:

//

namenode:
9000/path/

vertex"

false

prr BLAH

l‘ ﬁ

P FEECSVIX M IFMEER R, BN FRMHAFE, ExchangexH
AR ZEE, FIESIHDFSIRSS s B 3A% N FBOAE, #l
A1 "hdfs://192.168.8.177:9000/vertex/player" , TFAEEIA I BR MR
A "file:///path/vertex" , {4 "file:///home/nebula/vertex/player" .
Z A Taght A & Tag¥ i A F I H 5%

= AN true I, (USFHIVIDIA S HEMHEEBIE ; S{E false B S
VIDHIJ&E MR,

= fEEESHEMNE, Bla, ZLS5H nane fl age B, FTIFSHEKE

79 ["name”,"age"] o ZBHEUANTE tags.noField FI(E N false IMAEZK,

M AREIENR, SHNEEREHTARE, GRZEHSH, WEMORESH, BN EEHSBA RBIREIRR E 2

FLERNARBAERR A SRIE S I BT BCENRFE SR, 1R rtagsfledgesHTa],

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

Bl

string
string
string

list[string]

list[string]

string
string
int
int

int

BRIME

client

256

32

R ]

5

= Nebula Graph#'& X Edge typefF5.

2 FEE BRI, B4 csv .

2 FESFAS X, ANEES client FISST,

2 JE VRS LB R Skl B 4, ANSH R 3kelF 44, 1 R

ZHM. WIRCSVXHRA#RL, H [,
WA BN B, DU,

a, ] MEAFRR

P Nebula Graph# & g PEAFR, 5 L edges. fields —
—XFR, AN [_c2, _c3] AR [start_year, end_year], FERifh =4l
RIFFREEARIIE, SEPUF S R AR IE,

= SRR RIIF, BIAD _co FRoREE —FIRIMEME B iy iEas <o

= SHIYE R RIE . BIAD el FRoREs —FIREE A0 B 1 5.

= rank{@ %, RAEHEER, BIAFTArank{EN 0.

= il 'E A Nebula Graphfix &% &,

b= Sparksy Fr#UE
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NEBULA GRAPHESE S

e

edges.path

edges.noField

edges.return.fields

Bl
w7

string

bool

list

BRIME

"hdfs://
namenode:
9000/path/
edge"

false

15.3.2 FCEBIA

BEW

S RO
= oo

g

FRE CSVIF AR, IRERIRIZLHURFIE, ExchangeR H
HOEIZ ISR, FERIHDF SRS da i B 3248 R BRIAME, #

A1 "hdfs://192.168.8.177:9000/edge/fol low" , TFAEENA I FR AEME R

A "file:///path/edge" , Hl#I "file:///home/nebula/edge/follow" . HZ
Edgel 4 8 AEdge I E AR H 5%,

ol

LEN true I, (NG HIEIMAAVID, HIYAVIDAIRank, WA SH
JEIERAE 5 HEN false N FHIELFRVID, HIYAVID, RankflE
HEE,

i

HEEESHNEMN, HIa1, ZSH start_year Ml end_year JB1%, TS
BUEIEE N ["start_year","end_year"] o B HEUUNLE edges.noField FI{E N
false Ff A5,

RJE%#H: November 18, 2021
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15.4 fEFNebula Exchange

15.4.1 S ACSVXH#iE
ARSI — AR EEA A FHExchang e FHEETEHDF SEAHIY C SV 48RS ANebula Graph,

IR E M\ Nebula Graph $AAMCSVXH:, 5 WNebula Importer,

BuEs

Azlbasketballplayerfdizse 2,

WREGE
ASORBHEMacOS F5ERk, LU XHINARLERE @

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 : 2.6.0, ffifiDocker Composeifl&,

HRSRMF
TR AR Z AT, P RERALITER

* BE&LIETRENebula GraphHHEHITER :
* Graphfg5HIM etalRG5HIIP LA,
* #5Nebula Graph SR 4 f155 0,

* BE&YWi¥Exchange, HIHIES N4 Exchange, ARfIFP#HExchange 2.6.0,
° B4 %4 Spark,

* Tf#Nebula GraphHfll#SchemalVE &, tiiTagflEdge typefVHFR, JEIEF,
* WURSCAEREEHDEFS I, FZEiAHad oop IRS5IB1TIEH,

* WIRSCAFFHiEEA M ENebula Graph /28211281, HREAERIHSEAYLERAMHR B3 THE S,
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https://github.com/vesoft-inc/nebula-importer
https://docs-cdn.nebula-graph.com.cn/dataset/dataset.zip

1BMESE

I8 1 : ZENEBULA GRAPHHSIESCHEMA
IHCSV IR, # T ENebula GraphH@l#Schema :

1. ffiiASchema®2i, Nebula GraphfySchema®£4| FEH T,

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. {fifiNebula Consolefl|i#—/ &Zz/ibasketballplayer, J} fl#—/Schema, 41 TR,

## BIZEZRE

nebula> CREATE SPACE basketballplayer \
(partition_num = 10, \
replica_factor = 1, \
vid_type = FIXED_STRING(30));

## EfEEZEbasketballp layer
nebula> USE basketballplayer;

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

## BlETag team
nebula> CREATE TAG team(name string);

## tliEEdge type follow
nebula> CREATE EDGE follow(degree int);

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

HEZER, EHSWPEITh,
HIg 2 SMECSVF
IALLTERA

1. ACSVSZHLAM 2 SchemalyZEsK,

O\ Note

Exchange3Z 1+ k&4 2 ks#H LR LIICSVIE,

2. FRHXC SV LTk o

SR 3  (SSEEX

Yii¥Exchangels, %l target/classes/application.conf S fFI%E CSVEIEIFA % WAL E,
TEANERAIE 2 WL E 5 A,

FEATRBIH,

{
# SparkiExFEE
spark: {
app: {
name: Nebula Exchange 2.6.0
}
driver: {
cores: 1
maxResultSize: 16
}
executor: {
memory:1G

}

cores {
max: 16
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}
}

# Nebula GraphtEXEE
nebula: {
address:{
# $BREGraphfRSAPIANe tafRSAIIPHELEANIG O,
# MRBELHRSERE, MUZBARGES () DR
# #&z0: "ipl:port","ip2:port","ip3:port"
graph:["127.0.0.1:9669"]
meta:["127.0.0.1:9559"]
}

# I5EHBNebula GraphBAURHIAEF RME,
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: [
# 1&MBTag playertXfE8.
{
# $8ENebula GraphmEXHITag#iF.
name: player
type: {
# IEEBIER, EACSY.

source: csv

# TEEMAR REIBS ANebula Graph : Client3kSST,
sink: client

}
# EECSVIHFHIEE TR,

# WNRXMTFRETENDFS £, FAXNG|SHERE, Mhdfs://FFk, 0" hdfs://ip:port/xx/xx"o
# WMBXHEEEARM, BWGISIERERE, Ufile://Fk, Hlan"file:///tmp/xx.csv"s

path: "hdfs://192.168.*.*:9000/data/vertex_player.csv"

# RCSVXMHRERE, A0, _cl, _c2, ..., _cn]RTERXL, HHETHRIEENR.

# WRCSVXHERK, WERKIRNTIS.
fields: [_cl, _c2]

# 18%ENebula GraphsEXHIEER.
# fields5nebula. fieldsBIRFESA——3FR,

nebula.fields: [age, name]

# HEE—FIEAVIDEYR.

# vertex®yELAS LiffieldssiEcsv. fieldsHPIFIRRIF—HK.

# B, Nebula Graph 2.6. 01N TR REBEMIERIMVID,
vertex: {

field:_cO

# policy:hash
}

# IEENDEHN. BAMEREGES () .
separator: ","

# INRCSVXHERK, iBiTheaderi&BRtrue.

# INRCSVXHRBERK, EfFheaderi&@BAfalse, BikMERTalse,

header: false

# IEEEHRE ANebula GraphiIBRA=EE,
batch: 256

# fBESparkD F &,
partition: 32

*

&RiBTag teamiB %58,

# 18%ENebula GraphsEXHITagaiT,
name: team
type: {

# IEEIRR, EACSY.

source: csv

# IEEMEANFRKIES ANebula Graph : Clientd{SST,
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15.4.1 SACSVffE

sink: client

}

# EECSVHAIEETR,

# NRXFEAETENDFS £, FANE | SIEHE’TR, Whdfs://FFk, BN hdfs://ip:port/xx/xx"o
# R EFEEAR, BEISIERRE, Ufile://Fk, Flan"file:///tmp/xx.csv"s
path: "hdfs://192.168.*.*:9000/data/vertex_team.csv"

# WRCSVXMHRBERX, EA[_c0, _cl, _c2, ..., _cn]RRERX, HRIHERABRMENR.
# WRCSVXHFERK, MNERKIRET%.
fields: [_cl]

# f5%ENebula GraphrhE XHIE S
# fieldsGnebula.fieldsBIRFEHA——IR,
nebula.fields: [name]

# FBE—MFHERVIDEYR,
# vertexW{EHMS bitifieldssiFEcsy. fieldsHHIFIRRE—H,
# B#i, Nebula Graph 2.6.0{XZHFFRTBNEHARMVID,
vertex: {

field:_c0

# policy:hash
}

# EENNTN. BRAMEREGES (,) .

separator: ","
# IMRCSVXHERK, iEi¥headeri@BRtrue.

# INRCSVHERERL, EheaderigBRfalse. BiAEHfalse,
header: false

# IEEREHRE ANebula GraphIRAREE,
batch: 256

# $ERESpark DR,
partition: 32

# MRFTEANEZ R, HSEFEOEEH TR,

]

# Ab3Bin

edges: [
# 1&BEdge type followi@XfER.
{

# f5%ENebula GraphsPEXMIEdge type®ifo
name: follow
type: {

# IEERIBR, EACSY,

source: cCsv

# TEEMAY SEIBS ANebula Graph : Client3kSST,
sink: client

}

# EECSVIHAIEETR,

# NRXXFTEMETENDFS £, FANNG | SHEkEi’TR, Whdfs://FFk, BN hdfs://ip:port/xx/xx"o
# MRXEFEEAM, BWEISIERRE, Ufile://Fk, Flan"file:///tmp/xx.csv"s
path: "hdfs://192.168.*.*:9000/data/edge_follow.csv"

# WRCSVXMHRBERX, €A[_c0, _cl, _c2, ..., _cn]RRERX, HRIHERARMENR.
# MRCSVXHERL, NEMRERNTI%,
fields: [_c2]

# f5%ENebula GraphrhE XHIE R
# fieldsSnebula. fieldsBIIRFEHA——XFRLo
nebula.fields: [degree]

# BE—MIHERERSMBN SRR,
# vertexBYELAS LibfieldssEcsy. fieldsPHFIARIE—H.
# B#i, Nebula Graph 2.6.0{XZHFFRTBNEHARMIVID,
source: {
field: _c0
}
target: {
field: _cl
}

# IBENDEN. BRAMERELES () .
separator: ","

# BE—MFMERrankBR (7)o

#ranking: rank

# HRCSVXHBRX, EffheaderigiBEivtrue.

# MNRCSVXHHRBRK, EfFheaderi&@EHfalse. BikMERTfalse,

header: false

# 1EEBEHRE ANebula GraphBIRAINEE,
batch: 256

# f8ESpark D HEE,
partition: 32
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}

# 1&iBEdge type servetHX{ER.
{

1

# $8%ENebula GraphsEXHEdge type®#i.
name: serve
type: {

# IEERIER, EACSY.

source: csv

# TEEMAR SEIBS ANebula Graph : Client3kSST,
sink: client

}
# EECSVIHRIEETR,

# WNRNMHTFRETENDFS £, FAXNGISIERE, Mhdfs://FFk, 0" hdfs://ip:port/xx/xx"o
# WMBXHEEEARM, BWEISIERERE, Ufile://FFk, Fltn"file:///tmp/xx.csv"s

path: "hdfs://192.168.*.*:9000/data/edge_serve.csv"

# WMRCSVXHRERL, €A_c0, _cl, _c2, ..., _cn]RFERXL, HHETIBMEENR.

# BNRCSVXHARL, NEMRKFRNGI%.
fields: [_c2,_c3]

# 18%ENebula GraphsEXHEER.
# fields5nebula. fieldsBIIRFESA——IFRL,
nebula.fields: [start_year, end_year]

# IEE—MIHERERRMBNRHR,
# vertexfYELAS LiffieldssE csv. fieldsHPIFIRRIF—HK.
# B#l, Nebula Graph 2.6.0{XZFFFRTRHELARMVID,
source: {
field: _c0
}
target: {
field: _cl
}

# IBENDBRN. RMERELES () .
separator: ","

# FBE—MFHERrankBIR(FE) o
#ranking: _c5

# IRCSVXHERK, 1Ei¥headeriZBRtrue.
# INRCSVHRERK, EheaderigBRfalse. BiAEHfalse,
header: false

# IEEREHNE ANebula GraphBImANEE,
batch: 256

# $ERESpark DR,
partition: 32

# MRFBEAMEZL, HSEFEBEBH TR,

}

%% 4 : FINEBULA GRAPHS AR

BTAN T G R CSVUIHEURES AZINebula GraphH,

15.4.1 SACSVffE

RTBRIGEM, SIS AmsS.

S{SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange <nebula-exchange-2.6.0.jar_path> -c <csv_application.conf_path>

Q

Note

JARGAH MAEREC X @ B 1750158 Mmaven & T &,

N

${SPARK_HOME}/bin/spark-submit

--master "local" --class com.vesoft.nebula.exchange.Exchange

-c /root/nebula-exchange/nebula-exchange/target/classes/csv_application.conf

/root/nebula-exchange/nebula-exchange/target/nebula-exchange-2.6.0.jar

F PRI LR NS B H 2R batchSuccess . <tag_name/edge_name> , FHIARKIIIECE, fAI4N batchSuccess. fol low: 300 o

S5

(FTi%) SR

MR LfENebula Graph%/ i (fil4INebula Graph Studio) HHTEIRIER, MINBIERESES A, Bl :

GO FROM "player100" OVER follow;
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15.4.1 SACSV X8

P AT U A4y SHow STATS BEESTH AR,
$9 6. (i1F) ENEBULA GRAPHHREERS|

SARYERE, HFPRL{ENebula Graph HEFAIEIFERERS |, FEMESURT N,

fRJGHEH: October 18, 2021
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15.4.2 S AJSONZHHERE

15.4.2 S AJSON 4R

A A=A EIBRAN Al Exchan g e FHFEfEHDF SE AR HIT] SON X #-4i#E S ANebula Graph,

BiEgE
A5z basketballplayerSdEE b, S ~EEBHRATT

* player

:"player100","age":42,"name":"Tim Duncan"}

" ","age":36,"name":"Tony Parker"}

o ","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
ASGREIEMacOS ToEK, LU R RAVPSIELES R ©

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 : 2.6.0, {ffiDocker Compose#li#,
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15.4.2 S AJSONZHHERE

ARSI
THaT ARG 280, P RERALITER

* B&LEGRENebula Graph HHHAI FER :
* GraphfR&HIM etalRS5HIHITPHIMEATR .
* #iNebula Graph BRI 2 21,

* B&YRi¥Exchange, HIEIESISmIFExchange, AP #HExchange 2.6.0,
* BE&%4ESpark,

* Tf#Nebula GraphHfll#SchemalI5 &, tifiTagflEdge typelI&FR, JEIES,
* WURSCAHFEEHDES 1, FEAfiAHadoop /[RS8 TIEHR,

* WERSCAFFHiE(EAM HNebula Graph/2 5840, FEAEEIHEANIAAMIHEIR H 5% T HGE S,

BIEPR
#$181 : ZEINEBULA GRAPHHBIESCHEMA
IHERESE, % T 3(ENebula GraphfFflJ#Schema :

1. ffiikASchema®£, Nebula GraphHSchema B4 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. ffifiNebula Consolefl#—/MEZ¢basketballplayer, & —/Schema, 4l TR,

## BIZEZEE

nebula> CREATE SPACE basketballplayer \
(partition_num = 10, \
replica_factor = 1, \
vid_type = FIXED_STRING(30));

## EFFEZEbasketballplayer
nebula> USE basketballplayer;

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

## PliETag team
nebula> CREATE TAG team(name string);

## tlEEEdge type follow
nebula> CREATE EDGE follow(degree int);

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

HEER, HSWPHETTS,
S 2 SMBISON
AL M EA

1. AP SON LAl /2 Schemaly#Esk,
2. FREJ SON SCHAFHERETE,
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LI 3. (EeETE

YwEExchange/q, il target/classes/application.conf SCAFIEE]SONEHEITA X AVELE, EAREIH, ZHISIHH json_application.conf o £ MELE IR
BRI IHIE S ML E B,

{
# SparkiBXEE
spark: {
app: {
name: Nebula Exchange 2.6.0
}
driver: {
cores: 1
maxResultSize: 16
}
executor: {
memory: 16

}

cores {
max: 16
}
}

# Nebula GraphtEXEE
nebula: {
address:{
# $BREGraphfRSAPIENe tafRSAIIPHELLAIIH O,
# MRBELERSEER, MUZBBREGES () DR
# #&z0: "ipl:port","ip2:port","ip3:port"
graph:["127.0.0.1:9669"]
meta:["127.0.0.1:9559"]
}

# $5EHBNebula GraphBAURHIAEF RMED,
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&iBTag playerf@xX1ER.
{
# $EENebula GraphmEXHITag#Fo
name: player
type: {
# IERERIRR, EAJISON,

source: json

# FEEMAIT SIS ANebula Graph : Client=SSTo
sink: client

}

# 3SR JSONSIHFEIRRLR,

# ANRFTFMETEHDFS £, FANNG | BIEHEERTE, MUhdfs://FFk, BlEN"hdfs://ip:port/xx/xx"e
# WRXHEFHEEAN, BAXEISERRE, Ufile://Fk, BlaN"file:///tmp/xx.json"s
path: "hdfs://192.168.*.*:9000/data/vertex_player.json"

# 7Efields BHSTEISONIfFHkey ®FF, HIfRHIvaluefFANebula Graph iR IEHIBIRR.
# MRBEEESME, BAEGES (,) BH.
fields: [age,name]

# 18%ENebula GraphdEXHIBIERR.
# fields5nebula.fieldsHIIRREHA——IFR,
nebula.fields: [age, name]

# IEE—NFHERVIDAYR,
# vertexBEHHS JSONHRIF R —H.
# E#i, Nebula Graph 2.6.0{XZHFFRIBHEHARMVID,
vertex: {
field:id
}

# IEEBEHARE ANebula GraphfIR AR E,
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*

batch: 256

# $BRESpark DR,
partition: 32

i%&ETag teamiEXEE.

# $8ENebula GraphmEXHITag#iFo
name: team
type: {

# IERERIER, EAJISON,

source: json

# FEEMAR REIBS ANebula Graph : Client3kSST,
sink: client

}

# 1B JSONZHAYERTR,

# MRFTFMEIEHDFS £, FANE | S1EEE, MUhdfs://FFk, BlEN"hdfs://ip:port/xx/xx"s
# WRXHEFHEEAM, BAXE|SERRE, Ufile://FFk, BlI0"file:///tmp/xx.json"s
path: "hdfs://192.168.*.*:9000/data/vertex_team.json"

# fEfields BIEEISONS HFHkey s, HIMMvalueR{EANebula GraphiEEEMHIEIER.
# MRFBREEZNME, BREES (,) B
fields: [name]

# 18%ENebula GraphsEXHEER.
# fields5nebula. fieldsBIIRFESA——FR,
nebula.fields: [name]

# HBE—NFIEAVIDER.
# vertexMEMFSJSONHREFERIF—Ho
# E#i, Nebula Graph 2.6.0{XZHFFRIBNEHARMVID,
vertex: {
field:id
}

# IEEREHXNE ANebula GraphIRAREE,
batch: 256

# I8ESparky HEE,

partition: 32

}

# MRFBIMNELS =, ESERENEBHITHM.
]
# S35
edges: [

# 1&iBEdge type followi@XfER.

{

# $8ENebula Graph/EXHIEdge type®ifo
name: follow
type: {

# IEEBIBR, ERAJISON.

source: json

# TEEMA SEIBS ANebula Graph : Client3kSST,
sink: client

}

# JETEJSONSIIFHIERTR,

# NRXFEMETENDFS £, FANNG | SIEHEERTR, Whdfs://FFk, Ban"hdfs://ip:port/xx/xx"o
# WRUEAEEAM, FNG|SIERIKRE, LUfile://FFk, 0" file:///tmp/xx.json"s
path: "hdfs://192.168.*.*:9000/data/edge_follow.json"

# 1EfieldsEBISEISON M hkey2Hr, EXMMvalue{EANebula GraphPisEBMEREIER.
# MRFEEESME, AEGES (,) B
fields: [degree]

# f5%ENebula GraphrhE XHIE R
# fieldsGnebula.fieldsBIRFEHA——FR,
nebula.fields: [degree]

# BE—MIHERERSMBN SRR,
# vertexBYELFSISONSHHEIFERIF—H.
# E#i, Nebula Graph 2.6.0{XZHFFRTRNEHARMVID,
source: {
field: src
}
target: {
field: dst
}

# HEE—NFIEArank R (FIE)
#ranking: rank

# IEEEHRE ANebula GraphBIBANEE,
batch: 256

# fBESparkD &,
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partition: 32

B

i&EEdge type serveilXfER.

# $giENebula GraphshEXAIEdge types#fo
name: serve
type: {

# {EEBIRR, EMAJISON,

source: json

# TEEMAY SEIBS ANebula Graph : Client3kSST,
sink: client

}

# $EREJSONXZHAYERTR,

# NRXXFEAETENDFS £, FANG | SHEHE’TR, Whdfs://FFk, B0 hdfs://ip:port/xx/xx"o
# RXHFEEAM, BWE|ISIEREE, Ufile://FFk, Flan"file:///tmp/xx.json"s
path: "hdfs://192.168.*.*:9000/data/edge_serve.json"

# 1EfieldsEBISEISONS M hkey2HF, EXMMvalueR{EANebula GraphisEBHEREIER.
# MRFEEESME, ARGES (,) BH.
fields: [start_year,end_year]

# f5%ENebula GraphrhE XHIE R
# fieldsGnebula.fieldsBIRFEHA——IR,
nebula.fields: [start_year, end_year]

# BE—MIHERERSMBN SRR,
# vertexBEMSTS JSONSIHFHBFERIF— o
# E#i, Nebula Graph 2.6.0{XZHFFRTBNEHARMIVID,
source: {
field: src
}
target: {
field: dst
}

# EE—MFERrankBR(FE) o
#ranking: _c5

# IEEREHNE ANebula GraphBImANEE,
batch: 256
# I8ESparksy HEE,

partition: 32

]
# MRFBEAMEZL, HLSEFEOEBH TR,
}

%% 4 : FINEBULA GRAPHS AR

15.4.2 S AJSON /R

IBATAN T i A SON ¥ S AFINebula GraphHt, XTSRS, H2US A B2

S{SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange <nebula-exchange-2.6.0.jar_path> -c <json_application.conf_path>

Q Note

JARGAH MFREC X @ A 179015803 Mmaven & T &,

N

S{SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange

¢ /root/nebula-exchange/nebula-exchange/target/classes/json_application.conf

/root/nebula-echange/nebula-exchange/target/nebula-exchange-2.6.0.jar -

F PRI LER NS B H 2R batchSuccess . <tag_name/edge_name> , FHIARKIIIECE, fAI4N batchSuccess. fol low: 300 o

S5 (FNE) WIENE

MR LfENebula Graph% /i (fil4Nebula Graph Studio) HHUTEIRIER, MINBIERESES A, Bl :

GO FROM "player100" OVER follow;

PP AT U A4y SHow STATS BEEGH R,
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15.4.2 FAJSONZH-#iE

$16: (404) 7ENEBULA GRAPHHERZS|

SRR, HPAlLifENebula Graph AFECFOIEFH E#RG . FEHESWR5 11,

IRJGEH: October 22, 2021
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15.4.3 S AORCX 4 #iE
A — AR BHA A FHE xchang e FHEIETEHDF SEAHIOR C X 4544 5 ANebula Graph,

IR ZE R\ Nebula Graph $ AAMORC Y, & Nebula Importer,

BuEsE

AzbasketballplayerfdEgE 2,

HREGE

ASORBHEMacOS F5ER, LU XHINARLIERE @

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 : 2.6.0, ffifiDocker Composeiff&.

ARSI
THRS AR 2, P RERAITER

s BE&LEETE Nebula GraphHFHEHI TER :
* Graphfig5HIM etalRS5HIMIIP LA,
* #ifiNebula Graph GAXRIIH P 4 F15H,

* BE&4Wi¥Exchange, 1HIHIES N4 Exchange, ARfIFF#fAExchange 2.6.0,
* B& %4 Spark,

* Tf#Nebula GraphH fll#SchemalyE 8, tiiTagfiEdge typefV&FR. JBIEF,
 AISRSEHIFEHDES |, RE#fiAHadoop RF581TIER

* WIRSCAFFiE(EA M ENebula Graph /28811284, FREAERIHEAYIEAMHR B THE ST,
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https://github.com/vesoft-inc/nebula-importer
https://docs-cdn.nebula-graph.com.cn/dataset/dataset.zip

1BMESE

I8 1 : ZENEBULA GRAPHHSIESCHEMA
IHTORCSCAHIEE, T2 TP #fENebula GraphH€#Schema :

1. ffiiASchema®2i, Nebula GraphfySchema®£4| FEH T,

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. {fifiNebula Consolefl|i#—/ &Zz/ibasketballplayer, J} fl#—/Schema, 41 TR,

## BIZEZRE

nebula> CREATE SPACE basketballplayer \
(partition_num = 10, \
replica_factor = 1, \
vid_type = FIXED_STRING(30));

## EfEEZEbasketballp layer
nebula> USE basketballplayer;

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

## BlETag team
nebula> CREATE TAG team(name string);

## tliEEdge type follow
nebula> CREATE EDGE follow(degree int);

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

HZEE, HEWPSEITR,
$I8 2 | SMBORCX

AL TSR
1. 4bBRORC S LA /e Schemalty 2K,
2. FKEORC M 7#RE %o

L3 | (SSEEX

15.4.3 S AORCH45dE

YmikExchangelq, il target/classes/application.conf SXfFISEORCEIBIFAH X VECE, TEAREIF, & HISIEESN orc_application.conf o F5MECE Y

RIS S WL E

{
# SparkiB X EE
spark: {
app: {
name: Nebula Exchange 2.6.0
}
driver: {
cores: 1
maxResultSize: 16
}
executor: {
memory:1G

}

cores {
max: 16
}
}

# Nebula Grapht@XEZE
nebula: {
address:{
# $BREGraphfRSHFTIANe taBRSAIIPHENEANIH O,
# MRBZHRSER, MWILZBBRGES () DR
# #&30: "ipl:port","ip2:port","ip3:port"
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}

#

graph:["127.0.0.1:9669"]
meta:["127.0.0.1:9559"]

i8I ENebula GraphBEARHIAF 2FE.

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: [

#
{

=

i&i&Tag playertB%{E8,

# 18%ENebula GraphsEXHITagaiT,
name: player
type: {

# IEEHIRR, EMAORC,

source: orc
# IEEMEANFRKIES ANebula Graph : Client3{SST,
sink: client

}

# EEORCIFAIER R,

# NREFFMEIEHDFS £, FANNG | SIEHEERE, MUhdfs://FFk, BlEN"hdfs://ip:port/xx/xx"s
# WMRXHEMHEEARM, BWNGISIERERRE, Ufile://Fk, Hln"file:///tmp/xx.orc"s

path: "hdfs://192.168.*.*:9000/data/vertex_player.orc"

# 1EfieldsBIEEORC Hrhkey&Fh, HIfRAvalueRfEANebula GraphhiEEREHEKIER.

# MRFBEEZNME, BRES (,) B
fields: [age,name]

# 18%ENebula GraphfPEXHIEER.
# fields5nebula.fieldsHIRFEHA——FR,
nebula.fields: [age, name]

# IBE—NFHERVIDAYR,
# vertexBYELHSORCX I FERERIF—
# B, Nebula Graph 2.6.0{XZFFFRTRREHERMVID,
vertex: {
field:id
}

# fEEBEHRE ANebula GraphtIBR A= E,
batch: 256

# {8ESpark D H &,
partition: 32

&BTag teamX (52

# 18%ENebula GraphfEXHITagaT.
name: team
type: {

# IEERIRR, EMH0RC

source: orc
# 1EEMNARFSIES ANebula Graph @ ClientskSST,
sink: client

}
# EEORCIFAIER R,

# NRXHTFMEIEHDFS £, NG| SERRE, MUhdfs://Fk, a0 "hdfs://ip:port/xx/xx"s
# R EEAR, PG| SIERRE, MUfile://Fk, Flan"file:///tmp/xx.orc",

path: "hdfs://192.168.*.*:9000/data/vertex_team.orc"

# 1Efields BIEEORCIHkey2#h, HXWMvalueR{FANebula GraphsisEREMNEIER.

# MRFBEESNME, BEES (,) B
fields: [name]

# $8ENebula Graph/EXHIEIERTT.
# fields5nebula.fieldsHIRFEHA——FR,
nebula.fields: [name]

# HEE—TFIEAVIDETR.
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15.4.3 SAORC A

# vertexMEMFSORCHFHFERRR—H,
# E#i, Nebula Graph 2.6.0{XZHFFRIBHEHARMVID,
vertex: {
field:id
}

# IEEREHXNE ANebula GraphIRAREE,
batch: 256

# $ERESpark DR,
partition: 32

# MRFTEANEZ R, HSEFEHEBH TR,

]
# AIEH
edges: [
# 1&BEdge type followilXfER.
{
# $5%ENebula GraphIEXHIEdge typeifo
name: follow
type: {
# IEEHIER, EMORC,
source: orc
# TEEMA SEIBS ANebula Graph @ Client3kSST,
sink: client
}
# FEREORCXHHYEETR,
# WMRXHEMHEIENDFS £, PG ISIEERE, MUhdfs://FFk, Fln"hdfs://ip:port/xx/xx"o
# WMRXHEEEARM, BWE|SIEERE, Ufile://FFk, Flan"file:///tmp/xx.orc"s
path: "hdfs://192.168.*.*:9000/data/edge_follow.orc"
# 1EfieldsBISEORCIIHFkey &, HXMMIvaluexfEANebula GraphshisEBIEMNBIER.
# MREFEEESME, ARGES (,) BH.
fields: [degree]
# f5%ENebula GraphrhE XHIE S
# fieldsGnebula.fieldsBIRFEHA——FR,
nebula.fields: [degree]
# BE—MIHERERSMBN SRR,
# vertexBESFSORC 4 FHFERRIF—o
# E#i, Nebula Graph 2.6.0{XZHFFRTBNEHARMVID,
source: {
field: src
}
target: {
field: dst
}
# BE—NFERrankBR(FE) o
#ranking: rank
# IEEEHRE ANebula GraphMIRABEE,
batch: 256
# 1BESparkD &,
partition: 32
}
# i&fBEdge type servefBX{SE.
{

# 18%ENebula GraphsREXMEdge type®#fi.
name: serve
type: {

# IEELIER, EMAORC,

source: orc

# IEEMEANFRKIES ANebula Graph : Client3{SST,
sink: client

}

# JEEORCIIHBIEETR,

# NREFFMEIEHDFS £, AN | SIEHEiRE, MUhdfs://FFk, FlEN"hdfs://ip:port/xx/xx"s
# RXHFEEAR, BAWE|ISIERERE, Ufile://Fk, Fla0"file:///tmp/xx.orc",
path: "hdfs://192.168.%.%:9000/data/edge_serve.orc"

# 1EfieldsBIEEORCIHHkey2#h, HXMMvalueRfFANebula GraphsiEEREMEIER.
# MRFPBREEZNME, BRXES (,) B
fields: [start_year,end_year]

# 18%ENebula GraphdPEXHIBER.
# fields5nebula.fieldsHIRFEHA——FR,
nebula.fields: [start_year, end_year]

# IBE—NIERERRMBNRHR,

# vertexBYELHSORC 4 HHFERERIF—H.

# B#l, Nebula Graph 2.6.0{XZFFFATRHELISRIMVID,
source: {
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15.4.3 SAORC A

field: src
}
target: {
field: dst
}

# EE—NFERrankBOIR(FE) o
#ranking: _c5

# IEEREHNE ANebula GraphBImANEE,
batch: 256

# $ERESpark DR,
partition: 32

]
# MRFBEAMEZL, FHLSEFEBEBH TR,
}

ST 4 : FINEBULA GRAPHS AR

BATATF e R ORC U S AZINebula Grapht, X TSEEINH, HE2WS A2,

S{SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange <nebula-exchange-2.6.0.jar_path> -c <orc_application.conf_path>

Q Note

JAREAH MFREC R 0 B 1750158 Mmaven & T &,

N

S{SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange /root/nebula-exchange/nebula-exchange/target/nebula-exchange-2.6.0.jar
-c /root/nebula-exchange/nebula-exchange/target/classes/orc_application.conf

F PRI LUEIR NS B H2R batchSuccess . <tag_name/edge_name> , FEIARKIIIECE, fFI4N batchSuccess. fol low: 300 o
S5 (AE) WIESUE

MR LfENebula Graph% /i (fil4INebula Graph Studio) HHUTEIRIER, MINBIERESES A, Bl :

GO FROM "player100" OVER follow;
PP AT U A4y SHow STATS BEEGH R,
$98 6. (i1F) ENEBULA GRAPHHRERETRS|

SARYEE, P RL{ENebula Graph e AIEHF EERG |, TEEHS RN,

IJFHH: October 22, 2021
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15.4.4 5 AParquet {4

15.4.4 S AParquet XX {4 iR
A A=A B BHAN A I Exchan g e A iEfEH DF SE AR I Parqu et X A45dE S ANebula Graph.,

1% B Nebula Graph § AAHiParquet X2, %2 W Nebula Importer,

BuEsE

AzbasketballplayerfdEgE 2,

HREGE
ASORBHEMacOS F5ER, LU XHINARLIERE @

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 : 2.6.0, ffifiDocker Composeiff&.

ARSI
THRS AR 2, P RERAITER

° BA[%¥ B Nebula Graph](../../4.deployment-and-installation/2.compile-and-install-nebula-graph/2 install-nebula-graph-by-
rpm-or-deb.md HREUN FER :

* GraphfRZHIM eta RSG5 HIRITP IR,
* #if5Nebula Graph SRR 2 A4,

* E4&4F¥Exchange, ¥IEESWSiEExchange, AR+ ffiHExchange 2.6.0,
* BE&%4ESpark,

* Tf#Nebula GraphHlli#SchemalJf5 &, ifTagflEdge typefJ#Hn, BIHESE,
o MRS 7EEHDFS |, FTZifiAHadoop RF5EITIEH

* WERSCAFFiE(EAM HNebula Graph /28840, FEAERIHFANIAAMIEIR H 5% T BE S,
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https://github.com/vesoft-inc/nebula-importer
https://docs-cdn.nebula-graph.com.cn/dataset/dataset.zip

1BMESE

I8 1 : ZENEBULA GRAPHHSIESCHEMA
SiiParquet X HFHIEERE, LT EENebula GraphH fil#Schema :

1. ffiiASchema®2i, Nebula GraphfySchema®£4| FEH T,

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. {fifiNebula Consolefl|i#—/ &Zz/ibasketballplayer, J} fl#—/Schema, 41 TR,

## BIZEZRE

nebula> CREATE SPACE basketballplayer \
(partition_num = 10, \
replica_factor = 1, \
vid_type = FIXED_STRING(30));

## EfEEZEbasketballp layer
nebula> USE basketballplayer;

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

## BlETag team
nebula> CREATE TAG team(name string);

## tliEEdge type follow
nebula> CREATE EDGE follow(degree int);

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

BZER, ESWISETTS,
H18 2 | SMEPARQUETX (¥

AL TSR
1. b ParquetsZ LA £ SchemalyZE K,
2. JKHXParquet X HH1FBRE 1,

L3 | (SSEEX

15.4.4 ‘5 AParquet X{H5dE

Yii¥Exchangels, il target/classes/application.conf S iE ParquetEdEIFAH X WALE, TEARKIF, SHIIISCEEFM parquet application.conf o £

PLE T AR S I E

{
# SparkiB X EE
spark: {
app: {
name: Nebula Exchange 2.6.0
}
driver: {
cores: 1
maxResultSize: 16
}
executor: {
memory:1G

}

cores {
max: 16
}
}

# Nebula Grapht@XEZE
nebula: {
address:{
# $BREGraphfRSHFTIANe taBRSAIIPHENEANIH O,
# MRBZHRSER, MWILZBBRGES () DR
# #&30: "ipl:port","ip2:port","ip3:port"
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graph:["127.0.0.1:9669"]
meta:["127.0.0.1:9559"]
}

# $8EBENebula GraphEARIAF HME.
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: [
# i&@BTag playerfB*fE8.
{
# 18%ENebula GraphsEXHITagaiT,
name: player
type: {
# 1BEHIER, fEMAParquet,
source: parquet

# IEEMEANFRKIES ANebula Graph : Client3{SST,
sink: client

}

# ¥EEParquet XHFHIBRTR,

# NREFFMEIEHDFS £, FANNG | SIEHEERE, MUhdfs://FFk, BlEN"hdfs://ip:port/xx/xx"s
# WMRXHEMHEEARM, BWNGISIERERRE, Ufile://FFk, Hltn"file:///tmp/xx.csv"s

path: "hdfs://192.168.11.139000/data/vertex_player.parquet"

# 1EfieldsBIEEParquet XX fEkey &, HWAIvalueRfEANebula GraphiEE R IEMEIER.

# MRFBEEZNME, BRES (,) B
fields: [age,name]

# 18%ENebula GraphfPEXHIEER.
# fields5nebula.fieldsHIRFEHA——FR,
nebula.fields: [age, name]

# IBE—NFHERVIDAYR,
# vertexByELHSParquet XHEHRHFRIRIF—H,
# B, Nebula Graph 2.6.0{XZFFFRTRREHERMVID,
vertex: {
field:id
}

# fEEBEHRE ANebula GraphtIBR A= E,
batch: 256

# {8ESpark D H &,
partition: 32

=

&BTag teamX (52

# 18%ENebula GraphfEXHITagaT.
name: team
type: {
# IBERIRR, EMParquet,
source: parquet

# 1EEMNARFSIES ANebula Graph @ ClientskSST,
sink: client

}
# f5TEParquet XHFAIRRTR.

# NRXHTFMEIEHDFS £, NG| SERRE, MUhdfs://Fk, a0 "hdfs://ip:port/xx/xx"s
# R EEAR, PG| SIERRE, Ufile://Fk, Flan"file:///tmp/xx.csv",

path: "hdfs://192.168.11.13:9000/data/vertex_team.parquet"

# fEfieldsBIEParquetXfhkey#s, HHvalueRfENebula GraphigEREMEIER.

# MRFBEESNME, BEES (,) B
fields: [name]

# $8ENebula Graph/EXHIEIERTT.
# fields5nebula.fieldsHIRFEHA——FR,
nebula.fields: [name]

# HEE—TFIEAVIDETR.

- 529/656 -

15.4.4 ‘5 AParquet X{H5dE

2021 Vesoft Inc.



15.4.4 ‘5 AParquet X{H5dE

# vertexMIEMLFSParquet IR FERFH—Ke
# E#i, Nebula Graph 2.6.0{XZHFFRIBHEHARMVID,
vertex: {
field:id
}

# IEEREHXNE ANebula GraphIRAREE,
batch: 256

# $ERESpark DR,
partition: 32

# MRFBIMNELS R, ESERENEBHITHM.
]
# 23BN
edges: [
# 1&BEdge type followilXfER.
{
# $5%ENebula GraphIEXHIEdge typeifo
name: follow
type: {
# 1EEHIER, fEAParquet,

source: parquet

# TEEMA SEIBS ANebula Graph @ Client3kSST,
sink: client

}

# $EREParquet XHHIRRTR,

# R XFTEAETENDFS £, FANNG | SHEkE’TR, Whdfs://FFk, B0 hdfs://ip:port/xx/xx"o
# MR EFEEAM, BEISIERRE, Ufile://Fk, Flan"file:///tmp/xx.csv"s
path: "hdfs://192.168.11.13:9000/data/edge_follow.parquet"

# fEfields BigEParquet X fFhikey&#n, HITMWAIvalueRfEANebula GraphsisEEBMHEIER.
# MREFEEESME, ARGES (,) BH.
fields: [degree]

# f5%ENebula GraphrhE XHIE S
# fieldsGnebula.fieldsBIRFEHA——FR,
nebula.fields: [degree]

# BE—MIHERERSMBN SRR,
# vertexBUENBFSParquet XM FERFIF—H.
# E#i, Nebula Graph 2.6.0{XZHFFRTBNEHARMVID,
source: {
field: src
}
target: {
field: dst
}

# HEE—NFIEArank iR (FE) o
#ranking: rank

# IEEEHRE ANebula GraphBIBmANEE,
batch: 256

# 1BESparkD &,
partition: 32

*

i&EEdge type serveflXfE8.

# 18%ENebula GraphsREXMEdge type®#fi.
name: serve
type: {

# 1EEHIER, fEAParquet,

source: parquet

# IEEMEANFRKIES ANebula Graph : Client3{SST,
sink: client

}

# ¥EEParquet XIFHIBRTRR.

# NREFFMEIEHDFS £, AN | SIEHEiRE, MUhdfs://FFk, FlEN"hdfs://ip:port/xx/xx"s
# MRXHFEEAR, AW SIERERE, Ufile://Fk, Fla0"file:///tmp/xx.csv",
path: "hdfs://192.168.11.13:9000/data/edge_serve.parquet"

# 1EfieldsBIEEParquet XX fFikey &, HWAIvalueRfEANebula GraphiEE R IEMEIER.
# MRFPBREEZNME, BRXES (,) B
fields: [start_year,end_year]

# 18%ENebula GraphdPEXHIBER.
# fields5nebula.fieldsHIRFEHA——FR,
nebula.fields: [start_year, end_year]

# IBE—NIERERRMBNRHR,

# vertexByELHGParquet XHHRHFERIRIF—H.

# B#l, Nebula Graph 2.6.0{XZFFFATRHELISRIMVID,
source: {
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field: src
}
target: {
field: dst
}

# EE—NFERrankBOIR(FE) o
#ranking: _c5

# IEEREHNE ANebula GraphBImANEE,
batch: 256

# $ERESpark DR,
partition: 32

]
# MRFBEAMEZL, FHLSEFEBEBH TR,
}

ST 4 : FINEBULA GRAPHS AR

BATANF e i Parquet )X EUE S AFNebula Grapht, X TBEIINM, WESNS Am 55,

S{SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange <nebula-exchange-2.6.0.jar_path> -c <parquet_application.conf_path>

Q Note

JAREAH MFREC R 0 B 1750158 Mmaven & T &,

N

S{SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange /root/nebula-exchange/nebula-exchange/target/nebula-exchange-2.6.0.jar
-c /root/nebula-exchange/nebula-exchange/target/classes/parquet_application.conf

F PRI LUEIR NS B H2R batchSuccess . <tag_name/edge_name> , FEIARKIIIECE, fFI4N batchSuccess. fol low: 300 o
S5 (AE) WIESUE

MR LfENebula Graph% /i (fil4INebula Graph Studio) HHUTEIRIER, MINBIERESES A, Bl :

GO FROM "player100" OVER follow;
PP AT U A4y SHow STATS BEEGH R,
$98 6. (i1F) ENEBULA GRAPHHRERETRS|

SARYEE, P RL{ENebula Graph e AIEHF EERG |, TEEHS RN,

IJFHH: October 18, 2021
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15.4.5 5 AHBase £

15.4.5 § AHBase#{iE

ASC— BB FHExchang e FH#iffEHBase LiY%4E S ANebula Graph.

BiESE
Aszlbasketballplayerfdase 2,

ARG, ZEIEECS T AHBaseH, Dlplayer . team. follow fil serve PU/NRIFAE 1 FTE mABAIER, LI ARV EHE.

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

ASOREHEMacOS F5ERk, BT R EIMERLEER |

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 : 2.6.0, ffifilDocker Composei&,
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ARSI
THaT ARG 280, P RERALITER

o B723ETE Nebula Graph BN FER.
* GraphfR&HIM etalRS5HIHITPHIMEATR .
* i Nebula Graph AR P &A1,

* B&YRi¥Exchange, HIEIESISmIFExchange, AP #HExchange 2.6.0,
* BE&%4ESpark,
* Tf#Nebula GraphHfll#SchemalI5 &, tifiTagflEdge typelI&FR, JEIES,

° DALHIFIFEHadoopiss.

BESR
181 | ENEBULA GRAPHH8IESCHEMA
IR, 1%L TP B ENebula Graph#8l#Schema :

1. ffiikSchema%isE, Nebula GraphHJSchemaZE4 F £z,

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. ffNebula Graph/fll#—/ &% basketballplayer, }:fli#—1Schema, 4 FFR,

## BIZEZRE

nebula> CREATE SPACE basketballplayer \
(partition_num = 10, \
replica_factor = 1, \
vid_type = FIXED_STRING(30));

## EFEEZEEbasketbal Lp layer
nebula> USE basketballplayer;

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

## eliETag team
nebula> CREATE TAG team(name string);

## flEEEdge type follow
nebula> CREATE EDGE follow(degree int);

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

BZEE, BEUEIMh,

S 2 {ESEEX

YmPEExchangelq, il target/classes/application.conf X5 EHBase BUREIAH XL E, EAREIH,
TR BRI 2 W E iR,

{
# SparkiEXEE
spark: {
app: {
name: Nebula Exchange 2.6.0
}
driver: {
cores: 1
maxResultSize: 16

}
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cores {
max: 16
}
}

# Nebula GraphtEXEE
nebula: {
address: {
# LUFJINebula Graph#J6raphfRs5#Me tafRSSFRTENRAVIPHEINE Redk o
# MERFZ ML, &=XA "ipl:port","ip2:port","ip3:port",
# FEMHEZ BUESGES (,) B
graph:["127.0.0.1:9669"]
meta:["127.0.0.1:9559"]
}
# HEEWNKSBAFAENebula GraphtERZEZREH T HIERR,
user: root
pswd: nebula
# #EENebula GraphPHEEEAKIBNEZE% .
space: basketballplayer
connection {
timeout: 3000
retry: 3
}
execution {
retry: 3
}
error: {
max: 32
output: /tmp/errors
}
rate: {
Limit: 1024
timeout: 1000
}
}
# B
tags: [
# 1&iBTag playerf@X158.
# MRFETFrowkeyREAKIBR, EEE rowkey”, FIEMIFIIEEE KR40
{
# Nebula Graphd¥dRzHITag#h.
name: player
type: {
# FEEBERXME, RENHBase,
source: hbase
# TEEMAR REIBS ANebula Graph : Client3kSST,
sink: client
}
host:192.168.*.*
port:2181
table:"player"
columnFamily:"cf"

# fEfieldsBIEEp layer RAPMFIGTS, HMMHvalueRfESNebula GraphFiEER M4,
# fieldsflinebula.fields BMEEHA——IR,

# MRBEIBESNIIRH, BEGES () BH.

fields: [age,name]

nebula.fields: [age,name]

# BERPEFIHIEANebula Graph=VIDAIRIR.
# flrowkey ERVIDEIFR, EEE rowkey”s
vertex:{

field:rowkey
}

# BHREA Nebula Graph RIBUIEREL.
batch: 256

# Spark PE#HE
partition: 32

Erage;

&RiBTag teamiB %58,

name: team
type: {
source: hbase
sink: client
}
host:192.168.%.*
port:2181
table:"team"
columnFamily:"cf"
fields: [name]
nebula.fields: [name]
vertex:{
field:rowkey

}
batch: 256
partition: 32
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# AMBHEE

edges: [
# 1&BEdge type followi@XfER
{

# Nebula Graph/¥tRzAIEdge type®fho
name: follow

type: {
# FEEBIERXMEI, RiEHBase,
source: hbase

# IEEIMBIES ANebula Graph®IAs=,
# IEEMEANFRKIES ANebula Graph : Client3{SST,
sink: client

}

host:192.168.*.*
port:2181
table:"follow"
columnFamily:"cf"

# fEfieldsBIEEfo L LowRPHFIETS, HMMHvalueRfESNebula GraphFiEERM4,
# fieldsflinebula.fields BMEBHA——IR,

# MRBEIBESNIIRH, BEGES () BH.

fields: [degree]

nebula.fields: [degree]

# fEsource®, FfollowRPE—FHERLNEIBREIER. ~FEIEMrowkeyo
# frtarget®, FfollowRAE—FUERANENREIER. TEIEMAIdst_playero
source:{

field:rowkey

}

target:{
field:dst_player

}

# HEE—NFIER rank BIR (FIE) .
#ranking: rank

# BHREA Nebula Graph HIBUBREL.
batch: 256

# Spark DR#E
partition: 32

*

i&EEdge type serveilXfE2

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

}

# HEE—NFIEA rank BIR (FIEE) .
#ranking: rank

batch: 256
partition: 32

7% 3 | INEBULA GRAPHS AR

IBITAN T i HBase ¥ S AZINebula Graph, X TSEWHH, HSUS Am BS54,

S{SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange <nebula-exchange-2.6.0.jar_path> -c <hbase_application.conf_path>

- 535/656 - 2021 Vesoft Inc.



15.4.5 5 AHBase £

O\ Note

JARTAPIRERECT 3 © A AT4 12 Mmaven /& T #i,

zNN

S{SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange /root/nebula-exchange/nebula-exchange/target/nebula-exchange-2.6.0.jar
-c /root/nebula-exchange/nebula-exchange/target/classes/hbase_application.conf

FF AT AR S B 82K batchSuccess. <tag_name/edge_name> , FHIARIIHIECRL, AN batchSuccess. follow: 300
SR4: (FE) WIENE
M PRI LfENebula Graph% /i (flAINebula Graph Studio) HHUTEIIER, MINBIERSES A, Bl :
GO FROM "player100" OVER follow;
F PRI DA 643 sHow STATS BB SRR,
|5 (W1H) EINEBULA GRAPHHEESS|

SARYERE, HPAL{ENebula Graph e AIEHF ERERG |, FEFESURS N,

RJEHEHT: January 18, 2022
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15.4.6 S AMySQLEIE

A= BIBHA A I Exchang e #iffEMy SQL_EVEHE S ANebula Graph,

iRk
Aszlbasketballplayerfdase 2,

ARG, ZEIEE ST AMYSQLAH4 A basketbal L IVEUEZEH, Llplayer . team. follow il serve PUNFRTERE T FATA SALAIER. LUF SR
g5,

mysql> desc player;
Steccscosoes frocosscocosooo frocomoe Steomoe Steccocosoe Sheomocos +

| 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

ASORBHEMacOS F5Em, LU R XHINARLIERE @

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 : 2.6.0, {ffiDocker Compose#}i#,
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ARSI
THaT ARG 280, P RERALITER

o B723ETE Nebula Graph BN FER.
* GraphfR&HIM etalRS5HIHITPHIMEATR .
* i Nebula Graph AR P &A1,

* B&YRi¥Exchange, HIEIESISmIFExchange, AP #HExchange 2.6.0,
* BE&%4ESpark,
* Tf#Nebula GraphHfll#SchemalI5 &, tifiTagflEdge typelI&FR, JEIES,

° DALHIFIFEHadoopiss.

BESR
181 | ENEBULA GRAPHH8IESCHEMA
IR, 1%L TP B ENebula Graph#8l#Schema :

1. ffiikSchema%isE, Nebula GraphHJSchemaZE4 F £z,

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. ffNebula Graph/fll#—/ &% basketballplayer, }:fli#—1Schema, 4 FFR,

## BIZEZRE

nebula> CREATE SPACE basketballplayer \
(partition_num = 10, \
replica_factor = 1, \
vid_type = FIXED_STRING(30));

## EFEEZEEbasketbal Lp layer
nebula> USE basketballplayer;

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

## eliETag team
nebula> CREATE TAG team(name string);

## flEEEdge type follow
nebula> CREATE EDGE follow(degree int);

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

BZEE, BEUEIMh,

S 2 {ESEEX

YmPEExchangelq, il target/classes/application.conf XAFIREMy SQLEMEIFAH XIVECE, EARAIH,
BRI IS 2 WL E B,

{
# SparkiEXEE
spark: {
app: {
name: Nebula Exchange 2.6.0
}
driver: {
cores: 1
maxResultSize: 16
}
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cores {
max: 16
}
}

# Nebula Graph#EXEE
nebula: {

address:{
# LT /Nebula GraphBIGraphARSFIMe taARSFATENESHMIIPHIA R,
# MRHZMNMUE, XA "ipl:iport"”,"ip2:port","ip3:port".
# REMHEZBUESGES (,) B
graph:["127.0.0.1:9669"]
meta:["127.0.0.1:9559"]

}

# EEMNKSKAFENebula GraphiERzEZR BN IR,

user: root

pswd: nebula

# EENebula GraphPHEEEABIRHIEZ &SR,

space: basketballplayer

connection {
timeout: 3000
retry: 3

}

execution {
retry: 3

}

error: {
max: 32
output: /tmp/errors

}

rate: {
Limit: 1024
timeout: 1000

}

}
# BB
tags: [
# i&@BTag playerfB*E8.
{
# Nebula GraphH¥fR/HITag##Fo
name: player
type: {
# IEEBIBRSHE, 1REBANYSQL,
source: mysql
# 1EEMNARFSKIES ANebula Graph @ Client3kSST,
sink: client

}

host:192.168.*.*

port:3306

database:"basketball"

table:"player"

user:"test"

password:"123456"

sentence:"select playerid, age, name from basketball.player order by playerid;"

# fEfields BiEEp layer RAPMFIRFT, HXMHIvaluefEANebula GraphPIEER M.
# fieldsfinebula.fields BAE BN A——FINo

# MRFEBEEZNIIGH, BEXES () BH.

fields: [age,name]

nebula.fields: [age,name]

# IBERPE—FIEIE Nebula GraphHR=VIDHIRIR,
vertex: {

field:playerid
}

# BHREA Nebula Graph RIBUIEREL.
batch: 256

# Spark PE#HE
partition: 32

*

&RiBTag teamiB %58,

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.team order by teamid;"

fields: [name]
nebula.fields: [name]
vertex: {

field: teamid
}
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batch: 256
partition: 32

}
1

# ABHEIE
edges: [
# i§@Edge type followfBXfER
{
# Nebula GraphmR¥fR7AIEdge typesaifo
name: follow

type: {
# IEEBIBRSIHE, 1REBANYSQL,
source: mysql

# 1EEINEIES ANebula Graph®yA5=,
# TEEMAR SEIBS ANebula Graph : Client3kSST,
sink: client

}

host:192.168.*.*

port:3306

database:"basketball"

table:"follow"

user:"test"

password:"123456"

sentence:"select src_player,dst_player,degree from basketball.follow order by src_player;"

# fEfieldsBHEEfo L LowRPHFIETS, HMMHvalueRfESINebula GraphFiEERM,
# fieldsflinebula.fields BMEBHA——IR,

# MRBEIBESNIIRH, BEGES () BH.

fields: [degree]

nebula.fields: [degree]

# fEsource®, FffollowRPE—FIENIDEGEEI S HIER.
# fEtarget®, FfollowRPE-IMENILHEHSBIER.
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&BEdge type servetHX{ER

name: serve

type: {
source: mysql
sink: client

}

host:192.168.*.*
port:3306
database:"basketball"
table:"serve"
user:"test"
password:"123456"
sentence:"select playerid,teamid,start_year,end_year from basketball.serve order by playerid;"
fields: [start_year,end_year]
nebula.fields: [start_year,end_year]
source: {
field: playerid
}
target: {
field: teamid
}

# BE—NFIEA rank IR (AT o

#ranking: rank

batch: 256
partition: 32
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%1% 3 : FINEBULA GRAPHS AR
SEITUTF @4 FMySQLEUE S A%INebula Graphti, % TLEITHM, HSIFARmHEH,

S{SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange <nebula-exchange-2.6.0.jar_path> -c <mysql_application.conf_path>

Q Note

JARGAH MFRECA X 0 B 1790158 Mmaven & T &,

N

S{SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange /root/nebula-exchange/nebula-exchange/target/nebula-exchange-2.6.0.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
M PRI LfENebula Graph%/ i (filAINebula Graph Studio) HHfTEIRIER, MINBIERESES A, Bl :
GO FROM "player100" OVER follow;
F P RTDAE A4S SHow STATS X ST H-HE,
|5 (WH) EINEBULA GRAPHHEESS|

SARYEE, HPAL{ENebula Graph FEHAIEH ERERG |, TEEHS RN,

RJE%H: January 18, 2022
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15.4.7 & A ClickHouse i

ASCA— BB FHExchang e FH#iffEClickHouse FAVAHES: ANebula Graph,

BuEs

A basketballplayer & i,

WREGE

ASORBIFEMacOS FFERk, DU R EIMERLEER |

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 : dockerif8yandex/clickhouse-server tag: latest(2021.07.01)

* Nebula Graph : 2.6.0, ffifiDocker Composeiff&.

ARSI
THRS AR 2, P RERAITER

s BE&LEETE Nebula GraphHFHEHI TER :
* Graphfig5HIM etalRS5HIMIIP LA,
* #ifiNebula Graph GAXRIIH P 4 F15H,

° E&4MiFExchange, FIHEIEZNSIFExchange, ARflfEHExchange 2.6.0,
* B& %4 Spark,
* Tf#Nebula GraphH fll#SchemalyE 8, tiiTagfiEdge typefV&FR. JBIEF,

* BEALHIFEHadoop k%S,
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1BMESE

I8 1 : ZENEBULA GRAPHHSIESCHEMA

IR, %L TS B ENebula GraphH 8l Schema :

1. ffiiASchema®2i, Nebula GraphfySchema®£4| FEH T,

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. fENebula Graph 8l —1 & 2¢Aibasketballplayer, }0li#—/Schema, %1 TR,

## BIZEZRE

nebula> CREATE SPACE basketballplayer \
(partition_num = 10, \
replica_factor = 1, \
vid_type = FIXED_STRING(30));

## EfEEZEbasketballp layer
nebula> USE basketballplayer;

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

## BlETag team
nebula> CREATE TAG team(name string);

## tliEEdge type follow
nebula> CREATE EDGE follow(degree int);

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

BEER, BZRPE4A,

SR 2 (SeEEX

YmikExchangelq, il target/classes/application.conf XfFIXEClickHouseXdEIEMH X ALE, EAREIN, G2t
clickhouse_application.conf o £ MMECE AV IS WELE A,

{
# SparkiExEE
spark: {
app: {
name: Nebula Exchange 2.6.0
}
driver: {
cores: 1
maxResultSize: 16
}
cores {
max: 16
}
}

# Nebula GraphtE@XEZE
nebula: {

address:{
# AT ANebula Graph®IGraphARESFIMe taARSFATENSEMIIPHIAL Rt o
# REZ ML, &XA "ipl:port","ip2:port","ip3:port"s
# REMIEZ BUESGES (,) .
graph:["127.0.0.1:9669"]
meta:["127.0.0.1:9559"]

}

# HEEMWSHAFBNebula GraphiBrzEZEEH EEIRR.

user: root

pswd: nebula

# EENebula GraphFHREEABURHNEZE %R,

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: [

1

# 1&@Tag playertHXiE8.
{
name: player
type: {
# FEEHIERXMEN, REHNCLIckHouse,
source: clickhouse
# 1EEMAR SEIBS ANebula Graph : Client3kSST,
sink: client

}

# ClickHouseHJJDBC URL
url:"jdbc:clickhouse://192.168.*.*:8123/basketballplayer"

user:"user"
password:"123456"

# ClickHouse sy X#
numPartition:"5"

sentence:"select * from player"

# 1EfieldsE48Ep layer RPWFIRFS, HXWEvalueRfFANebula GraphHisERE M.

# fieldsflinebula.fields BMEEBHA——IR,
# MRFEEEZNIRH, BEXES () BH.
fields: [name,age]

nebula.fields: [name,age]

# IEERPE—TIHIE Nebula GraphH=VIDEIRIR,
vertex: {

field:playerid

# policy:hash
}

# BHXEA Nebula Graph BYBUESEL.
batch: 256

# Spark PE#HE

partition: 32
}
# i§@Tag teantBX1E2,
{

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: [

# ig&@Edge type followfB@XfER

{
# Nebula GraphmR¥fRZA9Edge typesaifo
name: follow

type: {
# IEEBIBRX M, REACLickHouse,
source: clickhouse

# IEENHBIES ANebula Graph#yA=t,
# TEEMAR SEIBS ANebula Graph : ClientskSST,
sink: client

}

# ClickHouseRJJDBC URL
url:"jdbc:clickhouse://192.168.*.*:8123/basketballplayer"

user:"user"
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password:"123456"

# ClickHousey X%
numPartition:"5"

sentence:"select * from follow"

# fEfieldsBIEE ol LowRAFIRHT, HXRHIvaluefEANebula GraphIEER M.

# fieldsfinebula.fields BMEBESA——RI o
# MRFBEIEESNIRH, BRGES () BH.
fields: [degree]

nebula.fields: [degree]

# TEsource®, FffollowRPE—FIEIDAVECIA R BIER.
source: {
field:src_player

}

# Tftarget®, J¥followRFE—FIERAMNEN SRR,
target: {

field:dst_player
}

# HEE—NFIEA rank BIR (FIE) .
#ranking: rank

# BEHREA Nebula Graph AIBUBREL.
batch: 256

# Spark HERHE
partition: 32

*

i&EEdge type servetlXfE2

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 | INEBULA GRAPHS AR

15.4.7 S AClickHouse ¥/

IBITUTF ar i ClickHouse 845 S A#INebula GraphHt, X TZEHIUH, E2WFAG 2L

S{SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange <nebula-exchange-2.6.0.jar_path> -c <clickhouse_application.conf_path>

O\ Note

JARTAHMMEREC X @ A 1750 F5#E Mmaven &4 T #,

NG

S{SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange

-c /root/nebula-exchange/nebula-exchange/target/classes/clickhouse_application.conf

/root/nebula-exchange/nebula-exchange/target/nebula-exchange-2.6.0.jar

FH PRI LR [EHE B H 3R batchSuccess. <tag_name/edge_name> , FAIARKIIIECER, {4l batchSuccess. fol low: 300 o
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T4 (FhE) WIEHGE
M FR[LfENebula Graph% /i (fil4Nebula Graph Studio) HHUfTEIIER, MINBIRRESES A, Bl :
60 FROM "player100" OVER follow;
F PRI DA FA A4S SHow STATS X 48 H-J8E,
$|5 . (W1H) TINEBULA GRAPHHEESS|

SARYEE, HPAL{ENebula Graph HEHAIEH ERERS |, FEFHS RSN,

RJE%H: January 18, 2022
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15.4.8 F ANeo4jHuE

15.4.8 T ANeo4j#iE

A= BIBHA A  FH Exchang e #iffENeodjiyEd#E F ANebula Graph,

TMAE
ExchangeffifiNeo4j Driver 4.0.15HX Neodj¥dmfySE, ST S, APFREERE G ARG (label) FlXRHEE
(Relationship Type) HZHITIICypherigf), MK Sparks[XE, #EEEdE S HIERE,
ExchangelZHUNeod jHUEIN TR ESEM LT T
1. Exchange™YRead er>FHCE AH exec #57HICypher RETURN WHASTIRIE A CoUNT(?) , FFITICMER), MIMIREAR SR, FHRE
Sparksy KEE G 77 X ARG RS EAIR D,
2. (AJik) ARFHPECE T check_point_path H3K, ReaderXBHNHFHISII:, AIRATEULIRG, Reader&HHERENSpark )X MIZAHIRE RATK

/J\O

3. fE9 1 Sparks X B, ExchangesiYReader(ECypheriGfl/SmERIMNAFIY skip F1 LINIT 547, FHNeo4j Driver A THUAT, FHEIEARITFN
Sparks X,

4. Readerf/m fHR EINEHE K DataFrame,

FIt, ExchangeHl5Em 1 WM Neod i Sit, 25, BdEHTF175 ANebula Graph#diE/ZEH1,

BN FRA T EIFTR,
DataFrame
RS RHITRFskip/limicE S id_fieldl  field2 =
Pty E AZlnebula
FITHIT 3
A1
0 valuel  value2
—match .. skip 0 limit 3————————®{ 1 valuel value2 nebula client
2 valuel  value2
y
X2
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——————"17  valuel value2 nebula client

valuel  value2

w

BEsE

#3zblbasketballplayerfidEte Jfl,
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15.4.8 F ANeo4jHuE

MRECE
AOREIFEMacOS FFERk, DU R EIMNERLE SR

* 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 : 2.6.0, ffifiDocker Composeiff&.

HIRSRMF
THRS AR ZH, TP RERAITEE

* B&LETRENebula Graph B TER :
* Graphfig5HIM eta RS HIMIIP LA,
* #ifiNebula Graph GAXRIIFH P 4 F15H,

° E&4Mi¥Exchange, FIHEIEZNSIFExchange, ARl #HExchange 2.6.0,
° B& %4 Spark,

* Tf#Nebula GraphH flli#SchemalVE &, tiiTagfiEdge typefVHFn. JBIEF,

- 548/656 - 2021 Vesoft Inc.



1BMESE

I8 1 : ZENEBULA GRAPHHSIESCHEMA
IR, %L TS B ENebula GraphH 8l Schema :

1. ffiiASchema®2i, Nebula GraphfySchema®£4| FEH T,

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. {fifiNebula Consolefl|i#—/ &Zz/ibasketballplayer, J} fl#—/Schema, 41 TR,

## BIZEZRE

nebula> CREATE SPACE basketballplayer \
(partition_num = 10, \
replica_factor = 1, \
vid_type = FIXED_STRING(30));

## EfEEZEbasketballp layer
nebula> USE basketballplayer;

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

## BlETag team
nebula> CREATE TAG team(name string);

## tliEEdge type follow
nebula> CREATE EDGE follow(degree int);

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

BEER, BZRPE4A,

SR 2 | EEREIE

N T EENeod BRI T HEE, TENeodjBdE N EIEOIERRS ], HAMEE, ZENeodjlH Tk

SR 3  (SeEE

15.4.8 F ANeo4jHuE

gii¥Exchangels, il target/classes/application.conf SCPFISERAEIEAE K MELE, (EARBIF, RIS M neodj_application.conf o F5NALEIIITIE

BIATES DL B,

# SparkiEXEE
spark: {
app: {
name: Nebula Exchange 2.6.0

}

driver: {
cores: 1
maxResultSize: 16

}

executor: {
memory:1G

}

cores:{
max: 16
}
}

# Nebula GraphtE@XEZE
nebula: {
address:{
graph:["127.0.0.1:9669"]
meta:["127.0.0.1:9559"]
}
user: root
pswd: nebula
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https://neo4j.com/docs/cypher-manual/current/query-tuning/indexes/

space: basketballplayer

connection {
timeout: 3000
retry: 3

}

execution {
retry: 3
}

error: {
max: 32
output: /tmp/errors

}

rate: {
Limit: 1024
timeout: 1000
}
}
# RIS
tags: [

# 1&iBTag playerf@x158.
{

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

}
# i&BTag teantBX1ER.
{

name: team

type: {
source: neo4j
sink: client

}

server: "bolt://192.168.*.*:7687"

user: neo4j
password:neo4j
database:neo4j

exec: "match (n:team) return n.id as id,n.name as name"

fields: [name]
nebula.fields: [name]
vertex: {

field:id
}
partition: 10
batch: 1000

check_point_path: /tmp/test

}
]

# AEHEE
edges: [

# i&@Edge type followfB@XfER

{
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 as degree

fields: [degree]

nebula.fields: [degree]

source: {
field: src

}

target: {
field: dst

}

#ranking: rank

partition: 10

-550/656 -

order by id(r)"

15.4.8 F ANeo4jHuE

2021 Vesoft Inc.



15.4.8 F ANeo4jHuE

batch: 1000
check_point_path: /tmp/test
}
# 1&@BEdge type servelX{EE
{

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
}
]
}
execEgEA

TEPLIE tags.exec Bi# edges.exec ZH, FEIHE Cypher&iffiffl, N T RIESXERGRIIT—, HHN THIEESANZRILSE, MAENE
Cypher&EIIEAFAIA oR0ER BY T4, [N, N THRESIRSARER, RAAERERS INEEE PR, AARER5], e LIERIRIAR
P, MERREENEIEA T, DUREACE. ARBIAHIR AR, FP AT DURE S EOCRIVIDITHER, F ELRF partition IZEDN— /MY
18, EENeodjIHERFH I,

e © {55 oRDER BY T2 IEKAHE S AN,

544, ExchangeTZAEARFSpark 7y X HIATAIF skip A1 LINIT FYCypheriifl, FTLATE tags.exec F edges.exec A MAYCypheri& A ABESE SKIP A1 LINIT
T,

tags.vertexdiedges.vertexfoEiitA

Nebula GraphfEOVE RN ZAFIDAAME— L5, AURTEROFHENIERZERPIEE, i, (RAFFE T Neodj@t(EIF A Nebula Graph#y
ID, MiXMEMEENeodj T RHER), MAFBELID, EfTNMIEYEH BHRE —~5&2F ANebula Graph, HENWNSWAE G, HTEHET
AFERH KM Nebula GraphtE8dE, BREARFIIEIEF R REfRIEEN eodjH BRHIRHE,

check_point_pathEgi&ijiea

ANSREH T WIREHETIRE, Tl ldER R, (EMEE Zm, BIREMIZSERRE, GIIRRERIEREMERESE, W, RESECK partition HUEHAL
Eo

% 4 : INEBULA GRAPHS AR

IBITAN T i SR -8R S AZINebula GraphH, X TSEIBH, ES WS AT TS

S{SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange <nebula-exchange-2.6.0.jar_path> -c <neo4j_application.conf_path>

O\ Note

JARTAHMMAREC R @ A 1750 # 5 #E Mmaven &4 T &,

NG

S{SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange /root/nebula-exchange/nebula-exchange/target/nebula-exchange-2.6.0.jar
-c /root/nebula-exchange/nebula-exchange/target/classes/neo4j_application.conf

FH PRI LR [EE B H 3R batchSuccess. <tag_name/edge_name> , FRIARKIIIEER, {4l batchSuccess. follow: 300 o

-551/656 - 2021 Vesoft Inc.



15.4.8 § ANeo4j¥dE

s (FhE) WIEHGE
M FR[LfENebula Graph% /i (fil4Nebula Graph Studio) HHUfTEIIER, MINBIRRESES A, Bl :
60 FROM "player100" OVER follow;
F PRI DA FA A4S SHow STATS X 48 H-J8E,
$B6: (WH) TINEBULA GRAPHHEESS|

SARYEE, HPAL{ENebula Graph HEHAIEH ERERS |, FEFHS RSN,

G HHT: October 18, 2021
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15.4.9 T AHive £diE

15.4.9 S AHive#iE

A= BB FHExchang e fF#iffE Hive FAVEHE S ANebula Graph,

iRk
Aszlbasketballplayerfdase 2,

AR, 1ZEAEE O AHIVe %0 basketbal L FVEEZEH, LLplayer . team. follow A1 serve PUNTRTEE T FTE SALANMER. MU NENENLGE
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 © HiveVEHEZ bigint 5 Nebula Graphy int X5,

MFECE
ASGREIEMacOS THEM, LUT R RAFSIELES R ©

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 : 2.6.0, {#fDocker Composefi&.
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https://docs-cdn.nebula-graph.com.cn/dataset/dataset.zip

15.4.9 T AHive £diE

ARSI
THaT ARG 280, P RERALITER

o B723ETE Nebula Graph BN FER.
* GraphfR&HIM etalRS5HIHITPHIMEATR .
* i Nebula Graph AR P &A1,

* B&YRi¥Exchange, HIEIESISmIFExchange, AP #HExchange 2.6.0,
* BE&%4ESpark,
* Tf#Nebula GraphHfll#SchemalI5 &, tifiTagflEdge typelI&FR, JEIES,

° B&LHIFIFEHadoopliRss, FFEJEsHive Metastore i@ (Arffil4>hy MySQL) .

BESR
181 | ENEBULA GRAPHH8IESCHEMA
IR, 1%L TP B ENebula Graph#8l#Schema :

1. ffiikSchema%isE, Nebula GraphHJSchemaZE4 F £z,

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. ffNebula Graph/fll#—/ &% basketballplayer, }:fli#—1Schema, 4 FFR,

## BIZEZRE

nebula> CREATE SPACE basketballplayer \
(partition_num = 10, \
replica_factor = 1, \
vid_type = FIXED_STRING(30));

## EFEEZEEbasketbal Lp layer
nebula> USE basketballplayer;

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

## eliETag team
nebula> CREATE TAG team(name string);

## flEEEdge type follow
nebula> CREATE EDGE follow(degree int);

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

HZER, HESWPHITTS,
S8 2 : EASPARK SQLI#IAHIVE SQLIES]
JBshispark-shelfsiG, KB TLLNIEA), HiIASparkAEiEHive FIvEdE,

scala> sql("select playerid, age, name from basketball.player").show

scala> sql("select teamid, name from basketball.team").show

scala> sql("select src_player, dst_player, degree from basketball.follow").show
scala> sql("select playerid, teamid, start_year, end_year from basketball.serve").show

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

15.4.9 S AHive s

YmikExchangelq, il target/classes/application.conf XTI EHive BIBIFAH R AVECE, TEAREIF, & HIISZEESN hive_application.conf o £ MAC B
HYIEAR I RATE 2 UL E A,

{
#
s

}

#
#

3 oI H o I I

#
n

}
#
t

SparktfB X E2i@
park: {
app: {
name: Nebula Exchange 2.6.0
}
driver: {
cores: 1
maxResultSize: 16
}
cores {
max: 16

}

WRSparkHiveBEERFER, FHEEREEEH i velIBH, TNIEZRXLEE,
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#EXE&E

ebula: {

address: {

# LUFJNebula Graph#6raphfRSSHIFAENe tafRSSFRTENARAYIPHIA R
# MRHZ ML, &R "ipliport”,"ip2:port","ip3:port",
# REMHEZ BUESGES (,) B
graph:["127.0.0.1:9669"]
meta:["127.0.0.1:9559"]
}
# EEMNKSBAFAENebula GraphiERzEZREM B HIERR,
user: root
pswd: nebula
# HENebula GraphHEEEABIBNEZERTT.
space: basketballplayer
connection {
timeout: 3000
retry: 3
}
execution {
retry: 3
}
error: {
max: 32
output: /tmp/errors
}
rate: {
Limit: 1024
timeout: 1000
}

SIER
ags: [
# 1&iBTag playerf@xX158.
{
# Nebula GraphsxfRIAITag$#Fo
name: player
type: {
# IEEBIBRX M, &EAhive,
source: hive
# BT REKIES ANebula Graph : Client3kSSTo
sink: client

}

# IREBIREEUEREDbasketba l Ldp layer REUERISQLIER

exec: "select playerid, age, name from basketball.player"

# 1EfieldsBI8Ep layer RAPMFIRFS, HXMNMvalueRfFANebula GraphPiEEREM.
# fieldsfinebula.fields BME BB A——RINo

# MRFEIEESNIRH, BEES () BH.

fields: [age,name]

nebula.fields: [age,name]

# IBERPE—FIIEANebula Graph=VIDHIKIR,
vertex:{
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field:playerid
}

# BHREA Nebula Graph HIRABIERE.
batch: 256

# Spark PE#HE

partition: 32
}
# i&BTag teantBXfE8.
{

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
}
]
# SMIEHEIE
edges: [
# i&iBEdge type followf@X1E2
{

# Nebula Graph¥fRZAIEdge typef#fo
name: follow

type: {
# IEEBIRRX BN, RBAhive.

source: hive

# 1BELEIES ANebula Graph®yA=,
# 1EEMNARFSEKIES ANebula Graph @ Client3kSST,
sink: client

}
# GBI IEREDbasketba L LR fo l LowREUERISQLIED.

exec: "select src_player, dst_player, degree from basketball.follow"

# fEfieldsBIEE ol LowRAFIRHT, HXRAIvaluefEANebula GraphHIEERE M.
# fieldsFnebula.fields BREEMUA——IIR,

# MRFEIEESNIRH, BRES () BH.

fields: [degree]

nebula.fields: [degree]

# TEsource®, FffollowRPE—FIEIBAVECIARBIER.
# fftarget®, ¥followRFAE—FIERAMNEN SRR,
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
}
# RiBEdge type servel@%{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 : FAINEBULA GRAPHS ASIE

BTN T it Hive X S AZINebula Graph™, X TSR, B2US AmHSE.

${SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange <nebula-exchange-2.6.0.jar_path> -c <hive_application.conf_path> -h

O\ Note

JARGH RIS X @ B17901% 8% Mmavents T #,

i

S{SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange /root/nebula-exchange/nebula-exchange/target/nebula-exchange-2.6.0.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 PRI LfENebula Graph %/ (filAINebula Graph Studio) HHUTEIRIER), MINBIERSES A, Bl :
GO FROM "player100" OVER follow;
F PR DUSEF 7 SHow STATS AR L,
$e6: (41%) ENEBULA GRAPHHERES|

SABIES, FFRILIENebula Graph M EFAIEHEREEEKG . THHESILET 1A,

FJE%#H: January 18, 2022
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15.4.10 & AMaxCompute#iE

ASCA— BB FHExchang e fH#iffEMaxCompute FAVEHE S ANebula Graph,

BuEs

A basketballplayer & i,

WREGE

ASORBIEMacOS Toemk, LT K IIEELERE 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 : 2.6.0, ffifiDocker Composeiff&.

ARSI
THRS AR 2, P RERAITER

s BE&LEETE Nebula GraphHFHEHI TER :
* Graphfig5HIM etalRS5HIMIIP LA,
* #ifiNebula Graph GAXRIIH P 4 F15H,

° E&4MiFExchange, FIHEIEZNSIFExchange, ARflfEHExchange 2.6.0,
* B& %4 Spark,
* Tf#Nebula GraphH fll#SchemalyE 8, tiiTagfiEdge typefV&FR. JBIEF,

* BEALHIFEHadoop k%S,
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15.4.10 § AMaxCompute £

1BMESE

I8 1 : ZENEBULA GRAPHHSIESCHEMA
IR, %L TS B ENebula GraphH 8l Schema :

1. ffiiASchema®2i, Nebula GraphfySchema®£4| FEH T,

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. fENebula Graph 8l —1 & 2¢Aibasketballplayer, }0li#—/Schema, %1 TR,

## BIZEZRE

nebula> CREATE SPACE basketballplayer \
(partition_num = 10, \
replica_factor = 1, \
vid_type = FIXED_STRING(30));

## EfEEZEbasketballp layer
nebula> USE basketballplayer;

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

## BlETag team
nebula> CREATE TAG team(name string);

## tliEEdge type follow
nebula> CREATE EDGE follow(degree int);

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

HZEE, HEWPSEITR,
SR 2 (SeEEX

YmikExchangelq, il target/classes/application.conf XTI EMaxCompute BRI R VECE, TEAREIT, &HISCEESh
maxcompute_application.conf o £/ PMECEIAYIEL AR TE 2 WL E A,

{
# SparkiExEE
spark: {
app: {
name: Nebula Exchange 2.6.0
}
driver: {
cores: 1
maxResultSize: 16
}
cores {
max: 16
}
}

# Nebula GraphtE@XEZE
nebula: {

address:{
# AT ANebula Graph®IGraphARESFIMe taARSFATENSEMIIPHIAL Rt o
# REZ ML, &XA "ipl:port","ip2:port","ip3:port"s
# REMIEZ BUESGES (,) .
graph:["127.0.0.1:9669"]
meta:["127.0.0.1:9559"]

}

# HEEMWSHAFBNebula GraphiBrzEZEEH EEIRR.

user: root

pswd: nebula

# EENebula GraphFHREEABURHNEZE %R,

space: basketballplayer

connection {
timeout: 3000
retry: 3

}

execution {
retry: 3

-559/656 - 2021 Vesoft Inc.



}
error: {
max: 32
output: /tmp/errors
}
rate: {
Limit: 1024
timeout: 1000
}
}
# RIS
tags: [
# i&@Tag playerfBXE8

1

{

*

}

name: player
type: {
# REHIRRXMHE, 1&ERMaxCompute,
source: maxcompute
# 1EEMAR SEIBS ANebula Graph : Client3kSST,
sink: client

}

# MaxComputeRIR%A
table:player

# MaxComputeHIBIE%
project:project

# MaxComputefRZ5HodpsUr LF0tunnelUrL,

# 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"

# MaxComputefR5589accessKeyIdflaccessKeySecrets.
accessKeyId:xxx
accessKeySecret:xxx

# MaxComputeRHID Kb, HACE A%,
partitionSpec:"dt="'partitionl'"

# TERRSQLIBATRHIRAI L5 tab leEIER, ZECERZE.

sentence:"select id, name, age, playerid from player where id < 10"

# fEfieldsBHEEp layer RAPMFIRTT, HMMHvalue=fESNebula GraphFiEERM.

# fieldsFnebula.fields BREEBMUA——IIR,
# MRFBEIEESNIRH, BRES () BH.
fields:[name, age]

nebula.fields:[name, age]

# IBERPE—FIKIE Nebula GraphF=RVIDHIHKIR,
vertex:{

field: playerid
}

# BHREA Nebula Graph RIBUBREL.
batch: 256

# Spark DX#HE
partition: 32

RiBTag teamiB %58,

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

# AEHEIE
edges: [

#
{

i&@BEdge type followiBXfER

# Nebula GraphmR¥fRZH9Edge typesaifo
name: follow

type:{

-560/656 -

15.4.10 § AMaxCompute £

2021 Vesoft Inc.



15.4.10 § AMaxCompute £

# REHIBRXMHE, 1&EAMaxCompute,

source:maxcompute

# 1BEILEIES ANebula Graph®yA=,
# 1EENARFSIES ANebula Graph @ Client3kSST,
sink:client

}

# MaxComputeBIR%
table:follow

# MaxComputeWIME %
project:project

# MaxComputefR55#odpsUr LF0tunneLUr L,

# HHUEAITE 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"

# MaxComputefRZSHiaccessKeyIdflaccessKeySecreto
accessKeyId:xxx
accessKeySecret:xxx

# MaxComputeRAI X, HACE AL,
partitionSpec:"dt="partitionl'"

# IBHRSQLIBDHRIIREM LA tab leWEHER, ZECBRLE,
sentence:"select * from follow"

# fEfieldsBHEE o L LowRAMFIBHT, HEXMHIvalue=fEANebula GraphIEER M.
# fieldsflinebula.fields BREESA——FRo

# MRFEEEZNIRH, BEXES () BH.

fields:[degree]

nebula.fields:[degree]

# 1Esource®, J¥fol lowRPE—FIERDAVEEL REIE

source:{
field: src_player
}
# frtarget®, FfollowRFPE—FHERLBHREIER.
target:{
field: dst_player
}

# IBE—NHIER rank BUR (FI3%) .
#ranking: rank

# Spark PE#HE
partition:10

# BHREA Nebula Graph RIBUIERE.
batch:10

**

i&EEdge type serveilXER

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
}

# HEE—NFIER rank BOIR (FIE) .
#ranking: rank

partition:10
batch:10

7% 3 | INEBULA GRAPHS AR

SBATUT R a i MaxComputeifiE S AZINebula Graph#, X FSEIVHE, ESLSAGHSE,
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15.4.10 § AMaxCompute £

S{SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange <nebula-exchange-2.6.0.jar_path> -c <maxcompute_application.conf_path>

O\ Note

JARGAH IR, X @ A17901% 8% Mmavents £ T £,

<

S{SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange /root/nebula-exchange/nebula-exchange/target/nebula-exchange-2.6.0.jar
-c /root/nebula-exchange/nebula-exchange/target/classes/maxcompute_application.conf

F PRI LUEIR NS B A 2R batchSuccess . <tag_name/edge_name> , FEIARIIECE, 4N batchSuccess. fol low: 300 o
SR4: (FE) WIEHNE
MR LfENebula Graph %/ (filAINebula Graph Studio) HHUTEIIER), FIABIERSGES A, Bl :
GO FROM "player100" OVER follow;
F P RT DU F A 45 SHow STATS BF & SEH- .
S5 (41%) ENEBULA GRAPHHERERS|

SABIES, FFRILIENebula Graph M EHAIEHEREEERG . TEHIESNET 114,

G HEHT: January 18, 2022
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15.4.11 FAPulsarfi

15.4.11 S APulsarfiiz
ARG BHAA I Exchange R/ f#fEPulsar FHVEHE S ANebula Graph,
FIRACE

AIGRBIEMacOS FFERE, LU T2 RIVIAEIRLE S
o TR

¢ CPU : 1.7 GHz Quad-Core Intel Core i7
* Nf% : 16 GB

* Spark : 2.4.7, FHK

* Nebula Graph : 2.6.0, ffifiDocker Composeifi&,

ARSI
THaSABIE 2, AP REALITER

* BE&LEEIENebula Graph B TER :
* Graph/lR&HIM etalRS5HIRITPHISEA TG
* i Nebula Graph GAXRMIH P &1,

E4&gmiFExchange, FIEIES 4iFExchange, ARG iFHExchange 2.6.0,

° &L Spark,

* Tf#Nebula GraphHfll#SchemafEE, @ifiTagfEdge typefI&Fr. B,
° BALEIIFEPulsariFs.
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1BMESE

I8 1 : ZENEBULA GRAPHHSIESCHEMA
IR, %L TS B ENebula GraphH 8l Schema :

1. ffiiASchema®2i, Nebula GraphfySchema®£4| FEH T,

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. fENebula Graph 8l —1 & 2¢Aibasketballplayer, }0li#—/Schema, %1 TR,

## BIZEZRE

nebula> CREATE SPACE basketballplayer \
(partition_num = 10, \
replica_factor = 1, \
vid_type = FIXED_STRING(30));

## EfEEZEbasketballp layer
nebula> USE basketballplayer;

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

## BlETag team
nebula> CREATE TAG team(name string);

## tliEEdge type follow
nebula> CREATE EDGE follow(degree int);

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

BEER, BZRPE4A,

SR 2 (SeEEX

15.4.11 FAPulsarfi

YmikExchangelq, il target/classes/application.conf XIS EPulsarBHEIFAE RIVECE, TEAREIF, & HIRSIEESA pulsar_application.conf o £ MACE

TR SRR TE 2 WU i

{
# SparkiExEE
spark: {
app: {
name: Nebula Exchange 2.6.0
}
driver: {
cores: 1
maxResultSize: 16
}
cores {
max: 16
}
}

# Nebula Graph#EXEE
nebula: {
address: {
# LUFANebula Graph#GraphfRs5HMe tafRSSPRTEALBRAVIPHEN RiH o
# MBRHZMNMUE, XA "ipl:iport"”,"ip2:port","ip3:port".
# FEMHEZBUESGES (,) BB
graph:["127.0.0.1:9669"]
meta:["127.0.0.1:9559"]
}
# HEEMNKSXAFENebula GraphiERzEZREM B EHIERR,
user: root
pswd: nebula
# EENebula GraphPHEEEAKIRHEZE SR,
space: basketballplayer
connection {
timeout: 3000
retry: 3
}

execution {

- 564/656 -

2021 Vesoft Inc.



15.4.11 FAPulsarfi

retry: 3
}
error: {
max: 32
output: /tmp/errors
}
rate: {
Limit: 1024
timeout: 1000
}

}
# RIB
tags: [
# i&@BTag playerifB*E8.
{
# Nebula Graph¥fR#ITag &
name: player
type: {
# IEEBIBRXHEN, RERPulsar,
source: pulsar
# 1EEMARFSIES ANebula Graph @ Client3kSST,
sink: client
}
# PulsarfRZS8aiat,
service: "pulsar://127.0.0.1:6650"
# E#Epulsar®admin.urls
admin: "http://127.0.0.1:8081"
# PulsarB9Em, mJ{Mtopic. topicsHtopicsPatterniEFE—N#{TAECE.
options: {
topics: "topicl,topic2"

}

# fEfields Bi8Ep layer RAPMFIRHT, HXMHIvaluefEANebula GraphPIEERE M.
# fieldsfinebula.fields BAEC BN A——RINo

# MRFEEEZNIIGH, BEXES () BH.

fields: [age,name]

nebula.fields: [age,name]

# IBERPE—FIEIE INebula GraphH=VIDHIRIR,
vertex:{

field:playerid
}

# BHXEA Nebula Graph HUBUESE.
batch: 10

# Spark DX#E
partition: 10

# REUHRBVER. P4 o
interval.seconds: 10

}
# i§@Tag teantBX1E2,
{

name: team

type: {

source: pulsar

sink: client
}
service: "pulsar://127.0.0.1:6650"
admin: "http://127.0.0.1:8081"
options: {

topics: "topicl,topic2"
}
fields: [name]
nebula.fields: [name]
vertex:{

field:teamid

}
batch: 10
partition: 10
interval.seconds: 10

1

# SIEHEIE
edges: [
# i&iBEdge type followf@X1E2
{
# Nebula Graph¥fRZAJEdge typef#fo
name: follow

type: {
# IEEBIRRX 8L, &ERPulsar,

source: pulsar

# 1BEILEIES ANebula Graph®A=,
# 1EEMARFSIES ANebula Graph @ Client3kSST,
sink: client

}

# PulsarfRZ5asiit,
service: "pulsar://127.0.0.1:6650"
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# EfEpulsarfadmin.urle

admin: "http://127.0.0.1:8081"
# PulsarB93EI, B Mtopic. topicsHtopicsPatterniEE—NH{TECE.

options: {
topics: "topicl,topic2"
}

# fEfieldsBIEE ol LowRAFIRHT, HXRHIvaluefEANebula GraphIEER M.
# fieldsflnebula.fields BAAEEHA——IIRLo
# MRFBEIEESNIRH, BRGES () BH.

fields: [degree]
nebula.fields: [degree]

# TEsource®, FffollowRPE—FIEIDAVECIA R BIER.
# tftarget®, J¥followRFE—FIERAMNEN SRR,

source:{
field:src_player

}

target:{
field:dst_player
}

# HBE—NFIEA rank IR (FIEE) o

#ranking: rank

# BHREA Nebula Graph AIBUIERE.

batch: 10

# Spark PE#HE
partition: 10

# REUHRBVER. P4
interval.seconds: 10

}
# RiBEdge type servel@%{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

}

# HBE—NFIEA rank IR (FIEE) o

#ranking: rank
batch: 10

partition: 10
interval.seconds: 10

%1% 3 : FINEBULA GRAPHS AR

15.4.11 FAPulsarfi

IBATAN T i ffPulsar¥dii S AFINebula GraphHt, X TSR, HZUS A B2

S{SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange <nebula-exchange-2.6.0.jar_path> -c <pulsar_application.conf_path>

Q Note

JARGAH MAEREC R @ A 17501580 Mmaven & T &,

N

${SPARK_HOME}/bin/spark-submit

-c /root/nebula-exchange/nebula-

--master "local" --class com.vesoft.nebula.exchange.Exchange
exchange/target/classes/pulsar_application.conf
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15.4.11 FAPulsarfi

F P RTDIER[EE B HHEER batchSuccess. <tag_name/edge_name> , HFAIARRIIHVEE, B4l batchSuccess. follow: 300 .
SR4: (FLE) WIERIE
A FTA[LfENebula Graph%& /i (fil4INebula Graph Studio) HHfTEIRIER, MINBIERSES A, Bl :
GO FRON "player100" OVER follow;
FI P RTLAREF A4 sow STATS BB SEHBAE.
S5 . (40F) ENEBULA GRAPHHRERS|

SARURE, FFALfENebula Graph FEEHAIEHF ERERS |, FEHIES UL N,

JE®#H: January 18, 2022
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15.4.12 § AKafka%d#

15.4.12 S AKafkaZ 42
A fE AN FH Exchange f#iffEKafka FiVEdES ANebula Graph,
FiREE

AIGRBIEMacOS FFERE, LU T2 RIVIAEIRLE S
o TR

¢ CPU : 1.7 GHz Quad-Core Intel Core i7
* Nf% : 16 GB

* Spark : 2.4.7, FHK

* Nebula Graph : 2.6.0, ffifiDocker Composeifi&,

ARSI
THaSABIE 2, AP REALITER

* BE&LEEIENebula Graph B TER :
* Graph/lR&HIM etalRS5HIRITPHISEA TG
* i Nebula Graph GAXRMIH P &1,

E4&gmiFExchange, FIEIES 4iFExchange, ARG iFHExchange 2.6.0,

° &L Spark,

* Tf#Nebula GraphHfll#SchemafEE, @ifiTagfEdge typefI&Fr. B,
* BB LI EKafkalli%.
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15.4.12 F AKafka %

1BMESE

I8 1 : ZENEBULA GRAPHHSIESCHEMA
IR, %L TS B ENebula GraphH 8l Schema :

1. ffiiASchema®2i, Nebula GraphfySchema®£4| FEH T,

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. fENebula Graph 8l —1 & 2¢Aibasketballplayer, }0li#—/Schema, %1 TR,

## BIZEZRE

nebula> CREATE SPACE basketballplayer \
(partition_num = 10, \
replica_factor = 1, \
vid_type = FIXED_STRING(30));

## EfEEZEbasketballp layer
nebula> USE basketballplayer;

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

## BlETag team
nebula> CREATE TAG team(name string);

## tliEEdge type follow
nebula> CREATE EDGE follow(degree int);

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

BEER, BZRPE4A,

SR 2 (SeEEX

O\ Note

WIRI D BARTEEEKafkalvalueliN, FHEBTEWRL, MKafkatfiivaluel®, Fvalueiliidfrom jsonfi#f@tT, AJ5/ENDataframeik
I8

YmiEExchangefs, il target/classes/application.conf X EKafka Bl X ECE, EARGIH, ZHIISCH4N kafka_application.conf o 25/ MALE
TR EL 1 B 2 T i 5,

{
# SparkiB X EE
spark: {
app: {
name: Nebula Exchange 2.6.0
}
driver: {
cores: 1
maxResultSize: 16
}
cores {
max: 16
}
}

# Nebula GraphtE@XEZE
nebula: {
address:{

# LT ANebula Graph®IGraphARESFIMe taARSFATENSEMIIPHIAL R,
# REZ ML, &XA "ipl:port","ip2:port","ip3:port"s
# REMIEZ BUESGES (,) R
graph:["127.0.0.1:9669"]
meta:["127.0.0.1:9559"]
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# EENKSXFHENebula GraphiBrzEZEEH EEIERR.
user: root
pswd: nebula
# EENebula GraphFEEEABIRHNEZE %R,
space: basketballplayer
connection {
timeout: 3000
retry: 3
}
execution {
retry: 3
}
error: {
max: 32
output: /tmp/errors
}
rate: {
Limit: 1024
timeout: 1000
}

}
# RS
tags: [
# 1&BTag playerfBxE .
{
# Nebula Graphd¥dRzHITag#h.
name: player
type: {
# REEBERXMEN, REHKafka,
source: kafka
# TEEMAR SEIBS ANebula Graph : Client3kSST,
sink: client
}
# KafkafRSs2aithiite
service: "127.0.0.1:9092"
# HEZ5,
topic: "topic_namel"

# Kafka#BBREEIHSH - key. value. topic. partition. offset. timestamp. timestampTypeo

# SparkifExDataFrame/s, MRBBIEEZSNFE, BAEGES (,) B

# fEfields BIEEFERAH, BlNMkeyxdRNebulamdifname, valueXiNebuladiiYage, RAIATF :

fields: [key,value]
nebula.fields: [name,age]

# IBERPE—HHIE INebula GraphHRVIDAIFIR.
# XEEkey M LEMkeyESR, FRnkeyBHEAVID, tBIENEEnane,
vertex:{
field:key
}

# BHREA Nebula Graph AIBUEREL.
batch: 10

# Spark PE#HE
partition: 10
# RECHRREMR. 24 :

interval.seconds: 10

}
# i&BTag teamtBX1ER.
{

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

# SAIEHEIE
edges: [
# i&iBEdge type followf@X1ER
{
# Nebula Graph¥fRZAJEdge typef#fo
name: follow

type: {
# EEBIRRX SN, 8B Kafka,

source: kafka

# 1BEILHIES ANebula Graph®A=,
# 1EEMNARFSIES ANebula Graph @ Client3kSST,
sink: client
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}

# KafkaBRS32sitbit,
service: "127.0.0.1:9092"
# HEHF,

topic: "topic_name3"

15.4.12 T AKafka s

# Kafka#iBBEEMIHAH : key. value. topic. partition. offset. timestamp. timestampTypeo

# SparkifExjsDataFrame/s, MRRBIEEZNFE, ARGES (,) B
# fEfields BIEEFERRTS, BliNMkeyxdRNebularhfdegree, RAIOT :

fields: [key]
nebula.fields: [degree]

# fEsource®, FftopicHE—FHEAAMNEIIRREIER.
# fEtarget®, FtopicHE—FIERBNBMN L
source:{

field:timestamp

}

target:{
field:offset

}

# HBE—NFIEA rank IR (FIEE) o

#ranking: rank

# BHREA Nebula Graph AIBUIERE.
batch: 10

# Spark PE#HE
partition: 10

# REUHRBVER. P4
interval.seconds: 10

i&EEdge type servetlXfE2
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—NFIER rank BUR (FI3%) .
#ranking: rank

batch: 10
partition: 10
interval.seconds: 10

1% 3 | INEBULA GRAPHS AR

IBITUTF d i ifKafka8E § AZINebula Graphh, X TSEEIBA, ESHSA

SN
mHS,

S{SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange <nebula-exchange-2.6.0.jar_path> -c <kafka_application.conf_path>

Q

JARTAHMMAREC R @ A 1750 1F5#E Mmaven &4 T &,

NG

S{SPARK_HOME}/bin/spark-submit

Note

-c /root/nebula-exchange/nebula-exchange/target/classes/kafka_application.conf

--master "local" --class com.vesoft.nebula.exchange.Exchange /root/nebula-exchange/nebula-exchange/target/nebula-exchange-2.6.0.jar

FH PRI LR [EHE B H %R batchSuccess. <tag_name/edge_name> , FAIARKIIIEER, {4l batchSuccess. follow: 300 o
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15.4.12 T AKafka s

T4 (FhE) WIEHGE
M FR[LfENebula Graph% /i (fil4Nebula Graph Studio) HHUfTEIIER, MINBIRRESES A, Bl :
60 FROM "player100" OVER follow;
F PRI DA FA A4S SHow STATS X 48 H-J8E,
$|5 . (W1H) TINEBULA GRAPHHEESS|

SARYEE, HPAL{ENebula Graph HEHAIEH ERERS |, FEFHS RSN,

RJE%H: January 18, 2022
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15.4.13 FASST X/

15.4.13 S ASSTXHEIE
A RPN BRI RGEA R SST (Sorted String Table) XfHHR#/Z{EHDFS L, #J5 S ANebula Graph, REKHEFZECSVZ
.
EEER
* (ULinux RS S ASST
* RYFHEMEDefault{E,

* ilkfiRExchange 2.6.0 R3RHEETGEOGRAPHY ZERURGR R i SST S 1,

BRIER

o

Exchange < FffEdE S ALK
o EPEREERTRIEGER I N GQLIEAIWE A S ANebula Graph,
o NHEBHRIRIVEARAE RS ST XXM, A {EBIConsolelfSSTX 5 ANebula Graph.

TOCRAAHALS ST H S ARARR SR, KT, Aifesett, BEDERENA.

SRR

e SEATELLSS, ROV LRSS (CU2BiSchema) , SAGRER,

&‘- Caution

BAGARER, HRESAHIE CRA10M) XX 2 REEE, EBIEL S RIEHT S A,
 SEAEBWRFEIRREANI R, SRR,

THAE

Nebula Graph/EE A RocksDBEABMERIIFiIES %, RocksDBRX: TREELIVIFHT 1%, 126t 7 —RIIAPTHIT-OIH# K T ASSTHARIIF, HEIT
PR A R R

SSTX R MR & TR KERE FRENESI S, AT a8t K B EIE IR, AR SST X I T Z HExchangelYReader,
sstProcessorfllsstWritersei, MBI AT ¢

1. Reader \EdRIFEH SRR,

2. sstProcessorfi#ffiNebula GraphfySchemalE BAMSST X, A5 EEZEHDFS, SSTX/FRIEIIES WAUE ARG,
3. sstWriterf [FF— NSO A RYE, AEMSST U, Key AT 5 Ao

4. £MSSTX 25, RocksDBi@E IngestxternalFile() /77ARFSSTX 3 AZINebula GraphHi, 41 :

IngestExternalFileOptions ifo;
# SABENSSTX
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;

}

VAF IngestExternalFile() /715H, RocksDBERIAEIFC 5 N EIEIEH S, H HIHZERocksDBE AIRME, AIRSST XAy EEE &  Memtablefd
I7EE, NPfMemtabled%#% (flush) FIRELL, FFSSTXHMEELSMBHRIENEG, IXHHE—NERFIE, HITITFERE,
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BiEE

Az blbasketballplayersidiss 2,

HiRECE

ASORBHEMacOS F5ER, LU R X HENERLIERE @

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 : 2.6.0,

ARSI

THRS AR 21, P RERATER

* B35GB Nebula Graph 2.6 .0HIKEAI FEE :

* GraphfRSSHIM etalRS5HIHITP LA [,
* #ifiNebula Graph GAXRITH P 4 F1E5H,

* MetafRSHLE SCEFHHY --us_storage_http_port AIStorageRSSHELE LAY --ws_http_port —BL, FIUIERA 19779 o
* GraphARSSIECE SR --ws_meta_http_port M etafRSSHCE LY --ws_http_port —2, BIATER A 19559 ,
* SchemalfZR, wifTagflEdge typelJ#Hn, JEIES,

* B&%IEEXchange, B ERE FHGRIESTERIY jarKff, AnplhfEfExchange 2.6.0,

* B4 % Spark,

o BELSEIDK 1.8800L bEhiA:, HRLEINFEZHJAVA HOME,

* ffiiAHad oop AR5 TEFATE 8 Storag e RS 19 L4 _HiB1TIEH

O\ Note

* QIRFREA AR IR SS T, 1ES WAH R AR IRV SR, SRR D,
s WIRABEARSSTM, RTHEILLE StorageliRF5HIHLE %% Hadoopi 5.
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https://docs-cdn.nebula-graph.com.cn/dataset/dataset.zip
https://repo1.maven.org/maven2/com/vesoft/nebula-exchange/

1BMESE

I8 1 : ZENEBULA GRAPHHSIESCHEMA
IHCSV IR, # T ENebula GraphH@l#Schema :

1. ffiiASchema®2i, Nebula GraphfySchema®£4| FEH T,

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. ffifiNebula Consolefl#—/N&ZZflbasketballplayer, H{|&#—/{Schema,

## BIZEZRE

nebula> CREATE SPACE basketballplayer \
(partition_num = 10, \
replica_factor = 1, \
vid_type = FIXED_STRING(30));

## EfEEZEbasketballp layer
nebula> USE basketballplayer;

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

## BlETag team
nebula> CREATE TAG team(name string);

## tliEEdge type follow
nebula> CREATE EDGE follow(degree int);

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

HEZER, EHSWPEITh,
HIg 2 SMECSVF
IALLTERA

1. ACSVSZHLAM 2 SchemalyZEsK,

O\ Note

AT A kB E &SI CS Vi,

2. FRHXC SV LTk o

SR 3  (SSEEX

Yii¥Exchangels, %l target/classes/application.conf SCIFIEH X ALE,
DU A

FEARBIH,

{
# SparkiExFEE
spark: {
app: {
name: Nebula Exchange 2.0

}
master: local
driver: {
cores: 1
maxResultSize: 16

}

executor: {
memory:1G
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}

cores:{
max: 16
}
}

# Nebula GraphtEXEE
nebula: {
address:{
graph:["127.0.0.1:9669"]
meta:["127.0.0.1:9559"]
}
user: root
pswd: nebula
space: basketballplayer

# SSTXfHHE X ECE

path:{
# UGBS AERBISSTX B R
local:"/tmp"

# SSTXHFEHDFSHITFAEERTR
remote:"/sst"

# HDFSHINameNode3tit
hdfs.namenode: "hdfs://*.*.*.*:9000"
}

# BRIMERSH

connection {
# socketiEHe, HITHUEBRIRYIE], BfI: B,
timeout: 30000

}

error: {
# RAKNE, BEERRHENABER.
max: 32
# KMASAEIIERIERHREF,
output: /tmp/errors

}

# EABHERateLiniterRARFIZEEINebu LaGraphBIiE=R,
rate: {

# RatelimiterWRERMLR,

Limit: 1024

# MRatelimiterRER/SIFRVBRYRY(E], S @ =F)
timeout: 1000

}

}

# QMBS

tags: [
# 1&iBTag playerBxE .
{

# f8%ENebula GraphfPEXHITagaT.
name: player
type: {

# FEEBIER, EACSY.

source: cCsv

# TEEMA SEIBS ANebula Graph : Client3kSST,
sink: sst

}

# FERECSVXHHIEETR,
# XH1EfETEHDFS £, FWG S5 E, MUhdfs://Fk, Bl hdfs://ip:port/xx/xx.csv"s
path: "hdfs://*.*.*.*:9000/dataset/vertex_player.csv"

# WRCSVXHRBRX, EA[_c0, _cl, _c2, ..., _cn]RRERX, HiFFERARBMENR.
# WRCSVXHERL, WERKIRNTIS.
fields: [_cl, _c2]

# 18%ENebula GraphsEXHIEERF.
# fields5nebula. fieldsBIIRFESA——FRL,
nebula.fields: [age, name]

# HBE—NFIEAVIDER.
# vertextyEMUMS LidifieldssiEcsy. fieldsPHFIRERF—B,
# E#i, Nebula Graph 2.6.0{XZHFFRIBNEHARMVID,
vertex: {

field:_cO
}

# IBENDEN. BAMERELES () .
separator: ","

# HRCSVXHBERXK, Effheaderigi@Eivtrue,
# WNRCSVXHRERK, EfFheaderi&@EHfalse. BikMERTfalse,
header: false

# fEEBEHRE ANebula GraphtIBRA=EE,
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batch: 256

# 18ESparky HEE,

partition: 32
}
# i&@BTag teantHBXER.
{
# $8ENebula GraphmEXHITag#iFo
name: team
type: {
# IEERIER, EACSY.
source: csv
# FEEMAR REIBS ANebula Graph : Client3kSST,
sink: sst
}

# $ERECSVXHHIEETR,
# SIHFTERETENDFS £, FAXNGISHEIEERE, Mhdfs://FFk, BN hdfs://ip:port/xx/xx.csv"o
path: "hdfs://*.*.*.*:9000/dataset/vertex_team.csv"

# MNRCSVXMHRBRK, EA[_c0, _cl, _c2, ..., _cn]RREKRL, HIFFHERARMEENR.
# IRCSVXHERL, WEAKMRITI%,
fields: [_cl1]

# 18%ENebula GraphfEXHIBEER.
# fields5nebula.fieldsHIRFEHA——FRo
nebula.fields: [name]

# IBE—NFHERVIDAYR,
# vertexBU{EHSMS Eitifieldssi#Ecsy. fieldsHHFIARE—H,
# B#l, Nebula Graph 2.6.0{X I ATRHELIAERMVID,
vertex: {

field:_c0
}

# IBENDBH. RMEREDES () .
separator: ","

# WRCSVXHERK, 1EiFheaderiRBERtrue.
# MRCSVXHRERK, EfFheaderi&BHfalse. BiAMENfalse,
header: false

# {EEBHRE ANebula GraphtIRASEE,
batch: 256

# $ERESpark DR,
partition: 32

# MRFBEANEZ R, BHSEFELOEEHTR.

]

# 2IFin

edges: [
# ig&@Edge type followf@X{ER.
{

# 18%ENebula GraphsEXHEdge type®#fio
name: follow
type: {

# FEEMIER, EACSY.

source: csv

# 1EENARFSIES ANebula Graph @ Client3kSST,
sink: sst

}

# BECSVHIIEETR,
# XFTFRETEHDFS £, A5G| SiEERE, Mhdfs://FFk, FaN"hdfs://ip:port/xx/xx.csv"o
path: "hdfs://*.*.*.*:9000/dataset/edge_follow.csv"

# WRCSVXMHRBERX, €A[_c0, _cl, _c2, ..., _cn]RRERX, HRIHETRARMENR.
# NRCSVXHERL, NEMRERNTI%,
fields: [_c2]

# f5%ENebula GraphrhE XHIE S
# fieldsGnebula.fieldsBIRFEHA——FR,
nebula.fields: [degree]

# BE—MIHERERSMBN SRR,
# vertexYELAS LiffieldsEcsy. fieldsPHFIARIE—H.
# E#i, Nebula Graph 2.6.0{XZHFFRIBHEHARMIVID,
source: {
field: _c0
}
target: {
field: _cl
}

# IBENDEN. BRAMEREGES () .
separator: ","

# FBE—MFHERrankBR(FE) .
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#ranking: rank

# INRCSVXHERK, 1Ei¥headeri@BRtrue.
# INRCSVHERERK, EheaderigBRfalse. BRiAEHfalse,
header: false

# IEEREHNE ANebula GraphBImANEE,
batch: 256

# $ERESpark DR,
partition: 32
}

# 1&iBEdge type servetHX{ER.
{

# $8%ENebula GraphsEXHEdge type®#i.
name: serve
type: {

# IERERIER, EACSY.

source: csv

# TEEMAR SEIBS ANebula Graph @ Client3kSST,
sink: sst

}

# FERECSVXHHIEETR,
# SUHFTERETENDFS £, FAXNGISHEIEERE, Mhdfs://FFk, BN hdfs://ip:port/xx/xx.csv"e
path: "hdfs://*.*.*.*:9000/dataset/edge_serve.csv"

# WNRCSVXHHRBRK, EA[_c0, _cl, _c2, ..., _cn]RREKRL, HIFHERARMLENR.
# INRCSVXHERL, WEAKMRITI%,
fields: [_c2,_c3]

# 18%ENebula GraphfPEXHIBIER.
# fields5nebula.fieldsHIRFEHA——FR,
nebula.fields: [start_year, end_year]

# IBE—NIERERRMBRHR,
# vertexB{EHSMS Eitifieldssi#Ecsy. fieldsHHFIARE—H
# B#l, Nebula Graph 2.6.0{X I ATRHEIAERMVID,
source: {
field: _c0
}
target: {
field: _cl1
}

# EENNTE. BRAMEAEGES (,) .

separator: ","

# BE—NFERrankBOR(EE) o
#ranking: _c5

# INRCSVXHEERK, iEiTheaderi&BRtrue.
# WNRCSVXHRERK, EfFheaderi&B®Afalse, BikERTalse,
header: false

# IEEEHRE ANebula GraphBIBmANEE,
batch: 256

# IEESparkD H R E.

partition: 32
}
]
# MRFBRNELL, ESERENEBHITHM.
}
SR 4 EMSSTXH

IBITAN TSI FC SRS NS ST, R TBRIVE, WS Wi w2,

${SPARK_HOME}/bin/spark-submit --master "local" --conf spark.sql.shuffle.partitions=<shuffle_concurrency> --class com.vesoft.nebula.exchange.Exchange <nebula-
exchange-2.6.0.jar_path> -c <sst_application.conf_path>

O\ Note

PSS TSCAFN, 29 Kk F|Sparkiyshuffleffff, THIERIENRZ @ AN spark.sql.shuffle.partitions HYLIE.

O\ Note

JARGA RIS X 0 B1T40 188 # Mmaven s T 4,

- 578/656 - 2021 Vesoft Inc.



15.4.13 S ASST X4

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-2.6.0.jar -c /root/nebula-exchange/nebula-exchange/target/classes/sst_application.conf

L5 PUTSERE, ATLAEHDES ERY /sst H3% (nebula.path.remote ZEEEE) NEBENERAISST S,

Q  Note

WX Schema B IESIRME, FlANEERE 2R, BKTag, (EXEdge type, FTFEEHHAEMSSTH:, FEHNSSTXHEKIESpace ID, Tag ID.
Edge ID%(EE,

HIE5 I FASSTHH

O\ Note

SARTEFIALTEE
* fINFT A 8 Storage RS WL L # B B HadoopR%s, HALEHADOOP HOMERIJAVA HOME,
* MetallR S5 HLE ST --ws_storage_http_port (SR, EHFHNEIM) FStoragek 5B & S HY --ws_http_port — 0, HIAIHERH 19779

* GraphfRS5HC B ST Y --ws_meta_http_port (AR A, ETFIRM) AMetalRsSEC & SCHH T --ws_http_port —%L, HIANHS A 19559

ERE P T HENebula Graph Ui/, &A1 M #ESASST S
1. ST an et 2 i Gy 22 ],
nebula> USE basketballplayer;
2. PUTEA FRSST XM
nebula> DOWNLOAD HDFS "hdfs://<hadoop_address>:<hadoop_port>/<sst_file_path>";
NI
nebula> DOWNLOAD HDFS "hdfs://*.*.*.*:9000/sst";
3. PUTA S ASST X

nebula> INGEST;

O\ Note

o WISRFTEER T, EfENebula GraphZZ 2K R MY data/storage/nebula F %N, FFxt R Space ID H AN download SCAFIEMIER, SRSEERT FEL
SST . AIREZEERZRIA, RIFEIANIFTE VLA T Z2MBR download S,

* WURTG AR HBURERHR L EH S A, FHALT INeesT; HIAT,

e (FLE) WIEKIE

FFR[LfENebula Graph% /i (fl4INebula Graph Studio) HHfTEIRIER, MINBIEESES A, Bl :

GO FROM "player100" OVER follow;

PP AT U R a4y SHow STATS BEEGEH R,
S8 7 . (40F) TENEBULA GRAPHHEEHE|

SAKURE, HFAMfENebula Graph FEE#AIEH ERERS |, PEHIESURL N,
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5 ##: December 15, 2021
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15.4.14 S HNebula Graph#iE

A=A BB A i ExchangefNebula Graph HEdE S HIFICSV A,

® Enterpriseonly

X4k Exchange % 5 tHNebula Graph#t#E5ICSVZ i,

Q  Note

F i Nebula Graph#tiiE A~ 32 £ SS LN % fi.

235 0: 3=

[235S

Ex

ATRBIHELInNuRGHIRE R IIASE T 5ek, S HEdRRiERIPREHERATT,

CentOS 7.9.2009

"

ARG, EEdRERTINebula GraphfF{i##basketballplayerfiiits, HASchema 4l FHRATR,

4

B
JDK
Hadoop
Scala
Spark

Nebula Graph

BiEs

R
Tag
Tag
Edge type

Edge type

BMESR

[F3=8
4 Intel(R) Xeon(R) Platinum 8260 CPU @ 2.30GHz
16G

50G

JiA
1.8.0
2.10.1
2.12.11
24.7

2.6.0

455 itk

player name string, age int

team name string

follow degree int

serve start_year int, end_year int

1. M\Nebula Graph i iEEFIREEIRExchang efJARS T,
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https://docs.nebula-graph.io/2.0/basketballplayer-2.X.ngql
https://nebula-graph.com.cn/pricing/

o G,

15.4.14 SHiNebula Graph%ii

IiRExchangefifi: 7 S HiNebula Graph#dE % FELE 45K export_application.conf , HASELETINIHIHZ W ExchangeliliE, AREHEH

HRCIES ORI T

# 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/follow"
# 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 Llist, then export all properties
return.fields:[]
# nebula space partition number
partition:10

3. A4 ars SHHNebula GraphHiEUE,

<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>

AT I S AR T

$ ./spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange \
~/exchange-ent/nebula-exchange-ent-2.6.0.jar -c ~/exchange-ent/export_application.conf
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2, TSI,
a. A R TR EHIER TCSVLF,

$ 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
SrW-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
SrW-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
-rW-r--r-- 3 nebula supergroup 119 2021-11-05 07:36 /vertex/player/ part-00009-17293020-ba2e-4243-b834-34495c0536b3-c000.csv

b. KeECSVXHFNE, WERdE S H,

5% #H: November 18, 2021
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15.5 Exchange % ULnl#i

15.5 Exchange & i ia)#

15.5.1 4miFin)A

E8539Ecentral B EERYE TEISI, 3RFBCould not resolve dependencies for project xux
EEMaven L HFET Libexec/conf/settings.xnl ST mirror #5457

<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

JFK : Exchangefty pon.xnl A F M E A EMavencentral R, pon.xnl BLE 1 5ZH MEHFTEN ERIE, A15Emaven AL BB {5
MR mirror0f {4 =, ABAFTHIRIE S Ecentral O FF F&L, SECFEIN,

15.5.2 HifTIAIRR
Yarn-Clusteri&z{ FAI{AHESS ?

fEYarn-Clusterfd= T2 (155, WESEM T ie :

SSPARK_HOME/bin/spark-submit --class com.vesoft.nebula.exchange.Exchange \
--master yarn-cluster \

--files application.conf \

--conf spark.driver.extraClassPath=./ \

--conf spark.executor.extraClassPath=./ \

nebula-exchange-2.0.0.jar \

-c application.conf

$R$8method name xx not found

— R OCE R, FAMetalligs. GraphfiRgs. StoragefRg5MsHECE.

$ENoSuchMethod. MethodNotFound$&i® (Exception in thread "main" java. lang.NoSuchMethodError3F)
Y KRZBUBR RN AR CUZERIRRAR T2 SRR, IERERIEIRSHINRAR, SExchange M HEARAMI T, RERAG—K, LHZSparkiiz,
ScalalfiA, HivelliA,

Exchange S AHive BU3EITHRE&Exception in thread "main" org.apache.spark.sql.AnalysisException: Table or view not found

Ke#EfEztexchange(T& M RESBRINSE -h, Kitableflldatabase 271, fEspark-sqlRHifTH L ENexeclBEf], KliFexeclBRIMIERM
T,
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15.5.3 ML

5B17AHR $Ecom. facebook. thrift.protocol . TProtocolException: Expected protocol id xxx
IEfe&ENebula Graph R854 RCE 2 S Eif,
 MNHEIERS. RPMEUDEBZEE, IHBECE % MRFSHIBELE S --port A NATSRT

* Al /2docker&®, THALEdockerBETHHIRAVIRITS, EETAAT

1£ nebula-docker-compose H 5% THH1T docker-compose ps, {5l :

$ docker-compose ps

Name Command State Ports
nebula-docker-compose_graphd_1 Jusr/local/nebula/bin/nebu ... Up (healthy) 0.0.0.0:33205->19669/tcp, 0.0.0.0:33204->19670/tcp, 0.0.0.0:9669->9669/tcp
nebula-docker-compose_metad0_1 ./bin/nebula-metad --flagf ... Up (healthy) 0.0.0.0:33165->19559/tcp, 0.0.0.0:33162->19560/tcp, 0.0.0.0:33167->9559/
tcp, 9560/tcp
nebula-docker-compose_metadl_1 ./bin/nebula-metad --flagf ... Up (healthy) 0.0.0.0:33166->19559/tcp, 0.0.0.0:33163->19560/tcp, 0.0.0.0:33168->9559/
tcp, 9560/tcp
nebula-docker-compose_metad2_1 ./bin/nebula-metad --flagf ... Up (healthy) 0.0.0.0:33161->19559/tcp, 0.0.0.0:33160->19560/tcp, 0.0.0.0:33164->9559/
tcp, 9560/tcp
nebula-docker-compose_storaged0_1 ./bin/nebula-storaged --fl ... Up (healthy) 0.0.0.0:33180->19779/tcp, 0.0.0.0:33178->19780/tcp, 9777/tcp, 9778/tcp, 0.

0.0.0:33183->9779/tcp, 9780/tcp
nebula-docker-compose_storagedl_1  ./bin/nebula-storaged --fl ...
0.0.0:33177->9779/tcp, 9780/tcp
nebula-docker-compose_storaged2_1  ./bin/nebula-storaged --fl ...
0.0.0:33185->9779/tcp, 9780/tcp

=
o
o
o
o
o

p (healthy)  0.0.0.0:33175->19779/tcp, :33172->19780/tcp, 9777/tcp, 9778/tcp, 0.

=
o
o
o
o
o

p (healthy) 0.0.0.0:33184->19779/tcp, :33181->19780/tcp, 9777/tcp, 9778/tcp, 0.

A Ports Fll, EIRdockerMEHHiRIE, HIAD :

- GraphfiIRg IR 15/29669,

- MetafR&S P THIHII1E5433167, 33168, 33164,

- StorageflR& I HIVEHI15433183, 33177, 33185,

5E1TA R $EExCeption in thread "main" com.facebook.thrift.protocol.TProtocolException: The field 'code' has been assigned the invalid value -4

K7t Exchange fiiA5 Nebula Graph FRASZ VLR, TE4IE BTS2 R,

15.5.3 Eoi&a)

MRLEAS BRI A MERE ?
* batch : XL %S Nebula Graph RS5HIn GQLIE A & EHESEL
* partition : Spark#dEHIXE, FREHESFARIIFREL

* nebula.rate : [({Nebula Graph &% Kai5e 5 FhEREREC R,
- limit : KRR AN,
- timeout : FRIRECARRATHEIT I ],

ML AR ERE P 2 RS ISR E, ATSRAES AR, StoragelR%5iileader s, AILUE Y/ INIUISEINE, KT AR,

15.5.4 HAthja)#
Exchange 3Z#5WLERRZA#INebula Graph ?

S WExchangeyfi IR,

- 585/656 - 2021 Vesoft Inc.



15.5.4 HAthfai

Exchange5Spark WriterEft 4 %% ?

Exchange/@1ESpark Writer il FH & FISparkW AR, —#F5a M TAE DM HRHER I EIEIL #5355 INebula GraphH, {HZ/EHIrv4E
P TYERERSE Exchange |, 5:Spark Writerfilt, Exchangef L Tt

o Y HFEEMEIEE, MIMySQL. Neo4j, Hive, HBase. Kafka, PulsarZ,

* {84 T Spark WriterfW /i, HANSparkiEHDFES HAVEHER, BRINEEEINIESTES NStringZ¢R!, FlHE5Nebula GraphiE XY
Schema [, AL Exchangei&hnT#dEISEIN H VLRI, 2 Nebula Graph/E& XYSchemaBiEIAAIEString 288! (4N
double) I, ExchangesxI¥String ZERYREHRHA I MIYZER (Widouble) ,

Exchangef&5aiiERI1E#ELN( ?

ExchangefyHRENNAREHEFINIL /7145 WNebula Exchange test result,

RJE%#H: November 10, 2021
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https://github.com/vesoft-inc/nebula-exchange/blob/master/bench/exchange-test.md

16. Nebula Operator

16. Nebula Operator

16.1 f+2&Nebula Operator
16.1.1 BEARBER

Nebula Operatori2Hl FfEKubernetes%&gi b FHEMLEBENEE4ENebula Graph &8V T E, {RITLTKubernetesy /EHl#], Nebula GraphlFHiz
YRV ATR 2T A EKubernetes24iH, il:Nebula Graph BN EIFM = AR EIERZE,
16.1.2 T1ERIE

KFKubernetesRGNATFIEN RIS, F ] LUES AN B E LAPTRIN T 2EM, & W72 M
CustomResourceDefinition (CRD) .

Nebula OperatorffNebula Graph 8B EE MR ANCRD, MIHEEL IMNENAPING, wifiStatefulSet, ServicefIConfigMap,
Nebula Graph &£ H H B FA4E Higmig — MEFITEER, fEKubernetesR&iH, S RINEEIENSR, #HaiT8 — MEEERIGR, et
FRRASES SF e MUELFIGREESTE, B RO RRITIIEIRAS, Y— P CRIPIHERES, Nebula Operator SAREIZHITAZR AR LR ARE
K3

16.1.3 THREN 4R

Nebula Operator B E & IINRELT T :

o ARIEOVEAIEIZ © Nebula Operatorfaift. 7 P ERBAIEIEERAI R, AP JAFRRAESTMAICRUF, Nebula OperatorBlIa] et si 4 iR
— XM Nebula Graph##f, BZ(ERSE{ifKubectlifiENebula Graph#£ite# il Helm i Nebula Graph#£#t,

o RIEY AN | B EEITER A I Nebula GraphFAETR Y 45484211, Nebula Graph#i#Nebula OperatorsKBl TH 45A 024, H
PRI LGE YAM LACE M T A 467, BARIEEIRNREE. H2ERSE MM Kubeclty 4iALRtsk (il i Helmy 4 A LR

o SRR - A2 .5 xR Nebula Graph #4526 .xhi,

* WIEHK : Nebula OperatorifiNebula GraphHAHZEAVEEC, FESHIEHRSSIRS, —HEAMSFH, Nebula Operator H i TA%EG
o, HZERASENRAR,

o EffiiArE | LIRS B, Nebula Operatorf2 Vi asn] LU FIPod sy a3 fifENebula Graph#£5EH,

16.1.4 (GRS
KRAIRS

Nebula Operatorf~37##v1l x4 Nebula Graph, H5Nebula GraphfRARIX N % Z40T

Nebula Operatorfiii 4« Nebula GraphffiA
0.9.0 2.5x~2.6x
0.8.0 2.5.x

ThHHERRH!

HAiNebula Operator {3 Fa1 A Nebula Graph£#t, R4 E3hY 44 Nebula Graph#££f,

RJE%#H: November 16, 2021
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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

16.2 R

16.2 (EFRIE
ffifiNebula Operatori/iilNebula Graph#ARSS AR T

1. %Z#Nebula Operator,
2. tli#Nebula Graph#£Ef,

Bif5msZ M HKubectl#®Nebula Graph#£ s # # fiHelm B Nebula Graph#££f,
3. i#E#Nebula Graphfii5s.

IR E T September 24, 2021
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16.3 EFZENebula Operator

M R#EAHelm T E#%®Nebula Operator,

16.3.1 HRER

16.3 ##Nebula Operator

Nebula Operator & E Nebula Graph#Eft, AP EEEAEREP TR, R, A9RIE#Nebula Graph, AP EEARN R

AR IH,

16.3.2 HitRSRG
LRI

%#Nebula Operatorffl, HI/7HELHELITRIH MR ERRAN ERYE @

/¢S JiR AR
Kubernetes >=1.16
Helm >=3.2.0
CoreDNS >=1.6.0
CertManager >=1.2.0
OpenKruise >=0.8.0

AUSRGE IR T A AT RHERIRVHNS, FPFITERBAC (A1) .
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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

16.3.3 0Bk

BRI

O\ Note

LUFAA N Nebula Operator{#FYE =7 H, Nebula Operatorf £t 5t T 725530 L6 4 {5t 72 Hr R ] .

* CoreDNS
CoreDNSE—NRIEM), Al EBAYDNSARSS 8, # R AEERENTENERFNPod sHIDN SRS 35
Nebula Graph#£#H 9 MALHET DN SHRATIEE x. default. sve.cluster. local SXFERVER A HH LIS

¢ cert-manager

O\ Note

WA P Ef¥Nebula Operatorfit & I adnissionWebhook. create FY{EI% A false, &2 cert-manager, A XALEIIVIEN, S5 T R
Nebula Operator Y A& AL iE Charti 7).

cert-manager/2—"HANLEIERTE, FIFHKubernetes APIY EIRE, iFHWebhookR55 212N cert-managerZRIIAIAMHE AL

fil, FIFA[Z%cert-manager installation documentationZ2cert-manager,

cert-managerfi T4uliENebula GraphHJMAMFRIA, ANRAPEA 7 EEHGE{T eI X ONebula Graph &l AT, 2
admissionllebhook. create FI{EISZ N true, ZASETH%ZZEcert-manager,

¢ OpenKruise

OpenKruise/£Kubernetes—3EriE #, fE5HAANKubernetes R TE, JMHPod, Sidecar®das, HEET HRIYEERIVEIE(LH
SEAHIERIIHE, Nebula OperatorE s 2 A F|OpenKruise 5% StatefulSetiV@Edhit, /Al &% openkruise installation

documentationZ#0penKruise,

16.3.3 I2EF B

Z%ENebula Operator
1. #¥hiNebula Operator chart@ZEZxHelm,

helm repo add nebula-operator https://vesoft-inc.github.io/nebula-operator/charts

2. hEHT Helm Go7,

helm repo update
ZEHelm GFEIREUEZ heln repo HH X 1E 8.
3. %% Nebula Operator,

helm install nebula-operator nebula-operator/nebula-operator --namespace=<namespace_name> --version=${chart_version}

fian, %4£0.9.0ROperatordi 4l 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
Bz, F AT G At a4 22,
* 0.9.0 AANebula Operator chartfhfiA, ZHCharts A —PMERIANCARN, RAI$EE, $41T helm search repo -1 nebula-operator A CharthiA,
F P RI{EATZ2ENebula Operator chartm 5t BE Y HELE, HZELE, &F N XHEXAEEChart,
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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/

BREXETEChart

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

ik

Nebula Operatorfy#if%, hi4<70.9.0,
BHGHLEUR N,

BRI,

EREA,

JE75 B Fcontroller-manager,
controller-manager@|A&#%,

J275 )5 Fl Admission Webhook,

S 752 FScheduler,

VR AR

nebula-scheduler&| A%,

PHAT helm install [NAME] [CHART] [flags] fiiZZEChartit, FIHEEChartfitiE, HEZEE, SFZAENHE X Chart,

LU R TEZSNebula Operatorff, #§ENebula OperatorfJAdmissionWebhook#lil X AIRES (ERIAJFEAdmissionWebhook)
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https://helm.sh/docs/intro/using_helm/#customizing-the-chart-before-installing

16.3.3 0Bk

helm install nebula-operator nebula-operator/nebula-operator --namespace=<nebula-operator-system> --set admissionWebhook.create=false

S#E Helm Z2E3RHEZ heln install AH X5 E,

E#Nebula Operator

F 2% Nebula Operator/s, AIEELX ${HOME} /nebula-operator/charts/nebula-operator/values.yanl XA SEINE K E#H Nebula Operator, P
LI

1. wif%£Nebula Operator&EZEAA,

git clone https://github.com/vesoft-inc/nebula-operator.git

2. &K ${HOME} /nebula-operator/charts/nebula-operator/values.yaml SLFHIISEE,

3. E#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 FHl B A2 22A], nebula-operatort X Podsfrltta44 24 T,
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https://helm.sh/docs/helm/helm_install/

16.3.3 0Bk

F4ENebula Operator

H1F0.9.0fi A Nebula Operatorfy H &S FIEHE & 72 FF-176%, KILH ARG OperatorE#2.5. xRN Nebula Graphf#f 2 5 B A M A1,
H PRI L7 2.5.xhi A Nebula Graph®af, A5 FHARA P Operator | #2.6 xR A B,

1. hHURHTIHelm G,
helm repo update
2. F+¥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. hIEHTHICRDACE X,

O\ Note

T4 Operator/a, 7 E (RN THAH N W CRDALE, #MNebula Graph®EREOIE Ak, B % CRDIELE, % Mapps.nebula-
graph.io_nebulaclusters.yaml,

helm pull nebula-operator/nebula-operator

4. F+4:CRDFCE 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

{EI#ENebula Operator
1. #l#Nebula Operator chart,

helm uninstall nebula-operator --namespace=<nebula-operator-system>
2. JHFRCRD,

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

16.3.4 joZ8HE

16.3.4 [54iRE

f#fiNebula Operator 3t Nebula Graph£Ef, FZEL, ESE{HHKubectlii#ENebula GraphfEfsi& {# i Helm% Nebula Graph
£,

FJ5%#H: November 16, 2021
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16.4 #®BNebula Graph##f

16.4 EFZENebula Graph£&EE#

16.4.1 f£AKubectI&BZENebula Graph&E8¥
iR

2% Nebula Operator
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16.4.1 ffifiKubectliff*®Nebula Graph###

ailie3 22
ASCLAONEEAT nebula FEEEERG, BiPAATATERZE Nebula Graph#f,
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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: v2.6.0
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: v2.6.0
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: v2.6.0
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

spec.storaged.version

spec.storaged.dataVolumeClaim.storageClassName

spec.storaged. logVolumeClaim. storageClassName

spec.reference.name
spec.schedulerName

spec. imagePullPolicy

2. fil#Nebula Graph#£#f,
kubectl create -f apps_vlalphal_nebulacluster.yaml
R[E]
nebulacluster.apps.nebula-graph.io/nebula created

3. &ENebula GraphHEEHRES,

kubectl get nebulaclusters.apps.nebula-graph.io nebula

R[]

NAME GRAPHD-DESIRED ~ GRAPHD-READY  METAD-DESIRED

nebula 1 1 1

BRME

vesoft/nebula-graphd

v2.6.0

vesoft/nebula-metad

v2.6.0

vesoft/nebula-storaged

v2.6.0

Nebula GraphB#{GHYHIEGRIE, % THIEERIE LR,
%#%1Image pull policy,

METAD-READY  STORAGED-DESIRED  STORAGED-READY  AGE
a 3 3 86s
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fifiidh

Bl Nebula Graph#
FER R,

GraphdfRk 55 I EIAR %L
GraphdfiR&5 A 8 5%,
GraphdfiR 5 HRRA S

GraphdfZ%5 Servicefit
[

GraphdflZ55 19 H & 17 i
BLiE

MetadfiR 55 HIEIAEL
MetadfR %5 A SR B 1%,
MetadfR55MIRRA S

Metadfili 55 (RURE &L 77 ik
BLiE,

Metadfli55 19 H S &L 7 fik
B &

Storagedik 55 HIRIAEL

Storaged/k S HI A%
%,

Storaged/RFHIRA S

Storagediik 55 iy EHE 17
it L

Storagedfk 55 HY HERTE
fif L

A PRI T34 o
VA HE R #4 FRo
A ST TGN
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https://kubernetes.io/docs/concepts/containers/images/#image-pull-policy

16.4.1 ffifiKubectliff*®Nebula Graph###

e

F PRI LAE T 4t apps_vialphal_nebulacluster.yanl SCFHY replicas I{EIEfTNebula Graph S8R9 457,
e

A% Nebula Graph##fHStorage/lR55E51. ZEAIT -

1. I apps_vlalphal_nebulacluster.yaml LA storaged.replicas FISEMEM 3 8CH 56

storaged:
resources:
requests:
cpu: "500m"
memory: "500Mi"
Limits:
cpu: "1"
memory: "1Gi"
replicas: 5
image: vesoft/nebula-storaged
version: v2.6.0
dataVolumeClaim:
resources:
requests:
storage: 2Gi
storageClassName: gp2
LogVolumeClaim:
resources:
requests:
storage: 2Gi
storageClassName: gp2
reference:
name: statefulsets.apps
version: vl
schedulerName: default-scheduler

2. PUTLLT an Bl AR HTRIY 2 Nebula Graph#HCRH,

kubectl apply -f apps_vlalphal_nebulacluster.yaml

3. #EStoragelRSITEIAEL,

kubectl get pods -l app.kubernetes.io/cluster=nebula

IR[E]
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

tH_E R i Storage RS IVRIABHS FES5 1,
GEEERE
PEARETENFEA A —FE, I F5F apps_vialphal_nebulacluster.yaml SCEFARIT replicas P(EZE/ N, EAAIRIE, 1ESE L UY BHERER 7.
%« Caution

H {5t Nebula Graph#H1 ) GraphiR %5 fliStorage RS AT 45 A, AL A Metaff%.

il S

ffifiKubectlffiiNebula GraphfE#Ia S0 T :

kubectl delete -f apps_vlalphal_nebulacluster.yaml
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16.4.1 ffifiKubectlifi®#Nebula Graph#t

[EEE(E

% Nebula Graph#dfEE

IR HEH: November 16, 2021

- 600/656 - 2021 Vesoft Inc.



16.4.2 fE£AHelmEBZENebula GraphSE&$
HitRSRM

¥ Nebula Operator

Bli#Nebula GraphE$

1. ¥ liNebula Operator chart@/FZEHelm (GIEORRN, WSIFIHELZE248, MHEILFFHEIT)
heln repo add nebula-operator https://vesoft-inc.github.io/nebula-operator/charts

2. EHHelm )%, HiHUsHT AR,

helm repo update

3. ELEHelmAVIREEAN &,

export NEBULA_CLUSTER_NAME=nebula # Nebula Graph&EM& =,
export NEBULA_CLUSTER_NAMESPACE=nebula # Nebula Graph&EEPRAMIHRZEEIRRF.
export STORAGE_CLASS_NAME=gp2 # Nebula Graph&&f#yStorageClass.

4. /Nebula Graph SRt Mm% 2R GICOIE, i)
kubectl create namespace "${NEBULA_CLUSTER_NAMESPACE}"
5. fij#Nebula Graph#£#t,

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. #ENebula Graph &R AIEHRZS,
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

FFREEE X Nebula Graph HAFRIIRSS A B replicas IMEY 474 Nebuala Graph##f,
4N, ¥ ANebula Graph#EfdStorageWEIALCHNS (FAAHEN2) , @HalT :

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

[FE, FfNebula GraphfEHEHRSS MBI replicas IHEIRERNTIFARE, BIATSKEURBIRSS VA

&‘* Caution

H A2 #:% Nebula Graph#£#H1YGraph/R &5 f1Storage RS HITY 5, FXFH HEEMetallR5.
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16.4.2 ffiHelm##&Nebula Graph##f

A sdinebula-cluster/values.yaml#&#&Nebula Clusterf£#ChartlVEZALE, A X XFHE BT, 2% FXNebula Graph#fi
ChartEtiES i,

fpRSERY
FE HelmMIBREEEHIan 40T

helm uninstall "S{NEBULA_CLUSTER_NAME}" --namespace="${NEBULA_CLUSTER_NAMESPACE}"

[EEE(E

#EH%Nebula Graph#dE)%
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https://github.com/vesoft-inc/nebula-operator/blob/v0.9.0/charts/nebula-cluster/values.yaml

16.4.2 ffiHelm##&Nebula Graph##f

Nebula Graph&gfChartfigiES 8%
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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.

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

metad.podAnnotations

BRIME
nil
v2.6.0

IfNotPresent

nil

default-scheduler

{"name": "statefulsets.apps", "version": "v1"}

vesoft/nebula-graphd

{1

{"resources":{"requests":
{"cpu":"500m", "memory":"500Mi"}," Limits":
("cpu”:"1", "memory":"16i"}}}

500Mi
iy
iy

{}

{
{}

{1

{1

{1

vesoft/nebula-metad

{

{"resources":{"requests":
{"cpu":"500m", "memory":"500Mi"}," Limits":
{"cpu":"1", "memory" : "16i"}}}

500Mi
16i
iy

{
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16.4.2 ffiHelm##&Nebula Graph##f

fthiid
7 EREChartY 4 5,

Nebula GraphfiiA,

Nebula GraphB§HEGRRG, X T4
BURIEIEE, 152% Image pull policy,

FEAFRBBII2R, BRIALH
StorageClassfy% %,

Nebula GraphfEEEYIERE 85,
JyNebula Graph? | TR #,

Graphd & s 5G4 5,
nebula.version HHI{EL/E A RRAR

GraphdfikR&5 I EIA$L
Graphd/IRFSHIIMH L 5,

Graphd ¥ J5c &,

Graphd/iikg 1y HER KN
GraphdfiR %5 PodIbRa%,
GraphdfRk %5 PodiV i,

JJGraphd pod & i 11 AR LA BLE 15
TERI R

“NGraphd podi% B &2,
“HGraphd podi% & A1,

J9Graphd pod i B #LLE TREF DU 2 25
RS

NGraphd podi% & Sidecar
Containers,

NGraphd podi%i& Sidecar Volumes,

Metad & #R51G 4. A
nebula.version FVIEIE AR A,
MetadiR 55 HIEIAZL
Metadfiit s 155G 2

o

=
Metad/ii 55 19 55 IRACiE

MetadfR55 /9 HER KN,
MetadflR 5 IR R KN,
MetadflR 55 Pod R,

MetadfiR 55 Pod iy EfiE,
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e

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
{}

{
{

{

{

{

vesoft/nebula-storaged

{J

{"resources":{"requests":
{"cpu":"500m", "memory":"500Mi"}," Limits":
{"cpu”:"1", "memory":"16i"}}}

500Mi
16i
iy

{1

{

{
{

{1

{1

{

16.4.2 ffiHelm##&Nebula Graph##f

filih

HIMetad podi&iE i bR AT EL B E
977

HMetad podi¥ & A HSE,
HMetad podi& & 31,

JiMetad podi&E ghLE BREN LIS TN A 25 1Y
KA

“AMetad podi%i&Sidecar

Containers,
AMetad podi%i&Sidecar Volumes.

Storaged A B R, (£
nebula.version B 1E A RRA

Storagedfk %5 I RIAREL
Storagedfik 55 AL &,

Storagedfk 55 19 IR E

Storagediik 551y HER KN
Storagedik 55 HIEHER RN
Storagedfi 55 PodHIFR%
Storagedf 55 PodHy T /%,

JyStoraged pod i i T mARAE LA BL R
FRIEM T R,

NStoraged podi%iBE A ESE,
HStoraged podi%i& A1,

J3Storaged podi iE HbLaHER LUK I 2
BRIVIRAS,

JStoraged podi%i&Sidecar
Containers,

JStoraged Podi%i&Sidecar

Volumes,

A &Y Secret,

BJ5%#H: November 16, 2021
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16.5 [itENebula Graph##f

16.5 ECENebula Graph£&EE#

16.5.1 BE X Nebula Graph& B HIED B S8

Nebula Graph#:#f+HMeta, Storage. GraphfRFEVE & HNWAELE, HEAFQEICRS (Nebula Graph#Eff) FIYAMLER#EE R
configo config A IE RETIFINEEIN MRS HIConfigMap 1,

O\ Note

BA Y Fm Helm H E X Nebula GraphEFEHACE S5

config Z5HIANT

Config map[string]string "json:"config,omitempty""

it

EffAKSstliE— NER, BB SIlifiKubectlf#Nebula GraphfEif,

BMESR
LUT7RGHE 4429 nebula FYEREEBIAATAEYAM LAY SR B Grap h IRSSHLE config
1. SATLUT A nebula SEREMIZRAE DT,
kubect! edit nebulaclusters.apps.nebula-graph.io nebula

2. fEYAM LS4/ spec.graphd.config BLETH, 3 enable_authorize 1 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: v2.6.0
storageClaim:
resources:
requests:
storage: 2Gi
storageClassName: gp2
config: //AGraphfRESBEENXEH.
"enable_authorize": "true"
"auth_type": "password"

£ HE XS H enable_authorize fil auth_type J&, GraphfRZHMAYConfigMap (nebula-graphd ) FRFVL BT 25,

EZER

H*%Meta, Storage. GraphfRFSNELESHIEMNH, SWIRSHELE X

5% #H: November 16, 2021
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16.5.2 [HIZPV

16.5.2 [PV

Nebula OperatorffH#iA{LBPV (Persistent Volume) HHFA(LBRFHIPVC (Persistent Volume Claim) SEFFHifRFASEUE. A1 A/
Bk T —1Nebula Graph##, PVRIPVCH G K HEBIRIIRE, DbREdRZ 4,

R AT LAESRBEI CRSEBIRIRC S FrhiEsd 4K enablePVReclaim i SUZ R [EIPV,

QISR PR BRI 22 AR S Bdis, FTLAUE#TNebula Graph#ERE, BHZIE enablePVReclain 9 true o

ARSI

EfFHK8 st — M ERE, BRPE, S0 liHKubectlfl#Nebula Graph:#f,
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16.5.2 [PV

BESE
LUTTRBIE#429 nebula AYEEREBHHANMIELIE enablePVReclain
1. BATLLUF @it A nebula SEFFAYSmAE DU,
kubectl edit nebulaclusters.apps.nebula-graph.io nebula
2. TEYAM LU spec BRI, #¥M enablePVReclaim FFIZEHAEN true o

apiVersion: apps.nebula-graph.io/vlalphal
kind: NebulaCluster

metadata:
name: nebula

spec:
enablePVReclaim: true //i&EHERNtrue.
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: v2.6.0
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: v2.6.0
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: v2.6.0

5% #H: November 16, 2021
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16.5.3 ¥ &5 IStorage £l

16.5.3 1 B /58 Storage &
R FEY A StoragelRSS )G, ILLHE EE RS M Storage RS RINEdE, A XA E S Storage #diE,

Nebula GraphfyStoragefRE5IH A7 WHANNEE, SH—NNEEFERTET AIPod s Ready MRS ;5 25 /M EXHHAT BALANCE DATA FI BALANCE LEADER @iy ¥
EEEAE, SR N BRI B RIAI T AR I ds s FRs, (S P r] DOE R TR RN M TR IRE, BRI R LRRSS 15
i,

FH P AT SR RERY C RIS BC B SR A5 S 4K enabLleAutoBalance SRAZEHIETS F BT EE,

ARSI

EFAK8sHliE—MERE, B, 2UEHKubectltll#Nebula Graphit,
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BESR
DUFTRBIERIAA T nebula FYEEEEBERAANANIAE enableAutoBalance :
1. HATLUT a4t A nebula SEEHIYZRAE DT,
kubectl edit nebulaclusters.apps.nebula-graph.io nebula
2. fEYAM LR spec.storaged BB, 781 enableAutoBalance Fi% i HAE N 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: v2.6.0
imagePullPolicy: IfNotPresent
metad:
dataVolumeClaim:
resources:
requests:
storage: 2Gi
storageClassName: fast-disks
image: vesoft/nebula-metad
LogVolumeClaim:
resources:
requests:
storage: 2Gi
storageClassName: fast-disks
replicas: 1
resources:
Limits:
cpu: "1"
memory: 1Gi
requests:
cpu: 500m
memory: 500Mi
version: v2.6.0
nodeSelector:
nebula: cloud
reference:
name: statefulsets.apps
version: vl
schedulerName: default-scheduler
storaged:
enableAutoBalance: true //FHEERBEAtrueBRINY BEETEStorageiR.
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: v2.6.0

* LB enableAutoBalance FI(E N true I, FR™Y A5 H i Storage i,
* XI%iE enableAutoBalance FI{ELH false N, ot A5 A9 Storage i,
* YRIZIE enableAutoBalance ZHAIN, BRIAY A Storage/aRFi = HiF#iStorage B,
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16.5.3 By /51 Storage £diE

5 ##: November 16, 2021
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16.6 F+Z&Nebula Graph&E&#

AR EE Nebula Operatorflli#fyNebula Graph##t,

16.6.1 AR
* H¥HHfifiNebula Operatorfl&fyNebula Graph#f,
* & #74Nebula Graph 2.5.x%E2.6.xhi4%,

o RZFFHET0.8.0ROp erator BIIEEERE,

16.6.2 fEAKubectlF+£kNebula Graph&E&$
AR
Efli#Nebula Graph£#, B S IU#EfKubectlfl#Nebula Graphf£Hf,

ASORBIF R AINebula GraphhiiAN2.5.1, HEYAMLSIF44°4 apps_vialphal_nebulacluster.yaml o

1BESR
1. ERERFPIRSTIIRIRIR,

kubectl get pods -l app.kubernetes.io/cluster=nebula -o jsonpath="{.items[*].spec.containers[*].image}" |tr -s '[[:space:]]"

R[E

1 vesoft/nebula-graphd:v2.5.1
1 vesoft/nebula-metad:v2.5.1
3 vesoft/nebula-storaged:v2.5.1

2. %5 apps_vialphal_nebulacluster.yaml FHIFFTA version FIEMv2.5. 1184 ZFEv2.6.0,
EREYAML SN AL :

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: v2.6.0 //f¥EMv2.5. 11EHZEV2.6.0,
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: v2.6.0 //f¥EMv2.5. 11EHEv2.6.0,
dataVolumeClaim:
resources:
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16.6.3 fifiHelm+4iNebula 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: v2.6.0 //f¥EMv2.5. 11EXZV2.6.0,
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. PATLUT A SRR ST TSR AFCR AT,
kubectl apply -f apps_vlalphal_nebulacluster.yaml
4. FLR20ME, PUTLUT e Al A BIRSS IR B v2.6.0,
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:v2.6.0
1 vesoft/nebula-metad:v2.6.0
3 vesoft/nebula-storaged:v2.6.0

16.6.3 fEAHelmF+£&kNebula Graph&E&#
ARt

Cfli#Nebula Graph£#f, B8 S UUEHAHelm bl Nebula Graph£#,

1BE5R
1. EfHelm G, HHURHHY CFRE,

helm repo update

2. fitEHelm VAT R,

export NEBULA_CLUSTER_NAME=nebula # Nebula Graph&EEHI%=F,
export NEBULA_CLUSTER_NAMESPACE=nebula  # Nebula GraphfEB:FRRtMIBELZEEMAT,

3. J1¥:Nebula Graph#£#f,
BT ZEv2 .6 .0Nebula Graph & EHm 41 T,

helm upgrade "S${NEBULA_CLUSTER_NAME}" nebula-operator/nebula-cluster \
--namespace="${NEBULA_CLUSTER_NAMESPACE}" \
--set nameOverride=${NEBULA_CLUSTER_NAME} \
--set nebula.version=v2.6.0

--set nebula.version F{ETRTR EARIEREN HARANS
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16.6.3 ffiflHelm f}%(Nebula Graph#t

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:v2.6.0
1 vesoft/nebula-metad:v2.6.0
3 vesoft/nebula-storaged:v2.6.0

[[:space:]]" '\n' [sort |uniq -c

IR HE#: November 16, 2021
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16.7 i Nebular OperatoriZf#ZNebula Graph#iiE/E

16.7 s@iINebular OperatoriEi#Nebula Graph#iiEZE

ffiHINebula Operatorfl/#Nebula Graph##t, FIF 77 Nebula Graphf£#EAERi M Nebula Graph$diEE, /LR i Nebula
Graph#dEZE,

16.7.1 AR &M

f#ifINebula Operatorfl/#Nebula Graph##t, E{&FES#E i Kubectlif®#Nebula GraphfEfteiE{# HHelmE Nebula Graph#E#t,

16.7.2 7ENebula Graph££ ¥ N%E#Nebula Graph#BUEZE

LiffifiNebula Operatorfl/#Nebula Graph###i5, Nebula Operators HallfER—mAZE N, G4 <cluster-nane>-graphd-sve . 88K
ClusterIP iYService, @i iZServicelVIPHEIRZENIHS, HI%E#Nebula GraphBdfFE,

1. #%&Service, MmAAT :

$ kubectl get service -L app.kubernetes.io/cluster=<nebula> #<nebula>HTEEE, 1EMEIREELIELR,

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 28U Service A SLVFEEENERT AN, BZEE, 1HS%E ClusterlP,

2. ffF_E3h <cluster-name>-graphd-sve ServicefVIPiZE#%Nebula Graph#dE/%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>
BN/
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 : NiEHENebula Graphfy T ENebula Consolef5if5,
* <nebula-console> : HE XVPod #ff.
* _addr : EPEGraphdRSSMIPHINE, BT ClusterIP 285UYService TP,
* -port : JEFEGraphd ARSI, BRIARIIH9669,
* - : Nebula GraphSWH 4. REMASHIANER, AILUERTEREFEENHI4 @I hroot) .
o -p l HPEXRNAYER, REHSIAEN, e LB ETR.
ANFSREILUT NG, SRR R E -

If you don't see a command prompt, try pressing enter.

(root@nebula) [(none)]>

FAPER LU se 2 REs (FQDN) EREIERE, 418300 <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 FERIAME A cluster. Local o

16.7.3 3&idNodePort7ENebula Graph£&EEE S\ ERiE#ENebula Graph#3EZE

FH P17 NodePort 2K Service, @it i mIPHIBRBENI T i1, MEERESEVT MIERRENEBIIARSS . AP MAILUER =) 1 (FlflAzure, AWSS%) 12
BN T EaEARSS, %E Servicel2ERH LoadBalancer o

NodePort ZEEUYServic i@ FREEIERER spec. selector FFRINMIE R EE R EIHIE RS app. kubernetes. io/cluster: <cluster-name>. app.kubernetes. io/component:
graphd FYGraphd podH,
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16.7.3 j@i¥NodePort{ENebula GraphfEELiiE#Nebula Graph#iEZE

BT
1. #2444 graphd-nodeport-service.yaml FSCfF, YAMLSCHFNAELAOT ©

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 GraphBKiAfHiH 9669 bl % it SS . 19669 HGraph RS II=,
* targetPort FE NI EPod Vs, Al BHE X
2. PUTLL N i SffiService RS FEERERARL,

kubectl create -f graphd-nodeport-service.yaml

3. #iEServices Nebula Graph Wt FEERET SSHI,

kubectl get services

R[m]
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

NodePortZ$yServiceH, BT HEERET SR N 32236 o
4. {HERY RPN ERBRER Y U %% Nebula Graph,

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>
ARG
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 : JN%EHNebula Graph/T.ENebula ConsolelJ5{%,

* <nebula-console> : FIE X YPod %, AR nebula-console2 .

* -addr : Nebula Graph#HaHE—17 siIP#ikl, AREI 192.168.8.24 5

* -port : Nebula GraphWs 217 s, AR 32236 o

* -u : Nebula GraphMkB5#AF %, REMASHIANEN, AIMXERAERCHEENHAF% @i root) .
° p L APRNRNIYEY, REASHIAMEN, BEATLUEEERT,
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16.7.4 j@idIngressfENebula Graph#E##HEIEHENebula Graph#diEZE

16.7.4 1833 IngressTENebula GraphfE & -8R iE#Nebula Graph#iEE

Nginx Ingress/ZKubernetes IngressiJ—93)H, Nginx IngressifidWatchHliilEHIKubernetesE##Ingressil, FFIngressHIAEAL
Nginxfiti#, #NginxAEEL7 EiRE,

ARG HostNetworkflIDaemon SetH &I Nginx Ingress \ERFAETIEENebula Graph##F,

B T#EHHostNetwork, Nginx IngressityPod SEAREMIABEIERI— M55 Lo 9 TSR I mhZe, mIDISeRe— 25 pORREHARIC A S,
LIHTEENginx Ingress, #AfFNginx Ingress{Daemon SetfHaERE (LN 55 |,

HFIngress N4 TCPEUDPHRSS, Hitnginx-ingress-controllerfiif --tcp-services-configmap £l --udp-services-confignap S¥idEM—/"ConfigMap,
#ZConfigMap FFHYEHER BE ARG, EEEATHIIRSS IR, EREH b o ziE/Rsai- <RS0 .

L4 tep-services FIConfigMapHIBCEAN T :

apiVersion: vl
kind: ConfigMap
metadata:
name: tcp-services
namespace: nginx-ingress
data:
# update
9769: "default/nebula-graphd-svc:9669"
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16.7.4 ;@3 IngressfENebula GraphfEEHNiiE#ENebula Graph#idiEzE

BASDERATT

1. fIJi&44 74 nginx-ingress-daemonset-hostnetwork.yaml FY S,

#ifinginx-ingress-daemonset-hostnetwork.yaml &5 528 YAM LRI ANZ

O\ Note

EIRYAMLA TR 53548 FH nginx-ingress fi 422 0R, FI PRI HAAT kubectl create namesapce nginx-ingress B/ A% 22A], Bk M@ X H b A4 22 (A,

2. =15 CARBIME RS 5409 worker2 , TP 192.168.8.160 ) 4T FAR%E, LUBAT FiBYAML LA 447 nginx-ingress-controlLer fJDaemonSet,
kubectl Llabel node worker2 nginx-ingress=true
3. PUTLL F @S fiNginx IngresstEEREHARL,
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

BEYRENginx Ingressfs, HTNginx IngressHELEINZEIEAN hostNetwork , KILA FAIEN I T Nginx Ingressiy i iy
IP (192.168.8.160 ) FIFNERSHIT (9769) ViiAINebula Graphfli&s.
4. PUTLLT i B ElBEH Nebula Graphfig5#IConsoled @it 1 AP (ARHIN 192.168.8.160 ) A1 EARBCE ISR iFINebula Graph k%5,

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>
Bl
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 : N Nebula GraphfYT.ENebula ConsolelJ5%{%,
* <nebula-console> : HE XPod#Fh, ARHIN nebula-console .
* -addr : FENginx IngressiyimilP, AVRHAIN 192.168.8.160 o
e -port I AMMVIIRIEERIISHE . ARBIBED 9769
* -u : Nebula GraphKSHHF %, REHSHIMEN, wLUEREECEHENHEI% @l broot)
o -p l HPRXINAER, REHSHAEN, e LBREIEETR.
ANFGREILUTNE, BRI R E

If you don't see a command prompt, try pressing enter.

(root@nebula) [(none)]>

5% #H: November 16, 2021
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https://github.com/vesoft-inc/nebula-operator/blob/v0.9.0/config/samples/nginx-ingress-daemonset-hostnetwork.yaml

16.8 HEER

16.8 M AR

Nebula OperatorifHNebula Graph&#HEEIE T, SIAHBHIRS B EIEF 21T, Y Nebula GraphS#HE—4 12T, Nebula
Operatorss Ha TR, AGEIMFRNebula Graph#£RfH1 P StorageflR55Pod, HHEEEREHEE ], HiANebular Operatorilfali#{ T

Fee 1

16.8.1 AR SRM

%% Nebula Operator

16.8.2 R EF B

1. fli#Nebula Graph#£f, EfASHSE [ HKubectli#iENebula Graph#E#is#F # i Helm i ENebula Graph#£f,
2. RFEPodsHL T Running SRS, BUBIGE, MFREA <cluster_name>-storaged-2 Pod.,

kubectl delete pod <cluster-name>-storaged-2 --now

<cluster_name> )Nebula Graph#EEHIEHR,
3. Nebula Operator H#/1fi#44°4 <cluster-name>-storaged-2 lJPod, LUE & i,

AT kubectl get pods Z57 <cluster-name>-storaged-2 Pod IYBIENIRAS,

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 E T September 29, 2021
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16.9 HUWn#

16.9 & DlinleR
16.9.1 Nebula Operator3z #3v1.xiR A EINebula Graphfg ?

A3, vl xfiRNebula Graph R%#$DNS, [fiiNebula OperatoriZZ i FHiDNS,

16.9.2 Nebula Operator@ & Z 1R 54k Nebula Graph ?

H¥E #9425 xfiiARNebula Graph%2.6 X,

16.9.3 fEAAMFERE S ATARIER R EM ?
TEEARIE (AR PO SIEE]— MFENTT 4, Nebula Operator H i SRHES RN AU AL BRI TR RS

16.9.4 I EAEREY, WAIBRIREM ?

EEUGRATR UIRE,  DUESRE A LN R R,

RJ5%#H: November 16, 2021
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17. Nebula Algorithm

17. Nebula Algorithm

Nebula Algorithm  (f&#fAlgorithm) 2 —#HTFGraphXSpark ffER, s Spark{E55MTE = E e84 HIE T X Nebula Graph#{
R TIRIT S, r] OB 420 b T %E X DataFrame Ui TR 5,

17.1 AR

TEEA Algorithm 27, FAFREMIAITEL
* Nebula Graph RESELHBHES, HAER, $%Nebula GraphZ2E5%,
* Spark AN 2.4 x,
* Scala A 2.11,

o (FIi%) AR P REAEGithub P RfiIAlgorithm, I BT TE, AILUER L EMaven,

17.2 {E 3R

FRIDMEHEA UL, BIRIDAIDURINTIRY, 8i# 2 String JAUERUEA S R,

T IRRERIN String JAUEE, HEFFREAE SRR T 5, WILUEH SparkSQLHY dense_rank BEGHA T4, 1FString AN LongJH,

173 XFHE

Nebula Algorithm SZHRHIEIHHEAEAT,
ikt BEW T 5
PageRank DUHHER [SA2Ee 9 = Y s D i
Louvain X HHEE, BXRILR%E
KCore K% ORI, SR
LabelPropagation PR L 7R BONERE, &, XL E
ConnectedComponent JiF SN ORI, AN A B
StronglyConnectedComponent SR ) X R
ShortestPath IR FERERLRI, PREE AR
TriangleCount =B 2% G545 70 #
GraphTriangleCount R =MATG T IR 2% S5 ) T SR 5 R B 57 AT
BetweennessCentrality gL KT AR, R )
DegreeStatic gt SE i
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https://github.com/vesoft-inc/nebula-algorithm
https://spark.apache.org/graphx/
https://maven.apache.org/download.cgi

17.4 K514

17.4 LI AE
Nebula Algorithm S EHEARFRAZNT

1. FJfiNebula Spark Connector \Nebula Graph#d& /&R iz E % DataFrame,
2. ffDataFrame#ifGraph X1y,
3. M GraphX$#EWESTE (FlalPageRank) & HITEEIEE (FlLouvainttXEH) .

PRSI IR AT AZ I % Scala s,

17.5 3REXNebula Algorithm

17.5.1 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

17.5.2 MaveniZi2 G E T &

FEB

17.6 ERAAE
17.6.1 ARERED (#EE)

Lib FEFHEEE 71 OFRE F BT RRE, T LG gwisia A R =08 A Bk
1. 12 pom.xml HRENINARHH,

<dependency>
<groupId>com.vesoft</groupId>
<artifactId>nebula-algorithm</artifactId>
<version>2.5.1</version>

</dependency>

2. AR (M PageRankAil) o BEZEIEES WA K.

O\ Note

WATHE BN DataFrame VA — ¥ 2EtA s, B Y2 HWE, B=52AMNE (JENebula Graph#yRank) .

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/nebula-algorithm/src/test/scala/com/vesoft/nebula/algorithm/lib

17.6.2 EERRIRE

17.6.2 BIERERE LS

O\ Note

BT R — R RERYE, BIAN7% ZEEINebula Graphlhf, & #1242 Fh A HE Y Taghy 8 144 AR ARSI TSR A MR ERFF— 3 AR
MPAEITREES, RS Tk,
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17.6.2 AL

| B A,

{
# SparkiBXECE
spark: {
app: {
name: LPA

# SparkDH#E
partitionNum:100
}
master: local

}

data: {

# BUBIR, B%EfEAnebulas csv. jsono

source: nebula

# BIEERE, REENSEREANBM, =ikEAnebula. csv. json,
sink: nebula

# BERTRENE.

hasWeight: false

}

# Nebula Graph#EXEE
nebula: {
# BiER. Nebula GraphfFAEITEIEBIEREY, nebula. readIAECEF £,
read: {
# FiEMetafRSHIPHIALAIGO, S NMUEARSGES (,) 9. #83U: "ipl:portl,ip2:port2",
# fEMdocker-composefiE, IHOFREEEdocker-composebEi BIATBRIIHO
# TLLA docker-compose ps &BE
metaAddress: "192.168.*.10:9559"
# Nebula GraphEIZiE&#R
space: basketballplayer
# Nebula Graph Edge type, ZlabelsBY, ZNUKBIEF/EH,
labels: ["serve"]
# Nebula Graph&/ Edge typefI/BIERH, WWRIEHEREIAMNINED, BHBRMEdge typeXtRl,
weightCols: ["start_year"]
}

# BUEERE, ENtEERZEESINebula GraphBY, nebula.writeMEREF £,
write:{
# GraphfRSMIPHIANGO, 2 MUUARSGES (,) 9. 3 "ipl:portl,ip2:port2",
# fEMdocker-composeHtE, IHOFEIEE docker-compose BRI ERAYIHO
# BILLA docker-compose ps' &EH
graphAddress: "192.168.%.11:9669"
# PrEMetafRSMVIPHINEANIG, S MUARSGES (,) 9. #&=: "ipl:portl,ip2:port2",
# fEMdocker-composeHtE, IHOFEIEE docker-compose TR ERAYIHO
# BILAA docker-compose ps' &EH
metaAddress: "192.168.%.12:9559"
user:root
pswd:nebula
# ERREHEESZATERTEIRERE RTag
# Nebula GraphEIZE[E&#R
space:nb
Nebula Graph Tag®#, EHBELERREAZTag, TaghERERFEENT :
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. EtEMOEBIRRACcsVIFEjsonSX 4B, Local.read WEREF £
read: {
filePath: "hdfs://127.0.0.1:9000/edge/work_for.csv"
# WIRCSVXMHRBRXK, €A[_c0, _cl, _c2, ..., _cn]RRHERL, BRAFER]sonXHBY, BEREARXBIRET,
# EIARIDIIIRK
srcId:"_c0"
# BHIRIDFIMIR K.
dstId:"_cl"
# INEFIHIRK
weight: "_c2"
# csVXHFRBERX
header: false
# csVXHFRIIRRT
delimiter:","

}

# BIEEE. BEEREED sy ERtext XA, local.writeEBF £
write:{
resultPath:/tmp/
}
}

algorithm: {
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https://github.com/vesoft-inc/nebula-algorithm/blob/v2.5/nebula-algorithm/src/main/resources/application.conf

17.7 ¥

# BERITHEE, AIE(ER : pagerank. louvain. connectedcomponent.
# labelpropagation. shortestpaths. degreestatic. kcore.

# stronglyconnectedcomponent. trianglecount. betweenness
executeAlgo: pagerank

# PageRankE#

pagerank: {
maxIter: 10
resetProb: 0.15 # ZXiAA0.15
}
# LouvainB#
louvain: {
maxIter: 20
internallter: 10
tol: 0.5
}

# ConnectedComponent/StronglyConnectedComponent&%k
connectedcomponent: {

maxIter: 20
}

# LabelPropagation&#

labelpropagation: {
maxIter: 20

}

# ShortestPathZ#k

shortestpaths: {
# several vertices to compute the shortest path to all vertices.
landmarks: "1"

}

# DegreeStaticB#
degreestatic: {}

# KCoreB#

kcore: {
maxIter:10
degree:1

}

# TriangleCount&#
trianglecount:{}

# BetweennessCentralityB#
betweenness: {
maxIter:5

}

2. PREH RS,

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>
BN/

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

17.7 W57

* A T.H——Nebula Algorithm N4 (24336%)

fRJFHEH: October 18, 2021
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https://www.bilibili.com/video/BV1fB4y1T7XK

18. Nebula Spark Connector

18. Nebula Spark Connector

Nebula Spark Connector/e—/{>Sparki%##ss, 2L SparkbrifE i35 Nebula Graph#dE1fE ), Nebula Spark Connectorf#iReader
HIWriterMifh o4k,

* Reader
feft— Spark SQL#Z, AP AT HZFE OgmEEENebula GraphBEdE, LI —MEsEdge typelVEdE, FHRFEUSE R R
SparkiyDataFrame,

o Writer

feft—/Spark SQLI%I, FFaILUERIZdE4iEDataFrametd AUtV EdEZ st 5 ANebula Graph.

HEZHHHEZ W Nebula Spark Connector,

18.1 SRR

Nebula Spark Connectori@fl TLL F 5 :
* fEARFIMNebula Graph#aE2 REEBEIE,
* 7EM—/*Nebula Graph#E A [F & 22/H & R EUE.
* Nebula Graph 5-H MR 2 AT AR,

* £84Nebula Algorithm#H TEHHE,

18.2 ik
Nebula Spark Connector 2.6.0BAKEHEAT T -
o PRELZMERICEIN, AVENINE, R PTEIRIEEE,
* TRBERSIRRCE, A0S AR B E N A ID, #AARID, HAYAIDEE .
* Reader>CHi L@ PRI RJE IEIE,
* Reader¥f#NNebula Graph#&iHK GraphxVertexRDDHIEdgeRDD, *##JELong#!HID,
* 4i— 1 SparkSQLIVY EEUEIE, Zi—XKHDataSourceV2#{7Nebula Graph#uiEd &,

* ¥ insert . update Al delete =R B AN, insert BIXAIHA (B BUIE, update BN EHEFENEDE,  delete BIMEREIE,
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https://github.com/vesoft-inc/nebula-spark-connector/blob/v2.6/README_CN.md

18.3 3kE¥Nebula Spark Connector

18.3.1 {RiFTE

O\ Note

2% Spark 2.4.x A,

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. GRIETEL

$ mvn clean package -Dmaven.test.skip=true -Dgpg.skip -Dmaven.javadoc.skip=true

18.3 kHNebula Spark Connector

IiiF5ERE, 1£H 3 nebula-spark-connector/nebula-spark-connector/target/ T A= RIS nebula-spark-connector-2.6.0-SHANPSHOT. jar o

18.3.2 MaveniZi2 G E T &

TEE

18.4 FARAE

ffiFNebula Spark Connectoriz5Nebula Graph#dEEn;, HEEmgmE Ll RIS,

# MNebula GraphiRBEU=in#iE.
spark.read.nebula().loadVerticesToDF()
spark.read.nebula().loadEdgesToDF()

# WdataframeBIBIEAS[AAE ANebula Graph,
dataframe.write.nebula().writeVertices()
dataframe.write.nebula().writeEdges()

nebula() FXH MICESEY, EFEERACENBEACE,

18.4.1 MNebula GraphizEXEiiE

val config = NebulaConnectionConfig
.builder()
.withMetaAddress("127.0.0.1:9559")
.withConenctionRetry(2)
.withExecuteRetry(2)
.withTimeout(6000)
build()

val nebulaReadVertexConfig: ReadNebulaConfig = ReadNebulaConfig
.builder()
.withSpace("test")
.withLabel("person")
.withNoColumn(false)
.withReturnCols(List("birthday"))
.withLimit(10)
.withPartitionNum(10)
build()
val vertex = spark.read.nebula(config, nebulaReadVertexConfig).loadVerticesToDF()

val nebulaReadEdgeConfig: ReadNebulaConfig = ReadNebulaConfig
.builder()
.withSpace("test")
.withLabel("knows")
.withNoColumn(false)
.withReturnCols(List("degree"))
.withLimit(10)
.withPartitionNum(10)
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https://repo1.maven.org/maven2/com/vesoft/nebula-spark-connector/

18.4.2 [M]Nebula Graph5. A%

~build()
val edge = spark.read.nebula(config, nebulaReadEdgeConfig).loadEdgesToDF()

* NebulaConnectionConfig &% Nebula GraphfVECLE, WAAANT,

S8 Pty BEHH

withMetaAddress = FiEMetafR&5 L, 2 NHEASSGES () BRI, #08 iplportl,ip2:port2,... o B2HL
BB AR EAC B withGraphAddress o

withConnectionRetry & Nebula Java Clienti%#Nebula GraphfYEi{X#, BRUAEN 1.

withExecuteRetry =5 Nebula Java Clientfi {7 & WA EILRE, TRIMER 1,

withTimeout & Nebula Java Clienti# sk W ISR, BRIAE N 6000, BT @ ZF) (ms) .

* ReadNebulaConfig 212N ebula GraphZUEIVELE, WAHLITT,

SR prsPa | BEW

withSpace 2 Nebula Graph[&Z {4 5.

withLabel 2 Nebula Graphl&ZE[i] N Tagsk Edge type ¥ i,

withNoColumn A AR, BRIMEA false, FRBEUSME. BUEA true I, FRABEUEME, 1N
withReturnCols AL B £,

withReturnCols 7 e 8 R Y UL R R SR, A% 300 List(propertyl,property2,...) , BRIMECH List(), Ronit
M4z HR

withLimit 7 fiiE Nebula Java Storage Client— R MARSS Ui LAY EHR TR, BRIMEH 1000,

withPartitionNum 7 LB N ebula Graph#fiEiy Spark 7y X, BRIME100, % {E L B foehr ANl i [ 22 A

M5 i #cE (partition num)

18.4.2 [ANebula GraphB A $E

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)
.withUser("root")
.withPasswd("nebula")
.withBatch(512)
build()
df .write.nebula(config, nebulaWriteEdgeConfig).writeEdges()

BAING AN insert , RJLUER withiiritedode FCEIEESCH update :
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18.4.2 [MNebula Graph5 A¥diE

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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18.4.2 [M]Nebula Graph5. A%

~build()
df.write.nebula(config, nebulaWriteVertexConfig).writeVertices()

* NebulaConnectionConfig &% Nebula GraphfVECLE, WAAANT,

S8 Pty BEHH

withMetaAddress = e MetafR& AL, 2N SCSGES () FRIF, #3208 iplportl, ip2:port2, ... o
withGraphAddress 2 GraphflRg5ysthst, ZMuhkAESGES () BRIF, #3X09 ipl:port,ip2:port2,... o
withConnectionRetry = Nebula Java Clientj&#Nebula GraphfJEi{E, BRIMEH 1,

* WriteNebulaVertexConfig 25 A RAYALE, WEAHAIT,

S/ BB LW

withSpace 2 Nebula Graph/&Z2/a] 4 F5.

withTag 2 HA RN T RN Tag# FF.

withVidField 2 DataFrameH{F )y siIDY1,

withVidPolicy & B ASIDE, SRARMETE%, Nebula Graph 2.x{{ZFFHASH, BRIAAHRLST,

withVidAsProp 7 DataFrameH (i3 s IDBYSILR A AR MG A BRIMEN false o ANRECHEN true, LR
Tag A Al Vidrield A A& 145

withUser & Nebula Graphf %, #HARHEFHRIE, LHRECE M- A%,

withPasswd 5 Nebula GraphF 4% A28

withBatch = —REARIBIRITEL, BRIMEN 1000, 24 withuritellode 1y update I, %S EN IR A(E N 5126

wi'thlir i teMode e AR, AIEMEY insert Fl update o BRIAN insert o
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18.4.2 [M]Nebula Graph5. A%

. liriteNebulaEdgeConfig JEE ASHRIELE, WiHAAIT,

2R SR A BLHH

withSpace = Nebula Graphl&|Z &% 5.

withEdge 2 B AN FE XK Edge type & i,

withSrcIdField Pl DataFrame{E i an mify4,

withSrcPolicy i BRI, SRAIMS S, Nebula Graph 2. x{UXH#FHASH, BOIAMHBLGL,

withDstIdField 2 DataFrameH {2y H 1 5951,

withDstPolicy 3 B AHR AN, SRAS %, Nebula Graph 2.x{{ZFFHASH, BRIAAMHBLE,

withRankField Fi DataFrame"{Fyrankiy5l, BRIAARE Arank,

withSrcAsProperty & DataFrame (A E4a SR S HIE R EIES A BROIME false o ANRBCEN true, 5T
{#Edge typeHHll SrcIdField HHF &5

withDstAsProperty = DataFrame {0 BN NWF 2 EWIERNBESET A, BIMER false . WIRAEN true, THH
{#Edge type 1 Fll dstIdField HHF & £ 5.

wi thRankAsProperty S DataFramed {E ArankF 2 G HAENEEE Ao BRIMER false o WIHRELEN true, EMALR
Edge type 5l RankField FH[F )& 14 %o

withUser = Nebula Graphf ' %, &HARIFE S I, LHREE M AR,

withPasswd & Nebula Graphf " %3t M Y265

withBatch = —REARIBHRITEL, BRUMEN 1000, 24 withWriteNode 2y update B, XS EAVIR KIE N 5126

withiiri teNode % B, FIIEME insert Al update o BRIADY insert o

IG5 H#: December 14, 2021
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19. Nebula Flink Connector

19. Nebula Flink Connector

Nebula Flink Connectoriz—#k#BIFlink il  udijiiNebula GraphViZE#es, XFiMNebula Graph BEIREFILEEGE, s EAmsNRsdE
TR RS ANebula Graph EEdEE,

HZHAYIIFIES WNebula Flink Connector,

19.1 &A=
Nebula Flink Connectori&H L F5
* fERFINebula Graph 8tz REEBEGE,
* 1E[A—/"Nebula Graph&HENA B 222 AT R EURE,

* Nebula Graph 5 HMEHER .2 [REREWE,

RIGHEH: May 13, 2021
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https://github.com/vesoft-inc/nebula-flink-connector

20. Nebula Bench

20. Nebula Bench

Nebula Bench/2—#FIFLDBCEIELE T Nebula Graph 3 THERENIRAY T 5,

20.1 EAT=
o LN EHE S ANebula Graph,

* ¥Nebula Graph#E £ THRENNRA,

20.2 s ifAR
1. {#flldbc_snb_datagen4:RNIREE,

2. ffiFimporter§ ABdEE|Nebula Graph,
3. ffifIK6 (Hxk6-nebulafdiff) HHATHERENNA,

PEAI(EFABIAIEZ WNebula Bench,

HJEHEHT August 16, 2021
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https://github.com/vesoft-inc/nebula-bench/blob/master/README_cn.md

21. Bt

21. MR

21.1 Nebula Graph 2.6.0 release notes

21.1.1 Feature

* FETOSSIIRE, #2525

* ¥¥Group &ZonehhE, #181

* FGeo SpatialigE, #2954, #2979, #3043
° PRGN, #2584

* FdRSs R e SONAS N HIEIEE R, #2824
o WiEEIZEMImetarifE, #2763

* FIBLOOKUPH I FHINZAR, #2906

» £ Breakpad, #2536

* Frigitmetad FAMI AT £ HlFcts, #2532
* HEDELETE TAG, #2520

* Fificoncatpkikl, #2540

* FESHOW META LEADER, #2542

21.1.2 Enhancement

* {LftindexscanfyLimit FHEM5, #2905, #2823, #2796

* (L LGOIBAIREZE RAENILimit THEL L, #2904, #2853, #2831

* (LLYIELDIBHAIFS, #2555, #2572, #2779, #2895, #2944

* Bi\JT/Eprefix bloom filter LETHAERE, #2860

o SIRSSIRISIER IR,  ATECERERINE PRI SRR (PRI M2 .6.0FF48) o #2965
o ARl #2557

* SHOW JOBSHE/R"ASPACERJOB, #2872

* ARGUEST ZAMIFTH A ESR AR, #2928

o (MEATERATRGL, #2885

* ZFiStorage8aiRZIL, #2534

21.1.3 Bug fix

* fEH raftpart: :reset INTEFIES 7T Rocks DBEHEYF, #2522

* B E THEAARVCRLHY BN [RIZETURIRIRR, #2527

* B8 TIREZMRBUBMF G, #2781

s BE TR AL ZEIE (5717 WMetalREHIRIIAM, #2813

* BE T HEZERFAEEASchema KBGA{E K FEHBIYINM, #2571

* EE TEUEBIEZEAEDN Fieo_STRING I GO WHERE THJZSARMTHEIR, #2762
* (B TFIND ALL PATH&EIHAZINHEIR, #2773

* B8 TIRARCE AR P G A SPACE RV EAURIA-, #2778

* (55 TCASE#SAREIR, #2819
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https://github.com/vesoft-inc/nebula/pull/2525
https://github.com/vesoft-inc/nebula-storage/pull/181
https://github.com/vesoft-inc/nebula/pull/2954
https://github.com/vesoft-inc/nebula/pull/2979
https://github.com/vesoft-inc/nebula/pull/3043
https://github.com/vesoft-inc/nebula/pull/2584
https://github.com/vesoft-inc/nebula/pull/2824
https://github.com/vesoft-inc/nebula/pull/2763
https://github.com/vesoft-inc/nebula/pull/2906
https://github.com/vesoft-inc/nebula/pull/2536
https://github.com/vesoft-inc/nebula/pull/2532
https://github.com/vesoft-inc/nebula/pull/2520
https://github.com/vesoft-inc/nebula/pull/2540
https://github.com/vesoft-inc/nebula/pull/2542
https://github.com/vesoft-inc/nebula/pull/2905
https://github.com/vesoft-inc/nebula/pull/2823
https://github.com/vesoft-inc/nebula/pull/2796
https://github.com/vesoft-inc/nebula/pull/2904
https://github.com/vesoft-inc/nebula/pull/2853
https://github.com/vesoft-inc/nebula/pull/2831
https://github.com/vesoft-inc/nebula/pull/2555
https://github.com/vesoft-inc/nebula/pull/2572
https://github.com/vesoft-inc/nebula/pull/2779
https://github.com/vesoft-inc/nebula/pull/2895
https://github.com/vesoft-inc/nebula/pull/2944
https://github.com/vesoft-inc/nebula/pull/2860
https://github.com/vesoft-inc/nebula/pull/2965
https://github.com/vesoft-inc/nebula/pull/2557
https://github.com/vesoft-inc/nebula/pull/2872
https://github.com/vesoft-inc/nebula/pull/2928
https://github.com/vesoft-inc/nebula/pull/2885
https://github.com/vesoft-inc/nebula/pull/2534
https://github.com/vesoft-inc/nebula/pull/2522
https://github.com/vesoft-inc/nebula/pull/2527
https://github.com/vesoft-inc/nebula/pull/2781
https://github.com/vesoft-inc/nebula/pull/2813
https://github.com/vesoft-inc/nebula/pull/2571
https://github.com/vesoft-inc/nebula/pull/2762
https://github.com/vesoft-inc/nebula/pull/2773
https://github.com/vesoft-inc/nebula/pull/2778
https://github.com/vesoft-inc/nebula/pull/2819

21.1.4 JisghRA

* BH T EAtimeBEINFEIEIA M, #2820

o BE T4V siishutdown /5, JOBIE/ RIS T, #2843

s BE TIEZABIANIEN T, Insert IBAIATRESBEIAZ B MEEA—BINE, #2862
* B4 T USEJSHEsf N EZE AR g, #3010

o BE T MBI N Ze I hrift S5 P S AT, #3012

* &5 T MetallR%S KR, graphdtEEEI VARG, #3069

* &4 T{EMAFIND PATH WITH PROPH, BHAREIZEFAMMM, #3008
* {5 TYIELD DISTINCT map 2RI HyFATRA, #3051

* BH TIREHIRNIPEE HOSTINARSS (AR LUS S, #3057

* BE THE— BT EUHERE AR, #3036

 BE TIEN 25 IR R, #3144

21.1.4 [ALRRA

IS TS

5% #H: November 18, 2021
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https://github.com/vesoft-inc/nebula/pull/2820
https://github.com/vesoft-inc/nebula/pull/2843
https://github.com/vesoft-inc/nebula/pull/2862
https://github.com/vesoft-inc/nebula/pull/3010
https://github.com/vesoft-inc/nebula/pull/3012
https://github.com/vesoft-inc/nebula/pull/3069
https://github.com/vesoft-inc/nebula/pull/3008
https://github.com/vesoft-inc/nebula/pull/3051
https://github.com/vesoft-inc/nebula/pull/3057
https://github.com/vesoft-inc/nebula/pull/3036
https://github.com/vesoft-inc/nebula/pull/3144
https://nebula-graph.com.cn/tags/release-note/

21.2 HUHM FAQ

21.2 E MR FAQ

AT #HINebula Graph 2.6.0 I RTAEBSEIEH WLEDEL, - AT DA SORS AR OmE Y B TSR DT RE I o7 (e

AERE IS RS EE A, 1% INebula GraphitIiZR ek 22 GitHub issue,

21.2.1 X FAFM
R AFMROMRSTHF—?

Nebula Graph—EfEREITA, DIRESEEIAT N TRER AL, AIRAIMA—E, 1R Kissuei@fINebula GraphHiiA,

O\ Note

AN BUA S I 15

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. SEIRCLA%E, JF HE D 2(ireviewer H iilid BIF[ &7,

21.2.2 X THEFERARM

Nebula Graph 2.6.0 5- JisifiRAS (8245 Nebula Graph 1.x 1 2.0-RC) WEIEM X, & @ E GRS, BAEHEATHHS T
Nebula Graph i SERAZE v2.0.0, &5 T BRI T EI M IA,

Neubla Graph 2.6.0 5 Nebula Graph 2.0 PR IR, ZF AR,

21.2.3 X FHIT
73t Nebula Graph 2.6.00EEIEREITZEISEHESRT ?

X ENebula Console 2.6.0EAMNZEZERN, F/ENebula GraphNRINESE, REILREEGEA SN E,

RFEHEN
EH: (Dangling edge) /2 —4SAi sl & 2 e AR R 1R,
Nebula Graph 2.6.0 WEdEtZd, RFEE" EHsh0" ; thi%h openCypher #) MERGE i8f], WTEHSARIEE SN M Zm, W
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.

WEEHIA - Nebula Graphfty systen_menory_high_watermark_ratio ZEUEE T NTEEKNAR SHIHIAL BIE, BRIAH 0.8, RENTE L AR E T ESME IR
A1), Nebula Graph2{s 152451,
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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

21.2.3 XTHAT

frRORTER

o BIRRGINTE, (HEHRERSNRELLT,
* (B GraphfiliE, EFTEGraphiRsSaIELE G system memory_high watermark_ratio 24, FNHIEE— KT 0.8 WE, k0.9,

O\ Note

1N GraphflR 5525 system_memory_high_watermark_ratio, StorageflIMetalR55 %S4,

HAIMIEEEIR(S 2 Storage Error E_RPC_FATLURE
SRR N Graph iRS5MIStoragelR551E K T 28R, S8 StoragelRS5EI, THZEIRDIT RIS R

o [ELUHLE S £ nebula-graphd. conf SCFHMEDL --storage_client_timeout ms ZEXMIE, LUGNNIStorage clientERE BN R, ZEAVANL HZRD
(ms) . 540, & --storage_client_timeout_ms=60000 , A5 nebula-graphd.conf XHFHRALEIZSEL, EFIBIEM, T&R | IEERCE SCHI-LENN--

local config=trueMEERS%.
o MEEIES | AR, TR Lnr BRI TR ESEREGR 5 H GO IHfts MATCH B4 (RiEA ML, EHEMRD .

* i Storaged 25 &4 OOM., ( dmesg |grep nebula ).
* Jy Storage IR&ARTEMLIEREH LIS SDEE NIE,
o HIER,

YAISMIREE RS2 The Leader has changed. Try again later

TR, @EFEEK 1-N X(N==partition¥i#), J5iXy meta client HHlead erZE{F a2 1-2 1M DBkaliE L IR AlA DRG] 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 & Breplica_factor BN (FlANiIZEH2) 15?2
REGIRERLE,
Storage RZ(ER Raft P (ZEERDD |, HIERERTAYE, ZRIHSIHIRIARE FRERS—F,
YHIBEE LI, 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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21.2.3 XTHAT

PEHTES WL LA,

fEFcFIMTHIITHEIE X NE S, EWERATLER ?
JRIRRTRER LU T LR
* G0 EIHEI TR,
* RETURN AR HARAEEHER /72
* filR T Storagefilk55HH max_edge_returned_per_vertex & SR s BMTR

o BRIAIAF, SEEERTRER AN,
* GO JEAUSRFHIYSE walk 282, S@HII AT LR &
* MATCH IEfJfiAopenCypher, SRHMWIE trail 20 @M RA S LESE, sSHRAIMEE,

KIS AN A SFEE A R AN IR RBIEATR AT T

0—0—0
¢ N
O—

MREATHAE IR E S B, #AREWEFRC (A->B->C->D->E->C) , ATH6HVAN, 60 IBUREINESD (A->B->C->D->E->C->D) , [KINil c>p ATDIER &
I, T MATCH TEATER A 2E, KRR DIE &,

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,

MAFHEMHTagEZ V1 R, B Edge typeEZV&iN?

152 Ilshow-stats,

WIFRENEMTagIFiE =, SESFEge typeIFIEIA?
1. B EERS,

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

2. {iiFH LOOKUP BY, MATCH B4, 4l :

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

HEZIEEIEZWINDEX, LOOKUPHIMATCH,
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https://en.wikipedia.org/wiki/Path_(graph_theory)#Walk,_trail,_path

WA FHEE Tag/Edge TypeNIER T, FKENPREAI=FNIA ?
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#EHNebula Algorithm.

&R E % Tag/Edge Type, A ECIET Union P4,

HATAMBEEIRIE R can’t solve the start vids from the sentence

215 R IE NLEVID IR R, SXETFRIEEHIIVID, s f e, Bl :

> G0 FROM ${vids} ...
> MATCH (src) WHERE id(src) == ${vids}
# FHRELEHHIVIDEI AN EIEEE

B —NEMERG DRIGE], B4
# CREATE TAG INDEX 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" ...
# B BMnanefI3R5], RSEIVID

BN, FREPIHSIAE—NFH can't solve the start vids from the sentence o

BNAMIRSEEIR(E Blirong vertex id type: 1001

Kk AIVIDZRALE TS create space BN INT64 BY, FIXED_STRING(N) , 1#I#1EZ Mlcreate space,

HAIMIREEIR{S 2 The VID must be a 64-bit integer or a string fitting space vertex id length Limit.

G A ANIVIDZ @ REICE, ¥1H1E2 Mereate space,

UATSMREEIRIS R edge conflict BY vertex conflict

Storage 5 EZ M I 2 XE T A Bl ST — R aGARTERIN,  ATRER [mZ4S

AT IR EEIRIS R RPC failure in MetaClient: Connection refused

SR EER metad IRFSIRERH, sUemetad Higraphd IRSSFTENLER LS ASE, TEZRDLTFARR A S

* fEmetadTEARSS A& E T metad RSFIRE, AIRIRGSINERH, AILIEHEImetad 55,

o TEREEIRSS %8 T telnet meta-ip:port T NZHIRAS,

* 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

RS ATRE R E M BHRRLLROK, storaged ACHELEN, 1EZIRLL T ARILT % ©
o SAXIRENR, Fahcompaction, NIEIEATHEL,

21.2.3 XTHAT

* ¥ NGraph k%5 5-StorageARFSHIYRPCIEFGEIN IS IH], £ nebula-storaged.conf FHHIECA --storage_client_timeout_ms ZEUE, ZIENY AN NZRD

(ms) , BMEAN60000Z=R,
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21.2.4 XT84

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 % ¢

P #storage B HINLERFATTERIZZEE H . BRIAZEEH T Jusr/local/nebula ) FTHIRF cluster.id SCPFMHBR, SAfSE/S storaged k%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,

RN, _EdRRRFX 7 R/NE,  HASAT T R 8 AR 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 :
* Schemad 2 & #{EiXTagelEdge type,

* TagskEdge typelIH ARG AT, MARXET, BEMAKES C) FEMHRR, HHESNART,

21.2.4 *Tintf
AR ARIAER AR ?

Nebula Graph FJHEBIATE /usr/local/nebula/logs/ T, IEFHINFOZSI HESH A nebula-graphd. INFO, nebula-storaged.INFO, nebula-metad.INFO, fREZAIEEIR
ZRIFGZH  WARNING 1 .ERROR o

Nebula Graphffifl glog 4TEIHE, glog && HERUKHIYIEE, FFRILUEH crontab KEEIMES RN HE S, H#IEIES W Glog should delete
old log files automatically,

HNfAIZEENebula GraphhiZs
f§55584TH: nebula-console FREHATHTAY SHOW HOSTS META, TEMLSHOW HOSTS

IREGS ASBATIN: TEZE2EREAERY bin HSRM, AT ./<binary_name> --version 4y, AJIUEEZIversionfIGitHub _Efycommit ID, il :
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https://github.com/google/glog
https://github.com/google/glog/issues/423
https://github.com/google/glog/issues/423

21.2.5 KRTIEE

$ ./nebula-graphd --version
nebula-graphd version 2.5.0, Git: ¢397299c, Build Time: Aug 19 2021 11:20:18

* Docker Composeiii:&

#EDocker ComposeiiBHINebula GraphhfiiAs, /7 HIYmPRLEESEM, RS ABBRNGS, REIGSUIT ¢

docker exec -it nebula-docker-compose_graphd_1 bash

cd bin/
./nebula-graphd --version

* RPM/DEB 7%
AT rpm -qa |grep nebula BRI EEBRRA,

LI EE e
Nebula Graph 2.6.0 RiZfseam UK BFY WA, SEUTHE !

* metad M9 ARILGHA | metad P A, thASREIBEIEWLE, thRZHIIETY metad HHE.

Q\ Note
PRI LA A A T2 E B metallRss, (HZ2FHEBITEWGraphik$5HIStoragelk &5 HIRCE Sy Metalk .,

* graphd M4i% © FfiZgraphd [ ip M client FIRESHREER, 2% graphd 2,

* graphd W& © {E#Hlas BiHER graphd —3EHISCAFRIBCIESCHR, (ERCESCAF-PMESERINE/EETHY metad Hitk, J530 graphd #E,

* storaged MVAHE @ (HIABEDARTL) , SEHAEMT. 5EJE %M storaged #E,

* storaged M4 . (BIAEELAKRTL) TEHHLAR LHES storaged —EHSCAAIRCEDCME, TERCESCAMEREEIETES(THY metad i
ik, B3 storaged i,

NN

storaged¥ 4iAF.2 G, EFEHEiB{TBalance Data fil Balance Leader 45,

{E¥Host&FFfE, IHEYHost—ERT OFFLINE B4 70 ?

OFFLINE JRZSHY Host £ — KI5 H R,

21.2.5 * FiE#
B RS TR AL S ]
AR ISR B TR SR, WER IS A T3

i 55 387 St I
Meta 9559, 9560, 19559, 19560
Graph 9669, 19669, 19670

Storage 9777 ~ 9780, 19779, 19780

ANSRAESCL B S A AR TSR, TS HCHSEBRE R 98 I FCER JE I E T,

[ T RS BERA RGN, BESER LAY,
MO R B BTN

FHPRTLUE AN T telnet i & DIRA ¢
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https://github.com/vesoft-inc/nebula/blob/master/scripts/meta-transfer-tools.sh

21.2.5 XTiEH

telnet <ip> <port>

Q Note

ASREE M Htelnetin sy, LM E TN A RE LEH ES T telnet,

<

// MRHOBFMK

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

// SNREHOKRFL

$ telnet 192.168.1.10 9777

Trying 192.168.1.10...

telnet: connect to address 192.168.1.10: Connection refused

G HEH: November 10, 2021
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21.3 AT HME

21 34T EMHN

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

WRIRAS S @ RN X.Y.2, IR RRRAX, FHRAY , MRAZ o X T& PRI FRER D

o PIREM XY 2L TR XLV .22 : R PR SE BRI, S8 A Thugfix, HBUSRIRARNEA, & 5G] 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 =V EAEIRLI 6N A, HAEP 53R ER64A

o SEYIRAS T N X.0.0, RSN X.5.0,

o X E A RCFRIUH TR IE IE A (Release Candidate ), HAEF AN FIRCHF EAMA LA, HEF i, HEREEEILR
IE,

o XA A nightly . SNAPSHOT BUE H AN B TFR A, TER & (RIERI4E &1,

1XRARMAES T EEL AL FifENebula Graph 2. xiRAH i

21.3.1 Nebula Graph Studio

Nebula Graph Studio (fii#F Studio) 2 —KrILLEIWeb ViinFIEEHEEM(L TE, #icNebula Graph DBMSHH, 24t4E. BdEFA. %
GnGQLEN, BIERE RS, HIHES N4 ENebula Graph Studio,

Q Note

Studio A %A 1522137 T Nebula Graph W%, Haan# 75 NS AN, 25 Heaoxd B2 6 R AT 2%,

Nebula GraphliiA StudioffiA (commit id)

2.6.0 3.1.0 (3754219)
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21.3.2 Nebula Explorer

21.3.2 Nebula Explorer

Nebula Explorer (faif#fExplorer) & —#kn]LuEI Web i[RI EHEZ ML T E, #ENebula Graph 4R, FIT 5 B8R TR LR B, Bl
FERAEBIRR LS, HP M DPsEECHE TR, HEIES T4 /ENebula Explorer,

Nebula GraphfijiA ExplorerffiA& (commitid)

2.6.0 2.0.0 (3acdd02)

21.3.3 Nebula Exchange

Nebula Exchange (fiiffExchange) /2—#kApache Spark™ N, FTFES MM LR FIEIEILETH 2 INebula Graph 1, AEXHZ
ARG A AR A RIETR, PREIES T 4 /&Nebula Exchange,

Nebula GraphfiliA ExchangelfiA (commit id) Exchangef®fiifliA (commit id)

2.6.0 2.6.0 (cb83202) 2.6.0 (9¢54c97)

21.3.4 Nebula Operator

Nebula Operator (f&iiffOperator) 2 T7EKubernetes%4t I HaLEBEFLIZ4ENebula Graph SV LE, It TKubernetest EHH,
Nebula Grap h fFHSZ4EFUR AN 2 A £ Kubernetesi4iH, ilNebula GraphS N EIFENREAREBIEE, HEEES5 (14 /ENebula
Operator,

Nebula GraphfiiA OperatorfiiA (commit id)

2.6.0 0.9.0 (ba88e28)

21.3.5 Nebula Importer

Nebula Importer (fEfflmporter) Z—#Nebula GraphICSVX S A TE, Importer ] ISHAMIICSVSH:, KRGS A%IEENebula
GraphEEdEEF, FEIES W4 /ENebula Importer,

Nebula GraphfiliA ImporterfiiA (commit id)

2.6.0 2.6.0 (43234f3)

21.3.6 Nebula Spark Connector

Nebula Spark Connector/@—"Sparki®#dy, et SparkirttZ{15 Nebula Graph#dEHVEE/], Nebula Spark ConnectorfiReader
HIWriterWEB 4L, FIHIES T4 ENebula Spark Connector,

Nebula Graphjiii4 Spark ConnectorffiA (commit id)

2.6.0 2.6.0 (cfe8ffc)

21.3.7 Nebula Flink Connector

Nebula Flink Connectorg —##;BFlink i He#ijiliiNebula Graph Ui, S MNebula Graph RIEUEEFHIEEEGE, s NHMNREDE
TR RS ANebula Graph E#EWERE, #EES 14 /2&Nebula Flink Connector,

Nebula GraphfiliA Flink Connectorfii (commit id)

2.6.0 2.6.0 (32b5225)
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https://github.com/vesoft-inc/nebula-importer/tree/v2.6.0

21.3.8 Nebula Algorithm

21.3.8 Nebula Algorithm

Nebula Algorithm (fEiffAlgorithm) 23T GraphXiySpark W FAfER, i@Ed 25 Spark{Ea5 I\ M52 EnIRIE T B Nebula Graph#dE
PEFRIEERAA TR, ] LS AR Flib 2 T LR N DataFrame i 7RISR, #IHIES W4 Z2Nebula Algorithm,

Nebula GraphffiA AlgorithmffiA (commit id)

2.6.0 2.5.1 (2c61ca5)

21.3.9 Nebula Console

Nebula Console/Z2Nebula GraphJFA:CLIZ i, Al ES Wi Nebula Graph,

Nebula Graphlfiii4 Consoleffiix (commitid)

2.6.0 2.6.0 (0834198)

21.3.10 Nebula Docker Compose

Docker Composer/LIP#RE Nebula Graph#t. 4NfaffiAEZ I Docker Composefi&ENebula Graph,

Nebula Graphfiii4 Docker ComposeffiA (commit id)

2.6.0 2.6.0 (a6€9d78)

21.3.11 Nebula Bench

Nebula Bench AIFMliXNebula Graph YLk IERERHRE, [#FLDBC v0.3.3bRERTESE,

Nebula Graphfiii4 Nebula BenchffiA (commit id)

2.6.0 1.0.0 (661f871)

21.3.12 API. SDK

B P G NAZRRASAH R] Xy B TR AR

Nebula GraphfiliA S (commitid)
2.6.0 C++ (00e2625)
2.6.0 Go (02eb246)
2.6.0 Python (f9e8b11)
2.6.0 Java (8el71e4)
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https://spark.apache.org/graphx/
https://github.com/vesoft-inc/nebula-bench
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/v2.6.0

21.3.13 RKEA

21.3.13 k%%

* API
* Rust Client
* Node.js Client
* HTTP Client
* [Object Graph Mapping Library (OGM, or ORM)] Java, Python (TODO: in design)

-

* Promethus connector

¢ [Graph Computing] (TODO: in coding)
o M

¢ Chaos Test

* Backup & Restore

FJ5%#H: November 19, 2021
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214 AT E%EER
HZH5 AT LIE ANebula Graph 2.6.0 :
o A @ w7 £ S A ARG ADRUHERIFINGQL M, EE R LINABIEIES ;
* ffiff] studio ‘T A: AILUHIRIEER S AANZA csv X, BAANSCHARIER 100 MB, #S2NERRT]
* i importer S A: SAMHZA csv 3, RINERH], BXRE
* ff#iffl Exchange T A: M Neo4j, Hive, MySQLEZFFEAHRSF A, TFEH Spark £5f ;
* fifif] Spark-connector/Flink-connector $A : GHN4(Spark/Flink), 5D ;
* il C++/GO/Java/Python SDK : fEREFHITXIA, TEE—EHRENTALRES,

21.4 FATEILRE

MR T LT FHENE ©
complexity Java spark-connector
Python flink-connector
higher C++
Go
Exchange
Importer
Studio
low Console
fast faster speed

5% #H: September 6, 2021
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21.5 ANA SR ACAS AN XA
21.5.1 FFURZ Al

githubZ41X$R3ZIalRA

M E SR ey, (HR2EBGEEgithubaith X B — R, FIRERIERINIE,

FERHEIFTIMY (CLA)
2 2CLA?
LB WIBEES | vesoft inc. Contributor License Agreement
¥#Sign in with GitHub to agree%EHi,

WIRA TR, 3 & 5EMRAEZE infoevesoft. com o

21.5.2 B BB
Nebula Graph 4 MarkdowniBSgnE, Hdi ARSI BRIFREN AT BN,

STENGE TSRS,

21.5.3 L BIEQEFTE M

TEEMT AR, RS RSO BB SR,

Step 1 : #@dGitHub fork B
Nebula GraphTiHGHRZ (2%, Linebula-graph A=Al :

1. Jilhttps:/github.com/vesoft-inc/nebula,
2. fEA L s Fork , ARG S, BlAfforkfinebula-graph 2/,

Step 2 : 9 RMERAt
1. BRI TAEH R,

# EXTIERR.
working_dir=$HOME/Workspace

2. FF user I ENGItHUbKIHF 44,
user={6i tHubFBF%)

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)

- 648/656 -

21.5 AT SRR ST SRS

2021 Vesoft Inc.


https://github.com/vesoft-inc/nebula
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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) 7 Y pre-commit hook,
1EFNebula Graphfypre-commit hooki%EH#%| .git Hk,
hookfffiEcommit, G, M, SRR,

cd Sworking_dir/nebula-graph/.git/hooks
Ln -s Sworking_dir/nebula-graph/.linters/cpp/hooks/pre-commit.sh .

pre-commit hookAMERTEELEIEHE AT, FF B FHIT,
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

upstream/master~—2, A LU# FHhard resetssiill & ##47—2 Hla :

git fetch upstream

git checkout master

git reset --hard upstream/master
git push --force origin master

Step4 : Fk

o SN
Nebula Graph=Rf cpplint RIFALRIIEHF S Google RIS NIRRT, E A RTEIRS RIS BIHIT,

* HTTINAEER
TEHTIREEBugE £ AT,

* FAHEIN TS STl
TEEIES WA ARG Z 2 Nebula Graph,

O\ Note
TR TLI%E -DENABLE_TESTING = ON = A H 2Tt
* SBITHTA BT
1F nebula HR H SR TAN P a4y -

cd nebula/build
ctest -jS$(nproc)

- 649/656 -
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HT—PMPREF T EZ Mcommits, RS Aupstream/master’y X, HATERIFHXLEcommitsHfE (squash) K—commitifTE I, KILAR
WO —NMEST Y ST HEW, REEE AN BT L. &G, XN UEET . WRARNEAIN 732, WZEE N commitshE
X Forigin/master, /AN, FIHES I, #ZARAEEMYS Y (B Eorigin/master&H 7 HM 5% %) , SHorigin/mastersi]
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21.5.4 TS

Step 5 : IRFDZRES

# HbFmyfeatureszBd.
git fetch upstream
git rebase upstream/master

TEHMTTHRE FFPRAH BRI D25, MR EE 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 70 SZpush EIGitHu b HYIZAE (o,

git push origin myfeature

Step 8 : gpull request

1. JilAlfork HIY 2% https: //github.com/Suser/nebula-graph (FHtLALIYFH 44 Suser )o

2. P myfeature 43355 R4 Compare & pull request o

Step 9 : KIZHE

pull requestffit), EDFHEMAGE, FEA TR THIERI G EE, DU CRAS S 2 18R TRk AT A s bR,

21.5.4 Znmnis BB A

MR A EI %2 W How to add test cases,

21.5.5 fBIEWH

Step 1 : BEIABIE A0
B E. Slack¥ 5 K4 Nebula Graph B3 A G, WHIMEETIE—%, BHEFEHAEENebula ContribH4UT,
HR LIS © info@vesoft.com
#(Z : NebulaGraphbot

Slack : Join Slack

Step 2 . FKEAEIEBAGER

HiNebula GraphE /5 A% HiNebula Contrib 937 H#ZUE 1D,

Step 3 : {EIEIE

HHAZCRFI H R AR I H 2 N, I I B Rz H ## % Nebula ContribHZUF, G, ZIFLMaintainf4 G488 3 SHEXITHRY
R,

GitHub_F##&GEN#R(E, EZ W Transferring a repository owned by your user account,
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21.5.5 {AWEIH

HRJFHH: October 15, 2021
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21.6 B4

21.6 B4ES

LUT 4 Nebula Graph Z5#HEZRRE4ESE, P AT siddi HERKE,

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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DT 4 nGQL B4ESE, AP i FFEE KK,
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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

651/656 -

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.

21.6 A4S

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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