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1. &N

1.1 +2&Nebula Graph

Nebula Graph/g —#IFENY. AR, S RNEERBARZE, RESRBE LN RHNBUT LGSO MRS, JFH

RUEEDREN,

1.1.1 2 2ERIERE

R 2 T TR K BT 28 H M R ER (5 BB, & nl DU B R R S8 E i s (vertex) 4
(edge) , EAILUREME (property) BINEN AL E,

name: Joe
company: Awesome Corps

Read Use

rating: 4.5

env: production

Introduce

Graph
database

Documentation

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

EIRUESE S A IERZ MR MRS, 5 LR SUSI R A NERCR, GO R EBUR AR St
R Z I KR, FRFRREIRAERIRASI, MRS AR H ARSI B R, SRR E PR

21,

Nebula GraphffEh— S AR R, TeVRRFFE 8 R, DR M T OSSR N ED .
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1.1.2 Nebula GraphfJ{t#

1.1.2 Nebula GraphHIfiL

iR
Nebula GraphZf£Apache 2.0fICommons Clause 1.053K FHAM, #CREZIA, WBIRZFEFENR, BEERYEK,
RETR, BETEM, #5455 Nebula GraphViZHFIH LAk, MM Nebula Graph GitHub3: 71 [https://
github.com/vesoft-inc/nebula-graph]&5 R H,

=iEEE
T EEBIEFENRHE A C++4M 5N Nebula Graph, 7] LHRZMRER, MZEIEEFEH, Nebula GraphfrEBEIEARS M
BRI T SRR ERE, BUEMUELECK, Nebula Graphft#Hsb#ik, #1152 WNebula Graph benchmarking [https://
discuss.nebula-graph.io/t/nebula-graph-1-0-benchmark-report/581],

BB

Nebula Graph:®Mshared-nothingZ&#, ZHRHEMT IEEIRERS B T 4674

SHA
Nebula Graph#Zfi{Java, Python. C++fIGoEMITHIEIBES R I, B2 EFMINET LAY, H#IH1ES INebula
Graph clients [#2.quick-start/6.useful-links/: ],

SR SEIhIR R

Nebula Graph3Z##/=#& 1 @i REZEHIFILDAP (Lightweight Directory Access Protocol) ZAEIAIEIRSS, BEWSHERYL
EEBIE e, THBIESNIRENIZI [#7.data-security/1.authentication/1.authentication/:],

ETSHIE

Nebula GraphJFi 7 BokBZ AT B, #l4Nebula Graph Studio [https://github.com/vesoft-inc/nebula-web-
docker]. nebula-console [https://github.com/vesoft-inc/nebula-console], Nebula Graph Exchange [https://

github.com/vesoft-inc/nebula-java/tree/master/tools/exchange] %,

44, Nebula Graphif B &5 Spark, Flink, HBase%¥% /=BG EES), EXNTEHPKRGHLBIIRAR, KRR T HEN
TF,

F#ZAopenCypherEif)iE s

Nebula Graph&ifiEE, WA ANGQL, Z—MAAMER., #HAopenCypherfIXAEWIES, % THMAIEH, FE4IEE
E2 WnGQLIER [https://github.com/vesoft-inc/nebula-docs/tree/master/docs-2.0/3.ngql-guide],

RIEHUEEE

B LU IfENebula GraphHEN7 BRSO EERRGI L8 % R R 2 IEHILEH, 1 ETLLE Bghn. EHAmERE
M, VEEIBS MEIREAY [#1.introduction/2.data-model/: 1,
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1.1.3 &5

=23

BB, vivo, ERIMISREFIEREELERIE# H Nebula Graph, #{#i5% WNebula GraphEW [https://nebula-
graph.com.cn/l.

113 &A%
Nebula Grapht] F T&MET RIS R, AT LAFREHRE BRI CCRI AR R A, DURGEE 0 8§ 080l BIUEMH
Nebula Graph,

BRVEIE
BRI AU 7S KRB MG, FRER I B ER B RVEIT N, JF TR D IRVEI T ORI & Y NAE KRB, JXRhiz = A]
LhE I E, RGP Nebula Graph, FJLURZA ST H VESR K & 28 VEYRAT 1,

SCRHETF

Nebula Graphfefig N AR R A RSEINE R, H EARGHERERASCER, I, 7 AR S

*LREE

B RTE S ] UL RNR RS, {FiE{ENebula Graph, B RTE S LR AT DU B E R B R G h T 1E ST SR TR
PrF e S, REMWHITREE H IR R FTREE R, REATR A

3L

N5k R (5 R RN EREAE, Nebula Graph Al UBHMEEREL A AFBUTIC IR KR IV SR ER, HAEBREIF LI
OUT, JREEPOR AL AHERA AN TR S AL E ),
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1.2 BUERE

1.2 Bl

AR3Sr#iNebula GraphHRHEIEARL, BEEAUE —RhZH VR TF IS TN AT AH B R BRI AR,

1.2.1 BEEM
Nebula Graph%GEH (i F 5 FAERES SRR -

* i (vertex)
FARRTFSRMAS R, Rl -
o pUBFSARIRAF (vid) FRIRAY, v fE[R—EZ= R AFE—,

* RMIHED—MRE (Tag) .

s }#%& (tag)
FREERT DU T R TIX 7). EAMEFFRERY s A R JE M E S

* 4 (edge)
RFRIER R, FORMIAN RZ AR X REATH, R -
o —5RNE HAUE— LR,
o i, 2R (edge type) . rank, ZmATLAME—RIR—5RL,

AR, - FANER, ARTLIREREDT &

#332, SHEEfrankdE?, EARAPHERT. Bilrank?0,
* 028 (edge type)

ST REATIX . B MRS AR R R P E o

sl

* @1 (properties)
B RELUREN (key-value) JERTEEABEAMIA X,

1.22 EEEMEE
Nebula GraphfEdEFEEAFEIEE T, AR IEEZE RN R,
G=<V,E, Py, Pg>

* VERIES,

* ERARBANES,

* Py 2RIEE,

* Pg 2i8JE M,

ST YR E R 2 A T T A A
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1.2.2 HrE kA

) team
id:204 id: 215
serve Name: "Spurs Name: "Hornets" serve
start_year: 1997 start_year: 1997
end_year: 2016 end_year: 2016
like
likeness:95
like )
player likeness:95 player
id:100 id:101
Name: "Tim Duncan" Name: "Tony Parker"
Age: 42 Age: 36
ik like like
ike ; .
enoae 7 likeness:75 '\\i‘kenesszgo
like
lkeness €5 - likeness:70 N
layer player player
Fot05 id:103 id:102
Name: "Danny Green" Name: "Rudy Gay" Name: "LaMarcus
Age: 31 Age: 32 Aldridge’
' Age: 33
serve serve serve serve
start_year: 2018 tart_year: 2006 start_year: 2013 start_year: 2006
end_year: 2019 end_year: 2013 end_year: 2017 end_year: 2015
team
id: 218
Name: "Raptors"

E R T —40 % TNBABR AFIERAIEGE. AR A (player. name) FIFAIERRYA (serve. like) .

TENE R BRI EANE R

=il B JEEA (BdEEE) BiRA
tag player name (string) FIRNBAER A,
age (int)
tag team name (string) FIRNBAERRA,
edge type serve start year (int) FRNBAER 19174,
end year (int) AT REER ARIBRBAERRAER, 7 1) 2 MER A ZIBRFA
edge type like likeness (int) FEORNBARRRIIT A,

AT AR AR GUBCRIEESR, TR M —DEROIEIS — BRI,
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1.3 Nebula GraphZ2#

1.3 Nebula GraphZ2#y

1.3.1 g2 s
Nebula GraphfH =fflR55#IAL © Graphikss. MetaflkZ5H1Storageiss,
FEIRSS A AT TN B SRR SRR, 85nT DU AR e — i SR — e M EL BB Nebula GraphfE#t,

TEER 7 Nebula GraphfE#EYZ HZH,

i
=]
1)
;I
=
( 1]
1
(1]
v
v
EI
>
=]
]
EI
Q
<
)

graphd0 graphdl graphd2 BB

- Graph Service-------- I— ------------------

o
o
3
>
wn
1
1
1
1
1
1
1
1
1
1
1
!
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
el
Q
E:

1
1
1

! ' Monitor
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 ' Partition_3 l I Partition_5 [
Follower Follower Leader : :
[
Partition_5 Partition_5 1
nebula- Follower Follower : :
gl Storaged0 Storaged1 Storaged2 Storaged3 [
L |
. L

- StorageService - = - - - - - - - - - - - - - - - - - - o - ————————————— =-—-- !

MetafRs3

f£Nebula GraphZ@tyH, Metaflk%5 /& Hnebula-metad# 2R 4L, AREIREE, HlalSchemalffE, EEFEEMIH Y
PR HSE,

MetafRESHIEA G, ES IMetallR%S [#1.introduction/3.nebula-graph-architecture/2.meta-service/:1,
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1.3.1 et iE

GraphfRS3#1StoragefRs3

Nebula Graph %A i+ 870657 B2, GraphiRSs s EIER, StoragefRSs M &R, CITHE AR
fft, Graphfili%5/@Hinebula-graphdi#tfE42fit, StorageflR%5/2Hinebula-storaged#tffefit, A FF#E I EIMGHIEH AN
T
c YR
AT REERIFIIE T GraphiR& HiStoragel[RGSRIR M, T5 T BN A
=i
WIRIR Bt GraphARFSHIARSS 286 — 0 o0 BN, L RARSS 88 T AR S & it AR SS, 1T B Storage RSB EHE
TRER, IRSIKE EEER R, HRREMEIH P LR,
* WA
T ETAE T B RE SR = TR A R, 1 B RTARAE L 55 TR sk RIS HEH A, AR A Nebula Graph Cloud [https://
cloud.nebula-graph.com.cn/], AJLUE—FHARA,
* FFIRTE Z AT REME
BT EAIRE, GraphARSs v UEZRTEES 1% L8 HEE1T, StoragefR&5 T DUNZ RS SRR AR SS

GraphfR&fliStorageR &L, 1E2 UWGraphfiRgs [#1.introduction/3.nebula-graph-architecture/3.graph-
service/:]flStoragefilk%5 [#1.introduction/3.nebula-graph-architecture/4.storage-service/:],
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1.3.2 Metallk%

1.3.2 MetafRSS

RS r#iMetaflR 55 ISR RE,

MetafRS3%244

Graph

Leader
nebula_metadO

Service

Follower Follower

Storage nebula_metad1 nebula_metad?

Service

Meta
Client

MetaflR%5 2 Hinebula-metad 2 (It1Y, &0 LURHEY Rl Enebula-metadift FE4E ¢

o MR, AT DIEE YA LECE 11 803 1 nebula-metad 2,
o AN A, EBINEEE LS EENELE 3 M nebula-metad iR DURIE S AT .

Frnebula-metadi# K AL T FRaftbhiVERE, Hb— /it Zleader, HAFFEER Zfollower,

leaderi2 HZHIRIE2HISK, HEleaderfEMS X & il HAbLH AR ALARSS, HiAthfollowerfE kb, M1 leader HINHEE,
21ERTE followerdig 26 H#rleader,

B © leaderflifollowerYEdE T Raft i (R —3, HitleadertffEMEXHHleader N SEEUREA—

MetafRS3ThEE
EIERAPKS

MetafliZ5s 17 7P S RIBERER, S&FmEd ks kiZiERAMetalli5s5, MetallRF5REMSELR, DLZKS
TE TS AR R AT SRAX R
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1.3.2 Metallk%

#%Nebula GraphfVifRIFEHIGRE, B2 WS M¥6IUE [#7.data-security/1.authentication/1.authentication/:],
EERH

MetallR55 A STEAERIE By P IALES R, JF BARIES Ay SR 8o,
EIEEZEE

Nebula Graph=#ZMEZERE], AFEZENNBHERZ EREN, MetalR55F#ATH EZERTEE GEeBEdR) , 7
BRERBURIIAL S, BN e BR 22 A,

EIESCHEMA(SR
Nebula Graph/Z I EHIEE, ©Schematlifitnds, AR, FREEMERLLI R,
Metallk%sH##6E 7 Schemals &, [FINEZiSchemalimil, EURIMER, HidEMIRA,
H%Nebula Graph#JSchemafls &, HZWEIEREA [#1.introduction/2.data-model/:],
BEETFTTLASIEREIR
MetaflRFGSHEAETTTL (time to live) 1 E 2% [EIBCRIZE R B,
EIR(FAL

Metallz 55 IR E BB A ST E LA B, HERA. & IAIHER,
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1.3.3 Graphllk%5

1.3.3 GraphfRsS

B EZSCHEE T — 1 "Nebula Graph# RS TN )INESS, REHE T EGraphfiRgs, &% UINebula Graph
2.0 Query Engine [https://nebula-graph.io/posts/nebula-query-engine-introduction/],
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1.3.4 Storagefl#55

1.3.4 StoragefRs3

B - 2O E R TR, R E AR EY A & A, AR AT EIRA, IERENERTRAT [https://
discuss.nebula-graph.io/l, ANSUEER, IRATLOXMEEHER TIER [https://github.com/vesoft-inc/nebula-docs/
tree/master/docs-2.0],

SE R

* Nebula Graph's Storage Engine [https://nebula-graph.io/posts/nebula-graph-storage-engine-overview/]

* Architecture overview [#1.introduction/3.nebula-graph-architecture/1.architecture-overview/:]

* Meta Service [#1.introduction/3.nebula-graph-architecture/2.meta-service/:]
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2. IR A

2.1 B Win)#FAQ

2.1.1 % FopenCypherg& &%

nGQL3%ZAopenCypher 915 ?
nGQLB77 3 A openCypher 9,

fENebula Graph Issues [https://github.com/vesoft-inc/nebula-graph/issues] FE£5|H EMIAR BT, ARELE
SRR TR, BT A A @M incompatible PR%E, #&A] DU X HEF compatibi Lity $HZRIFAME A,

TH/EnGQLAlopenCypher 9 £ E A7 (HFRITRRETAIRE)

el openCypher 9 nGQL

Schema §5Schema iSchema

HEEBHEAT 5 =

e e 8 FEH pou(x, y) B A

JArank A i erank B

) - R3ZFropenCypher 9FIFTHDMLIAA] ( CREATE . MERGE %) FIHE4) MATCH B ],

Bl © i EopenCypher 9 [http://www.opencypher.org/]flCypher [https://neo4j.com/developer/cypher/I{EiE
FERIVFAT HA—2 AR EH, BilANCypherZsKiiA Cypherif a4 B e — DS HAT, MopenCypheri& A iXFEE
Ko BA, nGQLEARLFFHES,

HERIUHEESnGQLEYRE ?

&P LIfENebula Graph GitHubffeatures [https://github.com/vesoft-inc/nebula-graph/tree/master/tests/tck/
features]HFAEF BN 25005nGQLRHA,

features H RN E1RZ featurestis\nyscf:, BN XHFERIER THAnGQLAY ARG, Hlan :

Feature: Match seek by tag

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

Scenario: seek by empty tag index

When executing query:
MATCH (v:bachelor)
RETURN id(v) AS vid

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

And no side effects

- 15/321 - 2021 Vesoft Inc.
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When executing query:
MATCH (v:bachelor)
RETURN id(v) AS vid, v.age AS age
Then the result should be, in any order:
| vid | age |
| 'Tim Duncan' | 42 |
And no side effects

ARBIFRY K B BRAAT T

2.1.2 KT HEs

K i

Feature R A SRS A

Background iR LTSRS R,

Given BT RENE AR RS T

Scenario R B, AIRIAFZATH eskip bRIR, FX MR TROIEA AT BEEIEES TIE, WEAEIEA B i o pliE
i,

ihen R EHATIINGQLRBIEA),

Then FHIAAT when PIBAIIY TR EIZE R, ARIEHLREIZE RS ARFE, 1EH2Zissue [https://github.com/vesoft-inc/nebula-

graph/issues]i#%INebula GraphHIfA,

And FHERPUAT when MBIV EIVEH
@skip BEESXAN R, 33 5 R 5 4T

Ho e hneE 2 39 7 580R 6 [https://docs.nebula-graph.io/1.1/manual-EN/4.contributions/how-to-contribute/], JX

“Nebula Graphwi#k#,

2.1.2 X FHEIERER
Nebula Graph3z} W3C BIRDF (SPARQL &% GraphQL) 13 ?
A3 Ho
Nebula GraphVEIEHEAZEMEE, B—PiESchemaist, TXFFRDFFRifE,

Nebula Graph#&E IG5 A3 SPARQLHIGraphQL,

2.1.3 FTFHIT
REEE R tine spentbIZ B4 ?
FFATAY SHOW SPACES IR [BIFYTH BAE R R f

nebula> SHOW SPACES;

-16/321 -
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2.1.3 KT

Got 1 rows (time spent 1235/1934 us)

o B 1235 FRBIREA G PUTIZG BAERIYIN T, BN S [ MNE PRI — D, ARG MR S5 d AR B
PEFF T — RN BT BRI TR,

o BT 1934 FRMNR R A E B FTERR IR, BINE P ARG R, BIREER, RS B EREERATER I
5118
BILATECREATE SPACERTi& Breplica_factor A{BEY (HlaNigEH2) 15 ?
RELGXFRILE,
StoragefR55 i fRafthi (ZEEEW) |, NRIERTHME, ZRHESFERIABERGEEE—F,

W1 replica_factor=2 , HHHP—PDEIARKIER, SARISERAELIETIE ; AR replica_factor=4, HEEE —PRIARTTLIHITHK
P&, 33XH replica_factor=3 J2—Hf, LALIEHE, FrlA replica_factor BB A ELEN AT,

SR = IR XA replica_factor=3 , JIAIFEHILE replica_factor=1, FEAHFHEE

BRI IBFREE [ERROR (-7)1: SyntaxError: syntax error near ?

KECDIEWT, EHEA)FEEA VIELD B RETURN , BB BN SR EBAEETE,

AR ESHTagE S P R, STLRBFZVRN?

1H& Mshow-stats [#3.ngql-guide/7.general-query-statements/6.show/14.show-stats/:1,
RIS MTaglIFRE =, HESHDAERNFRFIL?

1. N EERG]

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

1. {iFH LoOKUP X, MATCH i&H], Bl4N :

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

FLIFE1ES LINDEX [#3.ngql-guide/14.native-index-statements/1.create-native-index/:]. LOOKUP [#3.ngql-
guide/7.general-query-statements/5.lookup/:JfIMATCH [#3.ngql-guide/7.general-query-statements/
2.match/:1,

Error can’t solve the start vids from the sentence

A5 | B TR EAE MIRLEVID A @ . XM (Bh@P) MIVID, st i, Bilan

> GO FROM ${vids} ...
> MATCH (src) WHERE id(src) == ${vids}
# FFERELEGHIVIDE S a0 EHETERE
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2.1.4 X%

sl — BT3RS DRG], fian

# 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 RSB MEnanedIZRE], RIGHIVID

BN, FERPIHXAHE— DN RHE can’t solve the start vids from the sentence .

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

7|

GEH AN vid 2752 create space REMNEAIEH fix string(N) . AR ZBFRFEIA BEKEZGEST N ERIAH 8). I
create space [#3.ngql-guide/9.space-statements/1.create-space/:].
2.1.4 x Fict
BEXHIKINEEKRABE ?

Nebula Graphffif glog [https://github.com/google/glog] THIH&. glog %A HEEWAYLIRE, ERTLMEM crontab
WEEHES IR EE T, F1E1ES HGlog should delete old log files automaticly [https://github.com/google/
glog/issues/423],

2.1.5 X FAFA

At FRTHMRETHER—EK?

Nebula Graph 2.0—EfEHREITR, WHRESERIEITNAIRER AR, ARERBIA—E, 1E#Eissue [https:/
github.com/vesoft-inc/nebula-graph/issuesilifINebula GraphFIA,

2.1.6 X T&EE

B ASER TR B AL i O

WIREAIESET L E S [#5.configurations-and-logs/1.configurations/1.configurations/: PRI 1, TELER Kk
PRI AN T s

527 Ui

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

AR SCL BLE S APPSR L1, 3 R SE PR A 95 R ERT K CEAT T
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TN ORE EF K

SERTLUE AN T telnet i SR LKA

telnet <ip> <port>

B AR Htelnetan s, ok E BT RG LI EE) Itelnet,

N/

// MRIHEOBFHK

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

// SNRIHOARFFIR
$ telnet 192.168.1.10 9777
Trying 192.168.1.10...

telnet: connect to address 192.168.1.10: Connection refused

{AZE&ENebula Graphhfi 2~

1. ffH <binary_path> --version mr45 & & MM ARSS —HEHISCAFIGit Commit ID,

2.1.6 X TiEE

B, BEEEGraphRFEHIRA, A GraphiRs xR HY 3 SC 4 nebula-graphd FITTE E3%, 3B1T . /nebula-graphd --version

o

./nebula-graphd --version

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

2. fEGitHub Commits [https://github.com/vesoft-inc/nebula-graph/commits/master] 3% Commit ID, FKHX

CommithJ$E 3],

3. X CommitfE &I HAIGitHub Releases [https://github.com/vesoft-inc/nebula-graph/releases] TR A & fills

i), ENAJHEENebula GraphHIfiAs,
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2.2 PRE AT

2.2 FIR AT

PR AT PR A0 ] St Nebula Graph, @i, &E#Nebula Graph, LUIAATIEHCERIE,

1. Docker Compose#f#&Nebula Graph [#2.quick-start/2.deploy-nebula-graph-with-docker-compose/:]
2. #E#Nebula Graph [#2.quick-start/3.connect-to-nebula-graph/:]
3. FREEEETET: [#2.quick-start/4.nebula-graph-crud/:]

DU /& A S B BRSO, (2GS BB AT IS, A Re R FRmE ekt —2 T A1 H Nebula Graph,
* % DLAEFAQ [#2.quick-start/0.FAQ/:]
* ¥ Nebula Graphf£#f [#4.deployment-and-installation/deploy-nebula-graph-cluster/:]

o —LbEr HEERE [#2.quick-start/6.useful-links/:]

* Compaction [#8.service-tuning/compaction/:]
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2.3 Docker Composeifi#Nebula Graph

2.3 Docker Compose&ZBZNebula Graph

BHEZMT A LLERE Nebula Graph, {HZ{#HDocker Composeif i & AT 772

2.3.1 [#3Etem
A A A R BB A ST, AT LA 3% B o ) Sk s 2 8 0o R 1 A,

* B Nebula GraphZ iiifs BT 4#Es TIE? [#2.quick-start/2.deploy-nebula-graph-with-docker-
compose/: 2]

* fl{afi@id Docker Composet#E#E Nebula Graph ? [#2.quick-start/2.deploy-nebula-graph-with-docker-
compose/:nebula_graph]

ATk & Nebula GraphRFSHIRAER 1 ? [#2.quick-start/2.deploy-nebula-graph-with-docker-
compose/:nebula graph 1]

ATk EENebula GraphfRFGSHIEIEMHE ? [#2.quick-start/2.deploy-nebula-graph-with-docker-
compose/:nebula graph 2]

* ffa]{£ 1k Nebula GraphfR%s ? [#2.quick-start/2.deploy-nebula-graph-with-docker-
compose/:nebula graph 3]

* G HA A B Nebula Graph ? [#2.quick-start/2.deploy-nebula-graph-with-docker-compose/: 3]

2.3.2 Hite M

o T2 WA

IVAGEEEYEE HEFERRA

Docker BoEThiAR Install Docker Engine [https://docs.docker.com/engine/install/]
Docker Compose FoEThA Install Docker Compose [https://docs.docker.com/compose/install/]
Git FeHThAS Download Git [https://git-scm.com/download/]

 WIRSEfE A IEroot % Nebula Graph, E#HAIZA FDockertl XIURER, H4IER, =0 Manage Docker as
a non-root user [https://docs.docker.com/engine/install/linux-postinstall/#manage-docker-as-a-non-root-

userl,
o 23N _EDockerfiRSS,

* RO L @ETDocker Composeft FAL HE T75 — A Nebula Graph, JyEsaFeathim@, FHEEMBRHE 3

nebula-docker-compose/data o

B . AR FEREEMIRSEYE, 1ES ILERBREMDEWE [#2.quick-start/6.useful-links/:] TODO: #KAlv2.0.0—jZ
KAfio
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2.3.3 #EMIEHE Nebula Graph

2.3.3 EREHEENebula Graph

@ GitFak& nebula-docker-compose T ZEMY master 43 SZFIAR M T,
Bk o master X W EHHNebula GraphJF & iiA<iyDocker Composefifi i R, EAEAEA: = PG FH HfR AR,

$ git clone https://github.com/vesoft-inc/nebula-docker-compose.git
2. Y7 H 5% nebula-docker-compose o
$ cd nebula-docker-compose/

3. WATEN T4 23 Nebula Graphfis,

BEW: AR B34, 15/ #TNebula Graph#iff [#2.quick-start/2.deploy-nebula-graph-with-docker-
compose/:nebula_graphdocker]fINebula Console#{% [#2.quick-start/2.deploy-nebula-graph-with-docker-
compose/:nebula _consolel,

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

BiH: _ERIRSIEZ(ER, ES WA [#1.introduction/3.nebula-graph-architecture/1.architecture-

overview/:],
4. #%#%Nebula Graph,

1. ffifiNebula Consolefi g2 sI—Maes, JHiEHZEINebula GraphRFFIENIMEZ (nebula-docker-
compose nebula-net) i,

$ docker run --rm -ti --network nebula-docker-compose_nebula-net --entrypoint=/bin/sh vesoft/nebula-console:v2-nightly
BERH © JRIAR R 28 FTREAT 7R 5 - Y nebula-docker-compose_nebula-net N[, IE AL T i BEAE.

$ docker network Ls

NETWORK ID NAME DRIVER SCOPE
a74c312b1d16 bridge bridge local
dbfa82505f0e host host Llocal
ed55ccf356ae nebula-docker-compose_nebula-net  bridge Llocal
93ba48hb4b288 none null local

1. @ Nebula ConsoleiE#%Nebula Graph,
docker> nebula-console -u user -p password --address=graphd --port=9669

B BOANTEOUT, BOANIESIRER KA, RILAERER A P AES SR, AIFRAEE A S AL, 7ES WS mIAE

[#7.data-security/1.authentication/1.authentication/:],
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2.3.4 #%ENebula Graph/RS5 RS

1. PUTAN F a5 KEEE nebula-storaged HFRIRES,

nebula> SHOW HOSTS;

fooocomconscos S fooseonsoss Foocooccmoooses fooscosconsconsossassas focooossosscnocnosassanss +
| Host | Port | Status | Leader count | Leader distribution | Partition distribution
O . ER O, oo o o +
| "storaged0" | 9779 | "ONLINE" | 0 | "No valid partition" | "No valid partition"
fooocommonscos S fooscommass Fomcoomcsososes fooocommonscoosoosassas e +
| "storagedl" | 9779 | "ONLINE" | 0 | "No valid partition" | "No valid partition"
oo ER oo oo o o +
| "storaged2" | 9779 | "ONLINE" | 0 | "No valid partition" | "No valid partition”
Foomommeonscos S S Fooscommms Fomcoomcmososes fooocommonsconsnssmnnmas Focoooscosecnosnosossasss +
| "Total" | | | 0 | I |
O E oo oo o o +
5. AT exit AJLLRHI AR,
2.3.4 ENebula GraphR SRRSO
PUTH4 docker-compose ps I L% Nebula GraphfR%s IR ASFIH M.
$ docker-compose ps
Name Command State Ports
nebula-docker-compose_graphdl_1 ./bin/nebula-graphd --flag ... Up (health: starting) 13000/tcp, 13002/tcp, O.

0.0.0:33295->19669/tcp, 0.0.0.0:33291->19670/tcp,

3699/tcp, 0.0.0.0:33298->9669/tcp
nebula-docker-compose_graphd2_1 ./bin/nebula-graphd --flag ... Up (health: starting) 13000/tcp, 13002/tcp, 0.
0.0.0:33285->19669/tcp, 0.0.0.0:33284->19670/tcp,

3699/tcp, 0.0.0.0:33286->9669/tcp
nebula-docker-compose_graphd_1 ./bin/nebula-graphd --flag ... Up (health: starting) 13000/tcp, 13002/tcp, 0.
0.0.0:33288->19669/tcp, 0.0.0.0:33287->19670/tcp,

3699/tcp, 0.0.0.0:9669->9669/tcp
nebula-docker-compose_metad0_1 ./bin/nebula-metad --flagf ... Up (health: starting) 11000/tcp, 11002/tcp, O.
0.0.0:33276->19559/tcp, 0.0.0.0:33275->19560/tcp,

45500/tcp, 45501/tcp, 0.
0.0.0:33278->9559/tcp
nebula-docker-compose_metadl_1 ./bin/nebula-metad --flagf ... Up (health: starting) 11000/tcp, 11002/tcp, O.
0.0.0:33279->19559/tcp, 0.0.0.0:33277->19560/tcp,

45500/tcp, 45501/tcp, 0.
0.0.0:33281->9559/tcp
nebula-docker-compose_metad2_1 ./bin/nebula-metad --flagf ... Up (health: starting) 11000/tcp, 11002/tcp, 0.
0.0.0:33282->19559/tcp, 0.0.0.0:33280->19560/tcp,

45500/tcp, 45501/tcp, 0.
0.0.0:33283->9559/tcp
nebula-docker-compose_storaged0_1  ./bin/nebula-storaged --fl ... Up (health: starting) 12000/tcp, 12002/tcp, 0.
0.0.0:33290->19779/tcp, 0.0.0.0:33289->19780/tcp,

44500/tcp, 44501/tcp, 0.
0.0.0:33294->9779/tcp
nebula-docker-compose_storagedl_1  ./bin/nebula-storaged --fl ... Up (health: starting) 12000/tcp, 12002/tcp, O.
0.0.0:33296->19779/tcp, 0.0.0.0:33292->19780/tcp,

44500/tcp, 44501/tcp, 0.
0.0.0:33299->9779/tcp
nebula-docker-compose_storaged2_1  ./bin/nebula-storaged --fl ... Up (health: starting) 12000/tcp, 12002/tcp, O.
0.0.0:33297->19779/tcp, 0.0.0.0:33293->19780/tcp,

44500/tcp, 44501/tcp, 0.
0.0.0:33300->9779/tcp
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2.3.5 #iENebula GraphfIR&5HEHERH &

Nebula GraphZkIMEH 9669 5 A& It tARSS, ANRFBEESTHT, TEIEE S nebula-docker-compose P L docker -

compose.yanl , #A/5H ENebula Graphfi%,

2.3.5 &F&ENebula GraphARSEZ IR A&

Nebula GraphfTH R H BRI AILIFELE nebula-docker-compose/data 1 nebula-docker-compose/logs H3%H,

HSRAVEERIANT

nebula-docker-compose/

|-- docker-compose.yaml

—— data

2.3.6 21ENebula GraphfRSS

SR DIRATAN T iS4 1k Nebula GraphfR%s :

—— meta0
f—— metal
f—— meta2
—— storage0
f—— storagel

—— storage2

—— storage0
f—— storagel

—— storage2

$ docker-compose down

AEARRELIMER, FoREa Iz LRSS,

Stopping nebula-docker-compose_storaged0_1 ...
Stopping nebula-docker-compose_graphdl_1
Stopping nebula-docker-compose_graphd_1
Stopping nebula-docker-compose_storagedl 1 ...
Stopping nebula-docker-compose_graphd2_1
Stopping nebula-docker-compose_storaged2 1 ...
Stopping nebula-docker-compose_metad0_1
Stopping nebula-docker-compose_metad2_1
Stopping nebula-docker-compose_metadl_1
Removing nebula-docker-compose_storaged0_1 ...
Removing nebula-docker-compose_graphdl_1
Removing nebula-docker-compose_graphd_1
Removing nebula-docker-compose_storagedl 1 ...
Removing nebula-docker-compose_graphd2_1
Removing nebula-docker-compose_storaged2 1 ...
Removing nebula-docker-compose_metad0_1
Removing nebula-docker-compose_metad2_1

done

. done
. done

done

. done

done

. done
. done
. done

done

. done
. done

done

. done

done

. done
. done
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2.3.7 H LA

Removing nebula-docker-compose_metadl_1 ... done
Removing network nebula-docker-compose_nebula-net

BEIH © @ 4T docker-compose down -v FFEMERFTA A HINebula GraphfVEdE, W& HiYZdeveloping®inightlyfii 4,
HA SR AMERE, 15206530 d4,

2.3.7 ® Dl jn)R

W{AE EDockerBRETBIANERAYIHD ?

1F H 3% nebula-docker-compose PNEER S docker-compose.yaml , 0T W ARSSHY ports & N [EE ML, FI40 :

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

ports:
- 9669:9669

- 19669
- 19670

9669:9669 Z/= NERINO66 QML FI ARG O H/Z29669, T /1Y 19669 Ze/R AT 1966 QM a F A4 5B i 1 /2 BEH LAY

A& Nebula GraphBRS3EIDocker§R{5: ?

£ H % nebula-docker-compose PNHHAT 4T docker-compose pull , I B HGraphfkss. StoragefkFHIMetafkss I 1%,

W17 docker-compose pullHREEERROR: toomanyrequests
SERBEBEIAN IR

ERROR: toomanyrequests: You have reached your pull rate Llimit. You may increase the Llimit by authenticating and upgrading: https://

www . docker.com/increase-rate-Llimit

DR F TR C A Docker HublY#EH R, #2152 W Understanding Docker Hub Rate Limiting [https://

www.docker.com/increase-rate-limit],

A E$iNebula Console ?

PUTAI T e n] LU B # Nebula Console& F %,

docker pull vesoft/nebula-console:v2-nightly

I{AIFH&Nebula Graph ?
H#HNebula GraphfyDockerfE{§tE SRS :

1. 7 H 3% nebula-docker-compose N, FAAT4T docker-compose pull EHNebula GraphiyDockerEif4,
2. PUATATAT docker-compose down {£1ENebula GraphfR%s.

3. PUATAS docker-compose up -d JE#Nebula Graphli%5,
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2.3.8 KAy

A+ 2 E#FHnebula-docker-composeB & (Nebula Graph 2.0.0-RC) &, FTi&@idiRE3699%EENebula Graph ?
fENebula Graph 2.0.0-RCHrA, BRIAUGITIM 3699 S 9669 o IE1H AT 9669 Vi [1i%4%, BIETUHLE XA docker-compose. yaml A
ﬁFﬁJ]‘DO

1t EFinebula-docker-compose B G, TiELIREIE? (2021501804H)

WRAEFE20214E01 A 04 H G B #idnebula-docker-compose @&, i HZ 1L E IR, 1BIEUCUH docker-compose. yaml |
PR MBSO Z B RS, EEIES MBS [https://github.com/vesoft-inc/nebula-docker-compose/
commit/2a612f1c4f0e2¢c31515e971b24b355b3be69420a],

A+ L E#inebula-docker-compose B EEfG, FTiELITMIE ? (2021501827H)

20214F01 H27 B T RUEIE K, EERE ZAIHELE, BT docker-compose down -v IBRFTH A HEIE,

2.3.8 HHX 1Y
o ([ HIER %2458 Nebula Graph [#4.deployment-and-installation/2.compile-and-install-nebula-graph/
1.install-nebula-graph-by-compiling-the-source-code/:]

* {fiFIRPME{DEBZ% tl %% Nebula Graph [#4.deployment-and-installation/2.compile-and-install-nebula-
graph/2.install-nebula-graph-by-rpm-or-deb/:]

* 25 RiEHNebula Graph [#2.quick-start/3.connect-to-nebula-graph/:]

-26/321 - 2021 Vesoft Inc.


https://github.com/vesoft-inc/nebula-docker-compose/commit/2a612f1c4f0e2c31515e971b24b355b3be69420a
https://github.com/vesoft-inc/nebula-docker-compose/commit/2a612f1c4f0e2c31515e971b24b355b3be69420a
https://github.com/vesoft-inc/nebula-docker-compose/commit/2a612f1c4f0e2c31515e971b24b355b3be69420a
https://github.com/vesoft-inc/nebula-docker-compose/commit/2a612f1c4f0e2c31515e971b24b355b3be69420a

2.4 E#Nebula Graphflk5

2.4 EIENebula GraphiRS3

Nebula GraphffHIfiIZ nebula.service BERSS, wiEah. Fib. #HE. FILAIEE,

nebula.service FUERINESRIE /usr/local/nebula/scripts , AISRAESCT ZZEEREEE, 1H M LPREEES,

2.4.11E;

$ sudo /usr/local/nebula/scripts/nebula.service
[-v] [-c <config_file_path>]
<start|stop|restart|kill|status>

<metad | graphd |storaged|all>

ZH Wi

v ERTEAEIRE R
-c FEEBCE SRR, BROABEPE Jusr/local/nebula/etc/ o
start BEIIR%

stop 21EMR%5 .

restart HEMRS,

kil kRS .

status EEIRS IR,
metad EHMetallltss.
graphd EHGraphfli5s.
storaged HHStoragellli%s.
all ERATEIRS

2.4.2 EnfiNebula GraphfRs3
JEBREPE
PUTA0 T i3 B 2Nebula GraphfRss :

$ 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

BREE

1E nebula-docker-compose/ HXMNHATAI T i B s/ Nebula Graphfikss :
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2.4.3 {#1:Nebula Graphf55

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

2.4.3 {21ENebula GraphfRS

Ak DB kil -9 A aRAIZ R, A NIATRERY MR MR R K,

IEEEME
PUTAN T 4512 1k Nebula GraphfiRs :

$
[INFO] Stopping nebula-metad...
[INFO] Done
[INFO] Stopping nebula-graphd...
[INFO] Done

[

[

INFO] Stopping nebula-storaged...
INFO] Done

BIERE
1T nebula-docker-compose/ H ¥ PNHATAN T {5 1k Nebula GraphfRss :

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

WA © @345 docker-compose down -v fFEMIFRFTE AMNebula GraphfEHE, AIREMEH 2developingsinightlyhiiAs, I
BAE—EFAMRE, 520w,
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2.4.4 ZFNebula GraphfRS
IEETRME
PUTAN a2 %E Nebula GraphfRS5IRA ¢
$ sudo /usr/local/nebula/scripts/nebula.service status all
o AR AN FE5 3R, F%R~Nebula GraphfRS51EH581T,

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

2.4.4 &%ENebula Graphf5s

* AIFUREIZEMANTT LR, #&RNebula Graphfiliss &H, FILURYE RIS (58— k&, m#ENebula Grapht:[X

[https://discuss.nebula-graph.com.cn/153K#5 8,

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

Nebula GraphflrgsHMetallkss. GraphfR$5HIStorageiRFSHLETRML, SX=FARGSHIBLE AR ATELLE H SR etc HR

N, ERINESTEN Jusr/local/nebula/etc/ , f&AT LUK EHE N YL IE SCA-HER [l

BEEpE
1E nebula-docker-compose HSRPIHITAN T a5 #E Nebula GraphfRZ5IRE ¢

nebula-docker-compose]$ docker-compose ps

Name Command State
nebula-docker-compose_graphdl_1 Jusr/local/nebula/bin/nebu ... Up (healthy)
>19670/tcp, 0.0.0.0:49224->9669/tcp
nebula-docker-compose_graphd2_1 Jusr/local/nebula/bin/nebu ... Up (healthy)
>19670/tcp, 0.0.0.0:49230->9669/tcp
nebula-docker-compose_graphd_1 /usr/local/nebula/bin/nebu ... Up (healthy)
>19670/tcp, 0.0.0.0:9669->9669/tcp
nebula-docker-compose_metad0_1 ./bin/nebula-metad --flagf ... Up (healthy)

>19560/tcp, 0.0.0.0:49213->9559/tcp,

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

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

nebula-docker-compose_storaged0_1 ./bin/nebula-storaged --fl ... Up (healthy)
>19780/tcp, 9777/tcp, 9778/tcp,

nebula-docker-compose_storagedl 1  ./bin/nebula-storaged --fl ... Up (healthy)
>19780/tcp, 9777/tcp, 9778/tcp,

nebula-docker-compose_storaged2_1  ./bin/nebula-storaged --fl ... Up (healthy)
>19780/tcp, 9777/tcp, 9778/tcp,
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0.0.0.0:49223->19669/tcp, 0.0.0.0:49222-
0.0.0.0:49229->19669/tcp, 0.0.0.0:49228-
0.0.0.0:49221->19669/tcp, 0.0.0.0:49220-
0.0.0.0:49212->19559/tcp, 0.0.0.0:49211-

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

9560/tcp
0.0.0.0:49206->19559/tcp, 0.0.0.0:49205-

9560/tcp
0.0.0.0:49218->19779/tcp, 0.0.0.0:49217-

0.0.0.0:49219->9779/tcp, 9780/tcp
0.0.0.0:49215->19779/tcp, 0.0.0.0:49214-

0.0.0.0:49216->9779/tcp, 9780/tcp
0.0.0.0:49226->19779/tcp, 0.0.0.0:49225-

0.0.0.0:49227->9779/tcp, 9780/tcp
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2.4.4 &%ENebula Graphf5s

WERARS A FH, Sl LUSHIN S B IR ()40 nebula-docker-compose_graphd2_1) , ZRJGHHAT docker ps ZEH KT R

CONTAINER ID GRRA5IH 2a6¢56c405€5 ), /o aF e A paths Al,

nebula-docker-compose]$ docker ps

CONTAINER ID  IMAGE COMMAND CREATED
PORTS
2a6¢56c405f5  vesoft/nebula-graphd:v2-nightly "/usr/local/nebula/b..." 36 minutes ago

0.0.0:49230->9669/tcp, 0.0.0.0:49229->19669/tcp, 0.0.0.0:49228->19670/tcp
compose_graphd2_1

7042e0a8e83d  vesoft/nebula-storaged:v2-nightly "./bin/nebula-storag..." 36 minutes ago
compose_storaged2_1

18e3eab3ad65 vesoft/nebula-storaged:v2-nightly "./bin/nebula-storag..." 36 minutes ago
compose_storaged0_1

4dcabfe8677a  vesoft/nebula-graphd:v2-nightly "/usr/local/nebula/b..."
0.0.0:49224->9669/tcp, 0.0.0.0:49223->19669/tcp, 0.0.0.0:49222->19670/tcp
compose_graphdl_1

a74054c6ae25 vesoft/nebula-graphd:v2-nightly "/usr/local/nebula/b..."
0.0.0:9669->9669/tcp, 0.0.0.0:49221->19669/tcp, 0.0.0.0:49220->19670/tcp
compose_graphd_1

880025a3858c  vesoft/nebula-storaged:v2-nightly

36 minutes ago

36 minutes ago

"./bin/nebula-storag..." 36 minutes ago

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

compose_storagedl_1

45736a32a23a  vesoft/nebula-metad:v2-nightly "./bin/nebula-metad ..." 36 minutes ago
tep, 0.0.0.0:49213->9559/tcp, 0.0.0.0:49212->19559/tcp, 0.0.0.0:49211->19560/tcp
3b2c90eb073e  vesoft/nebula-metad:v2-nightly "./bin/nebula-metad ..." 36 minutes ago
tcp, 0.0.0.0:49207->9559/tcp, 0.0.0.0:49206->19559/tcp, 0.0.0.0:49205->19560/tcp
7bb31b7a5b3f  vesoft/nebula-metad:v2-nightly "./bin/nebula-metad ..." 36 minutes ago
tep, 0.0.0.0:49210->9559/tcp, 0.0.0.0:49209->19559/tcp, 0.0.0.0:49208->19560/tcp

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

NAMES

Up 36 minutes (healthy) 0.

nebula-docker-

Up 36 minutes (healthy)
9777-9778/tcp, 9780/tcp, 0.0.0.0:49227->9779/tcp, 0.0.0.0:49226->19779/tcp, 0.0.0.0:49225->19780/tcp

nebula-docker-

Up 36 minutes (healthy)
9777-9718/tcp, 9780/tcp, 0.0.0.0:49219->9779/tcp, 0.0.0.0:49218->19779/tcp, 0.0.0.0:49217->19780/tcp

nebula-docker-

Up 36 minutes (healthy) 0.
nebula-docker-

Up 36 minutes (healthy) 0.
nebula-docker-

Up 36 minutes (healthy)
nebula-docker-

Up 36 minutes (healthy) 9560/
nebula-docker-compose_metad0_1

Up 36 minutes (healthy) 9560/
nebula-docker-compose_metad2_1

Up 36 minutes (healthy) 9560/
nebula-docker-compose_metadl_1
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2.5 j#E#Nebula Graph

2.5 E#¥Nebula Graph

Nebula Graph3¢HiZ % i, GECLIZ i, GUIZ i ToiEiE 5 T RRIE Fin. ASCRBhdNebula Graph
P, B EACLIZ F iiNe 'bu'la,

2.5.1 Nebula GraphZ P i

AT LU B e a7 T [#2.quick-start/6.useful-links/:] 3%#Nebula Graph#ii)%.

2.5.2 {EHNebula Consolei&##Nebula Graph

HiRERM

* Nebula GraphfiR%E B, WHTEZIRS, ESWEEIHIEIENebula Graphfiigs [#2.quick-start/5.start-stop-

service/:],

* ;217TNebula ConsolefIHLEFAE1TNebula GraphfIARS% 25 2% Hif,

BT E
1. fEnebula-console [https://github.com/vesoft-inc/nebula-console/releases] Ui, MIAFEEMIRAR, HiiAssets,

BeBH © RIS SRR .

Draft a new release

Edit

(_Pre-release )

Nebula Graph Console v2.0.0-alpha

© v2.0.0-alpha .
O 67086 v’Jude—zhu released this 15 days ago
Vorified e Supports interactive and non-interactive mode.
Compare ¥ e Supports viewing history statements.

e Supports autocompletion.
e Supports multiple OS and architecture (We recommend Linux/AMD6&4).

» Assets 7

2. {EAssets XK EINL A TR —3EHISCrF, TECFRINLE B,
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2.5.2 f#ifflNebula Consolej%Z#%Nebula Graph

~ Assets 7

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

l§) Source code (zip)

['B Source code (tar.gz)

3. (AIik) N7 EMEM, Fav4 XN nebula-console o
BEBH © fEWindowsHR4tH, 1EE @444 nebula-console.exe .

4. 7£i517Nebula ConsolefIHl45 LHATAI T anw, A P Fnebula-console SXAFRIPATIR,
B © Windows Rt iHHkT A0 B,

$ chmod 111 nebula-console

5. tEm AT FEA, Y T{F H %% nebula-console XX AT H 5%,
6. PLATAN T A Wi%EHENebula Graph,

- Linux&XmacOS

$ ./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]

SROHANT
-h ERTEBSE,
-addr WE ST graphd IR S5 IVIPHbAE, BRIAMbAEA127.0.0.1,
-port R WA graphd RS 9% . BRIASRITN9669,
-u/-user % i#Nebula GraphM S %, REHSHIAER, FF AT DU GIER T,
-p/-passuiord W AR S, RIBRASHAEN, #in] DUEEAL R T,
-t/-timeout IR BRI DERGRININ R, A0, BRIAME 120,
-e/-eval RIE T EEMINGQLIE A, EERI G RPUT—RIZIBEAFFERIEER, KI5 ASWITIER,
-f/-file R EFENCQLIBMIY SR, EHRIE SATE S NINGQLIBAIHHREIZE R, HAT5EHESE B 8T s,

ER] IETH @& [https://github.com/vesoft-inc/nebula-console/tree/v2.0.0-gal 3 F| E L4075,
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2.5.3 Nebula Console &7

2.5.3 Nebula Console S &
ST ER, Nebula Consolex S HATHIE RN RBICSVIER X, XHASHERSEISH, ERIBFEWNT

B

»

* AR ARNE,

* CSVIFASFRFAE L AT LAEH &, BlLinuxan4y pwd ToRAYH K,

4

c FFES
nebula> :SET CSV <your_file.csv>
o XS HIBER

nebula> :UNSET CSV

2.5.4 {EANebula ConsoleffFFiEiE

SEAT LU (ExIT 80 :QuIT MNebula GraphliFi&%, N5, Nebula ConsoleXX#HEHF~HES () WINEmS,
B4 quit o

nebula> :QUIT

Bye root!

2.5.5 & il
N{AE S RS Z3ENebula Console ?

T#iM1%1%Nebula Console##iFi%, &2 WGitHub nebula console [https://github.com/vesoft-inc/nebula-
console#build-nebula-graph-console] T 1Y 5iHH,
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2.6 FERHREIER

2.6 EhRIFIEE

A XA Nebula GraphB:mlig/ERyiEx,

2.6.1 BZ=E|alf1Schema

—/"Nebula GraphstfilfH—PekZMEZE R, £ EZEREZ VIR, AT DUER — DSB8 A R 9 = 22 E 7
ANRIFTEER,

Graph Space A

Graph Space B Graph Space ...

e o EE EE O S O E—,
S s s s S e o

A Nebula Graph Instance
\ /

AU S U U U N N U U U U —————

N T EEZE R AR, RN EBIEEE X —1Schema, Nebula GraphfySchema’zH40 T JLE 7740 i,

AR Wi

m (vertex) FORIUSC ISR ATSEAR, — DAL — e MR%
PR (tag) RIEE, 5 ST — R R

i (edge) PRI 2 AT IR % R,

2 (edge type) ISR, BT — AR R,

HEZER, HESNEIESN [#1.introduction/2.data-model/:1.

ASCRHE AT B R SR TR S R R TR
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2.6.2 ¥i#iNebula GraphfEEHIHL AR

- EEE N EEE DN EaE DD DE DEE DE DEE SE aE ST GEE G SE e S e me EE S ey

- -~

Tag: player
VID: “player102” \
Properties:

* name: “LaMarcus
Edge type: follow Aldridge”

Property: . age:33 Edge type: follow

* degree: 75 Property:
* degree: 90

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

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

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

Tag: team Tag: team

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

* name: “Nuggets” * name: “Warriors”

\ !
\ /
s Graph space: nb ’
\ raph space: nba P
~ -’
~ -

o s o s e D e D B D S e D e EEe Sae EEe S e Eae e mmm e

2.6.2 & Nebula Graph& B HIH 2R

BRRER ARG, WERFTEIStoragelRF5IERKE] T MetalliR35, HITAR4 sHow HosTs B HLERIRES,

nebula> SHOW HOSTS;

R Srocoooooooos | [ S [ +
| Host | Port | Status | Leader count | Leader distribution | Partition distribution
oo oo tommmemeeeee oo o e e mmmmmmemmmeeeo o mmm e mmmmemmmmeeeeeo +
| "storaged0" | 9779 | "ONLINE" | 0 | "No valid partition" | "No valid partition” |
S ocoooonnnms [ — - S S S S SR +
| "storagedl" | 9779 | "ONLINE" | 0 | "No valid partition" | "No valid partition"
Fommmmmm——eeee Fommmmmeeeo tommmmmeeeee oo e e e e oo +
| "storaged2" | 9779 | "ONLINE" | 0 | "No valid partition" | "No valid partition" |
oo O O B o o +
| "Total" | __EMPTY__ | __EMPTY__ | 0 | __EMPTY | __EMPTY |
Fommmm e Fommmmmeeao o o e o oo +

Got 4 rows (time spent 1061/2251 us)

- 35/321 - 2021 Vesoft Inc.



2.6.3 OIEHIEEEE 22

EiREIgE R A, & EStatusyl, A IEE|FTH StorageRSS A EL,

ST IMeYEMENR
Nebula Graph #UfTAT T AIEAESERIE, 27D LI, TEET —DOBE Y RSP s,
* CREATE SPACE
* CREATE TAG
* CREATE EDGE
* ALTER TAG
* ALTER EDGE

¢ CREATE TAG INDEX

¢ CREATE EDGE INDEX

B - BRGOBEEHZ 108D, (BB IS S heartbeat _interval_secs , 1EZ WECE AT [#5.configurations-and-logs/

1.configurations/1.configurations/:],
NHEREAERIY, [EEAREREINR T, FEREULA T EZ— !
* HAT sHow B DESCRIBE A AT A AH N N RAVIRE, WMROIESEBRTTER. MRRETR, HEF/IMER,

* SERE2DBLES (208) .

2.6.3 SIEEFNIEZEE ZE )
nGQLiE#%
o I & 22 A

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

ZH WiH

partition_num FEE I ZE i oy Fofict, SORIE SRRV RERE R RO, BIANEERFh A 3N EAL, ABGRE 15 M

replica_factor HEE B0 P RIAR R, A R TR A 3, (EMAIR IR 1, TR EO8 TR T quorum e,
B AR AUE AL

vid_type FEE AIDIEAEEA, ATE Y FIXED_STRING(<N>) F[1 INT64 , FIXED_STRING(<N>) FEmEUBEIA N FAFER, RAKEN

N, EBHKERIRE  INes FRRBHRSEEI L, BRIAES FIXED_STRING(8) o

* B BRI 22 R

nebula> SHOW SPACES;

o R

USE <graph_space_name>;
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2.6.4 QRN

il
L. $UATAT B RIS nba HYEZE(H],

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

2. PUATE4T SHOW HOSTS K270 I ARG L, R 185 7011

nebula> SHOW HOSTS;

focososconscos focosomaoase . froooscoosaosoe frocososaosoccnsosssons focoscccmoscososasosansae +
| Host | Port | Status | Leader count | Leader distribution | Partition distribution

oo O O B o o +
| "storaged0" | 9779 | "ONLINE" | 5 | "nba:5" | "nba:5" |
focososcoascas focomomamose N Proooscoosaosoe e focossccmoscososososanoae +
| "storagedl" | 9779 | "ONLINE" | 5 | "nba:5" | "nba:5" |
focososcoascos focosocaoose froccoocconos froosccoscaosoe froccsoccososcnsascsoss focoscccnsccososososansae +
| "storaged2" | 9779 | "ONLINE" | 5 | "nba:5" | "nba:5" |
oo O oo - o o +
| "Total" | __EMPTY__ | __EMPTY__ | 15 | "nba:15" | "nba:15" |
frocososaonscos focosocaoooe e fooosccoosaosoe froccsosaososcnsosssoms $ocosscnoscososososanoae +

Got 4 rows (time spent 1633/2867 us)

% Leader distribution/ i 15%4], EHITATS BALANCE LEADER EEHT/0ll, (SR, 1ES W Storage i #iHi
[#8.service-tuning/load-balance/:],

3. IR 2E(A] nba .

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

SERTABIAT @7 SHOW SPACES 2 Bl Y =1 22l

nebula> SHOW SPACES;

Got 1 rows (time spent 977/2000 us)

2.6.4 RIS InEE
nGQLiE&

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

il

BIRFRSE player Al team, DARHZERY follow Ml serve o BERALN T2,
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2.6.5 i AR

2y et JE1E

player Tag name (string), age (int)

team Tag name (string)

follow Edge type degree (int)

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

nebula> CREATE TAG player(name string, age int);
Execution succeeded (time spent 20708/22071 us)

Wed, 24 Feb 2021 03:47:01 EST

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

Wed, 24 Feb 2021 03:47:59 EST

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

Wed, 24 Feb 2021 03:48:07 EST

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

Wed, 24 Feb 2021 03:48:16 EST

2.6.5 iA=L

RERTLAGE AT INSERT 1), FETIUARUARERA R, BE BT BRI SAE AL,

nGQLiIE&
o flH A

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

VID J2Vertex IDRYAHE., VID 15 —MEZ2E] 2 ME—1,
* fHAH

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

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

Wed, 24 Feb 2021 03:55:08 EST

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

Wed, 24 Feb 2021 03:55:20 EST

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

Wed, 24 Feb 2021 03:55:32 EST

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

Wed, 24 Feb 2021 03:55:47 EST

* A ARENBABR AMIERBAZ 8] 5 R (T34,

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

Wed, 24 Feb 2021 03:57:36 EST

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

Wed, 24 Feb 2021 03:57:44 EST

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

Wed, 24 Feb 2021 03:57:52 EST

nebula> INSERT EDGE serve(start_year, end_year) VALUES "playerl00" -> "team200":(1997, 2016), "player101" ->

(1999, 2018);
Execution succeeded (time spent 6064/7104 us)

Wed, 24 Feb 2021 03:58:01 EST

2.6.6 THHIE

2.6.6 EIEE

"team201":

* GO [#3.ngql-guide/7.general-query-statements/3.go/: |1EA 7] LURIETE ERV AR EGREE, 60 IBAIMN—NEZ

KOG, 1A —REZ55mE, R E VIED TR EEIE R,

* FETCH [#3.ngql-guide/7.general-query-statements/4.fetch/: [{BA) ] LIRS 55

ST

* LOOKUP [#3.ngql-guide/7.general-query-statements/5.lookup/:11Ef & FE5| [#2.quick-start/4.nebula-

graph-crud/: 14189, HIWHERE F-f]—REEMH, BT ESRERMFIIEIE.

* MATCH [#3.ngql-guide/7.general-query-statements/2.match/: DEAI R EWEEIRR T H, HEERIZES]

[#2.quick-start/4.nebula-graph-crud/: 14]&VCEiNebula Graph IR BTY,

-39/321 -

2021 Vesoft Inc.



2.6.6 EiEE

nGQLiE&
° G0

GO [[<M> TO] <N> STEPS ] FROM <vertex_list>
OVER <edge_type_Llist> [REVERSELY] [BIDIRECT]
[WHERE <expression> [AND | OR expression ...]1)]
YIELD [DISTINCT] <return_Llist>;

¢ FETCH

* BihREE T

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

s BilphE

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

* LOOKUP

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

* MATCH

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

coiEaT Al
* M\VIDA player100 FIEKR BRTF4R, 107532 fol low $RENERIVER 7o

nebula> GO FROM "player100" OVER follow;

| "player102" |
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Got 2 rows (time spent 12097/14220 us)

2.6.6 EIEE

* M\VID# player100 FIERGITTAR, 0752 follow EIRFRSATEEFTI5FMIERA, FRREIMAIILEAAIER, RN EmHA

VAL

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

- hocoas +
| Teammate | Age |
R tememe +
| "Tony Parker" | 36 |
o ooooaconooaEo0 S +

Got 1 rows (time spent 8206/9335 us)

TATS Wi

YIELD TEE ZE N FEREIE SR,
$$ FORAMNLE ST,
\ ORI TARSES Ao
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2.6.7 BUUERLA

« MVIDZ} player100 KYBR AR, 10734 follow BHIEIEAVIRR, RERMIIEIRARIEKIN AT EH XM NEIRIER, ]
DA RS B R BRI N 22 &,
* (T
nebula> GO FROM "player100" OVER follow VIELD follow._dst AS id | \

GO FROM $-.id OVER serve YIELD $S$.team.name AS Team, \
$7.player.name AS Player;

e S, +
| Team | Player |
Fecososcsoss ocososasosaonos +
| "Nuggets" | "Tony Parker" |
e o +

Got 1 rows (time spent 5055/8203 us)

TAITS Wi

& RN
Al HEZNEWVEER, Fii—PERWERERTE &R,
$- FONE BT Y2 4 H SRR

o FEA N 2E &
B U E SR — DRIRIE AR A, HA RGN 22 B S A 1B A 45 RN R

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

| Nuggets | Tony Parker |

R . +

Got 1 rows (time spent 3103/3711 us)

FETCHIE R

EHIHVIDH player100 FYER R 18 M,

nebula> FETCH PROP ON player "player100";

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

Got 1 rows (time spent 2006/2406 us)

WA © LooKuP A1 MATCH F/RMITE FXXIVERE| [#2.quick-start/4.nebula-graph-crud/: 145 &A,

2.6.7 & =018

0] LU ] UPDATE 1) 8% UPSERT 1B AMECUINAE BUE,
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2.6.7 BUUERLA

UPSERT JZ UPDATE FI1 INSERT FUZE & 1A, L MEAH ] UPSERT BT — N rialsh, WIS ENFE, BIBESBHEA— MR e,

BeHH © UPSERT #E /24T Nebula Graphffy7y XA TERATHRME, AR LAPUA T LA T INSERT BX UPDATE 12,
nGQLiE&
* UPDATE /X

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

* UPDATE iZ1

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

°* UPSERT siml3h

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

il

* JH UPDATE 1EZVIDA player100 FYEK EIHY name JE 1, A5 H FETCH IBAIRE 45

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

Wed, 21 Oct 2020 10:53:14 UTC
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2.6.8 MR AL

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

* JH UPDATE 1BCUEESEBHY degree JEME, SRJGFH FETCH K245 5,

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

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

e e e e e eememmmmmm—mm——m——e +
| edges |
Ly YLy PSSy PSSR +
| [:follow "player100"->"player101" @0 {degree: 96}] |
o e e e e m +

Got 1 rows (time spent 2205/2800 us)

* JH UPSERT ffi A—"VIDN player1il A5,

nebula> INSERT VERTEX player(name, age) VALUES "player111":("Ben Simmons", 22);
Execution succeeded (time spent 2115/2900 us)

Wed, 21 Oct 2020 11:11:50 UTC
nebula> UPSERT VERTEX "player111l" SET player.name = "Dwight Howard", player.age = $*.player.age + 11 \

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

S, $oeeo +
| Name | Age |
N FR +
| Dwight Howard | 33 |
S oo +

Got 1 rows (time spent 1815/2329 us)

2.6.8 R s A8
nGQLiE&

* MHER s

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

* kR

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

fl

o MHFR
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2.6.9 Ryl

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

* MiERZA

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

2.6.9 &5|

&R LR CREATE INDEX [#3.ngql-guide/14.native-index-statements/1.create-native-index/: iR R (tag)
50267 (edge type) HINE5[,

fEAZRE | Wi

* NATCH FI LOOKUP IEATEIHATARMKHISRS |, (H2R5 | X SBEMRAERE (REI0%EEES)  EARRREE HEH
ARG, PRIFEARTE R RS LSRR,

o SERANCAFERBARER RG], SNARERS | CAAEREIE, SECEIETE MATCH A Lookup IEA)HIR B IR, EZ(E
B, BZWEZERS| [#3.ngql-guide/14.native-index-statements/1.create-native-index/:].

nGQLiE&
o AERS]

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

* EHERGI

REBUILD {TAG | EDGE} INDEX <index_name>;

bl
NFRZS player BYJE M name RIZEER S|, I HEHEZES],

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

W ARETRERENDREECIERS K, FERERGIKE, Futh8gmiEh, — MNP CFErrE3FT, EHIRELSEEN:
KERESENRG K, FlaN10MFSCF5F, RBIKEFRE N30, HEIEFSWAIERS| [#3.ngql-guide/14.native-
index-statements/1.create-native-index/: 6],

EHF 25| BIL00KUPFIMATCH;T A

W% LookuP B MATCH B —1R5 AT H, AR ¥H, ELAIEES],

REWRZN player WARIER, ‘B name JEMAE N Tony Parker o
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// AAname[EMEBIEEZRS |player_name_0,
nebula> CREATE TAG INDEX player_name_0 on player(name(10));
Execution succeeded (time spent 3465/4150 us)

/] EEERS|HRENEFEERIBER.
nebula> REBUILD TAG INDEX player_name_0

Srocoooooooaos +
| New Job Id |
Trococoooooaos +
| 31 |
e cacoEoeoans +

Got 1 rows (time spent 2379/3033 us)

// EFLOOKUPE DR =R E M,

nebula> LOOKUP ON player WHERE player.name == "Tony Parker" \

YIELD player.name, player.age;

L L L +
| VertexID | player.name | player.age
oo S, oo +

| "player101" | "Tony Parker" | 36 |

L L Poscoscsoosas +

// ERVATCHE AR SR,

nebula> MATCH (v:player{name:"Tony Parker"}) RETURN v;
L N N S S N +
| v |
L S —— +
| ("player101" :player{age: 36, name: "Tony Parker"}) |
PP +

Got 1 rows (time spent 5132/6246 us)
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2.7 W BERE

2.7 & PSS

2.7.1 API
ERE commit id
C++ [https://github.com/vesoft-inc/nebula-cpp/tree/v2.0.0] 7305c72
Go [https://github.com/vesoft-inc/nebula-go/tree/release-v2.0.0-ga] 542ed24
Python [https://github.com/vesoft-inc/nebula-python/releases/tag/v2.0.0] ch48e8a

PUFTH v2.0.0 EAR %M. (TODO Mar. 23 2021):

* Java Client [https://github.com/vesoft-inc/nebula-java]
¢ Rust Client [https://github.com/vesoft-inc/nebula-rust]
* Node.js Client [https://github.com/vesoft-inc/nebula-node]

e HTTP Client [https://github.com/vesoft-inc/nebula-http-gateway]

272TIEB
ERE commit id
@417 [https://github.com/vesoft-inc/nebula-console/tree/v2.0.0-gal 132236

PUFIHE v2.0.0 ifAK% . (TODO Mar. 23 2021):

* Studio [https://github.com/vesoft-inc/nebula-web-docker]
* Dashboard [https://github.com/vesoft-inc/nebula-stats-exporter]
¢ [Graph Computing TODO]

2.7.3 REUEX
T commit id
csv (importer) [https://github.com/vesoft-inc/nebula-importer/tree/release-v2.0.0-ga] 1d87c7b
Spark [https://github.com/vesoft-inc/nebula-spark-utils/tree/v2.0.0] af3fdf4
nebula-docker-compose [https://github.com/vesoft-inc/nebula-docker-compose/tree/v2.0.0] 2c2549a

DUTHH v2.0.0 K%M, (TODO Mar. 23 2021):

* Flink [https://github.com/vesoft-inc/nebula-flink-connector]
* Promethus [https://github.com/vesoft-inc/nebula-stats-exporter]

 ElasticSearch [#4.deployment-and-installation/6.deploy-text-based-index/2.deploy-es/:]
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https://github.com/vesoft-inc/nebula-go/tree/release-v2.0.0-ga
https://github.com/vesoft-inc/nebula-go/tree/release-v2.0.0-ga
https://github.com/vesoft-inc/nebula-python/releases/tag/v2.0.0
https://github.com/vesoft-inc/nebula-python/releases/tag/v2.0.0
https://github.com/vesoft-inc/nebula-java
https://github.com/vesoft-inc/nebula-java
https://github.com/vesoft-inc/nebula-rust
https://github.com/vesoft-inc/nebula-rust
https://github.com/vesoft-inc/nebula-node
https://github.com/vesoft-inc/nebula-node
https://github.com/vesoft-inc/nebula-http-gateway
https://github.com/vesoft-inc/nebula-http-gateway
https://github.com/vesoft-inc/nebula-console/tree/v2.0.0-ga
https://github.com/vesoft-inc/nebula-console/tree/v2.0.0-ga
https://github.com/vesoft-inc/nebula-web-docker
https://github.com/vesoft-inc/nebula-web-docker
https://github.com/vesoft-inc/nebula-stats-exporter
https://github.com/vesoft-inc/nebula-stats-exporter
https://github.com/vesoft-inc/nebula-importer/tree/release-v2.0.0-ga
https://github.com/vesoft-inc/nebula-importer/tree/release-v2.0.0-ga
https://github.com/vesoft-inc/nebula-spark-utils/tree/v2.0.0
https://github.com/vesoft-inc/nebula-spark-utils/tree/v2.0.0
https://github.com/vesoft-inc/nebula-docker-compose/tree/v2.0.0
https://github.com/vesoft-inc/nebula-docker-compose/tree/v2.0.0
https://github.com/vesoft-inc/nebula-flink-connector
https://github.com/vesoft-inc/nebula-flink-connector
https://github.com/vesoft-inc/nebula-stats-exporter
https://github.com/vesoft-inc/nebula-stats-exporter

2.7.4 YERE. WA, &HE5IRE

2.7.4 148e. k. B EIRE
LUTIHE v2.0.0 2K %4f. (TODO Mar. 23 2021):

* Benchmark [https://github.com/vesoft-inc/nebula-bench]
¢ Chaos Test [https://github.com/vesoft-inc/nebula-chaos]

* Backup&Restore [https://github.com/vesoft-inc/nebula-br]

2.7.5 Hfth
HERE commit id
Nebula Graph 1.2 (E3d#) [https://github.com/vesoft-inc/nebula] 53f56b6

* X [https://github.com/vesoft-inc/nebula-community]
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3. nGQLA&r

3. nGQLIEm

3.1 NnGQLELR

3.1.1 Nebula GraphZifiEE (nGQL)

A3Sr#8Nebula Graph{#HNEIESnGQL (Nebula Graph Query Language) o

+A8nGQL

nGQLZNebula Graphff A AXEEIRIES, XRFREEMIVERK [#3.ngqgl-guide/1.nGQL-overview/3.graph-
patterns/:], M HnGQLENFFEHLE4E N RILIHIVESQLERIES, HT% .

nGQLZE—PMHHTHIIE, RFFSURAMHRAIERIEL, KILATaER HIEEMISCRMR A — 2R, a0SGEZI e, 1%
fEissue [https://github.com/vesoft-inc/nebula-graph/issues]ilifINebula GraphFfA, Nebula Graph 2.0 FE#i/ik
AfFZFopenCypher 9 [https://www.opencypher.org/resources],
NGQLAI A fHt24

* XFHEET

- T SV

* XFREG

* XFHELA

* SRR

* XFERAEER

* XHFERS|

* XFERE T openCypher IEIEMIETEL CRSHHESMZERITETE)

TR

AT LU T #Nebula GraphmBIEdEI A [https://docs.nebula-graph.io/2.0/nba-2.X.ngql], #AEfEFANebula Graph
Console [#2.quick-start/3.connect-to-nebula-graph/:], & -f FATHIZS,
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https://github.com/vesoft-inc/nebula-graph/issues
https://github.com/vesoft-inc/nebula-graph/issues
https://www.opencypher.org/resources
https://www.opencypher.org/resources
https://docs.nebula-graph.io/2.0/nba-2.X.ngql
https://docs.nebula-graph.io/2.0/nba-2.X.ngql

SRR S AFHE
Nebula GraphZEHIESnGQLS LI T hrifEXit :
« ISO/IEC 10646
* ISO/IEC 39075
* ISO/IEC NP 39075 (Draft)
e OpenCypher 9

BRI, (ERIERE Y, FH{ESAR AT S IIPRICER S AAFARIRAF B b A,

nGQLIFF= AN T,

pud=1 X

<> BHICRM AR

= G i NI/ WS

[1 ANEIEER,

{3} BREETLH,

| IR TR T
AILEEZX,

FlanelE S EGAFInGQLIEE !

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

RBIER]

nebula> CREATE TAG player(name string, age int);
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3.1.2 [

3.1.2 EE&E
AT/ 281ENebula GraphIi E Hh s 7 i i) — e kst F AR,

B - ASCEBCREMN, ERIEIURA GG, THEEE KBRS H O T A,

LERER BiR#TEIR

HHiiNebula Graph{xH e LMV A, AR T AR MBURFFZIRI A 0 WrBdEd AR L 55 R A1 i 5 (LAY
B, MABEADE AL, BHENERNLSS, 7 EAFRITERE, AT LAZ O e e B IR A,

RERELREN

© REELETIERERIK, N TR BHIRE, WEERREIERED, fIa, SRatfiets, Fik, RESG=fEE, 2
WUEAIE— AR person, RIENETRIES, Fke, IRIHEOAEM Q1R — DM ES AR CAPREA— a2
has , SRJE QI — ML AREOR NS E HVIRIE S, SRS T R RERE P TR RE,

o Juh R ERTE R FAF S, Nebula Graph (758 EAEKFA RN, (HEXEREESENRFELLA
3B, EINDEARBCK (write amplification) .
SEgBINERY

FEEERH, ER B PIUREBOA R — MR%E, B RBERHT 24,

IEFAREARS|
IEME ARG [T LU E W), (HRER5 IR SBENMRE TRI0%EEEL, HATEMRYE maUA B I E M R sea N F RS,

HE AR EA IR RG], PRIFERIERE MRS LSS A2,
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3.1.3 izt

3.1.3 &R

X (pattern) FMEREAPLE, BEEMES D, A4 Nebula Graphffy# s,
LVt Eae
R SR, @ aE— . Bl :
(a)
B —ANMAEREIE, A TR, AR 2 %A
TR XEBEN
ZA RGBT G R T WS, BRSO N A RO A, Bian
(@)-[1->(b)
B — AN BRI RAREE P R — SRR 3, WA A a flb, SARAEHER, MaFlb,
XA A 75 2T DA RN E R S AL, A
(@)-[1->(b)=-[1-(c)
IXFER— RV S AL 82 (path) o
HEEWRFED RN, FREGXID R MR RGIA R, WRTLIAMAR, FIA

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

RER

B © nGQLHHY tag B 5 openCypherfy label H—LEA[F, B4, LAMANE— tag LG BEM/HE, MiH. tag &
YT RIS,

RERR T ) st B iy iz A, i R] DA KRR, BN
(a:User)-[]->(b)

R A UHR A 2 MRERT, B4

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

RIEER

RALZEREARG M, nGQLISXMRNEER LR LU ANEE, 77 (S 5 pRsr,
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3.1.3 izt

fERr, BRI O | AT SRR — R BN, MSGESnkR. Flan—D s am e
(a {name: 'Andres', sport: 'Brazilian Ju-Jitsu'})
1A R BRI — 55072
(a)-[{blocked: false}]->(b)
bR
filid— S B A B R V5 TR R T R SRR D

LRI U UT 7 St a DU E R T TaE . ANSRIEAS KO3R5 TR, AT DUEmgRE Sk, B4
(a)-[]-(b)

MR—FE, satr s, — XS T oMk, LRENEZE. fa :
(a)-[r]->(b)

MR ERARZE—FE, SOMATLIAIR, fidsaiyIeny, Fiin
(a)-[r:REL_TYPE]->(b)

S LSRR, —S50REEE —fAaZeal, ER2RBITEMRZ N ANEAZE, ATUAEETTS () FrNEESTF, 6
an

(a)-[r:TYPEL|TYPE2]->(b)

FR—FE, SHR9RFRATDLENE, Fl40
(a)-[:REL_TYPE]->(b)

TRIRR

TEE B E A R R 2 5630 (DURHR AN 2D R — S KR 1R, REEEM A 2 sk AR, Bl
(a)-[*2]->(b)

AR T 3M 2RI, BT S E E (KEN2) |, FH T
(@)-[1->0)-[1->(b)

WAL E KBTS, SRR EFR)Y variable- Length edges , Al
(a)-[*3..5]->(b)

3.5 ZonE/NEENS, BKRKENS,
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3.1.3 izt

ZHHA T 4R350, 5R4NE6 R5LHKAIE,

AT AR R MR, RIEER AR, B4l

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

Bl @ DAHEE R, AR OUEERDME ((a)-[*3..]->(b) ) BHATEE ((a)-[*1->(b) ) o

—RIVERN RGP 8% o nGQLLVHER AL B Ranf i1, Bian

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

AT DHEMATCHIE A R L &
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3.2 Bdrer

3.2 HERR

3.2.1 HfEes
int

Nebula Graphffif] X#25 int FHIH64MIHAHSREEY, SRFINTERI/Z[-9223372036854775808,
9223372036854775807], REEHELFFZMEHIFIR

o -3, 40 123456
o oSt B4 ox1e240 .
o J\tH, {5140 0361100 o

double

Nebula Graphfi# [ 5 55 double FFBHRURE EEIZ s kL, HlAM 1.2, -3.0000001 , [FIRFSZFFRIEI R0, Bld0 1e2. 1.1e2. .3e4
. l.ed, -1234E-10,
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3.2.2 fi/R

3.2.2 /R

Nebula Graphf#H %85 bool FAAFM/REAEIEY, AIIE(EN true 5L false o
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3.2.3 FF &

3.2.3 T

Nebula GraphffH R #7 string (LK) K fixed_string(<length>) (&) FEAFITHRIAIEGE, X NGS5 5 08

PHERE KM TR, 140 "ShaquiLle 0'Neal" B 'This is a double-quoted Lliteral string'

FrIRER

Nebula Graph =& KT TR K T R, REEIT
* ERTITEH

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

Kt

- KR
nebula> CREATE TAG t2 (p2 string);
BXFH
FREEB A SRAE AT, ATLUERRE O RFseal, filan

* "\n\E\BF"

e "\110ello world"

OpenCyphersE & it

openCypher, CypherflinGQLZ [l —LE4MM X5, #l4l T HopenCypherfynfil, RBERFEAS | S FHANGF.

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

Background: Given any graph Scenario: Return a single-quoted string When executing query: """ RETURN "
AS literal """ Then the result should be, in any order: | literal | | "' | # Note: it should return single-quotes as

openCypher required. And no side effects

Cypher#R[E14E R ERTZ1FE5 | SHIINE S, nGQLETECypher B9 Ao

***nggl

nebula > YIELD '' AS quotel, "" AS quote2, "'" AS quote3, '"' AS quote4
Focoocsos Focmoosas Toonooooe Focsocsos +

| quotel | quote2 | quote3 | quote4 |

froooooooos frooocooos frooocooos frooccoooo +

I I T

Focmocsas Focmoosas Troomoaso Focsoosas +

-57/321 -
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3.2.4 HGIH 2

3.2.4 BHAFNEYEI2EAY
ASIAE A AR R85 GLHE DATE . TIME. DATETIME A1 TIMESTAMP ,
Nebula Graphff 4 gt X A thAE RN (UTC) 172G, SN SRR a1 X ( TIMESTAMP FI54)

254 RETURN A1), BR% date() < time() 1 datetime() PR Z2(E3K [0 24 iy H B sk ],

OpenCypherg&& 14
* XFHME, H. H. B, 700 B, REFH=ERD,
o RZFHFEE localdatetime() Kl duration() o

o RZFFRER D FAHFERIRIAE SR, {SZ4F YYYY-MM-DDThh:mm:ss o

DATE
DATE cl& Hi, HRERAEENE, Nebula Graph#aZRA1E R DATE RSN vyyy-Mi-pb , SZHFAVTE RS -32768-01-01 %]
32767-12-31

TIME
TINE B &, HEAEEHM, Nebula GraphfZR AT R TIME BIFS TR hhimm:ss.ususus o ZEFAYTEREIZ 00:00:00.000 F|
23:59:59.999 ,

DATETIME

DATETINE €27 HHHFNN A, Nebula Graph#ZRA15E < DATETIME A% YYYY-MM-DDThh:mm: ss.ususus o ST
J& -32768-01-01T00:00:00.000 %] 32767-12-31723:59:59.999 o

TIMESTAMP
TIMESTANP 48 H BRI H], SCHRFAYTEEZ2 UTCH [EIHY 1970-01-01700:00:01 FI| 2262-04-11723:47:16 ,
TIMESTAMP 375 LU FARF AL -
o DU R RAF BRI SR, B4 1615974839 , %718 2021-03-17T17:53:59 ,
o 2596 TIMESTAMP (1975 A\ EL4E R TR timestamp() BREN
* fdi A TIMESTANP FY /7 NEIFEIN IR, timestamp() BRIANCHT now() BRAL,

o KRBV IR V64 0int,

fl

1. QIEFREE, FF09 datel, TLE DATE. TIME A DATETIME —Fi27l,

nebula> CREATE TAG datel(pl date, p2 time, p3 datetime);
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3.2.4 HGIH 2

o AR, BN testl,

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

3. BIEFREE, RN school , L& TIMESTAMP 287,
nebula> CREATE TAG school(name string , found_time timestamp);
4. A, BT, FERENAICNY "1988-03-01T08:00:00" o

# BB UIEA, 1988-03-01T08:00: 003 [ AYRY a2 /9573177600, #%iAUTCATE])}9573206400,
nebula> INSERT VERTEX school(name, found_time) VALUES "DUT":("DUT", 573206400);

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

5. A, BN dut, F now() BNETFAERT A,
nebula> INSERT VERTEX school(name, found_time) VALUES "dut":("dut", now());
SESE AT DA wiTh 1R AR E B H BRI (R, a0

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

L — +
| d |
focoscccosscoss +
| 12:31:14.000 |
L +

oo +
| x |
O +
| 1984-10-12 |
R +
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3.2.5 NULL

3.2.5 NULL

BOANEOUT, (A REGAR, JEPEERTLOY L, A DO EJEPEEA TN L (NOT NULL ), B A s sG2  aisg i
ETERE, PRIFEIEEMEN CERERIME,

NULLRJIZIEIR{E

AND . OR. XOR A1 NOT FWEL{ERAUIT,

a b
false false
false null
false true
true false
true null
true true
null false
null null
null true
OpenCyphers& & it

Nebula GraphH, NULLIHEME/E S openCypher [, JG&thalgExB 2 b,

NULLEJEEE:

a AND b

false

false

false

false

null

true

false

null

null

aORb

false

null

true

true

true

true

null

null

true

Nebula Graph"!, NULLAYIER/ERFAopenCypher,

NULLEE(EFIERE]

Nebula GraphH, A NULLE/ELIGR[EIEE R A H A openCypher,

il

fEFANOT NULL

BIEFREE, FFN player , FE7EJEE name 27 NOT NULL o
nebula> CREATE TAG player(name string NOT NULL, age int);

i SHow AT A QIEARZETEA], JBPE name 4 NOT NULL , JBPE age WERIARY NULL .

nebula> SHOW CREATE TAG player;

focoooooooos - +

L SRS +

| "student"

| Create Tag

"CREATE TAG “player™ (
“name’ string NOT NULL,

- 60/321 -

a XOR

false

null

true

true

null

false

null

null

null

NOT a

true

true

true

false

false

false

null

null

null
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3.2.5 NULL

| | “age’ int64 NULL |

| | ) ttl duration = 0, ttl_col = """ |
Fommmmmeeam e e e m +

i A Kobe , JE M age RJ LM NULL

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

{EFANOT NULLHIZEBERIAE

BIEFRSS, SN player , $5EEM: age I NOT NULL , FFIRBERIA(E 18,
nebula> CREATE TAG player(name string, age int NOT NULL DEFAULT 18);

i AR Kobe , HIZEJE M name o
nebula> INSERT VERTEX player(name) VALUES "Kobe":("Kobe");

A Kobe , JEME: age NERIME 18,

nebula> FETCH PROP ON player "Kobe"

S S S PO S SR RSP +
| vertices_ |
o e e e S O D S B S S e S S S +
| ("Kobe" :player{age: 18, name: "Kobe"}) |
o m e emmemememmmmmmmmmm——ee +
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3.2.6 #lIF

3.2.6 5IIZR
Bl (List) 28 A5IRAM, —AFIRE—TRNFES, ALl T eI A8 I M52 e,

SIRMEES (D MG HES (D @RZNTR, STIERZERISGES () BT, TTRATEHIZSES RPN, K
BERTLAGEFIHATRT, R Ze A R B A% 2

fl

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

focooooooooo +
| List |
Trococoooooos +
| 11, 2, 3] |
Sroocooocooos +

# R[EIFR[1,2,3,4,5] PAIE FRA3HTTR. FIRIMIE FAREM0F 18, FLRER R4,
nebula> RETURN range(1,5)[3];

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

# R[EFKR[1,2,3,4,5] PAE FFA-2MTER, FIRNERE—NTENUE TIRE-1, Bl 22E08E_PxR, 4,
nebula> RETURN range(1,5)[-2];

S +
| range(1,5)[-(2)] |
o +
| 4 |
oo +

# R[E5)5R[1,2,3,4,5] PALE FirAKTF2897T3%,
nebula> RETURN [n IN range(1,5) WHERE n > 2] AS a;

S —— +
| a |
Soooooooooos +
| [3, 4, 5] |
Foccccccaaas +

# TEIESIR[1,2,3,4,5] FAIE FIRAT2HTR, HXLETRDIMEEHIREL,
nebula> RETURN [n IN range(1,5) WHERE n > 2 | n + 10] AS a;

L S +
| a |
S +
| [13, 14, 15] |
L +

# T¥5KR[1,2,3,4,5] PR A BIMEE, AERE,
nebula> RETURN [n IN range(1,5) | n + 10] AS a;

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

# 95KR[1,2,3,4,5] PRTRARIMEE, AENFIRERERKLFRE,
nebula> RETURN tail([n IN range(1, 5) | 2 * n - 10]) AS a;
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3.2.6 #lIF

heomccoosoocoomnoo db
| a |
oo +
| ['6: '4’ '2) 0] |
Fommmmmmmmmmmmo- +

# [HIR([L,2, 3] TRYIMTAE, RAEREL,
nebula> RETURN [n IN range(1, 3) WHERE true | n] AS r;

Soooooooooos +
| r |
S ——— +
| [1, 2, 3] |
S +

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

I +
| size([1,2,3]) |
O, +
| 3 |
I +

# TF53R[92,90] FUTTRIGEE, fASTEwhere FaIH#TTSRAHIKT,
nebula> GO FROM "player100" OVER follow WHERE follow.degree NOT IN [x IN [92, 90] | x + $$.player.age] \
YIELD follow._dst AS id, follow.degree AS degree;

frocososaoascas focoocaos +
| id | degree |
O . O +
| "player101" | 95 |
focososaonscos focooccos +
| "player102" | 90 |
oo O +

# JFMATCHIEAIMEIBLERIENTIRFN TRHITEEHIEREL
nebula> MATCH p = (n:player{name:"Tim Duncan"})-[:follow]->(m) \
RETURN [n IN nodes(p) | n.age + 100] AS r;
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3.2.6 #lIF

OpenCyphersE & it
o SABIEIRM (Flalset, map. list) AREFE N SEEAMNEM:,
o RNEFHER range() BREGREI—PMIRIE 75 TTHE,

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

* ffopenCypherd, ZEIHBFITZRMIERE null , MENGQLH, ZEIMBR T2 K [E 0UT_OF_RANGE o

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

o +
| range(0,5)[-(12)] |
oo +
| OUT_OF_RANGE |
o +
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3.2.7 %4

327&E

£E (Set) BEEHIEIA,

OpenCypher &t

fEOpenCyphert, FENZ MR, MAENGQLH, EEMEBRITHEL
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3.2.8 Mt

3.2.8 B5Y

W (Map) 28 G¥dEIE, — P2 —HREY (Key-Value) WEFES, EWUH, Key2FrFHZEA, Valuer I,
SRR, AT LUE map[ ' <key>'] BT IEAR AL HI TR,

FE{EMRS
nebula> YIELD {key: 'Value', LlistKey: [{inner: 'Mapl'}, {inner: 'Map2'}]}
A C oo oo Oo oo OCoCano oo 0000 000000000000 500000 00000000o0o000000 +
| {key:Value, listKey:[{inner:Mapl},{inner:Map2}]} |
O O S S VSV S +
| {key: "Value", LlistKey: [{inner: "Mapl"}, {inner: "Map2"}1} |
d o C O Co oo o0 oCOCoEaEo0000 0000000000000 0050000000000 005Co0o000000 +
OpenCypher &t

* SABIEER (Flilset. map. list) FREFFHHE N REBGLIIEN.

o FFFMLEYE (map projection) .
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3.2.9 JERUEAGL

3.2.9 ZAEER

SRR TR N 2SI SR N 7y — DAY,

BERBIAE

nGQL 1.0fEHCIES FUEMy2eREEi (BRaFE) © (type_name)expression . 4N YIELD (int)(TRUE) , &5 M 1., HEXN T
HORCIES R R, RE S S,

nGQL 2.0ffHopenCypherfty /5 st T2 RISR I EE

JERIRHIFIRIEE
BRi%L i AH
toBoolean() FFFIF R AR AR
toFloat() FFRE B AT R AR B
tolnteger() FHE R B AR
type() IRl HAS U R,
il

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

R, +

| b |

ecococoaoa +

| true |

o +

| false |

T cococoaoa +

| true |

Prooooooonos +

| false |

Trococococoa +

| __NULL__ |

YRR, +

nebula> RETURN toFloat(1), toFloat('1.3'), toFloat('1le3'), toFloat('not a number');

Tcocoooconoo Thcocoooooooanans | S R SRy I cocooocoooonacanooooaaos +
| toFloat(l) | toFloat("1.3") | toFloat("1e3") | toFloat("not a number") |
R ——— L — S —— S +
| 1.0 | 1.3 | 1000.0 | __NULL |
Trococoooooaos Thococoooooococoos frocoooooocococoos frococoooooooocococooocoaos +

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

R o o o e +
| toInteger(l) | toInteger("1") | toInteger("le3") | toInteger("not a number") |
fomcmmmmmmoeoe- dommmmmmmmmmeeeo o mmmmmmeo—oooo o o mmmm e mmmommmmm—mo—mo- +
| 1 | 1 | 1000 | __NULL |
R o o o +

| type(e) |
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3.2.9 JERUEAGL

| "follow" |

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

o o e +
| a |
o +
| ("100" :player{age: 42, name: "Tim Duncan"}) |
PP +

oo +
| count |
fremsmoms +
2
oo +
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3.3

33T=MEEREN

33.1 85T (FHLEH)
EEEIFPR AT FEEROBARBACE &, R Tdig rHREFE, REEEEER,
Nebula GraphX =M\ TE &FH EFER)

* (OpenCypheriff]) HEEENTA), ILENTEBILZ MR AT RIZERE,

* (nGQLYB) Z2ANEWAILIEIGH, M rs () 70, RRERE—DEEER,

* (nGQLY®) mILIHEER () M2 OAEIERLR, E—PERIEERATLUEN T —DERIH A

OpenCypherk&atE

HEEAERF, HEAEEAOpenCypheriBAAInGQLY EiEA), HIAIMATCH ... | 60 ... | YIELD ..., (RFAMANIEM
HRIE X,

o MR OpenCypheriEf] (MATCH. RETURN . WITHZE) | IEAE(HEETR D SHE T,

o WIRAMFEFNGQLY JEIESR) (FETCH. GO. LOOKUP %) | A% & EAFE S HE T,

£ AEIRRIFES

plan— A EfHE = TEWA, B, CHL, AR DER(E, BRDIMERME, CE-PEHRME, WRENTIRES,

MREPATRIG, NEEADEEIRBEARE XY - RARNR, WHEANANERRTHATEF.

BiHA © openCypheriif H5EK,

il
* OpenCypheri&f]

# FRAEHRZSI T,
nebula> MATCH p=(v:player{name:"Tim Duncan"})--() \
WITH nodes(p) AS n \

- 69/321 -
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3.3.1 Ea&Eil (FH4Eii)

UNWIND n AS nl \
RETURN DISTINCT nl;

* nGQLY & (775)

# HiREA,
nebula> SHOW TAGS; SHOW EDGES;

# BAZ TR

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

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

* nGQLY & (EiER)

# EEFERS TN,

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

focosomaos focosocomomans +
| Team | Player |
oo o +
| Nuggets | Tony Parker |
focosomans . +
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i

3.3.2 HEXE

X_

332 HEXTE

Nebula Graph R ¥FIF—SB VS RIEN B E LB BIEHE 5 — 5B,

OpenCypher &t

HEGIH—PNERIA, AR, RERLEmH. Bl :

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

0 Oy S S 0P Sy S S SS +
| v |
S R S S S SR +
| ("player100" :player{name: "Tim Duncan", age: 42}) |
0 0 0 LY S S0 S0 S SRS +

RBIFREY v BER B E AR

NGQLI B
nGQLY B B E XA LIFRR N $<var_name>, var_name I FZREEECTFHIRR, AV HALFAT,
HE B L ETHTER, PUTERGLBEMASRK, AHeEEME IR T .2 50 B € A &,

BRI AERPEAAE X ERE, EAEANEAERIESIE 5EH [#3.nggl-guide/4.variable-and-composite-

queries/1l.composite-queries/:],

B B R KRN,

il

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

frocacoooos froooooococoooa +
| Team | Player |
Srocoooooos [ +
| Nuggets | Tony Parker |
Trococoooos frocoooococoooa +
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3335 AN
S0 LUFE WHERE A1 YIELD T~AHh5 | s a1

B - ARECGEM TnGQLY &,

5 ARREN

s

$M.<tag_name>.<prop_name>

SR BiR
3 FOREIA R
tag_name RUIIFREE TR,
prop_name PRSP JE PR .
B&Y=

$$.tag_name.prop_name

S8 iE]

$$ Fr BN,

tag_name IR AR,

prop_name FRZE Y JE PR .
5| i EY

5| AEEXMLENE

<edge_type>.<prop_name>

edge_type ]

A,

prop_nanme SO JE AR

5| AMEBRIARE

bRT B XA, RESIEHAT =MNERYE
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3.3.3 5IHEM

2R B
src puliv] =i
_dst T E YR
_type IS TINTR RS, ERS R0,
_rank Jfrank(d,

il

# IR[EIFSHE R AR p Layer Bname /B BN B B9 2 19152 p layer BVage /B 14 1B,
nebula> GO FROM "player100" OVER follow YIELD $7.player.name AS startName, $S$.player.age AS endAge;

frocoscacosscoss Focoocaos +
| startName | endAge |
O . +
| "Tim Duncan" | 36 |
focoscccnsscoss Focooccos +
| "Tim Duncan" | 33 |
O F O +

# R[EAZEE fol LowtIdegree B (B,
nebula> GO FROM "player100" OVER follow YIELD follow.degree;

oo +
| follow.degree |
o2 +
| 95 |
focosocamasccnss +
| 90 |
o +

# IREOZEE fol lowdViECsam. BMR. BRERIEFbrank(E,

Sl
nebula> GO FROM "player100" OVER follow YIELD follow._src, follow._dst, follow._type, follow._rank;
YN YRS P, S +

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

foooosomansmos foocosomaasnos e oscosoocnsooas +

| "player100" | "player101" | 136 | 0 |

cacooooaaons S conoacacons . rooooooacnooans +

| "player100" | "player102" | 136 | o |

fooocsomansos fomcssomaasoos e Poscosoocmoooas +
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3.4 5HFF

3.4;5EHT

3.4.1 LHERTF

Nebula Graph 2RI LEFAFAI T,

15 WiH

= Vit fE

+ ik
Tk

g Feik

/ Bk

= iR

=, = RET

< T

<= NFET

% A
TGS

IS NULL ANULL

IS NOT NULL A HNULL

HERHREIEE 2 true B0 false

B ¢ LA RSB EEH A E X, SPRATREENULLEHE,

OpenCypher &t
Nebula Graph®, NULLIt##/EfopenCypherfH, T AMAIRERNEE, ffopenCypherd, IS [NOT] NULL 3% 5

OPTIONAL MATCH —/CfH, {HZnGQLASZ4F OPTIONAL MATCH .

il

TRPER LR, REDARNE, NRZERIEAHE,

B - nGQLAMIHHZERF 572 =, openCypherHIHERFSE =,

nebula> RETURN 'A' == 'a', toUpper('A') == toUpper('a'), toLower('A') == toLower('a');
O oo o o +
| ("A"=="a") | (toUpper("A")==toUpper("a")) | (toLower("A")==toLower("a")) |
fommsmmmmnmes L L A D L S s +
| false | true | true |
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nebula> RETURN '2' == 2, toInteger('2') == 2;

Fommmemeee- o mmmm e +
| ("2"==2) | (toInteger("2")==2)

O, o +
| false | true |
Fommmmmeee o +

nebula> RETURN 3 > 2;

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

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

O, R +
| (2>:||2u) | (2>=2) |
focooccconos foososcoe +
| __NULL__ | true |
O, F R +

nebula> YIELD 2.0 < 1.9;

S db
| (2<1.9) |
L +
| false |
omcmmmoe- +

nebula> YIELD 0.11 <= 0.11;

Trococoooooococs +
| (0.11<=0.11) |
T, +
| true |
Fommmmmmeeeeee +

nebula> YIELD 1 != '1';

| (11=1) |
. +
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3.4.1 AT

IS [NOT] NULL

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

YR, YR YRR, +
| valuel | value2 | value3 |
R, Fommmeeeee- o +
| true | __NULL__ | __NULL__

R R o cacocoaoa +

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

S P oo o o oo oo o e +
| length(NULL) | size(NULL) | COUNT(NULL) | NULL IS NULL | NULL IS NOT NULL | sin(NULL) | (NULL+NULL) | [1,NULL] IS NULL

oo N N oo N e . o +
| BAD_TYPE | _NULL__ |0 | true | false | BAD_TYPE | __NULL__ | false |
oo Fommmmmeeeee Fommmmme—eeee Fommmeeeeeeee oo oo Fommmmemeeee dommmm e +

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

L e +
| map.name IS NOT NULL

o +
| false |
femsscsmmsssansnasmseas +

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;

L L SR e S S +
| mapl.name IS NULL | map2.name IS NOT NULL | map3.name IS NULL |
o o o +
| false | false | true |
L fremmsccmmssseassnssmsmas L S +

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

o2 o e R +
| n.age IS NULL | n.name IS NOT NULL | n.empty IS NULL

foccsocaoasccoss Focososasocccoosanss fecosocososasscaos +
| false | true | true |
O, o e oo +
| false | true | true |
frocosocaoasccoss focososasocccoosasoss fecosocososanscass +
| false | true | true |
O, oo S, +
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3.4.2 fi/RFF

3.4.2 TIRT

Nebula Graph>ZHFH/REFA T,

= WiRA
AND B
OR 2
NOT W
XOR W el

X FLUEBEEES, HSWBHE Y [#3.ngql-guide/5.0perators/9.precedence/: o

HTFHAE NLL ZESEE, S WNULL [#3.ngql-guide/3.data-types/5.null/:],

AsEFRE R

fENebula Graph 2.0, JEORFARER A N Ai/RIE,
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3.4.3 EIHEY

343 EEMN

nGQLAFHEMEER () M2 IMERHEEK,

openCypher¥& &t
BEHEMFOGEHTnGQLY B,
EP A
nGQLMSQLZ A — D EEX F& FEIIVAE T

* {ESQLH, FEMBMEEERIERHI,

* 7EnGQLHY, FHEIRZELSELUshellrFHEER (|) LI,

il

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

R LUEE AT view A TR ZOR EIRYEE R, QIR viEw , FRGRIEIHARAID,

REORHAE YIELD TR O TREANREISRIZERN S, FREAEEERANERS IR $-, BIAREIFE $-.dstid o
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3.4.4 51HIFF

3.4.4 5|
nGQLAR LT | FI7F 3 27T WHERE AT VIELD FAJFRIEME, B0 8 S8 i s i 2 pil B s 5,

openCypher¥& &t

SIRFFOGER TnGQLY &,

5| ARYIER
5 FTF WiHA
() 5 HRih e, EZERES WS IHEMY [#3.ngql-guide/4.variable-and-composite-queries/3.property-reference/:].
$$ SIHBMS, BEZERESWSIHEMY [#3.ngql-guide/4.variable-and-composite-queries/3.property-reference/:].
$- 5 E AERHEERZAINIBEOMBSER. B2ERESWEER [#3.ngql-guide/5.operators/4.pipe/:1s

ANl

# RGN LA R AN B B S EVER,
nebula> GO FROM "player100" OVER follow YIELD $7.player.name AS SrcAge, $$.player.age AS DestAge;

frommmmmms LA +
| SrcAge | DestAge |
S [ dh
| 42 | 36 |
frommmsmms L — +
| 42 | 41 |
omcemmoo Fommmmeee- +

# 3R[5lplayer100iEFEHIp layer B9 FRFNEPAo
nebula> GO FROM "player100" OVER follow \
YIELD follow._ dst AS id | \
GO FROM $-.id OVER serve \
YIELD $7.player.name AS Player, $$.team.name AS Team;

Fommmm e F +
| Player | Team |
frocococococoooooon frocooaccoooa +
| "Tony Parker" | "Spurs" |
R —— [ —— +
| "Tony Parker" | "Hornets" |
Fommmmmmmmmemeee- ommmeeeeeo +
| "Manu Ginobili" | "Spurs" |
S S — [ — +
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3.45 £8icET
BHZNEKRE, ATLUERSESZERF, T4 UNION . UNION ALL . INTERSECT A1 MINUS o

FTERGIBREMFNIIEESMEAE, 4R nGQLIEAHEZ MESZHELT, Nebula GraphZ WAERIGHTHE, FRIEMHESTE
TENFE o

openCypher#&&it

LR IGEM TnGQLY &,

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

* SZELLT UNTON DISTINCT (BUfEHZAS UNION ) REIFMESANBRHE, FUEELZNITHR,
o SBELT UNION ALL R[EIFNMESANIBRYIEE, TEELNITHR,

* left Ml right A MHFIBERRIFIFIEIE A, AIRFEFAEIRIA, 1HS W20 [#3.ngql-guide/3.data-types/

9.type-conversion/:1,

il

# REIRNEWERNHE, FEEENTER.
nebula> GO FROM "player102" OVER follow \
UNION \
GO FROM "player100" OVER follow;

# REIRNERERNHE, ASEENTEH,
nebula> GO FROM "player102" OVER follow \
UNION ALL \
GO FROM "player100" OVER follow;

# UNIONtERTIAFIVIELDIEA)—#E A, BEENRKNES—THMEY], S8IHERNFRES,
nebula> GO FROM "player102" OVER follow \
YIELD follow._dst AS id, follow.degree AS Degree, $$.player.age AS Age \
UNION /* DISTINCT */ \
GO FROM "player100" OVER follow \
YIELD follow._dst AS id, follow.degree AS Degree, $$.player.age AS Age;
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O O oo +
| id | Degree | Age |
frocososaoasccs focoocaos focooo +
| "player101" | 75 | 36 |
oo O oo oo +
| "player101" | 96 | 36 |
focososconscos fooooccos focooo +
| "player102" | 90 | 33 |
. oo FO. +

INTERSECT

<left> INTERSECT <right>

o SZEFT INTERSECT IR A NMESARIBIYREE,

* left Ml right AIUVEMHFBEIIFIFIEIRIE, AIRTERHBIRRT, 155 W20 [#3.ngql-guide/3.data-types/
9.type-conversion/:].

il

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

MINUS
<left> MINUS <right>

IBELT MINS SR I MR SAMIBRYZE R, HIA-B, TETER left Ml right MRS, A-B FORTERGAY, HENMEELSBHIIITR,

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;
Empty set (time spent 2243/3259 us)

EREHTNEEFNMER

YR ESESBREAEES () K, &ER [#3.nggl-guide/5.operators/4.pipe/: 1F9E e, Hl40
GO FROM 1 UNION GO FROM 2 | GO FROM 3 *Eiﬁ;i: GO FROM 1 UNION (GO FROM 2 | GO FROM 3) o
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il

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

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

nebula>|GO0 FROM "playerl102" 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;

HEWRICHTLHENIIER, RJEHITERHER UNTON #R1E,
[E45 5 Al LUB S TRIILS S, Blan

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

UNION \
GO FROM "team200" OVER serve REVERSELY \

YIELD serve._dst AS play_dst) \
| GO FROM $-.play_dst OVER follow YIELD follow._dst AS play_dst;

AT, SRS ET, BT o #R1F, FRRRSEIRGS SEERIT T —H1R0E,
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3.4.6 FATHGEEAT

3.4.6 FAFHTERA

Nebula Graph=H{E I FAFHIBREATHTIER, R, PREER, FRIGsEFT,

£y Wi

+ EERETAT

CONTAINS TEFRFERATIER,
(NOT) IN TR A PR AME,
(NOT) STARTS WITH TEF A HR T SR BT PERC,
(NOT) ENDS WITH TESFTT ER I 45 R P T IR,
IEMIZRA s E MR e 745 £

VLW o A TSR EPCACAR X 73 RN E

il

nebula> RETURN 'a' + 'b';

Foooooos +
| (ath) |
L S +
| llab" |
Soooooos +
nebula> UNWIND 'a' AS a UNWIND 'b' AS b RETURN a + b;
L +
| (ath) |
Focoooos +
| llabu |
Socoooos +

CONTAINS

CONTAINS ZERAFB AN /LA A ER 2 R ER A,

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;

e OCEEEEEaEEooD . R O +
| s.name | e.start_year | e.end_year | t.name |
Fommmmmmm—mm—een o ommmmmeeeeee O +
| "Tony Parker" | 2018 | 2019 | "Hornets"

I cocococoaooana e coooooooonaoa M coooooocana M cooooooooa +

nebula> GO FROM "player101" OVER serve WHERE (STRING)serve.start_year CONTAINS "19" AND \
$7.player.name CONTAINS "ny" \
YIELD $7.player.name, serve.start_year, serve.end_year, $S$.team.name;

. o oooooooooEEEonooa . | +
| $”.player.name | serve.start_year | serve.end_year | $$.team.name |
Fommmmmmemeeeen oo S Fommmmmmeeeeee +
| "Tony Parker" | 1999 | 2018 | "Spurs" |
T cocoooooooacana foooooooooonocooooa I coooooonooacnoo T cocooooocooos +
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3.4.6 FATHGEEAT

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

L L S fFocmmsmmmseansnos fremmsccmmsmseas +
| $A.player.name | serve.start_year | serve.end_year | $S$.team.name |
o oo o O +
| "Tony Parker" | 1999 | 2018 | "Spurs" |
L L S S fFocmconassenasmos fremmscsmnsssees +

(NoT) IN

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

focoscccnsscosoms L focosomcoscansosososanssaonooas +
| (1IN [1,2,3]) | ("Yao" NOT IN ["Vi","Tim","Kobe"]) | (NULL IN ["Vi","Tim","Kobe"]) |
o o o +
| true | true | false |
o U U +

(NOT) STARTS WITH

nebula> RETURN 'apple' STARTS WITH 'app', 'apple' STARTS WITH 'a', 'apple' STARTS WITH toUpper('a")

o e o e S +
| ("apple" STARTS WITH "app") | ("apple" STARTS WITH "a") | ("apple" STARTS WITH toUpper("a"))

o o o e o e +
| true | true | false |
o o Ao +

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

L S — L N —— +
| ("apple" STARTS WITH "b") | ("apple" NOT STARTS WITH "app")

oo o +
| false | false |
L L S +

(NOT) ENDS WITH

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

L L L S L +
| ("apple" ENDS WITH "app") | ("apple" ENDS WITH "e") | ("apple" ENDS WITH "E") | ("apple" ENDS WITH "b") |
o o o oo . +
| false | true | false | false |
L S L S L S L +

IEMFRAL

B YHi{XopenCypheriEfy (MATCH . WITH ) CRRIEMIZRSA, nGQLY IEA] (FETCH. 60. LOOKUP &%) BT AHFIE
MFEF,

Nebula Graph>Z i FEMZESAIATIENE, EMZFRKXINEEBAAKE std: regex , EATLUEHIETE =~ '<regexp>' #ATIEN]
FORA LR, a0 -

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

foccsocaoasccososcnosasaosaos +
| (384748.39=~\d+(\.\d{2})?) |
o +
| true |
focccoccmasccnsoscnosacaosaos +
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3.4.7 JIFBAFF

3.4.7 FRTERT

Nebula Graph>FHHER%IZ (List) 3B/HHITIEE, KRB ERUIT,

B BiRH
+ RS,
IN TERBGEETHIR,
[1 i B TR ERF T R B R A TR
syl
nebula> YIELD [1,2,3,4,5]+[6,7] AS myList;
o +
| myList |
Irococooocoacocococococon +
| [l i) 2 > 3 i) 4; 5 3 6 ) 7] |
T S S —— +

fommemmmmmmmemmmoe- +
| size([NULL,1,2]) |
o +
| 3 |
fommmmmmmmmemmeoe- +

Fom e +
| (NULL IN [NULL,1]) |
frococoooooooococacoos +
| true |
S ——— +

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

O . +
| number |
focooccos +
| 2 |
oo +
|3 |
fommeo oo +
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3.4.8 BRFFLER

3.4.8 TEAFLIER

nGQLIEEAFHIESER MBS EHEIEIAN T (A —ATHERAF LR

c - (%O

¢ !y NOT

RNV AN

. +

¢ == >=_ > <=, <, <, |I=
* AND

* OR. XOR

* = (ifE)

IRFSKKHHMHELRAGERELRY, sRENERIGHT, RAMERERFIN (WGEEER) .
BEAR LR IEsENNF, ZRXEdoaBlirE, rTLERERE S,

il

nebula> RETURN 2+3*5;

openCypherEZ& 1%
fEopenCypher™t, HEARERIDUERIESE, Bl x <y <= zFE M T x <y AND y <= z,

EnGQLH, x <y <= zFMT (x <y) <=z, (x <y) WERE—MA/RE, FERA/REN 2 R, REEHRZE WL,
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3.5 BsIERAK

3.5 I FRIE T

3.5.1 REHFEHH

Nebula Graph3ZH AT BRI
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3.5.1 WEHEEE

BRI Wi

double abs(double x) IR [l A E

double floor(double x) R NF B TR R,

double ceil(double x) R AR F B F xR NERL

double round(double x) R EXFOL P REBUE, ANTRXIGEFERR, WK E ORI R,
double sqrt(double x) IREIRIYFE 5,

double cbrt(double x) IR EIXAYSL IR,

double hypot(double x, double y) REIEM =M (B RAxAly) IRBK,
double pow(double x, double y) HR[E$x Ny $HIE,

double exp(double x) KA $e ™ x$IME,

double exp2(double x) KA $2 7~ x$IME,

double log(double x) RN E SR e X R #

double log2(double x) IR [\ L2 A A5,

double log10(double x) IR[EILA1 0 XN £

double sin(double x) IR EIX Y IEGEAE,

double asin(double x) PAEN NGRS

double cos(double x) PEEP GRESHAIEN

double acos(double x) IRIAIRHY R ARTL B

double tan(double x) R [ IE Y E,

double atan(double x) R [ S IE B E

double rand() R[EI[0, 1) RIRTBEHLIE R

int rand32(int min, int max) KA [min, max) PIFT—PBEA32 M1 ZEHL,

PERTLLUUE A—ANBH, B EHIE R nax , I nin BRIAHK 0,
WIRIEARE ASEL, N2 N RS HY 32 Aty Bl N BEHLR E,

int rand64(int min, int max) IRIE] [min, max) PAY—BEAL6 AN REEL,
A LLRE A— DB, ESEEHIE N nax , BEI min BRIA K 06
WRIERMEASEL, N2 W RFS 164 Wi tyE Bl N BEH TR E],

collect() TR A IRE — MR,
avg() REISEITFEE,
count() RIS,
max() I <R FUNIEN
min() R ZE R ME,
std() R [E SR SR BRIE
sum() R BB,
bit_and() P HIANDRAE,
bit_or() PN ORIGE,
bit_xor() BAXORIEELE,
int size() R BB G TSR IR
- 89/321 - 2021 Vesoft Inc.
map(fun, iter) FAEREBN A THE AN RIS TS, EE— DGR R,

int range(int start, int end, int step) JK[E] [start,end] FHEE S KAVEL IR, 5K step BRIA N1,



3.5.1 PBEREREL

| BEm0 - ARBHEO NILL , WU R A S,
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3.5.2 WEFFFHEE

3.5.2 AEF R HE
Nebula GraphsZ#LUT B E4F H B

B © HISQL—FE, nGQLAYFAFERG| (L) M 17F46. HRCIESHTIIRIIZM 0 TF46IT,

B A

int strcasecmp(string a, string b) HBMADFR . CRXRNE) o Ha=blY, iK[E0, Ha>bjg, REKTOME, Ha<bif,
REVNT 0L,

string lower(string a) REVNGT AR TR,

string toLower(string a) F Lower () HHIF,

string upper(string a) REKE TR F R R

string toUpper(string a) F1 upper () AHIF o

int length(string a) DUFATHEANT, RIAIAE TR R,

string trim(string a) TR HR KA R BRI 224

string ltrim(string a) TMBRAF ER KRR 2245

string rtrim(string a) TR =F £ R R 24

string left(string a, int count) R[N FRFERAEM] count DNFAFERATFFAFE, AR count B FAF BRalg KL, NHRE 714 &a,

string right(string a, int count) R EFRFERAM count DNFRFLREIFFRFER, AR count L TRFHR Al I, NLR[EITH Ha,

string lpad(string a, int size, string TEFRFER Al AEMBATE letters FHFE, HIRIAl size KEERY TR,

letters)

string rpad(string a, int size, string TEFAFERal A MBETE letters FRFA, HHRIE size KEEHIFRFH,

letters)

string substr(string a, int pos, int TR B alFaENE pos FFhh (AN pos MEMYFRF) , RIS count N7, HRHHIT

count) FreRFFR ],

string substring(string a, int pos, int A substr() HHFE,

count)

string reverse(string) W R El A R

string replace(string a, string b, string FFEAF R arh Y T RO A i e,

c)

list split(string a, string b) ETF PR D T e, IRE—DMFRFERIE,

string toString() FHE R AR A T BRI,

int hash() PREUERN RITGE,

B 1 AERZEOY NULL Ul HE 5 RO ARE Y
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3.5.2 WEFFFHEE

substr () Fllsubstring() B3R [E]35EA
s TG (@) Mo FFas,
* AR pos N0, MR [EIEEANFHFH,
* AR pos KT HRATHFRI, NHEKEZE T,
* G5 pos /2 AL, WMR[E] BAD_DATA o
* QUSRAWE count , WLRIBIA pos (L EITAAE F1FH R EBHY ¥ 71 Hio
* 415 count O, MIR[EIZEFRFER,
* fFH NULL RS R B BEIR [hitps://github.com/vesoft-inc/nebula-graph/issues/8781,
OpenCypherdfi &t :

* fEopenCypherd, AIRFFFH a Jnull, ZKME null,
* fEopenCypher¥, 413 pos 40, In openCypher, if pos is 0, &REIMNE—NFRIIFAE.  count NFAFIY T F1F o
* ffopenCypher, 415 pos 5% count >4 null BRFEEEL, = HIIEEIR,
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https://github.com/vesoft-inc/nebula-graph/issues/878

3.5.3 P I A Bxi £

3.5.3 W& A #ARYia) X

Nebula Graph3Z#LL T P H HAI R B

B WifA

int now() AR 2 AR GE [E] 2 RTINS XA Al

date date() IR S ATRGUKE L /T H Y (UTCINTD

time time() TR S AR GUR A L /TN (UTCINTD
datetime datetime() HRE 1 ARG B S 1 H AN (UTCINTAD .

date() . time() Fl datetime() BARER T & AZHEARECY AR RIS H ], & 3ZstringMmapZS ISR,

openCypher¥& &t
* ffopenCypherH, HfEIFEHHEIZRD,

* (EnGQLH, IEKSHEIR, ZMEE RN 000,

syl
> RETURN now(), date(), time(), datetime();
R R S L S —— +
| now() | date() | time() | datetime() |
O O oo o +
| 1611907165 | 2021-01-29 | 07:59:22.000 | 2021-01-29T07:59:22.000 |
R R S L S —— +
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3.5.4 Schemaki#k

3.5.4 Schemaixi#k

Nebula Graph¥% ;LT Schemai%i,

B BiRH

id(vertex) R[] RID, RS ID AT — 5,
list tags(vertex) IR A S IAREE o
list labels(vertex) AR [ s IR R
map properties(vertex or edge) e SUD S EIREN L
string type(edge) R[EARTAZ,
vertex startNode(path) 7N G SUL e STt L) PEEI AN e 1D
string endNode(path) IR — SR — SRR R B Y H 19 521D,
int rank(edge) R [E5A ranks,

ARl

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

oo O U +
| tags(a) | labels(a) | properties(a) |
oo R o e +
| ["player"] | ["player"] | {age: 42, name: "Tim Duncan"} |
O oo S +

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

S e coconoos 2k
| type(r) | rank(r) |
{remmsssmms L +
| "serve" | 0 |
omcmomoe- fommmo— +

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

0 0 0 LY S S0 S0 S SRS Trocococoooooooocococononooooooco0oa +
| startNode(p) | endNode(p) |
o O OO EOO D CEEEEEOEEOEEE HEEEEEOECONOEEEEEEEOECONOTDD OO EOaEEEEEEEEEEEOaCOEEEOEEODG +
| ("player100" :player{age: 42, name: "Tim Duncan"}) | ("team204" :team{name: "Spurs"}) |
o m e meeemmemmmemmmmmmm—————e- o m e +
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3.5.5 CASE#&iA

3.5.5 CASEFRXT{

CASE FER UM A S fF 45 BEnG QLA WIE AIRYEE S, H T VIELD A1 RETURN FfUH, MlopenCypher—£f, nGQLIZMFHIFE X
1Y CASE #&3A30 ¢ fai s R F 20

CASE FEEXZBIATE RN, FHEWRH — DRI I IEESME, RIEREEER, ARAW RS, I s 7
AREIZER, AIREH ELSE TA AN R AEMIZR:, NHEE NLL .

TEAASCHIR B,

/ Tag: player \
VID: “playeri02” \
Properties:

* name: “LaMarcus
Edge type: follow Aldridge”

—

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

Property: .
= degree: 75

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

* age:36 * age:42

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

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

Tag: team Tag: team

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

* name: “Nuggets” * name: “Warriors”

—
—

N Graph space: nba
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CASE <comparer>
WHEN <value> THEN <result>

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

I CASE FAN—E B END £

S8 Wife

comparer T 5 value A TEEREIIME S E B 7EGA K,
value F comparer HEATELER, ANSRPERL, MW LIS,
result A% value PR comparer , JBRIENZ result
default BIRBEE SR, WER[EZ default o

il

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

ELSE -1\
END \
AS result;
S ccooooo +
| result |
L N +
| 1 |
feocooooos +

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

ELSE "Nah" \

END \

AS Age_above_35;
YRS e em e ere +
| Name | Age_above_35 |
o memmmmm—eeea o +
| "Tony Parker" | "Yes" |
o OO EEEOaEEEEEEEEE0G . +
| "LaMarcus Aldridge" | "No" |
Fom e o +
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3.5.5 CASE#®xK

CASE

WHEN <condition> THEN <result>

[WHEN ...]

[ELSE <default>]

END
ZH BifH
condition ANERZPF condition Mtrue, FRifiEItstt.
result condition Aytrue, MERMEMH: result o
default IR SMIERE, MERENZ default o

il

nebula> YIELD \
CASE WHEN 4 > 5 THEN 0 \
WHEN 3+4==7 THEN 1 \

ELSE 2 \
END \
AS result;
Prooooooos +
| result |
froooooooos +
| 1 |
Foooooooo +

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;
YRS o e e m e +
| Name | Starts_with_T |
o memmmmm—eeea dommmmmmmeeeea +
| "Tim" | "Yes" |
e O EEEECaEEEEEEEEE0G o cocoaoanonanas +
| "LaMarcus Aldridge" | "No" |
Fom e oo +
| "Tony Parker" | "Yes" |
e cocooocoaoooooanoooa o ococoaooooaos +

E AR AR XS
N7 R ANERIE N, ERE TRENNES. HS AT R

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

ELSE "No" \

END \

AS Age_above_35;
o OO EOEOaEEEEEEEEE0G Y . +
| Name | Age | Age_above 35 |
Fom e mmmmmmeeeeee FU oo +
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3.5.5 CASE#®xK

|36 |
+ +

| "LaMarcus Aldridge" | 33 | "No" |
+ +

RBIA RN YIS AR KT 35N ves . (HRERRMMER, Fh 36 4TI No o
ORENEEA T F BB CAsE ZEA, BRI $9.player.age Al $5.player.age > 35, LU Y36HT
* $$.player.age FY(E N 36, BRI int,
o $$.player.age > 35 MMEN true , HIEZER! Nboolean,

XTSRS RETRICAL, A Sett, PIMGRIE No o
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3.5.6 FIREEL

3.5.6 FIREEK

Nebula Graph> L T41I# (List) B%.

B WifA

keys(expr) RE—MEIF, DEFRFRBRIYA LWt ire 8.
labels(vertex) R [A] FAIPREES I

nodes(path) R B FTE SEIER,

range(start, end [, step]) JR[A] [start,end] JEEINEIESKWFIR, BINTK step H1,
relationships(path) REFREEHATA % RIPIER,

reverse(list) IR [ELRF IS 28 RS 2.

tail(list) RN E AR — DN IR ITHSI .

head(list) REFIRIEE — TR,

last(list) A EIEZIE =55 73 = pd A 8

coalesce(list) R[EFF P — N IEEITHR,

reduce() 1#%% Mreduce®# [#3.ngql-guide/6.functions-and-expressions/11.reduce/:],

BEW 1 AERZSHEOY NULL U HE 2 SRR ARE Y

il

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

frococoooooooococacooooooonoocooooo00 Pocoooooocococansoocooooos rocoooooocoo Srocooooooaos froccococococooos +
| reverse(ids) | tail(ids) | head(ids) | last(ids) | coalesce(ids)

S S ——— L S —— S ——— S —— +
| [487, 521, "abc", 4923, __NULL__] | [4923, "abc", 521, 487] | __NULL__ | 487 | 4923 |
Trococoooooooooocacoooooooococoaoo000 {rocoooooococococoooooococs frocoooooocoa Docoooooooos froooococoooooocs +

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

frococooocoaos frocococococooooooaooooocoooos +
| Llabels(a) | keys(r) |
R ——— R S ——— +
| ["player"] | ["degree"] |
Trococoooooaos Trocococooocooooooaoooconoooos +
| ["player"] | ["degree"] |
e e O SRV VSV +
| ["player"] | ["end_year", "start_year"] |
R Fom e +

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

nodes(p)
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3.5.6 FIREEL

| [("player100" :player{age: 42, name: "Tim Duncan"}), ("player101" :player{age: 36, name: "Tony Parker"}),
("team204" :team{name: "Spurs"})] |

| [("playerl00" :player{age: 42, name: "Tim Duncan"}), ("playerl125" :player{age: 41, name: "Manu Ginobili"}),
("team204" :team{name: "Spurs"})] |
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3.5.7 countBi%L

3.5.7 count{#k
count () BT LU E I EBA T
* (nGQLY &) #ErlLARINE count() A GROUP BY XHEEMEIEAT /0 AIHEL, T YIELD JR[EIS5 R,

* (openCypher/7:) SERTLUE count() XHEEMMEREITHEL, FEEEA RETURN IR[EISER, AFREMA GROUP BY ,
EE
count({expr | *})
* count(*)iEEIEATH (EHENULL) .
* count(expr)iR Al & F XM IEAHE M S HL

* count() Fl size() AR,

il

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

O, F . o +
| COUNT(b) | COUNT(*) | COUNT(distinct b) |
frocooooooos Trooooocooos Thoooooooooooooooo000 +
| 4 | 5 | 2 |
Fommmmmeee- dommmmeeeeo oo +

# iR[Elplayer101l followfIA, UKzfollow playerl0lF9A, EINAZEIM,
nebula> GO FROM "player101" OVER follow BIDIRECT \

YIELD $$.player.name AS Name \

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

o P, +
| $-.Name | COUNT(*) |
oo A +
| "Dejounte Murray" | 1 |
oo P, +
| "LaMarcus Aldridge" | 2 |
L S — | —— +
| "Tim Duncan" | 2 |
o P, +
| "Marco Belinelli" | 1 |
o e +
| "Manu Ginobili" |1 |
oo A +
| "Boris Diaw" | 1 |
o . +

ATRGIR [E S R AE A
* $- Name : EIHERTUENEL,
© COUNT(*) : W5 HIERRER,

KA INIRRE 2 nba FHIRAE R AVRES,  COUNT(*) FIFHRECT 2 RRIZATHI A player101 SZEAH follow HY KR
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# HE— | FITEURE R ER SRR
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;

Trocooc frocooooos +
| age | number |
Thocooo Trocococoo +
|34 |4 |
S S —— +
|33 |4 |
oo oo +
|30 |4 |
N Tocoooooa +
|29 |4 |
dommme S +
|38 |3 |
Thocacs Thococoooo +

# FAEZ | S BUBERRNER DB E R

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

S fremmmmmos +
| age | number |
oo 4omcomooo +
|34 |4 |
S frommsemmn +
|33 |4 |
oo fommemeeo +
|30 |4 |
Fommee R, +
|29 |4 |
S fremmmmmos +
|38 |3 |
R FE +

# Z53Tim Duncan* BERYINEK,
nebula> MATCH (v:player{name:"Tim Duncan"}) -- (v2) \
RETURN count(DISTINCT v2);

L . +
| COUNT(distinct v2) |
fomemmmmmmmmmmmeoo +
| 11 |
froassommonsosonaoonma +

# ZEKEIN, FItTim Duncan X EXRIIAEY, BEFRS] (FEEMEE) o

nebula> MATCH (n:player {name : "Tim Duncan"})-[]->(friend:player)-[]->(fof:player) \

RETURN count(fof), count(DISTINCT fof);

oo o +
| COUNT(fof) | COUNT(distinct fof) |
domcommmmeeoo oo memmmmmmemmmmmmeoo +
| 4 3 |
oo o +
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3.5.8 collectP¥

3.5.8 collecti#k
collect() FREGREI—NMFEFEATURMEIGE RINFIFR, ZHEA] LU Z S0 B EH S HIE— IR, SCIMBEER A,

collect() B—PMRAEE, FISQLHY GROUP BY ,

il

nebula> UNWIND [1, 2, 1] AS a \
RETURN a;
+--—+
| a
ot
| 1]
+--—+
| 2]
ot
| 1]

R

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

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

oo o +
| a | COLLECT(a) | size(COLLECT(a))

omfommoooo- o mmoemmmm—oo——- +
| 2] [2] | 1 |
oo o +
1l |2 |
oo o mmmm e +

# REHES, PREIGEHITE N3, REREREHRIFIRS,
nebula> UNWIND ["c", "b", "a", "d" ] AS p \

WITH p AS q \

ORDER BY g DESC LIMIT 3 \

RETURN collect(q);

Fomm +
| COLLECT(q) |
Fooooooooooooooo0s +
| [lld", "C"’ |lbll] |
S —— +

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

Fooocooos +
| ss |
Srocoooooo +
| 11, 2] |
Tomooooss +

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

o e e S e e e e e S e S e e S e e e e +
| COLLECT(n.age)
________________________________________________________________ +
| [32, 32, 34, 29, 41, 40, 33, 25, 40, 37, ...
# BT ERREHS.
nebula> MATCH (n:player) \

RETURN n.age AS age, collect(n.name);
e o e e e e R e e R e o R e e R e e e +
| age | collect(n.name)
frocaoe froccsocaosoccosasacosaoascnsacsosaoasEE ST a s Se e Do n e aeSasaoasaas +
| 24 | ["Giannis Antetokounmpo"] |
. OO O EEEE O D EEEEE L EEON0EEEEEE O EEONEECEEEE O EEOEEEEEEEEEEEEENOECEOEEEODD +
| 20 | ["Luka Doncic"]
focooe s +
| 25 | ["Joel Embiid", "Kyle Anderson"] |
[ 0 YV S S SRV SSP S +
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3.5.9 reducefsi#

3.5.9 reducef{ %k

reduce() FFFSEFGE NN THIRPMICER, REMBMESPI LS REN, RGREGEEER, LB LA E5IZ=HF 1
N CH e, 1f e HBTFSAFIAMB AT YT R M, FHEE R RS, SR LITEEEUES (WiLisp
H1Scala) Hiyfoldeireduce /i ik,

openCypher& &t

fEopenCypherH, reduce() BB A E Lo nGQLHA T Cypher/s XSHH reduce() B,

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

S8 Wife

accumulator 13 i 5 IR 2RI A R

initial 4 accunulator SR BERTAREIZEA B E,

variable NINVEGI AR, REMASIR PRI IR,

list HIRBHN LA,

expression ZFRARSFIR PG TTIIBIT—K, FFREEIRINE accunulator .

e REEAYSRIGR TSR, DU FEEAITIE X,

il

nebula> RETURN reduce(totalNum = 10, n IN range(1, 3) | totalNum + n) AS r;
oot
| r |
tommt
| 16 |
R

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

Socoos +
| r |
TFoooos +
| -14 |
Soooos +

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;

| | Somcooo +
| srcl | dst2 | sum |
 N— L S——— A +
| 34 |31 | 165 |
Trococoo frococoo Drocooo +
|34 |29 | 163 |
 — L S—— S +
| 34 |33 | 167 |
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oo oo F. +
| 34 |26 | 160 |
L L —— N +
| 34 | 34 | 168 |
e oo F . +
| 34 |37 |17 |
L — N N +

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

focosocaoscacnooacsons focomo focoocaos +
| id | age | degree |
o FRN R +
| "Tim Duncan" | 42 | 95 |
frocososaossccnsoncsons focomo Focoocaos +
| "LaMarcus Aldridge" | 33 | 90 |
o PR . +
| "Manu Ginobili" | 41 | 95 |
e fpocomo Focoocaos +
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3.5.10 hash%

3.5.10 hashi#k

hash() BNEORBIZRINVIGTH, HBRATLUBECT . TR, FIR, fi//(E, NULLSERRIE, siEITHRERXEESRER

hash() BECR FIMurmurHash2 815, i1 (seed) 4 oxc70f6907UL o #XATLUfEMurnurHahs2.h [https://github.com/vesoft-
inc/nebula-common/blob/master/src/common/base/MurmurHash2 . h1#H 2 & HIFE R,

B : TER 10N RIVENT, RAEREIBERRLZ21/10, SAREE SRIHEIERT X,
fEJavaH I AT Rl T

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

ASEhRFFRE

nGQL 1.0 FAFHZERIIVID, —Fr FRVAL T 302 A hash B ORI T AT R VIR EH, RERIZERENVID, H
nGQL 2.0[FN 32 1 FAF BB RUIVID,  Fr UETETR A k77 U EVID,

HEHFHRHE
nebula> YIELD hash(-123);
frococooooocooos +
| hash(-(123)) |
L N +
| -123 |
Trococoooooococs +
HEFHRNREHE
nebula> YIELD hash("to_be_hashed");
L - +
| hash(to_be_hashed) |
T cocoooooooononaconana +
| -1098333533029391540 |
L - +
HEIRNRHE
nebula> YIELD hash([1,2,3]);
. +
| hash([1,2,3]) |
L N +
| 11093822460243 |
o ocoooooooacana +
HEARENRTRE

nebula> YIELD hash(true);
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3.5.10 hashPi%t

| hash(true) |

HENULLBYRRE(E

nebula> YIELD hash(NULL);

HERAANEHE

nebula> YIELD hash(toLower("HELLO NEBULA"));
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3.5.11 1BIAEE

IHTABRBOURE] true BY false , 8% T WHERE T-fJH,

Nebula GraphsZHLU T B R

B Wifd

exists() ANRAETERBAETERL, SABMUN hTFAE, WK true, AWKIE false o

any() ANRAETERVEIE A THIRPIED — ek, WHRE true, HULKE false .
all() RSB RTEIE A THIRMII N TER, WHERE true , AUEKE false
none() ANSRAETE AT IAASE H TAIRF UL —DIEsR, WHRE true, HRLRME false .
single() QNSRS AT G T AR IIME—— ek, WERE true, FHULGRE false .

Bl o MUERAIEONZE, SE IR TR TR NZE, MEREINULL,

openCypher#&&it

»

&

fEopenCypher, HE X TE# exists() , FHABKEMIR T E L,

&

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

il

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

T S +
lr
fommom +
| true |
oo +

nebula> RETURN single(n IN range(1l, 5) \
WHERE n == 3) AS r;

oo +
lr |
S S +
| true |
oo +

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

Trococoo +
[r |
Srocoooo +
| true |
Trococoa +

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

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;

"Danny Green"
"Dejounte Murray"

+
I
+
I
+
I
+
| "LeBron James" | "Chris Paul"
+
I
+
I
+
I
+

------------------- [ ¥

| false |

------------------- [

| false |

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

TS 2
b
tommmee +
| true |
oo +

nebula> MATCH (n:player) \

RETURN exists(n.id), n IS NOT NULL;

S S, +
| exists(n.id) | n IS NOT NULL

O o +
| false | true |
Fommmmmmeeeeee dommmmmmmeeeen +
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3.5.12 HE X%

3.5.12 BENXEE
openCyphergEZ&14%

Nebula Graph 2.xE 73 FF HE R, hRAMHMNIT,
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3.6 @M &R

3.6 BAEIHEL

3.6.1 MATCH
MATCH TEAJTR At TN (pattern) PERCHIIRERIIHE,

—/N MATCH IBAJE X T —MEZREE [#3.ngql-guide/1.nGQL-overview/3.graph-patterns/:], FIZEAICELEETE
Nebula Graph ' HIEHE, X5 H RETURN T AR EHE

ARSI PR EEAIEZE nba MEATTER,

BE
5. 60 8% LoOKUP 5 Ho At 25 B A EL,  MATCH RYTETETE R TG,  MATCH IBTEA] DUBHEANT -

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

MATCHTI{EI2

1. wATcH IEA R4 RS A HRAR S, A s A DB TS, B — A R0 MATCH 184, A Ak, ok
MELtERS], WTaIERS], ESWAIEFEAHS] [#3.ngql-guide/14 native-index-statements/1.create-native-

index/: 1o
2. MATCH IBAIFER RS, SHRPEALAT A ER s
3. MATCH IBAJARYE RETURN T AIRZREE,

openCypher¥& &t

nGQLE A& i FT A sifilid, B4 MATCH (v) RETURN v o

EREX (pattern)
ClfE 363

AR ATCH BRI E 2D — ARG [AT . AREFEAERS], HECLEHRNAL DU, SRR JFEER
51, FREIFREAER,
B EMABERRS I RTLUINRE R, HERG IR FHEERERERE (REI0%EEES) . HARMEEL - EH
ARG, BRIFIRTEREME ARG LSS HIR0,

# 7EEMnane LIRS,
nebula> CREATE TAG INDEX name ON player(name(20));

# EERSIEHER.
nebula> REBUILD TAG INDEX name;
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3.6.1 MATCH

# WINEEZRS .
nebula> SHOW JOB 121;

frococoooooooococs froooooooocococooocoass frocoooococacs froooooococoos frocoooccococs +
| Job Id(TaskId) | Command(Dest) | Status | Start Time | Stop Time |
L O S —— S ———— S +
| 121 | "REBUILD_TAG_INDEX" | "FINISHED" | 1607073046 | 1607073046
Trococoooooocococs froooooooocococooocooos froooocococacs frocoooocococs frocoooocococs +
| 0 | "storaged2" | "FINISHED" | 1607073046 | 1607073046
e e SRSV, YRS, S, e +
| 1 | "storaged0" | "FINISHED" | 1607073046 | 1607073046
Fommmmmmemeeeeo o mmmmmemeeeeea- tommmmeeeeae ommmmmeeeeae ommmmmeeeeae +
| 2 | "storaged1" | "FINISHED" | 1607073046 | 1607073046
. o o OooECEEEaEEEEEEacs . . Mo cooococoans +

UTiGE=Y

RERTLUE — RS ] B2 R RR IO I BT (v) o
Ui e

LM @ AREERIRS (FUBPEIR S A, ARSI DNEIEARS ], HEREAS ARG, EEEETIZRENT WATCH 15
/FUO

SER DITE SS9 A :<tag_name> FER A A ITARAS,

nebula> MATCH (v:player) RETURN v;

L S S S S +
| v |
S Oy P PSSR +
| ("player102" :player{age: 33, name: "LaMarcus Aldridge"}) |
L B S S S S S +
| ("player106" :player{age: 25, name: "Kyle Anderson"}) |
O 0 0 0y 0 P S Y S SPS +
| ("player115" :player{age: 40, name: "Kobe Bryant"}) |
o e e S e e e e e S e S e e S e e e e +

g SR E

SER LITERRZS A M {<prop_name>: <prop_value>} izt sy B 1%,

# EFAE M EnaneiE R TR =,
nebula> MATCH (v:player{name:"Tim Duncan"}) RETURN v;

o +
| v |
o +
| ("player100" :player{name: "Tim Duncan", age: 42}) |
U PP +

{58 F WHERE —FFJthm] S ERAH R 950k -

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

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

openCypherifiZt: : fEopenCypher 971, = ZHHEZHF, fEnGQLH, = BHEEEN, = BREEHET,
CEESID

LRI DU RIDRVLE R, id() B9RA] DU SR /Y ID,

nebula> MATCH (v) WHERE id(v) == 'player101' RETURN v;

U PP +
| v |
L S +
| (player101) player.name:Tony Parker,player.age:36 |
o +

TEPCHIZ N YID, B LUF WHERE id(v) IN [vid_List] o

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

L S — +
| v2 |
LS S Yy S S SRV +
| ("player101" :player{name: "Tony Parker", age: 36}) |
L S — +
| ("player102" :player{name: "LaMarcus Aldridge", age: 33}) |
o CoCoooOo oo OCoCa0ooo0o000000a000o0000 5000000 0o00005000a0000 +
| ("player101" :player{name: "Tony Parker", age: 36}) |
L S B S B S — +

PCACERERY =

SERTLUEH] -- TFS ZORMAN TR, FFPEBCR S5 R
B EnGQL 1.x7, -- fFFSHTATAIER, f£nGQL 2.xH, -- fFSFORHAE AL,

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

e +
| Name |
o +
| "Tony Parker" |
e +
| "LaMarcus Aldridge" |
froccsocaossccnsasssons +
| "Marco Belinelli" |
o +
| "Danny Green" |
focosocaossccnooscsons +
| "Aron Baynes" |
o +

TERTLATE -- FF5 B3N < 8> PSR 75 1A,

# -->RTBNVFFER, 1BAV2, WFRvERREEHT, JFRv2EKiEEAL,
nebula> MATCH (v:player{name:"Tim Duncan"})-->(v2) \
RETURN v2.name AS Name;
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3.6.1 MATCH

| Name |
oo +
| "Spurs" |
foccsocaoasccosans +
| "Tony Parker" |
o +
| "Manu Ginobili" |
frocosocaoasccosons +

AR EY A, ATLUEINE 2 [T,

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

o +
| Name |
focosocaoscccnsoacsons +
| "Tony Parker" |
o +
| "Tiago Splitter"

e +
| "Dejounte Murray" |
o +
| "Tony Parker" |
e +
| "LaMarcus Aldridge" |
oo +

ARIEATET IR, PIAERIE SRR R &,

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

focosocaoscccnsoacsons +
| Name |
o +
| "Tony Parker" |
e +
| "LaMarcus Aldridge" |
o +
| "Rudy Gay" |
e +
| "Danny Green" |
oo +
| "Kyle Anderson" |
e +

CECERTE

HERGEOR I SRR R T B8 7%. JERT U B E R B a4 B 1%,

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

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

| <("player100" :player{age: 42, name: "Tim Duncan"})-[:follow@0 {degree: 95}]->("playerl25" :player{age: 41, name: "Manu
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3.6.1 MATCH

Ginobili"})> |

o 00O DO EOOOCOCEOOEEEEoOEEEEEOEEEOCEOOEEEEEa0 +

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

frooocooooooooosooooooooocoDoooosoosoooooooo0 +

openCypherifiZth | fEnGQLH, e fF5 &K ~ilrank, ffopenCypherH, ¥ Arankii,

e

N

BRYH - >\ <-- RRR@HHGLZHY, BERILITE RS BE L R@Hil, BIEl -le]- o

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

RETURN e;
o +
| e |
o e +
| [:follow "player101"->"player100" @0 {degree: 95}] |
U +
| [:follow "player102"->"player100" @0 {degree: 75}] |
S S R +
| [:serve "player100"->"team204" @0 {end_year: 2016, start_year: 1997}] |
e o e e e +

UiGh itk il S

A —FE, BT LI :<edge_type> TR AYHZERY, B4 -[e:serve]- o

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

RETURN e;
d o COC o oo o000 OCOCoEoEEOEE o oE 0000 oEEEEaE 000000 500000000000050000000000000500050 +
| e |
e e e e e e e S e e S S e e e e e +
| [:serve "player100"->"team204" @0 {end_year: 2016, start_year: 1997}] |
d o C O C OO0 o000 0000000000000 000000000000500000000000000000005000000000000505000 +

SEAT LU {<prop_name>: <prop_value>} 7RI HSHSEAIE M, HI4N [e: follow{ Likeness:95}] o

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

RETURN e;
e e e e e S e e e e e e e e e e +
| e I
U +
| [:follow "player100"->"player101" @0 {degree: 95}] |
S S S S SRS +
| [:follow "player100"->"player125" @0 {degree: 95}] |
o +

UG ATk 3]

R | FTLAPERE 20285, AN [e: follow|:serve] o

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

| [:follow "player100"->"player101" @0 {degree: 95}] |
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3.6.1 MATCH

O YOy Y S YOS S SO RS SRS +
| [:follow "player100"->"player125" @0 {degree: 95}] |
A e e - +
| [:serve "player100"->"team204" @0 {end_year: 2016, start_year: 1997}] |
d o COC o oo o000 OCOCoEoEEOEE o oE 0000 oEEEEaE 000000 500000000000050000000000000500050 +
ugREE3n]

AT R, PRSP I 2560,

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

Irococooocoooocococooocoaoooooococooaa 0y 0 0Ly PSPy VSRS +
| v2 | v3 |
S O S +
| ("player204" :team{name: "Spurs"}) | ("player101" :player{name: "Tony Parker", age: 36}) |
Trococoooooocococococoooooooocococono0 0 0 0 Sy S PSS SR SRS +
| ("player204" :team{name: "Spurs"}) | ("player102" :player{name: "LaMarcus Aldridge", age: 33}) |
O VYO RO o S e e S e e e e e S S e e e e S e e e +
| ("player204" :team{name: "Spurs"}) | ("player103" :player{age: 32, name: "Rudy Gay"}) |
o m e o e e e e e e mmmmmmmmemmmmm———me- +

PUARRE K ERTR

SAT DIERE I <edge_type>*<hop> PLALE K,  hop FE— N IETUIEEL,

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

o COCooEOo oo OCoCa0ooo0o00 000000000000 50o00000o00000000a0000 +
| Friends |
S S S +
| ("player100" :player{name: "Tim Duncan", age: 42}) |
U +
| ("player102" :player{name: "LaMarcus Aldridge", age: 33}) |
e OO O EEEOOEEEEEEEOEEEEOEEEEEaEOEEEEOECECEHEOEEECONEEEEEEDED +
| ("player125" :player{name: "Manu Ginobili", age: 41}) |
U +

A0 hop MO, R ZVEECER TR LIVEAR AL

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

U PP +
| v2 |
L - +
| ("player100" :player{age: 42, name: "Tim Duncan"}) |
U +
[UGE S S

SERT LIRS <edge_type>*[minHop] . .<maxHop> PEACAR £ EE 1,
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ZH
minHop

maxHop

openCypherifiaft : fEopenCypherd, maxHop f&A[ET, BRIANHES K, SEHIKER,

maxHop JEXMEIR, TH .. A LIANE,

Wi

ANEI, FORBEERIR/IMCEE,  mintop BAUZ—NIEFURERL, BRIME N,

WIEI, TR IR, maxHop AAUR —MIETVEEL, RABKIME,

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

L O S +
| Friends |
0 0 0 S S S SO +
| ("player100" :player{age: 42, name: "Tim Duncan"}) |
o o e O S S S S e S S o S S S D S S +
| ("player101" :player{age: 36, name: "Tony Parker"}) |
o m e e e memmmemmmmmmm—mme—mm—————— +
| ("player125" :player{age: 41, name: "Manu Ginobili"}) |
o O D oo o OO O EEE D D E oo o o O EEE O D E O EOE SO OEaEEOEOaOa o CEEEn 00 +
| ("player102" :player{age: 33, name: "LaMarcus Aldridge"})

o m e e +

SAT DUfdE ) DISTINCT XA E H 455,

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

RETURN DISTINCT v2 AS Friends, count(v2);

o o e o e

| Friends

e oo ccomoocom e omm e m S CCCE S o E oo C e m S S C S e oo oo oo
: "Manu Ginobili"})
g
: "LaMarcus Aldridge"})
S
: "Tim Duncan"})
o

: "Tony Parker"})
0 o 0 5 3 5 5 5 8 3 5 15 5 5 5 1 5 5 5 10 53 5 105 5 5 5 1 5 £ 5 10 0 5 2 5 1 5 (5 o

| ("player125"
| ("player102"
| ("player100"

| ("player101"

:player{age:
:player{age:
:player{age:

:player{age:

L S +
| COUNT(v2) |
R —— +
| 3 |
Soccooooooos +
| 1 |
S +
| 4 |
Soooooooooos +
| 3 |
Fomoscscssss +

3.6.1 MATCH

.. AT, fEnGQLA,

A5 mintop 24 0, B SPEECRRIE ERVEME R 5 EARBIFEEE, THERZREILE nindop 28 0, KRAERERSR, FTERE
A "Tim Duncan" bt E/NREIZHHE—K,

nebula> MATCH p=(v:player{name:"Tim Duncan"})-[e:follow*0..3]->(v2:player) \

RETURN DISTINCT v2 AS Friends, count(v2);

5 1 5 5 55 5 5 5 5 5105 5 5 5 5 5515 5 5 5 5 5 15 5 5 5 5 5 515 555 5 1 5 5 5 5 1 5 S B B

| Friends

S
: "Manu Ginobili"})

s
: "Tony Parker"})
0 o o 0 0 0 5 5 18 3 5 5 5 3 5 5 5 5 1 5 5 5 5 5 5 1 5 5 8 8 5 D o e o S

: "LaMarcus Aldridge"})
o e mmmm o

: "Tim Duncan"})
T 13 5 5 0 1 1 51 3 5 1 3 5 5 1 1 1 1 3 55 3 1 ) 5 £ 13 ) 5 5 ) 1 1 535 3 ) 1 5 £ 5 1

| ("player125"
| ("player101"
| ("player102"

| ("player100"

:player{age:
:player{age:
:player{age:

:player{age:

Sroccooooooos +
| COUNT(v2) |
S +
| 3 |
Socoooooooos +
| 3 |
S +
| 1 |
Soooooooooos +
| 5 |
S —— +
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3.6.1 MATCH

RSN ARBMTRERE

SERT U AR K B E KA AR E 215028, hop . minHop FlT maxHop X Pl A ZEBUER AR,

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

U U UP +
| v2 |
o o e +
| ("player100" :player{name: "Tim Duncan", age: 42}) |
PP +
| ("player102" :player{name: "LaMarcus Aldridge", age: 33}) |
o e e e e +
| ("player125" :player{name: "Manu Ginobili", age: 41}) |
U +
| ("player204" :team{name: "Spurs"}) |
o o +
| ("player215" :team{name: "Hornets"}) |
U +
BRGEIRE

ERRAHBNER

{68 RETURN {<vertex_name> | <edge_name>} #& 3 miB8GHMIFIE(E R,

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

RETURN v;
U PP +
| v |
o e +
| ("player100" :player{name: "Tim Duncan", age: 42}) |
U U +

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

RETURN e;
U U +
| e |
o +
| [:follow "player100"->"player101" @0 {degree: 95}] |
U +
| [:follow "player100"->"player125" @0 {degree: 95}] |
o o +
| [:serve "player100"->"team204" @0 {end_year: 2016, start_year: 1997}] |
g +

ESID

FEH id() BEUEERAID,

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

Trococoooooocoa +
| id(v) |
YN +
| "player100" |
R +
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3.6.1 MATCH

TR

] Labels() BIEARZR s _ERUPREESI K

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

e e +
| labels(v) |
R +
| ["player"] |
o caconoeoans +

K ZRA 5% Labels(v) FREYEENANTCER, AILUER Llabels(v) [n-1] o AN FHE R Labels(v)[0] KZRE—NITH,

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

BERIEBHENENE

{8 Fi§ RETURN {<vertex_name> | <edge_name>}.<property> K32 BN@ M,

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

M As BB PERTAIF.

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

EERIEHNFREREME

£/ properties() BRI R RBGOHIFTHE M.

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

o +
| properties(v2) |
o +
| {"name":"Spurs"} |
o +
| {"name":"Tony Parker", "age":36} |
U +
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3.6.1 MATCH

| {"age":41, "name":"Manu Ginobili"} |

EH type() PR SR PEFCATD

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

EFRERE

{6 FH} RETURN <path_name> & ZRVCAC BRI AT 612 B

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

| <("player100" :player{age: 42, name: "Tim Duncan"})-[:follow@0 {degree: 95}]->("playerl01" :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}]->("playerl01" :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}]->("playerl01" :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"})> |

ERBEEPHR

{5 nodes () BB RIGEHAVATA o

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

40O C O o000 5000000000000 0050000000000 00 5000000000000 5000000000000 500000000000050000000000005050000000000005000000000000 +
| nodes(p) |
o e e S e S e S e e e S e e e e o e e e o e X I S e S R Y I S e e S e R I S e e e e +
| [("player100" :star{} :player{age: 42, name: "Tim Duncan"}), ("player204" :team{name: "Spurs"})] |
g +
| [("player100" :star{} :player{age: 42, name: "Tim Duncan"}), ("playerl01" :player{name: "Tony Parker", age: 36})] |
e YL Y VLV PSRV VS +
| [("player100" :star{} :player{age: 42, name: "Tim Duncan"}), ("playerl25" :player{name: "Manu Ginobili", age: 41})] |
g +

1eFREE1ZRAYA

M relationships() BIRUGREEEHAVATE 2,

-121/321 - 2021 Vesoft Inc.



3.6.1 MATCH

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

e e e e +
| relationships(p)
L S N S R S S S S SRS +
| [[:follow "player100"->"player101" @0 {degree: 95}]] |
S S S VS +
| [[:follow "player100"->"player125" @0 {degree: 95}]] |
d o C O C OO0 o000 0CoCoEo0o0000 0000000000000 000000000000000000000000000000000000000S +
| [[:serve "player100"->"team204" @0 {end_year: 2016, start_year: 1997}]] |
o O OO EOE DO OO EEE B EEEOE Do EEEEEOEEEOEEODEEEEEEEEEEEOEEEEEEEEEEaEOEHEEENEEEEaT +

MRBERE

i length() BRERERIRIEIVK

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

| <("player100" :player{age: 42, name: "Tim Duncan"})-[:follow@0 {degree: 95}]->("playerl25" :player{age: 41, name: "Manu
Ginobili"})-[:serve@0 {end_year: 2018, start_year: 2002}]->("team204" :team{name: "Spurs"})> | 2 |

L O PR NV S NP RV fooooooon +
| <("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 |
OO0 0 00 00 00 S0P SR S S5 S S S S PSR frooocooos +

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

L N S S - R +
| <("player100" :player{age: 42, name: "Tim Duncan"})-[:follow@0 {degree: 95}]->("playerl01" :player{age: 36, name: "Tony
Parker"})-[:serve@0 {end_year: 2018, start_year: 1999}]->("team204" :team{name: "Spurs"})> | 2 |

o e e e S e S e e e e o S e e o e e | SR——— +

| <("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 |

A C oo o oo oo o0 OCoCOEo e Oo00000Ea0ooo0o00 0000000000000 00000000000000000000 | N +

| <("player100" :player{age: 42, name: "Tim Duncan"})-[:follow@0 {degree: 95}]->("playerl01" :player{age: 36, name: "Tony
Parker"})-[:follow@0 {degree: 90}]->("player102" :player{age: 33, name: "LaMarcus Aldridge"})> | 2 |

L S - R +
| <("player100" :player{age: 42, name: "Tim Duncan"})-[:follow@0 {degree: 95}]->("playerl01" :player{age: 36, name: "Tony
Parker"})-[:follow@0 {degree: 95}]->("playerl00" :player{age: 42, name: "Tim Duncan"})> | 2 |

o o T o S S D S S S S D S S | ——— +

| <("player100" :player{age: 42, name: "Tim Duncan"})-[:serve@0 {end_year: 2016, start_year: 1997}]->("team204" :team{name:
"Spurs"})> | 1

A C oo o oo oo o0 OCoCOEo e Oo00000Ea0ooo0o00 0000000000000 00000000000000000000 | N +

| <("player100" :player{age: 42, name: "Tim Duncan"})-[:follow@0 {degree: 95}]->("playerl25" :player{age: 41, name: "Manu
Ginobili"})> | 1

L S - R +
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3.6.2 LOOKUP

3.6.2 LOOKUP
LOOKUP ARHESR 5 [P it SEPT LAREF Lookup SEIRAN T e
* AR WHERE AU SRR E B
* SEI ARSI A RERIRER BN SID,

* @AY

=3

i o K

B"

G RIEE DI ATE A AA A, HEY R Mrank,
* R EARERY R B R D AL,

openCypher¥& &t

ASCRAEOGER TnGQLY &,

ARl

THIER Lookup TEATA ED— DRG], AIREFEOERS|, (HREEAMXIA, HsUElt, EOATEOER GEER
51, R REAERL

B EWERRS T DUMREEE, HRERG R FBENMERENERE (FHRI0%REES) , EPEMBEEL ™ EH
ARG, FRIEEIRTEEE ARG XSS HIRZ0,
EiE

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

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

° WHERE <expression> : f5/EEIAEIESRME, ERIEEEAND, OR—EMA, H#EIES WWHERE [#3.ngql-guide/
8.clauses-and-options/where/:],

* VIELD <return_list> @ $5EZR MIYEE RAIRS .

o QIS WHERE A1), &S YIELD TA):
° LOOKUP FREM, JR[EISID,
* LOOKUP 32KTURY, SRIENEAARAID, HAY A IDMrank,
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3.6.2 LOOKUP

WHEREE G RH
1E LOOKUP T& ] HH{si I WHERE T+41J, ASSZHFUN T #40E ©

* $-HIsh,

s ERRIGEAP, TFHsBFPHAIE 7B, B4 taghame.propl> tagName.prop2 o
* PXFRBHZSAANBEF LA rEAliasProp A=,

* TR G A SRR E B,

* SR 0R HT XOR 5BHAT

JREIFR A player H. name A Tony Parker HY 55,

nebula> CREATE TAG INDEX index_player ON player(name(30), age);

nebula> REBUILD TAG INDEX index_player;

Tcocoooconoo +
| New Job Id |
R ——— +
| 15 |
Trococooocoaos +

nebula> LOOKUP ON player WHERE player.name == "Tony Parker";

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

| VertexID | player.name | player.age |

nebula> LOOKUP ON player WHERE player.name == "Kobe Bryant" YIELD player.name AS name \
| GO FROM $-.VertexID OVER serve \
YIELD $-.name, serve.start_year, serve.end_year, $$.team.name;

| $-.name | serve.start_year | serve.end_year | $$.team.name
| Kobe Bryant | 1996 | 2016 | Lakers |
e

IR[EIAZETITN follow H. degree 27 90 M52,

nebula> CREATE EDGE INDEX index_follow ON follow(degree);

nebula> REBUILD EDGE INDEX index_follow;

-124/321 - 2021 Vesoft Inc.



3.6.2 LOOKUP

| New Job Id |

nebula> LOOKUP ON follow WHERE follow.degree == 90;

| SrcVID | DstVID | Ranking |

| 100 | 106 |0 |

nebula> LOOKUP ON follow WHERE follow.degree == 90 YIELD follow.degree;

| SrcVID | DstVID | Ranking | follow.degree |

| 100 | 106 |0 | 90 |

nebula> LOOKUP ON follow WHERE follow.degree == 60 YIELD follow.degree AS Degree \
| GO FROM $-.DstVID OVER serve \
YIELD $-.DstVID, serve.start_year, serve.end_year, $$.team.name;

| $-.DstVID | serve.start_year | serve.end_year | $$.team.name |

| 105 | 2010 | 2018 | Spurs |
| 105 | 2009 | 2010 | Cavaliers |
| 105 | 2018 | 2019 | Raptors |

BFIRETH =B A2ER T i

AIRTELEIAREII M A, BOE IS, MRS, 2 sg I Ll £ — 1M R51,
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3.6.2 LOOKUP

BIAN—FR%S player HNANEM: name Fl age , N T @I A T EIR player IYAID, #1755 player . JE1: name BB E age A

H—NELOIERES,
* KR ATEIRICH player FYAID,
nebula> CREATE TAG player(name string,age int);

nebula> CREATE TAG INDEX player_index on player();

nebula> REBUILD TAG INDEX player_index;

Focososcosons +
| New Job Id |
oo +
| 66 |
Focososcosons +

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

nebula> LOOKUP ON player;

* RFRAHETN Like HIFTAAHIE B

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

nebula> REBUILD EDGE INDEX Like_index;

Focmmmmsmsens +
| New Job Id |
ommmmommooo +
| 88 |
femmmmmsmsens +

nebula)> INSERT EDGE Llike(likeness) values "player100"->"player101":(95);

nebula)> LOOKUP ON Like;

e fecososcoss $ocososaossaos +
| _src | _ranking | _dst |
o F . oo +
| "player100" | 0 | "player101" |
e frecososcoss e +

R REA

HHEFRZE N player Y RSFBAZER N Like Y321,

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

oo +
| Player_Number |
Fommmmmmm—mm—een +
| 2 |
cocococoacoaoa +

-126/321 -

"player101": ("Tony Parker", 36);
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3.6.2 LOOKUP

nebula> LOOKUP ON Like | YIELD COUNT(*) AS Like_Number;

frocososaoasccs +
| Like_Number |
oo +
| 1 |
focososconscos +

FAQ

E1R65411

[ERROR (-8)]: Unknown error(411):

FHIRTY 411 71 WHERE S JEIN 1A A RZR 5. Nebula GraphyzR5 [ FHHYZ A VERCIE N, - B A DR NS s AT e LY
SRG|#REVERC bo BiAn

# AEtEI= N EEIERS .
nebula> CREATE TAG INDEX example_index ON TAG t(pl, p2, p3);

# TELERERS|, BARZEMNpIFHEA,
nebula> LOOKUP ON t WHERE p2 == 1 and p3 == 1;

# AIAPCERERS |,
nebula> LOOKUP ON t WHERE pl == 1;

# BJAPEERSRS |, EAplFlp2@iELy.
nebula> LOOKUP ON t WHERE pl == 1 and p2 == 1;

# BILAPCERERE |, EApl. p2. p3RIELM,
nebula> LOOKUP ON t WHERE pl == 1 and p2 == 1 and p3 == 1;

HERBEUES

No valid index found
WA E TS IR AR L A AT R 7B, Nebula Graph<X &£ PLliirs TS, Fla :

nebula> CREATE TAG t1 (cl string, c2 int);
nebula> CREATE TAG INDEX il ON t1 (cl, c2);

# 35]i1E%o
nebula> LOOKUP ON t1 WHERE tl.cl == "a";

# R3|i1BN.
nebula> LOOKUP ON t1 WHERE tl.cl == "a" and tl.c2 ==
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3.6.3 GO

3.6.3 GO

60 MR ERE IS @A, RIS R,

openCypherEZ&1%

AHEOGEN TnGQLY &,
EE

GO [[<M> TO] <N> STEPS ] FROM <vertex_list>
OVER <edge_type_Llist> [{REVERSELY | BIDIRECT}]
[ WHERE <conditions> ]

[YIELD [DISTINCT] <return_Llist>]

[| ORDER BY <expression> [{ASC | DESC}]]

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

GO [[<M> TO] <N> STEPS ] FROM <vertex_list>
OVER <edge_type_Llist> [{REVERSELY | BIDIRECT}]
[ WHERE <conditions> ]

[| GROUP BY {col_name | expr | position} YIELD <col_name>]

<vertex_list> ::=
<vid> [, <vid> ...]

<edge_type_Llist> ::=
edge_type [, edge_type ...]

| *
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3.6.3 GO

<return_Llist> ::=

il

<col_name> [AS <col_alias>] [, <col_name> [AS <col_alias>] ...]

<N> STEPS : fHEBKEL., WIREAEEME, BRIMEN N1, AR NN 0, Nebula Graph REERTAA,
M TO N STEPS : i& /7 M~N BRI, AR Mo, HHEESRA My LAHF, Blco o 1o 2 K160 1 10 2 ZAHFIHY,

<vertex_list> : A2 7RIV AIDYIE, SURIARIS IR $-.id . PEMTES WEETRT [#3.ngql-guide/5.operators/
4.pipe/:1,

<edge_type_list> : @IS 2K,

REVERSELY | BIDIRECT :@ BRINTHIL FALZRAYZ <vertex_Llist> HYHIA, REVERSELY R/, BIKZR A%, BIDIRECT <M,
BRR HOBAI AL,

WHERE <conditions> : fE/ TN SR, AT DIERAA . B FAEH wHERE F-A], SERTLIZEE AND . OR. NOT .
XOR —#CfE fH, TEEES WWHERE [#3.ngql-guide/8.clauses-and-options/where/:],

VLA B2 A0SR, WHERE ) —LEFR M, SN S2HF WHERE edgel.propl > edge2.prop2 .

YIELD [DISTINCT] <return_list> : & EHIHEER, HEEESWYIELD [#3.ngql-guide/8.clauses-and-options/yield/:],
WIREATEE, BRINREHAID,

ORDER BY : f&5/EknH4s BIVHEFEMNI, %S WORDER BY [#3.ngql-guide/8.clauses-and-options/order-by/:1,
BB - AR T HERE RN, S a0 A2 EE Y,

LINIT : PRl RS RATEL, EEIES WLIMIT [#3.ngql-guide/8.clauses-and-options/limit/: ]

* GROUP BY : HRIEfEEEMIVENRE 24, 1#EIES WGROUP BY [#3.ngql-guide/8.clauses-and-options/group-

bylz]o

# IR[Elp layer102FF /& BA R,
nebula> GO FROM "player102" OVER serve;

---------- +
| serve._dst |
---------- +
| "team203" |
---------- +
| "team204" |

# REIEEESp layer 102/ BkAI AR & o
nebula> GO 2 STEPS FROM "player102" OVER follow;
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# I IESR T,

nebula> GO FROM "player100", "player102" OVER serve \
WHERE serve.start_year > 1995 \

YIELD DISTINCT $$.team.name AS team_name, serve.start_year AS start_year, $*.player.name AS player_name;

o B, o +
| team_name | start_year | player_name |
e e e +
| "Spurs" | "Tim Duncan" |
O oo o +
| "Trail Blazers" | "LaMarcus Aldridge" |
o [, o +
| "Spurs" | "LaMarcus Aldridge" |
frocosocaoasccnsans ecosoccnsass fecosocososanscacnooas +

# BHZMNIOEE, BHREEN, 225~ _EWPTY
nebula> GO FROM "player100" OVER follow, serve \
YIELD follow.degree, serve.start_year;

focosocamasccnss Focosocasocacoosass +
| follow.degree | serve.start_year |
o oo +
| 95 |
T +
| 95 |
oo +
| __EMPTY__ |
e +

# IR[Elp layer10089 Az,

nebula> GO FROM "player100" OVER follow REVERSELY \
YIELD follow._dst AS destination;

# IZVATCHEIB S E— 1N GOZEIHEFHERMIE X,

nebula> MATCH (v)<-[e:follow]- (v2) WHERE id(v) == 'player100' \

RETURN id(v2) AS destination;

# Zifiplayer10089 AR & F1BR & Fr/E PA 1R

nebula> GO FROM "player100" OVER follow REVERSELY \
YIELD follow._dst AS id | \
GO FROM $-.id OVER serve \
WHERE $7.player.age > 20 \

YIELD $7.player.name AS FriendOf, $$.team.name AS Team;

3.6.3 GO
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3.6.3 GO

Socossssosscocsssssons [ +

| "Tony Parker" | "Hornets"
Fom e Fommmm e +

# IZMATCHE S E— 1 GOZE W EFHERRIE X

nebula> MATCH (v)<-[e:follow]- (v2)-[e2:serve]->(v3) \
WHERE id(v) == 'player100' \
RETURN v2.name AS FriendOf, v3.name AS Team;

o B +
| Friendof | Team |
e focososasocaonssas +
| "Tony Parker" | "Spurs" |
oo B S +
| "Tony Parker" | "Hornets" |
e focososasocaonoses +

# IE[Elp layer102/9 HiAF] A,
nebula> GO FROM "player102" OVER follow BIDIRECT \
YIELD follow._dst AS both;

# ZMATCHE | S E—1NG0E W EBHEMNIEX,

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

# #ifjplayer100 1~2BkRBIBBA.
nebula> GO 1 TO 2 STEPS FROM "player100" OVER follow \
YIELD follow._dst AS destination;

# ZMATCHEIB S E—1C0E I EFHRERIE N,
nebula> MATCH (v) -[e:follow*1..2]->(v2) \
WHERE id(v) == "player100" \

RETURN id(v2) AS destination;
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3.6.3 GO

| "player100" |

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

oo o e +
| dst | src | age |
T S —— e S S— +
| "player125" | ["player101"] | [41] |
oo o . [, +
| "player100" | ["player125", "player101"] | [42, 42] |
T S —— R CN— +
| "player102" | ["player101"] | [33] |
oo o . . +

# DLAFFPREGE S RV TEL

nebula> $a = GO FROM "player100" OVER follow YIELD follow._src AS src, follow._dst AS dst; \
GO 2 STEPS FROM $a.dst OVER follow \
YIELD $a.src AS src, $a.dst, follow._src, follow._dst \
| ORDER BY $-.src | OFFSET 1 LIMIT 2;

S oo oo oo +

| src | $a.dst | follow._src | follow._dst |
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3.6.4 FETCH

3.6.4 FETCH

FETCH PJ DUIREAE TE s 85 1Y B A

openCypher&&it

ASHREOUEH TnGQLY &,

FRSHEMYE
Bk
FETCH PROP ON {<tag_name>[, tag_name ...] | *}

<vid> [, vid ...]
[YIELD <output>]

SR BiA
tag_name PREEAF,
§ FOR YR ZE R PR bR
vid RID,
output R ELREIE R, FEIEIEZ WVIED [#3.ngql-guide/8.clauses-and-options/yield/:1, AIEREA YIELD 4], FHEEIFTAPL
[LBLE)SM
EFHFERIN=NEEE

TE FETCH TEA) FREEFR B ZRION I s & PEAE

nebula> FETCH PROP ON player "player100";

o e e +
| vertices_ |
e S PSS VS S S VSRS S PSS +
| ("player100" :player{age: 42, name: "Tim Duncan"}) |
B e e +
REAREEREEE

HF VIELD FHJFEE IR BB 14,

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

| VertexID | player.name
omcommeemeoo- domcmmmemeooe- +

| "player100" | "Tim Duncan" |

RSN RRENEE

THEZ N RIDIRIE N R BEIEE, RZRIMZESGES () 7k
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3.6.4 FETCH

nebula> FETCH PROP ON player "player101", "player102", "player103";

U PSP +
| vertices_

L N — +
| ("player101" :player{age: 36, name: "Tony Parker"}) |
U PP +
| ("player102" :player{age: 33, name: "LaMarcus Aldridge"})

L S +
| ("player103" :player{age: 32, name: "Rudy Gay"}) |
o o +

BEF S MIERMANEEE

7E FETCH IEAFFEE 2 MR SEIRIUB MEE, B ZRAMISGES () 77

# BT L,
nebula> CREATE TAG tl(a string, b int);

# Jsaplayerl00FARMNFRE L,
nebula> INSERT VERTEX tl(a, b) VALUE "player100":("Hello", 100);

# EFtnEplayerft13REN=p layerl00 LY /E 1% (B,
nebula> FETCH PROP ON player, t1 "player100";

o e e e S e o S e S e o e S e S e e e e e e e +
| vertices_

A m e e +
| ("player100" :tl{a: "Hello", b: 100} :player{age: 42, name: "Tim Duncan"}) |
e O O EEEEO D OO EEEEEEEEEOEEEEEEEOEEEEOECEEEEEOEEEEONEEEEEEOEEECENEEEEEEEEOD0ED +

SER] LUTE FETCH 1B AP A Z MRERIZ A S,

""ngql nebula> FETCH PROP ON player, t1 "player100", "player103";

+ + | vertices_ |

+ + | ("player100" :t1{a: "Hello", b: 100} :player{age: 42,
name: "Tim Duncan"}) | + + | ("player103" :player{age: 32,
name: "Rudy Gay"}) | + +

#HH KIS EFRERIEE

7 FETCH IEAHER ™ RR LB RIEE.

el
nebula> FETCH PROP ON * "player100", "player106", "team200";
o o e +
| vertices_
U +
| ("player106" :player{age: 25, name: "Kyle Anderson"}) |
o o e e +
| ("team200" :team{name: "Warriors"}) |
S +
| ("player100" :tl{a: "Hello", b: 100} :player{age: 42, name: "Tim Duncan"}) |
o o o e +

RELORIRIEE

EE

-134/321 - 2021 Vesoft Inc.



3.6.4 FETCH

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

SR Wie
edge_type b itE 2y
src_vid EARAID, FRIBIIF S,
dst_vid HIRID, Frlifivzgsi
rank MWfrank, ANESEL, BOAMERN 0. AR, BRRL 2SR MIrank ] DARE—fE — 50,
output FREELREINER, PEEES VI [#3.ngql-guide/8.clauses-and-options/yield/:1, WIFI%H VIELD T-4A), FHEEFTH L
[RESIENSH
REGHHFREEIEE

# FREVEREp layer100F0team20489i8serveIFR A B 1EE
nebula> FETCH PROP ON serve "player100" -> "team204";

o m e e ————— +
| edges
d o C O C o oo O0 000000000 CoE0000E00000000005000000000000000000550000000000005C +
| [:serve "player100"->"team204" @0 {end_year: 2016, start_year: 1997}] |
o e o e o S e e e e e e S o e o e S e e e e o +
REUARYEEEEE

i YIELD FAJFE R I & T,

nebula> FETCH PROP ON serve "player100" -> "team204" \
YIELD serve.start_year;

R —— R —— R O S e me +
| serve._src | serve._dst | serve._rank | serve.start_year
R O Fommmmm——eeee Fommmm e +
| "playerl00" | "team204" | 0 | 1997 |
cacooooaaons N R S EEOECEaCEEEEEEED +

RS ROHENEE

HEEZ MK (<sre_vid> -> <dst_vid>[e<rank>] JIRIXZ MAREIEE, WA ZAMAHESGES () 7.

nebula> FETCH PROP ON serve "player100" -> "team204", "player133" -> "team202";

ETFRANKFENEM4E
WRAZ S0, AR, BRAREAZERERER, vTLLUE T FEE rankKEUER YA 8 HHAE,

# IHAREBME. FREIrankf8,
nebula> insert edge serve(start_year,end_year) \
values "player100"->"team204"@1: (1998, 2017);
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3.6.4 FETCH

nebula> insert edge serve(start_year,end_year) \
values "player100"->"team204"@2: (1990, 2018);

# BRINR[Erank 908912,
nebula> FETCH PROP ON serve "player100" -> "team204";

e O OO EOO D OEEEEEEEEEEaE O EEEEEEEEEEaEEEEEEEHEEEEEEEEEEEECEREEaOECOCETED +
| edges

A m e - +
| [:serve "player100"->"team204" @0 {end_year: 2016, start_year: 1997}] |
S YO PSS S PSP +

# EIREXrank 08937, JETEFETCHIEAIARIEE rank,
nebula> FETCH PROP ON serve "player100" -> "team204"@1;

Y S S S SRS +

| edges

e e e e e e e S S e e e e e e e +

| [:serve "player100"->"team204" @1 {end_year: 2017, start_year: 1998}] |

d o C o C o oo O0 00 oC0C00oC0E0000000000000005000000000000000000550000000000005C +
£ S EMRFETCH

1 FETCH EnGQLY A S EATE — M WY 55K, BIANHT 6o —ikd,

# IREIM =player101F 8589 fo L Lowii B degreefE,
nebula> GO FROM "player101" OVER follow \
YIELD follow._src AS s, follow._dst AS d \
| FETCH PROP ON follow $-.s -> $-.d \
YIELD follow.degree;

frocososaoasccs focososaoacaos Focoscaonsecoss e +
| follow._src | follow._dst | follow._rank | follow.degree

oo oo o S +
| "player101" | "player100" | 0 | 95 |
focososconscos focosomooacaos Focooccoosccoss e +
| "player101" | "player102" | 0 | 90 |
oo oo S S, +
| "player101" | "player125" | 0 | 95 |
oo o oo O, +

fEthaT b B E A RS A,

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

S S R S +
| follow._src | follow._dst | follow._rank | follow.degree

Trococoooooocoa ococoooooocoa Procoooooosococs frocococoooooocos +
| "player101" | "player100" | 0 | 95 |
R —— S - Y +
| "player101" | "player102" | 0 | 90 |
R S o oo +
| "player101" | "player125" | 0 | 95 |
camooocacoon S cooooacacooa L. o cccocoooooance +

WEZ G S5IBEANEE, BBWEAER (FA4M) [#3.nggl-guide/4.variable-and-composite-queries/1.composite-

queries/:],

-136/321 - 2021 Vesoft Inc.



3.6.5 UNWIND

3.6.5 UNWIND
UNWIND &) ] DURFBI 2 AR 0 o0 BARAYET, BRI RN —1T,
UNWIND R LAfE D B ) sl i ) 9 - RO (i

BE

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

HRaFIER

nebula) [nba]> UNWIND [1,2,3] AS n RETURN n;
+--—+
| n|
ot
| 1]
+--—+
| 2]
ot
| 3 |

R

B[O EESIR
£ UNWIND JE AR A WITH DISTINCT AILURFFIRHIVE § ZNE, REIREFIIGE R,
k!

1. Jx7343 [1,1,2,2,3,3] o
2. MpRELZ1T,
3. HEFAT,
4. FHTREIAGIR,
nebula> WITH [1,1,2,2,3,3] AS n \
UNWIND n AS r \
WITH DISTINCT r AS r \

ORDER BY r \
RETURN collect(r);

w2

1. Rrpofces e b Ay T B 12,
2. RHIE,

3. MFRE L 1T,
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4. FHTHANFIER

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"}), ("playerl02" :player{age: 33, name: "LaMarcus Aldridge"}),

("player125" :player{age: 41, name: "Manu Ginobili"}), ("playerl04" :player{age: 32, name: "Marco Belinelli"}),
("player144" :player{age: 47, name: "Shaquile 0'Neal"}), ("player105" :player{age: 31, name: "Danny Green"}),
("player113" :player{age: 29, name: "Dejounte Murray"}), ("player107" :player{age: 32, name: "Aron Baynes"}),
("player109" :player{age: 34, name: "Tiago Splitter"}), ("player108" :player{age: 36, name: "Boris Diaw"})] |
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3.6.6 SHOW

3.6.6 SHOW
SHOW CHARSET
SHOW CHARSET TEH) /R M ATV 55,

HAia AT EEN utfs FT utfembs . BRINTFAFEEN utfs , Nebula Graphy & ufts8 SZHPU T 745, K utfs Al utfembs 255
M,

BE
SHOW CHARSET;
il

nebula> SHOW CHARSET;

oo oo o oo +
| Charset | Description | Default collation | Maxlen |
Fomoommens e Foocommsmsommennssns Fomoommes +
| "utf8" | "UTF-8 Unicode" | "utf8_bin" | 4 |
oo oo o F . +

SR B

Charset FRIEATR

Description TRV,

Default collation ERINHEF R,

MaxLen T — DN F IR R R T
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3.6.6 SHOW

SHOW COLLATION
SHOW COLLATION 151 {7 X BT A9 HE - HLI
Hain] FHEBEFERINCA utf8_bin,  utf8_general_ci . utf8mb4_bin Al utf8mb4_general ci o
o HFRFES utfs, BRIAFRFRINY utfs_bin,
o YRR utfemba , ERIAHEFEHLNIA utfemba_bin o
* utf8mb4_bin A utf8mb4_general_ci RX 5 K/NE.,
EE
SHOW COLLATION;

il

nebula> SHOW COLLATION;

L — L N—— +
| Collation | Charset |
L L +
| "utf8_bin" | "utf8" |
L NV L N +
e TiAH
Collation BEFE R 245
Charset SR RN IR R SR AL R
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3.6.6 SHOW

SHOW CREATE SPACE
SHOW CREATE SPACE 1] Rtg & EZERIMEAER, FINCIERZERMNGQL,. 7HEE. BIAKES,

B Z2EHE Z1E4E R, B2 WCREATE SPACE [#3.ngql-guide/9.space-statements/1.create-space/:].
EE
SHOW CREATE SPACE <space_name>;
Pl

nebula> SHOW CREATE SPACE nba;

Space

| "nba" | "CREATE SPACE ‘nba" (partition_num = 10, replica_factor = 1, charset = utf8, collate = utf8_bin, vid_type =
FIXED_STRING(32))" |
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3.6.6 SHOW

SHOW CREATE TAG/EDGE

SHOW CREATE TAG IEA] T RFREMSIIEARGE R, ENEZHEAER, H2UWCREATE TAG [#3.ngql-guide/10.tag-

statements/1.create-tag/:1.

SHOW CREATE EDGE IEHA) B/ E BN HAGE R, B EZIEAER, 12 WCREATE EDGE [#3.ngqgl-guide/
11.edge-type-statements/1.create-edge/:],

BE
SHOW CREATE {TAG <tag_name> | EDGE <edge_name>};
Tl

nebula> SHOW CREATE TAG player;

n

| "CREATE TAG 'player’ ( |
| “name" string NULL, |
| ‘age' int64 NULL |
| ) ttl_duration = 0, ttl_col = "" |
‘

o m e e mme o +
nebula> SHOW CREATE EDGE follow;

N ——— SRS +
| Edge | Create Edge |
Trocococoooo frocoooocococoooooooococococoooooncoa +
| "follow" | "CREATE EDGE follow™ ( |
| | “degree’ int64 NULL |
| | ) ttl duration = 0, ttl_col = """ |
o o e e e +
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SHOW HOSTS

SHOW HosTS B4 B R Metak 55 M Graph, Storage. Meta$:#l,

BE

SHOW HOSTS [GRAPH/STORAGE/META];

il

nebula> SHOW HOSTS;

| "storagedl"
o e

| "storaged2"

+
1
i
i
i
i
1
1
1
i
i
i
1
=t = b= =
i
i
i
!
1
+— +— +— + — +

Got 3 rows (time spent 866/1411

nebula> SHOW HOSTS GRAPH;
L — L R

| Host | Port | Status
O . oo O,

| "12.16.2.3" | 9669 | "ONLINE"

nebula> SHOW HOSTS STORAGE;
frooocoocooocos frooocoo {rooocoocooo

| Host | Port | Status
focososcoascos feomocs .

| "12.16.2.3" | 9779 | "ONLINE"

nebula> SHOW HOSTS META;
Trcacooooaaons P |
| Host | Port | Status
Fommmmmm——eeee Fommmee o
| "12.16.2.3" | 9559 | "ONLINE"

— + — +

o
|
+
|

O o
| Leader count | Leader distribution
e Focomomooscaonsocosoms
| 8 | "docs:5, nba:3"
oo o
| 9 | "nba:4, docs:5"
oo o
| 8 | "nba:3, docs:5"
frocoscacnsocoss Focosomaoscconsocosons
s)

--------- ocomomanooacos

Role | Git Info Sha |

--------- B

"GRAPH" | "761f22b" |

----------- B

Role | Git Info Sha |
----------- e

"STORAGE" | "761f22b"

-------- O

Role | Git Info Sha |

-------- Hocomocaososcos

"META" | "761f22b" |
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________________________ +
Partition distribution |
________________________ +
"docs:5, nba:3" |
________________________ +
"docs:5, nba:4" |
________________________ +
"docs:5, nba:3" |
________________________ +

3.6.6 SHOW
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3.6.6 SHOW

SHOW INDEX STATUS
SHOW INDEX STATUS 15 TR EE /[ A= R 5 MUV NIRZS,  DUERAE EERG R &,
EE
SHOW {TAG | EDGE} INDEX STATUS;
Pl

nebula> SHOW TAG INDEX STATUS;

o O +
| Name | Index Status |
focoscccnsscosoms feooocooocanos +
| "like_index_0" | "FINISHED" |
o B +
| "likel" | "FINISHED" |
o N +

o O +
| Name | Index Status |
fecoscccmsscosoms Proooccoosanos +
| "index_follow" | "FINISHED" |
o E +

HEX 3

* EHYEN [#3.ngql-guide/18.operation-and-maintenance-statements/4.job-statements/:]

« REBUILD NATIVE INDEX [#3.ngql-guide/14.native-index-statements/4.rebuild-native-index/:]
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3.6.6 SHOW

SHOW INDEXES

SHOW INDEXES 1B /Il RAEZS(,
iEE

SHOW {TAG | EDGE} INDEXES;

il

nebula> SHOW TAG INDEXES;

oo +
| Names |
. +
| "play_age_0" |
o +
| "player_index_0" |
o +

o +
| Names |
S — +
| "index_follow" |
o +
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3.6.6 SHOW

SHOW PARTS
SHOW PARTS 1541 R B 22 [AI4E7E 70 BT A 79 IS B
EE
SHOW PARTS [<part_id>];
Pl

nebula> SHOW PARTS;

O o o PO, +
| Partition ID | Leader | Peers | Losts |
e e focosomcoocaonoscnos focomoms +
| 1 | "storaged1:44500" | "storagedl:44500" | "" |
S o o O, +
| 2 | "storaged2:44500" | "storaged2:44500" | "" |
oo o e o e R, +
| 3 | "storaged0:44500" | "storaged0:44500" | "" |
focoscacosscoss $Focososaoscaonsscoss $ocososaoscaonsscoss focomoms +
| 4 | "storagedl1:44500" | "storagedl:44500" | "" |
O o e o e R, +
| 5 | "storaged2:44500" | "storaged2:44500" | "" |
focoscccnsscoss $ocososaoscaonsscoss $ocososaoscaonsscoss focomoms +
| 6 | "storaged0:44500" | "storaged0:44500" | "" |
O o o P, +
| 7 | "storagedl1:44500" | "storagedl:44500" | "" |
e focososoossconsscnso focososcossaonsscnss focomoms +
| 8 | "storaged2:44500" | "storaged2:44500" | "" |
O o o oo +
| 9 | "storaged0:44500" | "storaged0:44500" | "" |
. e e focomoms +
| 10 | "storaged1:44500" | "storagedl:44500" | "" |
S o e o e oo +
nebula> SHOW PARTS 1;

e focososoossconsscnso focososcossaonsscnss focomoms +
| Partition ID | Leader | Peers | Losts |
S o o PO, +
| 1 "storaged1:44500" | "storagedl:44500" | "" |
. e e focomoms +
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3.6.6 SHOW

SHOW ROLES
SHOW ROLES EHJ /R0 Hcss P YA G E R,
RIS R AP fta, SRR RMAFTRR
 AISRBSH A cop, B AR AL EIZE R ADMIN, UK [E1Z & 22 E A ER 600 2 SR AP A s R,
o QOSSR P A L 2 AN A% I 22 DBA . USER BX GUEST, TR [H] H By A faf5 &,
o QNGB SEHT R A B AR T RN R 22 8], R [EABR AR

(*FAANEEES WANE A ENR [#7.data-security/1.authentication/3.role-list/:],

iEE
SHOW ROLES IN <space_name>;
il

nebula> SHOW ROLES in nba;

Srocoooooos Trooooooooooa +
| Account | Role Type |
Fommmmeeee dommmmmeeeeo +
| "userl" | "ADMIN" |
T caconoom R +

-147/321 - 2021 Vesoft Inc.



3.6.6 SHOW

SHOW SNAPSHOTS
SHOW SNAPSHOTS 11 ‘T PR IR(E B,
PLEgR A NG S WS R [#7.data-security/3.manage-snapshot/:],
AEaER
HA cop AERIHF (B root ) FREHAAT SHOW SNAPSHOTS THAJ,
1B
SHOW SNAPSHOTS ;

il

nebula> SHOW SNAPSHOTS;

L OSSR L S———— O S +
| Name | Status | Hosts |
Trococooocoaoooococonooocsoooooans Trocacoooos Y S S VS SO SSSYSEN +
| "SNAPSHOT_2020_12_16_11 13 55" | "VALID" | "storaged0:9779, storagedl1:9779, storaged2:9779" |
Srocoooooonooooooocooooooooono0a0s Srocooooooo S S SRS RS +
| "SNAPSHOT_2020_12_16_11_14_10" | "VALID" | "storaged0:9779, storagedl1:9779, storaged2:9779" |
o m e emmcmecmmemeeeo Fommemeoee o o e e e e e eemmmmmm—mmm—mmmmeo +
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3.6.6 SHOW

SHOW SPACES
SHOW SPACES T 1] S/ B A7 1 &1 22 ],
WA A E 22 R, EZWCREATE SPACE [#3.ngql-guide/9.space-statements/1.create-space/:]o
EE
SHOW SPACES;

il

nebula> SHOW SPACES;

e +
| Name |
oo +
| "docs" |
O, +
| llnball |
Srocooooos +
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3.6.6 SHOW

SHOW STATS
SHOW STATS B4 BRI STATS VRISV B 22 RIS HE Eo
KZERSIHHEREE
 RIEEL
° HEEL
o B IRRE KBRS
o BT RIBRATA ISR

AIRSRM

EFEEFSHE B MIEZ=E PP T SUBMIT JOB STATS , 1EIFIES WSUBMIT JOB STATS [#3.ngql-guide/18.operation-

and-maintenance-statements/4.job-statements/: ],
VAR © SHOW STATS 1945 SRR Tt —HHATHY SUBMIT JOB STATS , AN SLIEZRIE T HLE B 15 AT SUBMIT JOB STATS .
B
SHOW STATS;
el

# EIEEZEE,
nebula> USE nba;

# $AITSUBMIT JOB STATS.
nebula> SUBMIT JOB STATS;

O — +
| New Job Id |
o2 +
| 98 |
focoscacoooas +

# BIAELHRITRII.
nebula> SHOW JOB 98;

L L S I - I fommmsmmsass +
| Job Id(TaskId) | Command(Dest) | Status | Start Time | Stop Time

S e ccoonocomnonoe S S e mocoooonoo db
| 98 | "STATS" | "FINISHED" | 1606552675 | 1606552675 |
e fFocmmmmsmsansmss L fremmscomnsmse fomasmsmmsmas +
| 0 | "storaged2” | "FINISHED" | 1606552675 | 1606552675 |
fomcemmmmmmmoem- o mmoomoo—ooo fomcommmoeeeo fommomoo—o- dommmmommooo- +
| 1 | "storaged0" | "FINISHED" | 1606552675 | 1606552675 |
froascommoononmnag fosacnacoonamoos frooascmmaoaos frooascmmaoass fomacmonacnas +
| 2 | "storagedl" | "FINISHED" | 1606552675 | 1606552675 |
I — A S I I - frocoomemmsans +

# BEREZERITER.
nebula> SHOW STATS;

FRR R FER— +
| Type | Name | Count |
oo F FU . +
| "Tag" | "player" | 51 |
Fomm - e Fomo - +
| "Tag" | "team" | 30 |
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------- +
81 |
------- +
152 |
------- +
81 |
------- +
233 |
------- +
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3.6.6 SHOW

SHOW TAGS/IEDGES
SHOW TAGS 151 i/ 2 Aif &1 22 R NI R A PR3
SHOW EDGES 151 7 244 Hiff [ 22 (R N Y AT A 3 268,
EE
SHOW {TAGS | EDGES};
Pl

nebula> SHOW TAGS;

O, +
| Name |
oo +
| "player"

O, +
| "star" |
 —— +
| "team" |
R +

 ——— +
| Name |
Trococoooos +
| "like" |
Srocoooooos +
| "serve" |
Focmmmeeee +
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3.6.6 SHOW

SHOW USERS

SHOW USERS HEA) e R A FE R
ABER
R oo A (B root ) FREPLAT SHOW USERS HEAT,
Bk
SHOW USERS;
il

nebula> SHOW USERS;
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3.7 FAIREDT

3.7 FaFEI

3.7.1 GROUP BY

GROUP BY )R] LUHTF R EEIE,

openCypher#&&it
A EOGEA TnGQLY &,

JE A LU#E FopenCyphers ®icount() [#3.ngql-guide/6.functions-and-expressions/7.count/: | BER & 8.

nebula> MATCH (v:player)<-[:follow]-(:player) RETURN v.name AS Name, count(*) as cnt ORDER BY cnt DESC
YOS e Cm e e +

| Name | Follower_Num |
focosoccoasccososcosons focoocanscanos +
| "Tim Duncan" | 10 |
o O +
| "LeBron James" | 6 |
frocococaoasccososcosons focooccoscacnos +
| "Tony Parker" | 5 |
o oo +
| "Manu Ginobili" | 4 |
frocosocaoasecosomcosons focooccoocaonos +
| "Chris Paul" | 4 |
o O +
| "Tracy McGrady" | 3 |
e ocooccoocacnos +
| "Dwyane Wade" | 3 |
o B +
BE

GROUP BY FAURJ LUREMRERAT, REHHTIHHEL. SRR AIT SRR,

GROUP BY FAIMTDUITEREERF () Z /5 YIELD FH).ZRifE .

| GROUP BY <var> YIELD <var>, <aggregation_function(var)>

aggregation_function() PNE(ZHF avg() « sum() « max() . min() . count() . collect(). std().

il

# EIPEEESplayerl00M =, HiREMITMBERHITHA, REIRRHHIRE,
nebula> GO FROM "player100" OVER follow BIDIRECT \

YIELD $$.player.name as Name \

| GROUP BY $-.Name \

YIELD $-.Name as Player, count(*) AS Name_Count;

| "Tiago Splitter" | 1 |
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o F +
| "Aron Baynes" | 1 |
frocososaossccnooscsoms focosocansons +
| "Boris Diaw" | 1 |
o P +
| "Manu Ginobili" | 2 |
e . +
| "Dejounte Murray" | 1 |
o P +
| "Danny Green" | 1 |
o [ +
| "Tony Parker" | 2 |
focosocaoscacnooacsons focomocaososs +
| "Shaquille 0'Neal" | 1 |
o N +
| "LaMarcus Aldridge" | 1 |
frocososaossccnsoncsons focosocansons +
| "Marco Belinelli" | 1 |
o oo +

AEg#THAMITE

# EHFEEERplayerl00fy s, FHIRIELIB=RHFITHE, REldegreedI 2,
nebula> GO FROM "player100" OVER follow \

YIELD follow._src AS player, follow.degree AS degree \

| GROUP BY $-.player \

YIELD sum($-.degree);

frocoscccosocosons +
| sum($-.degree) |
o +
| 190 |
frocoscccnsscosons +

sum() BRECEIEIES MNEEEEEEK [#3.ngql-guide/6.functions-and-expressions/1.math/:],
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3.7.2 LIMIT
LIMIT -] BRI 25 RAT T2
s fEnGQLY &, RAUEHEER () , AIZIRIFERS &,
* ffopenCypher/5:XH, AAAVHEREERF, FILUER skip fEIAR &,
BEMA : fEnGQLY JEsopenCypher /5 A A LIMIT B, {#FH ORDER BY T-fRR MM HHIFEIEH B I, &% H — DA AT
FIHI T8
nGQLY BiFE

EnGQLY EH, LT B LAEEER S sou AHIR], URIEEF—&E M, LT TR — el N2 SR ERITZIE

B

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

S8 Wik

var PR iypeit e R,

offset_value fRfsi, HIE BTG R K5I 0 TFah. BRIAMEN 0, ZoRME 1T H4aE L,
number_rous R B TEG

il

# MRS RPIREISE21THRRIZITEIE.

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

| LIMIT 1, 3;
. focooe +
| Friend | Age |
. R +
| "Danny Green" | 31 |
o oo +
| "Aron Baynes" | 32 |
focososaoscccnoasss frocaoe +
| "Marco Belinelli" | 32 |
o oo +

openCypher5iE;

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

var PRFPIIBIE I S SR

offset ImEgHE, BIE SO —ATIFAREIEL, S5 0 JFaR, BRIAMEDN 0, FmRME— 1T 4R,
nunber_rous BB EATRCR,

of fset A1 number_rows AJ LU ZAR, (HRZGAI VLSRR IR EERL,
Ve N B R 0 B EGR R B ahia THGE. B4l 8/6 [ T HCE N1,
el

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

oo EO—— +
| Name | Age |
oo ER— +
| "Luka Doncic" | 20 |
focosocaoasccosascsosanase focooe +
| "Ben Simmons" | 22 |
oo ER— +
| "Kristaps Porzingis" | 23 |
frocososaoasccnsosasosanase focooe +
| "Giannis Antetokounmpo" | 24 |
o ER—— +
| "Kyle Anderson" | 25 |
frocososaoasccnsosasosanase fooooe +

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

L R ——— L N +
| Name | Age |
o EO—— +
| "Luka Doncic" | 20 |
o ER— +
| "Ben Simmons" | 22 |
e R +
| "Kristaps Porzingis" | 23 |
o ER— +
| "Giannis Antetokounmpo" | 24 |
o e S +

SKIPTH)

SEAT DL SKIP <offset> B RS R, JSHIANTZASIN LINIT <number_rows> o

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

foccsocaoasccnsons oo +
| Name | Age |
o oo +
| "Manu Ginobili" | 41 |
frocosocamasccnsons oo +
| "Tony Parker" | 36 |
o FR— +

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

o2 FRN +
| Name | Age |
foccsocaoasccoss focoos +
| "Tony Parker" | 36 |
oo oo +

St a] DU SKIP <offset> A1 LIMIT <number_rows> , 3R [B] AR {E] AR 4 Bz

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;

o FR— +
| Name | Age |
L S frommas +
| "Manu Ginobili" | 41 |
o oo +
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3.7.3 ORDER BY
ORDER BY —~ 45 i HHi 45 SRATHE R R
* fEnGQLY B, WAJRAE YIELD FH).Z oA EAF (]) F1ORDER BY FJ,
* ffopenCypher/i XH, FARVFHERAEER . 1E RETURN FJ.2J5 (% F ORDER BY F-FJ,
e AL 3 a0 T A
e asc (EKIN) : FHF
* DESC: K&
nGQLY BiE:

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

il

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

O F. oo +
| VertexID | age | name |
frocososaoasccs focooe frocososaossccnsoscsoms +
| "player103" | 32 | "Rudy Gay" |
oo oo oo +
| "player102" | 33 | "LaMarcus Aldridge"
focososconscos foccoe e +
| "player101" | 36 | "Tony Parker" |
. oo o +
| "player100" | 42 | "Tim Duncan" |
oo R o +

OpenCypherARiEi%

<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;

o oo +
| Name | Age |
o FR— +
| "Yao Ming" | 38

o oo +
| "Vince Carter" | 42 |
oo FRN— +
| "Tracy McGrady" | 39 |
frocosocaoasccnsans oo +

|
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# BENFEREE, NRFERER, BUSLERF,
nebula> MATCH (v:player) RETURN v.age AS Age, v.name AS Name \
ORDER BY Age DESC, Name ASC;

oo o +
| Age | Name |
fooeon o +
| 47 | "Shaquille 0'Neal"
oo oo +
| 46 | "Grant Hill" |
oo o +
| 45 | "Jason Kidd" |
oo o +
| 45 | "Steve Nash" |
oo o +

NULL{E#HER

THEHRAIN, SfERHARESIHMNULLE, BERFIEIN, REmbrTLFIHNULLE,

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

focososaoasccnsons ocosoccoss +
| Name | Age

o F . +
| "Tony Parker" | 36 |
e ocososcoss +
| "Manu Ginobili" | 41 |
o F . +
| "Spurs" | __NULL__ |
oo o +

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

e ocososcoss +
| Name | Age

O B . +
| "Spurs" | __NULL__ |
oo o +
| "Manu Ginobili" | 41 |
frocosocaoosccnsans ecosoccoss +
| "Tony Parker" | 36 |
o [ +
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3.7.4 RETURN
RETURN F-HJ7E X T nGQLAE WV S5 R, AIRFBERMZ AT, HISCES () 7k
RETURN RIS | S FA)EiEA)
* RETURN T-AJA] LU FnGQLH WopenCypher s R IEAIH, 40 MATCH B UNWIND .

* RETURN RILUEASREEA, 2GR L5 R,

openCypher¥& &t

ASHREOGER TnGQLA openCypher 5. X FnGQLY BN E &SR, ESWVIED [#3.nggl-guide/

8.clauses-and-options/yield/:],
RETURN B A £ 41 FopenCypher e :
o HRAEE SRR F R E N B, B0

MATCH ("1 :player) \
RETURN ‘ga1°;

o WE M, FRRENZEA LR TR, Bl

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

RERRFREE

* #fnGQL 1.x, RETURN & FnGQLY B, 11BN RETURN <var_ref> IF <var_ref> IS NOT NULL .

* ffnGQL 2.0, RETURN AS5&H TnGQLY &,

B [E] =
nebula> MATCH (v:player) \
RETURN v;

e o e e +
| v I
e O OO OO b CEEEEEO DO EEEECEEEEEOEEETEE HEEEEEOEEENEN EEEEEEEEOONED +
| ("player104" :player{age: 32, name: "Marco Belinelli"}) |
o o e +
| ("player107" :player{age: 32, name: "Aron Baynes"}) |
S S PV S YV +
| ("player116" :player{age: 34, name: "LeBron James"}) |
o o o e +
| ("player120" :player{age: 29, name: "James Harden"}) |
S Oy P PSSR +
| ("player125" :player{age: 41, name: "Manu Ginobili"}) |
e S ———— +
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3.7.4 RETURN

B [E]iA
nebula> MATCH (v:player)-[e]->() \

RETURN e;
O 0 O LY O PSS R RSP +
| e |
e O O OO D CEEEEEOEEEEOECEEEEEOEEEEEE S EEEEEOEEEEEN HEEEEEOECECENEEEEEEERCOTDTED +
| [:follow "player104"->"player100" @0 {degree: 55}] |
A m e - +
| [:follow "player104"->"player101" @0 {degree: 50}] |
S Yy S S YV P SOV S SO +
| [:follow "player104"->"player105" @0 {degree: 60}] |
o o e e - +
| [:serve "player104"->"team200" @0 {end_year: 2009, start_year: 2007}] |
Sy VS P PSSR S SO +
| [:serve "player104"->"team208" @0 {end_year: 2016, start_year: 2015}] |
o m e e m e mmmmmm e m——————— +

E[EEE

fif FI1BE {<vertex_name>|<edge_name>}.<property> & [0 s B 1Y JE 14

nebula> MATCH (v:player) \
RETURN v.name, v.age \

LINIT 3;
o O, +
| v.name | v.age |
Srocoooooooooooooooos Srocooooo +
| "Rajon Rondo" | 33 |
o e o +
| "Rudy Gay" | 32 |
o oo +
| "Dejounte Murray" | 29 |
o mmemm—eeam- Fommmeee +

EBEFRATER

HHES (0 RREEEEXF TR,

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

RETURN *;
o +
| v |
0 SN P S PSS +
| ("player100" :player{age: 42, name: "Tim Duncan"}) |
o e +

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

RETURN *;
e e e e e e e e e e O O S
B +
| v | e
v2 |
L L O S S
o m e e e +

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

EMAFER
VRIS AS <alias> B b HHas R A Iy 7B,

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

fomeo - +
| Team |
FR +
| "Spurs" |
oo +

REIFRFERNREMYE

APRVEECHIEE SR, FEDNBUEATAE, RiRE NLL o

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

frocosomamasccnsons ocososcoss focoocaosoe +
| v2.name | type(e) | v2.age
o . . +
| "Tony Parker" | "follow" | 36 |
e Pocosoccoss focooccosoe +
| "Manu Ginobili" | "follow" | 41 |
o F . P, +
| "Spurs" | "serve" | __NULL__ |
o O oo +

REIFREANGR

RETURN IBAJ AT LUREISC T, BEEIE IR &AL R,

nebula> MATCH (v:player{name:"Tony Parker"})-->(v2:player) \
RETURN DISTINCT v2.name, "Hello"+" graphs!", v2.age > 35;

e e e +
| v2.name | (Hello+ graphs!) | (v2.age>35) |
o o oo +
| "Tim Duncan" | "Hello graphs!" | true |
e focososcoosacnosaas e +
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Tomoosss +
| (1+1) |
SFoooooos +
| 2 |
SV +

RETURN 1+1, rand32(1, 5);
FEN— N +

| (1+1) | rand32(1,5) |

| 2 | 1 |
N - +
B [E]E— S B

{68 pISTINCT A LIRSS SRR E B 7B,

# RAEFDISTINCT,
nebula> MATCH (v:player{name:"Tony Parker"})--(v2:player) \
RETURN v2.name, v2.age;

oo oo +
| v2.name | v2.age |
o . +
| "Tim Duncan" | 42 |
oo A +
| "LaMarcus Aldridge" | 33 |
oo F . +
| "Marco Belinelli" | 32 |
o oo +
| "Boris Diaw" | 36 |
o oo +
| "Dejounte Murray" | 29 |
o O +
| "Tim Duncan" | 42 |
oo oo +
| "LaMarcus Aldridge" | 33 |
o R +
| "Manu Ginobili" | 41 |
oo A +

Got 8 rows (time spent 3273/3893 us)

# {ERDISTINCT,
nebula> MATCH (v:player{name:"Tony Parker"})--(v2:player) \
RETURN DISTINCT v2.name, v2.age;

oo F . +
| v2.name | v2.age |
e focoocaos +
| "Tim Duncan" | 42 |
o F +
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"LaMarcus Aldridge" | 33 |
YRS EPO——— +
"Marco Belinelli" | 32 |
froccsocaossccnsasssons Pocoocaos +
"Boris Diaw" | 36 |
o OO EOEOaEOEEEEEEE0G P —— +
"Dejounte Murray" | 29 |
e Poccomaos +
"Manu GinobiLi" | 41 |
e cocooocoaoooooanoooa frcooocoa +
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3.7.5 TTL

3.75TTL

TTL (Time To Live) f&EBIENTEENT, @G, et

openCypher&&it

ASHREOUEH TnGQLY &,

AREM
* FRAEUCH A TTLIATIRE 1,

* PREEGASER EARERIINAAETTLIAWINIZRS ], BMEEAREME Lo BligE BT,

RitiZHA
REMEEHA
RUBTEL AL 20
¢ QIR RE MR, [ EN— PRI, Sthaidll,

* MR—DREAZMRE, S EN—PNEELH, MZEEHERRE AR, HREAREN, [ EHARE
(e MR

HN—SSANE— 038, A E— et i, athzidi.

SHAR R

BV IE, xRS AR A EE R b, (BRI 2 i R,

Nebula Graph H &Il Hi%dRG, S1E F—XCompaction [#8.service-tuning/compaction/: 33 #2F B IR 22 A,
BERH © A0SR X ATTLIED [#3.ngql-guide/8.clauses-and-options/ttl-options/:ttl 1], —*XCompactionz J5H5d #H%L
JEF AT AR I,

TTL%I

nGQLIHFHITTLIZWIAN T,

HET 56
ttl_col MR BB AEE I FRIE, RO SUEARAUE int 5 tinestanp .
ttL_duration SRR TR, B0 B, RS ER ARG AT, BRI UGS (2 RIS N T R I, AL 250,

AR ttl_duration 0, JEMKATH,
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ERATTII
FERORBOEE

AFAREANGARR O LA, THHA ALTER A TR 8GR RL,

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

# ALTERESUARE, AINTTLIEDR,
nebula> ALTER TAG t1 ttl_col = "a", ttl_duration = 5;

# BAR, BARSHITH,
nebula> INSERT VERTEX t1(a) values "101":(now());

RE DR RET

AVERFRE EEAZSAN AT RIS ETTLIE, 1#1%1E2 WCREATE TAG [#3.ngql-guide/10.tag-statements/1.create-
tag/:IMICREATE EDGE [#3.ngql-guide/11.edge-type-statements/1.create-edge/:].

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

# AR WHARYE)E1612778164774 (1612778164674 + 100) o
nebula> INSERT VERTEX t2(a, b, c) values "102":(1612778164674, 30, "Hello");

IpRTFERTiE]
I BARA 5 I T o] DA R AN T TURR S 325

o MRS & 7T I TR
nebula> ALTER TAG t1 DROP (a);

* BE ttl_col NAEFRHE,
nebula> ALTER TAG t1 ttl_col = "";

* R ttl_duration 79 0, ABRIERTLURETTLEDL, [RINE; k&ML S,
nebula> ALTER TAG t1 ttl duration = 0;

it o B ttl_duration N 0, BASREMSO M Y JE
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3.7.6 WHERE
WHERE - iT URSE SR s HE &5 2R
WHERE )58 5 FI T4 T 251
* nGQLY J&, fI4N 6o A1 Lookup 154,

* openCypher/73X, B4 MATCH A1 wITH FE A,

openCypher¥& &t
o R A wHERE 1-A) (TODO: planning) , B4 WHERE (v)-->(v2) o
* 3 Erank [#3.ngqgl-guide/8.clauses-and-options/where/:rank J2F4AEnGQLITEE, H S EnGQLY EIiEHR (i
1 60 A1 Lookup ) A H, KIPHopenCypher % rank Vi,
HabAE
BAHEREETENENSF

£ WHERE F~A)FRE FHA /RIS EAF NOT . AND . OR AT XOR & M&fF, X TS8BAFMLAS,, &

5.operators/9.precedence/:],

N

DBHEFFESe [#3.ngql-guide/

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;

o oo o +
| v.name | v.age |
focososcoasccnsoscsosanase froccooms +
| "Marco Belinelli" | 32 |
o oo +
| "Aron Baynes" | 32 |
oo oo +
| "LeBron James" | 34 |
frocosocaoasccnsascsosanase froccooss +
| "James Harden" | 29 |
o oo o +
| "Manu Ginobili" |41 |
frocososaoasccnsosasosanase froccooms +
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nebula> GO FROM "player100" \
OVER follow \
WHERE follow.degree > 90 \
OR $$.player.age != 33 \
AND $S.player.name != "Tony Parker";
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SR
TE WHERE ) FP S R BGA TR P XS
* STIERJEME
nebula> MATCH (v:player)-[e]->(v2) \

WHERE v2.age < 25 \
RETURN v2.name, v2.age;

o oo +
| v2.name | v2.age |
fecomoscsosaonosanansas fecooccos +
| "Luka Doncic" | 20 |
Focososcsocasnssaonooas frocosccos +
| "Kristaps Porzingis" | 23 |
oo O, +
| "Ben Simmons" | 22 |
Fecososcsocasoosaonoocs frocoscacs +

nebula> GO FROM "player100" \
OVER follow \
WHERE $7.player.age >= 42;
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s EIRLEME

nebula> MATCH (v:player)-[e]->() \
WHERE e.start_year < 2000 \
RETURN DISTINCT v.name, v.age;

oo e o +
| v.name | v.age |
e ecosoce +
| "Shaquille 0'Neal" | 47 |
o E . +
| "Steve Nash" | 45 |
fecososcsocaonosaooos Pocosooe +
| "Ray Allen" | 43 |
o E . +
| "Grant Hill" | 46 |
o e F R, +
| "Tony Parker" | 36

fecososcsocasoosannos focosocs +

nebula> GO FROM "player100" \
OVER follow \
WHERE follow.degree > 90;

o +
| follow._dst |
fecososcsosans +
| "player101" |
o +
| "player125" |
. +

gt EES

nebula> MATCH (v:player) \
WHERE v[toLower("AGE")] < 21 \
RETURN v.name, v.age;

R [ S— +
| v.name | v.age |
oo FO R, +
| "Luka Doncic" | 20 |
o2 FUE +

TENEFEREN

nebula> MATCH (v:player) \
WHERE exists(v.age) \
RETURN v.name, v.age;

S —— L N—— +
| v.name | v.age |
Trococoooooocococococooooos Trococoos +
| "Boris Diaw" | 36 |
YRSV T +
| "DeAndre Jordan" | 30 |
o mmmmeemm——aa- Fommeeen +

iEIERANK

EnGQLH, AERZBMAIMAEMHRANELG S, BISHELE, MEfIrmE—X5Zrank{E, {£ WHERE F-f]H ] DU rankid i§
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3.7.6 WHERE

# BIENIH LR,

nebula> CREATE SPACE test;

nebula> USE test;

nebula> CREATE EDGE el(pl int);

nebula> CREATE TAG person(pl int);

nebula> INSERT VERTEX person(pl) VALUES "1":(1);
nebula> INSERT VERTEX person(pl) VALUES "2":(2);
nebula> INSERT EDGE el(pl) VALUES "1"->"2"@0:(10);
nebula> INSERT EDGE el(pl) VALUES "1"->"2"@l:(11);
nebula> INSERT EDGE el(pl) VALUES "1"->"2"@2:(12);
nebula> INSERT EDGE el(pl) VALUES "1"->"2"@3:(13);
nebula> INSERT EDGE el(pl) VALUES "1"->"2"@4:(14);
nebula> INSERT EDGE el(pl) VALUES "1"->"2"@5:(15);
nebula> INSERT EDGE el(pl) VALUES "1"->"2"@6:(16);

# @idrankid i, Eirank K F 2898,
nebula> GO FROM "1" \
OVER el \
WHERE el._rank>2 \
YIELD el._src, el. dst, el._rank AS Rank, el.pl | \
ORDER BY Rank DESC;

| el._src | el._dst | Rank | el.pl |

| 1 | 2 |6 [16 |

|1 | 2 |5 115 |

| 1 | 2 l4 114 |

|1 |2 |3 113
SRFI B

1F WHERE T~ H {55 STARTS WITH . ENDS WITH BY CONTAINS AJ DAVCHD F 4T B AR E R 770 PERCHT X 70 K/ N,

STARTS WITH

STARTS WITH <X M4 BB C 4R 157 1 FF 4B VL,

# BB UTHLRplayerE o

nebula> MATCH (v:player) \
WHERE v.name STARTS WITH "T" \
RETURN v.name, v.age;

oo ER . +
| v.name | v.age |
focoscocooscososase fooosscs +
| "Tracy McGrady" | 39

oo E . +
| "Tony Parker" | 36 |
o E R, +
| "Tim Duncan" | 42 |
o E . +
| "Tiago Splitter" | 34 |
o ER N, +

WRAEEEF /NGt (STARTS WITH "t") , ShRMEIZEE, [RAEERER G LUNE. ¢ TF3kES,
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3.7.6 WHERE

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 2 T4 HR I ZE AL BT 4R VLR,

nebula> MATCH (v;p[ayer) \
WHERE v.name ENDS WITH "r" \
RETURN v.name, v.age;

| "Tony Parker"
e e e

| "Tiago Splitter"
o e e

CONTAINS
CONTAINS 2342 3 /2 7 PLlL 1 B U —ER 70,

nebula> MATCH (v:player) \
WHERE v.name CONTAINS "Pa" \
RETURN v.name, v.age;

R [ S— +
| v.name | v.age |
Trocococoooooooos frocoooos +
| "Paul George" | 28 |
Y e +
| "Tony Parker" | 36 |
Fommmmmmmmem—eee FUR +
| "Paul Gasol" | 38 |
e CacECEaEaEEooa R +
| "Chris Paul" | 33 |
Fommmm e F U +

HENOTER

TR DASE EAT/RIBEAT NoT — 2, 508 A ERPEAC SRt

nebula> MATCH (v:player) \
WHERE NOT v.name ENDS WITH "R" \
RETURN v.name, v.age;

o oo +
| v.name | v.age |
o e oo +
| "Rajon Rondo" | 33 |
S - foomsces +
| "Rudy Gay" | 32 |
o oo o +
| "Dejounte Murray" | 29

I S fecmsess +
| "Chris Paul" | 33 |
oo oo o +
| "Carmelo Anthony" | 34 |
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3.7.6 WHERE

LiEHIR
PERRFR R (E

A BRI EL MER G ERRES R,

nebula> MATCH (v:player) \
WHERE v.age IN range(20,25) \
RETURN v.name, v.age;

o oo o +
| v.name | v.age |
focososaoasccnsosasosanase froccmoms +
| "Ben Simmons" | 22 |
oo oo +
| "Kristaps Porzingis" | 23 |
oo oo +
| "Luka Doncic" | 20 |
focosocaoasccosascsosanase foccooss +
| "Kyle Anderson" | 25 |
o oo +
| "Giannis Antetokounmpo" | 24 |
frocosocaoasccnsosasosanase froccooms +
| "Joel Embiid" |25 |
o oo o +

LANOTER

nebula> MATCH (v:player) \
WHERE v.age NOT IN range(20,25) \
RETURN v.name AS Name, v.age AS Age \
ORDER BY Age;

frocooooooooooooooooo0s Thooooo +
| Name | Age |
o F. +
| "Kyrie Irving" | 26 |
o oo +
| "Cory Joseph" | 27 |
o memmm—e—eeea FUR +
| "Damian Lillard" | 28 |
o oo +
| "Paul George" | 28 |
Fom e FU +
| "Ricky Rubio" | 28 |
o PR +
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3.7.7 YIELD

3.7.7 YIELD
YIELD & X nGQLZE A4 &5 R,
VIELD AILAS [ FHyaliEf)
* VIELD FAJRI A TnGQLY EIEAIH, {4160, FETCH BX LOOKUP .

o VIELD IBAJA] LUESN T iel 8 SA P {# .,

openCypher¥& &t

ARSHEEOGEH TnGQLY /&, X TopenCypher/s RANAE kg5 58, 1EZ UWRETURN [#3.nggl-guide/8.clauses-and-
options/return/:],

YIELD fEnGQLHlopenCypher & R [E 5L

* ffopenCyphert, VYIELD FIT1E CALL[...YIELD] FHy b s R i A B Hio
BB nGQLE F~HF CALL[...YIELD] o

* fEnGQLH, VYIELD FlopenCypher (% RETURN Z${LL,

YIELDF4
EE

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

ZH i

DISTINCT REMBEER, REEHGENLRE,

col FLREIN T, AIREE N TEISERG, RELERPIEI4H col o

alias col MBI%, i % HT As MHTIRE, &E GRS RPN %5 4.
ERAYIELDF4)

* GO IBAJHEE YIELD :

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

S FR. +
| Friend | Age |
[ Trooooo +
| "Tony Parker" | 36 |
S F. +
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3.7.7 YIELD

| "Manu Ginobili" | 41 |
S RN +

* FETCH IBA) s A VIELD :

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

. N +
| VertexID | player.name
fecososcsosans frcosccoscacose +
| "player100" | "Tim Duncan"
oo T +

* LOOKUP TEA]H{s A VIELD :

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

| VertexID | player.name | player.age |

YIELDIEf)
B

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

ZH BiRH

DISTINCT REMMEAR, BEEREGNEERE,

col BHGR A FB, ANREE T B E R4, RELERAIIFIEH col

alias col IR, (ARG As HETIRE, WEEREZRFITIERIZIH,

conditions £ WHERE T-A) I E ST 184, VR THS WWHERE [#3.ngql-guide/8.clauses-and-options/where/:],
£ SEIHERYIELDIER

£ 8 A& [#3.ngql-guide/4.variable-and-composite-queries/1.composite-queries/: 1%, YIELD IBAJRT IR, T
I8, BUCZRiBAINERE, RiEH T,

# Eplayer100% E¥Miplayer, FitEMIIHTEER,
nebula> GO FROM "player100" OVER follow \
YIELD follow._dst AS ID \
| FETCH PROP ON player $-.ID \
YIELD player.age AS Age \
| YIELD AVG(S-.Age) as Avg_age, count(*)as Num_friends;

oo o +
| Avg_age | Num_friends |
oo S +
| 38.5 2 |
froccsocaos Fecososcsosans +
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3.7.7 YIELD

# Eiplayerl01x ERplayer, iR[E]ldegree XF90EIplayers
nebula> $varl = GO FROM "player101" OVER follow \
YIELD follow.degree AS Degree, follow._dst as ID; \
YIELD $varl.ID AS ID WHERE $varl.Degree > 90;

ST EMYIELDIESR]

YIELD AJ DA ZREA AT R [E 5 R

nebula> YIELD rand32(1, 6);

Srocacoooooocoo +
| rand32(1,6)

R — +
| 3 |
Trococoooooocoa +

e T Fomm - +
| stringl | string2

omcmmmemmeoe- domcmmmmoeeoo +
| "Hel  Lo" | ", World!" |
L . R . +

hoomccoososcoomnoo db
| (hash(Tim)%100) |
. +
| 42 |
domcmmmmmmmmmoo- +

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

ELSE -1\
END \
AS result;
froooooooo +
| result |
Pooossoos +
| 1 |
Trooocooos +
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3.7.8 WITH

WITH T Al LEREOF A BRI AR, FFRAEEERME N AR A EWIE 57

openCypherEZ&1%

ARSCHERE(GE T openCypher/s 7.

3.7.8 WITH

B fEnGQLY BH, A5 with ZECUNEEUEETT [#3.ngql-guide/5.operators/4.pipe/:1, HENMNWITIEARARE,

FtfopenCyphers A HEERF, WAEAENGQLY EH{HH wIth T4,

HRESEN

] wITh FAJRT I & BT, FF—SRB AR ROy 7 —SRB AR A

by k|

1. Pefic— e,

2. 3858 nodes () BIECRFFETE HRVATA U HIE— IR,

3. MBI T,
4. REFRERIIER,

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

WITH nodes(p) AS n \
UNWIND n AS nl1 \
RETURN DISTINCT nl;
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3.7.8 WITH

w2

1. PEfE sSIDN player100 fY 5,

2. 585 Labels() BIRCRE AP A PR S I EI— DAL,
3. RFHIFRAF 7 NAT,

4. R[EEER,

nebula> MATCH (v) \
WHERE id(v)=="player100" \
WITH Llabels(v) AS tags_unf \
UNWIND tags_unf AS tags_f \
RETURN tags_f;

| "person" |

WITH F] DIFER & B E T e 2R3

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;

froccsocconsccososcosons focoos +
| Name | Age |
o oo +
| "Luka Doncic" | 20 |
frocccocaoasecososcosons focooo +
| "Ben Simmons" | 22 |
o oo +
| "Kristaps Porzingis" | 23 |
e focooo +

collect():Z Bt IE%aIH
TE collect() BREBURFHIHIZE RERH N FIF 2 A, T LU WITH A Hk e RIRR il H 285 51

nebula> MATCH (v:player) \
WITH v.name AS Name \
ORDER BY Name DESC \

LIMIT 3\

RETURN collect(Name);
U P +
| COLLECT(Name) |
A m e e +
| ["Yao Ming", "Vince Carter", "Tracy McGrady"] |
U +
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3.8 [EZEiEH

3.8 BZEaliEA)

3.8.1 CREATE SPACE
& Z2H) 2 Nebula GraphH# IHFFE BV EIBIRE S, 5MySQLHYdatabasef&2EMEl, CREATE SPACE 1B A ] LUl 5 7E 4 Fral
HE— NI R 22 ]

HIRS M
HEGodA A FRTLAIAT CREATE SPACE IBA), HIBIES W E M TIE [#7.data-security/1.authentication/
1.authentication/:],

E\E

CREATE SPACE [IF NOT EXISTS] <graph_space_name>
[(partition_num = <partition_number>,
replica_factor = <replica_number>,
vid_type = {FIXED_STRING(<N>) | INT64})];
IF NOT EXISTS
IF NOT EXISTS JEH==n] UG QI B 22 M2 BT, RANFERN, F0IEEZ=H,

Bl © (ORI R Z2 R AT, AN IE AR

Bz BB

graph_space_name fENebula GraphSZffi-hE—FRIR— & Z[H],

B E X EZEa)Em
&SR] DU P 22 R AT TR
* partition_num
TEE B ZE R iR, BBOREN SRR SE, BIANRRFP A3 MR, EUORELS N A BIMEHN100,

* replica_factor
FEBDN T A RIAR R, BITEAIMEIRE RS, EMEAGEIE N, B TREET2HERR, BIAREELS
. BIMENL,

* vid_type
e E S IDYEEESY, AI%(E N FIXED_STRING(<N>) FI1INT64 , FIXED_STRING(<N>) FmidmA /e, BAKE NN,
HEE 2R INTes RREIEITI N TR, BRIMED FIXED_STRING(8) o

AR ATEEED, Nebula Graph2{i FBRIME G2 & 42,
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3.8.1 CREATE SPACE

il

# EARRINME.
nebula> CREATE SPACE my_space_1;

# IBEDFRHE.
nebula> CREATE SPACE my_space_2(partition_num=10);

# IEERIAEE,
nebula> CREATE SPACE my_space_3(replica_factor=1);

# IBERIDRAKE,
nebula> CREATE SPACE my_space_4(vid_type = FIXED_STRING(30));

eUEEZEiE5 A
AR A E 22 R AT RE R R, ROV AIEER 20 SKBL,
Nebula Graph (e T —MOBUEBIASERE 22 RIAIE, 8 TIEREIERSS), AILUERATT 5tz — !

* TESHOW SPACES [#3.ngql-guide/9.space-statements/3.show-spaces/:JBZDESCRIBE SPACE [#3.ngql-guide/9.space-
statements/4.describe-space/: BN RPERPIVEIZEE, AREAT], EERDEBR,

o FRADBUER, BIA02070,

AR FBEESCOBRIAIRGE, 1 NATERLE S [#5.configurations-and-logs/1.configurations/1.configurations/: WS

heartbeat_interval_secs o

KESRAHER
FERPUSERE, BT RSINEARRE, 20T REA M, ERTLAATAN T an Sk d o0 i i 0 Amta e

nebula> SHOW HOSTS;

R ——— C S— - S S —— L +
| Host | Port | Status | Leader count | Leader distribution | Partition distribution

Trococoooooos froooooos Trococoooo frocoooooooococs froooooooocococooooooos Trococoooooosscococoooooos +
| storaged0 | 9779 | ONLINE | 1 | nba:5 | nba:5 |
e e e S YR, TS R, e e e B +
| storagedl | 9779 | ONLINE | 2 | test:1, nba:5 | nba:5, test:1 |
Fommmmmmeeeo FU R, Fommmemeeeaee o memmeemeeeeaae S +
| storaged2 | 9779 | ONLINE | 1 | nba:5 | nba:5 |
o cacooooaa0 R S TR o ooooonCoanaEEEEEaaEs o O C O EEEEOE CEEEEEOEOETED +

APRFFEM IR, WEHTA T a4

nebula> BALANCE LEADER;
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3.8.2 USE

3.8.2 USE

USE 1H AT RT LA E — DRI 2], BRUTHE 55 — D EI 2N, RHEAE RS TR0,

AR

PUIT USE IBAHRE B ZR N, BRI Y ARSI A A R B Z=EAER [#7.data-security/1.authentication/
1.authentication/:], &N&REE,

EE

USE <graph_space_name>;

=fl

# F5EEZEEspacel BN TIEZEiE],
nebula> USE spacel;

# K 3REZEEspacel,
nebula> GO FROM 1 OVER edgel;

# YIHRE|EZE[E]space2,
nebula> USE space2;

# KEEZR(E)space2, ToiEMspaceliEEREAEEE, KMRI RTINS spacel L%,
nebula> GO FROM 2 OVER edge2;

LW AREME—SRIE R AR 1R VRPN DR 22,

5 Fabric Cypherf[f], Nebula GraphfJEZ2RIIt.2AZERREN, ’—PEZREN TG, ZIEET R HZe
[l G SR IS 22 A A I — 5 R 2@ d USE 1R AJ YT, Fabric Cyphern] DUTE—Z& 18 A H i FH PR 22
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3.8.3 SHOW SPACES

3.8.3 SHOW SPACES

SHoW SPACES i) A] LI%I|HiNebula Graph <#ilF AT A & 2L,

SHOW SPACES;

il

nebula> SHOW SPACES;

72 & Z2R)ES WCREATE SPACE [#3.ngql-guide/9.space-statements/1.create-space/:1,
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3.8.4 DESCRIBE SPACE

DESCRIBE SPACE HH) ] LUE /R E B 22 A 1915 B
EE

PRAT LU DESC 724 DESCRIBE HY4E .o

DESC[RIBE] SPACE <graph_space_name>;

fl
nebula> DESCRIBE SPACE nba;
oo ocoans e O CEEEEEEEEEEEEED Mo coconooonoonooa TR— .
| ID | Name | Partition Number | Replica Factor | Charset | Collate
R S Fommmm e oo o tommmmeeeeae
| 1 | "nba" | 10 | 1 | "utf8" | "utf8_bin"
[ VP T cocoooooooacanaas focoooooonocooona e cooooaoo frocoooooonacs

- 184/321 -

3.8.4 DESCRIBE SPACE

------------- N
Atomic Edge | Group |
------------- Fommmmmeeeot
"false" | "default" |
------------- D cacoooconoth

2021 Vesoft Inc.



3.8.5 DROP SPACE

3.8.5 DROP SPACE

DROP SPACE TEAJ AT LU F5 & E 2L [H A B N A

AR

HEGodA I AT LIAAT DROP SPACE 1EAT], HEEIES WA IIE [#7.data-security/1.authentication/
1.authentication/:],

EE

DROP SPACE [IF EXISTS] <graph_space_name>;

IF NOT EXISTS B n] UG FA BRIV IR 22 M 2 EFE, RATFEN, F2EREZER,

DROP SPACE TEAJ A2 7 ZIMHIBRAE A b X &I 22 RIHY H SRAISC A, I usE 1B A e E HAEE R 22, SR/5H4T SUBMIT JoB
COMPACT

B EEARATINER E 22 AR,
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3.9 W&k

3.9 IR&1EA)

3.9.1 CREATE TAG

CREATE TAG 1BA)R] LUE N Fig & S Rl — MRAE,

Bt
AT CREATE TAG 1B FREY RTE SRV P A TEE B 22RO EFREAR [#7.data-security/1.authentication/3.role-
list/:], AN,

BE
OIEbREERT, FRESEH USE THAIHRE TAF22M,

CREATE TAG [IF NOT EXISTS] <tag_name>
([<create_definition>, ...])
[tag_options];

<create_definition> ::=
<prop_name> <data_type> [NULL | NOT NULL]

<tag_options> ::=
<option> [, <option> ...]

<option> ::=
TTL_DURATION [=] <ttl_duration>

| TTL_COL [=] <prop_name>
| DEFAULT <default_value>

ket i
* IF NOT EXISTS : S&KRILAHFH IF NOT EXISTS KEEFACIAFQIRIVIRE R BT, RANTFER, F20IERE,
Ve« (URIARSE AR, Al B A e 1,

* tag_name . fFNEIZEHNIIFRSLAUEME—/, ARFBELIRLE G LIEBY, FRVFIIARAE RN 5B 22 A A RUUAETR], 1
1S W LB FHFE T [#3.ngql-guide/20.appendix/keywords-and-reserved-words/:].

* prop_name
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3.9.1 CREATE TAG

BYEARR, R ML FRRA e —
* data_type

JE RIS, BARSRI SRR, 152 WAMEZER [#3.nggl-guide/3.data-types/1.numeric/:], /K
[#3.ngql-guide/3.data-types/2.boolean/: %Y,

* NULL | NOT NULL

EE B ERE N NLL o BRIMEN NULL o

* DEFAULT
R BIEERIAE, BROMERTDUZ — 0 FHEENebula GraphSZ i #EA, AN5H A SN A HEE LB ERIE, N
fEFABOAME,

TTL (TIME-TO-LIVE)

¢ TTL_DURATION

TR B IEFER R, ENARIER 2SI, RIEENN R E RN T LRl R, B, BMEN o, £
BRI,

e TTL_COL
BB E AN R E MY, B BEEIE RNV int B0 tinestamp o

— MR BB E — NN TTL_C0L . BETTLIWERIHSWTTL [#3.ngql-guide/8.clauses-and-options/ttl-
options/:],

fl

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

# BIERAE B ERIRE,
nebula> CREATE TAG no_property();

# SIS ZEIAENITRE.
nebula> CREATE TAG player_with_default(name string, age int DEFAULT 20);

# IFE&create_timei&BETTLA1007),

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

YRR A
ZIERH AIRRAREE rTRER R, KON 3R =20 SKBLH
Nebula GraphH{E F —MOLBUVEABINSERARERIAIE, N THRAIERDD, FTLUMERMTTike—

* TESHOW TAGS [#3.ngql-guide/10.tag-statements/4.show-tags/: TEAIFILERIPETETUFRES, AISRERAZ, BSFL0
Hid,

o SERFDBUER, BIA120%0,
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3.9.1 CREATE TAG

MR EFESODBRIARRE, B NATERLE S/ [#5.configurations-and-logs/1.configurations/1.configurations/: WS

heartbeat_interval_secs o
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3.9.2 DROP TAG

3.9.2 DROP TAG
DROP TAG TE#) ] LUMMIR 24 B TAEZ2 R NS EAREE,
— A — AN E MR,

* MRFHAE MRS, MPRX MRS G, EREETIREE NN, T XCompactiont® (BN ZMIERIZ M, sl ERAATE
EO

* MIRFAZ MR, MERHA—MRE, RRTLIARLEAN A, B2 IEETIR EMERREEE XA B .

fHBRFRE B EOUMBRSchema ki, AL ERYSCIFE H RARLLIMIER, MZ7E T —XCompactioni®(ERfHHIER,

AR

o ISR A AR Y REFAAT DROP TAG TRA), TEIRIAZ N E A (R [#7.data-security/

1.authentication/3.role-list/:],

o AR BN E(TMZRS], 2] DROP TAG IF AR IPZEEE1R [ERROR (-8)1: Conflict! . MFRER51#E% Wdrop index [#3.ngql-
guide/14.native-index-statements/6.drop-native-index/:],

BE

DROP TAG [IF EXISTS] <tag_name>;

* IF NOT EXISTS : AilIfEMBRAVAREE R ETE, RATFEN, ¥ 2MBRIRE,

* tag_name @ fEEEMIFRAVIRE SRR, — K HBEMIBR — TR

il

nebula> CREATE TAG test(pl string, p2 int);
nebula> DROP TAG test;
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3.9.3 ALTER TAG

3.9.3 ALTER TAG

ALTER TAG IGAJA] LUB BRI RILEH, HlamsalE e, BdcdE2eid, halbUyEMIRE,. B TTL [#3.ngql-guide/
8.clauses-and-options/ttl-options/:] (Time-To-Live) .

ARSI

o SRS R AR N M AR Y BESLAT ALTER TAG 1EA], PEIEIEZ WM E AR [#7.data-security/
1.authentication/3.role-list/:],

* IREELHIBMHENTE R, EN ALTER TAC IN SHRIMZEETR [ERROR (-8)]: Conflict! . MHBRZEH[1EZ Wdrop index
[#3.ngql-guide/14.native-index-statements/6.drop-native-index/:],

ALTER TAG <tag_name>

<alter_definition> [, alter_definition] ...]
[ttl_definition [, ttl_definition] ... ];

alter_definition:

| ADD (prop_name data_type)
| DROP  (prop_name)
| CHANGE (prop_name data_type)

ttl_definition:
TTL_DURATION = ttl_duration, TTL_COL = prop_name

* tag_name @ fEE EBENAIRESLM, —RABEBE— MR, 1EWREENIIFREE SR TAEZ=RPEE, SRR,

o AILITE—A™ ALTER TAG 1B {di 22> ADD . DROP FlI CHANGE F-f1), FHJ.ZBHATESGES () 7R,

fl

nebula> CREATE TAG t1 (pl string, p2 int);
nebula> ALTER TAG t1 ADD (p3 int, p4 string);
nebula> ALTER TAG t1 TTL_DURATION = 2, TTL_COL = "p2";

ESiRE A
ZIAERRNES AR R RER RN, FOMEUUR 7 KB,
Nebula GraphF{E T —MOLBUABINSERARERIEL, N THMESERY, FILUERATT ke —

* TEDESCRIBE TAG [#3.ngql-guide/10.tag-statements/5.describe-tag/: [TERINEERPEERSER, BIMELSERTD, 1
BB LT, EHEFMER,

o FRSDBUER, B1A02070,

WIRFENESCOBREIRE, EAFTERCE M [#5.configurations-and-logs/1.configurations/1.configurations/: [{Et{S
heartbeat_interval_secs
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3.9.4 SHOW TAGS

3.9.4 SHOW TAGS
SHOW TAGS TEA) T R Z AT 22 R NI AT B AR &4 o

PHAT SHow TAGS IBAI N R ZAEAMANER, (Hi2iR 155 R BRI H AR [#7.data-security/1.authentication/3.role-list/:]
RIE,

73
SHOW TAGS;

il

nebula> SHOW TAGS;

O, +
| Name |
R +
| "player"

O, +
| llteamH |
- +
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3.9.5 DESCRIBE TAG

3.9.5 DESCRIBE TAG

DESCRIBE TAG W RIEEMRBMIEAMEE, FIAITFEAAFR, BRI,

AR

JE36 SR F P TG R AR BEBHAT DESCRIBE TAG 1BH), EIEIES WNE M EAIR [#7.data-security/1.authentication/
3.role-list/: 1,

B
DESC[RIBE] TAG <tag_name>;

DESCRIBE RJ A4S A DESC 6

fl
nebula> DESCRIBE TAG player;
Trococoooo frocooooooos Trococoos frocoooooooos +
| Field | Type | Null | Default
T —— YR———— T P +
| "name" | "string" | "VES" | __EMPTY__
A, Fommmeeee- Fommmeee oo +
| "age" | "int64" | "VES" | __EMPTY__ |
emcococoa M coooccoos e cacooo R +
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3.10 14EBNES

3.10.1 CREATE EDGE

CREATE EDGE 1EA)R] LUE M Fig & S PRl — N8,

ARSI

AT CREATE EDGE TEA)FE 2L LA E M P A a2 B 2L | 617250

list/:], AMIZIRE,

BE
OUESHZERRT, FTESCH usE IBATEE TIFZEML,

CREATE EDGE [IF NOT EXISTS] <edge_type_name>
([<create_definition>, ...])
[edge_type_options];

<create_definition> ::=
<prop_name> <data_type>

<edge_type_options> ::=
<option> [, <option> ...]

<option> ::=
TTL_DURATION [=] <ttl_duration>
| TTL_COL [=] <prop_name>
| DEFAULT <default_value>

IDZERIATR

3.10 LMEH

HRIURER [#7.data-security/1.authentication/3.role-

* IF NOT EXISTS : AEMIfFCIERMASREVEBIFE, RENMPEN, Fat@#hzen,
ViBH - ORI, AT BB, - edge_type_name : 5122 A AT TR ME— 1Y, SH2ERIAFR
WE GBS, VAL RN 5 22 R AR, eSS S I R TR 7 [#3.ngql-guide/

20.appendix/keywords-and-reserved-words/: 1,
NSRRI

* prop_name
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3.10.1 CREATE EDGE

BYEARR, I E M PR —,
* data_type

JE RIS, BARSRI SRR, 152 WAMEZER [#3.nggl-guide/3.data-types/1.numeric/:], /K
[#3.ngql-guide/3.data-types/2.boolean/: 24,

* NULL | NOT NULL

EE B ERE N NLL o BRIMEN NULL o

* DEFAULT
R BIEERIAE, BROMERTDUZ — S0 FHAENebula GraphSZ i #E, ANSE ANEEHEE LB ERIE, N
fEFABOAME,

TTL (TIME-TO-LIVE)

¢ TTL_DURATION

TR B IEFER R, ENARIER 2SI, RIEENN R E RN T LRl R, B, BMEN o, £
BRI,

e TTL_COL
BB E AN R E MY, B BEEIE RNV int B0 tinestamp o

— N ARTIHREEE — DN BN TTLC0L , HETTLIVERIEZSWTTL [#3.ngql-guide/8.clauses-and-options/ttl-
options/:1,

il

nebula> CREATE EDGE follow(degree int);

# SIERERBMERINAEE,
nebula> CREATE EDGE no_property();

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

# IFEP2IZETTLA1008),

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

3.10.2 DROP EDGE
DROP EDGE T&1) B] UMM R 24 A1 T.VEZ2 R ARV TE 0287,
—NORBEE AN, BIERXASHER S, EEEEEYIX N, FRCompactiondg B S HERZ4,

R E PR Schemakids, EE ERYSAFE HRARILIMER, TR21E T —XCompactionfR{ERMIER,

AR
o JEEFSI F F6 S N AR 2 BEHAAT DROP EDGE 1HA), TEIEIEZ W IE M WAXFR [#7.data-security/

1.authentication/3.role-list/:],

o TRSHSRAINE ST ZRE], ) DROP EDGE ISP H% 1594515 [ERROR (-8)]: Conflict! o MiIFREE5[#EZ:Uldrop index

[#3.ngqgl-guide/14.native-index-statements/6.drop-native-index/:],
E03
DROP EDGE [IF EXISTS] <edge_type_name>
* IF NOT EXISTS : KuUfFMHBRAVIAEALREIFE, HAFEN, FaMBRiZER,
* edge_type_name : FEEEMIBRAVAIFUXFR, —KIAREMIBR— L2,
ARl

nebula> CREATE EDGE el(pl string, p2 int);
nebula> DROP EDGE el;
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3.10.3 ALTER EDGE

3.10.3 ALTER EDGE

ALTER EDGE 154 A LUBTGAITURILEH, BlAmeENE, BodEse®, thrlbUyEMtiRE, BWTTL [#3.ngql-guide/
8.clauses-and-options/ttl-options/:] (Time-To-Live) .

ARSI

o SRR PR A RAUR Y REFAT ALTER EDGE 1B f), TEIEIES WINE M EAR [#7.data-security/

1.authentication/3.role-list/:],

* IREELHIBMENTE R, G0 ALTER EDGE N &HMZ24E1R [ERROR (-8)1: Conflict! . MMFRZRS11EZ Wdrop index
[#3.ngql-guide/14.native-index-statements/6.drop-native-index/:],

ALTER EDGE <edge_type_name>

<alter_definition> [, alter_definition] ...]
[ttl_definition [, ttl_definition] ... ]

alter_definition:

| ADD (prop_name data_type)
| DROP  (prop_name)
| CHANGE (prop_name data_type)

ttl_definition:
TTL_DURATION = ttl_duration, TTL_COL = prop_name

* edge_type_name : FEEEMEWAAIEAIAN, —KHAREBEL— 103,

H TR ENE AR RIE AT TAEZE AR E, &
=538

o AJLITE—™ ALTER EDGE 1EA) (i FHZ21> ADD . DROP FlI CHANGE F-f1), T-HIZ A SGES () kR,

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";

fEein 2B
SIAEHRNE SR RTRE R RN, KN ESUR R KR,
Nebula Graph e T —MOLBUEABINSERGAIMEL, N TRMESURY), AILUERATT ke — !

* TEDESCRIBE EDGE [#3.ngql-guide/11.edge-type-statements/5.describe-edge/: IBAINEERPEFHREE R, HiINME
SR, ASRBAELRY), EFRE LD ER,

o FRSDBUER, BIA020%0,

WEREEEUOOBRIRE, B APTERLE S F [#5.configurations-and-logs/1.configurations/1.configurations/: [fEt8Z5
heartbeat_interval_secs o
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3.10.4 SHOW EDGES

3.10.4 SHOW EDGES
SHOW EDGES TE 1) {5/~ 24 Hij & 42 [0 N I T A 3 2T 44

PHAT SHow EDGES IEAI AT EAEAMIANER, (H 2R EIZE R B A PR [#7.data-security/1.authentication/3.role-list/:]
RIE,

BEE

SHOW EDGES;

il

nebula> SHOW EDGES;

YRR, +
| Name |
o +
| "follow" |
T cacocoana +
| "serve" |
o +
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3.10.5 DESCRIBE EDGE

3.10.5 DESCRIBE EDGE

DESCRIBE EDGE ‘W RIEENZRTUMIEMER, BTN, BIEAE,

AR

BT P AR A A BR o REFHAT DESCRIBE EDGE iHF, IFIETHZ ULNE M (ANfR [#7.data-security/1.authentication/
3.role-list/: 1,

B
DESC[RIBE] EDGE <edge_type_name>

DESCRIBE RJ A4S A DESC 6

fl
nebula> DESCRIBE EDGE follow;
Trocococoooo frocoooocoa rocoooos frocoooooocoo +
| Field | Type | Null | Default |
| ——— | Rp— P PR — +
| "degree" | "int64" | "YES" | __EMPTY__ |
o Fommmmeee Fommmmen oo +
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3.11 sikf

3.11 =iEF

3.11.1 INSERT VERTEX

INSERT VERTEX I&fJR]LIfENebula Graph3filfy$aiE &2/ hid A —PNElZ 1 s,

rET

PHAT INSERT VERTEX 15 752 4 Al B F P A HEE B 22 MRV A SRR [#7.data-security/1.authentication/3.role-
list/:], N5,

\E
INSERT VERTEX <tag_name> (<prop_name_list>) [, <tag_name> (<prop_name_list>), ...]
{VALUES | VALUE} VID: (<prop_value_list>[, <prop_value_Llist>])

prop_name_Llist:
[prop_name [, prop_name] ...]

prop_value_list:
[prop_value [, prop_value] ...]

* tag_name @ ALEIEAVIREE (SRAY) | FREXERTOIE, IS W CREATE TAG [#3.ngql-guide/10.tag-

statements/1.create-tag/:].
* prop_name_list @ FREIRENEMEHFIIIZ,

e vip : ID, fENebula Graph 2.0FFSZRFFAFERATEEL, FEAQIEEIZERNILE, H#IEEZNCREATE SPACE
[#3.ngql-guide/9.space-statements/1.create-space/:].

® prop_value_list D IRYE prop_name_Llist HE )R ME, m%)ﬁﬁﬁ*ﬂﬁ‘\&iﬂpE@@?E%@XIE@E, ZIR[EEEIR, WRREIHEEE
MAE, TR R A8 MESEE D NoT NuLL , theiREIEEIR, EEIEZ WCREATE TAG [#3.nggl-guide/10.tag-

statements/1.create-tag/:].

il

# BALREZ BN o
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);

# BIEKRM, EA"al3"REintKE,
nebula> INSERT VERTEX t2 (name, age) VALUES "12":("nl", "al3");

# — A2 R
nebula> INSERT VERTEX t2 (name, age) VALUES "13":("n3", 12), "14":("n4", 8);
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3.11.1 INSERT VERTEX

nebula> CREATE TAG t3(pl int);
nebula> CREATE TAG t4(p2 string);

# —IEAR MR B SRR — R
nebula> INSERT VERTEX t3 (pl), t4(p2) VALUES "21": (321, "hello");

— MR RAEABIEE, DURIE— NI,

# ZXIEAREEE,

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";

o o +
| vertices_ |
o e +
| ("11" :t2{age: 15, name: "n4"}) |
oo +

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);

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

# B4Ep3AERIAENULL,
nebula> INSERT VERTEX t5(pl, p2) VALUES "003":("cd", 5);
nebula> FETCH PROP ON t5 "003";

frocosocaoasccososcsosaonsscasoscnsosasosaoaos +
| vertices_ |
o . +
| ("003" :t5{pl: "cd", p2: 5, p3: __NULL__}) |
e +

# BMpIRAKENS, HItbSHERT,
nebula> INSERT VERTEX t5(pl, p2) VALUES "004":("shalalalala", 4);
nebula> FETCH PROP on t5 "004";

R +
| vertices_ |
R +
| ("004" :t5{pl: "shala", p2: 4, p3: __NULL__}) |
S +
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3.11.2 DELETE VERTEX

DELETE VERTEX i&HJ AT DAMIBR A, AR s RERIT HGSOFIA A,

3.11.2 DELETE VERTEX

DELETE VERTEX i A1) —XA] LURIBR — D Z i, RIS BB —REM, HIHIES IVEEST [#3.ngql-guide/

5.operators/4.pipe/:]1s

BE

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

il

nebula> DELETE VERTEX "teaml";

# BEEEN, MRTERENS.

nebula> GO FROM "player100" OVER serve YIELD serve._dst AS id | DELETE VERTEX $-.id;

fpRiE 2

Nebula Graph#sR s i ORI AGHFFMIBRZ LA, RIEMPRRIE R,

BEH - HAGE A RERIEIRERI R T, AN A RIS E I,
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3.11.3 UPDATE VERTEX

3.11.3 UPDATE VERTEX
UPDATE VERTEX 1EHA] A] LUBS S _EFREI B, —RHBEBH—1HRE,

Nebula Graph¥%#fCAS (compare and set) #{F,

UPDATE VERTEX <vid> SET <update_columns>
[WHEN <condition>] [YIELD <columns>];

e vid @ FEERNAID,

* update_columns @ FEREMESMVBMENIE, B4 tagl.coll = $.tag2.col2 + 1 FINNT tagl.coll BTN tag2.col2+l,
B 1 $h FOREHHHY AL
* condition : £5{ WHEN EFHRVAIRERAE, RSN T B,  condition STRIFRIAT,

* columns : Z4& VIELD $67E TR B Ay 4k 5

fl

nebula> UPDATE VERTEX "player100" \
SET player.age = $M.player.age + 1\
WHEN $A.player.name == "Tim Duncan" \
YIELD $7.player.name AS name, $M.player.age AS age;

frocoscccnsscoss fpocomo +
| name | age |
O FU. +
| "Tim Duncan" | 43 |
. fpocoo +
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3.11.4 UPSERT VERTEX

3.11.4 UPSERT VERTEX

UPSERT VERTEX &HJ45 & UPDATE A1 INSERT , AR AFTE, XEHANENE ; R AREFE, AN, UPSERT VERTEX — R AE
BRI Fr%,

UPSERT VERTEX MHREILIE T INSERT , [KI2A UPSERT j2—2H 7 R AIRTIREL. 15Tk, B ARLE,

Bk B EEIE A BARENIIE T 5 FH UPSERT 1B,
BE
UPSERT VERTEX <vid> SET <update_columns> [WHEN <condition>] [YIELD <columns>];

o vid : FEE UPSERT YD,

* update_columns @ FFZE UPSERT HYJEMEAIME, 4 tagl.coll = $7.tag2.col2 + 1 FIRFF tagl.coll BTN tag2.col2+l

BEHH © ¢ ZRIRTE UPSERT 1955,
* condition © £5E WHEN FEFHIVZTSREENT, RS FIN T BT UPSERT o condition XRFARIA,

* columns : Z5& VIELD $67E TR B Ay H 4k 5,

ARED
* QIRBAMTAE, WAL wHEN TRIFFEISRAFZ &SR, AR A — MR A SET IEATEE B MEERTEOAME, 4R
BAABONME, WHEREHER.
* BIRRAFTE, TEPE wHen TS, NIESEXD RIE T,

* AIREFTE, (HRANE WHEN TRIRVSRPE, NI SAITIESHRIE,

il

nebula> INSERT VERTEX player(name, age) VALUES "playerl11":("Ben Simmons", 22);
nebula> UPSERT VERTEX "player1ll" \
SET player.name = "Dwight Howard", player.age = $*.player.age + 11 \
WHEN $A.player.name == "Ben Simmons" \
AND $7.player.age > 20 \
YIELD $7.player.name AS Name, $A.player.age AS Age;

frocosomaoasccnsons focoos +
| Name | Age |
o FR— +
| "Dwight Howard" | 33 |
e oo +

nebula> FETCH PROP ON * "player123";
Empty set (Time spent: 3.069/4.382 ms)
nebula> UPSERT VERTEX "player123" SET player.age = $*.player.age + 1;

-203/321 - 2021 Vesoft Inc.



3.11.4 UPSERT VERTEX

1E_EaboRBIF ) A0S S player123 RTEFE, age IYERIAE M NULL , U player123 Y player.age 0 NULL ; #115R age HERIAE, W
player.age /7 BRIAEL .

# ageFRIAE A0,
nebula> CREATE TAG person(followers int, age int DEFAULT 0);

# IRFE3R1T, Blfollowersil (0+1) , agef98.
nebula> UPSERT VERTEX "300" SET person.followers = $A.person.age + 1, person.age = 8;

# IFHRIT, Blagefs8, followers#9 (8+1)
nebula> UPSERT VERTEX "300" SET person.age = 8, person.followers = $7.person.age + 1;
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3.12 ihiEA)

3.12 iBiES

3.12.1 INSERT EDGE

INSERT EDGE IEAJAILAfENebula GraphSiBiHIHEE B 22 il A — el % ki, R AT, MR (src vid) FIHAA
(dst vid) .

EiE

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

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

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

* <edge_type> [N RIRAYAIY, HEEREE — MM, AL URATEIE, H#IHIEZ U CREATE EDGE [#3.ngql-
guide/11.edge-type-statements/1.create-edge/:],

* <prop_name_list> @ FREILEMNEMEHIITIR,

src_vid :ERAASID, FRNARTEE S,
o dst_vid : HIVAID, FRAmy&ss,

* rank @ AL, Arank{E. BOMEN 0. rank{ErTDAAPRX O, EEaa . B REHE R,

openCypherif%t : openCypherd 5H rank i,

* <prop_value_list> : H4& prop_name_list SHEJEIEME, WIS MEEMLZERMRIEIRERAITE, KREFR, ASRRAHE
GIEMEAE, AT MY R I E Y NoT NULL , heR[EIESR, FEIEIES ICREATE EDGE [#3.ngqgl-guide/
11.edge-type-statements/1.create-edge/:].

fl

# AR S BB,
nebula> CREATE EDGE el();
nebula> INSERT EDGE el () VALUES "10"->"11":();

# fEArank1A9i4,
nebula> INSERT EDGE el () VALUES "10"->"11"gl:();

nebula> CREATE EDGE e2 (name string, age int);
nebula> INSERT EDGE e2 (name, age) VALUES "11"->"13":("nl", 1);

# —RIBEBA25R8,

nebula> INSERT EDGE e2 (name, age) VALUES \
H12I|_>|l13l|: |ln1ll’ l), "13"'>"14":("n2", 2);
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3.12.1 INSERT EDGE

# BIEKM, FA"al3"REintIEE,
nebula> INSERT EDGE e2 (name, age) VALUES "11"->"13":("nl1", "al3");

—SENAILIZ RGN R, DURIGE— KON,

# ZRIBABME,

nebula> INSERT EDGE e2 (name, age) VALUES "11"->"13":("nl", 12);
nebula> INSERT EDGE e2 (name, age) VALUES "11"->"13":("nl1", 13);
nebula> INSERT EDGE e2 (name, age) VALUES "11"->"13":("nl", 14);
nebula> FETCH PROP ON e2 "11"->"13";

{roosccmmsoscammeassaanoasossaamssonmanaso0s +
| edges |
o +
| [:e2 "11"->"13" @0 {age: 14, name: "n1"}] |
froosccmmsoscammmassmanamosssnnessEnsaneso0o +
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3.12.2 DELETE EDGE

3.12.2 DELETE EDGE

DELETE EDGE WEAJATLAMMER, —RATLAMBR—5cek 2 55, ERTLIEGEER—REMA, HEIESWEER [#3.ngql-guide/

7]
JBN

5.operators/4.pipe/:1o
AR B EMIER— D ST Hd, BB N S, #EEIESIDELETE VERTEX [#3.ngql-guide/12.vertex-statements/

4.delete-vertex/:1o

B HRDERECRIERRIERI IR F1E, AIRAERFRIE I,

BEE

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

il

nebula> DELETE EDGE serve "player100" -> "team200"@0;

# BREEN, MRATSRANIL.

nebula> GO FROM "player100" OVER follow \

WHERE follow._dst == "team200" \
YIELD follow._src AS src, follow._dst AS dst, follow._rank AS rank \

| DELETE EDGE follow $-.src->$-.dst @ $-.rank;

2021 Vesoft Inc.
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3.12.3 UPDATE EDGE

3.12.3 UPDATE EDGE
UPDATE EDGE TEA] ] LUETGH EihZERINE M, —RIARE B — a8y

Nebula Graph¥%#fCAS (compare and set) #{F,

UPDATE EDGE <src_vid> -> <dest_vid> [@<rank>] OF <edge_type> SET <update_properties> [WHEN <condition>] [YIELD <properties>];

* update_properties @ FFEMECRHVEMERIE, B4 el.coll = $7.el.col2 + 1 FRIRFF el.coll IETLN el.col2+1
Vi o $h RORETE L.
* condition @ &5E WHEN EFHRYZIRERAE, RSN F BN,  condition STFFFRIAR,

* properties @ &5 VIELD fiEE ZHR EIRVHIHEE R,
Al

nebula> UPDATE EDGE "player100" -> "team204"@0 \
OF serve \
SET start_year = start_year + 1\
YIELD serve.start_year;

e OO EOEOOECEAEEED +
| serve.start_year |
o +
| 1999 |
T cocoooooooooanaas +
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3.12.4 UPSERT EDGE

3.12.4 UPSERT EDGE

UPSERT EDGE EHJ45 & UPDATE A1 INSERT , ANSLHTFTE, REHCAMIEME ; NSO ARIFE, AN,  UPSERT EDGE — KA HE

BB,

W

UPSERT EDGE PEREIZAR T INSERT , [KI2A UPSERT J2—4H 70 e Az, Bk, B AFRLE,

Bk B EEIE A BARENIIE T 5 FH UPSERT 1B,
BE
UPSERT EDGE <src_vid> -> <dst_vid> [@rank] OF <edge_type> SET <update_properties> [WHEN <condition>] [YIELD <properties>]

* update_properties @ FFUZ UPSERT HV/BMEAIE, 140 el.coll = $7.el.col2 + 1 FRIRFF el.coll IETN el.col2+1

BERH © $n FOREL UPSERT HY3A. - condition © £5& WHEN S FHAVZY SR, /RSN BT UPSERT o condition SZH75R3K
o

* columns @ £5E YIELD $57E ZLR B MY H HIEE 5,

ARED

* QUFSOAFAE, WAL wHEN TRIFFEVSRAFZ &I E, AR AR — MV, A SET IEAfE e B MEERTEOAME, 4R
BAABONME, NHEREFELR.

* QNFGAAFE, TEIGE wHEN FRIRYSRIE, MBS AR E M,

* WIRSATEAE, (HRANMIE WHEN TRIRVSRPE, NI SAITIESRIE,

il

nebula> INSERT EDGE serve(start_year, end_year) VALUES "playerl00" -> "team200": (1997, 2016);
nebula> UPSERT EDGE "player100" -> "team200" \
OF serve \
SET start_year = serve.start_year + 2 \
WHEN serve.end_year == 2016 \
YIELD serve.start_year AS Start, serve.end_year AS End;
Trococoos frocoooo +
| Start | End |
frooooooo froooooo +
| 1999 | 2016 |
Fommeeo Fommeem +

nebula> FETCH PROP ON serve "player100" -> "team200";

S YO PSS S PSP +
| edges

Fm e e - +
| [:serve "player100"->"team200" @0 {end_year: 2016, start_year: 1999}] |
d o COC o oo oo 00 OCOCoE oo EEoEEoE00005EE0E0E 0000005000000 000006000050000000a00 +
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3.13 JFAERG]

3.13 [R4EZ5F]

3.13.1 CREATE INDEX
CREATE INDEX JEAJR]LUNBIAFIIFRES, 2B ak)E O R AR A,
REBEERHELZMNE AR S 8EA PR IT AR R, ZR5 ] DU AR BB 22 1 22 Ja A R 8 N & /.

B A el RS, ESIEE 2 YRS [#4.deployment-and-installation/6.deploy-text-based-index/
2.deploy-es/:].

AiESLF

QIR 21, TR X IPRSEGLER O LA, AFAEREAILER, HZ W CREATE TAG [#3.ngql-guide/
10.tag-statements/1.create-tag/:JfICREATE EDGE [#3.ngql-guide/11.edge-type-statements/1.create-edge/:1,

EdELIDAE

IEME R [T LU E ), (HRR5|IXSHEMRE TRI0%EEE L, HATEMRYE ey B It E M A sea N F #H =R,
TEARREREAEE AR RR S, BRIEEIRTERE G 2R 5 Xk 55 19320,

AFRIERIEZRG |, RBUEHEIRAT T D 3%

1. S A¥dEZENebula Graph,

2. AR5,
3. EEZS| [#3.nggl-guide/14.native-index-statements/4.rebuild-native-index/:1,

4. fEALOOKUP [#3.ngql-guide/7.general-query-statements/5.lookup/: J8¢{MATCH [#3.ngql-guide/7.general-
query-statements/2.match/: |IBAIEAEIE,

* SEOVERG S ARIE, KPEOVEMRER TRESE S RIS,

s QIEEZRG1E, BBHNEFENBERERRS], SNSRI CFENEYE, SFECEIETE WATCH T LOOKUP 154 HHiR [ 244
EEN

- RRESEMAMAN%E], Nebula Graph2 F1aH 4,

EE
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3.13.1 CREATE INDEX

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

* IF NOT EXISTS : R&MfFCIEEMRE 2 H1FEE, RANEER, F20lE%E5],

® prop_name_Llist :
o WABRKFIFRBEMOIERSIN, 24 prop_name(length) FHERT K,

B 0 KRG 2R EStorageiissFitERE, DN HEZ TR, BIERRS K RENHIER S WR KT H
MHIF, KK R N255, i &7y 2 HET,

© WS RFIFRIRIEQIESBIN, (67 prop nane INE BRI NRILEIN, 33| KON FHHKIL,
* PR SLATIA S QIRHE N, M prop_nane List .
S AIIEE AR R TSI TR QIR T3, R B R A O
SRS |
QLIS | FTRER S, BUARIER 559,
Nebula GraphiF{ F—MOBUEMIPSERES V0L, 5 T WHREIERD), SILUERAIT Ak —

* TESHOW TAG/EDGE INDEXES [#3.ngql-guide/14.native-index-statements/2.show-native-indexes/: 11&AIHI45 R A E ST
RG], ANEREARR], EERIHEI,

o SERFDBUE, BIAN20%0,

AR FBEESCLBRIAIRG, 15 NATERLE S [#5.configurations-and-logs/1.configurations/1.configurations/: S

heartbeat_interval_secs o

BIRIRE HIERIFRE|
nebula> CREATE TAG INDEX player_index on player();
nebula> CREATE EDGE INDEX Llike_index on Llike();

AR EGHTIGIRZR S |5, ERTLUER Lookup IBARE 2R AFRE AT A mIVID, sEEAAID, HINAID, MU A LR
AT A A rank, PEEEZ WLOOKUP [#3.ngql-guide/7.general-query-statements/5.lookup/:1,

Bl EA N EIERS]
nebula> CREATE TAG INDEX player_index_0 on player(name(10));
EAIREE N L EFRSS player i GIEEME name IVZRF [, RIIEKEN10, BIEAEM name IET10 N FRFAIEZR S,

# TRFNBEEREERIIKE,
nebula> CREATE TAG var_string(pl string);
nebula> CREATE TAG INDEX var ON var_string(pl(10));

# ERFHBEAFEEER KE.
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nebula> CREATE TAG fix_string(pl FIXED_STRING(10));
nebula> CREATE TAG INDEX fix ON fix_string(pl);

nebula> CREATE EDGE INDEX follow_index_0 on follow(degree)

IR E SEMRS]

ZNEME RS IR E 55R5 1.

B - AFR SR EGA I B B RE ],

nebula> CREATE TAG INDEX player_index_1 on player(name(10)

)

, age);
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3.13.2 SHOW INDEXES

3.13.2 SHOW INDEXES

SHOW INDEXES &) R] LAFI HY 2 aif & 22 [l NIV PR B hRSfAZE R (BigE M) ER5|,

SHOW {TAG | EDGE} INDEXES;

Pl
nebula> SHOW TAG INDEXES;
oo +
| Names |
Fom - +
| HfiXH |
oo +
| "player_index_0" |
LR —— +
| "player_index_1" |
o +
| llvarH |
R — +

oo +
| Names |
fremmsccmmsssenssnss +
| "follow_index_0" |
o +
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3.13.3 SHOW CREATE INDEX

3.13.3 SHOW CREATE INDEX

SHOW CREATE INDEX /R QI B RS al g s MU I InGQLIEA], K T &R INIEME R, HlanH LB s,

SHOW CREATE {TAG | EDGE} INDEX <index_name>;

il

SERT LSBT SHOW TAG INDEXES EAEH MPLEARAEZR S|, SRI5F SHOW CREATE TAG INDEX EEETEEZR T IHIOIEE R,

nebula> SHOW TAG INDEXES;

o U PSP +

| Tag Index Name | Create Tag Index |

I — 0 A S +

| "player_index_1" | "CREATE TAG INDEX “player_index_1" ON “player’ (

| | “name(20)° |

| | )" I

L 0 S S +
INZERIFR G AT DUHZE R 5 iR )

nebula> SHOW EDGE INDEXES;

oo +

| Names |

foosoomsaaonoosms +

| "index_follow" |

o +

nebula> SHOW CREATE EDGE INDEX index index_follow;

L L D S +

| Edge Index Name | Create Edge Index |

o g +

| "index_follow" | "CREATE EDGE INDEX index_follow™ ON “follow™ (

| | “degree’ |

| | )" |

foomscosaoscomsess L NS S S S S D +
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3.13.4 DESCRIBE INDEX

3.13.4 DESCRIBE INDEX

DESCRIBE INDEX iGHJFIIEBIRERSINER, tiERsINEMEAF (Field) MEHEZRT (Type) .

DESCRIBE {TAG | EDGE} INDEX <index_name>;

il

nebula> DESCRIBE TAG INDEX player_index_0;
feoccoooos flecooooosoooooooooooa +

| Field | Type |
focooccos ocososasocacnosanos +
| "name" | "fixed_string(30)" |

nebula> DESCRIBE TAG INDEX player_index_1;

focoscaos ocososasocacoosanss +
| Field | Type |
O, o +
| "name" | "fixed_string(10)" |
focooccos ocososasocacnosanos +
| "age" | "int64" |
O, o +
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3.13.5 REBUILD INDEX

3.13.5 REBUILD INDEX

FRFERSSTERE, R IAR BN HARZATCFENBIEAN. EEOIERE G, EEEEWN AN FEBIEEERS ], R
SIEHTERNZ AT, TEETIZERS I Lookup KT MATCH IBA)EINEIEEEHE, AR IWIFEIES N CREATE INDEX
[#3.ngqgl-guide/14.native-index-statements/1.create-native-index/:],

Vi - RS R, ArEERERPEERS T, R RS RATRERN 2,
BE

REBUILD {TAG | EDGE} INDEX [<index_name_list>];

<index_name_Llist>::=
[index_name [, index_name] ...]

* AL —RERZ DRG], KRGMZAMISGES () k. GERRETRERS AN, FRERFTER

o HBSERUG, MERTLUFE AT SHOW {TAG | EDGE} INDEX STATUS Ki#EER5IEH BTN, HEIFIESNSHOW INDEX
STATUS [#3.ngql-guide/14.native-index-statements/5.show-native-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));

# BERS|, REESID.
nebula> REBUILD TAG INDEX single_person_index;

o caconoooans +
| New Job Id |
O — +
| 66 |
T cacoooconoo +

# BERSINRS.
nebula> SHOW TAG INDEX STATUS;

Irococooocoacocococococos frocoooooococacs +
| Name | Index Status |
Srocoooooconoooooooooo00 [ +
| "single_person_index" | "FINISHED"

oo dommmmmemeeeee- +

# WETLIERASHOW JOB <job_id>EBERERS |INESKE,
nebula> SHOW JOB 66;

focoscccosocosons fecososososanscacnsos: focmscconsoss fooosccososacosaoasccooans e +
| Job Id(TaskId) | Command(Dest) | Status | Start Time | Stop Time |
o o B, e o +
| 66 | "REBUILD_TAG_INDEX" | "FINISHED" | 2021-03-31T03:35:21.000 | 2021-03-31T03:35:21.000

frecoscccosscosons fecososososaoscacnoos: foooocconsoss ooosccososacosaoasacoooas romsocososasocasasscosons +

Nebula Graph@ll#—MEFSEREERKG], KILATDURYEREIRESSID, @il sHow JoB <job_id> IBAIEBRESRE, HEHIESI
SHOW JOB [#3.ngql-guide/14.native-index-statements/18.operation-and-maintenance-statements/4.job-

statements/:show job],
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3.13.5 REBUILD INDEX

ASERRAFRE 1

fENebula Graph 2.07, FFFEWMALHFEDR OFFLINE o
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3.13.6 SHOW INDEX STATUS

SHOW INDEX STATUS 1EH] ] LI B ZR 5 | AFRAIN M IR,

R T

QUEVE : PAZIFR
RUNNING : HAL4TFR
FINISHED @ BELSERK
FAILED @ ZRIK
STOPPED : f&1E

INVALID : 2&%%

3.13.6 SHOW INDEX STATUS

BiR © A el 551152 WCREATE INDEX [#3.ngql-guide/14.native-index-statements/1.create-native-
index/:].

SHOW {TAG | EDGE} INDEX STATUS;

fl

nebula> SHOW TAG INDEX STATUS;

o B +
| Name | Index Status |
o2 oo +
| "player_index_0" | "FINISHED" |
frocccocaonsccososcosons Pocmocaoscacnos +
| "player_index_1" | "FINISHED" |
o O +
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3.13.7 DROP INDEX

3.13.7 DROP INDEX

DROP INDEX &) ] LU 24 wif &l 22 ) Fh EFFAERY RS

AR

$HAT DROP INDEX 154155 2 24 Hii B S Y FI P 4176 45 7€ (K1 Z2 ) ) DROP TAG INDEX A1 DROP EDGE INDEX AXFR [#7.data-security/

1.authentication/3.role-list/:], &N=iREE,

EE
DROP {TAG | EDGE} INDEX [IF EXISTS] <index_name>;

IF NOT EXISTS : KeMIFHBRIVERE B E1FE, RAFER, F2MER%Es,

fl

nebula> DROP TAG INDEX player_index_0;
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3.14 &3CR5]

3.14 £ 35|

3.14.1 &5|NA

55 [AILULEE #1, Nebula GraphSZHfideRizRs | @ JFAERS M35,

RERS|
JFAERS [T DU TR E B IE & IRE, A4 TR
o WRPRERG LIRS,
o WMFH)EEZRT| (REBUILD INDEX ) o
o SRR — MRESCHZNZ PN EIERS ] (BAR5D , HETEEREL2E,

* ARG A[DIIE S PCRAER, SEIER A VEELE I, HEEIEZSILLOOKUP FAQ [#3.ngql-guide/7.general-query-
statements/5.lookup/:faq],

* RSZFE CONTAINS 1 STARTS WITH 25575 BB 4R 1ELT,
RERSIRME
* CREATE INDEX [#3.ngql-guide/14.native-index-statements/1.create-native-index/:]
e SHOW CREATE INDEX [#3.ngql-guide/14.native-index-statements/2.1.show-create-index/:]
e SHOW INDEXES [#3.ngql-guide/14.native-index-statements/2.show-native-indexes/:]
* DESCRIBE INDEX [#3.ngql-guide/14.native-index-statements/3.describe-native-index/:]
« REBUILD INDEX [#3.ngql-guide/14.native-index-statements/4.rebuild-native-index/:]
« SHOW INDEX STATUS [#3.ngql-guide/14.native-index-statements/5.show-native-index-status/:]
* DROP INDEX [#3.ngql-guide/14.native-index-statements/6.drop-native-index/:]
* LOOKUP [#3.ngql-guide/7.general-query-statements/5.lookup/:]

« MATCH [#3.ngql-guide/7.general-query-statements/2.match/:]

E3 & L]

EXRGIATATRERE M TRISHEER, BIAHER, ENFOARERAERMIER, AR
o HLHF I — BRG],
s HREOIEHEEKE (#2565 ) FREHRE],
* NFHZHERIE, BIATAND . OR. NOT,

e @ QSRR EOHATRAN T ERAYPCAS, TEEEREAERS],
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3.14.1 K54

E e

TER 2SR G BT EMTRE 2, EMARCETE S CEL |, FIHIES IS 2Ry | [#4.deployment-and-installation/
6.deploy-text-based-index/2.deploy-es/: 1flIii & listener [#4.deployment-and-installation/6.deploy-text-based-
index/3.deploy-listener/:],

8B 5EA)G, Elasticsearchf8f F2HAOIE SRS, AFEBREREHET|, WRBEMIREXRS], BT
Elasticsearch®£#f_EFahlER,

HFREXRSES IMEH 2R EW [#3.nggl-guide/15.full-text-index-statements/1.search-with-text-based-
index/: 1o

NULL{Ei5BA

BAFAMEANULLYY B MRS,

EEER

JFAERGIBR T Al B RANGER 2O, ERTLAMATIERE W, SRl R, RN SRR JE M T e &,
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3.14.2 2305 Rl

3.14.2 335 | [Rl
AR ARG BRI, T TE A 2SR E R4 15L,
HATRIE, 25CR5 AT R
o FRIRRTIRAKEAN256F T, MRTFENHE256F THEIRAIERS|, HE TR,
* TRERIIN A Z A @ M 2K |,
o CHHFRIEA] LOOKUP / MATCH HIHY WHERE TR SCREZAEIZH AND T R 5
* BXRGIPIFHZMRENER,

o HSCRE BRI ST RRTE,  ATDAN B 2 SCRRNT B S REE R SCAIRINRAG RIS SR B, ETFR % Helasticsearch-analysis-
ik [https://github.com/medcl/elasticsearch-analysis-ik ]SREEHTH S,

© PP & SGERIGR ISR, A% I AR & [,

* EXRGINFHEREME N L BB,

* Hili A% E#E BN Elasticsearch®5 |,

* LOOKUP A1 MATCH IB A A FFEERF, XA IIRBIBRS

o HBREA B SRMET 20U R,

* BXEKGIARGEZER MR

* {R[EI S5 T Elasticsearch®##£fINebula Graph, &NAlHE S Elasticsearch &S A EHE R 525,
s ERBGARBRIEEPAEDS 8 \, BNXSFHElasticsearch B EHFIEI i,

* Elasticsearch@/#=R5 [ A HEFE—LEN ], WK Nebula GraphfRZEARIKRFNRG], B OFRERT AR
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3.14.3 fiE 25|

3.14.3 HE L XZEKE]

Nebula Graphfy4£ 5| /2& T Elasticsearch [https://en.wikipedia.org/wiki/Elasticsearch]STH, XS &R LUH
FiElasticsearch® X & T 5 KRR EAENNE, 23RS I HNENREERE, YlistenerfEEfElasticsearchE LS
G, WEBEREE RGN BRI E KA sl K B8 a2 E&s |,

AREM

RS IH, BERAMEES T REXR5 IR [#4.deployment-and-installation/6.deploy-text-based-index/

1.text-based-index-restrictions/:1.

INZEElasticsearch&E &

8B Elasticsearch##tiE% I Elasticsearch’E /5 44 [https://www.elastic.co/guide/en/cloud-on-k8s/current/k8s-
deploy-elasticsearch.html],

Y Elasticsearch®#£# 250, 1EUIINebula Graph4 X3R5 [, LT ISR ]

{
"template": "nebula*",
"settings": {
"index": {
"number_of_shards": 3,
"number_of_replicas": 1
}
B
"mappings": {
"properties" : {
"tag_id" : { "type" : "long" },
"column_id" : { "type" : "text" },
"value" :{ "type" : "keyword"}

RIS TS E LU T B R8T & LR X

*n

"template": "nebula
"tag_id" : { "type" : "long" },
"column_id" : { "type" : "text" },
"value" :{ "type" : "keyword"}

BRI LA E Elasticsearch i R BN S5 353K, W FR 22 f|Elasticsearch, &£ UlElasticsearch’® /5 34 [https://
www.elastic.co/guide/en/elasticsearch/reference/current/settings.html],
ERNAHEREP IR

B ElasticsearchBE8E.2 5, AILUFEH s16N IN IEAJE R Elasticsearch®& Fifii, 24 47f# F Elasticsearchfit & s {4 A Y IPHE
U O Y REIE W RS, FRERZNE N, BEZ A elastic_ip:port ZIRIHESGES () 9.

BEE
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3.14.3 fiE 25|

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

nebula> SIGN IN TEXT SERVICE (127.0.0.1:9200);

BiW : ElasticsearchBRINIRA H P A HIE N, ANREE TR PN, TEE SN IN G HEE,

ETXFHEREPE

SHOW TEXT SEARCH CLIENTS 181 ] LUK HH SCAN I 2278 i
EE

SHOW TEXT SEARCH CLIENTS;
Bl

nebula> SHOW TEXT SEARCH CLIENTS;

T

| "127.0.0.1"

|
+
|
‘
| "127.0.0.1" | 9200 |
+
|
oo +

BHNAEREP R

SIGN OUT TEXT SERVICE )R] LUR M A SCAZRE F i,
EE

SIGN OUT TEXT SERVICE;
il

nebula> SIGN OUT TEXT SERVICE;
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3.14.4 #%ERaft listener

3.14.4 EBZERaft listener

BRI EHE R 74 5 A Elasticsearch#£EY, j@JRaft listener (fE#ilistener) X /M7 ##E, MStoragefR55IKEEL
8, RIEFENE AElasticsearch#7t,

AR

s BEATREXES N HREH [#4.deployment-and-installation/6.deploy-text-based-index/1.text-based-index-

restrictions/:1.
* B4 {8ENebula Graph##t [#4.deployment-and-installation/deploy-nebula-graph-cluster/:],

s BERMERED—BEIMNIIRSS S, NHRaft listenerf2fiiStoragefii %5,

AEEM
* HlistenertZ ARSI Storage IR 471 54 BE H H AT Nebula GraphfiR%s B MR 8 E B hR AR,
o Huf& Haen— B2 R —X Mg nlistener, [ME&FEElistenerYEZE A Nlistener2 KW, IBHE— MBI E—X

HER % Nistener,

EBE R

$£—% | #ELISTENERMEEX %

PRIAE TR 2L B listener A4 _HHEgslisteneriYBLE S, SKIFHFMLZIN nebula-storaged- Listener.conf o fERIIASHE HR4IL
HIREAR [https://github.com/vesoft-inc/nebula-storage/blob/master/conf/nebula-storaged-

listener.conf.production],
B - 7ERC B SO i B S TP sl sk B 26k (127.0.0.1) &
8% ! BEILISTENER
WATAN T a4 B 51 E 3listener :
./bin/nebula-storaged --flagfile <listener_config_path>/nebula-storaged- listener.conf

Listener_config_path JE7Zfiflistenerfit & SCAHIREIE,

$£=% : FRILISTENEREINEBULA GRAPH

% Nebula Graph [#2.quick-start/3.connect-to-nebula-graph/:], SRFHAITUSE <space> [#3.ngql-guide/9.space-
statements/2.use-space/: ¥ A FEANE 2 CERL IEZ2HE, SGEHITUT madNlistener :

BEHH : listener 77 {4 F E SERYIPHIML,
ADD LISTENER ELASTICSEARCH <Llistener_ip:port> [,<listener_ip:port>, ...]

HE— MBI BRI INZ Nistener, 40 :
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3.14.4 #%ERaft listener

nebula> ADD LISTENER ELASTICSEARCH 192.168.8.5:46780,192.168.8.6:46780;

EElistener

AT SHoW LISTENER TEA) W] LIFI| Hilistener,

il

nebula> SHOW LISTENER;

| o Conoooononaoaon0 e O O ECEOEEEEEEEEEEEana oooooonoo +
| PartId | Type | Host | Status |
A, S Fom e ommmmmeeee +
| 1 | "ELASTICSEARCH" | "[192.168.8.5:46780]" | "ONLINE" |
feocococoa o cooocaooooonaoon e cacoooconoooonacococoa focoooooooo +
| 2 | "ELASTICSEARCH" | "[192.168.8.5:46780]" | "ONLINE" |
Fommmmeam o e oo +
| 3 | "ELASTICSEARCH" | "[192.168.8.5:46780]" | "ONLINE" |
S ocooococooooooooo Srococooococoocococococoa roooooooooos +

iERlistener

AT REMOVE LISTENER ELASTICSEARCH &) R] LUMMERIE 22 AT listener,

il

nebula> REMOVE LISTENER ELASTICSEARCH;

T

ERB RG] [#4.deployment-and-installation/6.deploy-text-based-index/2.deploy-es/: 1#llistenerfa, £XR5IXME
Elasticsearch®&#H BaN0IE, EATLUH TR IR, HEMIES W2 U8 [#3.ngql-guide/15.full-text-index-
statements/1.search-with-text-based-index/:].
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3.14.5 £

3.14.5 £XEx
R BRT 2R DCHE N TR B I TR SRR, BRI R, EFRERE RS R,
1E LOOKUP BY, MATCH IBAJFR, {# ] WHERE F-FUFE & T1F B2 B R 41F,

mItRS M
EWRESH B 2R, HEHESNIE £ K5 [#4.deployment-and-installation/6.deploy-text-based-index/
2.deploy-es/:]f1#f & listener [#4.deployment-and-installation/6.deploy-text-based-index/3.deploy-listener/:1,
AREm
fEF2RTIHI, EERIAMEEL T RE RS WH RS [#4.deployment-and-installation/6.deploy-text-based-index/
1.text-based-index-restrictions/:],
BAEEEXNHEE
HARTE S R R RN AT B Ry H AR NETE & VG, BRI K/NE,

BE

LOOKUP ON {<tag> | <edge_type>} WHERE <expression> [YIELD <return_Llist>];

<expression> ::=
PREFIX | WILDCARD | REGEXP | FUZZY

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

* PREFIX(schema name.prop name, prefix string, row limit, timeout)
e WILDCARD(schema name.prop name, wildcard_string, row_limit, timeout)
* REGEXP(schema name.prop name, regexp string, row limit, timeout)

» FUZZY(schema name.prop name, fuzzy string, fuzziness, operator, row limit, timeout)

* fuzziness @ AL, JRUVFVCECHYIR RImEREER, ERIMED auto ., BEEHMANEEMTEZ(ER, 2 UElasticsearch
B A XA [https://www.elastic.co/guide/en/elasticsearch/reference/6.8/common-

options.html#fuzziness],

* operator : AJIEW, fRRESCARNAR/RIZEE, PIIE(ET OR (BRIN)FI and .
* row_limit @ RAIIEA, $EEELREIITEL. ERIMER 100,

* timeout @ FIIETA, fEEEAMNMIF, AL ZF (ms) o BIMEN 200,

il
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nebula> CREATE SPACE nba (partition_num=3,replica_factor=1, vid_type=fixed_string(30));
nebula> SIGN IN TEXT SERVICE (127.0.0.1:9200);

nebula> USE nba;

nebula> ADD LISTENER ELASTICSEARCH 192.168.8.5:46780;
nebula> CREATE TAG player(name string, age int);
nebula> CREATE TAG INDEX name ON player(name(20));
nebula> INSERT VERTEX player(name, age) VALUES \
"Russell Westbrook": ("Russell Westbrook", 30), \

"Chris Paul": ("
"Boris Diaw": ("
"David West": ("
"Danny Green": (
"Tim Duncan": ("
"James Harden":

"Tony Parker": (
"Aron Baynes": (
"Ben Simmons": (
"Blake Griffin":

nebula> LOOKUP ON

nebula> LOOKUP ON
R
| _vid

o e e o

| "Chris Paul"
oo

| "Boris Diaw"
e e

| "Blake Griffin"
oo

nebula> LOOKUP ON

L +
| COUNT(*) |
L +
| 3 I
L +

nebula> LOOKUP ON

| "David West"

Chris Paul", 33),\
Boris Diaw", 36),\
David West", 38),\
"Danny Green", 31),\
Tim Duncan", 42),\
("James Harden", 29),\
"Tony Parker", 36),\
"Aron Baynes", 32),\
"Ben Simmons", 22),\
("Blake Griffin", 30);

player WHERE PREFIX(player.name, "B");
¥

+

+

player WHERE WILDCARD(player.name, "*ri*") YIELD player.name, player.age;

S, oo +
| name | age |
oo F U +
| "Chris Paul" | 33 |
S FR. +
| "Boris Diaw" | 36 |
S —— A +
| "Blake Griffin" | 30 |
S, F. +

player WHERE WILDCARD(player.name, "*ri*") | YIELD count(*);

player WHERE REGEXP(player.name, "R.*") YIELD player.name, player.age;

e o oo +
| name | age |
S frommas +
| "Russell Westbrook" | 30 |
e oo +

player WHERE REGEXP(player.name, ".*");
+
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e focoocaoosccnss +
| _vid | name |
O oo +
| "Tim Duncan" | "Tim Duncan" |
oo oo +
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3.15 FEIMIE

3.15 FEFEER

3.15.1 GET SUBGRAPH

GET SUBGRAPH 15 AR SR ISl AR MU RT AR AR E R, BT EER.

B
GET SUBGRAPH [<step_count> STEPS] FROM {<vid>, <vid>...}
[IN <edge_type>, <edge_type>...]
[OUT <edge_type>, <edge_type>...]
[BOTH <edge_type>, <edge_type>...];
* step_count : FEEMEIERIFEARIBEEL, REIMOF] step_count BRHITF &, AR IETEERL, ERIME L,
* vid : FRERMAID,

* edge_type : FEENIEARY, AILAAH IN.  ouT A BOTH SRAGE &M R _EIZAIFURT A, ERIAN BOTH o

il
DUt 7~ 1 A TR
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- EEE N EEE DN EaE DD DE DEE DE DEE SE aE ST GEE G SE e S e me EE S ey

Tag: player
VID: “player102”
Properties:

* name: “LaMarcus
Edge type: follow Aldridge”

Property: o
ge: 33 .
* degree: 75 fjro%irgée' 90

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

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

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

Tag: team Tag: team

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

* name: “Nuggets” * name: “Warriors”

Graph space: nba

-231/321 -
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Edge type: follow

Tag: player

VID: “player100”

Properties:

* name: “Tim
Duncan”
age: 42

3.15.1 GET SUBGRAPH
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3.15.1 GET SUBGRAPH

o M player100 FFaR. O~1Bk. FTE O TE,

nebula> GET SUBGRAPH 1 STEPS FROM "player100";

| [(player100) player.name:Tim,player.age:42]
| [player100-[follow]->player101@0 degree:96,player100-[follow]->player102@0 degree:90,playerl00-[serve]->team200@0
end_year:2016,start_year:1997] |

| [(player101) player.age:36,player.name:Tony Parker,(player102) player.age:33,player.name:LaMarcus Aldridge, (team200)
team.name:Warriors] | [player102-[follow]->player101@0 degree:
75] |

AR [E YT AT
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3.15.1 GET SUBGRAPH

Tag: player
I VID: “player102” \
Properties:
' * name: “LaMarcus |
| AIdr‘idge" Edge type: follow |
I *© age:33 Property: I
* degree: 90
| [
| [
| Edge type: follow I
| Tag: player Property: Tag: player |
I VID: “player101” * degree: 95 VID: “player100” I
Properties: Properties:
| * name: “Tony * npame: “Tim |
I Parker” Duncan” |
= age:36 * age:42
| [
| Edge type: serve |
I Property: |
* start_year: 1997
| * end_year: 2016 |
| [
| [
| GET SUBGRAPH FROM "player100"; '
| Tag: team |
| VID: “team200” [
| Properties: |
\ * name: “Warriors” [}
\ /
\ /
N 7/
~ -

A player100 FFaH, 0~1BE.  follow JUHY AILHIF A,

nebula> GET SUBGRAPH 1 STEPS FROM "player100" IN follow;

s coooooonoa | +
| _vertices | _edges |
oo o +
| 0 o
fommmomooo Foommmmoo +
| [] [ ] I
[ Trocooooos +

K4 player100 i%H follow 28I Ah, PR LUK R BN ZE,
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3.15.1 GET SUBGRAPH

o M AT player100 JF4A. O~18k. serve 8T H LMY T &,

nebula> GET SUBGRAPH 1 STEPS FROM "player100" OUT serve;

e e e e +
| _vertices | _edges |
Y R S S PSSP S SRS SR O Y PSP SRS PSS SRRSO +
| [(player100) player.age:42,player.name:Tim] | [playerl00-[serve]->team200Q0 start_year:1997,end_year:2016] |
e e e e e e +
| [(team200) team.name:Warriors] | 1] |
frocoooococococonococoooococoooocoooococaco0o0 0 Py S S RSOSSN, +
R B FEAT
’ — —_— —_— —_— —_— — — — ] —_— —_— — — — —_— —_— —_— — — \

Tag: player

VID: “player100” Tag: team
Properties: > VID: “team200”
Y DT Properties:
Duncan o . ”
o ) * name: “Warriors

N N S T T - - -y
EEEE I I I S S e s e

GET SUBGRAPH FROM “player100” OUT serve"; /
N /

S S S S S S S S D B G D G B B S e e e e

-
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3.15.2 FIND PATH

3.15.2 FIND PATH

FIND PATH ¥ AR ERAE L Ah s H Y U2 IR B 2

FIND { SHORTEST | ALL | NOLOOP } PATH FROM <vertex_id_list> TO <vertex_id_List>
OVER <edge_type_List> [REVERSELY | BIDIRECT] [UPTO <N> STEPS] [| ORDER BY $-.path] [| LIMIT <M>];

<vertex_id_Llist> ::=
[vertex_id [, vertex_id] ...]

* SHORTEST : EHURAIIE R,

° ALL : EHTHRRE,

* NOLOOP : EEFRIEMEINERFE,

* <vertex_id_list> ! JRIDFIR.ZNHEHTESCES () 770, XFF$- fl $var o

® <edge_type_Llist> DIRRIAR 2R RECGES () AR, RoRFTA R,
* REVERSELY | BIDIRECT : REVERSELY ZE/RJX[F], BIDIRECT Z/mAX [,

o N> BREERVERABEE. BRIAMEN 5.

o <> FEER BRI TR

PR
RSB RISIRG, SRR R E ST E AR,
* HERITE RN T RE R MG,
* SRR IEE S

* BN ESRRARE, ROHRZNE,

il

R BIFT AR LT (<vertex_id>)-[:<edge_type_name>@<rank>]->(<vertex_id) o

nebula> FIND SHORTEST PATH FROM "player102" TO "team201" OVER *;

o o +
| path |
g +
| ("player102")-[:follow@0]->("player101")-[:serve@0]->("team201") |
L S S —— +
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3.15.2 FIND PATH

| ("team200")<-[:serve@0]-("player100") |

frococooooooooconacoooooooDoooooooooa0000 +
| path |
R S SR SRS S +
| ("player100")-[:serve@0]->("team200") |
Trococoooooooocococoooooooooooooooooso00C +

o e +

| path |

o +

| ("player100")-[:serve@0]->("team200") |

U +
FAQ

EEXBWHEREFE, ULMEERERZHPHRETIE?

AEFFWHERE T-f1], KIAGEAE R R P TS 6o
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3.16 &AL

3.16 &EEAMR

3.16.1 EXPLAINAIPROFILE
EXPLAIN IE A HInGQLIBAI P TIN, (EA2ITnGQLIEA],

PROFILE IEAJATnGQLIER), SREHIH A TIHIAIATIEEL, AT DURIEHA T H IR TR A L i T e

HiTitRl
PTH X Nebula Graph# i35 | 4 Fh S 7RI BRRE,

PUATH R 2T R RInGQLIF AJAL BN action o action BHR/NIMATHIC, BUAIHY action CUEIRAUGEE MHYATE RIE, FREGH
HEME, RIS IBREGLE, 1 action #HTELL — 1 operator o

411 SHow TAGS 1EHJ %3 W™ action, operator y Start Al ShowTags » B & A% 60 1EAJ ] RERHALFERL 10N L LMY action o

&
* EXPLAIN
EXPLAIN [format="row" | "dot"] <your_nGQL_statement>;
* PROFILE
PROFILE [format="row" | "dot"] <your_nGQL_statement>;
LTk o -5

EXPLAIN BX PROFILE TEAJ AV A AIAE ¢ row (BRIN) Hll dot o SERTLUEFH format EIUE S HIAE X
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3.16.1 EXPLAINAIPROFILE

rowtg =
row A& ZURRR 15 S B — DA,

¢ EXPLAIN

nebula> EXPLAIN format="row" SHOW TAGS;
Execution succeeded (time spent 327/892 us)

Execution Plan

..... USSR
| id | name | dependencies | profiling data | operator info
----- O Sy 0 0y PSPPSRV SRS S SRV VS S S
| 1| ShowTags | 0 | | outputVar: [{"colNames":[],"name":"__ShowTags_1","type":"DATASET"}] |
| | | | | inputVar:
..... USSR
| 0| Start | | | outputVar: [{"colNames":[],"name":"__Start_0","type":"DATASET"}] |
----- L LV PRV P PV

* PROFILE
nebula> PROFILE format="row" SHOW TAGS;
R +
| Name |
fooooocas +
| player |
FE +
| team |
| +
Got 2 rows (time spent 2038/2728 us)
Execution Plan
----- 0 PSSV S VRV S S S SV RSP SRR
S
| id | name | dependencies | profiling data | operator
info |
----- frocoooooooctiococooo0000 ool rSCooo00 00 DEEEOEOoo00 00 5CoCoEoOE 000000 o0oEooE0o0s0000
g
| 1| ShowTags | 0 | ver: 0, rows: 1, execTime: 42us, totalTime: 1177us | outputVar: [{"colNames":
[1,"name":"__ShowTags_1","type":"DATASET"}] |
[ | | |
inputVar:
----- I OO OO EEEO DO EEEE B O T CO DO OO0 HE P EEEOEEEEEEEEEEEEOEEENEEHEPEEEEECOCOE GO
S
| 0] Start | | ver: 0, rows: 0, execTime: lus, totalTime: 57us | outputVar: [{"colNames":
[1,"name":"__Start_0","type":"DATASET"}] |
----- D PSPV 0 VLV S P SV VPSSP
S
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3.16.1 EXPLAINAIPROFILE

SR BiRA
id operator 11D,
name operator 1Y% T
dependencies 2 7ij operator FITHKHSIY operator HYID,
profiling data PUTBEE SR, ver 7R operator FIRA 5 rows %71 operator fiI &S RITITEL 5 execTime F/RIUAT action WIRTIE 5 totalTime
FORMUT action FYINFIAL, SRETFBEN AL, HERAIN R EA,
operator info operator IYIFAHE R,
dotg3{

dot fEFURRREDOTIE S MVER, AREH] LU Graphviz E R X,

il : Graphviz@ —#OHRAIMLE TR, "R HIDOTIE S MIAHMAHIE, Graphvizfgfit—NMEL& TR, AJH%DOT
EE XM, el ASVGEJSONEHAME . ¥1H1EZU.Graphviz Online [https://dreampuf.github.io/
GraphvizOnline/],

nebula> EXPLAIN format="dot" SHOW TAGS;
Execution succeeded (time spent 161/665 us)
Execution Plan

digraph exec_plan {
rankdir=LR;
"ShowTags_0"[ Llabel="ShowTags_0|outputVar: \[\{\"colNames\":\[\],\"name\":\"__ShowTags_0\",\"type\":\"DATASET\"\}\]I\L|
inputVar:\l", shape=Mrecord];
"Start_2"->"ShowTags_0";

"Start_2"[label="Start_2|outputVar: \[\{\"colNames\":\[\1,\"name\":\"__Start_2\",\"type\":\"DATASET\"\}\]J\L|inputVar:
\l", shape=Mrecord];

LA REIMDOTIE S ¥4 Graphviz&, AT AR,

é Start_2 ) ( ShowTags_0 h
outputVar: [{"colNames":[],"name":" _Start 2","type":"DATASET"}] outputVar: [{"colNames":[],"name":"__ShowTags_0"."type":"DATASET"}]
\mputVar: ) \Jopu tVar: )
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3.17 it

3.17.1 BALANCE

BALANCE I A F[ A1k Nebula GraphfyStorageilkR55 LI A &1, B 2% BALANCE AR MIStorage A #I9M, 1EZ

fh#5%; [#8.service-tuning/load-balance/:],

BALANCE TETEUERHAN T,

B Wil

BALANCE DATA ESES 1 53 fiNebula Graph 8 BFEIVATE 7 F. ZamBREHESID (balance_id) o
BALANCE DATA <balance_id> 7R BALANCE DATA {55 HYIRZS,

BALANCE DATA STOP {5 11 BALANCE DATA {£:55,

BALANCE DATA REMOVE <host_List> fENebula Graph®E R RIIHEE I Storage FH 1.

BALANCE LEADER 1ENebula Graph& #1517 fileader,
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3.17.2 fRrE

3.17.2 R EE

fEStorageflR 55 b KWEEITIMESFRoA/ELL, BT COMPACT . FLUSH AT STATS o AR Z2RIWEHERIE K, X4t
Ko FAEBE T HENT, BF. FIEMKE /il

SUBMIT JOB COMPACT
SUBMIT JOB COMPACTiEA 2xfilik RocksDBKAERT compact 1,

compact B & & 1E2S W StoragelRS5HLIE [#5.configurations-and-logs/1.configurations/4.storage-config/:1,
bl

nebula> SUBMIT JOB COMPACT;

| +
| New Job Id |
R ——— +
| 40 |
Trococooocoaos +

SUBMIT JOB FLUSH

SUBMIT JOB FLUSH IE A ATEHRocksDB memfile’ 5 ARHAL,

il

nebula> SUBMIT JOB FLUSH;

SUBMIT JOB STATS

SUBMIT JOB STATS iGH) B a— MEN, Z/EWAT BT 2R 7o, SR, ZnTLUER sHow STATS IBAAI a5, 1+F
1H1EZ WSHOW STATS [#3.ngql-guide/7.general-query-statements/6.show/14.show-stats/:1,

WA - WIERTFEENebula GraphHEIEA L, N TIREERATIIIS ISR, IEEH LT SUBMIT JOB STATS .
]

nebula> SUBMIT JOB STATS;

L - +
| New Job Id |
fomcommmmeeoo +
| 97 |
L +
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SHOW JOB

MetalR55FF SUBNIT JoB I RIEHTNZ MESS, AREniis i Enebula-storaged,

E551IME Bo
job_id TEHHAT SUBMIT JOB iEfJMt& K[,

il

nebula> SHOW JOB 96;

foccscccnsocososs rcososcsosansoe frocoscacooass fooosccososcsosanasaonoass
| Job Id(TaskId) | Command(Dest) | Status | Start Time

e e e e
| 96 | "FLUSH" | "FINISHED" | 2020-11-28T14:14:29.000
focoscccosocosons e frecoscacososs focosccososcsosanasacnoass
| 0 | "storaged2" | "FINISHED" | 2020-11-28T14:14:29.000
o B, o B,
| 1 | "storaged0" | "FINISHED" | 2020-11-28T14:14:29.000
frecoscccosscosons e focoscocoson: Fooosccososcsosanascnsoss
| 2 | "storagedl" | "FINISHED" | 2020-11-28T14:14:29.000
o B, O — o

SR Wifd

Job Id(TaskId) BATERIEALID, HART R RIEALAH X AMESSID,

+— +— + — + — + — +

3.17.2 fRrE

SHOW JOB <job_id> 1B B nfiE e LA %

_________________________ +
Stop Time
_________________________ +
2020-11-28T14:14:29.000 |
_________________________ +

2020-11-28T14:14:29.000 |
_________________________ dh

2020-11-28T14:14:29.000 |
_________________________ +

2020-11-28T14:14:29.000 |
_________________________ +

Command(Dest) FHATERWTIE @S2 F5, HMT R RES K M Ynebula-storaged iz,
Status SERIE BT S HIRES, PEIBES WM IRE [#3.ngql-guide/18.operation-and-maintenance-statements/4,job-
statements/: 6],
Start Time TRV BT S5 HAAA TN T
Stop Time SR EUESS RTINS, S53RUSHIARZSGS FINISHED . FAILED BY STOPPED
{ElLIRTS

PENPIRZSHIBEAN T .

K& i HE

QUEUE VRV BRAESAE SRS, LR B Start Tine J92E,
RUNNING PENVBRATSSAEHAT AR, Start Time 73R BIAART I,
FINISHED PENVERATSS R 5Em  Stop Time J I AL AAT Fl,
FAILED PENVERATZ5 50, Stop Time SIZ T BefIFEAAT ],
STOPPED PENVBRATSS {20k, Stop Time SIZN T BFCAART ],
REMOVED PENLBRAE S5 HMIBR.

RSB,

Queue -- running -- finished -- removed

\ \ /
\ \ -- failed -- /
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3.17.2 fRrE

SHOW JOBS
sHow JoBS TEAIFI AT AST BRI FE L

VRNV RTBRIA S BN B — 8], ANSRAR ZEUCL AR A, 1EEtiMetallRSSHIZEL job_expired_secs » THEIETES WMetallS5HLE
[#5.configurations-and-logs/1.configurations/2.meta-config/:1,

il

nebula> SHOW JOBS;

TR, VS S, PP S SV +
| Job Id | Command | Status | Start Time | Stop Time |
R, o m e ommmmmeeeeas o mm e o eemememeemeee- +
| 97 | "STATS" | "FINISHED" | 2020-11-28T14:48:52.000 | 2020-11-28T14:48:52.000
R o COEOOOCEEEEEEEEEOEaaE . R R S, Y R +
| % | "FLUSH" | "FINISHED" | 2020-11-28T14:14:29.000 | 2020-11-28T14:14:29.000 |
Fommmmeem o o o oo +
| 95 | "STATS" | "FINISHED" | 2020-11-28T13:02:11.000 | 2020-11-28T13:02:11.000
Tecococoa o coooooooooooonaoanaon focoococonacs I cooocoonocooooonaooonaoa fcoooonooocacooooonoocana +
| 86 | "REBUILD_EDGE_INDEX" | "FINISHED" | 2020-11-26T13:38:24.000 | 2020-11-26T13:38:24.000
C S—— S — S ———— S —— S —— +

STOP JOB

STOP JOB IEA) AT LUZ (kR FERIIENL,

il

nebula> STOP JOB 22;

RECOVER JOB

RECOVER JOB I AJ RELHHUUTRIMAIENL, FHREICIK & HI1E L,

il

nebula> RECOVER JOB;

o +
| Recovered job num |
focososaoasccnoonae +
| 5 job recovered |
o +
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3.17.2 fRrER

FAQ
nfrIHEE fRbiR)RE ?

SUBMIT JoB #AF(EAHMVZHTTPS M, & Storageili&5Hlas LIVHTTPY G (/2 M IER TAE, ErILUAATAI T an i .

curl "http://{storaged-ip}:19779/admin?space={space_name}&op=compact"
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3.18 ffiF

3.18.1 3%

R HEnGQLH I EREST 2,

SERRAFRE 1

* Nebula Graph 1.03Z#PUMAREAR: 4. —-. //. /[ /o

* Nebula Graph 2.0%, -- FEEFREF, MaRFiLE [#3.nggl-guide/1.nGQL-overview/3.graph-

patterns/:],

Examples

nebula> # XITHLEBARMo

nebula> RETURN 1+1; # XEFRESEIITR,
nebula> RETURN 1+1; /] XEFRIESR TR
nebula> RETURN 1 /* XR@—&THRER */ + 1= 2;
nebula> RETURN 11 + \

[ BITER \
FARBIERIETT, \
*/ 12

nGQLIEAHFHIRRIL () REHIT,

OpenCypher &t

* tEnGQLH, RERMEATAREER SR () RKiedT, RMERLEMER \*

* ffopenCypher A5 B F [ RHAA T,

/* openCypher X% :
R

LT Rk

—17 ¥/

MATCH (n:label)
RETURN n;

/* nGQLRUAE ©  \

XEERE \
RELR T A1k \
—f7 */ \
MATCH (n:tag) \
RETURN n;
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3.18.2 K/NEX%

WANESKNE

LITIBAS AR, KN ny_space A1 MY_SPACE J& N[ B 22 ],

nebula> CREATE SPACE my_space;
nebula> use MY_SPACE;
[ERROR (-8)]: SpaceNotFound:

XRFNREFFREIKNE

LUTIBAIZSENMY, K24 show Al spaces J& K,

nebula> show spaces;
nebula> SHOW SPACES;
nebula> SHOW spaces;
nebula> show SPACES;
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3.18.3 XHtF

3.18.3 X =¥

FKHEFENGQLAHEZE Y, AR KT HIIERE KT,

FELRE KT RRFFIR AT I 5 15 RE KBETENRIR, |TERARGIS C) RMEfHsEk, #4AND,

B - R RN,

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

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

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

© TAG BPRE KHEY, ZOR TA MEARIRTY, ERIEMRES ) Rk,

* SPACE BIECREA KHEY, RIDAERMENPRIRITEA .

ADD
ALTER
AND

AS

ASC
BALANCE
BOOL

BY

CASE
CHANGE
COMPACT
CREATE
DATE
DATETIME
DELETE
DESC
DESCRIBE
DISTINCT
DOUBLE
DOWNLOAD
DROP
EDGE
EDGES
EXISTS
EXPLAIN
FETCH
FIND
FIXED_STRING
FLOAT
FLUSH
FORMAT
FROM

GET

GO

GRANT
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3.18.3 XHtF

IF

IN
INDEX
INDEXES
INGEST
INSERT
INT
INT16
INT32
INT64
INT8
INTERSECT
IS
LIMIT
LOOKUP
MATCH
MINUS
NO

NOT
NULL

OF
OFFSET
ON

OR
ORDER
OVER
OVERWRITE
PROFILE
PROP
REBUILD
RECOVER
REMOVE
RETURN
REVERSELY
REVOKE
SET
SHOW
STEP
STEPS
STOP
STRING
SUBMIT
TAG
TAGS
TIME
TIMESTAMP
TO
UNION
UPDATE
UPSERT
UPTO
USE
VERTEX
WHEN
WHERE
WITH
XOR
YIELD

FERE X RF
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ACCOUNT
ADMIN

ALL

ANY
ATOMIC_EDGE
AUTO

AVG
BIDIRECT
BIT_AND
BIT_OR
BIT_XOR
BOTH
CHARSET
CLIENTS
COLLATE
COLLATION
COLLECT
COLLECT_SET
CONFIGS
CONTAINS
COUNT
COUNT_DISTINCT
DATA

DBA
DEFAULT
ELASTICSEARCH
ELSE

END

ENDS
FALSE
FORCE
Fuzzy

GOD

GRAPH
GROUP
GROUPS
GUEST
HDFS

HOST
HOSTS
INTO

JOB

JOBS
LEADER
LISTENER
MAX

META

MIN
NOLOOP
NONE
OPTIONAL
ouT

PART
PARTITION_NUM
PARTS
PASSWORD
PATH

PLAN
PREFIX
REGEXP
REPLICA_FACTOR
RESET
ROLE
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3.18.3 XHtF

ROLES
SEARCH
SERVICE
SHORTEST
SIGN
SINGLE
SKIP
SNAPSHOT
SNAPSHOTS
SPACE
SPACES
STARTS
STATS
STATUS
STD
STORAGE
SUBGRAPH
SUM

TEXT
TEXT_SEARCH
THEN
TRUE
TTL_COL
TTL_DURATION
UNWIND
USER
USERS
uuID
VALUE
VALUES
VID_TYPE
WILDCARD
ZONE
ZONES
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3.18.4 RIDAIZTHID

3.18.4 RIDMSHID
=ID (vib)
fENebula GraphH, #fi AsURHRFAID (vID) ARG AL, vID AN MR
* VID BRI AT DU TE KA ERERG AN RE KL
* VID TEEZE[R] Hps i —,
s =MV AL Z MR (TA6) o BlAT—"DA (vib) AILUER A6 (TA6) o
* RIEIEZEEFHY vID 2 TE RN,

i A S EZ WINSERT VERTEX [#3.ngql-guide/12.vertex-statements/1.insert-vertex/:1,

4HRID

RABADATERER T Fr, 7R EAR RN, AR ISR BRI EEHE 0 e (BIAIfE—& e B) |, AIZER
A [https://github.com/vesoft-inc/nebula-common/blob/master/src/common/clients/meta/
MetaClient.cppl.

T R RS BB VID A9 Y %R0

// MRIDKEHNS, ATHRAELO0, FEIEEEMA int64o
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;

fa ki, bR — DMETER AT R TIR A T, B pdm 3 hint6 41T (int6 4R UG HH R4 FUERUT
ARE) , RECFRUE, e, B

pId = vid % numParts + 1;

IRBITER 7T S RORRAT T

SH WiRA
% R,
numParts vID FRFE R ZE A 57 gk, BNCREATE SPACE [#3.ngql-guide/9.space-statements/1.create-space/: |T&AJHFHY

partition_num {E,

pId VID FTfE 77 FrHYID,

BIATHE 1007 A, vib A1, 10101001 MY =R RFEERRI T o 77 A IDMILARHIbE 2 [RIFTBREHZBEFLIY, A LUEAR
REBGE (RN AL TR — B lds Lo

- 251/321 - 2021 Vesoft Inc.


https://github.com/vesoft-inc/nebula-common/blob/master/src/common/clients/meta/MetaClient.cpp
https://github.com/vesoft-inc/nebula-common/blob/master/src/common/clients/meta/MetaClient.cpp
https://github.com/vesoft-inc/nebula-common/blob/master/src/common/clients/meta/MetaClient.cpp
https://github.com/vesoft-inc/nebula-common/blob/master/src/common/clients/meta/MetaClient.cpp
https://github.com/vesoft-inc/nebula-common/blob/master/src/common/clients/meta/MetaClient.cpp

4. TEEE

4.1 EFJZHRwIF. TEMNT1TNebula GraphgyIfiE

RS GE, LHENebula GraphfYESRAIEI, DA EEESTATRIV BT,

4.1.1 #iEfem
A R AN R BB A ST, T AT 3 B o ) Rk s 2 5 0o R 19 A,

* Yii¥Nebula GraphJFEIE R B2(14 ? [#4.deployment-and-installation/1.resource-
preparations/:nebula_graph 1]

M52 TNebula GraphfYZE R 214 ? [#4.deployment-and-installation/1.resource-
preparations/:nebula_graph 2]

o A= IREHE TNebula GraphfYE K214 ? [#4.deployment-and-installation/1.resource-
preparations/:nebula_graph 3]

FEMEZPNEFENEAZ2R% Nebula GraphfE#f ? [#4.deployment-and-installation/1.resource-

preparations/:nebula _graph 4]

4.1.2 #Ri¥Nebula GraphiFISE R

EHER

CPUZH x86_64

e 4GB

T 10 GB, SSD
BIERFENR

YR FHELinux 24 H %1% Nebula Graph, 2SS HNEAN 2.6.32 &L ERAWLinuxRS:,

IR

ISRV TTR ZAN T RAUR, MRENAFEER, SEEWAWE TN, E R TRt
[#4.deployment-and-installation/1.resource-preparations/: 5] BHITHEAE,
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4.1.2 4@i¥Nebula Graphifhd %k

LR i A I

glibc 21280 E PATAA Ldd --version K EAR,

make EREREA -

m4 fERRERA -

git TERREMA -

wget EERERRA -

unzip (ERREMA -

Xz (ERREMA -

readline-devel EERRERA -

ncurses-devel ERRERRA -

zlid-devel EERENA -

gce 7.1.0%0 PUTATR gec -v RERRAR,

gce-c++ ERERERRA -

cmake 3.5.0% PATAAT cmake --version K EhRAR,

gettext EERERRA -

curl EEREMNA -

redhat-Isb-core EERRERRA -

libstdc++-static TERRERRA {X1ECentOS 8+. RedHat 8+. Fedora® %,
libasan TERRERA {Xf£CentOS 8+. RedHat 8+. Fedorath#i%,

HAMES =7 RELSE (cmake) FExEZN FEIFFZER] build H3H,
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4.1.2 %i¥Nebula Graphifd %k

REBERBRL

AN ST #ifl 2 Nebula GraphfmiEi 75 BRI,
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4.1.2 %i¥Nebula Graphifd %k

1. TERIE,
- CentOS. RedHat. Fedoraf &7l Fan4s :

$ yum update
$ yum install -y make \
md '\
git\
wget \
unzip \
xz \
readline-devel \
ncurses-devel \
zlib-devel \
gee \
gee-c+ |\
cmake \
gettext \
curl \
redhat- Lsb-core
// 1XCent0S 8+. RedHat 8+. FedoraBEZZE libstdc++-staticHlLibasan,
$ yum install -y Llibstdct++-static Llibasan

- DebianflUbuntuff G TU T4 -

$ apt-get update

$ apt-get install -y make \
m4 \
git\
wget \
unzip \
xz-utils \
curl \
Lsh-core \
build-essential \
Libreadline-dev \
ncurses-dev \
cmake \
gettext

2. FeEFEN EIGCCHICMakeRAE R IEMf, MRAFRIES WK HESKR [#4.deployment-and-installation/1.resource-
preparations/: 4],

$ g+t --version
$ cmake --version

WISRRRASIER, &R DB AN, AR IR, IERIEA T iR
1. 5af& G nebula-common EI T A1,

" “bash
$ git clone https://github.com/vesoft-inc/nebula-common.git

Z51802.0. 0OFRAHINebula Graph RIS EMETERFEM D, ERILUER --branch' 3" -b ETISE RN D L. FIU0#EE2.0.0, taR0F ¢

" “bash
$ git clone --branch v2.0.0 https://github.com/vesoft-inc/nebula-common.git
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4.1.3 X5 T Nebula GraphZsk

2. 3 A B 3% nebula-common o

" “bash
$ cd nebula-common

3. BUTANT i Z2EAE FIGCCHICMake,

" “bash
/] &ECMakeo
$ ./third-party/install-cmake.sh cmake-install

// BFCMakeo
$ source cmake-install/bin/enable-cmake.sh

/] TEGCCC, BEF|optBREErootifR, EHalERNEMBR,
$ sudo ./third-party/install-gcc.sh --prefix=/opt

// BRG6CC,
$ source /opt/vesoft/toolset/gcc/7.5.0/enable

4.1.3 MiRIFIFEIETTNebula GraphZEK

BEHER
CPUZEH x86 64
CPURK 4
e 8 GB
T35S 100 GB, SSD
BIERGFENR

MM FHELinux R g % Nebula Graph, BUUELENNIAIAETE A NERA DY 3.9 KDL ERRBILinux%%t,

BRSSERAIEEIY
bzt BN R
metad (metaXdEiRSHHR) 1
storaged (FE#EARSSIEE) =1
graphd (&5 8RS HE) =1

BlAEAATLNIAEE, AT UENLAR L5858 1 P metad. 11 storagedf111~graphdiiz,

X LM, GIAN =5 Hlas s iysenE, &R LULHRAN T /7 Rif#E Nebula Graph,
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4.1.4 4/ 355517 Nebula Graph#k

LijEZ2Y i metadiHFEEE storagedi# R graphdi# 2 8E
A 1 1 1
B 1 1
C 1 1

4.1.4 £ F=IF35EinTTNebula GraphZE3k

BEHER

i) ZOR

CPU%H x86_64

CPURM 48

Witz 96 GB

(s 2 %900 GB, NVMe SSD
BIERAER

MM FHELinux R G %2 Nebula Graph, BUSUELEA IR NERA DY 3.9 KDL ERRRBILinux%%t,

SERT DLE R — e SR Ck$E i Nebula Grapht®ig, 1H#IEIES WAELE [#5.configurations-and-logs/

1.configurations/6.kernel-config/:1.

ARS3SRAIRRIY
R RO
metad (meta%UEARSS L) 3
storaged (TFfiEARSSHERE) =3
graphd (&5 [#ARFHR) =3

WEEAFE3 M metadi# 2, H 1 metadiHES BB I metaBdEI— N EIA,
storaged HAZHYHUE A 2 R0 ] 22 [H] B A YRR,
R D — ANl LEE 2 AR, IR A VIR SRR, ] DURIRANT /5 5848 & Nebula Graph,

B BB R E R

- 257/321 - 2021 Vesoft Inc.



4.1.5 Nebula Graph# %k

LijEZ2Y i metadiHFEEE storagedi# R graphdi# 2 8E
A 1 1 1
B 1 1 1
C 1 1 1
D - 1 1
E 1 1

4.1.5 Nebula Graph& JRER

A ATt — 1 3EI A Nebula GraphSHFFTFRIIAE, B2 R 7 X,

HEAR

T Bytes SAAREK * BMAFEETAN *6

& *120%

%

fi]

N Bytes [ SFAMES * 15 + RocksDBLH4E write_buffer_size 1 max_write_buffer_number 2RocksDBNTEHH X SH, #

17 * (write_buffer_size * &2 W MemTable [https://github.com/facebook/rocksdb/wiki/
max_write_buffer_number + 3RETFAN ] MemTablel, HEFA/NES I Memory usage in RocksDB [https://
*120% github.com/facebook/rocksdb/wiki/Memory-usage-in-

RocksDB#block-cache],

4y ERIFENE * disk_partition_num_nultiplier SEHUERN2~10M—NEER, F T Bt

X disk_partition_num_multiplier fE, HDDf#EH2,

£

5t

o AR 1 AT A AL ZE AN A AR EESR L 120% ?
&AM 20% TR,

o [A)/ 2 ANfEXRocks DB LI & 2

B AE etc HRNEBECE XL nebula-storaged.conf , --data_path JETTFFEYEEN HRA N —1RocksDB3HI, HEELEN
ERocksDB L f[# &,

Vil - 80T DIERCE S nebula-storaged. conf FHYS /I --enable_partitioned_index_filter=true [ {Ebloomsd & i FH T
AN, HEFFLHYISE (random-seek) BT, AIRESFRIREI:RE,

4.1.6 X FFERSE

Nebula GraphZ25*NVMe SSDi#FFIZIHFISZENY, i BRINSEHER 2R T SSDIZE I TIALE,

AMEFEAHDD, KOYHDDRIOPSEREE, FENLSEMER S, AlREE2@EVF2 HAabmE, A Emiem ik, fl
AINASELSAN,

TEEHAMSSDI .
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4.2 ¥ #e#Nebula Graph

4.2 4mi¥EENebula Graph

4.2.1 AR R %ENebula Graph

RS Z 2 Nebula Graph /R HFE HE XmiFM R E, HMK R,

RIS

o EUERIEHNRIFING, HEHEES WS RIE. ZEMETNebula GraphWifss [#4.deployment-and-installation/

1.resource-preparations/:].

» [ Nebula Graphfy 3= HLA] LA a] E LW,

BRSE
1. %% Nebula GraphiFrgEIFHl,
- AR TR B L AR S, TEPATAN T 635 T 2K master 77 S HITRAD
" “bash

$ git clone https://github.com/vesoft-inc/nebula-graph.git

- BIRFE LR E AN Nebula Graph 2.x, 1E# %I --branch 48 7037, HlAN%LEE2.0.0 KARRA, HEHRITAT A

A
.
" “bash

$ git clone --branch v2.0.0 https://github.com/vesoft-inc/nebula-graph.git

2. #t A H3% nebula-graph o
$ cd nebula-graph

3. O H 3% bui ld HiHE AIZH R,
$ mkdir build & cd build

4. {#H CMake4: flimakefile XX,
B
o BRINZZZERRIRN Juser/local/nebula , ANSRFFEEURREE, TEIE T AMDNEINSE -
DCMAKE__INSTALL_PREFIX=<installation_path>,
* HZCMakeZ Ui, 1§52 ICMakeZ# [#4.deployment-and-installation/2.compile-and-install-nebula-

graph/1.install-nebula-graph-by-compiling-the-source-code/:cmake],

- ASYEAESR 125 T B BT TT A A, IEHATAI T @
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4.2.1 4% 2 Nebula Graph

" “bash
$ cmake -DENABLE_BUILD_STORAGE=on -DENABLE_TESTING=OFF -DCMAKE_BUILD_TYPE=Release ..

- MRS T IR IEERAR I Nebula Graph 2.x, i#{#i 1% -DNEBULA_COMMON_REPO_TAG A1 -DNEBULA_STORAGE_REPO_TAG $5
FEMEFEPnebula-common [https://github.com/vesoft-inc/nebula-common]#Inebula-storage [https://github.com/
vesoft-inc/nebula-storage77 ¥, flAN%%52.0.0 GARRAR, BEHITU T4

" “bash
$ cmake -DENABLE_BUILD_STORAGE=on -DENABLE_TESTING=0FF -DCMAKE_BUILD_TYPE=Release \
-DNEBULA_COMMON_REPO_TAG=v2.0.0 -DNEBULA_STORAGE_REPO_TAG=v2.0.0 ..

5. #mi¥Nebula Graph,
N T E SN R G R R, AT DUE AR -j FFEATYRIE. FRATEGE N 2B $min(CPUREL \frac{ N1F(GB) } {2})$.

$ make -j{N}
6. Z¥Nebula Graph,
$ sudo make install-all

6. (A[i%) TEHT master 0 XWIIRIL, K AESHE EH,
1. fEH % nebula-graph/ W1, $HATAT4S git pull upstream master BEHTIHRAD,
2. £ H 3% nebula-graph/modules/common/ A1 nebula-graph/modules/storage/ A1, 47 BIHHATATSY git pull upstream master o

3. £ H 3% nebula-graph/build/ #, EEHTHLAT make -j{N} Al make install-all

T
* ¥ Nebula Graphflk%s [#2.quick-start/5.start-stop-service/:]
* ##%Nebula Graph [#2.quick-start/3.connect-to-nebula-graph/:]
H

it E1B7% [#2.quick-start/4.nebula-graph-crud/:]

CMake&#
ERAE
$ cmake -D<variable>=<value> ...

T XX CMakeZ A LUERLE (CMake) [ B FH R R 4 16 1%

ENABLE_BUILD_STORAGE

M2.0.0fiAH 4R, Nebula Graphfgraphflistorageff3 s &, BILI%S HAMYRIE, ENABLE_BUILD_STORAGE BRIMEN
0FF , #FnStoragekF5 T2 GraphiiRss—i 24,

RS AN B Nebula GraphBE{Tilli®, AL & ENABLE_BUILD_STORAGE=ON , ZZ2EH}4x HEf FEiflI% 2 Storage k55,
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4.2.1 4% 2 Nebula Graph

CMAKE_INSTALL_PREFIX

CMAKE_INSTALL_PREFIX f5ENebula GraphARSSHEEL, IIAMIBLE UV RZEERRE, BRAIABSEH Jusr/local/nebula o

ENABLE_WERROR

ENABLE_WERROR BRIAME N ON, FRIFATE LY (warning) ZENEIR (error) . AIRANE, ERJLOLEN OFF o

ENABLE_TESTING

ENABLE_TESTING ZRIMEN on, FREITINAARSS HNebula GraphiR&F5HaE, WIREHFEEARS L, T LU%E N oFF ,

ENABLE_ASAN

ENABLE_ASAN BRINME Y OFF , FooR £ HINTEIR G T B ASan  (AddressSanitizer) ., 1% T B2 N Nebula Graph T & # &
9, ARFBEIE, AILUZEN N,

MAKE_BUILD_TYPE
MAKE_BUILD_TYPE #%fINebula Graphfybuild /57%, HBUEWEAMIT :
* Debug
MAKE_BUILD_TYPE FYEKINE, buildid#EH HidskdebuglEE, MERAMRILIET,
* Release
buildd F AL LILEI, idkdebuglEE.
* RelWithDebInfo
buil I R EEEAE(LIET, WidsikdebuglE L.
* MinSizeRel
buildid #  {(GEE (R THERIAIE D, RidkdebuglE B

CMAKE_C_COMPILER/ICMAKE_CXX_COMPILER

BEHET, CMakeR HEhEHGF MM THLAIC/C++54ii%ds, ([HRAIRMGIEIRIA LEEIRERTE, SE AR Hfthgie
&, EHATATT ey A HE7E HRgw i ae 1V 2B 12

$ cmake -DCMAKE_C_COMPILER=<path_to_gcc/bin/gcc> -DCMAKE_CXX_COMPILER=<path_to_gcc/bin/g++> ..
$ cmake -DCMAKE_C_COMPILER=<path_to_clang/bin/clang> -DCMAKE_CXX_COMPILER=<path_to_clang/bin/clang++> ..

ENABLE_CCACHE
ENABLE_CCACHE BRIME Jy oN, FEorfdificcache (compiler cache) T EHsm%,

WRARE S Fccache, {UIZE ENABLE_CCACHE=OFF JENTHY, FRINTERLET-A E, ccacheXE Y FigmiFes, HILELFREL
EINHAS B export CCACHE_DISABLE=true , B TE M ~/.ccache/ccache.conf FHNHN disable=true , BZ{ERIES Mccache official
documentation [https://ccache.dev/manual/3.7.6.html],

NEBULA_THIRDPARTY_ROOT

NEBULA_THIRDPARTY_ROOT $87E 55 — 7 IR PRI 25181, BRINBRIEN Jopt/vesoft/third-party o

-261/321 - 2021 Vesoft Inc.


https://ccache.dev/manual/3.7.6.html
https://ccache.dev/manual/3.7.6.html
https://ccache.dev/manual/3.7.6.html

4.2.2 ffiFHHRPME{DEB% £ 1 %% Nebula Graph

4.2.2 FFRPMZ DEBZ &SI & %ENebula Graph

RPMAIDEBJZLinux&4t I WML TN, AR aiiE I RPMEDEB % W P# %% Nebula Graph,

ARSI

W &38R R [#4.deployment-and-installation/1.resource-preparations/:]

THZRED
MEBEO0SS T

* T#releasefiiiA
URLAEZANT -

//Centos 6

https://oss-cdn.nebula-graph.com.

//Centos 7

https://oss-cdn.nebula-graph.com.

//Centos 8

https://oss-cdn.nebula-graph.com.

//Ubuntu 1604

https://oss-cdn.nebula-graph.com.

//Ubuntu 1804

https://oss-cdn.nebula-graph.com.

//Ubuntu 2004

https://oss-cdn.nebula-graph.com.

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

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

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

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

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

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

BIANEE FEGE AT centos 7.5 1 2.0.0 22354

wget https://oss-cdn.nebula-graph.com.cn/package/2.0.0/nebula-graph-2.0.0.el7.x86_64.rpm
wget https://oss-cdn.nebula-graph.com.cn/package/2.0.0/nebula-graph-2.0.0.el7.x86_64.rpm.sha256sum. txt

THEGE AT ubuntu 1804 HY 2.0.0 22350 :

el6.x86_64.

el7.x86_64.

el8.x86_64.

ubuntul604.

ubuntul804.

ubuntu2004.

wget https://oss-cdn.nebula-graph.com.cn/package/2.0.0/nebula-graph-2.0.0.ubuntul804.amd64.deb
wget https://oss-cdn.nebula-graph.com.cn/package/2.0.0/nebula-graph-2.0.0.ubuntul804.amd64.deb.sha256sum. txt
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4.2.2 ffiFHHRPME{DEB% £ 1 %% Nebula Graph

s FTEHHE LA (nightly)
Ak - nightlyhicAsE A T IREIRE, #ReE, AR~ IR & FnightlyhioA,
URLAE AT -

//Centos 6
https://oss-cdn.nebula-graph.com.cn/package/v2-nightly/<yyyy.mm.dd>/nebula-graph-<yyyy.mm.dd>-nightly.el6.x86_64.rpm

//Centos 7
https://oss-cdn.nebula-graph.com.cn/package/v2-nightly/<yyyy.mm.dd>/nebula-graph-<yyyy.mm.dd>-nightly.el7.x86_64.rpm

//Centos 8
https://oss-cdn.nebula-graph.com.cn/package/v2-nightly/<yyyy.mm.dd>/nebula-graph-<yyyy.mm.dd>-nightly.el8.x86_64.rpm

//Ubuntu 1604
https://oss-cdn.nebula-graph.com.cn/package/v2-nightly/<yyyy.mm.dd>/nebula-graph-<yyyy.mm.dd>-nightly.ubuntul604.amd64.deb

//Ubuntu 1804
https://oss-cdn.nebula-graph.com.cn/package/v2-nightly/<yyyy.mm.dd>/nebula-graph-<yyyy.mm.dd>-nightly.ubuntul804.amd64.deb

//Ubuntu 2004
https://oss-cdn.nebula-graph.com.cn/package/v2-nightly/<yyyy.mm.dd>/nebula-graph-<yyyy.mm.dd>-nightly.ubuntul804.amd64.deb

PlA0SE T %% 2021.03.28 iEH T Centos 7.5 1Y 2.x Ze2E 0L ¢

wget https://oss-cdn.nebula-graph.com.cn/package/v2-nightly/2021.03.28/nebula-graph-2021.03.28-nightly.el7.x86_64.rpm
wget https://oss-cdn.nebula-graph.com.cn/package/v2-nightly/2021.03.28/nebula-graph-2021.03.28-
nightly.el7.x86_64.rpm.sha256sum. txt

T E 2021.03.28 3T Ubuntu 1804 19 2.x ZZAEEL

wget https://oss-cdn.nebula-graph.com.cn/package/v2-nightly/2021.03.28/nebula-graph-2021.03.28-nightly.ubuntul804.amd64.deb
wget https://oss-cdn.nebula-graph.com.cn/package/v2-nightly/2021.03.28/nebula-graph-2021.03.28-
nightly.ubuntul804.amd64.deb.sha256sum. txt

GITHUBTF &

* T#releaseffiA

+ %#skNebula Graph Releases [https://github.com/vesoft-inc/nebula-graph/releases] i, HIANFEENLRA,
HifAssets,
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Pre-release )

© v2.0.0-rc1
-0-5713b46
Verified

Compare v

Pre-release )

© v2.0.0-beta
-O- 5caeb34

Verified

Nebula Graph Release v2.0.0-RC1

G jude-zhu released this on 6 Jan

New Features

docs#264

inc/nebula-common#325 vesoft-inc/nebula-storage#223

storage#232.

Changelog

Enhance MATCH clause support, for more information please visit Match doc.

4.2.2 {i HRPME{DEBZ ¥4 1 % 4% Nebula Graph

Add path manipulation support vesoft-inc/nebula-common#306, vesoft-inc/nebula-common#358

« Changed the default port numbers of metad , graphd , storaged . #474, vesoft-inc/nebula-storage#239

» Assets 8

Nebula Graph v2.0.0-beta

6 jude-zhu released this on 30 Nov 2020 - 1 commit to v2.0.0-beta since this release

Nebula Graph

+ fEAssets KISHKEIWL A TATRIV AT, THEOUFEMLE L.

* T#nightlyfiA

FAk ¢ nightlyhicAssE s AT IECH R, BrRett, IEAREA IR FnightlyhicA,

Draft a new release

Edit

Add Integer vertexID support #496 vesoft-inc/nebula-common#351, vesoft-inc/nebula-storage#246, vesoft-inc/nebula-

FIND PATH supports to find paths with or without regard to direction #464, and also supports to exclude cycles in paths #461.
SHOW HOSTS graph/meta/storage supports to retrieve the basic information of graphd/metad/storaged hosts. #437 vesoft-

BALANCE DATA RESET PLAN supports resetting the last failed plan vesoft-inc/nebula-common#342 vesoft-inc/nebula-

Edit

+ B FNebula Graph package [https://github.com/vesoft-inc/nebula/actions/workflows/package.yaml] Tl
M, sdiERETpackage.

%

%, Nebula Build and Test Workflow

?, docker

package

package.yaml|

Q_ Filter workflow runs

%o package

% pull_request

R release

+ fEArtifacts KIBEREW G TATRIV L S, TECFEINLEG L.

510 workflow runs

@ package
package #510: Scheduled

@ package
package #509: Scheduled

@ package
package #508: Scheduled

@ package
package #507: Scheduled

@ package
package #506: Scheduled
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Branch ~ Actor ~

912 hours ago
& 43m 35s

B 2 days ago
{9 40m 59s

5 3 days ago
@ 41m 39s

B 4 days ago
© 41m 31s

B 5 days ago
(b 43m 42s
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4.2.2 ffiFHHRPME{DEB% £ 1 %% Nebula Graph

Z#ENebula Graph

HRPM T

I

$ sudo rpm -ivh --prefix=<installation_path> <package_name>
* ZIEDEBH
$ sudo dpkg -i --instdir==<installation_path> <package_name>

ViH @ ARG B EERR S, BRIN RN Jusr/local/nebula/ o
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4.3 ##E Nebula Graph#:#t

4.3 ERENebula Graphf£E#

Nebula Graph® MEMETVERRE TR, TEETIHE, T SORNAHTIIERE IR AT,

4.3.1 giiRM

HEes T BB SR AR SS A5

4.3.2 FohERERIE
Z#ENebula Graph
EERNE—BIRS & E %3 Nebula Graph, 2272

* [HHRPME{DEBZ %1144 Nebula Graph [#4.deployment-and-installation/2.compile-and-install-nebula-
graph/2.install-nebula-graph-by-rpm-or-deb/:]

* HIFZHENebula Graph [#4.deployment-and-installation/2.compile-and-install-nebula-graph/1.install-
nebula-graph-by-compiling-the-source-code/:]

{EeRERE X 4+
B MRS % W Nebula Graphfiti&E <.

Nebula GraphfVFTARCE X HE6; T 22 H MY etc H3M, ©fE nebula-graphd.conf . nebula-metad.conf FI nebula-
storaged.conf , &R DUESON M ARSSHIBL B S 1, Bl SCEFRITEELIHRTE S I

* MetalRSHECE [#5.configurations-and-logs/1.configurations/2.meta-config/:]
* GraphfiRHECE [#5.configurations-and-logs/1.configurations/3.graph-config/:]

* StorageRSSECE [#5.configurations-and-logs/1.configurations/4.storage-config/:]

BEhEE
B RSS M BN MRS, JE4INebula GraphfR&ESHasalT ¢
sudo /usr/local/nebula/scripts/nebula.service start <metad|graphd|storaged|all>

/usr/local/nebula sENebula GraphfBIAZZERR, NFELOT 2R, EHFHLIREE. B2 EERSWNE, ESIE
HMINebula Graphfli% [#2.quick-start/5.start-stop-service/:],

CEREE

B GraphfiRss, PUTAT4T SHOW HOSTS KA AR BRIRAS,
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4.4 714 Nebula Graph [ A ZE v2.0.0

4.4 F+4% Nebula Graph [FSERRAZE v2.0.0
4.4.1 FERPRH

* DRI, ToeeFIERENMERIRS .
o RIFHALINA, FTFNEESERFTEH LRIAIT,

* SCRAAN T RRARHI T4

* Nebula Graph v1.2.0 [https://github.com/vesoft-inc/nebula/releases/tag/v1.2.0] #Z%Z%E Nebula Graph
v2.0.0 [https://github.com/vesoft-inc/nebula-graph/releases/tag/v2.0.0].

* Nebula Graph v2.0.0-RC1 [https://github.com/vesoft-inc/nebula-graph/releases/tag/v2.0.0-rc1] AHKE
Nebula Graph 2.0.0.

* REFHT docker A#% (2245 docker swarm, docker-compose, k8s) 744,
o WTEIRARSS 2 DIRHOFAEL, FREESURNLARAYIPHINE, BOE SCF, A rIE SRR
o THALZSRIBR @ AATL AR A TR S 2 (R] R T U B 3 1 =A%

* BAISERBIRE R4/ R, Al alter schema L% default value #H%, EfkU github known issues [https://
github.com/vesoft-inc/nebula-graph/issues/857].

* TEIE P IIRET R, BEMCRIRE,
* THEN A RATRE30 08 (BURTBARE) , SUSCRMNAIAL,
* BfiE H A B PGSR, R

* THEFREREA sudo MR,

4.4.2 BIESMIRER
B EZEER
BEONIEM T, [HARARZZEIRR EH RN Jusr/local/nebula/ (TF3XIEA ${nebula-old} o ERINECESCHHFN ${nebula-old}/etc/ .

* £ ${nebula-old}/etc/nebula-storaged.conf HH#KF! --data_path I, HERIAEN data/storage ; N storaged ¥iEH 17
(=

* £ ${nebula-old}/etc/nebula-metad.conf FHFKFE| --data_path T, HERIMEN data/meta; N metad EEH®NE,
BiHH: Nebula GraphfYSShr 25 R AT REMASORE AR, TEM SRR, EBMaTLUH ps -ef | grep nebula HINSECK
FRE S 5 FH A 1 S i,

hRAZEE R

AP RAZEE H 0N ${nebula-new} (41 /usr/local/nebula-new/ ).
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4.4.3 THDBE

> mkdir -p ${nebula-new}

4.4.3 AETE
1. iR i, el LOEsE e A IR 5 |- 1 graphd IRESEGNEE, (EEARSE LTI F a4,

> ${nebula-old}/scripts/nebula.service stop graphd
[INFO] Stopping nebula-graphd...
[INFO] Done

L AZIEIHRARIRSS . fERE RS A LI Tl T an s,

> ${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

JBAT ps -ef | grep nebula f&FTH nebula MRSSHCIF1E, storaged HEFE flush BHErTEEEERF 1 705,
ANSGELT 20 EPRREMRILARSS, BERARTIER, FEIRIZTR A M,

L. AR & LT T .
3.1 TSI RIS P

* A0S M rpm/deb Z22%, Mrelease page [https://github.com/vesoft-inc/nebula-graph/releases] F#HX MIEIER S
E":’ ﬁ@o

> sudo rpm --force -i --prefix=${nebula-new} S${nebula-package-name.rpm} # for centos/redhat
> sudo dpkg -i --instdir==${nebula-new} ${nebula-package-name.deb} # for ubuntu

BB BTDUILMRPM/DEB %% [https://docs.nebula-graph.io/2.0/4.deployment-and-installation/2.compile-and-
install-nebula-graph/2.install-nebula-graph-by-rpm-or-deb/]

o MNERMNERIBZE, EWPBEIMIRIIE %2 [https://docs.nebula-graph.io/2.0/4.deployment-and-installation/

2.compile-and-install-nebula-graph/1.install-nebula-graph-by-compiling-the-source-code/], XEHIH L%
B

+ clone JEHAY

> git clone --branch v2.0.0 https://github.com/vesoft-inc/nebula-graph.git

+ % & CMake

> cmake -DCMAKE_INSTALL_PREFIX=${nebula-new} -DENABLE_BUILD_STORAGE=on -DENABLE_TESTING=OFF -DCMAKE_BUILD_TYPE=Release -
DNEBULA_COMMON_REPO_TAG=v2.0.0 -DNEBULA_STORAGE_REPO_TAG=v2.0.0 ..

3.2 HUIELES A
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4.4.3 THDBE

> ¢p -rf ${nebula-old}/etc ${nebula-new}/

1. fEE 25517 metad MRS &R L GAEHN3E) , $U1 metad BdE, BCESCAEHTHXR,

* #£01 metad $E
1E ${nebula-old}/etc/nebula-metad.conf AH#RE| --data_path Wi (HERIAEHN data/meta )
+ WIRIAMRAELE AR --data_path W1, WIRILUBITA0 T a4, Ffmetad#BdE+s DIEHT H 3%,

> mkdir -p ${nebula-new}/data/meta/
> ¢cp -r ${nebula-old}/data/meta/* ${nebula-new}/data/meta/

+ ASRIBRRAEL B o 7 BRI metad HR, TEMRIESCER HRE L

s BUHELIECE
+ SHRHTHY metad BCESCHF

" “bash
> vim ${nebula-new}/nebula-metad.conf

* [ELEIEINARED |

“--null_type=false': FE&/GHschemafIBMEREESZFF [NULL ] (https://docs.nebula-graph.io/2.0/3.ngql-guide/3.data-types/
5.null/), **BRIAA true**s FFELXIF NULL B9IE, RER false, IS, FLR/EHY schema MMREENEM (alter tag/edge) i
% [default f&](https://docs.nebula-graph.io/2.0/3.ngql-guide/10.tag-statements/1.create-tag/), TMRIEAFHLIE,

‘--string_index_Limit=32": FRfE string IFRAI[FR5|HIKE] (https://docs.nebula-graph.io/2.0/3.ngql-guide/14.native-
index-statements/1.create-native-index/), FIBNERFZININA 64,

WA L D metad ARSERURIE,

1. £ storaged iR%5 % -, 18X storaged BB .
+ [MNEJNSERIBARA storaged #dEH 5% --data_path=data/storage F2ERIME, HHEL,

> vim ${nebula-new}/nebula-storaged.conf

--data_path % E AHTHY storaged #44E H sk,
+ AFEHEA storaged HdE Hx.

> mkdir -p ${nebula-new}/data/storage/

UNER ${nebula-new}/etc/nebula-storaged.conf FAFY --data_path Hika, THIRLFREEIROIE,
2. BHIFRAT metad iR,

* 1 metad HIIRSS &R LBTA0 T A,

$ sudo ${nebula-new}/scripts/nebula.service start metad
[INFO] Starting nebula-metad...
[INFO] Done
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4.4.3 THDBE

. A metad HFEETIER,
$ ps -ef |grep nebula-metad
- ¥0#F metad HE ${nebula-new}/logs/ T ERROR HiE,

ANERARSS 574 1A H3K ${nebula-new}/logs WHY metad MHX HIE, FHIEICIZIRAZA, MEFFARTIIER, 1R HRIERES)

nebula fi#%5.
1. 719 storaged #g =,
* fE81 storaged RS #HB1TUI T @,

$ sudo ${nebula-new}/bin/db_upgrader \
--src_db_path=<old_storage_directory_path> \
--dst_db_path=<new_storage_directory_path> \
--upgrade_meta_server=<meta_server_ipl>:<portl>[,<meta_server_ip2>:<port2>,...] \
--upgrade_version=<old_nebula_version> \

SR
--src_db_path A storaged (TRUE H SRR T, ZNHRAES 0k, SN2,

--dst_db_path JHihiiA storagedAVRUE H SRR EE, ZNHRABES MR, 325 57 BREY H R --src_db_path Fi—
—Xf R,

Bl MBI AERR T, SNREIRIERA B,
--upgrade_meta_server N ER6HESNIIFTAHT metad ML,

--upgrade_version AIIRERANV1.2.0, WBAET ; ANREMAV2.0.0-RC, MIHE2 ARG HABE T,
BN, M v1.2.0 F4 :

$ sudo /usr/local/nebula_new/bin/db_upgrader \

--src_db_path=/usr/local/nebula/data/storage/datal/, /usr/local/nebula/data/storage/data2/ \
--dst_db_path=/usr/local/nebula_new/data/storage/datal/, /usr/local/nebula_new/data/storage/data2/\
--upgrade_meta_server=192.168.8.14:45500,192.168.8.15:45500,192.168.8.16:45500 \
--upgrade_version=1

M v2.0.0-RC F# :

$ sudo /usr/local/nebula_new/bin/db_upgrader \
--src_db_path=/usr/local/nebula/data/storage/ \
--dst_db_path=/usr/local/nebula_new/data/storage/ \

--upgrade_meta_server=192.168.8.14:9559,192.168.8.15:9559,192.168.8.16:9559 \
--upgrade_version=2

QISR T B S HBTEIRIATR L A, FAKTMER, KAPpTH CLE metad, {EliHRIEREZ) nebula Jiii
%o

K2 84 storaged RS54l se AR 2,
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4.4.4 THRIMIEIE

1. TER storaged AR5 &S ST #THRAK) storaged A55.

$ sudo ${nebula-new}/scripts/nebula.service start storaged
$ sudo ${nebula-new}/scripts/nebula.service status storaged

TiRH © 4151 storaged RIEH S5, 1R HE ${nebula-new}/logs/ EICIATER AR, UFEAXTIIS, XAFECELBIN
metadfiistoraged, fi)i HIEHE3) nebula Jli55.

2. f£8 graphd R%5 8RB SIHTHRAR graphd AR%S.

$ sudo ${nebula-new}/scripts/nebula.service start graphd
$ sudo ${nebula-new}/scripts/nebula.service status graphd

ViR @ A0SR graphd R IEH B3, 55 H & ${nebula-new}/logs/ TEICIATE R MR, HMOEFARXIR, KIAFiH CLBN
metad,storaged,graphd. {£i H3*1EHE3) nebula k55,

3. A Nebula Console [https://github.com/vesoft-inc/nebula-console] ZE#E#iYNebula Graph, IEARS &
AT, BIRR G ER, n{TS8, Wl graphd 1Y IP, 5 OEAEE,

nebula> SHOW HOSTS;
nebula> SHOW SPACES;
nebula> USE <space_name>
nebula> SHOW PARTS;
nebula> SUBMIT JOB STATS;
nebula> SHOW STATS;

2k . Rl #Hv2.0.0. 2871 nebula console,
4. R EAME I

FITE I P el AR BN AT B v2.0.0 fRAS, @FE{HABR Tstudio [https://github.com/vesoft-inc/nebula-docker-
compose], python [https://github.com/vesoft-inc/nebula-python], java [https://github.com/vesoft-inc/nebula-
javal, go [https://github.com/vesoft-inc/nebula-gol, c++ [https://github.com/vesoft-inc/nebula-cpp], flink-
connector [https://github.com/vesoft-inc/nebula-flink-connector], spark-util [https://github.com/vesoft-inc/
nebula-spark-utils], benchmark [https://github.com/vesoft-inc/nebula-bench], 1H#kEI% repo XY v2.0.0
branch,

AIHRAENARRANEE I FEHTIRAIS S T8,

CGBEE)HEME © AP HIREE H RN ${nebula-new}/ . ANARERA R HE ELK 5, MM,

4.4.4 ARFKM[EIE
AT, B LRI RS, B EhIAMR AT A RS .

TR a7 R S SN TR
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4.4.5 {1 THEMIAIRE

4.4.5 M1 @ AL ER
ARSI TR T
e MLARALE © 328%CPU, 62 GBNfE, SSD
* BUEAE : Nebula Graph 1.2 ffi4< LDBC fllit%t 100 GB (14MEZ/H. 24143, dataFls% 92 GB)

* HRSHEL . --max_concurrent=5. --max_concurrent_parts=24. --write_batch_num=100

THEALFERN 215780 (Fb compaction #EI 137040 , THIFRSEUIIANT

SRR BIME
--max_concurrent 5
--max_concurrent_parts 10
--write_batch_num 100

4.4.6 Mft2 : Nebula Graph v2.0.0 X #tiEF] commit id

Hidk commit id

graphd [https://github.com/vesoft-inc/nebula-graph/releases/tag/v2.0.0] 91639db

storaged 1 metad [https://github.com/vesoft-inc/nebula-storage/tree/v2.0.0] 761f22b

common [https://github.com/vesoft-inc/nebula-common/tree/v2.0.0] b2512aa
4.4.7 FAQ

Q : IR S R LB % i GBS ?

AT ARG ST T AR EBIRIRARARTE X,

Q: BT v1.2.0 #1v2.0.0-RC 4}, HAIRAZ &G STHFFHALK ?

A: REGUET, FEIE | v1.0.0 - v1.2.0 #RATLURA v1.2.0 BASRA, v2.x B HEHFRMA (nightly) EAHTT %,
Q: FHRsEMRSS G, & ATt ?

A FTAE P IREB AT REIN B v2.0.0 iR, CFEEART console [https://github.com/vesoft-inc/nebula-
console], studio [https://github.com/vesoft-inc/nebula-docker-compose], python [https://github.com/vesoft-inc/
nebula-python], java [https://github.com/vesoft-inc/nebula-java], go [https://github.com/vesoft-inc/nebula-go],
c++ [https://github.com/vesoft-inc/nebula-cpp], flink-connector [https://github.com/vesoft-inc/nebula-flink-
connector], spark-util [https://github.com/vesoft-inc/nebula-spark-utils], benchmark [https://github.com/
vesoft-inc/nebula-bench], H#kEErepoXt MiHv2.0.0 branch (TODO : #4%rbranchif K& ) . FIAEIHRANERS
IS

Q: WRFEANIE A graphd IR, %F storaged RS, AfIF-LK ?

A: BBRFTEEALK graphd X MY binary (8 & rpmd) .
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https://github.com/vesoft-inc/nebula-cpp
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4.4.7 FAQ

Q: #EMSE Permission denied

A: f A HREA sudo MR,

Q: B H gflags KR ?

A: HRTEHW gflags & EMEgithub issues [https://github.com/vesoft-inc/nebula-graph/issues/858].
Q: MERBHEER 2L, HARAE MR ?

A: v2.x FBOARLE (2HR0) 5 vix TR, AT RInHENECE, MERER 2350 E,

Q: BEA LR IMERIER [HIRABEE 2 65— ?

A &H,
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5. BLE M H &

5. EBEM S

510

5.1.1 BeEREN

AR faj #sr¢Nebula GraphHIRCE, LUK E A ARG E S,

RINECE

KEZBECE A Egflags [https://gflags.github.io/gflags/], &R LLEN 4y IREFT A N gflags AR
binary --help

LU

Jusr/local/nebula/bin/nebula-metad --help
Jusr/local/nebula/bin/nebula-graphd --help
/Jusr/local/nebula/bin/nebula-storaged --help
./nebula-console --help

BeH @ MBSO BN ETERE LR IG B, Flinebula-metadfYERIARSETEA Jusr/local/nebula/bin .

FA%, SEBRTLUER corl SREGB1TH R gflagsifE, B4

curl 127.0.0.1:19559/flags # MetafRss
curl 127.0.0.1:19669/flags # GraphfRs5
curl 127.0.0.1:19779/flags # StoragefRs3

BeBH @ BARRITPHUIEA S TR ARYE KRB LB,

fEckficiE

BARBVNIE T, Nebula Graph&MMetalRESHFEELE S, (HEBIESALE, EiU&iENebula Graph WA {4
IRENACE, T .

1. T AECE SRS -- local_config=true , BLE SXHFERIABEIEA Jusr/local/nebula/etc/ o
2. REHESING, KPR E S,
3. HEifiNebula GraphflR%%, HfRELERL

hEREE

V2.X arl @ARAIRAETERAVL X, RIS EE A .
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5.1.2 MetallRF5 LA

5.1.2 MetafRSECE

MetafRE5H ML T 13 FIAAEC E SCAF nebula-metad. conf.default Fll nebula-metad.conf.production, FF{EEIEARFGHEHPMHH, SXTHW
BRINEEFZA Jusr/local/nebula/etc/ o

BeEXHERA

BHXEDNN, MetafRgs = MBLE LM nebula-metad. conf HISEECEE H, BT EHIWIAARCIE CIFRYEEE . default BY .production
kR, MetallkgsF GEFRFEIR AN B B S,

ANRB TECE S, MEFICEAR, THERCE ST KA -- local_config=true FFEEARSS, 502 MERAEHERHGT BT
B,

EEXMHSHEIRA

AERFLEXHFNIERARER NS, FRSHERANZRIME.

B SN R T E S EEE, T E M PIAEC E SN S EE WIS A R, ASCHITIRIELL nebula-metad. conf.default
;8

basicsEtE
2y TR A BiRH
daemonize true S S BTEAR,
pid_file pids/nebula-metad.pid O SEHFRIDIY S F,
loggingBti&
2y TR e TiRH
log_dir Logs fEMetalR5s &M E S, EBHIEIE R AR R
minloglevel 0 RANHERA], IAREFETXINMRBINEE, JEEHN o INFO) . 1 (WARNING) |
2 (ERROR) . 3 (FATAL) . BUEEIIANIEES o, A EHiRER 1, MIRIEER 4,
Nebula Graph A RXIEFAEM H &,
v 0 BHEIG, AR, HEICRBIEM, NEENo. 1. 2. 3,
Logbufsecs 0 Dt HGSIEBCRINTR], RIS S B S, o KRsKtt, B0 B,
redirect_stdout true S A BRI A HER TR M 52 2 ) 38 B A i H S A
stdout_log_file metad- FritEda H H S ST,
stdout. log
stderr_log_file metad- FRUEFE IS H S S FT,
stderr. log
stderrthreshold 2 B HIEIFRHESR PR N HEZ (minloglevel )
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5.1.2 MetallRF5 LA

networkingfit &

25 i) jiyeedict WA

meta_server_addrs 127.0.0.1:9559 2fMetallRFSHTIPHILATR 1, 2 1M"MetallRSSHHSGES () 7IFR.

local_ip 127.0.0.1 Metaflig5HAMIPHENE, AMTPHEAE A TR Iinebula-metadifife, ANGURE M xUE Rl 2
IRV, BSOS R,

port 9559 Metafli5FIRPCFFHERRIENTIG . MetallRZ5 X 4N 9559, XTPSHIN b0+l B
9560, Nebula Graph i F &R 4T Z EIA RN 2 B,

ws_ip 0.0.0.0 HTTPARSS HIIPHEIL,

ws_http_port 19559 HTTPARSS 131

ws_h2_port 19560 HTTP2/RS5 IS,

heartbeat_interval_secs 10 ERINODBEEIRR, I CRTH IRSS M heartbeat_interval_secs BUEAHIF], &R SFBRGLIKER

TR, BBAL B

NOTE: SRR E A A B SCAyIPHiE, ROYSEEENET 127.0.0.1 EIREFHMET,

storagefit &
247 TAE BiEH
data_path data/meta metaZHBETHER 1.
miscit &
E2 1) e WiEH
default_parts_num 100 A7 ] 2= (A S I BRI ) B0
default_replica_factor 1 A [ 22 A I Y BRI B A B
rocksdb optionsEti&
E2 i) e WirA
rocksdb_wal_sync true 25 R RocksDBIYWAL H &,
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5.1.3 GraphfR55Hic &

5.1.3 GraphfRFZEic&E

GraphfRZHEME T P {7 FI4AHC E S/ nebula-graphd. conf.default 1 nebula-graphd.conf.production, J7fEEFERFIARPMHH, X
PRI BRINBS RN Jusr/Llocal/nebula/etc/ o

BB ERAAR

BHXEN, GraphfR% 2 MELE ST nebula-graphd. conf FISEENALE R, TR GILAECE SR IEEE . default
8¢ .production MIFR, GraphiRs~ ReiF RGN E S

ANRB TECE S, MEFICEAR, THERCE ST KA -- local_config=true FFEEARSS, 502 MERAEHERHGT BT
B,

EEXMHSHEIRA

AERFLEXHFNIERARER NS, FRSHERANZRIME.

B SN R T S EEE, T E M PIAEC E SN S EBE MRS A IR, ASCHITIRIELL nebula-graphd. conf.default
Hitko

basicsEtE
F R FR(E B
daemonize true S S BT,
pid_file pids/nebula-graphd.pid JOSREFEIDIY L
enable_optimizer true P =)Ly R N
loggingBti&
E4 sE B
log_dir Logs 171 GraphfRSs HEN B3, EERCHEE CRZE R
minloglevel 0 RGN, AIARIERE TN HE, AlEER o0 INFO) . 1 (WARNING) |
2 (ERROR) . 3 (FATAL) , AEAEVHIANIZE 0, A/ HREEHIREN 1. WIRIREN 4,
Nebula Graph T &idT H &,
v 0 BTG, EBK, HEICRBIEH, AHEERNo, 1. 2. 3,
Loghufsecs 0 Dt HEIBCRINT, B SR A SR, o KREIHH, B0 B,
redirect_stdout true SE TR UE S HR bR 52 B 1) B S i S
stdout_log_file graphd- Fritd H H S ST,
stdout. Log
stderr_log_file graphd- FRUEFE IS H S S FT,
stderr. log
stderrthreshold 2 A HIRBRHERE BRI NH EZU] (minloglevel )

- 277/321 - 2021 Vesoft Inc.



5.1.3 GraphfR55Hic &

queryEtiE

2270 FRE BiRH

accept_partial_success false TE A IFER o R B R, IR I DOE A T HB3E R, EIEsREVR I R 1%
networkingft &

F R FR(E WA

meta_server_addrs 127.0.0.1:9559 2ffMetaflR S5 HVIPHIMERIR . 2 MMetalRS5SHHSCES () IR

local_ip 127.0.0.1 GraphfR&SHAHIIPHEtE, AHITPHIsE TR SInebula-graphdiffe, 415D NEREEE

TEIEAIH, MBSO R,

Listen_netdev any IR 1 &

port 9669 GraphfiRFHIRPCAFFHEFR IR T SR

reuse_port false Z#JEMASO_REUSEPORT,

Listen_backlog 1024 socketWaWTHEREBAAIIR K,  JAREARS LU TR BRI JA%E net. core. somaxconn .

client_idle_timeout_secs 0 ZERTEREATEIN I ), 0 FORAKNEEN . 807 1 FD,

session_idle_timeout_secs 0 ZERRIERTEIN I, 0 FoRAAEN, BAL D,

num_accept_threads 1 PR A ERRRIEARL

num_netio_threads 0 MZEIOLFERL, 0 KARCPUMKL

num_worker_threads 0 PUTH P ERVLEREE, 0 ZRCPUME.

ws_ip 0.0.0.0 HTTPIRSHIIPHE,

ws_http_port 19669 HTTPIRS 15 o

ws_h2_port 19670 HTTP2/IR&5 %1,

heartbeat_interval_secs 10 BRNDBE IR, ERATE RS heartbeat_interval_secs HUEAHR, #HMAFBRGALIEILE

WA PANL R
storage_client_timeout_ms - Graphfl%55-Storage RS HIRPCIEL NN A, WIARECE ORI EIZSE, MT A

WFREhFM. ERIMER 60000 ZFD,

NOTE: B UUETERCE A EHERAIIPHIIE, RO9FELEEILT 127.0.0.1 EIEIEFAMRT,

charset and collateft &

e TR AE iR
default_charset utfs A2 [ 22 A N A BRI R4
default_collate utf8_bin A7k ] 22 1) A BRI HE R R
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5.1.3 GraphfR55Hic &

authorizationBg &
#Fn Tis{E TiRA
enable_authorize false F P BN RS TH BRI, BHRIEHEES WS IRIE [#7.data-security/
1.authentication/1.authentication/:],
auth_type password P ESEI F AR50 UE 5 e BUE N password . Ldap . cloud o
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5.1.4 StoragefR55HcE

5.1.4 StoragefREACE

StorageAR55HR ML T 13 WIMARLE SCAF nebula-storaged. conf.default 1 nebula-storaged.conf.production , 5 EKIERFEILHHf
Ho SXHHIERINBEEEN Jusr/local/nebula/etc/ o

Bil © Raft ListenerfVALEMIStoragelRFSELE A F, HEIEIESIEZE Raft listener [#4.deployment-and-installation/
6.deploy-text-based-index/3.deploy-listener/:],
FeEX M ERAA

HRE T, Storageﬁli%é}\)@ﬂﬁ)'(ﬁ: nebula-storaged.conf FIZHVELE(E R, &7 EEWIMAEC & XA G 4R . default
X .production MR, StoragefrZs = RERFHIRAIIELE 1o

WSER TECE SO, i ERBeE AR, TEERLE ST SLININ -- local_config=true FFEEBARSS, HNIMNEAFEHEGT HARE
%‘O

BB HENRA

WEARELE SR B IREE N ZE, RSB ANZENIME,

BCE SN HTUR T E D S E, T B AR E SN S BUE IS A AR, ASCHITIRE L
nebula-storaged. conf.default N,

basicsEtE
2270 FRE BifH
daemonize true BRI R,
pid_file pids/nebula-storaged.pid IO REIDIY ST
loggingEt &
F R izt R
log_dir logs 17 StorageR%s HEM H 3%, BUCHIEIR RIFIE AR AL,
minloglevel 0 RNHEIG, AIARIERE TN HE, AlEER o0 INFO) . 1 (WARNING) .
2 (ERROR) . 3 (FATAL) , AIEAEVHIANIZE 0, A/~ HEEHIREN 1. MIRIREN 4,
Nebula Graph & idsT H &,
v 0 B, EBK, HEICRBIEM, ANEERHo, 1. 2. 3,
Loghufsecs 0 SRt H SR ECRIN A, BN S S H SR, o FoRSEN ., B #),
redirect_stdout true SE TR UE S HRT bR B 152 B I ) B S i ST
stdout_Log_file storaged- Fritdd H H S ST,
stdout. Log
stderr_log_file storaged- FRUEF S H S S FT,
stderr. log
stderrthreshold 2 B HIBIRHETNR PR N HEZ (minloglevel )
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5.1.4 StoragefR55HcE

networkingfit &

25 i) jiyeedict BiRH

meta_server_addrs 127.0.0.1:9559 2ffMetaflRFSHIIPHIEATH 1, 2 M"MetalRSSHHRSCES () 7R,

local_ip 127.0.0.1 StoragefRSSHUAMIPHINE, AMITPHINEFHFiRBInebula-storaged e, ANSE Dz VER
SR BRI, I EECTR RHAL,

port 9779 StoragelR55IRPCFHFHFZIENTSR 1. StorageflRss x40 9779, BRI 9777 |
9778 F19780 , Nebula Graph{# I AR CH#E4T 2 BIAR R 22 H,

ws_ip 0.0.0.0 HTTPARSS IPHIL,

ws_http_port 19779 HTTPARSS 11

ws_h2_port 19780 HTTP2/IR5 I,

heartbeat_interval_secs 10 ERINDBEIRR, I CRITH ARSS M heartbeat_interval_secs BUEAHIR], SR SFHRGLIKER

K (A VAN

NOTE: SRR E A A B SCAyIPHiE, ROYSEEENET 127.0.0.1 EIREFHMET,

raftfici&
2y P WiEA
raft_heartbeat_interval_secs 30 RaftiZ A& i ia, Banr @ #,
raft_rpc_timeout_ms 500 Raft& sz B8 (RPC) @ISR, BAhr @ =2/,
wal_ttl 14400 Raft WALKYAEFEIT AL, B407 @ £,
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diskBt &

5.1.4 StoragefR55HcE

data_path

rocksdb_batch_size
rocksdb_block_cache
engine_type
rocksdb_compression
rocksdb_compression_per_Llevel
enable_rocksdb_statistics

rocksdb_stats_Level

enable_rocksdb_prefix_filtering
enable_rocksdb_whole_key_filtering

rocksdb_filtering_prefix_length

rocksdb optionsEti&

2y
rocksdb_db_options

rocksdb_column_fami ly_options

rocksdb_block_based_table_options

data/storage

4096

rocksdb

lz4

false

kExceptHistogramOrTimers

false
true

12

P E
iy

{"write_buffer_size":"67108864",

"max_write_buffer_number":"4",

BafriEE, 2 DREMISCES () 2F. —1RocksDBSEHBIF—4
i

HERRIERTRD 2L F775,
BlockBasedTablefYBRIANR G 7F RN, BAL 0 Jk (MB) o

Tt [,

JEgEEE, AE(E M no. snappy. lz4. lzdhc. zlib. bzip2 Flzstd,
AR A [ R 208 5 1

JE75 B FIRocks DBIEIES 1

RocksDBRIEESGE T4, RIIE{E N KExceptHistogranorTimers (ZEFH T 2%
gith, BOIHARES) | kexceptTimers (BRI THINZR&EIH) |

kExceptDetai ledTimers (WCEERR AR BRI EARAC SR IN () 2 SHI AR Gt 4
#8) . KExceptTimeForMutex WEERREL T BAEZRIN R Z AT A ST EdR) A1
kALl CBERRTEZEH YD) o

JE7 5 Mprefix bloom filter,
2% JEHwhole key bloom filter,

M keyprefix K, "NEMEN 12 (5 ID+AEID) fl16 (3 ID+ 5
IDHREIDAAERID) , AT 0,

WiAA
RocksDB databasei%Ii,

RocksDB column familyi%ii,

"max_bytes_for_level_base":"268435456"}

{"block_size":"8192"}

RocksDB block based tablei%i,

rocksdb optionsHl B WFEZ N {"<option_name>":"<option_value>"} , ZMETHISGES () BRI,
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5.1.4 StorageflR55Hic i

rocksdb_db_options A1 rocksdb_column_family_options SZFRIEIIANT :

* 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_family_options

write_buffer_size

max_wr ite_buffer_number
Level0_file_num_compaction_trigger
Level0_slowdown_writes_trigger
LlevelO_stop_writes_trigger
target_file_size_base
target_file_size_multiplier
max_bytes_for_Llevel_base
max_bytes_for_level_multiplier
disable_auto_compactions

ZREITEAAAIE S W RocksDBE /7 304 [https://rocksdb.org/]s
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5.1.5 WAL E

5.1.5 AXECE

AN 5 Nebula GraphtH X FYLinuxNALELE, B ekt E,

HREF
ULIMIT S ST
e ulimit TN S HTshel TG IRE G IREIE, EREHEIHRIT
* ulinmit AFETESOOS ST R IEE IR
o BHIRRVER(E CRBlfE) AeET REBE.,
o @M PR an AR REREE(E, BIERER sudo ARETAEE,
* BUCRGPHN A TEREMEBE, BB Jetc/security/Limits.conf o SERPT AREEHERY LR,

ULIMIT -C

ulimit -c FHTRHlcoreXHFRIAR D, BEEILES unlimited , AAAIT :
ulimit -c unlimited

ULIMIT -N

ulimit -n TRRAEFTITSCAFRVECR, @BRUERENEE10/7, FilAn:

ulimit -n 130000

nF

VM.SWAPPINESS

vn.swappiness SEMIAZ HERINTE (swap) HIZERATFE D EL, (HBUKR, (EHswapHIRTBEMERLEUR, EBUEIRENO0, FRE L
PRuiZR 7. REERNE, 0RTFRENEHswap,

VM.MIN_FREE_KBYTES

vm.min_free_kbytes AT E Linux B NI E B/ NE R T8, AIRENRGANT RN, EERERKE, HlaNERNT
2128 GB, HBILLURf vm.min_free_kbytes &85 GB, AIR(EK/D, XSBCRGTLIERIEEBIIESY N,

VM.MAX_MAP_COUNT

vn.max_map_count Fl TR NHAEAIVMA (RBIATFIXIS) . BOME 65530, X FAARZBIV AR R CL e, 4
FAEHI N R RO A IHAB RTR S, 16 RASHEIE,

VM.DIRTY_*

vn.dirty_* B—RINERHRGMERIRR TS, N TEHEEUG R, EILMREREGE T GHaReIERE) , &
RENEEERZ N NINIES
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5.1.5 WAL E

TRANSPARENT HUGE PAGE

N BRIER, #2154 #THP (transparent huge page) . a4l :

root# echo never > /sys/kernel/mm/transparent_hugepage/enabled
root# echo never > /sys/kernel/mm/transparent_hugepage/defrag
root# swapoff -a && swapon -a

(]

NET.IPV4.TCP_SLOW_START_AFTER_IDLE

net.ipv4.tcp_slow_start_after_idle BRIME N1, RSENE —EBIRIGEIHZERE RN, BUUELER 0, LHES KN EESILER
Yisto

i

NET.CORE.SOMAXCONN

net.core.somaxconn Fl TPRHilsocket i WTAER TR R, BONMEN 128 . X THRKERLEZEN R, EIUSRE N TMET
1024 ,

NET.IPV4A.TCP_MAX_SYN_BACKLOG

net. ipv4.tcp_max_syn_backlog Fi FRRAAETSYN RECV (FiE$%) IRSWTCPEHEEE. BRIMEN 128 , WTHKREZELIEZN
Yise, BNSEEMET 1024

NET.CORE.NETDEV_MAX_BACKLOG

net.core.netdev_max_backlog F T FR Ml AT B CL VAR, BRIAMEN 1000, BEUEIZEDN 10000 L E, JTLHZHIEWE,

NET.IPV4.TCP_KEEPALIVE_*

net.ipv4.tcp_keepalive * BRI TCPIEEFIGINSE,, N TEHMNEZA NS AR, WSR2 RESE 7 BT,
1Y K tep_keepalive_time Fl tcp_keepalive_intvl FY{E,

NET.IPV4.TCP_WMEM/RMEM

TCPERE T AR HRWRMMMATR/ N, R, BOANZEHE, ANTRER, EUBEIRED #5E(6B) *EREE (ns)

SCHEDULER

YT SSDiI%s, HIENRF scheduler &N noop B none , BE1EA /sys/block/DEV_NAME/queue/scheduler o

KERNEL.CORE_PATTERN

EWIEIZIEN core, F£HIF kernel.core_uses_pid IEN 1

SYSCTL& S

* sysctl <conf_name>

BEYRIBEME, - sysctl -w <conf_name>=<value>
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5.1.5 WAL E

AHERSEUE, LA, ERGEMEIRE, - sysctl -p [<file_path>]
MIEERLE A EMELinuxRASEL, BRIAM Jetc/sysctl.conf fNE,

PRLIMIT

4y priimit AT DURECHIS EH AR S IRIIIR G, 454 sudo AT LUBTHRERIME, HIAN, priimit --nofile=140000 --pid=$$ VEEE Y BTHHARE
FOUFRIFT TS I R B R 140000, STRIZERL, {7 i RedHat 7usl H# EhRA,
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5.2 H&

52 B&E

5.2.1 BEEE

Nebula Graphffifiglog [https://github.com/google/glogl¥TFIHE, {#igflags [https://gflags.github.io/gflags/1{%
HilH S, FHAESTNE T HTTPHE O3B H EGG, 77 ERER R,

BEER

HEEIANE RN Jusr/local/nebula/logs/ o

NARAE ENebula Graphisf T HFR HAEH S, HETRRSATH], [HR2TRMLSS, BEEMRS ATUUKE EH,

ECiEieA

* minloglevel : H/NHEI, BIARIERETINBINHE, fIEEN 0 (INFO) . 1 (WARNING) .

2 (ERROR) . 3 (FATAL) . EWEAEEIANIZEN 0, L INEHIREN 1, MIRKEN 4, Nebula GraphH=id
RAEMHE,

v o HAETEIZG, R, HAEIDSBIE, AEE N o, 1

v 24 3o

JIDNG

MetaflkR%s. GraphfkgsflStorageRss My HELRBI A DIES BELE X ES, BOIAFKEN Jusr/local/nebula/etc/ o

EEAFLR
FEFANT i w&EE LA A gflagsZ R (THEHESED
$ curl <ws_ip>:<ws_port>/flags

SR B

ws_ip

HTTPARSIPHIE, ATLUERLE &R, BIMER 127.0.0.1,

ws_port

HTTPARSS W, RILUERCE X ER, BIMED B 19559 (Meta) . 19669 (Graph) 19779 (Storage) .
ABIENT
* BAEMetallR55 YR/ HELH
$ curl 127.0.0.1:19559/flags | grep 'minloglevel’
* &EStorage/lR55 Uiy HAETHEAMIG] -

$ curl 127.0.0.1:19779/flags | grep -w 'v'
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ek AR5

FERANT fr B H AP

$ curl -X PUT -H "Content-Type: application/json"

5.2.1 HEAKLHE

-d '{"<key>":<value>[,"<key>":<value>]}"' "<ws_ip>:<ws_port>/flags"

ZH Wi

key FHEIN HERR, AE(EIES WECE W [#5.configurations-and-logs/2.]log-management/logs/: 31,

value HESR, AlEEES WEE Y [#5.configurations-and-logs/2.log-management/logs/: 31,

ws_ip HTTPRSSHIIPHE, RILUERLE SO h&ER, BIMED 127.0.0.1,

ws_port HTTPARSSHISGIT, PIERCE &S, BIMED I 19559 (Meta) . 19669 (Graph) 19779 (Storage) .
ARBIAITT

$ curl -X PUT -H "Content-Type: application/json"
$ curl -X PUT -H "Content-Type: application/json"
$ curl -X PUT -H "Content-Type: application/json"

NRAEENebula GraphiafTIHEE T HES,

-d '"{"minloglevel":0,"v":3}" "127.0.0.1:19779/flags" # storaged
-d '"{"minloglevel":0,"v":3}"' "127.0.0.1:19669/flags" # graphd
-d '"{"minloglevel":0,"v":3}"' "127.0.0.1:19559/flags" # metad

HEMRSS G 2R E N E SR ERIG, AIRFFEKAMEL, EELICE

X [#5.configurations-and-logs/1.configurations/1.configurations/:].
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6. Wit

6. MEiE

6.1 EifNebula Graphi&1Z2+545

Nebula GraphSZ 2 A7 NE MRS HIMEIEIEIR, ASCR M REMI X, HEdHT TP H &,

6.1.1 Y5 +EMRIR R

Nebula Graph#&MEEEIRERH = MoK, FRMZEAS () FEIT, B4 nun_queries.sun.600 o FEFRIAHAN T,

251 il i AE

EzL ey num_queries T BRI & S o

giitA sum EtRgt Tk, HAiFSUM, COUNT, AVG, RATEFMIPZi# (P75, P95, P99,
P99.9) ,

St i) 600 TERRGEH AR, YRT2 5/, 60F), 600FHI36008), HHIZRRRIASH, Flkl ok, Kk
1077 BRI 1/ N o

AHEINebula Graphfr% X Fr&E A BRI A, #1552 WNebula GraphfRss 48R (TODO: doc) .

6.1.2 I HTTPIR &8 WS IEIEIT

s
&

curl -G "http://<ip>:<port>/stats?stats=<metric_name_Llist> [&format=json]"

T WiAH

ip RS BRIIPHIAE, AT LR 224 H SR N AR L SR

port MRS ERATHTTPSG, ATLAEZEEE H RN AR I E SR, BONEILT, Metallig5ii2919559, Graphfiikgsiir
19669, StoragefR%Ui1719779,

metric_name_List WPHER RS, S MNEPHERANSOES () BRI,

&format=json FHAERLJSONHE HGKR[E,

B W15 Nebula GraphfRSSEBIER S, FTHEHIT docker-compose ps it 2 WG 2| A SR ERAYIG T, AR5 185 1% 0m

A,

fl

© EW RN IIERR
#HifGraphi55H, HL107#hHIER R
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6.1.2 @ HT TP & i IR

$ curl -G "http://192.168.8.40:19669/stats?stats=num_queries.sum.600"
num_queries.sum.600=400

o BIZAIREERR
EiMetaflRSH, BE17MOBREIERARE10FPILBE (1% &IBIOEEY HIEHER,
$ curl -G "http://192.168.8.40:19559/stats?stats=heartbeat_latency_us.avg.60,heartbeat_Llatency_us.p99.600"

heartbeat_latency_us.avg.60=281
heartbeat_Llatency_us.p99.600=985

i ZEER I L SONE R [H]
#ifjStoragelR55H, Fol 107 #pigry =R, HLJSONK R RIS R,

$ 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"}]

AR5 SRAIFT A IR AR
AMEEE IR RN, ZRENZARS & _EATE I IR,

$ 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_Llatency_us.p75.5=652
heartbeat_Llatency_us.p75.60=669
heartbeat_Llatency_us.p75.600=651
heartbeat_Llatency_us.p75.3600=642
heartheat_latency_us.p95.5=930
heartbeat_Llatency_us.p95.60=963
heartbeat_Llatency_us.p95.600=933
heartbeat_Llatency_us.p95.3600=929
heartbeat_Llatency_us.p99.5=986
heartbeat_Llatency_us.p99.60=1409
heartbeat_Llatency_us.p99.600=989
heartbeat_Llatency_us.p99.3600=986
num_heartbeats.rate.5=0
num_heartbeats.rate.60=0
num_heartbeats.rate.600=0
num_heartbeats.rate.3600=0
num_heartbeats.sum.5=2
num_heartbeats. sum.60=40
num_heartbeats. sum.600=394
num_heartbeats.sum.3600=2364
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7. BiEL S

7. BERE

7.1 SQIEFI$EAY

7.1.1 BRI
BARIAIEF] T M B E F P, TS il

HE P e E|Nebula Graphif, Nebula GraphX Al —MR1E, RIGHFEEZNSAER, WRIPE 7S 0HKIUE, )
RGBS B AT

B BOATEOCT, SOrRIEYIRER KA, M AEREN A AHEE ] LUZ#FNebula Graph,

Nebula Graph £ FF SR IIE/T 2 @ A S5 K IEALDAPIRIIE,

FihSAIIE
A G Y UL RIS TERRSS A AU F B 40, s, A iK1 INebula Graphiif, RHEATE3IGIE,
ERFMSHRIE

1. YRAERC I SCFF nebula-graphd.conf (BRIAEISRA /usr/Local/nebula/etc/ ) , 1% --enable_authorize=true FF{R{FRH,
2. /=2Nebula GraphfiR55.

B FEEMEIEE, BRANGodM kSN root , %54 nebula , MAEIEIHIES WANEAEMR [#7.data-security/
1.authentication/3.role-list/:],
LDAPIEIE

BERIERIFPY (LDAP) ZH TiiH H MRS E P in-IRSs d i, TSIk S8R, B HLDAPRIES,
LDAPHFIERI A P LS edhm T A o BIAIAHIAILDAPHERS — 4420 Anber BIHTF, WIESC MLDAPSEHIZ A F AV EA]
AtfEE.

EFLDAPIEIE

YT R R LDAPHAT S IR IE, HIEIES WEHLDAPH TS 5IE (TODO: doc) .
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7.1.2 HFER

712 AFRER
i P& FL 2 Nebula Graphi [ FR AR Ay s 5y, A SCIFA28 R P BRI A S8,

FFE By 5AE [#7.data-security/1.authentication/1.authentication/:1J5, TR H BRI H ¥ HE%E# Nebula
Graph, i B AT DU T Bl T A P a1 A AR [#7.data-security/1.authentication/3.role-list/:]o

B
* BONBOLT, SfrRibhaee kMny, fAEER P 2AEE AR LU INebula Graphs,
s BUBERIG, AR PR EE TR SR REAE R

BUEEFEF  (CREATE USER)
PHAT CREATE USER IEATRIDLBIEEHTHINebula Graph A, 4AiNGodA A (B root FAF) HEASHHAT CREATE USER BT,
Bk
CREATE USER [IF NOT EXISTS] <user_name> [WITH PASSWORD '<password>'];
Nl

nebula> CREATE USER userl WITH PASSWORD 'nebula’;

ZHEP  (GRANT ROLE)

PAT GRANT ROLE TBAJ AT LUFFHEE B ZE RPN E A G R T 7. HaiiGodA G P AIAdminss & P RESHLIT GRANT ROLE
BA), MEPERIVBIIE, 152 WAE A EER [#7.data-security/1.authentication/3.role-list/:],

* WL
GRANT ROLE <role_type> ON <space_name> TO <user_name>;

* Bl

nebula> GRANT ROLE USER ON nba TO userl;
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AP PR (REVOKE ROLE)

7.1.2 HFER

$HAT REVOKE ROLE &) m] LUHUES FH P i HE & B 22 R N i A B 4 AT N God s t F F FlAdmin 4 (8 F P RERE LA T
REVOKE ROLE iEA], FMEAPRIVIA, 1ESWNE A GHIR [#7.data-security/1.authentication/3.role-list/: ],

R TERES
REVOKE ROLE <role_type> ON <space_name> FROM <user_name>;
* B

nebula> REVOKE ROLE USER ON nba FROM userl;

{ES AP EEY (CHANGE PASSWORD)

AT CHANGE PASSWORD &) AT LUECKH &1, (BTN T 242 At (H & RS AT 257

CHANGE PASSWORD <user_name> FROM '<old_password>' TO '<new_password>";
* Bl

nebula> CHANGE PASSWORD userl FROM 'nebula' TO 'nebulal23’;

(& FA P ZES (ALTER USER)

T ALTER USER TEA] AT UBSH P ahd, (BN AR ERAIAEE. LT GodfA MR (HI root HIF)
o

* B
ALTER USER <user_name> WITH PASSWORD '<password>';
Nl

nebula> ALTER USER userl WITH PASSWORD 'nebula’;
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7.1.2 HFER

HERFBF  (bROP USER)
H47 DROP USER THAJRTLUMBRA o 4 AT God A (L FIEERS 1T DROP USER 1 £,
B« MR A2 B ST IZHE P 40 205, EARTE S i 28R R
* Bk
DROP USER [IF EXISTS] <user_name>;
* I

nebula> DROP USER userl;

EBRP5ISR (sHow USERS)
AT SHow USERS IBAJRIAEFR AR, LAY God ] FREAFHALT sHow USERS 1B ],
* 1B
SHOW USERS;
* Al

nebula> SHOW USERS;

o +
| Account |
S —— +
| "testl" |
oo +
| "test2" |
[ +
| "test3" |
oo +
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7.1.3 NEABINE

A, sE—dEXRNES, Erbtmasfia @A [#7.data-security/1.authentication/
2.management-user/:], M A2,

NEAE
Nebula GraphNi& T 2, BRRAIT !

* God
 UitaRERA G, WAEIEREIBER, FEIT Linux iy root AIWindowsH Y administrator o
* MetaflR55#0a{Li, =BEZNEIEGodA A root, HHN nebula o
R L HRINMEL root I RIS, PRUEEUEZ 2,
s —MEBEHAEA M GodM B 7, %M Al UEERERRENFTA B 22,
* RHFFTFENMNGod A, HAEFEATEKIAGodA B F root o
e Admin
o XMRR AR 22 E#H Schemafidatafy R GEAR,
o ATDURFARBR PR 1 22 IR AN 45 HLAM
IR - HAERAUR T ADMINZ A E1 25 H AR
* DBA
o XMRER AT 22 E] 4 Schemafidatafy R AR,
* TETRFHA R AR 1 22 A AN 45 HA P
» User
* XHAXER ARTE ZE A A Schemaly HNR,
* XUERAIAYIE 22 R A data FI IR AR,

¢ Guest

* AR AT E 22 A1 Schemafidatafy H AR,
B

s BARETEREA R, HAEEATENARNEA T,

7.1.3 MiEAENIR

s — MR EZERINHEERE — M A AR, AR IEZ2IAPER [#7.data-security/1.authentication/

2.management-user/:],

AEIR
FAGIAITAERAN T,
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AR

Read
space

Write
space

Read
schema

Write
schema

Write user
Write role

Read data

Write data

Show
operations

HE

Guest

Y

7.1.3 MiEAENIR

R

USE . DESCRIBE SPACE

CREATE SPACE . DROP SPACE ., CREATE SNAPSHOT . DROP SNAPSHOT
BALANCE . ADMIN . CONFIG, INGEST. DOWNLOAD

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. ORDEF
BY . FETCH VERTICES. Find. FETCH EDGES. FIND PATH. LIMIT.
GROUP BY ,  RETURN

BUILD TAG INDEX . BUILD EDGE INDEX ., INSERT VERTEX . UPDATE
VERTEX . INSERT EDGE ., UPDATE EDGE . DELETE VERTEX . DELETE
EDGES

SHOW . CHANGE PASSWORD

* Show operations WHik#RlE, HAXT7EESRAHIT, B4 sHow SPACES , A EEIRILUALT, (HEHRZIREH SN

BRI [ 22 1]

o LA God A a] LT SHOW USERS FIT SHOW SNAPSHOTS &1,
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7.2 #IRE

7.2 ZinkE

7.2.1 +/&Backup&Restore

Backup&Restore (E#FBR) Z—#a a7/ mE (CLD TE, aD#EBEE T Nebula Graphy &z A #dE, siE s &
SR S £,

ThiE
© SRR — NS E 22 R R

* SUREETAMIEESE (SSDERHDD) | Hadoop/i i fF%4t (HDFS) | FIHE X S{#i& (Alibaba Cloud OSS) 5
TS G 7% (Amazon S3) FREYE AR 2 Bz,

PR

* Nebula Graphhii A2 9v2.0.0-RCE HE Hhii A,

s BRI E NG 2 B & 0, A FHEEE D,

s BEa R, fEERZERPAYDDLAIDMLIEAF RFHZE, A VEBUETEAL S5 RIETEATIROE, BIANZR2 M5,
* BRI & ASHAEMHFEIRFNIEREE LT, RNFERRER] H AR EERER LR U,

* BRIk £ FEMPREARIFEES, BRIEZHT,

o &K £ B EDocker VIR, FFEMMUT NLSECE, BIANTPAIS 1 HILEt,
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7.2.1 {t4/2Backup&Restore

T{FRE
&13
NT#EBEE, BRERKEGNERKSleaderymetaditifs, ik, FEHURRAIT ¢

1. BIEBRVjMMetafik45 #afllStorage R %5 2 SSHE R E.o
BEOH © AR R 17N, flANAlibaba Cloud OSS5{Amazon S3, EFERIEENINE SR E,
2. BRAEEIE ROV &1
3. leaderfymetad HFEHBIE,
R 0 MR PEER, FRIREEE E 2R AHITEMnGQLIYDDLIEA],
4. leaderfymetad#F2FH ZE S E K22 HIHY BIE Ko
IR MRS 70450, ERREEE R RAHTEMnGQLIDMLIEA], {EEA]HITDQLIEM,
5. leaderfImetadifE % %1k Kk Estoraged 2, IER PRS- H7,
6. leaderfymetad i FEHIfiARHIRocksDB S f:, #iiHiASST (Static Sorted Table) #&zCf
7. leaderftymetad iR ERRIHZEFE E 22 AIHY GIE K
BEO ¢ MUEINES, AT DATERRE B ZE R N TnGQLAYDMLIE A,
8. leaderfymetadi#f2[EINVBR, tl&rIMeta¥dEAIRIREELIT :
* thriftis U5 8
s EZERTIXER
s H X IRaft H&E$2RID
s BRIREE (B MRBEHRERN )
* MetafR55 28 SSTHE 2 SUHF 4 F5
© WA
9. leaderfymetad 2R BT,
B MR, AR DR E 22 A AP T EInGQLAYDDLIA A,
10. BRIl SSHE # EleaderfifEIMetafR %5 aaflIF A Storage [R5 o8, RE&D X

11. aRAEHIYZAlibaba Cloud OSSE{Amazon S3, BREVAH @& XM HEERFET, >TER | AP KRR
WiEE, AN IRMGERIEESR, AR B MBI E5iR, SR RN, DEFTENIRIE. B Ear
Rk R gits

12. BR&JEEIHRIEFEStorage RS54V, &in7ek.

THEER T & BT,
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7.2.1 {I4/2Backup&Restore

O Checks SSH & remote storage system access

v

metad0 metad1 metad2

' Locks leader metad
Scans local RocksDB
O files and outputs SST
files

O Sends request to create backup

v

O Responds with metadata and snapshotinfo

Q,

SSH to leader metad to upload files to
O remote or local store

0 >
o8
O 5
E_: H O Sends request to clean snapshots Unlocks leader metad
o= - ————————— 1
°8 Responds with cl leti |
2 esponds with cleanup completion Cleans files | .
7 ¢ K Meta Service
S v
3
%
2 8¢ e
o (73 @ @
5 3a 52 ) g |gg
5] o @ H a2 a9
a4 «® ] a o
sg| 38 g |28 8@
Q
58 2% I 2 ez
c 3o g s T
© e = 23 2
3 g °
)

Cleans files

> br backup O Checks SSH & remote store access

SSH to storaged to upload files to
remote or local store

BR Client

)

storaged0 storaged1 storaged2

Storage Service

/3]

T D IREE R, BEARER LT ANEARRWINER, RS SRR, SR AT B RS R L AR,
Pk E L FRAY TR BRAAN T
1. BIEBRVj M Metafi 5 43 fllStorage R 55 2k SSHE R E.

BEOH AR A1, flA0Alibaba Cloud OSS8{Amazon S3, EFERIEEANINE P i SN E,

2. BRI FIEE 7 T #EiMetalE ] ORERESR)
3. BRIGIUESERFAVIRHNEE, WERIFEEERER] HARSRREI TA IR E — B
4. BRIZF% (- Metafk%5H1Storage %5
5. BRI SSHE st EleaderfifE I Metali 552 FIFATH StorageiR 55 a7, RIS MMERINA I EHE S 1,
6. BUEBUE MR G, MetalRss 8 f17TH Storage i 55 88 WINTE S A 1F i T 3w 0 L,
7. &S T ESERE, BREZIMetallR%5
8. BRIAH br restore a7 i E Emetadi 21T 77 X5 B
9. BRIE#)|StorageflR5%, 1k & I FEFERK,

TEER T IRE B BT,
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7.2.1 {I4/2Backup&Restore

O Checks SSH & remote store access

metad0 metad1 metad2
O Stops Meta Service ' ' '
O O SSH to metad to clean existing data files
ooT O
o8 g SSH to metad to download backup files
% g3 from other storage systems
o o N
328 ’
a0 ? O Starts Meta service
s3a
© 35 Calls “br restore’ command to
S~ a B TS
@ O modify partition info .
s e Meta Service
=
S
@

Checks SSH & remote store access - - -
»

Stops Storage service

~N

O
@)

o

Verifies topologies

SSH to storaged to clean existing

> brrestore

data files
SSH to storaged to download storaged0 storaged1 storaged2
backup files from other storage N
V e L4 .
BR Client O Starts Storage service N Storage Service

SNfAIERBR
SERTLAZEIRAN T D BR(EHIBR

1. 4wi¥BR [#7.data-security/2.backup-restore/2.compile-br/:]
2. [#HHBR&GEHE [#7.data-security/2.backup-restore/3.br-backup-data/:]
3. i FBRIK & #4E [#7.data-security/2.backup-restore/4.br-restore-data/:]
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7.2.2 4iiEBR

7.2.2 RiXBR

Hil, BRERAEN Pt EFREHIEBR,

HETEF

#Go [https://github.com/golang/go] 1.148EHrhA,
Ak

2k

7
ZHmake,

BES R
1. 5aP& nebula-storage J&E N 250
git clone https://github.com/vesoft-inc/nebula-storage.git
2. 3 A br B,
cd nebula-storage/util/br
3. %iiEBR,
make build && make test

WEEBRYFFEMNT, AT LILE nebula-storage/util/br/bin/ H SEAERE] —#HI 2 br o
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7.2.3 {EAIBR&E S

7.2.3 (FFABRF DGR
BRFIRING, IEATLIE I EE EZ2RIEUE, AT/ BN i I BRE AR,

HETE
* BREIF5EMHK, WA4IEFBR, 1S W4I%BR [#7.data-security/2.backup-restore/2.compile-br/:],
* ffii\Nebula GraphfR55 IEE81TH,
* AT ESMIIEZERAF, ASTRBI nba o
* ffiiA\Nebula Graphy4ai} 22255158, AN XRFISH Jusr/local/nebula/ o

* ffiiAMetafR55#sf1Storage AR 55 2 IPATH I .

* fENebula GraphfYZ 25 R NETE nebula-metad. conf SCER(HIAN Jusr/local/nebula/etc/nebula-metad.conf ), ffilAMeta
ARS5 ZRAVIPAING T ANSORBIHT 192.168.8.161:9559 o

* fENebula GraphfYZ 25 N E A nebula-storaged. conf S (AN /usr/local/nebula/etc/nebula-storaged.conf ), fify
I\StorageRZ5aRINIPHIH I, ANSCRAICA 192.168.8.161:9779 6

R WOARECE SO A 2 SEPRrYIPHENE, T2 127.0.0.1,

* BRAJDUSR & Bt iS5 o, BIEAEBRALAT LAk B mT LLET SSHA 2 5 7t B MetalR %5 aefliStorage k55 . HIBIHES I
SSH tunnels with keys [http://alexander.holbreich.org/ssh-tunnel-without-password/]l, AR REIMKEZFFA

nebula o

* gNERAFE F Alibaba Cloud OSSE{Amazon S3TRTEE 7 XM, 1EHifRMetallis54s. StorageR55#s HIBRAAR &1 EL 2%
MM A i, HEEES WAlibaba Cloud ossutilsa#y [https://www.alibabacloud.com/help/zh/doc-detail/
120075.htm#concept-3038291f1Amazon S3 CLIS#Y [https://docs.amazonaws.cn/cli/latest/userguide/cli-

services-s3.html],

TR B QISR 5 (i Hossutil 4y, 4 ln -s /<ossutil_tool_installation_path>/<ossutil64 or ossutil> /usr/
local/bin/ossutil , ARIFELFREEIFZHIRGEHNE,

o WIRIEAEAMPRTEE DU, FEEMetallis54r. StoragefRZ5#MBRILA L OIEL NS FHERNE R, Fidsk4un %
12, FRFEEARIEK SN ZEHREBNR, ARSRHIA /home/user /backup/ o
R A T, IRATEUERNES (Network File System) fEfii%&HEFIMetaflR5585. StoragefiR5s 2kl
BRAL#s L T A7, Si#& (A Alibaba Cloud OSS. Amazon S3#HTIZME &7, 75N 24 E TR ELE T AR SR &
BAEN, DIIFREXEER O AR E B, 2SBEIRTRAREL NG, H2ER, HZIMEHABRIKE #dE
[#7.data-security/2.backup-restore/4.br-restore-data/:].

BT E
1. 1F nebula-storage/util/br/config H P AIEEL & S backup.yaml » EAJUSEMTEIE, HRWNMAERAISCHE

backup_example.yaml o

*‘yaml meta nodes: - # FlE— MetalRSS4RWIPHI L addrs: "192.168.8.161:9559" # & Nebula Graphfy4:
X &2 root: "/usr/local/nebula/" # L& metad HFEEIE H A4 #51% data: "/usr/local/nebula/data/meta" #
Bo & v DU 25 R IR S5 2 Ik B4R, FEN SO 1EEH A IRERAUR user: "nebula" #- # A1IR{FEZ P metadittfe, &
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7.2.3 {EAIBR&E S

2E LA ERSITNIN # addrs: "192.168.8.161:9559" # root: "/usr/local/nebula/" # data: "/usr/local/nebula/
data/meta" # user: "nebula" #- addrs: "192.168.8.161:9559" # root: "/usr/local/nebula/" # data: "/usr/local/
nebula/data/meta" # user: "nebula"

storage nodes: - # EliE—StoragefR& 4 HIIPAIN 1 addrs: "192.168.8.161:9779" # fiti&Nebula Graphfy& X
LR root: "/usr/local/nebula/" # ALiEstoraged #AREIE H R4 XS 1% data: "/usr/local/nebula/data/storage"
# FCIE R DU B SR IRS AR B2, FEN S0 F0EE A REAR user: "nebula" #- # WIHRFEZ storagedift
&, HSE AR BYkSI # addrs: "192.168.8.161:9779" # root: "/usr/local/nebula/" # data: "/usr/local/
nebula/data/storage" # user: "nebula" #- addrs: "192.168.8.161:9779" # root: "/usr/local/nebula/" # data: "/
usr/local/nebula/data/storage" # user: "nebula"”

# RE RO XTI # WREARMTEMES D, 1E1%E . backend: "local:///home/user/backup/" # HI1HEFHH
HDFS{#it#& Mk, 1EiXi# © # hdfs://namenode:port/nebulabackup # 41 Alibaba Cloud OSSTE{iE%7 X
ff, WH&E . # backend: "oss://nebulabackup" # AR HAmazon S3TEfiEE1I X, H&E : # backend: "s3://
nebulabackup"

# R BEEMHNEZNE # GREBEEENZNEZLNE, H&E  # space names: ["space namel", "space name?2", ...,
"space name"] space name: ["nba"] "’

2. Y% nebula-storage/util/br/bin/ B,
cd nebula-storage/util/br/bin/
3. PUTANT fv i a b Rt
./br backup full --config "/home/vesoft/nebula-storage/util/br/config/backup.yaml"

* backup full : TR EIE,
* __config "/home/vesoft/nebula-storage/util/br/config/backup.yaml" : SEEFDE CAFIYA B, B ECE S I T80
4. (k) BOANSIRT, Sh5es)E, Fra R IRERS bR, WRMERE R s, BRI DIPUITAT ars Fah iRk i,

./br cleanup --backup_name [backup file name] --meta 192.168.8.161:9559

* cleanup : £ MERMetalli %5 2ifIStoragelikss #r FRYFTA RN SO, lg IR,

* _-meta <IP address:port>: fEEMetafRSSAMIIPHING .,

T—%

ARG, SR BRAF & SR EHENR 2 2|Nebula Graphth, Efk#(E, 1ES WM ABRIKE £ [#7.data-

security/2.backup-restore/4.br-restore-data/:],
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7.2.4 {EAIBRIKZ Hdfm

7.2.4 (FABRIX § #UE
AR FIBR# 17 7 Nebula Graphf#dE, FILUESH & SO TRBARIK 5 o A ST/ B AT £ 43 STHEIR 5 R,
R G SR EARERE EEEIBIR RN, RIS A& SO R, AR EARERE LRI,

R L BURIKE FEELHT,

il

HEIE
* BREIF5EM,. WMT%IEBR, 12 W41%BR [#7.data-security/2.backup-restore/2.compile-br/:],
* WA BRI REEIRHIK £ BB Nebula Graph®E#t,

* FHINEREIRFE R 2, BIRSR AN E ARG EH R — 5

* AN BB Metalik 55 25 fStorage ik 55 2RI TPAINS o

* fENebula GraphfZ 2R NETE nebula-metad. conf SCEE(HIAN Jusr/local/nebula/etc/nebula-metad.conf ), ffilAMeta
ARZ5 ZRAVIPAING o ARSORBIHT 192.168.8.161:9559 o

* fENebula GraphfYZ RN ZE F nebula-storaged. conf SCAF(fFIAH /usr/local/nebula/etc/nebula-storaged.conf ), 7ff
INStorageflR%5 axIPHIG [, ASORAIH 192.168.8.161:9779 o

TER © FAORECE S PP AT 2 SERRRYTPHEAL, T2 127.0.0.1,

* BRAJDUS 25k RS54, BETEBRALES ERYIKS nl DU SSH A 255 % B MetalR %5 25 fllStorage iR %5 85, 1HIHIES L
SSH tunnels with keys [http://alexander.holbreich.org/ssh-tunnel-without-password/], ASREIKEZFFH

nebula

HEEIZIK S %7F Nebula GraphZ:% H 31 5 HR,

o fHEEFE A Alibaba Cloud OSS#{Amazon S3{RFHF X, EWfEMetalilk% 45, StorageflRFSaFIBRALATER B &%
MM i, HEEiES WAlibaba Cloud ossutilsZ#y [https://www.alibabacloud.com/help/zh/doc-detail/
120075.htm#concept-3038291f1Amazon S3 CLI#Y [https://docs.amazonaws.cn/cli/latest/userguide/cli-
services-s3.html],

TR ¢ iE Qa2 5 (# FHossutiliia, 44 n -s /<ossutil_tool_installation_path>/<ossutil64 or ossutil> /usr/

local/bin/ossutil , HRIFELFRIEIEFTRGZHNE,

o MBI AR E AR, FENBRLE &M Meta XX F51& I FIMetafR55 25MStorage iR &5 251y H
AN (Flmeta, storage HFF) o ARXIREIA /home/user/backup/ o

BIEPE
1. £F nebula-storage/util/br/config H B KL E S backup.yanl o KATLISEM TEE, HRAHE RIS
restore_example.yaml o

*‘yaml meta nodes: - # FlE— MetalRFS#RWIPHING I addrs: "192.168.8.161:9559" # L& Nebula Graphfy4:
W& root: "/usr/local/nebula/" # L& metad HFEEHE H M40 #41% data: "/usr/local/nebula/data/meta" #
Bo & v DU 2 5 SR iR S5 2 Ik B 545, FEXN SO 1F0E H A IRERPIR user: "nebula" #- # AIR{FEZ P metaditfs, &
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https://www.alibabacloud.com/help/zh/doc-detail/120075.htm#concept-303829
https://www.alibabacloud.com/help/zh/doc-detail/120075.htm#concept-303829
https://docs.amazonaws.cn/cli/latest/userguide/cli-services-s3.html
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7.2.4 fEHIBRIKZ

2E LA ERSITNIN # addrs: "192.168.8.161:9559" # root: "/usr/local/nebula/" # data: "/usr/local/nebula/
data/meta" # user: "nebula" #- addrs: "192.168.8.161:9559" # root: "/usr/local/nebula/" # data: "/usr/local/
nebula/data/meta" # user: "nebula"

storage nodes: - # EliE—StoragefR& 4 HIIPAIN 1 addrs: "192.168.8.161:9779" # fiti&Nebula Graphfy& X
LHEFEEE root: "/usr/local/nebula/" # FiiEstoraged HFREE H VA 1% data: "/usr/local/nebula/data/storage”
# BUE n] DU B SRS AR S5, FTFEN &7 H A IREAR user: "nebula" #- # WIRFEZ P storagedift
2, ESE LR EMS:ININ # addrs: "192.168.8.161:9779" # root: "/usr/local/nebula/" # data: "/usr/local/
nebula/data/storage" # user: "nebula" #- addrs: "192.168.8.161:9779" # root: "/usr/local/nebula/" # data: "/
usr/local/nebula/data/storage" # user: "nebula"”

# RE SO XTI # MR BRI H, 1Ei%E . backend: "local:///home/user/backup/" # HI1HEFH
HDFS{#it#& M tF, #Hi%i# : # hdfs://namenode:port/nebulabackup # 415 f#fAlibaba Cloud OSSTEEE
ff, WH&E . # backend: "oss://nebulabackup" # AR HAmazon S3TEfiEE1I X, H&E : # backend: "s3://
nebulabackup"

# WE B E &1 X% backup name: "BACKUP 2020 12 21 01 17 53" **°
. EJ#aE nebula-storage/util/br/bin/ H3%,

cd nebula-storage/util/br/bin/
PUATAOT d IR B BdiE
./br restore full --config "/home/vesoft/nebula-storage/util/br/config/backup.yaml"

* restore full : FRYK & BdE,
* __config "/home/vesoft/nebula-storage/util/br/config/backup.yaml" : SEERFLE SCAFAYAN B, B ECE SCHHITIKE
DANRIRE R rbleader R AR E, RGEBUEIRE HifE, NRERIEERMYE, EEFRITAS RGN,
RERIGE, BT LIfENebula GraphZe2t H 5% T data/storage HSRNEKENE IR, B4l /usr/local/nebula/data/storage/

o

ERF BN, EEMetaIEMNSchemalFl?P, EATLUSREBER AR IERIE, FIALSTTSHOW STATS [#7.data-security/
3.ngql-guide/7.general-query-statements/6.show/14.show-stats/:] Juiik 22 A F1 R 1A YRR 2 75 (A

R E G, BEEFELTHA
o AIERHHAT USE <space_name> IR [AIFEIR, EIEE ENebula GraphHR%.

o QIRAE RN HRES Storage Error: part: 2, error code: -3., Iffu&StoragefRFGSIVIRAS, ¥ # 8 Storageii %5
REREH,

Kt
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7.3 EHPR

7.3 EIERER

Nebula Graphf@fitid (snapshot) HAE, FITIRIEEREY A FAWEIRIRA, M HBIEUE R LSS RIER, ATLLEN
AR 5 B,

7.3.1 BB M

Nebula Graph# & #73AIIF [#7.data-security/1.authentication/1.authentication/: ISHREEBRIAR X FIRY, AT H P &R
REASE PR BRI RE,

WRGNEFE, (NGodAtH Al LUERPLIELIRE, X TAGUHE, 1ESIAE A GNEE [#7.data-security/
1.authentication/3.role-list/:],
7.3.2 3 FREM

s RGieEMIE LTI, BINOTAIGIE PR, FIA0TE add host . drop host . create space. drop space. balance FFHE1EZ
EO

o BRI A ah R ORI PRIRRIR S, FREIETAMER, a8 EMetalilis5 T & cluster checkerZifig, fid 5
SERGEERINE, FF A shE ORI P IRRDR ST

s AR BRIR TR, BROABRIEDN Jusr/local/nebula/data o

7.3.3 REBERIR

(UTC) HNARK,
AR, PR H 2 HiIfEleader MetallkS5 25 FIFT A StoragefilR35 4519 H 3% checkpoints PIAIEE,

N7 P E A RIRFTEREE, AT DU Linux a4y find o 4N

7.3.4 Bl REE
747 CREATE SNAPSHOT FIJ LA QI £ 214 R I s 1O B A, BT I I S5 QP A R 22 I P B, R S 5 B i R 22 IR P R,

VAU - AN SRR OIS, IEMBREE [#7.data-security/3.manage-snapshot/: 71E#H A1,

nebula> CREATE SNAPSHOT;

-306/321 - 2021 Vesoft Inc.



7.3.5 THEPM

7.3.5 EERE
T4 SHOW SNAPSHOTS RJ & B L REHIVATE g,

nebula> SHOW SNAPSHOTS;

L S frommscsmms fFecmmmmosmsaanssmms +
| Name | Status | Hosts |
oo m e mmmmmmmmmmmmmmmmmeeo oo ommmmmmmmmm—m- +
| "SNAPSHOT_2021_03_09_08_43_12" | "VALID" | "127.0.0.1:9779"
fomsssmmsssesemmsseeEemassEEeEos L S +
| "SNAPSHOT_2021_03_09_09_10_52" | "VALID" | "127.0.0.1:9779"
o m e emmemecemmemeeeo Fommemeoee o mmmmmemmemeeeee +
SR, [ BV ||| | Name [BREGFFR, BIZET9 SNAPSHOT , FRIZSCANRIESCHR, TS0y PR AN (A] 51

(UTCHAD o | | Status |PRIEIRAS, VALID ZERBEIEARYL, INVALID FRBRIELRL, | | Hosts |BIE R BT Storage ARSS 8 1Y
IPHEHERISH T, |

7.3.6 MIPRIRER

4T DROP SNAPSHOT ] LUMMBRFEERIBRIG, BN
DROP SNAPSHOT <snapshot_name>;

RBIATT

nebula> DROP SNAPSHOT SNAPSHOT_2021_03_09_08_43_12;
nebula> SHOW SNAPSHOTS;

o oo oo +
| Name | Status | Hosts |
focccoccoasccnsoscnosacaosaonosas frocccoccos e +
| "SNAPSHOT_2021_03_09_09_10_52" | "VALID" | "127.0.0.1:9779" |
frocococconsccosascnssasassacnooas froccsosaos Focososccocacossaas +

7.3.7 IR & 1RER
WA RSB ALK 5 RIR 4y, AR T B IR SRR RSO SN, A AT LS shel B A M TR e, SCHLBEEAT T -

1. f|@iE)E, =1EMetallR5543M1StorageiR55 A Z2E HSRNE AL checkpoints B3R, (RIFAIERMVIRIR, DIASCOHEI, H1FE
2B ZE RIS, B RIR 23 BI{RIFLE /usr/local/nebula/data/meta/nebula/0/checkpoints .  /usr/local/nebula/data/storage/nebula/
3/checkpoints F /usr/loca L/nebula/data/storage/nebula/4/checkpoints i,

$ Ls /usr/local/nebula/data/meta/nebula/0/checkpoints/
SNAPSHOT_2021_03_09_09_10_52

$ s /usr/local/nebula/data/storage/nebula/3/checkpoints/
SNAPSHOT_2021_03_09_09_10_52

$ s /usr/local/nebula/data/storage/nebula/4/checkpoints/
SNAPSHOT_2021_03_09_09_10_52

2. BRERERFEE I R E N, AT DAREI A ISR ] SRR, SRR SO data T wal 23S LIS BV LB (FO
checkpoints F4) , B ZH1MY data fllwal , ARG EEERAIA],
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7.3.8 A A

7.3.8 tHX XY

T AR IR, AR n] DUE A &3k € T E.Backup&Restore (BR) &7l & Nebula Graph#diE, & ES W
Backup&Restore [#7.data-security/2.backup-restore/1.what-is-br/:],
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8. RS

8. IR ARSS

8.1 Compaction
A A CompactionfyiH %12 B,
Nebula GraphH, Compaction JEfxEEMNGHIRME, NIEREA R EERIR,

Compaction FRIERTENEE AL FIVEWRE, RIGEABIREMMRS], NGEERMEE, AILUSEHRREERE. AEBIESA
Nebula Graph/g, N 7T IEEEEUERE, FETA Compaction #1E (£& Compaction) .

B Compaction #RAE R KINA] & FREALAYIO, EIETENLSSRIEN] (FIANER) HATIZEE,

Nebula Graph& WEZEAI Compaction #/F © E 3/ Compaction 4% Compaction o

8.1.1 BEnfiCompaction

E 3] Compaction BTERGAITEEIE. BEALIRERAE BN BENfAZ compaction #1E, =TI I ARYISEERE, ERIABIT,
E 3] Compaction BITEIRAS, FIRETEMLSS |mlEfilA, SBEIME HIOEMMNL S, NRTRETR2TFENHER] compaction #1E, AT
LUK A E 3] Compaction o

X FB B compaction

5 L A4 UPDATE CONFIGS 2RI IE M SRR B NERINE, [RIECKHTEFE 2 (4 ] SHOW CONFIGS STORAGE 27
rocksdb_column_fami ly_options Fili&, SA/F—iEHIE AMH,

# BEYATrocksdb_column_family_optionsi&&, £ #lvaluedINA,
nebula> SHOW CONFIGS STORAGE;

frocacoooooos froooooooococoooosoaooooscoooooosooooaa | frocooaccoooa
o O O EEEO D OO EEEEE D EEEEEEEEEEOEEEEOECEEEEEOEEEEENEEEEEEEEEEEONEEEEEENEEEEEE0EEEEEEEEEEON0EEEEEEEODDED +

| module | name | type | mode

value

Trococoooooos froooococococoooosoooooooooooooococono0 frocooooo froooooocoooo
P SOy S 0P VS RSP SV VS S S +

| "STORAGE" | "v" | "int" | "MUTABLE"

0

fooscoososse Focooscoossossesoasoaassasscnosassanss focosoos e

d A C O C o oo o000 OCoEaEo oo o000 000EaEooo o000 0000000 oE0000 0000000000000 0000000 000000 0050005000000 0050000000000 +
Fomoomoomsos PrmoosconsssmssossonmmensecnonEomnes Pooomos Prmosmcommos

T e +

| "STORAGE" | "rocksdb_column_family_options" | "map" | "MUTABLE" | {max_bytes_for_level_base: "268435456",
max_write_buffer_number: "4", write_buffer_size: "67108864"} |

T o S S P C S S S o | ——— e o eaee

T = = SRR +

# & rocksdb_column_family_optionsi&i&, 7£& HIfvaluelIAAANNdisable_auto_compactions: true
nebula> UPDATE CONFIGS storage:rocksdb_column_family_options = {disable_auto_compactions: true, max_bytes_for_level_base:
"'268435456" , max_write_buffer_number: "4", write_buffer_size: "67108864"};

# BEERGIERLI.
nebula> SHOW CONFIGS STORAGE;
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8.1.2 ©2#Compaction

value

| "STORAGE" | "rocksdb_column_family_options" | "map" | "MUTABLE" | {disable_auto_compactions: true,
max_bytes_for_level base: "268435456", max_write_buffer_number: "4", write_buffer_size: "67108864"} |
R o e e oo oo

8.1.2 2= Compaction

423 Compaction A LN I ZE A HEAT KRUARIG B 10E, BIAIG IS, MBRTTLEAEERSE, HIMEREEFILE, W TIE
FAJHLAT A Compaction FRIE :

BB EBUEE S RIEH (BIANER) S TIZH%0E, RS RE S IR IO IS

nebula> USE <your_graph_space>;
nebula> SUBMIT JOB COMPACT;

iR AR EIVENID, SERTDUERAN T ai B2 A Compaction KA

nebula> SHOW JOB <job_id>;
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8.1.3 #{FIN

8.1.3 &Y
JSfFENebula GraphfPEsE, TESE M T HRERIX :

o BARE AN B IR ERI0, TEEKEEBIEE AR % 4] H3) Compaction » EIHIES ML 4] H 8))Compaction [#8.service-

tuning/compaction/:compaction 2],
o Bdls 3 ASERUG, THTAAT SUBMIT JOB COMPACT o
o M SFRIEHT (BIANER) HAAT SUBMIT JOB COMPACT .
o RIS E disable_auto_compactions A flase , $2F1AEH [AIAIYISEEUA:RE,

o gl Compaction WYIREIER TEFERCE S nebula-storaged. conf I ELAN TN NS ¢

# RBAMNAHFEE X IR B
--local-config=true
# RERZEFRHIFI20MB/So
--rate_Limit=20 (in MB/s)
8.1.4 FAQ
AT FIRIEZ N E ZE A1 T2 & Compacti ontR MG ?

Al ER N ERERIORRE, AIREREIRCR,

L& CompactiontRFRFETT S KAYiA] ?

INRIEC BB G HEAR R, BI40 rate_Limit BRHEIV20MB/SIN, ERTLUET BRERE/rate_Limit Tl TR ZFESRHYIN AL, AN
FIRAREIRGHERRG], RIELL, #HERLN50MB/S,

BI BRI EE rate_Linithd ?

AL

L E CompactioniR{EFIREAIAFLEDS ?

ARIBUE L, BIRERHEIETER. X /2RocksDBHYIRI,
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8.2 Storagef#H S

8.2 Storagefh Ei5f

AT LU I BALANCE B A) F-H5 53 Fr fRaft leaderfy 0 1f, BEMIERITTAMIStorageliR% &5,

8.2.1 HItR& M

T 5 FriRaft leaderfy/74i, Nebula GraphH & %2 AR BIAEER LA T 1,

8.2.2 9 H Nt

BALANCE DATA IEFJXFT4A—MESS, 1¥Nebula GraphfEEH1I7 A2 BLEIFT A Storage k5525, #it BRI T —HTFE
ST EARAIEME 5 3o

Bk - AR R AL AR SRS IPHUE, ERIFTE FAESS e, SNESFESRRI.
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8.2.2 ¥ty Fr o3 A

il

DIEy A Nebula Graphovfil, SEFHIEITHTHIStorageliss dr)a, Hilikssds LA 7 F .
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nebual> SHOW HOSTS;

B

balance/:leader],

nebula> SHOW HOSTS;

| "storagedl"
oo coooocos

| "storaged2"
oo

+— +— + — + — +

+ — +— + — + — +

4. FRTE TS EM, TEHMIRAR, T

BALANCE DATA f~2x¥jffifleaderfy )i, ¥fifleaderits

+— +— + — + — +

s

- 314/321 -

+— F— + — 4+ — +

1. PUAT AR ASHOW HoSTS [#3.ngql-guide/7.general-query-statements/6.show/6.show-hosts/: i 2

oo R A R oo oo +
| Host | Port | Status | Leader count | Leader distribution | Partition distribution
O . ER O, oo o o +
| "storaged0" | 9779 | "ONLINE" | 4 | "nba:4" | "nba:15" |
S R S oo oo oo e +
| "storagedl" | 9779 | "ONLINE" | 8 | "nba:8" | "nba:15" |
oo ER oo oo o o +
| "storaged2" | 9779 | "ONLINE" | 3 | "nba:3" | "nba:15" |
o A S oo oo oo +
| "storaged3" | 9779 | "ONLINE" | 0 | "No valid partition" | "No valid partition"
O E oo oo o o +
| "storaged4" | 9779 | "ONLINE" | 0 | "No valid partition" | "No valid partition
oo oo oo . o e o e +
| "Total" | | | 15 | "nba:15" | "nba:45" |
oo FR— A R e e o +

2. $ASTAT4T BALANCE DATA AT 79 F ¥t o) i
nebula> BALANCE DATA;

S +
| ID |
oo +
| 1614237867 |
S +

3. RIBREIIESSID, HATA4 BALANCE DATA <balance_id> KeBE(T55 IR Ao
nebula> BALANCE DATA 1614237867,

o o e e oo +
| balanceld, spaceld:partId, src->dst | status |
o o +
| "[1614237867, 11:1, storagedl:9779->storaged3:9779]" | "SUCCEEDED" |
oo e o +
| "[1614237867, 11:1, storaged2:9779->storaged4:9779]" | "SUCCEEDED" |
S o +
| "[1614237867, 11:2, storagedl:9779->storaged3:9779]" | "SUCCEEDED" |
S N — | S — +
e o e o +
| "Total:22, Succeeded:22, Failed:0, In Progress:0, Invalid:0" | 100

U U o e +

SHOW HOSTS TN i BT 3,

________________________ +
Partition distribution |
________________________ +
"nba:9" |
________________________ +
"nba:9" |
________________________ +
"nba:9" |
________________________ +

W¥tsleader sy fi [#8.service-tuning/load-

8.2.2 Hfisy)

T

2021 Vesoft Inc.



8.2.3 Ik EIIH

| "storaged3" | 9779 | "ONLINE" | 0 | "No valid partition" | "nba:9" |
oo oo oo oo o e o e +
| "storaged4" | 9779 | "ONLINE" | 0 | "No valid partition" | "nba:9" |
focososcoascos foamome Fooosccoose focosccososanss focococaoasecososcosons fecososccosacasscososcoss +
| "Total" | | | 15 | "nba:15" | "nba:45" |
oo ER oo oo o e o +

WA FAES R, IEEHTHLIT BALANCE DATA . AR E MU B TR T REMRER AR, 1EFINebula Graphtt[X [https://

discuss.nebula-graph.io/15-K#581,

8.2.3 1= 1 fa F oy
121 EI9HE, IEILAT AT BALANCE DATA STOP o
o WIREAE IEEA TR AT S, 2REHIR,

* AIRAIEEM TR EIIHE(ESS, RREHEIEFIESSID (balance_id) o

BALANCE DATA STOP AT I IEFEHATHY FAESS, MEBUEATA G TESS, BRI TAT 4T BALANCE DATA <balance_id> £

EHRE,
— BT FESSEEREUE L, ERT AR RIAT AR 4T BALANCE DATA ,
* AIRET— M AESIEAESSIEM— D FHES5 KN, Nebula Graph X #1802 Bl B ES
* AERAT— DM ABIIEALFHHEAT— D FAESEIRE R, Nebula Graph Bai— M BB 5

8.2.4 R StoragelRS5 25

BRI ERIStorageiR 55 2a K48/ NEBERIUL, W LU A @45 BALANCE DATA REMOVE <host_list>

Tl
WRFERLERLUT M A Storage ik % a5.

AR S5 2R AR I[Pk |

storage3 192.168.0.8 19779

storage4 192.168.0.9 19779
TEHATA T an s -

BALANCE DATA REMOVE 192.168.0.8:19779,192.168.0.9:19779;

Nebula Graphl#E5— MuEa#iE55, iTistorage3fistoraged sy F, RIEIHIRSS 8 MEREHREER,

8.2.5 tyfifleadery 6

BALANCE DATA HEENMG 77 Fr o34, AHEXI#iRaft leader/ i, 0] LUE F @45 BALANCE LEADER ¥Jf#jleadersfii,
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8.2.5 Hffifleadersfi

il

nebula> BALANCE LEADER;

SR DIHHAT SHOW HOSTS A& 2545 R,

nebula> SHOW HOSTS;

focosocaoasass foosoos Foooocacnse focmsccososanss focosocaoasecososcnsons fecososccosasnoscasoscoss +
| Host | Port | Status | Leader count | Leader distribution | Partition distribution

oo E e oo o o e +
| "storaged0" | 9779 | "ONLINE" | 3 | "nba:3" | "nba:9" |
frocososaonscos foomoos Focoocconoe focosccososanss focccocaoasecososcosons e +
| "storagedl" | 9779 | "ONLINE" | 3 | "nba:3" | "nba:9" |
O . E O, oo o o +
| "storaged2" | 9779 | "ONLINE" | 3 | "nba:3" | "nba:9" |
frocososaonscos focmoms e focosscososanss e fecomosccosaoaoscososcoss +
| "storaged3" | 9779 | "ONLINE" | 3 | "nba:3" | "nba:9" |
oo R oo oo o o +
| "storaged4" | 9779 | "ONLINE" | 3 | "nba:3" | "nba:9" |
e foomoms Foooocconos e e e +
| "Total" | | | 15 | "nba:15" | "nba:45" |
O fommm oo oo o o +
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9. tEX Tk

9. #tXTmk

9.1 SN SIARFUABAN SIS

9.1.1 FFEAZHl

githuba 1t X1E3Zm)E
MO NI H STEk T Aag ek SRy, EZ IS fEgithub [https://github.com/vesoft-inc/nebula-graphJak#£[X
[https://discuss.nebula-graph.io/] E3E—AMARE, FIKFEILRITIE,

HEERME T (CLA)

f+4ZCLA [https://www.apache.org/licenses/contributor-agreements.html] ?

Z BN EERE © vesoft inc. Contributor License Agreement [https://cla-assistant.io/vesoft-inc/]
HiifHSign in with GitHub to agree%E 31,

AERIEHEIRE, TEAEBRAFZE infoevesoft. com o

9.1.2 Step 1 : @idGitHub fork & %

Nebula GraphWi H G 1R% ¢ [https://github.com/vesoft-inc], Llnebula-graph@/# [https://github.com/vesoft-
inc/nebula-graph] ) :

1. ¥j[Ahttps://github.com/vesoft-inc/nebula-graph [https://github.com/vesoft-inc/nebula-graphl,
2. 154 FAREIRH Fork, REHREHF 4, HAAlforkiinebula-graph /%,

9.1.3 Step 2 : 5z FefE T A
1. B AT EE R,

# EXTERR.
working_dir=SHOME/Workspace

2. ¥ user % E NGitHUbMFH F 44,
user={GitHubFAF %}
3. sabEfRY,

mkdir -p Sworking_dir

cd Sworking_dir

git clone https://github.com/Suser/nebula-graph.git

# 3 : git clone git@github.com:Suser/nebula-graph.git

cd Sworking_dir/nebula
git remote add upstream https://github.com/vesoft-inc/nebula-graph.git
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9.1.4 Step 3: ¥

# 3¢ . git remote add upstream git@github.com:vesoft-inc/nebula-graph.git

# AT RBESIHRNR, BIHEE LiFEEDZ.

git remote set-url --push upstream no_push

# WINERED ZEW.

# IEFRIEA -

# origin git@github.com:$(user)/nebula-graph.git (fetch)

# origin git@github.com:$(user)/nebula-graph.git (push)

# upstream https://github.com/vesoft-inc/nebula-graph (fetch)
# upstream no_push (push)

git remote -v

7E X pre-commit hook
& Nebula Graphfpre-commit hookiZEZFEM .git Hx,

hook & &M commit, TWHEME. W, R4 REE,

cd Sworking_dir/nebula-graph/.git/hooks
ln -s Sworking_dir/nebula-graph/. linters/cpp/hooks/pre-commit.sh .

pre-commit hook BERTRETIEEH AT, ERMFIHAT,

cd Sworking_dir/nebula-graph/.git/hooks
chmod +x pre-commit

9.1.4Step3: 90X

1. SRR 39052,

cd Sworking_dir/nebula

git fetch upstream

git checkout master

git rebase upstream/master

2. NESZAIEFH YR

git checkout -b myfeature

B BT 1P PREW L EZ MNcommit, & Emasterf BB E (squash) , FILIRZUEBEGE — NN Y55
THTHN, G, ENT XA ES, KkelDUER Fifrebasemaif A imaster Supstream[F*, It4, A05E
FffcommitiE X E master, AT EEmasters) < {ffhard reset, {4l :

git fetch upstream

git checkout master

git reset --hard upstream/master
git push --force origin master
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9.1.5 Step 4 : FF&

9.1.5Step 4 : &

FRE AR
Nebula Graph=Xf cpplint KIFERAILTT & GoogleMI A XIEHERT . MEIFEIR D2 BT,

BTl ER
THAERIFTRE S BuglE iR meaT i,

MR R BTl

PEETES W HFRZ2Nebula Graph [#4.deployment-and-installation/2.compile-and-install-nebula-graph/

1.install-nebula-graph-by-compiling-the-source-code/:],
Wi : 1B LR 5B -DENABLE_TESTING = ON 5 FH AL BTN,
iBITFRE BTl
1E nebula AR E FHATAI T i -

cd nebula/bui ld
ctest -jS(nproc)

9.1.6 Step 5 : FIFNXFH

# ZHahFmyfeaturesr AT,
git fetch upstream
git rebase upstream/master

TEHM TR FNPREHEIELM /7302 5, BHREEHhead >,

9.1.7 Step 6 : Commit
TRASAAS B
git commit -a

AT LA FH AR AT - -amend BEHT 4R 2 BTHY A,

9.1.8 Step 7 - Push

AL E LA LN, "] LUR A G QR 79 X push B GitHub HYIZ R &%,

git push origin myfeature
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9.1.9 Step 8 : fil&#pull request

9.1.9 Step 8 : €& pull request

1. Viinlfork K% https://github.com/Suser/nebula-graph CEHRIHALHYFH 44 Suser ).
2. BTk myfeature 73 2554450 Compare & pull request o

9.1.10 Step 9 : KIBEHEE

pull requestfil@df5, &AVFH

WA E, AN GO TIERA R A, DURA (R B 1 2 A 2 ) Tk o DU LAt B A
s
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