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2.1.2 BHHE
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B %ifa8
- HiAmE
- frrcHR AWM XETANR
- fif®service. api. teanWiRKER
SRRAR
- MRNBRENHGHN, XHBA
- BTFEsEmEToRRRL
ot sol
provice
service
3
o

//BAAPI com sankualia searchapiSearchControllerV2 searchit &
L XFTHREFIISNN@IBSthiftiAN, RABRHREY10

GO 1 1O 10 STEPS FROM
hash(“com.sankuai.ia.search.apiiSearchControllerva.
soarch”) OVER call WNERE call.availability>0 AND
call.availability<l1000000 AND
$S.api.typo=="mtethrift"” YIELD call._src,call._dst

IRBF N jovo RUIRS MM BAPI, FHRT R REMN LRAPSR
&, AEMESFEERREAD (AN MENTFIT)
LOOKUP ON service WHERE service.type=="java”

| GO FROM $-.VertexID OVER provider YIELD
provider. dst AS java api id

| GO FROM $-.java_api_id OVER call REVERSELY WNERE
call.availability>0 AND call.availability<1000000
YIELD call._src AS api_src, call. dst AS api_dst

| GrROUP BY $-.api_src YIELD $-.api_src AS api_id,
count(l) AS call_ent

| ORDER BY call_cmt DESC

| FETCH PROP ON api $-.api_id YIELD
api.appkey,api.method,$~.call_cat

2.1.2 BIHE

B AT LUA TR RID I R 0% - AR Z M BOR A X R°, o LURFHIF & A B RN RAGAOROR - 7R, B R RS iy

— P EREEE LR,
B R AT E R B2 RS o

KB kM
- WRmE
- BANKBEFRENENXESAER
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- AARRETHAHN, EMEA
= MFMENL

- ROMLEOGRER A, REIRYABRER
ERFOABR0, #PREARRE

="

ohesn hee Sl wne Now rever

BEAh, AR TRESA L SR B, FA LW LS

/1R BB R method M X T method I THIRE

(G0 1 to 30 STEPS FROM 2946345526231222882 OVER
method_call_method REVERSELY YIELD DISTINCT
method_call_method._dst AS id

MINUS

GO 1 to JO STEPS FRON 2946345526231222882 OVER
method _call method REVERSELY YIELD DISTINCT
method_call_method._src as id )

| FIND NOLOOP path FROM $-.id 70
2946345526231222882 OVER method_call_method UPTO
30 sTEPS

/AR M method i 27 I

FIND SINGCLE SHORTEST PATH FROM hash( “methodl”™)
10 hash( “method2”) OVER method call method UPTO
30 srErs
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2.1.2 BIHE
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2.1.3 Fyft a Bl AR

2.1.3 Tyt B F R R

BARAREIRES XML/JSON S5 R ARG EERE, #nT DUT R S By, (B, B CBURE) AT DU A 451 5 17 it
AL, FHERTOBEEIRZ AR Gfh) K& - Bk, B B BiXa LR

o BRE—PEEM - B NEEERWFIRFR R o XEGRNEMGOLSSRRET, ATLEEHRT LS5 AR 5, AN “ A0 T (] Rt Dy £
TRPERVIEFIER R LS (FIAnFRARLE) o
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2.1.3 Fyft a Bl AR

o FEA S RIBIRIVFL, FIankeostis ~ Rt o g, mRESAT ROTRIERD FRADIIRSI R AMAEZN:, FRHES W

T

= swease - | i
TR 2 o Em | OBnva @ Ame | M enEs | E e erre | L snxr K B3 v :
Id Label Interval Modularity Class betweenness community
-4364237027732478972 Arya-Stark 4 0.017495 0
-4973959390558533367 Gendry 0 0.0 0
-7025436182975816947 Hallis-Mollen 5 0.0 0
8249703968876499989 Raymun-Darry 0 0.0 0
-9085767779232784107 Hobb 3 0.0 1
7505218728385384214 Randyll-Tarly 3 0.0 1
5114251854412197144 Viserys-Targaryen 7 0.002858 2
-2958304360028784612 Jonos-Bracken 2 0.0 B
-4359919586974142177 Lancel-Lannister [ 0.0 0
7195357273749773604 Robb-Stark 5 0.072984 0
1075531505424338989 Marg-Piper 4 0.006237 0
-3670573862518875597 Addam-Marbrand 2 0.0 0
3931316780000927284 Robert-Arryn 2 0.0 0
482603504180653879 Irri 7/ 0.000096 2
7181995877190281794 Jommo ) 0.0 2
1787258805162148944 Eddard-Stark 0 0.269604 0
-558158798715221422 Danwell-Frey 1 0.021389 4
-2434779847791595692 Mordane 4 0.001056 0
8409318129262644314 Clydas 3 0.0 1
-1738391870688186527 Karyl-Vance 2 0.010753 5
6902668443292429674 Haggo 7 0.000068 2
95861621849685359 Mya-Stone 2 0.0 0
2025059960255100299 Porther 0 0.0 0
-1967336888960310122 Colemon 2 0.0 0
5894253429758865049 llyn-Payne 4 0.00032 0
-1356662602606843742 Pycelle 0 0.000321 0
382702656484230079 Gared 6 0.004328 1
1306559795724859089 Jorah-Mormont % 0.012611 2
-96410199981447977 Cayn [ 0.000022 0

212011 cionn PR - an a

@ G | W (] il L) L} B i)
]| A5 HI5 ERS) EHBIBHRES RSBER) SHFIBE MEWFARPFHRZ—NH/RT 25 FIRAFEVRAACRES) HRERR SRR RN
v v | v v v v v v v

X RN 7 AT N E
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2.1.3 Tyt A B A B R

o BEIEIE S A BT Rt Ay, ATRUCEINEN © f10, FEE—1 LDBC FRIEMR/RE], ZR. BEHFEA (Person) TEHEATMLE AR
MiF (Posts) ; EHAAMAYEIE (Message, [BEIEAGERWEIREIRE) ;KNG ~ B RERH R —E5RM; RIEEEEEWEERIFT -

threadCount = count messageCount = count
hasCreator «opts ——— e e e e
Perso L Post " replyOf*0.. .d| lessage |
id | $startDate = creationDate : | $startDate = creationDate :
firstName | and creationDate = SendDate | and creationDate = SendDate
lastName | | m=eeooecoooooaes T e P g g !

#(E f PostgreSQL 4a 5 2 )15

--PostgreSQL
WITH RECURSIVE post_all(psa_threadid
, psa_thread_creatorid, psa_messageid
, psa_creationdate, psa_messagetype
) As (
SELECT m_messageid AS psa_threadid
, m_creatorid AS psa_thread_creatorid
, m_messageid AS psa_messageid
, m_creationdate, 'Post’
FROM message
WHERE 1=1 AND m_c_replyof IS NULL -- post, not comment
AND m_creationdate BETWEEN :startDate AND :endDate
UNION ALL
SELECT psa.psa_threadid AS psa_threadid
, psa.psa_thread_creatorid AS psa_thread_creatorid
, m_messageid, m_creationdate, 'Comment’
FROM message p, post_all psa
WHERE 1=1 AND p.m_c_replyof = psa.psa_messageid
AND m_creationdate BETWEEN :startDate AND :endDate
)
SELECT p.p_personid AS "person.id"
, p.p_firstname AS "person.firstName"
, p.p_lastname AS "person. lastName"
, count(DISTINCT psa.psa_threadid) AS threadCount
END) AS messageCount
, count(DISTINCT psa.psa_messageid) AS messageCount
FROM person p left join post_all psa on (
1=1 AND p.p_personid = psa.psa_thread_creatorid
AND psa_creationdate BETWEEN :startDate AND :endDate
)
GROUP BY p.p_personid, p.p_firstname, p.p_lastname
ORDER BY messageCount DESC, p.p_personid
LIMIT 100;

R & TR EE S Cypher a5 £ i) E )

--Cypher
MATCH (person:Person)<-[:HAS_CREATOR] - (post:Post)<-[:REPLY_OF*0..]-(reply:Message)
WHERE post.creationDate >= $startDate AND post.creationDate <= $endDate
AND reply.creationDate >= $startDate AND reply.creationDate <= $endDate
RETURN
person.id, person.firstName, person.lastName, count(DISTINCT post) AS threadCount,
count (DISTINCT reply) AS messageCount
ORDER BY
messageCount DESC, person.id ASC
LIMIT 100

o T TR EN S | ST DU s &1 10, BANES (MR SQL ##Y join) #EHESE o FERIZKA ™M Neodj Frifthy—PaftL

12

o

X RABBIRENRITHIE(S) | Neodji§BATTRIEI(S) | IREIAIER K&K

2 0.016 0.01 ~2500

3 30.267 0.168 ~110000
4 1543.505 1.359 ~600000
5 7 SEAL 2.132 ~800000

KAIREE vs BEUIRE(ZBkER)
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2.1.4 RDF

« EEORERAT ZENEMY R o GInEdRER GmRERE)  ~ MERHETE - BOES BRI - KBS S A0~ S0 (5360 38IE ~ IT Ak
TEEHE ~ GERIBES M ~ AT FIR BT -

© MRS WS, EAEBORE S A, KGR BESORAT) ~ FARAUR - &8 - TAFSEE - BUF - BT RE - Eb - #2L  BE
SRS ~ msh - B R

+ 2019 %, M4 Gartner WFIEWBE, 27% B0% /7 (500 A) EEHEEIRE, 20% At -

2.1.4 RDF

ZRIEATR, AZEARE RDF $URER o

- B F3kIE https://medium.freecodecamp.org/i-dont-understand-graph-theory-1c96572a1401. ¢

- https://nebula-graph.com.cn/posts/stock-interrelation-analysis-jgrapht-nebula-graph/ ¢

- https://nebula-graph.com.cn/posts/game-of-thrones-relationship-networkx-gephi-nebula-graph/ ¢
- https://nebula-graph.com.cn/posts/practicing-nebula-graph-webank/ €<

- https://nebula-graph.com.cn/posts/meituan-graph-database-platform-practice/ < ¢

- https://zhuanlan.zhihu.com/p/90635957 €

- https://nebula-graph.com.cn/posts/graph-database-data-connections-insight/ < ¢

- https://nebula-graph.com.cn/posts/kuaishou-security-intelligence-platform-with-nebula-graph/ <
- https://nebula-graph.com.cn/posts/nebula-graph-for-social-networking/ ¢

- https://mp.weixin.qq.com/s/K2QinpR5Rplw1teHpHtf4w ¢
11.

https://nebula-graph.com.cn/posts/detect-corona-virus-spreading-with-graph-database/ €

- https://nebula-graph.com.cn/posts/meituan-graph-database-platform-practice/ < ¢
13.

https://arxiv.org/abs/1709.03188 ¢

%5 E5#: January 31, 2024
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2.2 EHURPER TN

2.2 FEUR FER T SO0
BEAB SR T (AR, # TR T — S IAET B AR E A % R E SR -

R SR FEAEATE T T RE S E AN, (SR IIREICE A VA ~ AR - ETHELZRIIIRE, BIandRE ~ &3 ~ 28 ~ TTL ~ KAL55 ~ fFhfid
MEAUDFEX LR R, ENREEIRES, SFERRNZES -

PSS e R A R, TR R e R ~ RILRREIRG e 2 — o BEUREE R T TAENRRERE EMIFHT1%E, ERElmEat
R BARAF R  AAN, I RV SN AT R P BRI R AN © Bl 1t ] LU iX 28 si A s g i o

B 2R T LT3 T A0 B a AU B - RNTELFRTa Ssih, S 2 1810 & P SRR o BIEUR SR g A M EE X R, H AR
B R SEEM ZIUHSR, T TC R R A A ZUAORE R0 R AR 2 BUSCIRTE G o R R4S E B 8 LR B S e B LS T U2 45
2.2.1 =R AN TR
DB-Engines 471t
R S (R 3R 22 HE 4 25 DB-Engines.com 94511, EISdRAET2013F LK, —H 2 “Wutmth skdr R m" -

PRI — AR PR B R B EER AR T LRSS, X RO ET Google H IR T EASRAE T FIL ~ EEITHARIZFIFEAE M
i ERPERIBORIER ~ SRS ERIER AR (LS o MBSO T 37 URER = i, FF o 12025 - 53X 120 KA1, B X R B 5
T ELAETRIZES] -

Complete trend, starting with January 2013

1200

1000

— Graph DBMS

— Time Series DBMS

— Document stores

— Key-value stores

— Search engines

— Wide column stores
RDF stores

- Native XML DBMS

— Multivalue DBMS

-~ Object oriented DBMS

— Spatial DBMS

— Relational DBMS

800

hanges

600

Popularity C

400

200

2013 2014 2015 2016 2017 2018 2019 2020 2021

Gartner F7ii

1t RIAE E Gartner /2201 34E 2 A%, wbE AR ZEE N EEM B LB RES DRSS - ZEA0 %, Big DatalF JARIE K, $ER
SR T RIT ATFAHRAL ©
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Figure 1. Hype Cycle for Business Intelligence and Analytics, 2013

expectations

Complex-Event Processing

Intelligent Business Operations
Information Semantic Services
Information Ca'pabaities Framework
Search-Based Data Discovery Tools

Q In-Memory Database Management Systems
Q Model Managers

Q Business Analytics SaaS/PaaS

Collaborative Decision Making

Interactive Visualization

Real-Time Decisioning Platform
Operational Intelligence Platforms In-Memory Analytics
Text Analytics
As of July 2013
Peak of
Innovation Trough of Plateau of
Trigger Exm?:i%n & Disillusionment Siope of Enlightenment Productivity
time =
Plateau will be reached in: ahaciels

Olessthan2years O2to5years @ 5to10years A morethan 10 years @ before plateau

Bi = business intelligence; DEMS = database managament systom; Saas - software as a service; PaaS = platform as a sarvice

BEIRIT, EIERE R SR B R K 2" 20214+ KBRS 5 Hra .
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Gartner Top 10 Data and
Analytics Trends, 2021

Accelerating Operationalizing Distributed
Change Business Value Everything
Smarter, XOps Graph Relates
Responsible, Everything

Scalable Al

Composable Engineering The Rise of

Data and Decision the Augmented

Analytics Intelligence Consumer

Data Fabric Is D&A as a D&A at

the Foundation Core Business the Edge
Function

From Big to

Small and

Wide Data

gartner.com/SmarterWithGartner

Source: Gartner Ga rtner
© 2021 Gartner, Inc. All rights reserved. CTMKT_1164473 ®

@R\ EEARFE -4 KB (Graph Relates Everything)

R B i 2 BARBER A TR OZSR, BEBLE AN I RRAR BT R ~ s~ S0 > SRR Z RISRR o BRI T S & SR EOR o
B1E T 2 T AR DO B 22 D S 2 IR AR AN RS BOVE RS A BRI B R B AR L 55 1A

GartnerTill, #12025% FIHEARTERURA T RIH i 5 L N202 1 1910% L T-5180% o FH AR (LI H A Al HLI A PR RSR o
WLGERE], Gartner RIFIMNIELEAFHIMI A T DB-Engines BIZHEEIE « BORRIIESIF AR SERENERT, 0H &8 — B 2 RN, Rad

AN—BeEEH, ZJE R THRBORE ML R B — R R ], B —BrFaE o DU EIRBER AR A R -
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XTI TR

#E verifiedmarketresearc?, fnfresearch®, marketsandmarkets®, LU} gartner” S8 FEg05it A, EEIRETY (BIFEERS) M
E2019FE RARSILET, HIERKOERIF25%EHHIELE AHK(CAGR)E 30-40 23E7T, XA KT &SR ETY 5-10% TS5 -

MARKET RESEARCH

@ VERIFIED

Global Graph Database
Market, 2019-2026

$4.13

Billion by 2026

% Million in 2018

2026 (P)

2019(B

222 S5
(1) EEURERSTE Neodj

BAREE 1970 1Y, AMTEEHRI T X0 E” MBI SR MIEA (F14 CODASYLAMMRIEES G/G+ EH° « (HEEREW L E%
REEZAMEERATER, NMENEELX D TR EERSGEITE Neodj, BEEWRE)BILEMELUREXH A EEAEDRZ Neodj 54 1L
H e

QJ\*‘ﬁ?E-T—NeoﬁﬂlE@JiﬁE’ﬂ E & i1E E Cypher i BN A L 2R H ISO WG3 1) L{Ei£3C"An overview of the recent history of
Graph Query Languages"'® 1% 7K 135 AR5 5 70 4 433 JE A TN VAt 30357

%ﬁgﬁi’ﬂ%%(Graph Query Language, GQL) FlEPRIRAERHIE

BRI R RERR B S (L EWIEF SQL < BT ASQL, AMLUE A REF T A REdRE © £ SQL B ZARAAMIMEL 2 8T, KRR
BRPER T AR R R A R —— & R R A SE R RFEROEADI7 X, B 8 S R0 2B ~ Bdla e d il TR A A5 ~ $dfs
ERALEIERAR, AR ST M NER . FEARE b2 IR R o 211989FSQL-8ITREWHIT /5, Bk ATEIRER T
BRI SEISQL-89 | o SXARRBEAR T Lt Fb A B2 5] HH 2% o

RO, EREIREGE, EES (GQLYAE T RUTSQLIIEM, 22— 5 EEdREE ML X o [HARTSQL-8%XF EFRmE, GQLIEE
BEMEPRbRE - BRA P EREEE S

Neo4jfJCypher (FH)548——ISOEFEH| &+ ) GQL-standard ®%)MlApache TinkerPop#JGremlin ° i £ & Wb h I RIE S
(Declarative query language)——tEIH 7 R TREEF RGBT 47, MAEELM”; FEBEHEN T2 XEE (mperative query
language), A& EUHITEE RGAIRLE ©

GQLE bR EAE R ET R -
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EARTR L
* 2000 %, Neodj AIIEN EFHEIREERMNL (network) A% -
* 2001 %, Neo4j JF & T LA LE S -
*+ 2007 %, Neo4j FFaLL—AFIRI RGE1E -
* 2009 £, Neo4j HIFAfEY XPath {ENEEWIES, Gremlin' St 2ET X MEME o
+ 2010 4£, Neo4j ()i T Marko Rodriguez X fRKiEEK (Property Graph) Jifiifi Neo4j #1 Tinkerpop / Gremlin FIAUIE A o
¢ 2011 4, E—AIFEITHIA Neodj 1.4; 347 7 Cypherflys— A o
¢ 2012 4, Neo4j 1.8 Jy Cypher ¥in5 AEIAE) - Neodj 2.0 81 T % FE35], Cypher Bih—FEHRAES -
« 2015 4, Neo4j ¥ Cypher /iy openCypher °
* 2017 %, ISO WG3 TAEAFETHEIR EHEE &R 5] A SQL °
+ 2018 %£ 12 A, A Neodj 3.5 JFHAEB L9 K ©
« 2019 4, 1SO 7T AT H (ISO/IEC JTC 1 N 14279FIISO/IEC JTC 1/SC 32 N 3228) , [E#h3% T EAGR 5 = Ehrbi b i & TAE -
+ 2021 %, Neo4j 5tAt F # 3.25 {[ZETAIRE, 2B MURE (RIEXAL) Jis bRk —REE -

NEO4J [ 57 5

Neo4j FlJE M EIXFEEREE, RFAWET 2000 F - Neodj FIBIIA AN HMETF 4 — MERETEAL, FrEHAEERER schema 2H SR L&
KB o R T SHFXFPRTENE, Neodj BIELE QM6 A Peter Neubauer, %#| Informix Cocoon WE%, %R AR d B — il A B
FRAMALE o EIREEE T 2708 i K R — BT T AT 1588 T i R0 © Neodj RUBRA €146 A Emil Eifrém FXEE22E(THE T —ARINHHE, ¥ Peter
RAAREY RACH — P EMSAIEAL: T AUEE RAERE, key-value {EAT AMEARREN o XEEATFL T —1 Java APL RAX AR A
B, FERAMEREZ ESSIT — 1 HRE

RIRIXFH A LRI T A7), (R —EARE - FTLl Neodj Bk& 0146 A Johan Svensson £ T AKET), i L A S 17—
JRAEREIRE ARG - X MHUN T Neodj » FERAIHIJLE, Neodj 1EJy— 1 NE MRS » £ 2007 %, Neodj HAIRF IS L T — R AL
BRI A ] o

£ Neodj BJE—MATFLATHF (Neodj 1.4, 2011 ) , BuRBH M sifA RBMAAMEL, T RAAHE key-value HEHIENE - Neodj /Y

FHAMAYE B EARIRS], NARF REEMRT ST G B S AL (search structure) o XN FRARFIERSRE, Neodj 2.0
(2013.12) BIAT —MHilS——m LHin% (label) o EF857%, Neodj AJ LLy—E7E AT S @R &S] -

AN SRR EE S RARE RS S TS AR SE L MRE", D XS T Neodj BRI RIEIRALE X - HE R
BINES|ThEE, ik Cypher fih 75 Neodj ZHMFE T o RAXEEN ARRTFH A E RFTERFETEHRAS, AR LBIREINIANFFL£E B
CHEREIRLER (search structure) ©

GREMLIN (/)03

GremlinZ#:FApache TinkerPopH AZHIEIES, HAMEELF—ERM0EE GIE) A - &% Neodj HIEIR 7 /Ei#d Java API - N HEF
A LUK AR5 (RN (library) A ZIR A REF , SAEHA AP REIRAE -

PEX BN A, NoSQL X MIE&HAih 1B - NoSQL BUAEURZET % —MH REST #1 HTTP R L& - Neodj (U7 HI 5 T Tobias
Lindaaker - Ivarsson ~ Peter Neubauer - Marko Rodriguezffl XPath {ENE %, Groovy FEMtIEEAGEN, oS FITHE (% E R 52EAT)
B8) o XAEhRE Gremlin HAIAIEA o 2009 4 11 A& T8 — A

Ja3#, Marko &P AWM ARP#EITEE (XPath fl Groovy) GMRZ MM, ¥ Gremlin BhHET Groovy BJ—FMAUERFEE S (DSL) -
CYPHER [18/3#

Gremlin fl Neo4j 1Y Java API —#, S A TRAMAEREIEER—Fd# (Procedural) o BAFEMATTEERFIAEN, WAFET R
ARV AEURZE o Gremlin X P REAAURRME, FFEMA A ARENAR AR INEEINE R, RN TR AT A NG RGNIHE fE o 5k
W, fEit£304 0, FEHHES SQL BUE THKIATS: SQL AT LUK “ SR BRI A B 7 =0 A0 5 | B AN R BCEE " M40 7F . Tl Neodj O LF2)T
17 BT & —Fh s B B &G

2010 4, Andrés Taylor {E8 TREIMIA Neodj % SQL BA&, fEsh T —TWERFLXEZIRIES, MHiXMHEST 2011 & Neodj 1.4 £
i, XFETE S RS K ZEE EIRE F e il——Cypher

Cypher HJIETEEGM, 2 "ASCITZAR(ASCII art)" RdEE  XF O URGIRIET Neodj TARIHFHAPAAEYR GRS i fn ik P 2 o AT LL
E THERBT
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The Origin of Cypher
modoled as

QULQ V‘)/

The Origin of Cypher

(query) -- [MODELED_AS]--->(drawing)
A
I
I I
[IMPLEMENTS] [TRANSLATED_IO]
I I
| v
(code)<-[IN_COMMENT OF]-(ascii art)

MATCH (query)-[:MODELED AS]->(drawing),
(code) - [ : IMPLEMENTS] -> (query) ,
(drawing) - [ : TRANSLATED_ TO]->(ascii_art)
(ascii_art)-[:IN_COMMENT_ OF]->(code)

WHERE query.id = {query_ id}

RETURN code.source

ASCII art &5, w2 a0 F T $TEISCASE Rt S A1 © Cypher SUAM () #RA, -[1-> FRi o (query)-[modeled as]->(drawing) RN i
query , &5 drawing , i modeled as , IXFE— 5 iE AV K R (H AT LAFR A EIER) o

Cypher 55— MARSKIL T X EIEEEER, (ER 2 P Ui B IRy fT i &) « A MGXEET mof i, A w DR B A B -
{E/RTERIRA, 2012 4 10 A& AR Neodj 1.8 71, Cypher ¥l T2 EIHIEES)  (EEIRDEFZARHINIBLE T ST -

2013 % 12 4, Neo4j 2.0 5IAT label f##li, label AT ER&NERT] < Xk, ERMSIEHMA LAARS], FkFBprmiRIf s, mAHE
M IEETHARE AT ©
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Bi#&E Neodj HI¥% J., Cypher & ZIJT &R, EETHUMBE ZIHEMH - 252 RZREEIRIES °

2015 F 9 A, Neodj Z#AL T openCypher Implementors Group (oCIG) , ¥ Cypher Jjily openCypher, 3Eid AR RATRELA
HeFEE S B S RELL o

5k

Cypher B4 T —RISWEEAES, G

2015 4,
2016 4,
2018 4,

2019 4,
i

2019 4,

Oracle &7 5| %PGX#HRIEEFPGQL °
Linked Data Benchmarking Council, LDBC &—/M7ka014% I EE fe S F AR - LDBC %4 G-CORE

T Redis fYEE(library) RedisGraph %/l Cypher {EhHEES

ErbRb 1SO BEhFAE, % T openCypher, PGQL, GSQL?, and G-CORE &AL F A, FE8hEE S EFRbRER HlE T

NebulaGraphll openCypher bl EY EHEES NebulaGraph Query Language, nGQL °

Graphlog

HPQL

THQL GXPath

GRE HNQL

Hyperlog HQL SPARQL SPARQL 1.1 GCORE

(D)) () (@)
1987 1989 1995 1999 2009 2013 2015 2016 2017 2019 2023(E)
1990 1992 1994 2002 2006 2008 2012
A EEE

K 2005-2010 5, BiE Google mITH" =B LE WK, KMo A= FFisEoiinsT, HHphass U U2 1ER Hadoop
Cassandra % ° iX B AHE L J7 H M0 :

1. TEGR BT R BRI T BILBIM Neodj) sl NENLIXFITR, SAXAGIBARMBEARSEMHE; WERE, HAXREERRA
BRI R AT B AL, st FED A RS — 1, AR EAENRER T2 50E;

2. FESNRMEEE LA (BFEAHIFLE - BORRAE - FREHSE) UEMMERATE AT RS SHHWEAR . HRIRALK -

PR UL, Neodj tifit TP laRET), EHRFMLAE L LR (345 ~ 2R H) SRS ERARAIARRE:

* Neodj 3.X ZREBEIRLIFERAE AT o« BREMIRHLYLZ [Fl(Master-slave/slave) e &2 HIAE T A, (HEURA )0 HAFFEF

e
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Neodj Causal Cluster

Transaction
Replication

Cluster architecture

2.2.2 s 5%

* Neodj 4.X RUFAERANE L& —HI%0R (FE) | RISENAREE BT —E 5 PR (R h%A Fabric)'®, #9554 5& M8
b o XPMEGET N AR AR A KRS S LAE « G, St T ienm 7R RZB RIS b, AR N AL KR AR 0 45 R AR

TERE LR

Person shard (x 1)

IS_LOCATED_IN

:HAS_TYPE
Tag =P :TagClass

:IS_SUBCLASS_OF

Forum shards (x N - 1)

:IS_PART_OF

iIS_SUBCLASS_OF

:IS_LOCATED_IN

HABE R A2

USE graphA # S1.1 M Shard A 3%
MATCH (movie:Movie)
Return movie.title AS title
UNION ~ # S2. 7EUIBARSSER Join 45R
USE graphB # S1.2 M Shard B 3
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MATCH  (move:Movie)
RETURN movie.title AS title

Neodj DBMS

Fabric
[Virtual)
Database

A o

User

(((

HoR () EEGREE: TITAN FIH)54%% JANUSGRAPH

2011 %, Aurelius A8 M, BHhFHE— TR A EEGRE Titan' 2] 2015 4 Titan #%—NERRLA, Titan G LT £
ERA A RAFHZEM (Fla Cassandra, HBase, Elasticsearch, BerkeleyDB), JaLIZ i Hadoop 4 A% £ HA], §iiLl Gremlin 4%
—MERET o N TRFAMH - FLRMERX S S5ERGE « RIEE, 7T 7 EF57E HBase 8% Cassarndar b (X282 4 £ 22 /& AR Ak
AW %), Gremlin 5 B HUTK(EAEN IRESE & o BA 7 RIEL A (2011-2015) (KB T ANEEHITES )

TEERT 20124 - 2015 4, Titan #l Neo4j 7£ GitHub.com L star fJH#KIEMH

3000
Reset zoom
2500 o thinkaurelius/titan: 2 473 #’
2000
©® neo4j/neo4j: 1 877 F.
»
=
2 1500
I
2
1000

500

0
May '12 Sep "12 Jan"13 May '13 Sep '13 Jan 14 May '14 Sep '14 Jan'l5 May '15

-0- neo4j/neo4j - thinkaurelius/titan

2015  Aurelius(Titan) # DataStax U, X2 /5 Titan 3 EE2 R — " HRATE L& (DataStax Enterprise Graph) °

7€ Aurelius(Titan) #UOE 5, T FHIRS A0 EEGR E— B LERZUNTE R, 104N F ARG A S o REDERt, £
PR T BE R R, YRR 4= » Linux &4 LUK —SH R E L (Expero, Google, GRAKN.AI, Hortonworks, IBM and
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Amazon) 7£20174, E#|3E5 ¥ (fork) TJEARITitanIi H, FEEEHH— 1 FHH JanusGraph'® o« 2GR LEMHK TIE, @FETFL ~ Wik - &
A #Z H %3] T HH JanusGraph °

TEERTHATIE2012-2021 4 H H AR (pull request) A2 {LIBIL, AT LIMEZEE] LA

1. B Aurelius(Titan) 2015 SE#ASE, HIJRUBTE —ERTEERE(CEM), (E3E DL EH% « X FR T XD E -

2. F5H JanusGraph HiH 7 2017 & 1 ARshE, HEXRHEIESREA, MHEE - FREHE®E T Titan 1% 5 £R119 pull request & - M5t
[FEF, Titan JFEI0H BLILER o

$1 Pull Requests thinkaurefus/ttan () JanusGraph/janusgraph (v
‘; think:
Total pull requests \vg. pull requests/day Max. pull requests/da
{1266 0.07 8
a equests Avg. pull requests/da Max. pull requests/da
111,225 076 11

1500

)
g
a
s

JanusGraph/janusgraph: 59

0
Jul'12 Jan"13 Jul3 Jan"14 Jul'14 Jan"15 Jul"1s Jan'16 Jul'16 17 Jan"18 Jul"18 Jan'19 Jul'19 Jan 20 Jul"20 Jan'21

lius /titan JanusGraph

Jul'12 Jan"13 Jul"3 Jan'14 Jul'14 Jan"15 Jul"1s Jan"16 Jul'16 Jan"17 iz Jan"18 Jul1g Jan"19 Jul'19 Jan 20 Jul 20 Jan 21

[E] {14147 i ORIENTDB, TIGERGRAPH, ARANGODB, 71 DGRAPH

WEHZH EINAEADTY, BT HLinuxEE 281 JanusGraph, 88—l AR LTI Lo AU EEEE, & 75 % SRR A
R BAE I RAIRE o RSO ——aA, RS EE X -

IGE 01| 37 B[] O F= i THIEPL by it HHIES
OrientDB LTD 2011 OrientDB TR HY + KV + A OrientDB SQL
(2017 & ¥ (ETSQLY ER
SAP W) Elfe )
GraphSQL (J5 2012 TigerGraph [ERIA%N El(53#7) GraphSQL (%
g4 SQLAH)
TigerGraph)
ArangoDB 2014 ArangoDB Apache Y + KV + AQL (RN #1E
GmbH License 2.0 K, KV FE)
DGraph Labs 2016 DGraph Apache Public J& RDF, JFEH GraphQL+-

License 2.0 + GraphQL

Dgraph

Community

License
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fESEKBE ~ LIBMT BIHH NS
BRTRETEM W moh, FYE MG X0 -

Microsoft Azure Cosmos DB B —AMEMIZ FI L EEUEE AR, WLURHSQL ~ 30K ~ A ~ key-valueZ £FH8E/); Amazon AWS
Neptune!” E—Fl AWS & ELEEHEE 7R, 7TLRELEEEF RDF MFEUE#A ., Oracle graph'® 2% ZMHUEREE L Oracle 75 E#
AR5 BRI [ (7 i

Syt 4R #NEBULAGRAPH

TEF—5, FATFERNTBH — R E R ENebulaGraph -

- https://db-engines.com/en/ranking categories €

. https://www.yellowfinbi.com/blog/2014/06/yfcommunitynews-big-data-analytics-the-need-for-pragmatism-tangible-benefits-and-real-world-
case-165305 ¢«

- https://www.gartner.com/smarterwithgartner/gartner-top-10-data-and-analytics-trends-for-2021/ €

4. https://www.verifiedmarketresearch.com/product/graph-database-market/ ¢
5. https://www.globenewswire.com/news-release/2021/01/28/2165742/0/en/Global-Graph-Database-Market-Size-Share-to-Exceed-

© 00 N O

11.
12.

13

14.
15.
16.
17.
18.

USD-4-500-Million-By-2026-Facts-Factors.html €
- https://www.marketsandmarkets.com/Market-Reports/graph-database-market-126230231.html ¢
- https://www.gartner.com/en/newsroom/press-releases/2019-07-01-gartner-says-the-future-of-the-database-market-is-the €

- https://www.amazon.com/Designing-Data-Intensive-Applications-Reliable-Maintainable/dp/1449373321 ¢«

. L. F. Cruz, A. O. Mendelzon, and P. T. Wood. A Graphical Query Language Supporting Recursion. In Proceedings of the Association for
Computing Machinery Special Interest Group on Management of Data, pages 323-330. ACM Press, May 1987. ¢« ¢

- "An overview of the recent history of Graph Query Languages". Authors: Tobias Lindaaker, U.S. National Expert.Date: 2018-05-14 ¢
Gremlin/&%TApache TinkerPop/f & () [&1E 5 (https://tinkerpop.apache.org/) ° €

https://docs.tigergraph.com/dev/gsqgl-ref <

- https://neo4j.com/fosdem20/ ¢

https://github.com/thinkaurelius/titan €<

https://github.com/JanusGraph/janusgraph €

https://azure.microsoft.com/en-us/free/cosmos-db/ €

https://aws.amazon.com/cn/neptune/ €

https://www.oracle.com/database/graph/ €

FJE T January 31, 2024
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2.3 HEEAR

2.3 FREAR

AT BT A 2 BRI R R I, KR A E SR

2.3.1 BURE A
KRR

RABBURE, BHERM T RABERASEIRIEIRE - RARR ) “HERBEA, — DR AR R B 4R N H 2 [ RYBE R BT R — P
TRHL - YE R AREIEE, REEAFH2HE MySQL - MySQL & H B TIEIREE ARG L —, ST AR WS M L ERES

(SQL) FATEUEAEBRIE, JFLLFE ~ 17 ~ FIRTEUEREGE « IR EEEIRRTTIEIR R -#18 (Edgar Frank Codd) T 1970 FRHMIRAR
TURRREAL o

FERABBIREF, W LUNRHE R BRI A ER QR — 3K o Blan, BROEADRIFEIIE IR, BRAEARIFEERIVE B - SQL £+
EATEEH LA E — T8 (primary key) ° EHEZRIZATHEIRRME—SRRR - —B, ERAIEHNTE ID ACRMEITEE R o R AT E AR
DR —E AT ENUT LR A R RIRSS, IR R NSRS T & -

WERIRAIE Excel ~ WPS BUHARMAIRL A, IREL S RME T B R R EUR RS AT TAER - EIRREFS, SRGTEN REOF] AT o fRnr LGS
F—GIBERH TR EE AR G B E, X S5ERAREYEE MySQL FR-FEEMIRIERL, - T Excel FAIEIREIIANIAN Y T7£ % A AR
2 MySQL #H{#FSR & B CASE EANEIEHITEN « —1 Excel UFF LI £ikE, —ikERMA T MySQL BY—3K% - —1 Excel X{f
AP T —4 MySQL #ffFE

F AT TR AR

SEEIREARE, *RABEIEE (5 SQL BAEEERE) hrilt 2 E N RAIFETER I 1HAFT TR o L0 %, BkA (player) FIBREA
(team) , AJFHEAIEE player team 1ERiNFE o NFIEH HAARAE join WAL o Fla1, BLALRINFE player team i HBR 5 FEFIBEREASE join T
W o

team
id
—’Iname
player
id
name
age
serve
player_id
team_id follow
start_year player_id1
end_year player_id2
id  (FK) degree
id__(FK) d__ "

XA AR T AR DR ST R AR, (B2 R AREIREFRIRARLE, MREBHIT - S5 L, RAMBIREEEN FORARN” -
Bk, SR ABER—PERARIAN, (R B0 R R ET A EUR AT join BME, REEIERIRARE ZRATAEEE, SRR HEIAE —EM
T, SRR R ATEIR TR E RS « ARFERELZIAFRIFE, WAL join B (join bombs) FIRGIELCETTIEMN T

AR TUHR IR

OGRS, RRBEUREA R FOEE IBM () TREFREN-BE (Edgar Frank Codd) F 1970 F42 1A - BUES T JUREIRZEEE RS 7 ®ATE
3, W T RABEIRER AR T o R AMBIREA MK T RIREE RS R (WIRER e RN ER) | TR E 2T RRE o M TR
(tuple calculus) AJECITIFEIRIE TIX SEEURBEEEW SE S STEGRE PR E ARG RIAESS « ME—AESRE, RARTIEIRHIE 2 &SR EiniE
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H . DURIERER AR B R o XUV EARFE AL ENIET (SQL) Rt T RECKE - IBM [ R REUE R AMEBIRERI R HEHE 2
— o SR, HAT IBM 51 T4 B4R AR QA& MBI IT A SR E I/ NVARITET ) LT IBM © AR R 5 R h 3 124 0H) Oracle ©

BT R R AR 7 MR — N EUARAT S AIANL R 22 4500 P (L 7 0 e L P i A B v R TR, RV M TR 7 S SE PR R A2 S R A
B o N T B IEIX R B A R BSOR A EIR G A, RUERHE T A RME 12 88 (Codd's 12 rules) ° T X RBEURE RFE L TS ERHE
12 ek -

NoSQL %

P R 2 AT AT AR R R BB R S O — 8 T R - BIETTIH LI G RZ IR R RABEIR R &, X4 qhEln] LA NoSQL - NoSQL
—iAERE T B 90 EACRERH, ATLUERE N IE SQL” SR SQL”, EARRREIREIES AW o A E T, XH NoSQL " LU#R A “Ik
FRABARE" - RRETRABEIEE, NoSQL R FRHAEIRTENE ~ MBERIHHAEE TR REEN - NoSQL FUEZE Al LL5 Al .

o H{ETE (key-value stores)

* FIZ 7% (column-family stores)

o W{f7#% (document stores)

» E#UEZE (graph databases)

TN B B T R HAE E
A

BETGE, R, PR AR EX P ERIRAEIRE o AETRABBIRE, BEFEECERMIIN - R —EEML, BERIREEATHE
—IRERES] (B BRK o AREEEEIRET, R (HREFAE) MREid ARy, 8% SR 7 FRSIL - X SR
SQL HuRZEEE A f5%, THNTHLE web MG, XHEhE T o

BEEEN T IT ROORUMEEAE THE ~ SE% o ZHEAFIN, XPEGE 7 SO0 SR RBAEERTRE A o AR R E A EGE Mo Siminig, (X
TEE T BRI PR o (B2 DBA HATERME T E WS EF A, BEREBEESERIET T o ¥ WNBREFEEIEEE: Redis -
Voldemort ~ Oracle BDB -

7lEawed

NoSQL ¥l ERIFI RAFiES NoSQL S ERIBEFE AR LML 24, FIWTIREM IR E R EIEITEEIIRR o KL T 7R
T, FlREB NIRRT, BSI EE ~ (B DU TR R R R RO R R ARG o IXAE AR Y R BIE Y, ROV FERR P R, Al DA
RS I E R AR o fR T2 Ur bl RAFRYY R, RIMGE A TR RRIER SR © W WP fFiE%dRE A . HBase ~ Cassandra » HadoopDB

& o
5
SCRATF

HERIORUE, NoSQL #ff AU Sebn bt THEERERE, FUORIS X DhEE M T 158 - SR AL ERTERAEE, (ER U TR E =451
PERYSCRS, AU — DTSR NME - BEbEd, MTEESMEAEM, SRR ITE MM ER, I EESIRRREMA S - Hit, 3
FRERE RIS S0 ~ R IFE TR o] SCRA A B8 R AR S 45 (LB -

WEAR B, AER— R RIE B EIT, SRR ) SOR AT LU AR TR SR R SOR, 348 XML ~ JOSN ~ YAML %, SXHuR TR0 LN
H%TT o Heil, JSON b —hi ILAikEs « IR JSON RS AUR MR LR, (H2 JSON ZLEE 18 5im 1 5 vm S A -h 8 el LUEF © % I
RIS E#8dEZEH: MongoDB ~ CouchDB - Terrastore % -

ik

HJF—2 NoSQL %l & EEURE - A EH 511 NebulaGraphth & —F EEUEZE - BAFN NoSQL BEdEE, HEEEdEES Ll
NoSQL #uEa AN FAvZER: « BERELA ~ 1 - BUIEREE@EDE - RUAETREE S, SHFERNEIREE, THATHEEERIXAE
o FATRTERE F R EST PR R BIRE - AN TEAE S, R R EALEREUREE P NoSQL RAWEHREB I LI T « % W EEdRZES:
NebulaGraph ~ Neo4j ~ OrientDB % -

2.3.2 KHE AR H

SBE 3K 2020 EHEEA 2R
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INFRASTRUCTURE
GRAPH DATABASES
GRAPH DBMS MULTI-MODEL woF
.. ANZOSGRAPH' | | Agers @ ArangDB| | S Mlesrogueh  ARC2
S2eCarey || parasTARt ) F S

PP (OO C R VRPN i Apache Rya LJW
5% Microsoft 38 o & S
s P e b
¢ e
Gstore System
Halyard pariament™
S Drdii &
jsand it D

VelocityDB »»

m— HugeGraph
oA

~Orientor ([+]) s

(@ otesn LomonGraph

v G®

‘Sparksee steffi &

% TioeGoon

‘GRAPH PROCESSING ENGINES

5 @ coner @, Galoks

GraphChi

(@ OPENLINK

Weaviate

Spor GraphX
_snA

PLATFORM
s PARS

aW% A\ Azure

TROVA

'.o NEO4]  angrapherid
Q) oo \  &Graph Story structr
[Buenoxw

@) Tigarcaph

INTEGRATION

Gemes o Tamr

Rsieanses THALES

2020 v2

FIEAE KBRS ERZ, 7 LLRED
o ZEABE: SRR
o B BRI ~ FAE
* AT H: BiEEENES

o T RBEEASIWE -

EiEE

GRAPH TECHNOLOGY LANDSCAPE 2020

APPLICATIONS
VISUAL ANALYTICS

VORTEX ¥ lumify A, (B

.ESR%QE‘:EE e, e [ oo
.nmcnemm Q patawaik :o”" @ emcien
N [0 Facioen] ﬁ Graph Commons @ GRAPHLYTIC  Graphvis

o T
inetgen@®  To-Tahoe' K @ v Lynks @ Paterva
moussos mmvan GEER 3Moheds paL i s j

[ — e i
Reltio Rhumbl

* Sentinel
| 3o semoss Sentinel

dStack=

e MlegraGraph oo’ “se Cayley {3 ClearGraph
3 GRAKN.AI MAANA
Qemenome a.
poclparty REFINITIV [<

SemSpect G Unigaphio 4,4 TopQuadrant™
@ wordLift g2 cccenca €9 unifi |- timbril

stardog

FRAUD DETECTION

AYASD | PEFIEREN ELLIPTIC engme (IR £ ranoer [ ook
G+ @hoouu KBBS @ 'exishess Mck-activize [
£ Roveln nisKified §5as & simiity © THETARAY £+ VERACITY o Yanolys EXTITRR

CvBERSECURITY

ANOMALI Beagle BB ©ectecticlQ sccenfure € 1o+ Wﬁm

SECT” Sentinel o7 TuREATOUOTIENT A zwmmm

BUSINESS NETWORK MACHNE LEARNING
o n™®  Datameer @ o .

NLP / Text Network Anaiysis

B e G InfraNodus Ovid [EREEERIRY webvowt

Wsynopp textkerne! MM

SOCIAL NETWORK ANALYTICS

KrackPlot §43 weotovmss e i secnvety B UCINET softvare
oenTITY URBAN PLANNER LisToRY WORKFLOW AND META
S Dexaptive Tgtate A Amardsen

PR AL

~ ESEEE) 5 IR AR ~ TS5 SE e
~ S~ PSR ~ ISR
CBERTA -~ TFRHERME -

DEVELOPER TOOLS.
'APPLICATION FRAMEWORK AND LIBRARIES

structr engine Yora

@ C
Grpnive SPFING o
BUSINESS INTELLIGENGE TOOLS

Qlik@ i+

t+obleoy EIRME

DATA MODELLING

draanecer. Arrows (> DATAGALAXY dieree A (Jackolade

‘GRAPH ANALYTICS LIBRARIES AND TOOLKITS
brainnets COMBINATORIAL_BLAS DeepGraphlLibrary Dracula Graph Library

¢ graph-tool Graphinius [CFEEITY GraphJet Graphology

©6s Qm e MV

NetworkX NVIDIA.
% PyTorch 8

GRAPH QUERY UNGUAGES
2 GraphQL SPARQL EEEN e
gmm&n B8 Gsou
VISUALIATION LBRARES AN TOOLKTS
srbor i+ Arrows [ ETSTTIEIRVIR “ o
6. Gransk Z.graphistry «
neovis.js Net{JSON} Networkcube [ .l plotly.js #socan

visNetwork VivaGraph colajs webweb

alcheriny & js 3 dagre Dash Cptoscape

e teKineviz P umkumos

0sgma: SPRINGY.Js

CORSITANY T FROFSSORALSERCES
HE & A ancuon ZH BLAIR & %6&
CALIBRE 6 CREA

rioxtine ive. @ ataChomist DATAS  _ oataract Z

VALUE
(7 siswonLo  Centeasmsenowseoce ', EXPETO Mk maieosts MUULLO
. ? GRAPH iNovex o I & Sium Nercowsur

.nEOAJ
PRODYNAD @ Quantum _ OREDUX 2

NOVENCIAG Umu\ point___ (L OpenCredo pitney bowes {3}

R structr § styletech
At Cvem VinkOS

tataatsi

LT, BAONETEEFIIN L X1, BAIEEFHDRH— ok

o JTAPEM): EWAE FEE AN

 E##FU LA (Pattern matching): #HE—A/FrERITHE,
BAF R LEAFENE, HESE

isomorphism)"——

~ AP, BEEE KO BIIAR -

e o

T 2R RE R R
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INFORMATION RESOURCES

800KS

Knowledge
Graph

CONFERENCES

® GraphConnect

Powered by Neo4j
NODES 2019

——— JQ FOSDEM

day GrapHORUM

&, Connected Data London

Credits:  GraphCoding gGraphAware

ANRREAEH EHL T T F R MBS (subgraph
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Graph

H

An isomorphism
between G and H

o ANATE GEsEME) (AR S WA AT IAYE (I RE R SR B AR R o 2 A — 28,

FYNBER B T —RERIE, X 2 R R RN RS

o SPAT Y AR
R (NMEPOME) e

%11 2 (Graph Database) 5 K403 (Graph processing) &4t

—MNERGGEE S0 REIE MO EROKES, WEERIR () B B (G3), &
B, E#UREE RS (Graph OLTP), K4 %#4:(Graph OLAP), HTEFIEMNHRS (BI ~ HRKESE) -

Non-Graph
Data Sources

o

fla) =1
)
A9
fa)
A9)
)
)
)

N A o w0 o

X ) GE H A IE N 12 (Regular Path Query)ft 75 2ol ———

S —ECRAR TR CRIME ~ count ~ H&AME ~ AEVHAR) | SCEZEITA WA ZIERIIER ~ 39785 HAT A Z R E

28 2 D EER I TAABEATTAARL, REYBERAT LI ETLER

S

=
Processing

Formalism

%5

Graph
Extraction
Relational
Database
Graph ETL for
Data Graph Data

Graph
D
MSLZ Database
Graph OLTP Operations
SO
>

Machine
Learnina

|
Scientific Augmented Reality,
Computing & Visualization
Graph-Based Engines

Business '
Intelligence I 4

Ps
LL' Processed
Output

Extracted .
érr::ni Graph OLAF] Operations
Grabh
. AIgEorithm —
: i
: ¢ éﬂ Graph Analytics
: iy Engine
' Workflow .
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BIGEPIR ARG RS R RE SRR RS, SRR ER, ERMIEERNFRERIEK ()

o (EZ) BIEGRE B SRR RIS A REE » @ TRERIE « B8R (kM%) REINEITEE, WHEAZHEAGRRET, SoRcsmm (k) —
B REZEB - B MEREE AW R B — /NS, @E A LIE— GRS L BOMERNIEEF AR, EFRIF L RE
HIEJLTELHTT - I8 Neodj & RIEUR USRI — -

o (%) BCEAGERERERME - T B0 BS54, NFE (RR%) 2ERETES - B—MERSWREITAET A, FHE
FEIRSS S 5580, B MERIEERESHEVN () | WRIFLREH N MIEL > Google # Pregel® /24 # RS SALEE IRt
#, B ORIEIS S BSPRLATTR M AA4MIETER, M2 8l Hadoop Map-Reduce 2 H A EAIFHY API fili%

Query (e.g. Cypher/Python) Graph Algorithms libraries
Real-time, local decisioning Global analysis
and pattern matching and iterations

You know what you're looking You're learning the overall structure of a
for and making a decision network, updating data, and predicting

PR 5 T =

KT — DR B EE R, RARMEFRE R RS SR AETR, B E R OUEI RS S R © T BEd i iR S Sroae ), HARiigiE
WREEA LT o Ak, BEEEGREMNE, GBI T RAIRRE, Ll T TE LA R ARSSAR A R

SRR, FA—MEFEERATTR, BRGSO, RSN P EEARRS &L ORETIIRER) | DURIEIAT S AIMERE - X
T—% NoSQL BALE, it key-value Bi# STRAUMARLRYL, XD A7 20& LEE A B ARY; @H W LURIE key 5 docID, FHi#
MOFREEEIE T (key-value, doc)AERFRIARSS & L

(B EIEF AR 0 B H A A B, SXREVEE EE 2PuE r, S0 08 A EeBgi ] LGB HAEfTT A, MEE R eI E
HRIG R NP R o SICER, T8 EEEREE 2 DRSS ST, AR AR A MR 5 R E 1 0% T R — D A S5 % N BSR4 (A7) D TR A
F T — R EMSER I RS, SR ERERBMSTIR, SEERAN TR -

Shard | Shard 2 Shard 3
[
—_—y
L—
Expensive Traversal Expensive Traversal
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F—mE, BEEEEWENREES A, SR ARAGIEEREZ AT FRT A, RRACBX T R AT UER — B RS W, T B ML

], (EX W BIRE X LRSS A ) R KT 4 o

Power Law Distribution

>

p{k) (number of nodes of size k)

>
k (size of node)
Shard | Shard 2 Shard 3
|1
Expensive Traversal Expensive Traversal

F, & WHIE S R (Sharding) A =0E L3

o MR HZETERID e B R REHE S AR ROZ AN B b, — ki vl DURSE AR A (Bl 58 SR A ) #IMT © 5 —4HA0
FIRMWGBE -0k, H—EMRREKGES — DR » 4%, hTEWE, SRASER UM EIAR - M AERR, W& R HE
PRE RGN, SREAEIRR AN (S A RS &) | R ERER PR AR A RIS R - HITIAERE Neodj 4.x Y Fabric
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— A
-} —r r?
vv N - CORE 2 - - CORE 3 -
Neod DBMS 7 e
) (S N (S N
a CLUSTER A

eer . " CORE 1 ‘-'
— S—

—

[ —

a — CORE 2 CORE 3
Neod) DBMS ~—" ~— (-}
CLUSTER B m
o RS HANEGFE: EEEY DMIMNFRER, HEENE S 9 Eds (GnESe) #1T%F, FHIHGIES %G -

o o (%) BIASEILE (View): J9iffor B B in - sry BIAS S E @y — DA, REEERYBHER A 0@ X e 5 fr R Ss e & iE o
o SEATAIEUREE RO B BIARE SAIDAER Z /Ny i (Partition) |, TUANE— G MRS & — PR (Sharding), R REEERGER Partition
REHEER—MREEHL -

' 1 1

DB Server 1 DB Server 2 DB Server n

O———0

v ' v

DB Server 1 DB Server 2 DB Servern

BTSSR, B a M bt Lis st - @, EamRLem RS2 PETLERE, HEUHT —ERERN B LR & R, s R4
R IZE ARG H 2B A A ROR T P IS AR R R AR R AR -
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—EERR BRIk
FESCHRB AR 3 FIRAANTER R ERIBRR AL T VR AARE, 12 H3 H A+ K EAR B

o TR (B AT AR SRR A : AAE RIS ~ R~ R EORELEDT, R BT A

o WML FERIMGR, KEESR, ZRRTR. A GEH) fRER

o BEF AR APL GHEIE S RIARET) ~ PRESEAN: - 56 AFRAN, TEIRETNE 2B 2 I LA
o A CRALERYS)) B

« SHM (BEMHER)

o PERBTETR S MR

o SR FIM BB (B, AFEREL% -~ L% -~ TR

« EiEYE (ETL)

* Debug it 5t

—SETFRR AL T A
MFREIREEE S R, REW LR E SRR R TR R F AR ES, X &M RKAIRTE
X IR AT E—1 SQLite, #IH T —1 Oracle °

HEIREFAARR, EF B DBCY, GIEdRE LT AR AR, A S LA TR R ] DU R AR -

Rhre

NS AL, AT DR AR VR A R R B

* JGraphT?: — MR Java Fit/% (library), HSHITHEY £ R0 REHIE ©

* JUNG'%ZBSD¥ 7l T HJavadn 5 KT IR E @ AR MLHELS o WAERENE THFS MR, DUREMEIBREAY SR O R 2 KA 5k -
* igraph'': —{ %8 BIAEIR A Library, %R ~ python ~ C

* NetworkX"?: ikl FME L1758 —%F.  python o

* Cytoscape'®: ThBesR AR I AL AR E i T A o

* Gephi®®: ThBEIRAE AL IVRE ST T.5 -

* arrows.app'®: AEFHERAEE TE, AT A4 Cypher iE4).

— LT EREEF Benchmark

LDBC

FEHIRIEMER RS (LDBC®, Linked Data Benchmark Council) £ fiOracle ~ Intel % &K ¢ E Sk FIEi7 E SR #iNeo4jfiTigerGraph
B AERFIN, 2 ER SRR B E E SRS R LA, TN A SRR o

AW EENRK, (SNB, Social Network Benchmark) &M CEEUEEMEZ A< (LDBC) & [ A REGR N (Benchmark)
—, SHXENEH (Interactive) FEEFE (BI) HAHE - HIEARLT TPC-C, TPC-H FilliffE SQL AAHEZEFAIThEE, w LA B A/
I Z PR EER T M TRE ~ e~ A& -

SNB KB — MEZ BRI ~ ZIEZHBRAR, FET MRS MIENE - NRIEREFFHZEE -
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*

0.* ..
likes {creationDate, deletionDate} > Message isLocatedin—
0. hasCreat creationDate: DateTime [—— hasTag-
Ty astreator 0.+ | deletionDate: DateTime -
Person browserUsed: String
hasMemb. locationIP: String
0..* | creationDate: DateTime | _1.* {craesaziian:Ee 0.* content: Text[0..1] 1
deletionDate: DateTime [€ deletionDatef length: 32-bit Integer replyOf
firstName: String 1.+ A 0.*
. 4 lastName: String 1 0.+ Forum — containerOf —
0..* )} gender: String |€—hasModerator — - - x
birthday: Date creationDate: DateTime " hasTag—
Knows email: Long String[1..*] deletionDate: DateTime 9 language: String[0..1]
tionDate, | SPeaks: String[1..*] - - imageFile: String[0..1]
{;erleeatioc:\r;)aa[ee} browserUsed: String title: Long String
locationlP: String 0.*
hasinterest
0..* 0..* ¥
‘ 0 Static
isLocatedIn
0.* |0.* 0.*
0.* A y A
hasType- Tag Place
0.*
name: Long String name: Long String name: Long String
url: Long String url: Long String url: Long String
isSubclassOf 4
[ |
T 1% 1 1. 1
1>] City l—lsParlOf—>| Country '—lsPartOf—>| Continent |
1 1 lf
Organisation
isLocatedIn name: Long String isLocatedIn
url: Long String
0.* 4 0.*
[ |
studyAt 1 >
classYear: 32-bit Integer 0..* Dniversity I | Company, |
L workAt TO .
workFrom: 32-bit Integer N
HAMHEE@EE M 0.1 GB (scale factor 0.1) £/ 1000 GB (sf1000), thrfDi4: 5% 10 TB, 100 TBEF ARyEdREE; HA ~ AEEWTE -

| Scale Factor || 0.1 |

0.3 1| 3 |

10 30 100 300 | 1000

‘ # of Persons || 1.5K | 3.

5K | 11K | 27K |

73K

| 182K | 499K | 1.25M | 3.6M |

# of nodes 327.6K

908K

32M | 9.3M

30M

88.8M | 282.6M | 817.3M | 2.7B

# of edges 1.5M

4.6M

17.3M | 52.7M

176.

6M | 540.9M 1.8B 53B | 17B
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2.3.3 — stk
BRI & FEORASIEA B AR AR, (BYEAE SRS

Convergence of Capabilities in the Graph DBMS Landscape

Native RDF Native LPG
Metadata Traversal
Data Integration Analytics
Pattern Matching App Dev
Reasoning Visualization
Ontologies Pattern Exploration
Traversal matching
Distributed Parallel
. o .
querying 3§m _ processing
, 30 % Converged :g <
X :_;;Ia EKGP ag
» S T ¢
g.% 2 GAIP o
NoSQL 3 In-memory
integration computation
Multimodel RDF Analytics ML Multimodel LPG

Source: Gartner

737853_C

Gartner

ERBOEBAEINE, ST HIERET) fR 0 EK

R#% Gartner Mlit, ZMRS—ERFERIMERBERY  KERMBELHEE, EEN 10 ERELIEARMESHAET SRS LER o
TSI — R AR HAR M TP T ARAGEIERE T, X B ERAEFHE T = BRI A BT 6 T A A PR S A RE T
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Worldwide Public Cloud Service Revenue Forecast, 2018 - 2022

(Billions of U.S. Dollars) Source: Gartner April 2, 2019

—eo—Cloud Business Process Services (BPaaS) ~e—Cloud Application Infrastructure Services (PaaS) =e= Cloud Application Services (SaaS)
== Cloud Management and Security Services —e—Cloud System Infrastructure Services (laaS)
$160.0
$143.7
$140.0
$120.0
$100.0
@
c
2
g $80.0
£ $80.0 $76.6
@
s
°
(=]

$61.9
$60.0 $53.1 $61.1
$45.8 93 $57.0
400 $49.1
$38.9 $31.8

$30.5 W

$20.0 5190
31576
Sann $16.0 $17.9
$10.5 $12.2 3
2018 2019 2020 2021 2022

WIS, SSD KRN LRI AMBE

TEPFIRE T A IR —— WA IRER R B 50 SEEIEAZ T 00 S48, REMEA RREFHANEE — EIRZINAE TEFROZRN - BdRER AR KL
Bl R+, BRI R ARG AZ S NF + CPU ST, ARSI TIE ~ FIEM RDMA MR HE AR

BT IR A G R H I RAOREYLYI S 5, R E KO IR A R SRR T “KAFF + HDD” M5 ————il i BOT H A E N+ )

—UERERLEH (FIB+BY ~ Hash3®45F) |, ENFEFEIEEILDIA HR, DUCLEBRINEDT, FRRX ERapLs RS HDD S & I Rs -

BEROEN (QREEITER) SUFETMESXEN 10 RBEKES - & SSD M '8, SSD E/EEt HDD RUhF ALk
YLD © SSD FENLTRIAES ~ 1O PSR ~ #HAFIUNEE A5 HDD ST ~ BEYLEER & ~ RbE S MR mE E I 2 AAE « SRR

PRERR T EEH O, X TTER T SEHORfE -
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11

14

18

Logorithmic Plot of Enterprise SSD & HDD Street $/TB

HDD CAGR -13.3% 2013-2020,
$10 Projected 2021-2030 as -5.4% .
°
0.8 o
..
°
0.7 o,
0.54 ¢
$1 0.45_
2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030
iy SSD $/TB $2220 $1293 $840  $538 9493 378 5195 5128 $86 $58 $40 $29 $21 $15 $12 $9 $7 $6
s HDD $/T8 $60 $53 $45 $35 $30  $268 239 S22 s $19 $18 $17 $16 $15 $14 $14 $13 $13
..... Ratio SSD/HDO $/T8 37 25 19 15 16 14 81 58 42 30 22 17 13 10 08 07 0.54 045

efee SSD $/TB @@= HDD $/TB e e e Ratio SSD/HDD $/TB
Source: © Wikibon, 2021. The 2021-2030 Enterprise Street Prices are Projected by Wikibon using Wright's Law

Figure 4 - SSD/HDD Pricing Ratio 2013 - 2030
Source: © Wikibon, 2021.

$10,000 °g 1
°‘. Ratio SSD/HDD CAGR -23.3% 2013-2020,
° Projected 2021-2030 as 21.9%
5.8
o
Flash Shortage 2017-2018 .o 4.2
$1,000 —1 o

=]
3.0
Flash CAGR -33.5% 2013-2020, b.

Projected 2021-2030 as -26.1% 2.2

SSD is Cheaper than HDD in 2026 and Beyond

2.3.3 —LLa%

Logorithmic Plot of SSD/HDD $/TB Ratio

- https://graphaware.com/graphaware/2020/02/17/graph-technology-landscape-2020.html ¢

- https://en.wikipedia.org/wiki/Graph isomorphism ¢

- The Future is Big Graphs! A Community View on Graph Processing Systems. https://arxiv.org/abs/2012.06171 ¢
. G. Malewicz, M. H. Austern, A. J. Bik, J. C. Dehnert, I. Horn, N. Leiser, and G. Czajkowski. Pregel: a system for large-scale graph

processing. In Proceedings of the International Conference on Management of data (SIGMOD), pages 135-146, New York, NY, USA,

2010. ACM ¢

- https://neo4j.com/graphacademy/training-iga-40/02-iga-40-overview-of-graph-algorithms/ €<
- https://livebook.manning.com/book/graph-powered-machine-learning/welcome/v-8/ €

- https://www.arangodb.com/learn/graphs/using-smartgraphs-arangodb/ ¢

- https://arxiv.org/abs/1709.03188 ¢

- https://jgrapht.org/ €

- https://github.com/jrtom/jung €

- https://igraph.org/ €

12.
13.

https://networkx.org/ <
https://cytoscape.org/ €

- https://gephi.org/ <
15.
16.
17.

https://arrows.app/ €<
https://github.com/ldbc/ldbc_snb docs €
https://cloudcomputing-news.net/news/2019/apr/15/public-cloud-soaring-to-331b-by-2022-according-to-gartner/ €

- https://blocksandfiles.com/2021/01/25/wikibon-ssds-vs-hard-drives-wrights-law/ €

- 49/750 -

2023 vesoft Inc.



2.3.3 —ukady

)5 EH: January 31, 2024

- 50/750 - 2023 vesoft Inc.



2.4 f+/4ZNebulaGraph

2.4 14 &NebulaGraph

NebulaGraph&—#FIHEN ~ 52X ~ BT RIEE BEGRE, RS S BT SABUTC&0rEIREsdR s, HF HiRHt=myEia -

\ T ) e aYa N
/&;:5‘-—5: ( \ NebulaGraph AlgOI‘Ith NebulaGraph Connector aph p
NebulaGraph Explorer (| sl 50 || e
Xplorer —_— =
Cloud Service - s Analytics sRaK -OG @@_Mvg =
ae @! .neodj £
CO /A 2SS K DAG Control Flink % kafka 2@ .. g S
N S BT N 27 “ o
a Ve B ¢ a
/a " . Java C++ Python ][ NebulaGraph ; [~
9 _ Studio | HTTP — T Console 2 8
g 2 p m—cllents&APl = _g
2 © =
£ 5 || 5. [—= = |%| &
EE S| 58 b 2
£ 9 X @ 2 Dashboard Meta g Elasticsearch
3
g 8- g g NebulaGraph Storage @ m @)
\_ \. J L J NebulaGraph Core NebulaGraph “——” “~——

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

2.4.1 ft A EEE

NebulaGraph

Enterprise

PR R R 1 TR R A BT I8 0F AN S (5 BB R « & 7T LUK VBRSO A (Vertex) i (Edge) | iEm LUK

(Property) FINEISFID L o

name: Joe
company: Awesome Corps

Read Use

rating: 4.5

env: production

Introduce

Graph
database

Documentation

name: Nebula Graph
website: nebula-graph.io

product: Nebula Graph
topic: What is Nebula Graph
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2.4.2 NebulaGraphf/J{f:#

B s A AR 2 BN R H BORR R A © 57 E LB Sl A NERR, Rk R RAUR XA AR SRR Z A%
B, OHRR AR BAERERI RG], TSR AR R AR B A b S R E E AR, X AR B R 5 ) -

NebulaGraph{EJy— AU IR, 7T LR S5 AR Zodd i J H R AR 1 SRt 230

2.4.2 NebulaGraph {5
FFR

NebulaGraph/Z7t Apache 2.0 ZFFH AR o BOREREZ RN, WESEEF LR - BIERIER ~ LR ~ B LR, #MS53
NebulaGraphfJi% it #IH & #3k, Wisa] NebulaGraph GitHub 0725 HJEWE °

ETEEOREORE A C++ 451 NebulaGraph, FJLMREEZRMHEWR o REEIRA T, NebulaGraphts EIEUR RS SR T =i thae,
HAEHEGE K, NebulaGraphfE#gh#X - #1%1%S I NebulaGraph benchmarking T e

YR

NebulaGraph*#H shared-nothing 285, SCFFFEAME (EEGREIRSS IO T 4875 -

AR

NebulaGraph#Zft Java ~ Python ~ C++ fl Go EiiTHRIEE S ME i, BEZ2E I umINEF LT o 1¥151ES M NebulaGraph clients °

ISEE AT
NebulaGraph =7 #™#&#) £ il #f1 LDAP (Lightweight Directory Access Protocol) AMBINIEARSS, fEsERURBEIR L &M - 1%
H5 WIEFHZAYL o

EBEZRAN

NebulaGraph /il T iR £ rJE4 T A, i1 NebulaGraph Studio ~ NebulaGraph Console ~ NebulaGraph Exchange %, #Z THW|
DAERE S T HME o

b4k, NebulaGraphifB#%%5 Spark ~ Flink ~ HBase %/ /B &8, X FHHHSILBAORL, KO\ T HBNZS ) -

3% openCypher Zif)iFH

NebulaGraphZ &S, M nGQL, f&—FhAEAMER ~ #5732 openCypher HIXUAREIWIES, & THMEMER o #40i5741E2 0 nGQL I8
o

TR ASRRE:, 325

WA EREOTEEE, BN IETEE, NebulaGraph2&— 1M H[E SSD ithyf=d. HILTHET HDD + KAFRI M, FiEam A
REEIFED, BEA S MERE 15 -

R

A FA] Ll fENebulaGraph AF S EUR B, A-REdasndilie iy KA o W LLE dmsghn ~ FETAMMERENE - I ES AR -

fEH ~ £HT] ~ 3R ~ T~ 360 SR EL#TE(E fiNebulaGraph ° #1152 . NebulaGraphH ¥ °
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https://github.com/vesoft-inc/nebula
https://discuss.nebula-graph.com.cn/t/topic/11727
https://github.com/vesoft-inc/nebula-studio
https://github.com/vesoft-inc/nebula-console
https://github.com/vesoft-inc/nebula-exchange
https://blocksandfiles.com/wp-content/uploads/2021/01/Wikibon-SSD-less-than-HDD-in-2026.jpg
https://nebula-graph.com.cn/

2.4.3 @MY

243EAYE
NebulaGraphl A F & HETF RIS E o N A& R B0 6 RBEERERR T, DURB%E 2%, B A NebulaGraph

iedaialll
SR FAN R RENZZEE, A BSNEEERSREIET )y, JF TR DBV WA & RN FERER « XM 8] DUBE B, K5
fEBNebulaGraph, AT AR 53 R i VER A1tk e At 2 2R VS 47 0 o

PR 2<

NebulaGraph#gi K B [Fl# 7 A RSERHE R, HF EASHERERSCE ~ I ~ 7 fRIARSS -

FIR
BIREE 1 LRI A AR R, #Fi#7ENebulaGraphi o A B R1E S AL R ] DUE S & B RS R 50 P B0 U dr it AT RS, SN

KR BRI R P REE R, SRBAIRMLA -
AL

NFRRAEE AR EEE, NebulaGraph ] URIAMEEHZ AFIEUT IC ABRR RN E R, HEBRIF LML T, RERERF A
M TR -

2.4.4 W
FR P AT LGS AR T A 2 AR o

 NebulaGraph/r#3#i#i (01 4+ 39 #)

2.4.5 FRAE

BEFEGRE T 5 B P o

2.4.6 FHRHER:

o BT Mk
o SCRE T
s WEET
s Wiz

* GitHub

B 55T January 31, 2024
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https://www.bilibili.com/video/BV1kf4y1v7LM
https://discuss.nebula-graph.com.cn/t/topic/6420
https://www.vesoft.com/cn/
https://docs.nebula-graph.com.cn/master/
https://nebula-graph.com.cn/posts/
https://discuss.nebula-graph.com.cn/
https://github.com/vesoft-inc

2.5 HiEy

2.5 HEEEA

A3 r i NebulaGraph i Eda R » SR Bl R — AL BRI E A TR0 T AR EL R AR -

2.5.1 HE R
NebulaGraph##E#EEEH 6 FhEEARrEdERE.

« 70 (Space)
P2 6] PR T I S AR A 5 300 ) B« R 2 OO A EL RS, T U R IR PR RRIACE ~ AUR ~ 43 % o

o A (Vertex)

SARREEL AR, RS
o A AMRRRE (viD) FREAY o vID 7R — B = E i HE— o VID &—1 int64, #E fixed string(N) °
e HA[LIA 0 #|£ 1 Tag e

I

2 .mpatibility

NebulaGraph 2.x LI FRA R SR & £/0—1 Tag °

* 1 (Edge)
RS AR, R A Z B RREATH, FAT:
=S

s ARATTAR, REETMA

VUJTZH <2 VID. Edge type. MAHERFME (rank). & vID> A FME—FRIR—40 - %% EID °
o —%iG BHUE—4 Edge type °
e —%ihF HIUE—1 Rank, 2% int64, ZRIAERN O -

£
Rank "TLAA#K 5 Edge type ~ &85 « F SR © %0854 0 5 E O I «

BEEU 2620 B AT EUS 2 5E) Rank (EEHEF L IEfPHE -
NI FFEUN next(), pre(), head(), tail(), max(), min(), lessThan(), moreThan() ZFEN%ThEE, thAREEE T QRS Iy n) k5 hidiE -

* 3% (Tag)
Tag HI—2HZFESETE LA ML -

e 1%A! (Edge type)
Edge type HI—4HFSETIE LB HERIBL -

« B (Property)
BRI EES (Key-value pair) ERXERAEE -
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2.5

2 HrEEEE

the

Tag 7l Edge type FITEA], JEMBLTF 50 AR BRI 2 s 22 AN 0 3 AR 454

252 BrEtER

NebulaGraphf# i1 A [EE LR, 8RR, XERE T, sAL#e g EE -

TENEBRZ B AEIRERERRE], SIEFHMERE S (player ~ team) FIFFIZETAI)DN (serve ~ follow)

el E
Tag player
Tag team
Edge type serve
Edge type follow

BlEA (RdEkm)

name (string)
age (int)

name (string)

start year (int)

end year (int)

degree (int)

L

FIRERA o

FORERBA ©

FORBRA T ©
VAT IREER GLAIBRENIR RALRE, T7 A0 BRI FIBREN o

FORERREITN o

AT R A BRBUARER, TR — PERBIEI B — BRI

fhre

NebulaGraph %G M, HFFFmAD -

;Iimpatibility

¥+ openCypher H#) MERGE 54] ©

HiTNebulaGraph 3.5.0 FUAUEEA S, AVFFIE"SHEAD", FILAEHIN, M2 BT RIE — S B BAYE S A 5 I EDNE - 100 INSERT
VERTEX ~ DELETE VERTEX ~ INSERT EDGE * DELETE EDGE °

5 E#: January 31, 2024
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2.6 HiE

2.6 1%

Ehigs— AR EE SRR, BERE M ERSTRINLFS], XEDERE —RIINA -
BRIZRYRII A =Fh: walk ~ trail ~ path o RTREERHEMUA, ES MAEETR
AL B A AT TR A

0—0—0
N
o—

walk AR A IR BT IRAGIA TR - @I SAA R LLEE -

2.6.1 walk

HERHIE, HT C~D~EMET—M, FIbZEGSTREE, #li0 A->B->C->D->E ~ A->B->C->D->E->C ~ A->B->C->D->E->C->D °©

fbre

60 FEAR AR walk RIYRETE

2.6.2 trail
trai L BRI BRI A FRAVIAFFIRI AR o s RA S LLEE, AT LLEE o e - nr Bk R A2 trail o
BERIE, HTHARTMLESR, FLUZEGSERNEE, RKEEH 5 &HEM: A->B->C->D->E->C °

%te

MATCH ~ FIND PATH Al GET SUBGRAPH & )% FHHYSZ trail KEIEKIZ o

£ trail REF, BF cycle fl circuit FFEFTRAVBEAERE, DUF B AFINHXPIFREIRROBR R R BT /4 -
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https://en.wikipedia.org/wiki/Path_(graph_theory)#Walk,_trail,_path

2.6.3 path

AR VA

* cycle

cycle AEFAR trail REWKRE, WO AANTUEE, BAMALSEE, HFEEAEMAES - HEIRFIES, SKEBEH=FNHR:
A->B->C->A BY, C->D->E->C .

e circuit

circuit WEBPAR trail RERERRE, EHAATLES, BRESMLSEGSN, RAELMAES « FHRFIET, SKEER: A->B-
>C->D->E->C->A °
2.6.3 path
path RERIBEIZ A BRATAF IR o i s A E AT LIE S -
HERPIE, ATHAMLHATLES, FUZHEEERNEE, SKEEE 4 F0HM: A->B->C->D->E o

2.6.4 PHH
PPt T DAL AT T AR 1 R A o

Path (03 %> 09 )

#%J5 ##r: January 31, 2024
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https://www.bilibili.com/video/BV1Uf4y1t72L

2.7 5 VID

2.7 5. VID

E—TESEF, — S EASR ID ME—FriR, Bl VID 8% Vertex ID ©

2.7.1 VID {455
o VID % 28 2 AT LUy RE K 54F B FIXED_STRING(<N>) B INT64 o — >[4 ] BRI A H e —Ff VID 27! -
o VID 7E— B[ i —, HAEH TR RREERE TR (R +ME—AW) o BRRE SR VID 252 IEKA
* . VID BERUT R AH A BATRE, RGN EEMLER ID 8% UUID -

* VID MRS, 28R —1 5 o filin:

o VID M T—MSRARRYE—FRS, Fli— P AR S HIES - Tag M35 TSRARFARRE, Gl mReylm s - NE Tag CHBE LT W
HAAREREN, Gl SRS B HRE -~ BB NS TS ~ FoK - G5B - RsHIE" o

[R5 1EAERE VID H HAHE Tag AIFIS% INSERT F5A] (70 IF NOT EXISTS 240 , BRE AR INSERT S SEE AR -
o [FIRHRIER S AR VID {ESZHANE TAG A Fll TAG B AU £5 INSERT THA], X TAG A FIHRIEASSFENA TAG B ©

« VID J@H &H (LSM-tree J530) RIIFEAFAENFF, FULEIER VID #tEaER o

2.7.2 VID {# Fi &L

* NebulaGraph 1.x R #F VID 2285 INTe4 , M 2.x FFUASZRE INT64 Fll FIXED_STRING(<N>) © FE CREATE SPACE i1t % vid_type A LLFERE VID 2
Al o

o ATLVEA id() BN, fRREETI A% AR VID ¢
o ATLAGEA] Lookup EWE MATCH A, SRiEIT B MR IEHT R VID »
o MhBEE, HEHET VID $hF| S AE A GERR =, FI40 DELETE xxx WHERE id(xxx) == "player100" , B{3 GO FROM "player100" ZiEH] o jlid/E M e &+
VID, M TEBIERITERES 28, 41 LOOKUP | 60 FROM $-.ids iRA], MILLETH £ T —IRINAFEERAUBEILIEE (Lookup ) LAK—IKIFFIML
() -
2.7.3 VID A AUEEYL
VID IRl AR SE 7T 4R B, 76 —S538 F L
o (i) BA AN EEEGE B EREESN VID: BHHFEIKET VID;
o SEITHMW MBI ARAER VID, BB TSRS -
« i@t snowflake FHIEEM VID, BHF KB TEMERT] -
e

o MIERADFRCFATREAK, ELRLECRATREREAIFIL, FERF FIXED_STRING(<N>) HY N R ERHEK, XXRWREAFRELE, ol
TERE o WATAET BASE64, MD5, hash 4afdiI#iEn 5 k4 pL o

 fRH hash J7UAERL int64 VID: £ 10 2 AIEIT, %% hash REIGHERAAE 1/10 » DRYEER SRHERIER TR -

2.7.4 B FMEIR VID 5 HEHERT
VID BISERESEBY A O R 2 EIN RS, B—BE LTS -

VID WAEmA SRR E, H—HRETEBN -

2.7.5 "EIRFLLA A" (start vid) 52/

Y KZHUEDL T, NebulaGraphfJ&i)IEA] (MATCH ~ GO ~ LOOKUP ) AUHIUITITRI, AMZE @ —E 7 AL B ERELR S8 VID (start vid) ©
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2.7.5 "EIMHEIA A" (start vid) 52 R

AL start vid HAEBFITH:

1. fFl40 GO FROM "player100" OVER sE7EIEF]H EFIFEHEH start vid & "player100";

2. {5140 LOOKUP ON player WHERE player.name == "Tony Parker" B{# MATCH (v:player {name:"Tony Parker"}) , ZiEiT/EM: player.name AURFIRENME| start

vid ;

%5 #5#: January 31, 2024
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2.8 JIRg5 4

2.8 AR5 54

2.8.1 NebulaGraphZ&f 5.5
NebulaGraph =#lR&5#95¢: Graph k55 ~ Meta i55#1 Storage k%5, =& —FifEiE 51T 5 EHIZENH -
ARG HEAE T HAT A 36 SO R RERE B AT DAGE AR L RSO — D e 2 MR B NebulaGraph & -

FEER T NebulaGraph#EEERT42 8LA0FL o

|
| |
: ‘ >nGQL \ ‘>Python\ ‘ >Java \ i
|
| |

(o
metadl [

f;é metad2

I

I

I Partition_1 Partition_1 Partition_2 Partition_1
| Leader Follower Follower Follower

I

: Partition_2 Partition_2 Partition_3

| Follower Leader Leader

|

: Partition_3 Partition_3 Partition_5
| Follower Follower Leader

I

I

I

|

I

|

I

I

|

|

Partition_5 Partition_5
Follower Follower

StoragedO Storaged1 Storaged?2 Storaged3
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2.8.1 NebulaGraphZ&#4 . 55

Meta 5%
TENebulaGraphZitgr, Meta fI[R55/EH nebula-metad FHFEFEHEAT, ATEIREH, Fla0 Schema #F ~ SEFFEHA A NUIRE L o

Meta RGSHTFMUIA, HS 0 Meta [R5 ©

Graph f[i5571 Storage k%5

NebulaGraph>f it 87 5 5444 o Graph MRS 1 T BT 5HIESR, Storage MR55 7 Tt AEEEE - CITERERFERME, Graph RS EH
nebula-graphd j##2#2ft, Storage R552H nebula-storaged 2L o T EIEME D B EMATMHTHA T

* B R
DAAZEMLRIET Graph flk55H1 Storage ARSSHVRIEN:, 7Y AMGEE -
s mATH

WARSEH Graph ARITAIARSS A — o HINERR, HoARkss @i nl LIRS 2 Fomi (iS5, T H Storage MRSSTFHERIEER AR E K « ISSIMEHE
FERCHR, EEBEME A R -

LA
TR ) B A BE AR I BTSRRI 3R, 0 EL AT AR L 55 75 SR TR PR B o

- EETRY
BT BUHARIRE, Graph BSH A LUET 2 X043 % LSAGETT, Storage MRS bUH £ H B 0P 5131 S5 6 S -

Graph [r%5#1 Storage M&5HIHMUEH, &5 M Graph R55H1 Storage fiR%5 °

FJGE#T: January 31, 2024
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2.8.2 Meta IR%%

AR Meta HRSSHIZFGFITIGE -

Meta fI 552854

2.8.2 Meta 5%

== Client§ ~---=====- e e e e e c e e e e e - -

| >nGAL \

Graph

Service
Meta

Client

Storage

Service
Meta

Client

Leader
nebula_metad0

=

Follower Follower

nebula_metadl nebula_metad?2

-MetaService---------—-—————-—---- -

Meta fIR55&H nebula-metad #FFRFEHERT, P ol DURTEZ SRACE nebula-metad #F2EE:

o MEREFEEE . A AT LIEENebulaGraph 88 H#% 1 8k 3 > nebula-metad #2 IR EIE 3 4, ASAWTLUEEIEE 1 0L, =5

H o HEBAEN RIS L -

o LIS #iY#ENebulaGraphZEEF#% 3 4 nebula-metad JHFE o ¥ X e FEEEE AR RIS - LURIER AT A -

JiE nebula-metad #fEMAL THT Raft il py58Es, Hof— 1 #f2E leader, Hi#HE#E follower o

leader 2 HZEUREZE R, RE leader BEWSX & Fufiok LM A MFFEEARSS . H A follower ERMERD, IR leader HELER, SEME

follower F3i% H ) leader °

%bte

% o

leader 1 follower RU%#fRIET Raft MU ERFF—2, Kt leader HFEME2H leader 14 SEEHE A —2 - FL KT Raft AR Storage it

Meta fIf252h 58

HEH RS

Meta IR TH AR SFIBIRG R, UE Bt ks Z%ERS Meta lkss, Meta RS 2REIKSEL, DUZIKS 25X RIER

FUBR o
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2.8.2 Meta ft 55

# ZNebulaGraph#i Rl #H5 05 05EIE
IS

Meta Hiss i RAFREME ) AR BES, FFBLRED 7RI R8s -
A

NebulaGraph> £ MEZE R, AFEEZ=E N2 ERER - Meta REFHEFTERZ RS (28R | HRERIRNZEE, il
B4 I s bR 2 ]

¥ SCHEMA {5 2.

NebulaGraph@ iR R E%IEZE, ©f Schema 15 Tag ~ Edge type ~ Tag &% H1 Edge type B °

Meta i% % T Schema fFH, FIFH T Schema AN ~ BECHIMER, FHCRENTHIRRA

# % NebulaGraphf) Schema /5, &% WAIEHEA -
B OTTLEE

Meta %5 #f# TTL (Time To Live) EXFE, WLVHTREHI EmAY - M5, 20 Storage R&FHITAH, BAETES N TTL -
EHAEL

Meta A5 ROVE LA BRI SR /AL BIRE ~ HEBA ~ ZHARIHER -

#J5 #F: January 31, 2024
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2.8.3 Graph IR %

2.8.3 Graph fiR%%

Graph %5 FEA T IIER, GRFEENEEIEN - REIEA ~ AT I BHA TR TIO AN KRB ER, A SRR T PR 2
Graph IR%5 -

Graph iR 55281

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

EWIFRALEE] Graph RE5/E, & ETFBERKUULE.

1. Parser: iiliEiEIEMHTIL o

2. Validator: & SUREE: -

3. Planner: HUTITRISMAEBR -
4. Executor: HUT5|HEHH -

Parser

Parser BHRULENENRSS, i@ Flex (GAVESHTLE) 1 Bison (EENHTLEA) EMAEEEEBITR, FEUEHOVISIEEN (AST) |, &1F
LSBT B2 2B S ISR IE A -

5140 GO FROM "Tim" OVER Llike WHERE properties(edge).likeness > 8.0 YIELD dst(edge) &R AST 4T

GO

FROM OVER WHERE YIELD
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2.8.3 Graph IR %

Validator
Validator fBHGTAEBLRT AST #HATIE RS, FEMRE:
o RIS TTHIEE R
WU TE A R LA (5 B AT ER -

BIAASANT OVER ~ WHERE FIT VIELD EAIN, £## Schema 1% Edge type ~ Tag HIEEEEEMAE, S0l ASURNREHE A\ FEUR LA
Schema HRYER—E °

o B LTI AGER
KRG AN Z R EEFESET MBS TR TR -
FIHNTES] Svar = GO FROM "Tim" OVER Like VIELD dst(edge) AS ID; GO FROM $var.ID OVER serve VIELD dst(edge) , Validator iR E /LS ELE var &
HEN, HRERERE 1 2EETEE var °
o BCHG AN HENT
HEWT A A R RAL, HARIE T A R B R IR -
a0 WHERE FAJZREEHRAZ bool ~ null B empty ©
o BE - REMER
HEATHEE < N, RETANTER - WA Schema #FHITRES o
I 4nEE) 60 FROM "Tim" OVER * YIELD dst(edge), properties(edge).likeness, dst(edge) , T3 OVER FHAIFT 75 ML FTHE R Edge type, R Edge
type B& Llike I serve , %HEAJZFETF A 60 FROM "Tim" OVER Like,serve YIELD dst(edge), properties(edge).likeness, dst(edge) °
o RS N\
REGEER () BRI —80E -
INE ] GO FROM "Tim" OVER Like VIELD dst(edge) AS ID | GO FROM $-.ID OVER serve YIELD dst(edge) , Validator #HLSAGSE $-.10 7B EMLMES

EEENL °

RSERUR, Validator BHGE &4 M —PMEUAFIUT, HERETHRMMPITIR, FHEEHS src/planner [N ©

Planner

WISEECE U nebula-graphd.conf H enable_optimizer % E false, Planner RS 4L Validator B A sRAVHUTITR], T2 BERYE
Executor HHHAT

UISRECE ST nebula-graphd.conf H enable_optimizer % & true , Planner &% Validator A SAHUATITRIFEAT AL © A FEIFR ©
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Project Project

v v

GetNeighbor STITTTTTT Filter
===, <«—Optimizer «— v
 Filter TTTTTTTeT GetNeighbor

\---—

v v

Start Start

o fLiLEr
o EEHAMARGARIBHIT IR, BT SRS — T8, FIART S Project {XHi Filter ~ Filter {XHi GetNeighbor , HZEHREIF 77 55,
Start , ABEFFIAHUT GFIEEIEHIT) -
EXAERES, BN ESERNNRAZEEHL R, XS RFEE—MEERT o BTHUTTHIAZ2EENTT, FILEELTE key 1)
value HEANZ (BT sStart 775, RIEBIESHFEEZT SRAZEY) o IBHFENIELE nebula-graph AT src/context/
ExecutionContext.cpp 1 °
BIANRE 7 FRATZFRN ResultMap , FEEESL Filter X/, RESOZTT MM ResultMap["6N1"] FLEUEIR, SAEH4RAAETE
ResultMap["Filter2"] H7, KIRSEHE, KA1 SA0H A S 2B E 4

[RESuy

Planner #3t B Ri{L 77 & RBO (rule-based optimization) , BIFiE AEMAHN], SR/E% Validator A4 s BRI T RIGEAT 0
b o FEILALFN CBO (cost-based optimization) IEFEFAT o (AACKIEGETECE nebula-graph [JEE src/optimizer/ A °

RBO &— 1 BEM AR ESRE, BTN E, &2 mPuTit iR T S ORHIE Project ) FFIE, —HHm FERREIREENT A, 7
R EE D n] LACECH] o

W ERFTR, HRETA Filter B, KIUKHREIT S2& GetNeighbor , TEECTYEE UM, #ES¥F Filter BRAZI GetNeighbor H, SREFERR
TR Filter , REEVCEC R —HUN o ZERUTINEL, MHET GetNeighbor M Storage ARZSAUE IRE— 1~ SAARART, Storage RESHH < EHEE
BEAFF AR e, XA AR K D s R & B RR it i i o

Executor

Executor B 5 VAE S (Scheduler) FHITH: (Executor) , BN EELEHARLHUTIHR, HUTERIEHUTIHRIE B RIETHITR T, Wi+
TRIFIRHAT, BRI ALH - i FEFTR -
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Output: GN_1
Input: start_0

GetNeighborExecutor

B PHUTHRIT S —— = HUTET, TARRARGERAHTITINCERE. B0 ETFABEEIMATRETRER TR, 8ERKT
BEERBS R AV BRI, FTDVAREEMNT A start —##HHUT, &E—PE TRV LB S E SR IR 1A% o o

IV

NebulaGraphfJfCiBE RS0 :

|--src

|--graph

| --context

| --executor
|--gc
|--optimizer
|--planner
| --scheduler
|--service
|--session
|--stats
[--util
|--validator
|--visitor

M

F PR LGB A4 5 0L T ##NebulaGraphf &5 % -

e nMeetup- [ | £H##T Query Engine (33 4> 30 )

//BEERRIRITHE L XX
//BITEF
/BRI SRR
//ARAEFm
//BUTIHRIEER
/AR

/335 BRSS EIE
//BEER
/3BATHET
//EREA
/B
//visitorF&skt

5 F o January 31, 2024
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https://www.bilibili.com/video/BV1xV411n7DD

2.8.4 Storage fR%

2.8.4 Storage fR%5
NebulaGraphf A& ® NS, — - Meta #HEMIERE. ¥ Meta RS, ERIXEENE ©
B2 B AREERKATAE, FR Storage %S  HIZ177E nebula-storaged #FEH o AN/ A Storage MRESHIEMIEIT o

5
o mtkEE (AHF KVStore)
o 5K P& (Shared-nothing Z8#, AR NAS FhE{F% %)
 3—E% (Raft)
o mATFME (Raft)
o XFFAEETREHTRYE (FlnescRs])

Storage fIR 55424

Partition al Partition a2

Raft Raft
— ¢ > ..

Leader Follower Follower

- KV Store
Storage k55 &H nebula-storaged #FEIEMHERT, A0 LIRIES RACE nebula-storaged #HFREE, FlAIMIRIAE 1 4>, £/ 3 14> o
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fii& nebula-storaged M THT Raft MHUAVERE, BMRSEMAT UG AZZE, N ESITNRIS:

« Storage interface /2
Storage R&5 MR LE, LT —RIIFIEMEA API o AP iERETEX—EWRIFEM —HE X9 F 0 KV 8106, Fli:
o getNeighbors : I —HLAATHNEE A, REI LA RIFEIE, I B E -
* insert vertex/edge : HA—FAHFLKHEEME -
* getProps : RH— P REE—FLMENE -
ERX—ZWFEE, (#15 Storage RESZ AT HIERIEGE, & Storage MR H2E—"1 KV #ERS -

» Consensus /2

Storage R HIFEZ, SEHT Multi Group Raft, {RIESR—ZFIE AT A -

« Store Engine /2

Storage IRFSHIRIERE, E— P RHMRAHAFIETE, SRR AIEIER get ~ put ~ scan FHRIE o MHFRSE D FFAETE KVStore.h 71 KVEngine.h U,
FH AT LIRS Ml 55 78 SR8 HT AR KA A AE R SR A

FICKET /48 Storage ARSSHIEL 5 FRIE o

Storage 5 Az

Client
Graph client
(Java)
Graph
Graph client Partition ID T Wait for
J
¥
Storage
st leader Generate | N Write Sync with Write into
orage tace a0 raft WAL replication RocksDB
3 Ta
O |
= Y ;
© |
..a |
|
(a] Log buffer Log | RocksDB
i
v
Storage
Storage I Write into
followers 7 RocksDB
p—
KVStore

NebulaGraphf#F BT/ %1 KVStore, TiAEHMmIFIR KVStore, JEEIT:

o T E MR KVStore °

o WELEEAILME, SSIERBOTE T - 5T Schema HINebulaGraphsit, 5 FHERAIf#EME Schema (58, EmRAHIRE o
o TEHER B -

- 69/750 - 2023 vesoft Inc.
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HT Fiti[F, NebulaGraphf##f RocksDB fENAHIAAES %, LI T H A KVStore, BT LH
o WTLMENA, NebulaGraph RFEAE £ M ARIFVEHE B &R AT 780 FIH 2 &0+ & 58 -

« i Meta fR554: HEITH Storage Miss, "LMRIRFTE 00 AEOAMRE, Famifs fEbg -

fhte

R A AEIIME 0 T B 1L B SR Rk k55 -

s EHMEHE (WAL) . B0 F#AHCH WAL -

o FRZ BN, AFEEZERMALEE, S0 EEE T OEE H Ci 0 BRI -
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TR ARG

I TEE ) 2 EHGR-2 A0, NebulaGraph# SFMHI(E BN key, R SALAE S B value T, LUEHE E0h 68 B g -
o REAREFERE
fHItNebulaGraph 2.x A, 3.x RAEFFTE Tag FARES, 1082 T — 1A TaglD FEIHET value 19 key °

Type PartiD

v2.X

SerializedValue
(1 byte) | (3 bytes)
Type PartiD VertexID .
yp SerializedValue
(1 byte) | (3 bytes) | (n bytes)
v3.X A +
- Type PartiD VertexID
(1 byte) | (3 bytes) | (n bytes)
FE iEH
Type key A o KEH 1 F5 o
PartId BIRD FHRS - KERN 3 FT - WFBFEZHT Storage f## (balance) 75 (BHRIEaI R A 9 B 0EHE -
VertexId A ID - M ID KA int i, KER 8 T, A ID KA string B, KR OIEEZS FIREER fixed_string
K-
TagID JIREERD Tag ID » K 4 5 -
SerializedvValue FIULAY value, ATRZSRIBEMEER -
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o DRI ERR

Type PartiD VertexID Rank VertexID |PlaceHolder
(1 byte) (3 bytes) (n bytes) (8 bytes)

SerializedValue

FB W

Type key 27 « KEEH 1 F77

PartID SRS RS o KER 3 F o IWFBFEAT Storage HEH (balance) B FARMERIAHIRE T 5 1080
VertexID 5. ID © Bl —4> VertexId 7E i BF IR A ID, ZEANEFRERA ID; J5— Vertexid M B RERA ID, £

AL BFREES ID

Edge type PRRT o KT 0 FomHih, /NTF 0 FRAD « KEN 4 FT5 -

Rank FALEHEF 2 166 A R BGARIE G o FI P AT LURYE B CRF SR TR E ., BIIEBCE S A ~ LK 5% o KA
H 8 F,

PlaceHolder T B o KR 1T -

SerializedValue FHILI value, ATFRIFEAMBIERGEE

JE PR
NebulaGraph{#f Fi#£% Schema °

T AEEEE R, NebulaGraph£ 4§ & 14 (5 B ETEIATF 7765 BT KEMAKEREER, e RS (R 2 UoR i - ERin 2
B, FTEEN Meta RS FEMAMAN Schema B8 (HHEF) o FB R TLFELDHE Schema, TERGEMER, SIAXRA Schema A
Boe

b

o Fr

BT AR AN T A EESE LR TC, MAWEERRSEAC, BIEFESFAME HE AT —RRGSRNER - BIHEATER
FEIT £ %], HAEEARRZH 5 R (Partition) [ - NebulaGraph® il #1H77 2 o
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DN S A7 RERR

NebulaGraphHiZ4# Fi—5ilx R R FEF - MEEN (key-value pair) |, ERVEEFBMHKRZE, FHEBOCISEIHE  hr@eE =
TEIFR

Type LETIDE'E VID: Src TagID . Type PartiD VID: Src
Stored as (n bYtQS) + (n by:es’
SrcVertex
e
] Type PartiD: x YIS EdgeType | Rank VID: Dst |PlaceHolder o . .
T nbytes e e e el | Pition
| 1 1
Composed of ! e e AN O U e L et !
___________ |
B P
1 1 :
! ! Type PartiD:y | VID: Dst |- EdgeType| Rank VID: Src  [fELCELEEEH o i Partition
T Gl -ore RN !
1
 Edp e AN e G L L !
DstVertex piciublely s S S ——— |
Stored;as U Type PartiD:y | VID: Dst TaglD o Type PartID VID: Dst [
1as_ _ _ >: (1byte) | (3 bytes) | (nbytes) | (4 bytes) SerializedValue + (1byte) | (3 bytes) | (n bytes) :
1
I— DStVertex - == === == === === === === === === -----------o-=

DU A A A — 45 ], #Es. SrcVertex i@ EdgeA iEH:HAY S DstVertex, JEAUHETE (SrcVertex)-[EdgeA]->(DstVertex) © iX 1
FA—iN2 L 6 MEENTE R REEAE RN AR S F, Bl Partition x F1 Partition y A7, 1F4HULAAA1T:

* i SrcVertex HISE(E{* {77 Partition x 9 °

« 1 EdgeA ME—#{E, :XHB A EdgeA Out /R, 5 SrcVertex —[F#f77F Partition x ' ° key (5B Type ~ PartID (x) ~VID
(Src, B SrcVertex #) ID) -~ EdgeType (ff5MIE, 3L MHH) ~Rank (0) ~VID (Dst, Bl DstVertex ) ID) #
PlaceHolder ° SerializedValue EJ Value, &F5{LALEME:

* & DstVertex HIBE{RFF7E Partitiony ' -

i1 EdgeA AU —{p#t(E, XHEA EdgeA In ¥R, 5 DstVertex —FI{#£{#7f Partition y ¥ - key 5B Type » PartID (y) ~VID
(Dst, Hls DstVertex () ID) -~ EdgeType (fF5hfi, f%FiAHmAA) ~Rank (0) ~VID (Src. Bl SrcVertex f#) ID) F
PlaceHolder ° SerializedValue ' Value, ZF5{LHiIEM, 5 EdgeA Out FiZHRoM5E M -

EdgeA Out fil EdgeA In DAJ5 AR ZAMITERGEE T F#EZ, —EHEMT ZH EW—& EdgeA - EdgeA Out T WA IT 1R HE
R, BlE (a)-11--() ; EdgeA In HTI8A HAORADEDER, SE M EAITS, 8007 R FEEragie gk, e -0->@)

i EdgeA Out fl EdgeA In —ff, NebulaGraph L4 T & &NMER, SEEFMEDIFISSIRS FEIRE o FAANNE key AR Z
[E#/)N, B value 5 RS SBIEENKERRERIENL, ol a0 EEERRSEER e, ERESE S HES R -

R

o3 SEIER REAS Hash 197730, BIXE AL VID gETHOERE, F— 1 mirE Tag ~ HARAGAE SEMEEEEIE — Dok, X For sURHEE T
THERREE o

%te

OEEZ ENFRES AR, oA RERERTTEABE, SR ERR AT QAL SRR RFK -

ZHUEREREN, 5RO EERNE AR L - 97 8@ (e CREATE SPACE iR, G RAHN -
WR TR BRI sCE AR RO  (BlInE— B ilE ) ATIZE A E S -
NICHEERAR U VID A5 T RIR A o
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https://github.com/vesoft-inc/nebula-common/blob/master/src/common/clients/meta/MetaClient.cpp

2.8.4 Storage fIR%

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

Ty oYL, ol AR R — N EER TR TR AT, PR ATy int64 MUY (int64 BFHMA I RASRERTAE) | TR
B E L, B

pId = vid % numParts + 1;

NS el

24 WiEA

% BEH -

numParts vID FITEEIZ 4 4L, B CREATE SPACE &)1 partition_num fE °
pId VID FRfESr ) ID ©

a0 100 4R, vib 1~ 101 f1 1001 W= SRS FEEMRERNS R o 4R ID FALasthbl 2 B A RLGHZREILAYT, BT DURBEIRE ET P45
Frfr FR—&HESE -
Raft

F*F RAFT W& #1144

DARAGF, A—OERERE AL DRI, XA E BB L B, AR IERIZAT o iXHE—EER T BORRIE L DRI 2 [ 5 — 2
o

HAFEH: Raft 52— TEHIELBIA—EMERI L - Raft RAL DEIAZ ARG, WS @ L5 RIARER (%) BIARN
Leader, i Leader {CEFIEREIAGIMEMARS; Hh Follower /ER#H - 2% Leader IR /G GEEWE 24 mL%) | Hi

Follower #47#—#1%%, WZEH—1#AY Leader ° Leader #1 Follower 2 [Alifid OBbAY A AR MG FEIE, L1 Raft-wal 895 205 ARE
&, Wi 2O BB T R R AR SN & A i

%te

H} Raft-wal FHFEEHSHE, WREASHEIINIS SE Raft LBEM, SEEFHALLSE - @ 10 WEHEEELT, 2SBKETELE
Leader °

LERE: STEPMAE NS AIER, Leader 2% 5 ALL Raft-wal T, FiZs&EHS4HAM Follower, UG 7E RIS R0 BIAHL B DL
#| Raft-wal J5, A iREIEFIZE AR o X FEPMmE MLE0ER, #ERVN Leader, 1M Follower H A% 51 ERKRSE -

B BR 1 BE-ADRENREAR (F=E) e WRAZREG - 1MEIEN, EES3E Leader; MRELENE, REKTEART
M9 2. FE-AMERN 38K (E=E) WER; WRASHE 3 TEIER, EPh—1EI4%E Leader, Hfth 2 1 EI4E Follower; BIfH
Leader Z4E#kE, FITFHARBIAPAIHZER— 11 Leader (LLE— Follower) , WA RZFBalfFRH; (H2EMX 2 MEIRF(E—FFRELE
s, HTHRENNE, REBZEATH -

the

Raft ZEI/RHTHS HDFS ZEIAMITRZEAFR, Raft ET 240K EE, BRLRIAHENEREE -

MULTI GROUP RAFT

T Storage &5 ECRFER I EEN, FrPUET Raft PMUSEILT Multi Group Raft, BIEM4) FITA BIAIL[F 45— Raft group,
Hep—1EIAZ leader, HAMEIZE follower, MISEHlR —EUWEME AT L - Raft AR SCHAT -
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HT Raft HEARATFEE, NebulaGraphff | Multi Group Raft ZfFIHIAIR, 7 FEEK LR, DA R NebulaGraphif§E « (HE&5
WERZSWINFR, Fli0 Raft group WNEBFEMERPRAEE ~ WAL SCfF, a3 BTN At &34 -

SZF] Multi Group Raft 4 2 I8 A

» #£= Transport Z

&— Raft group WEHT KR peer ZXHE, WRANGEI T Transport )2, 2SEUERAIITHERX -

o LR
MEALZ—HER, SERARGNEER L, SECREN L RSO -
fit® (BATCH) #%(E

NebulaGraph#, & MrA#MERTEHE, ATREEW, 5HENFEMIERE, (H2HTNebulaGraph#| il WAL SEI—SU4sRThEE, 7
FXHIEERIE#T A, X ENebulaGraphfAyfif o

BlanFeE CAS #EFE Z TR WAL &R A HENIT, MR M IES AR WAL BEET CAS FKAR WAL, ik E o pohiE#H /L
AN, BERIEXJLAH WAL BATHA

LEADER Jj#: (TRANSFER LEADERSHIP)

leader PIHX T RBEIIMEREE, HIUFE MDA N—EWEHTRE S — 6N, BASKRES FERNE leader, WIHREMIE, TELDIM
leader, #ETHTEEY 5, BELEEFIE leader 57 ©

X+ leader i, 1230 leader YIHtm &, #i&NFEE O leader &1, 2 follower UtF| leader ¥JHidr&mf, whs & Bkt o

NT RS, H—1 Raft group FIRLR & LR, FEF—DFEARE, LIRS NHIH group MEEURFERESRIER, XFEHPT LT
1 group =kIHM group #FEMHAE « T %L, Diego Ongaro 7£EH B 18 HE R A —1 peer B9, LUFIERIH
group HIZEIREEF HES - NebulaGrapht: %A TixX 720, FORGH 1R A RS ER AL A SEELE BT X A1 o BRSEI 7 30iES L Raft Part class
H addPeer/removePeer L3

5 HDFS BIIX 5
Storage k5T Raft S48, 5 HDFS 895 A= E —LE X 5 o 0.

* Storage 554 HiEd Raft RIE—EUE, BIASEER HEE, J7{EH#T15E2 leader, T HDFS 7% A {4%3ER DataNode 75 ZET
NameNode ffiF—%:, *EIAEE A EK -

* Storage IR%5 A F leader IASEALLE RS, W HDFS HFTARIAH AT ISR B 5 RS
* Storage IRSTTIEBEHEIALE, ARAECIREZFNIEERALE, T HDFS v LU BEI 45 -

* Storage fRFSZEHEVIFLH RS, 0 HDFS f9 L2 (i1 HBase) %ZScifel HDFS, HiFIEICHERS, i A (RPC) ECE
% o

BIMEZ, Storage Hiss FINEELY, FWH T —LEIfE, A HDFS 87%, " LIARGRE/NIAFEITILGIERE -

5 E#: January 31, 2024
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3.1 #F Docker HEHE

3.1 #T Docker B E

NebulaGraph #2fit 72T Docker FUPRHHIZE 775, AT LATE LA BTN SERCER 2 o
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3.1.1 A&

{#F Docker Desktop {# ] Docker Compose

IR LU SR A] LU ZE Docker Desktop F#5% NebulaGraph °

1. %% Docker Desktop °

#IHAE Windows %2 Docker Desktop F%%& WSL 2 ©

2. TE{XFE 4% A B Extensions BV Add Extensions 7T Extensions Marketplace 82 NebulaGraph , taLl5 & NebulaGraph 7% Docker
Desktop 7 ©

3. §/i%¥INebulaGraphff &2 -
4. &ifi Install F#(NebulaGraph °

l Q_ nebula

Containers (15) Images (61) Extensions (1)

(@ NebulaGraph Easily deploy and test

@ NebulaGraph m
\_) Vesoft Inc.

Updated 3 days ago - v0.4.4

About

Easily deploy and test NebulaGraph, the Open-Source Distributed Graph Database.

NebulaGraph is a popular Open-Source, distributed Cloud Native Graph Database for trillion edges graph data volume.

Use 1 4 or up and down arrow keys to navigate between results Next tip Give feedback =

5. f£78 FFHIA B, AT LA Update ST BB HARAS ©

Docker Desktop  Upgrade pl 5 O Sign in
@ Containers Extensions Marketplace cive recanack =
Docker Extensions let you use third-party tools within Docker Desktop to extend its functionality. Learn more
& 'mages
& Volumes Browse Manage®  Build (3D Request an extension &
@) Dev Environments seTa
Sort by
All Q Recently added ~
e

Extensions :

Cl/CD I
@_) NebulaGraph

@ NebulaGraph
Cloud Deployment \_> Vesoft Inc
® Add Extensions Easily deploy and test NebulaGraph, the Open-Source Distributed Graph Update Uninstall

Cloud Development Database.
Container
Orchestration fa Gefyra

—~ Blueshoe GmbH

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

EI’ U
w
=3
=3

Database
Kubernetes

; Kubescape™ 791750 - g%% vesoft Inc.
Networking ARMO

Secure your Kubernetes cluster and gain insight into your cluster’s security posture via an m
Image Registry easy-to-use online dashboard.



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

3.1.8 WAl

)5 EH: January 31, 2024
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3.2 N=FFg (stiA)

32 N=THhR (i)

FA PRl AFER B = =i F il i NebulaGraph © T FEMESETAE:, RFER R SERE, 7S5 A% 2 NebulaGraphf# AT
Be o MBEPE g AT, & NebulaGraphfyik7

BJE T January 31, 2024
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https://computenest.console.aliyun.com/user/cn-hangzhou/serviceInstanceCreate?ServiceId=service-39f4f251e9484369a778&ServiceVersion=20&isTrial=true

3.3 AHEE

3.3.1 ¥ 1. %ZENebulaGraph

RPM il DEB /& Linux R4 N WA RGN, A f£H RPM & DEB U — &G ilar Likd %3 NebulaGraph °

3.3 AHERE

fhre

#%& NebulaGraph&##177 2 IWL{#H RPM/DEB {J§E5HHF -

BRI

o G yget TH. o

THEEE

Rhre

B

o WRAPFERNZE LY Linux BIERS, 1§77 iRNebulaGraph °

o YEIMZFFE Linux &% F%%ENebulaGraph, H{{%#; CentOS 7.x ~ CentOS 8.x ~ Ubuntu 16.04 ~ Ubuntu 18.04 ~ Ubuntu 20.04 #{E&R

[ Z 0SS F#

» T# release KA
URL #3040 F:

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

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

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

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

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

FIANE T HER T Centos 7.5 A9 3.5.0 T4

wget https://oss-cdn.nebula-graph.com.cn/package/3.5.0/nebula-graph-3.5.0.el7.x86_64.rpm
wget https://oss-cdn.nebula-graph.com.cn/package/3.5.0/nebula-graph-3.5.0.el7.x86_64.rpm.sha256sum. txt

T #3E T ubuntu 1804 Y 3.5.0 ZC4EM.

wget https://oss-cdn.nebula-graph.com.cn/package/3.5.0/nebula-graph-3.5.0.ubuntul804.amd64.deb
wget https://oss-cdn.nebula-graph.com.cn/package/3.5.0/nebula-graph-3.5.0.ubuntul804.amd64.deb.sha256sum. txt
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https://docs.nebula-graph.com.cn/3.5.0/2.quick-start/3.quick-start-on-premise/3.1add-storage-hosts/
https://yueshu.com.cn/contact

3.3.1 28 1. Z¥NebulaGraph

o THEHHEI LM (nightly)

* nightly HASiE A TUREIEE ~ Frierk, EAZEAEEF IS (A nightly UK -
* nightly AN BRIESE: HESBESE AR, tARRIER T 2 FACUFA -

URL #&=040F

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

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

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

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

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

PIANEE T % 2021.11.24 3E A T Centos 7.5 B9 2.x 344

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

ZF#K 2021.11.24 3E F T Ubuntu 1804 fY 2.x AL

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

Z%ENebulaGraph

» % RPM
$ sudo rpm -ivh --prefix=<installation_path> <package_name>

--prefix NAIET, B TIBELERRZ - MINEE, R4 NebulaGraphZ22=2| 2\ 1Z /usr/local/nebula/ ©
i, BEEBRINEE F%3E3.5.0M04K8 RPM &, 21740 M4

sudo rpm -ivh nebula-graph-3.5.0.el7.x86_64.rpm

* %% DEB £

$ sudo dpkg -i <package_name>

gbte

{#f DEB fi%&%NebulaGraphf N7 HF H E L Z5EHEE o BOALIEIRIZ N /usr/local/nebula/ ©

Flin44$53.5.0804 1) DEB 1.

sudo dpkg -i nebula-graph-3.5.0.ubuntul804.amd64.deb

TR SRR

* [5ZhNebulaGraph
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3.3.1 28 1. Z¥NebulaGraph

« i NebulaGraph

5 E#: January 31, 2024
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https://docs.nebula-graph.com.cn/3.5.0/2.quick-start/3.quick-start-on-premise/3.connect-to-nebula-graph/

3.3.2 #%% 2. F5INebulaGraphfikss

NebulaGraph ¥ i BIAE AR S ©

i FIREL AR AR 55

{5 FIBIZS nebula.service HHIRSS, BIERFZ ~ Eik ~ HE ~ PIEMEE -

3.3.2 % 2. j55hNebulaGraphfi%s

the

nebula.service AYERIABG1ZS2 /usr/local/nebula/scripts , ANSRMEHUT ZEAERR1Z, 10 P SEFREETS -

i

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

<start | stop | restart | kill | status>

<metad | graphd | storaged | all>

2 i
-v BORPEMEIRE R o
- RN E AR,
start EEIIRS -
stop F1LRSS -
restart HEMRS °
kiLl kRS -
status HERSRS -
metad HH Meta %5 -
graphd & Graph RS -
storaged ¥ Storage k% -
all HHFARS -

A #/INebulaGraph/fi} 5%

BTN i & R BN AR SS -

$ 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

{% 1 NebulaGraphf§ 55

BRIABRTEH Jusr/local/nebula/etc/ °

A kill -9 AT IR LR, BN AR MR IR E % -

HATI N 415 1k NebulaGraphfiR 55

- 85/750 -

2023 vesoft Inc.



3.3.2 #U 2. F5#EhNebulaGraph/i 55

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

] Done

] Stopping nebula-graphd. ..
INFO] Done

| Stopping nebula-storaged. ..

] Done

# FENebulaGraphfR 55

PUT T 4 & & NebulaGraphfR 5K 4

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

o WIASREIANTF45R, RRNebulaGraphllR45 E#i517 °

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

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

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

[ ] nebula-storaged(33fd35e): Running as 29147, Listening on 9779

fhre

IE# A3 NebulaGraph)s, nebula-storaged #EF2ANS [ E/RELE o 3X /2 [ nebula-storaged £ & BT FE H1 4> S5 1F nebula-metad {124 B Storage AR
%5, MHi Storage Ji55UiE] Ready (5554 ERFEIMRSS o M 3.0.0 WA, FERCE ST Storage T S CiEEE WS, FLE CHHHIE
FAXUZ Storage 7 miEfMZE Meta Rg5HH o 4 F ADD HOSTS @45, A REIEHLE Storage M ° HE(EE, S 0EH Storage FHl °

o AAGREIRMINT 458, FRNebulaGraphfik$s 57, o LURIERH RS St — &, %&£ NebulaGraphih[X S sRH#HE o

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

NebulaGraphfii5H Meta IR55 ~ Graph J[R55F1 Storage R&5FFFEML, X =FhfIRSSHVEC & SRR AEIELIE H KA etc BRI, BRABRRER /
usr/local/nebula/etc/ , FI P AT ARG E AR R AVED B SO HEE (AR -

‘F#

Sk

- i NebulaGraph

%5 85 January 31, 2024
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3.3.3 &8 3. i##NebulaGraph

3.3.3 %% 3. E#ENebulaGraph

AR R A A £ 474 7% Nebula Console i##NebulaGraph °

HIEREEINebulaGraph/g, X141 Storage %5, 7 REIEH EiHEdE -

NebulaGraph 3£ T AANE P, EIHmSITE 0 ~ AT R PR A T RARIE & & i o RE 2 W E Fimslak -

[l
» NebulaGraphfi& 2Rz -

* iz17 Nebula Console HIHL2#f1iz1TNebulaGraphi/z 55 2 M %44 Hif o

» Nebula Console HIRAH A NebulaGraphfihiiA

the

[iRZ<#HF Y Nebula Console #INebulaGraph# 425 5w, A FAY Nebula Console i##NebulaGraphif, FREEE A MM, ¥ ik
JEEHHRES incompatible version between client and server ©

BB TR
1. 7£ Nebula Console T, FIINFEIMA, Hifi Assets o

the

RS -

2. 7£ Assets XIFHFIWLERBITAIFRR IS0, FEOUERINLEE L -
3. (FJiE) AJFMEER, Eff A nebula-console ©

e

£ Windows RZiH, TEE AT M nebula-console.exe °

4. 7£i217 Nebula Console B EHUTUI T4, NAF#F nebula-console SUHHIHUTIR

e

Windows RGBT LA o

$ chmod 111 nebula-console

5. fEmAITAE S, Y T/EHRE nebula-console SCIEATTEH 5 »
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https://docs.nebula-graph.com.cn/3.5.0/14.client/1.nebula-client/
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3.3.3 &8 3. i##NebulaGraph

6. PUTLN R A4 %# NebulaGraph ©
e Linux 5 macOS

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

* Windows

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

ST -
L B
-h/-help SR BN
-addr/-address WE BN Graph fRSSH 1P Mtk - BRiAdhk 127.0.0.1 ¢
-P/-port WEEEREN Graph [RE5HUHE © BOIANGC 7 9669
-u/-user ¥ BNebulaGraphlK S HIH M4 o KBS BIGER, TTLEREECHEENAFS (BIAN root ) o
-p/-password BCE P AN R ERY o RS IAER, SR LIRS R T o
-t/-timeout W BRI EREEIN T [E] o BARER, BRAMEH 120
-e/-eval WETAEREME nGQL B o EEMIIE RPIT—UOZIBAIFRIEER, IRE BB ERE -
-f/-file WEAH nGQL AN SUFIEETE o BEEAIIE 2PUTIZ NG nGQL EAIIHR MR, HUTTEEES B Bl EE -
-enable_ssl R NebulaGraphfi#fH SSL % o
-ssl_root_ca_path H8E CA IERRIFERE
-ssl_cert_path 8% CRT IEBIFEIEHIE -
-ssl_private_key_path TEREFAHSCAFETERE R -

EL SRS WIH G -

%5 HF: January 31, 2024
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3.3.4 J3fi Storage AR%S

HIEEENebulaGraph/s, T ELHEM Storage £HL, HEHAENEL TELRES -

3.3.4 /¥t Storage fR%5

g:ﬁ)iﬁ%ﬁ‘fé

MNebulaGraph 3.0.0 RRATF4R, WA756(# F ADD HOSTS FRINENL, A BEIEH@iT Storage RFELEEIRE -

BIEEA 1

Ei## NebulaGraphfiR % °

BRIESIR

1. 0 Storage AL °
PATANR A2 AL

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

ENYE

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

THWRA AL TP FIECE SCF nebula-storaged.conf 1 Local_ip BLERY IP —2, A SBIRI Storage ALK o X TECE RN, 2 WELEE
7 o

2. BREFEYIRA, FHAEREL -

nebula> SHOW HOSTS;

+

+

R foccoos S + +. $rocmcooos +.
| Host | Port | Status | Leader count | Leader distribution | Partition distribution | Version |
+ S +- +. + Proccooo +
| "192.168.10.100" | 9779 | "ONLINE" | 0 | "No valid partition" | "No valid partition" | "3.5.0" |
| "192.168.10.101" | 9779 | "ONLINE" | 0O | "No valid partition" | "No valid partition" | "3.5.0" |
| "192.168.10.102" | 9779 | "ONLINE" | 0 | "No valid partition" | "No valid partition” | "3.5.0" |
+ S +- +. + Proccooo +

TR AL Status 5], FILUEFITE Storage FHUEEL o

+

/5 E#: January 31, 2024
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3.3.5 #¥% 4. F#H%H nGQL (CRUD #4)

3.35 4% 4. fFRH%H nGQL (CRUD M%)
A rANebulaGraph&if)1E & FIEMIE:, GFEHAT Schema QIEFE A EHRIEINER o
M THEREZERARNAE, 20 nGQL 87 °

{3 WiRA
[z [E]F1 SCHEMA

—“"NebulaGraphSfil i — P £ Rz (A AL » B4 EZE FAGRYERREE R, AP AT DIE R — D Sef] 6 AN [ A9 B 22 Rl A7 A R R A B 48 -

o

4 \

Graph Space A Graph Space B Graph Space ...

[
|
|
|
|
|
I
|

A Nebula Graph Instance
\ /

e e e e e o o o e o o o o o o o o o o o o = o

KT R R EARTE, FEANEEIEEE X —1 Schema ° NebulaGraphf) Schema & &l FJLER94HA

S WL

A (Vertex) FORDSMEF AR o — AL 0 B2 MR -
% (Tag) SO, T AR R -

i1 (Edge) FRP AL EBE T EERA o

%41 (Edge type) AR, ST —HitA iR E N

HZER, WERERER -
ARSCR 8 T B R R SRR SRR R (BRI ©
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=

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

Edge type: follow

Property:
* degree: 75

Tag: player
VID: “player102”

Properties:

Tag: player

VID: “player100”

Properties:

* name: “Tim
Duncan”

¢ age:42

Edge type: follow
Property:
* degree: 90

3.3.5 ##U 4. FH%AH nGQL (CRUD %)

Edge type: follow

Property:
* degree: 95

-~

Tag: player
VID: “player101”

name: “LaMarcus
Aldridge”
age: 33

Edge type: serve
Property:

* start_year: 2006
* end_year. 2015

Tag: team

VID: “team203”

Properties:

* name: “Trail
Blazers”

T S I S S S S S B N BN S S B B S S B B B e e o e

Edge type: serve
Property:

start_year: 1990
end_year: 2018

Tag: team

VID: “team204”
Properties:

* name: “Spurs”

Graph space: basketballplayer

-91/750 -

Properties:

name: “Tony
Parker”
age: 36
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3.3.5 % 4. #AHHA nGQL (CRUD #i4)

FAPRIAEAE

fENebulaGraphf, FFQEFEHHERIER S EIA « FE T —DOBEAM 2 FABRER, TR - ATREGRRS, FERIERITF T,
HER 2 DOBUEE (20 ) -

* CREATE SPACE
* CREATE TAG
¢ CREATE EDGE

* ALTER TAG

ALTER EDGE
* CREATE TAG INDEX

* CREATE EDGE INDEX

e

BRIOBEARZ 10 7 o BEULBEIISE heartbeat_interval_secs , 12 WALE F /T °

B QIR E A
NGQL &%
o O E A E

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

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

)

[COMMENT = '<comment>'];

ZHFIE1ES N CREATE SPACE ©
o Bt B Bl B O P = ]

nebula> SHOW SPACES;

o BLEEERE
USE <graph_space_name>;
il

1. AT T E A7 4 J9 basketbal lplayer BIEIZS[E] o

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

e

HNSRIRFEFLR [ERROR (-1005)]: Host not enough! , K& EH M Storage F£AHL °

2. HUATHF4 SHOW HOSTS KB4 Fr AU AR TE 0L, TR A0 o

nebula> SHOW HOSTS;
oo S 4 + o e e + +. +
| Host | Port | Status | Leader count | Leader distribution | Partition distribution | Version
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https://docs.nebula-graph.com.cn/3.5.0/5.configurations-and-logs/1.configurations/1.configurations/
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3.3.5 ¥ 4. FAH%AH nGQL (CRUD @i4)

e frecccoccom=x e S S S e S —— +
| "storaged0" | 9779 | "ONLINE" | 5 | "basketballplayer:5" | "basketballplayer:5" | "3.5.0
| “"storaged1l" | 9779 | "ONLINE" | 5 | "basketballplayer:5" | "basketballplayer:5" | "3.5.0
| "storaged2" | 9779 | "ONLINE" | 5 | "basketballplayer:5" | "basketballplayer:5" | "3.5.0"
e frecccoccom=x e S S S e S —— +

F Leader distribution 7/ 9%], iEH4TA4 BALANCE LEADER EHTAAC - HL(EE, S W Storage M o

3. 1#EFE K 23 (6] basketballplayer ©
nebula[(none)]> USE basketballplayer;
FP AT AT A4 SHOW SPACES E & QI @RI EI=[H] -

nebula> SHOW SPACES;

{fecccoocoocoocoosossa +
| Name |
R e T +
| "basketballplayer" |
{fecccoocoocoocoosossa +

$4. OlE Tag i1 Edge type
NGQL %

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

TTL_COL = <prop_name>]

)
[TTL_DURATION = <ttl_duration>]
[
[COMMENT = '<comment>'];

Z50%1E1E2 . CREATE TAG #l CREATE EDGE °
il

Bl Tag: player #1 team , L} Edge type: follow Fl serve ° 1BAUITFEE ©

AR RE B

player Tag name (string), age (int)

team Tag name (string)

follow Edge type degree (int)

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

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

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

B WAKRE

R ATLAGER INSERT 156), T IER) Tag fAM, HEETIAN Edge type A °
NGQL %

s AR

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

tag_props:
tag_name ([prop_name_List])

prop_name_List:
[prop_name [, prop_name] ...]
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https://docs.nebula-graph.com.cn/3.5.0/3.ngql-guide/11.edge-type-statements/1.create-edge/

3.3.5 B 4. A% A nGQL (CRUD #i4)

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

vid & Vertex ID W45, vid fE—TEIZ AT EHE—T - ZH0¥EES N INSERT VERTEX °

* AL

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

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

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

ZHF1E1EZ M INSERT EDGE °
il
o TAPCERER AFIERBARY AL

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

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

o S NCERER AABRPA Z [R] R AL o

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

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

SBIUL. EWEGRE
* GO AW LURIRIEERIF BN EIEE - 60 AN — 1ML D aIFR, W& —FEZ AR, J&E VIED FAFHENFEE
* FETCH & A7) LUK B

* LOOKUP #EAIZ2ET RGN, FlwHeRe TR —& A, EHAF SR E SRR -

* MATCH &A= E R & Y, W LR EER, ERERMERS| £ A NebulaGraph - F VSRR, MEEHIAREZL -

NGQL &
* GO

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

OVER <edge_type_Llist> [{REVERSELY | BIDIRECT}]

[ WHERE <conditions> ]

YIELD [DISTINCT] <return_list>

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

[| GROUP BY {<col_name> | expression> | <position>} YIELD <col_name>]
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https://docs.nebula-graph.com.cn/3.5.0/3.ngql-guide/13.edge-statements/1.insert-edge/
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3.3.5 B 4. A% A nGQL (CRUD #i4)

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

e FETCH

i Tag BEM

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

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

¢ LOOKUP

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

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

e MATCH

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

60 15 )7 {5
* M VID 4 player101 FUBRBIFF UG, V&I follow FREITEFEAIBR G ©

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

| "player100" |
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3.3.5 B 4. A% A nGQL (CRUD #i4)

| "player102" |

* )\ VID 7 player10l FUERGITFUR, &I follow EHAER KT HET 35 Y AYBRG, FhREIMIA 2 IR, FIR S 40 K5 o

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

Temmste | g |
e RS +
| "Tim Duncan | 42
TAINTS Wil
VIELD TR LA TR ZOR B EEEE R -
$$ FIRIAME A
\ FORBATAREERI N ©

* )\ VID 7 player101 BUERGIFTHE, ¥y 12 follow EHERAVERD, RIGIQFXLERARIERIA - AT GIFXPI D EWIER, AT LUE B B Bl 22

=
B
o {EIEERT

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

Ve T Ve T 1
| “Trait lazers® | "Lakarcus Aldridge" |
FRIFFS L]
oD R A, o
| HEZNBRWEER, Fai— M EANSERERTE &8 -
$- R B BT A ZE R R AL R o

o (R ZE

%te

HEGIEAIEN — D BRI RS AT, A ROIm 22 B S 7R F 45 R BOREL -

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

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

. . +

FETCH 75 1) 7 {3
i) VID Jy player100 FER 511 14

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

S —— +
| properties(VERTEX)

e e +
| {age: 42, name: "Tim Duncan"} |
S —— +
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3.3.5 ##U 4. FH%AH nGQL (CRUD %)

the

LOOKUP 1 MATCH RO7RBIFE T SRV RB| H&EF ©

HAtr i

s A
F 7 AT LA{5 A UPDATE 15 R 5§, UPSERT & A& BB £43E -
UPSERT & UPDATE 1 INSERT FUZE &4 o {8 F UPSERT BEHT— 1 AEkill, WMIRTAFIE, BURFES BoEA—Hi0aE -

gbte

> partition AIHE, UPSERT IRER—EATIRME, PrUBUTHZILEAT InsERT B UPDATE 1RARZ - H{UEL 1> partition Z A& XK °

nGQL &%
* UPDATE /4.

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

* UPDATE 1

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

e UPSERT A

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

!
* F UPDATE 1&2X VID 4 player100 HIBR Y name BT, SRJ5 A FETCH 1R AR ELE R -

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

nebula> FETCH PROP ON player "player100" YIELD properties(vertex);
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3.3.5 % 4. #AHHA nGQL (CRUD #i4)

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

* i UPDATE 1EEX F5530 1 degree JEB 1T, SRJ5 I FETCH R 45 -

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

nebula> FETCH PROP ON follow "player101" -> "player100" YIELD properties(edge);

o FH INSERT & A — VID 4 player11l A5, 2RJ5 F UPSERT BEH T o

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

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

¥ - ) S +
| Name | Age |
B — S — +
| "David" | 49 |
¥ - ) S +

UllE iyl

nGQL 5%

- bR

DELETE VERTEX <vid1>[, <vid2>...]

* MiERiA

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

ENil]
o MR A

nebula> DELETE VERTEX "player1ll", "team203";

o MkRA

nebula> DELETE EDGE follow "playerl01" -> "team204";

ARSI

FIFAILLGERT CREATE INDEX iEf)8 Tag #1 Edge type #i1%3| -

MATCH 1 LOOKUP FE AR T ERIKINR 5], (HR2R5| & SBE ERERIERET WA ERE SRR M h EA RS, FRAFRIEE AR L S5 R #m ©

MR BT MEAMERS " EIRERRT], TNIITCIETE MATCH FIT LOOKUP 15 ) R [EX L63id - 2 W E#HZRT| -

nGQL &£

o GRS
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https://docs.nebula-graph.com.cn/3.5.0/3.ngql-guide/14.native-index-statements/1.create-native-index/
https://docs.nebula-graph.com.cn/3.5.0/3.ngql-guide/14.native-index-statements/4.rebuild-native-index/

3.3.5 ##U 4. FH%AH nGQL (CRUD %)

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

s HERI

REBUILD {TAG | EDGE} INDEX <index_name>;

the

AEARERENZRBEEOERGIN, TEIEERSIKE - /£ utf-8 RigF, —PHXFHE 3 7T, EREZERBEIEKEREAEIRTHKE - filin
10 DHSCFERF, REIKEFENR 30 - #HES LIRS -

FET 25111 LoOKUP 1 MATCH 775 (7]
PR LOOKUP B MATCH 5 — R 5I T « a0REA, 1HE0EERS] -
#2 Tag 7 player FEAVER., EM name ETEE N Tony Parker ©

// 7 name BMBIEZRS| player_index_lo
nebula> CREATE TAG INDEX IF NOT EXISTS player_index_1 ON player(name(20));

/| EIRFRE | HIRAEN BEFEBIBE K.
nebula> REBUILD TAG INDEX player_index_1

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

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

. S +
| name | age |
Feommmmmm e teeme +
| "Tony Parker" | 36 |
R S +

// fEF MATCH BERFRRBIRIE.
nebula> MATCH (v:player{name:"Tony Parker"}) RETURN v;

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

i) EH: January 31, 2024
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3.4 nGQL i &L

a>

3.4 nGOL &L &

3.4.1 B3
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double abs(double x)
double floor(double x)

double ceil(double x)

double round(double x)

double sqrt(double x)
double cbrt(double x)

double hypot(double x,
double y)

double pow(double x,
double y)

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

int rand32(int min, int
max)

int rand64(int min, int
max)

bit and()
bit or()

bit _xor()
int size()

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

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

double radians()

3.4.1 %L

i

WA x BLERHE

REVNFEET x BIROCHEEL -

REIRTEET x Bym/ NS -

REE x BORUBEUE, R x BEFETE, MhREE 0 BuErsE -

WE x {FITR ©

E =H

WA x BISLITAR

REEA=AF (BRI < My) ffhake
WA xY 1 -

RE eX [ o
WA 2% fiE -
RELLE A e FE x HIRFAL -
REILL 2 ) x HIRTHL
RELL 10 T x AXTEL
RE x (TESXAE ©
RE x fSEBAMHE
BRE x FIARGLAE ©
BE x HARTLE
RE x BIEYIE -

X BISUEYIE

[min, max) AEJ—EENL 32 fr#ke o AFATUUABGA—NZE, SSEESHEN nax , A nin BHIAS

R [E
W [E [0,1) MEIEBHLIE K
0}
o MRARASE, W ENHRFSH 32 fi int EENEEHLEE -

&
0
R[E] [min, max) AR—HENL 64 (8% o AP A UARA—DZE, ZSREHEN nax , I nin BIAT
0 o WRAEASE, W ENHITSH) 64 {1 int EENEHLEE -

HA AND #RAE o

BN OR HR1E o

HN XOR #AE o

R[EF R BB PITRA R, TR -

W[ [start,end] TFEE S KAVEHERAITIE o FHK step BIAH 1 ©

RE x BIERAS o AR x Fo, WHREo o R x A%, WHRE -1 - @R x HIER, WHRE1 -
IRIEE A EHIE e (2.718281828459045)
IREEE A (3.141592653589793) ©

BRSO © radians(180) IR [A] 3.141592653589793 °
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3.4.1 %L

AR

AL 1A

avg() BB SEH T E -

count() P8V count({expr | *})
count() JR[EEATEL (84F NULL) -
count (expr) R [EI# & FA A IES ERY EEL -
count() Al size() fEANEIHY ©

max() pREE G oN IR

min() BB S i IME ©

collect() collect() BNEUR A — & FAFUR BIZERAIFIEE o LB LI 2 R0 RSB & H i — 713, SIEdERE -

std() IR [E S SRR ZE o

sum() IR [EISELHIFN
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int strcasecmp(string a, string b)

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

string trim(string a)
string ltrim(string a)
string rtrim(string a)

string left(string a, int count)

string right(string a, int count)

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

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

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

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

string reverse(string)

string replace(string a, string b,
string c)

list split(string a, string b)

concat()

concat ws()
extract()

json_extract()

3.4.1 %L

Vil

WEPATRE (AR RANE) 2 a=b i, &E 0, 4 a>b &, REKT 0 A% 4
a<b fif, JREVNT 0 %L -

REVNETERRIFRFER o

F1 Lower () AH[F] ©

REK SR AT -

A upper () I ©

RFIAEFRERIK R NKE, 8005 52T 1 ABEEL -
I 7 R Sk T R R 2 A

TR 75 B Sk 2345 o

TR 5 £ B 2345

5

[BlFFF R ZZ M count DFFFERIIFFHRFH o AR count BEFHFH a BIKE, NHREFHFE

o

o))

[EFAFERATM count D FAFLEBA) T FAFER o MR count BT FERFE a BIKE, NHREIFERFSH

o

®

FETFITE a BN letters FATE, FIRE size KEHITHTE -

TETHE a BIGMIETE letters FHFE, IR size KERITFHFER -

WFHFE a MR GIE pos FFUA (AL pos CrEAIFHT) | SREUHIIN count NFHF, HLARHY
FRFBIERE -

F substr() 4H[E] °

FFITE a FEIT T b BN TS c°

ETFHER b AFHFHE a, BE—PFHEIIE -

concat() BNEE D TEM AN LFHBRSE, HETESEEEN— 1 F/HE -
157%:  concat(stringl,string2,...)

concat_ws () ERECRF P D EC LTI B SRS TIUE LR 0 B8 TF (separator) AHIER o
extract() MIERETAT R FRINAT & IEMZAE) T 7455 -

json_extract() ¥FFEE JSON F4FE N map KA -
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o 9IS (Al B R

int now()

timestamp timestamp()
date date()

time time()

datetime datetime()

» Schema H5= B4

* 5 nGQL #EAE A

EEd
id(vertex)

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

dst(edge)

int rank(edge)

vertex

edge

vertices

edges

path

* openCypher 34595 A)5E A

id(<vertex>)
list tags(<vertex>)

list labels(<vertex>)

map properties(<vertex or edge>)

string type(<edge>)
src(<edge>)

dst(<edge>)

vertex startNode(<path>)

string endNode(<path>)

int rank(<edge>)

il

HRHE 24 A GUIR [A] 24 FiT A A1 -

R 24 AR GUIR [A] 4 F A A1 -

IRAES B ALURE LB H S (UTC iE) -

HRAE 4 BT AGUR B BT E]) (UTC i) -

R 24 BT AGTR A {7 H A | (UTC Bfa]) o

WERA

LE A ID o KRR ID RRT 3 -

R B TR B 1 o

R EHHFTE B o

iE[E5) Edge type ©

R AR R ID  BEEEAFS 1D MR RFF—E -
RELH E A ID o HEEEAE ID RRBRRF—8 -
R [EA rank

RE RIS S o S ID > Tag ~ BIEAIE o
REAEE o 635 Edge type ~ #I645 ID ~ HAYA ID ~ rank ~ BIHFIE o
R FE R AREE o WES M GET SUBGRAPH -

EETFEFEARIER © #1220 GET SUBGRAPH -

-

[E] g 1 f

ouf

B e #¥£%% 0 FIND PATH -

1A
WE A ID o HHEERALG ID MR R —5 -
REEAY Tag, 5 labels() fEAMR °

RE SR Tag, 5 tags() fERAERE, FT3H%A openCypher &2 °

AL BRI TR R o

JR[ENf) Edge type ©

R ARG A ID o R KA 1D BRARFF—B -
REAE E R ID o SR AR 1D BB RFF—B
RN — Sl sl — SR IF R A E R IA A ID

R — Rl sl — SRR ER B A ID

IR[EAE) rank ©
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3.4.1 %L

* JIREEL
B i
keys(expr) RE—NFFR, BEFREBREN DR
labels(vertex) JR[E] S A Tag 5155 -
nodes(path) RABR LA ARSI o
range(start, end [, stepl) J&[A] [start,end] YO & E S KTIR, BINPKstep N1
relationships(path) R AZ TR K RIVTIFE -
reverse(list) IR A J5 8 eS| R A 3% o
tail(list) REINEEIRIIFRE — A TR -
head(list) REIFIRAE— DT ©
last(list) REF ARG~ TTE o
reduce() RRBXNFPRATAIRTHITE, REMBMEEPRYETEREN, SRR A TR o

o RAUREHEREL

234 ViR

bool R PR ERHON AR

toBoolean()

float toFloat() R TR R I R

string toString() PRI R IR 1 BRI o

int tolnteger() R B AT ER R G -

set toSet() Ry R RSB NES -

int hash() hash() ENEUR A SRR - HSET LR ~ F478 ~ J15€ ~ fi/R{E ~ NULL SRAMMHE, s it BER0Xe
RAEHFRIBR -

o THTA AL
BT AR E] true B false , JEH AT WHERE TA)F o

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

B il

exists() WRARE AR IEAE ST ~ LB AT HAFAE, MBEME true , IR false ©

any() WARARE ARG TR E D —DIeHE, MHRE] true , FULZE false ©
all() WRIRREAIEIAE A TR SN ITE, MHRE true , BNLEME false ©
none() WRIRREAIEIAANE A T AR FREM—DIeE, MHRE true , FMHRE false ©
single() RIS ERNEAE A T IR R —— DR, MERE true , FHMHEE false
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3.4.2 EAEIER

o FAEFRR L
EE WL

CASE 5 I 45t I nGQL EIIEAAILE S, % FT VIELD F1 RETURN FAJH o
CASE FIA TSR FTA &1, FEAET RS — D S & 1L BEUR 845, RJEIR 1455
TR AT E0E, ¥5Ed eLSE TABREISESR « WSEE ELSE TA) B R4, WERE NLL -

coalesce() EEITEFAA P E N ESTE -
3.4.2 @AEMIER
¢ MATCH
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3.4.2 A EEA

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

- 107/750 - 2023 vesoft Inc.



Bt
TEFE A,

TLHE Tag
L% Tag

VEAC R 1

AR s ID

ILAEZ 51 ID

UiEZES DN

USRS

LA

ItfE Edge type

Uil )=

CiZ 1 Edge
type

UicES Sl

USRS 22

iR SRR

Lt £~ Edge
type MK 1E

RERABOANEE

il

)

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

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

V'

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

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

v

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

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

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

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

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

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

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

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

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

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

Friends

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

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

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

\

-108/750 -

3.4.2 EAEIER

il

FA P AT DAFE— X4 5 8 B R SR BRI A A o Bl
() °

Rl DAE A U < <tag_name> R Y Tag ©
RAPALHEES () EREE Tag A -

F PRI LATE Tag A4 {<prop_name>: <prop_value>} F/RELzH
BREN; SEANIEE Tag BRI SHEN -

AP MER A ID RIEACA o id() BET LR R AR ID o

BICELZ N AR ID, R LA WHERE id(v) IN [vid_Llist] °

FPATLAGER -- f5 53R J7 FEA, FHFICEX ey
Mo FPATLATE -- 755 B30 < 50> fF 518 L8977 1

°

TR R A SALDAG R T B o P AT LLGE I B R S R 4 B

p
12 °

BRTH -- ~ -~ <- SoRRaAHIAZ S0, APl LAETT 16
SHEREEXERWAD o G -[e]- ©

S —FE, AP ATLUA <edge_type> FRIEEH ) Edge type,
5190 -[e:follow]- ©

FI P AT AR {<prop_name>: <prop_value>} F R F Edge type
HEYE, {7140 [e:follow{likeness:95}] ; BE F¥EE Edge type
HELEOMEN -

| W LATEEC £~ Edge type, {7140 [e:follow | :serve] © 55
—> Edge type RIFIELES (1) TR, J54 Edge
type BIRYZESCE S LIARE, 140 [e:follow | serve] °

HPFUY R, TR a2 &l -

F P AT ATERSE S A ] - <edge_type>*<hop> TEHCRE K#8 7% © hop 44
TR—NIEREEL - e MEURRAELZT|E -

minHop : FIEIN o FIREEAEII I/ NKEE © minHop L AE— M EM
A, BIMEHR 1 -

maxHop : FJIEIN o FIREGAZM I AKKSE o maxHop W ALE—HEM
AL, BWALF K o e MEITRREETFE -

F P DI S Kl E K e E £ 1 Edge type © hop ~
minHop Fl maxHop X1 Edge type #ARL o e FIEUERFZAZT
%’z o

{# F RETURN {<vertex_name> | <edge name>} t&2 M8l 0T A (5
H o

oy
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Bt

ZRA ID

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

>(v2) RETURN e

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

3.4.2 EAEIER

il

fEH id() BEURR A ID °

2 Tag MATCH (v:player{name:"Tim Duncan"}) RETURN £ labels() BE R ZR 5 LAY Tag 713 -
Labels(v) ZRFNF labels(v) FIIE N PycE, FLUEH labels(v)[n-1] °
B ASIREANE MATCH (v:player{name:"Tim Duncan"}) RETURN {5 FHl RETURN {<vertex_name> | <edge_name>}.<property> &2 H.1-J&
4 v.player.age o
{EH As R EBERIHZ
BRSSO FTE R MATCH p=(v:player{name:"Tim Duncan"})-[]- {EH properties() BNEER S ELIRIFTIE B
[ >(v2) RETURN properties(v2)

% Edge type

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

{EH type() BREURRITELHY Edge type °

MR MATCH p=(v:player{name:"Tim Duncan"})-[*3]- {5 F RETURN <path_name> F& R ILELIKIZRIFTEE A ©
>() RETURN p

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

eREE N MATCH p=(v:player{name:"Tim Duncan"})-[]- {1 relationships() BREUGRIEIZFIIFTE D ©
>(v2) RETURN relationships(p)

WEBREREE MATCH p=(v:player{name:"Tim Duncan"})-[*.. {EH Length() EREUR R IEIZATKSE ©

* OPTIONAL MATCH

52N

B9 MATCH 15 A AT 156 T 25 TU T

2]->(v2) RETURN p AS Paths, length(p) AS
Length

N

MATCH (m)-[]->(n) WHERE id(m)=="player100" OPTIONAL MATCH

Wi
LUEREECIHE b e PR INADL S}

Htl R R (n)-[1->(L) RETURN id(m),id(n),id(L) RZASFRE] NULL

* LOOKUP

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

Bt /il L

TR A LOOKUP ON player WHERE player.name == "Tony Parker" YIELD player.name i&[E] Tag 4 player H. name 4 Tony

AS name, player.age AS age parker [t 5, ©

oxc-sv] LOOKUP ON follow WHERE follow.degree == 90 VIELD follow.degree ik[E] Edge type N follow H. degree

90 AU ©

i@t Tag 71 HATE &

L

LOOKUP ON player YIELD properties(vertex),id(vertex) B A Tag M player B4 VID ©

j#it Edge type 4 LOOKUP ON follow YIELD edge AS e #4; Edge type 2 follow HIF74 1K
Gpul 58 -

Gt LOOKUP ON player YIELD id(vertex)| YIELD COUNT(*) AS Player_Count 4ttt Tag 9 player AU, ©

giitif LOOKUP ON follow YIELD edge as e | YIELD COUNT(*) AS Like_Count Ziit Edge type 2 follow {301
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3.4.2 EAEIER

* GO

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

OVER <edge_type_Llist> [{REVERSELY | BIDIRECT}]

[ WHERE <conditions> ]

YIELD [DISTINCT] <return_list>

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

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

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

il Vi A

GO FROM "player102" OVER serve VIELD dst(edge) i&[8] player102 Frj&BAE ©

G0 2 STEPS FROM "player102" OVER follow YIELD dst(edge) R[EIEEE player102 FBki A
Ko

GO FROM "player100", "player102" OVER serve WHERE properties(edge).start_year > 1995 YIELD DISTINCT i A o

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

player_name

GO FROM "player100" OVER follow, serve YIELD properties(edge).degree, properties(edge).start_year B £ 4 Edge type ° JBIEEH
B, 28R e

GO FROM "player100" OVER follow REVERSELY VIELD src(edge) AS destination W [E player100 AJ5EIALE
Mo

60 FROM "player100" OVER follow REVERSELY VIELD src(edge) AS id | 6O FROM $-.id OVER serve WHERE %1 player100 FIARAFIARA

properties($”).age > 20 VIELD properties($").name AS FriendOf, properties($$).name AS Team FtlEBAT °

GO FROM "player102" OVER follow VIELD dst(edge) AS both JR[E player102 FiG48E 4. »

GO 2 STEPS FROM "player100" OVER follow YIELD src(edge) AS src, dst(edge) AS dst, properties($$).age AS age TRIBERS 2H -

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

« FETCH

o RECAHBTEE

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

Al 1A

FETCH PROP ON player "player100" YIELD properties(vertex) TE FETCH B R H8E Tag KB R S A0 EPEE -

FETCH PROP ON player "player100" VIELD player.name AS name {5 VIELD FA)fa iR M E M -

FETCH PROP ON player "player101", "player102", "player103" YIELD HELZTH ID KREASENE, SZRAAEGES () o
properties(vertex) b

FETCH PROP ON player, t1 "player100", "player103" YIELD TE FETCH IBRIPHEE L1 Tag FKEUBME(E - Tag Z B HHRIGES
properties(vertex) (,) 57F@ -

FETCH PROP ON * "player100", "player106", "team200" YIELD TE FETCHIBR) R A * IREH ai RS M T E i Z E, SRETE(E -

properties(vertex)

o RBGAHEMEE

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

Al ViFA

FETCH PROP ON serve "player100" -> "team204" VIELD properties(edge) REGER player100 #1 team204 fJi1 serve HIFTAJENM
(K

FETCH PROP ON serve "player100" -> "team204" YIELD serve.start_year i YIELD FA)fEE R EIE T -

FETCH PROP ON serve "player100" -> "team204", "player133" -> "team202" YIELD FEE L MM (<src_vid> -> <dst_vid>[@<rank>] ) 3KELZ N0

properties(edge) HIBMHEE « X Z FHRSGES () 50 -

FETCH PROP ON serve "player100" -> "team204"@1 VIELD properties(edge) FIRI rank A4 0 1935, 57 FETCH A+ E
rank °

60 FROM "player101" OVER follow VIELD follow. src AS s, follow. dst AS d | JR[EM s player101 F4s6Y follow iH) degree {H °

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

$var = GO FROM "player101" OVER follow YIELD follow. src AS s, follow. dst AS HE A s A ) -
d; FETCH PROP ON follow $var.s -> $var.d YIELD follow.degree
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* SHOW
L)
SHOW CHARSET
SHOW COLLATION

SHOW CREATE
SPACE

SHOW CREATE
TAG/EDGE

SHOW HOSTS

SHOW INDEX
STATUS

SHOW INDEXES

SHOW PARTS

SHOW ROLES

SHOW SNAPSHOTS
SHOW SPACES

SHOW STATS

SHOW TAGS/
EDGES

SHOW USERS
SHOW SESSIONS

SHOW SESSIONS

SHOW QUERIES

SHOW META
LEADER

%
SHOW CHARSET
SHOW COLLATION

SHOW CREATE SPACE <space_name>

SHOW CREATE {TAG <tag_name>

EDGE <edge_name>}

SHOW HOSTS [GRAPH | STORAGE |

META]

SHOW {TAG | EDGE} INDEX STATUS

SHOW {TAG | EDGE} INDEXES

SHOW PARTS [<part_id>]

SHOW ROLES IN <space_name>

SHOW SNAPSHOTS
SHOW SPACES

SHOW STATS

SHOW TAGS | EDGES

SHOW USERS
SHOW SESSIONS

SHOW SESSION <Session_Id>

SHOW [ALL] QUERTES

SHOW META LEADER

il
SHOW CHARSET
SHOW COLLATION

SHOW CREATE SPACE
basketballplayer

SHOW CREATE TAG player

SHOW HOSTS
SHOW HOSTS GRAPH

SHOW TAG INDEX STATUS

SHOW TAG INDEXES

SHOW PARTS

SHOW ROLES in
basketballplayer

SHOW SNAPSHOTS
SHOW SPACES

SHOW STATS

SHOW TAGS ~ SHOW EDGES

SHOW USERS
SHOW SESSIONS

SHOW SESSION
1623304491050858

SHOW QUERIES

SHOW META LEADER
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3.4.2 EAEIER

Wi
BRI TR -
SR A RTEHERF A

BorigERZ RS -

H7R1EE Tag/Edge type HIEAE
oo

T

&R Graph * Storage ~ Meta [R5 =
HUER ~ AR -

HRFAERSIEFICRE, LUEE =
R RTERI)

FH M ETEZ R ARETE Tag f1 Edge
type (BIEEME) MRS -

TRz E R RS R TR O R EIE
E o

T

ERAESRFRAEER

BRrAREER -
ka2 wed-nl B

BRI STATS fEAL I SRR B 2= R ST {5
o

oy

FRLFEZEANAFE Tag/Edge
type °

SrRAPER -

BRIESIEER

BESIE ID HITEE ©

HEYE Session FIEAEHITHIEIH
RIFE

RN H] Meta 510 leader 53 ©
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3.4.3 FA)FIE I

TA

GROUP BY

LIMIT

SKIP

SAMPLE

ORDER BY

RETURN

TTL

WHERE

YIELD

WITH

UNWIND

LERES

GROUP BY <var> YIELD <var>,

<aggregation_function(var)>

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

<number_rows>]

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

<number_rows>]

<go_statement> SAMPLE <sample_Llist>;

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

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

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

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

<value_int>, ttl_col = <property_name>

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

<value>...}

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

<conditions>];

MATCH S$expressions WITH {nodes()|
labels()|...}

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

Nl

GO FROM "player100" OVER follow BIDIRECT
VIELD $$.player.name as Name | GROUP BY
$-.Name YIELD $-.Name as Player,

count(*) AS Name_Count

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

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

GO 3 STEPS FROM "player100" OVER *
YIELD properties($$).name AS NAME,
properties($$).age AS Age SAMPLE
L2232

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

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

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

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

v.player.name, v.player.age

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

Num_friends

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

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

Vi

ERFTE EEE
player100 (5, FHiRiE
AT AT A4, R
k42 (4 HEBRBR o

MHEFEER AR S 2 17
FURHY 3 175

FA T LS A skep
<offset> & B ML E, /5
ANFEE LInIT

<number_rows> °©

TR S B R [A]
TR AR -

ORDER BY )48 & i t 45 5%
HIHEFFHELI o

B [E] S JE T name F1 age
HIRI =171E °

fij# Tag Hi%E TTL i%
7 o

WHERE ) FT AR 5% 1ot
TR, EEHT 60
FII LOOKUP 1B ], MATCH Al
WITH 1EA] o

#F player100 iEAY
player, Fit&hf1HgF
B

WITH ) AT LUK B H b 2
AR MR,
ShFRLE AN AT
i) =R S

oo -
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3.4.4 EI=[AER]

A

CREATE
SPACE

CREATE
SPACE

USE
SHOW SPACES
DESCRIBE

SPACE

CLEAR SPACE

DROP SPACE

3.4.5 TAG iEf]

|

CREATE TAG

DROP TAG

ALTER TAG

SHOW TAGS

DESCRIBE
TAG

DELETE TAG

LERES

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

'<comment>"]

CREATE SPACE <new_graph_space_name> AS

<old_graph_space_name>

USE <graph_space_name>

SHOW SPACES

DESC[RIBE] SPACE <graph_space_name>

CLEAR SPACE [IF EXISTS] <graph_space_name>

DROP SPACE [IF EXISTS] <graph_space_name>

i

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

DROP TAG [IF EXISTS] <tag_name>

ALTER TAG <tag_name>
alter_definition] ...]
ttl_definition] ... ]

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

SHOW TAGS

DESC[RIBE] TAG <tag_name>

DELETE TAG <tag_name_List> FROM <VID>
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il

CREATE SPACE my_space_1
(vid_type=FIXED_STRING(30))

CREATE SPACE my_space_4 as

my_space_3

USE spacel

SHOW SPACES

DESCRIBE SPACE basketballplayer

BZEEZRFREME, EAs
IR ] 2 ) A B AR B A

Schema 55 °

DROP SPACE basketballplayer

N

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

DROP TAG test;

ALTER TAG t1 ADD (p3 int, p4
string)

SHOW TAGS

DESCRIBE TAG player

DELETE TAG testl FROM "test"

3.4.4 E=AER)

Uil
Bl — R -

FEREILE B 2SRl

Schema °

e — B, S
A —PEZER, FHAE
LR TARZSE

% HiNebulaGraph7x ffi
R ETE E =]

EREEEERER -

ke € B = T

Wi

BT IEE AL IRAE—
Tag °

THIBR 24 BT TAEZSBIN AT
i ERYTEE Tag °

152 Tag HIE5H © il
BB ~ BduEE
B, WAL EMEE
& TTL (Time-To-
Live) °

BR YR H N TE
Tag #7H °

HEIGE Tag HIHFAMIE
B, BlnTBaiR ~ $ds
RIYE -

MBRTEE A _ERIFEE
Tag °
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3.4.6 Edge type 15H]

gl

CREATE EDGE

DROP EDGE

ALTER EDGE

SHOW EDGES

DESCRIBE
EDGE

3.4.7 FIEH]

A

INSERT
VERTEX

DELETE
VERTEX

UPDATE
VERTEX

UPSERT
VERTEX

ik

CREATE EDGE [IF NOT EXISTS] <edge_type_name>

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

'<comment>"]

DROP EDGE [IF EXISTS] <edge_type_name>

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

SHOW EDGES

DESC[RIBE] EDGE <edge_type_name>

ik Nl

INSERT VERTEX [IF NOT EXISTS]
[tag_props, [tag_props] ...] VALUES
<vid>: ([prop_value_Llist]) ("n4", 8)

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

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

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

DELETE VERTEX "teaml"

UPDATE VERTEX ON player
"player101" SET age = age + 2

Nl

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

DROP EDGE el

ALTER EDGE el ADD (p3
int, p4 string)

SHOW EDGES

DESCRIBE EDGE follow

WL

3.4.6 Edge type i&4]

i

TRERREIE—A
Edge type °

TR 2 A TAEZS RN Y
i8¢ Edge type °

&£ Edge type 4k
14 o

2 i A A R
H Edge type &#5 °

EETEE Edge type
KR, s
BRR ~ BRI .

TENebulaGraphsE il i+ & & =S [8]
FA—PEEAN A o

MERA., DR A RERET AL o

BEUR b Tag HBIELE -

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

UPSERT VERTEX ON player 454 UPDATE I INSERT , 1SR SAF7E,

"player667" SET age = 31
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3.4.8 jhiEH)

3.4.8 ik

5] % il iRH

INSERT EDGE INSERT EDGE [IF NOT EXISTS] <edge_type> INSERT EDGE €2 (name, age) #ENebulaGraph L il E
( <prop_name_list> ) VALUES <src_vid> -> VALUES "11"->"13":("n1", &3 ] R g A\ —4ka 24590 »
<dst_vid>[@<rank>] : ( <prop_value_list>) [, 1)
<src_vid> -> <dst_vid>[@<rank>] :
( <prop_value_Llist> ), ...]

DELETE EDGE DELETE EDGE <edge_type> <src_vid> -> DELETE EDGE serve MHBRIA o — kAT LUHBR— 458k
<dst_vid>[@<rank>] [, <src_vid> -> "player100" -> "team204"@0 2530 o
<dst_vid>[@<rank>] ...]

UPDATE EDGE UPDATE EDGE ON <edge_type> <src_vid> -> <dst_vid> UPDATE EDGE ON serve &8s | Edge type BIE
[@<rank>] SET <update_prop> [WHEN <condition>] "player100" -> "team204"@0 T e
[YIELD <output>] SET start_year = start_year

STl

UPSERT EDGE UPSERT EDGE ON <edge_type> <src_vid> -> <dst_vid> UPSERT EDGE on serve 254 UPDATE Al INSERT , #NSRi
[@rank] SET <update_prop> [WHEN <condition>] [VIELD "player666" -> "team200"@0 FE, SFEHMIMEN; Wi
<properties>] SET end_year = 2021 IARELE, SREABA -
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3.4.9 &3]

3.4.9 &3]

o [FAES]
Z 5| £ LOOKUP 1 MATCH 1 a1 il o

A

CREATE INDEX

SHOW CREATE

Bi%

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

'<comment>"]

SHOW CREATE {TAG | EDGE} INDEX <index_name>

il

CREATE TAG INDEX
player_index on

player()

show create tag index

ViAA
%} Tag ~ EdgeType /& M4l
#RAERT

Bl Tag 5% Edge type H{#

INDEX

SHOW INDEXES

s &K

DESCRIBE
INDEX
REBUILD REBUILD {TAG | EDGE} INDEX
INDEX [<index_name_Llist>]
SHOW INDEX SHOW {TAG | EDGE} INDEX STATUS
STATUS
DROP INDEX
<index_name>
15

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

(<elastic_ip:port>), ...]
SHOW TEXT SEARCH CLIENTS
SIGN OUT TEXT SERVICE

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

([<prop_name_Llist>])

SHOW FULLTEXT INDEXES

REBUILD FULLTEXT INDEX

DROP FULLTEXT INDEX <index_name>

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

<expression> [YIELD <return_Llist>]

SHOW {TAG | EDGE} INDEXES

DESCRIBE {TAG | EDGE} INDEX <index_name>

DROP {TAG | EDGE} INDEX [IF EXISTS]

index_2

player_index_0

single_person_index

DROP TAG INDEX

player_index_0

Nl

SIGN IN TEXT SERVICE
(127.0.0.1:9200)

SHOW TEXT SEARCH CLIENTS
SIGN OUT TEXT SERVICE

CREATE FULLTEXT TAG INDEX

nebula_index_1 ON player(name)

SHOW FULLTEXT INDEXES
REBUILD FULLTEXT INDEX
DROP FULLTEXT INDEX nebula_index_1

LOOKUP ON player WHERE
FUZZY(player.name, "Tim Dunncan",
AUTO, OR) YIELD player.name
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SHOW TAG INDEXES

DESCRIBE TAG INDEX

REBUILD TAG INDEX

SHOW TAG INDEX STATUS

AR nGQL 56, HHE&ERS]
FIREAIfE R, FInE BRI -

G A BIEZE R ARFTA Tag M
Edge type (BEEM) KRS -

EERERIIMER, BEESN
BIEAM (Field) FI%EHA
(Type) -°

HREREG| - RIS AEIRE
O 2 BT SRR R AR

HERG|ILVRFIN RIAPIRE -

TR 4 B 2 B P AR RS -

i

NebulaGraphf2 3 &5:Z2% T Elasticsearch
SEER, ¥ Elasticsearch &EREY 5, Wl LA#H
SIGN IN iBA)% 5K Elasticsearch 7 3

B SCAAE R o o
IR H B SO AR v o
ARG -

BREET] -
HEETHR] -
MHER 2305 -

{8 FH A AT ©
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https://en.wikipedia.org/wiki/Elasticsearch

3.4.10 TEMEF

RE

T

3.4.11 EREL

RE

EXPLAIN

PROFILE

LERES

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

<edge_alias>]

FIND { SHORTEST | ALL | NOLOOP } PATH [WITH
PROP] FROM <vertex_id_List> TO
<vertex_id_list> OVER <edge_type_List>
[REVERSELY | BIDIRECT] [<WHERE clause>]
[UPTO <N> {STEP|STEPS}] VYIELD path as
<alias> [| ORDER BY $-.path] [| LIMIT <M>]

Bk

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

<your_nGQL_statement>

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

<your_nGQL_statement>

R~

GET SUBGRAPH 1 STEPS FROM
"player100" YIELD VERTICES

AS nodes, EDGES AS

relationships

FIND SHORTEST PATH FROM
"player102" TO "team204"
OVER * YIELD path as p

Nl

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

PROFILE format="row" SHOW
TAGS
EXPLAIN format="dot" SHOW
TAGS
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3.4.10 TEFHZ

WL

187 Edge type HIREHA 5 AT LLEIA
FEAARER, RETEEE -

EHARE LA A E R Z A
12 o IREIREREAR R LT
(<vertex_id>)-
[:<edge_type_name>@<rank>]-

>(<vertex_id) °

W

il nGQL HAMHATIT, HASM
17 nGQL iEf] »

T nGQL 5, SAJE4H TR
PUTHEEE -
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3.4.12 54

3.4.12 554k

» SUBMIT JOB BALANCE
A il

SUBMIT JOB BALANCE LEADER BEMES B S AITE EZ A HE leader © i%i 42 £iREES ID °

o TR

i B
SUBMIT JOB COMPACT fih% RocksDB HY-KFERS compact 1
SUBMIT JOB FLUSH FNTEH AT RocksDB memfile 5 Af##A
SUBNIT JOB STATS JREN—MEAL, AR 2 FTE S R AT o (RLSERUS, AP R LLEE A sHow STATS A5 STt 4528 -
SHOW JOB <job_id> SR AT B N R E B LA SR S5 05 S - Meta JRE5KF suMIT JoB iEKARNT N £ MES, RIEHELAHFE nebula-
storaged °
SHOW JOBS )t 24 iy B 2 (B R T A R AR
STOP JOB 15 11 24 B B =S (Bl R R SE AU TR L,
RECOVER JOB BT BT A R R, R E R E H R A o
o KIEEWR
B Nl WL
KILL QUERY (session=<session_id>, KILL HE—PEEFPUTH LIS — 1 S1EF 0
plan=<plan_id>) QUERY (SESSTON=1625553545984255, PLAN=163) i o

FJEEHT: January 31, 2024

- 119/750 - 2023 vesoft Inc.



4. nGQL #574

4. nGQL 155

4.1 nGQL i

4.1.1 {24 nGQL

nGQLZNebulaGraph{# IR EXEEINIES, FRHRERHEMEL, MH nGQL ZHJFAMBHEARBGTHIZE SQL HiliEs, 5T
5o

nGQL & —M#ATHIIIE . SRR MHAF LRI, Bt aTRe s BB RS R R R — B R, BB R, B85 issue JEA!
NebulaGraph[#IBk - NebulaGraph 3.0 X F #iiiAE7E ¥ openCypher 9 »
nGQL T LA 4
o TR
o FFRITAD
o THRE
o HHEHIE
o SCRFTIRIE S
s XFRAEN
o SRR

o TS openCypher 9 FZEIMIEE (NI BUMEHIEE)

MFI%dE Basketballplayer

A AL #iNebulaGraph R fi%idE basketballplayer SC#:, A5 H NebulaGraph Console, {# &5 -f HUTHIA

Rhre

SOURBIESERT, BALRE T ADD HoSTS /4 Storage TEAHMIMELRF - FLER, 155 W& Storage 4L °

HALFRMARF R S AL
NebulaGraph#ifjiZ 5 nGQL Z Ll N irEi%it:
 (Draft) ISO/IEC JTC1 N14279 SC 32 - Database_Languages - GQL
* (Draft) ISO/IEC JTC1 SC32 N3228 - SQL Property Graph Queries - SQLPGQ
* OpenCypher 9

RIS, EMIERET - FHESER AT S IPREEE S AFPRART B0 A A E -
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https://github.com/vesoft-inc/nebula/issues
https://www.opencypher.org/resources
https://docs.nebula-graph.io/2.0/basketballplayer-2.X.ngql

4.1.1 ft4%& nGQL

A3 nGQL EEFF S HOHI T

G ERS

<> EETLEMIGIR o
EUTEEMAT o

[1 WHETLE o

{3} BRIIEETE o

| P AT T2 o
ALUEE LU

FanaIE S nGQL 15

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

tag_props:
tag_name ([prop_name_List])

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

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

A

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

*7F openCypher H## 1
J74 NGQL fil OPENCYPHER (/]3¢ %

J#4 nGQL /&M NebulaGraph B {7 0l& FSL A & & if)1E 5 - openCypher /& openCypher Implementers Group H4Fi - JEAN4E 1) & &
WEE, A openCypher 9 °

T nGQL EF #4534 T openCypher, XM EALHFA openCypher FHAIEA]

fhre

n6QL IBS = R4 nGQL iBEA + openCypher RAIEA

NGQL 5242 3% OPENCYPHER 9 3?

AN e

P

S .enCypher 37

nGQL &it B MU FEAER 9 DQL #E 4] (match, optional match, with%) -

AitI3## £/ DDL, DML, DCL;

R RIFRA Bolt Bhill;

ATRIFEZA APOC 5 GDS °

TEARSHE R "compatibility” BiE “HAMN" BEEBAAFAMLIT -

£ Issues HEZEFH CARIFRARE R o IR R ILXFhRBLHIETRIA, 5 HACAI-IFHTHF inconpatible bR%E -
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https://github.com/vesoft-inc/nebula/issues?q=is-3Aissue+is-3Aopen+label-3Aincompatible

4.1.1 4% nGQL

NGQL #ll OPENCYPHER 9 1] 2= 3% g Iie?

eSSl openCypher 9 nGQL

Schema §5 Schema 7% Schema

DA = =

eSS Q £ pow(x, y) BN ©

il Rank Te AT FH erank iXE ©

EBh) - A openCypher 9 KJFTH DML i&4] (41 CREATE ~ MERGE %) , AHFFFTH
#) DCL, FISCHEHBS> MATCH, OPTIONAL MATCH FEVEFIENEL -

A SR T BATHE \ + BATHF

Label 5 Tag £ Label AFS4k4A (EIM Tag TR LRI —F R AHRIENE, TTRSIZhEE -

HotE e R5l) e

TigmiFE 5 2 HUL A S PR EUL AR -

I

2 .mpatibility
H+% openCypher 9 # Cypher FEBVERIFA -G RM:

. Cypher Z3RTH Cypher &AL BaHfE— 355 H 7T, T openCypher (%A XHAIER » 741, nGQL WA FES M ImEMN -

2. Cypher 2 VARIEEE £ A2 (constraints) , 3% Unique node property constraints - Node property existence constraints
Relationship property existence constraints » Node key constraints - OpenCypher fiffiH%EAR o 1 nGQL &% Schema R4T, Rl
LAHK £ Schema & X AEH (8 NOT NULL) |, ME—REECRFVIhARE “JE 1 (EME—E” (UNIQUE constraint) -

. Cypher & APoC, openCypher 9 %% APoC - Cypher A Bolt MM %%k, openCypher 9 %% -

W E AT LA BB 2 NGQL HI7R {2
F PRI LAE GitHub #9 features HRNEERD 2500 5 nGQL 7= o

features HXAEEIRZ - features FXAYILH:, B CHFEHCTE T A nGQL KA EFRURE] - F70:

Feature: Basic match

Background:
Given a graph with space named "basketballplayer"

Scenario: Single node
When executing query:

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

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

Scenario: One step
When executing query:

nun

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

Then the result should be, in any order

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

| "serve" | "Heat"

| "serve" | "Cavaliers"

Feature: Comparison of where clause

Background:
Given a graph with space named "basketballplayer"

Scenario: push edge props filter down
When profiling query:
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4.1.1 ft4%& nGQL

GO FROM "player100" OVER follow
WHERE properties(edge).degree IN [v IN [95,99] WHERE v > 0]
YIELD dst(edge), properties(edge).degree
Then the result should be, in any order:
| follow._dst | follow.degree |
| "player101" | 95 |
| "player125" | 95 |
And the execution plan should be:

| id | name | dependencies | operator info
| 0 | Project |1 | |
| 1 | GetNeighbors | 2 | {"filter": "(properties(edge).degree IN [v IN [95,99] WHERE (v>0)])"} |
| 2 | start | | |
BRI R TR -
KT WL
Feature 2 B SRR R
Background I H SO E R E R °
Given TR B AR RTFR S o
Scenario RIS o ARG FZETA eskip MR, FX MR T ROIE A TEETCIEIE R TIE, BN EAL AT EME o (8 iZon ]
18] °
When R ZEHITH nGQL /REIER] o ATLLZ executing query B¥ profiling query °
Then AT When PR AR TR [EIL5 5 GRS RARAR, 1584 issue iB%INebulaGraphHIfA

U
And FIEAT when PR RIEORIVE ST -
o

eskip BRI X ARG o Gl RN L R A AT

MGG % tck case, TE CI/CD HHEhEJAFEHRIEAR
JE7 35 TINKERPOP GREMLIN?
ANHF o WIE TR -
S HF W3C i) RDF (SPARQL) 5 GRAPHQL %7
RICHF o WA -
NebulaGraphfUEBALZEME, 22— 19 Schema #%4i. A3(## RDF Frif o

nGQL A5 #F SPARQL #1 GraphQL °

)5 #3: January 31, 2024
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4.1.2 Bz

Bl (pattern) FIEENILE, EEEWIEF M OIEE, A r4iNebulaGraphiZit & FE, #oitREH -

Liyovi v
B NESSRH, B EE AR o Fl:
(a)

A — AR, T R, HEAEE a AL

% MR
LA s AR R RS, R B SRR D s Z R e Gl
(@)-[1->(b)
B9 — DRI AEIRLGE . P R SRR AR, R A a b, EE AR, Maflb e
X S AR A 77 U] LAY R BME R R A S A, AN
(a)-[1->(b)=-[1-(c)
IXFER—RY AAAFR S 2 (path) o
REEERFED R, AHFE@AX DA o MRNFIOX A, WA LU E e, Fim

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

Tag 1

4.1.2 Bt

fhre

nGQL ##) Tag #f%5 openCypher H#J Label F—LEAR B, LAOE— Tag ZFABMEME, 1 H Tag iR LT JBIERIRA -

BB T A B s i 2 8h, TR R DAY Tag © 640
(a:User)-[]1->(b)
BB A LIk E £ 4> Tag B, G0

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

JE A
AR ERIEARLE R » nGQL fEIX L5 LA LI, J5 (# Sl £ Enofal -
R, BRIy, AR SR R AT, HZOCE5 0, FEREREEMNEN Tag 8% Edge type °
Bl — AW AR
(a:player{name: "Tim Duncan", age: 42})
FERXA R AT U — il

(a)-[e:follow{degree: 95}]->(b)
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A
e — SR AR R B T 1 2 (o P B S B A
AL BT O 2t U BRI TT a1 o ARSI ORI TT [, T LAk, a0
(@)-[1-(b)
M —H, B Ablag o —XHESHTOMRE L, TERHEME ZE - Fia.
(@)-[r1->(b)
R LR Tag —H, AW VE KA © fiulingRA, Fa.

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

4.1.2 Bt

MH LR Tag AR, —&AAEEE T Edge type ° HEIIRINEHHLL W% Edge type, AITLUREERFS () KL @Es T, Ha.

(a)-[r:TYPEL|TYPE2] ->(b)
A —HE, DIRIGFRT LIRS, B

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

R

TEE TR R 2 500 (DU R R R — A KBE, ANREMEH 2 AL - Fian:
(a)-[*2]->(b)

GBI T 3 A 2 DERRE, EIE-FREL (KER2) , E6HT:
(@)-[1->0-[1->(b)

WA LR K EZTER, XA BRIy variable- Length edges , il
(2)-["3..5]->(b)

3.5 RN 3, BARKENS

R T 4 5370~ 5 5 4 A5 6 A5 DA -

WA LB SN, RIRRERAKE, fil:

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

fbre

DASRERARKE, DFFIEERDKRE ((2)-173..]->(b) ) BEAEE ((2)-[*1->0b)) °

—RIERR SR B2 - nGQL AV A ERMmARKE,
p = (a)-[*3..5]->(b)

A LAfE MATCH A R EE

B 55T January 31, 2024
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4.1.3 ERE

4.1.3 R

AR nGQL HHIEEE = -

Examples

nebula> # XITHAEARM.

nebula> RETURN 1+1; # XEERESIITR.
nebula> RETURN 1+1; /| XEERLELBTR.
nebula> RETURN 1 /* XE—RITRER */ + 1 = 2;
nebula> RETURN 11 + \

/* BATER \

FARBIERIRT.

*/ 125

nGQL IFAIFH A () FRIRIT o

OpenCypher %M

* 7 nGQL #, AFMHFETRERRSE () R#etT, BIEREMSEM /~ */ FSHESITIERN -
« 7£ openCypher /N7 B I it -

/* openCypher X% :
XK

LT RIE

—17 */

MATCH (n: label)
RETURN n;

/* R4 nGQL XU#E 1\

X \
LT R \
—11 %/ \
MATCH (n:tag) \
RETURN n;

FJGEHT: January 31, 2024
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4.1.4 K/NFIX 5

TR FNT

DU ER)S HIRERR, [B my_space F MY_SPACE &0 NAN[E AU 25 18] o

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

FRFARR G KNG
LU IEAZSEMAY, B show Fl spaces & KT o

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

HERE S KNG

BEE IR KNG, B0 count() ~ COUNT() ~ couNT() =5 HHY -

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

Fommmmme e R ettt S L LT e +
| count(b) | COUNT(*) | couNT(distinct b) |
IS —— Afsccoosoooo froccoocoococcossosao +
| 4 |5 2 |
R et S L LTS e TR +

FJEHHT: January 31, 2024
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4.1.5 Fhy

4.1.5 KT
LT nGQL FAHEEE L, 4N ERELRTHIFEEE®T « BIRER Schema F{#FXRTF -
AR B8 A e

o HIRARBFI NG TR, MFEEEARHRAN AT DOMERAS S YIERERBRFEIARE F RN HEEEARRAN, TEARSS
(") @, #l Comment” °

o (REAFBFERRFRENRANE, FEARTIS ) @E, #lll "AND® -

Shre

KEEFAE KNG e

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

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

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

nebula> CREATE TAG HR3Z(fEifAk string);
Execution succeeded

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

TRE KT

ACROSS
ADD
ALTER
AND

AS

ASC
ASCENDING
BALANCE
BOOL

BY

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

GET
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4.1.5 Fhy

INT16
INT32
INT64
INT8
INTERSECT
IS
LIMIT
LIST
LOOKUP
MAP
MATCH
MINUS
NO

NOT
NOT_IN
NULL

OF
OFFSET
ON

OR
ORDER
OVER
OVERWRITE
PROFILE
PROP
REBUILD
RECOVER
REMOVE
RESTART
RETURN
REVERSELY
REVOKE
SET
SHOW
STEP
STEPS
STOP
STRING
SUBMIT
TAG
TAGS
TIME
TIMESTAMP
TO
UNION
UPDATE
UPSERT
UPTO
USE
VERTEX
VERTICES
WHEN
WHERE
WITH
XOR
YIELD

ERE KT

ACCOUNT
ADMIN

ALL

ANY
ATOMIC_EDGE
AUTO
BIDIRECT
BOTH
CHARSET
CLIENTS
COLLATE
COLLATION
COMMENT
CONFIGS
CONTAINS
DATA

DBA
DEFAULT
ELASTICSEARCH
ELSE

END

ENDS
ENDS_WITH
FORCE
FULLTEXT
Fuzzy

GOD

GRAPH
GROUP
GROUPS
GUEST
HDFS
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4.1.5 KT

HOST

HOSTS

INTO
IS_EMPTY
IS_NOT_EMPTY
IS_NOT_NULL
IS_NULL

JoB

JOBS

KILL

LEADER
LISTENER
META

NOLOOP

NONE
NOT_CONTAINS
NOT_ENDS_WITH
NOT_STARTS_WITH
OPTIONAL
ouT

PART
PARTITION_NUM
PARTS
PASSWORD
PATH

PLAN

PREFIX
QUERIES
QUERY
REDUCE
REGEXP
REPLICA_FACTOR
RESET

ROLE

ROLES
SAMPLE
SEARCH
SERVICE
SESSION
SESSIONS
SHORTEST
SIGN

SINGLE

SKIP
SNAPSHOT
SNAPSHOTS
SPACE
SPACES
STARTS
STARTS_WITH
STATS
STATUS
STORAGE
SUBGRAPH
TEXT
TEXT_SEARCH
THEN

ToP

TTL_COL
TTL_DURATION
UNWIND

USER

USERS

UuID

VALUE
VALUES
VID_TYPE
WILDCARD
ZONE

ZONES

FALSE

TRUE

)5 #F: January 31, 2024

- 130/750 - 2023 vesoft Inc.



4.1.6 nGQL Xt f57

4.1.6 nGQL Xt&F5H

nGQL #A ™ B ER, HRIEE DR —RI XS0 nGQL EAIA A THEm il 5 ~ B Gus » 2R —HH S H £ AR nGQL
A FI TR A, MBS R BAR S S RIRE » AR S 1E nGQL AR T KIES% -

I

¢ .mpatibility

nGQL A#%5 Cypher Style Guide R[F °

1. 475 T4 -
et

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

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

2. BITEHE 4B R RIER -
TR

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

e

GO FROM "player100" \

OVER follow REVERSELY \

VIELD src(edge) AS id | \

GO FROM $-.id OVER serve \

WHERE properties($").age > 20 \

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

3. FRKE#E 80 NFERT, EAITERIAL AT o
TR

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

%

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

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

fhte

RpEE TR NEE 80 DT, WIFRITIEEITEE, T aHRs 1T -
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R

£ nGQL EAF, KRBT ~ WRAfFS ~ BELUNIFRFNEEEIRAR o EAPRRT a2 s o

1. ARG A S Tag, AREDNASEIAEERR Edge type ©
A

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

.

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

2 R R A A, UTFRI% () EEaE, AT -
i

MATCH (v:basketballTeam) \
RETURN v;

A

MATCH (v:basketball_team) \
RETURN v;

3. RIS, TRAE -
TR
match (V:player) return V Llimit 5;
jice o

MATCH (v:player) RETURN v LIMIT 5;

Pattern

1. #4175 Pattern I, {EXFAMTXENELT, FRREN -
i

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

R

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

2. HEBERERDELIL -
il

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

e

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

3. AR S A F AR
IR
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4.1.6 nGQL Xt f57

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

TR

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

e S S -
Rt

RETURN 'Hello Nebula!';
e

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

Rbre

FRPRPFEMBHRG SEWESH, AR () 73 e il

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

LEARIER]

1. 0905 () 45 nGQL iEA] -
AN

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

e
i
FETCH PROP ON player "player100" YIELD properties(vertex);

2. [EREIESR () DRRNEAEN, ERETAMAEX D SR - £EEFEATED 5 2 FE0EaHIT R -
NIFF

GO FROM "player100" \

OVER follow \

VIELD dst(edge) AS id; | \

GO FROM $-.id \

OVER serve \

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

EEE S

GO FROM "player100" \

OVER follow \

YIELD dst(edge) AS id | \

GO FROM $-.id \

OVER serve \

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

3. EEEHE T RINE BT, HE DS EHE CERIER « AN -5 26 EE RS ROLE 1) 2 S BT R -
ANIFF

Svar = GO FROM "player100" \

OVER follow \

VIELD dst(edge) AS id \

GO FROM $var.id \

OVER serve \

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

Svar = GO FROM "player100" \

OVER follow \

VIELD dst(edge) AS id | \

GO FROM $var.id \

OVER serve \

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

SfE

$var = GO FROM "player100" \

OVER follow \

VIELD dst(edge) AS id; \

GO FROM $var.id \

OVER serve \

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

4.1.6 nGQL Xt f57

S EH: January 31, 2024
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4.2 BHRRE

421 8UH

nGQL SCHFEEBUNFE G -

B

nGQL SCFFFAF5H) 64 (8% (INT64)

et

INT64
INT32
INT16

INT8

R

PSS £2
INT64 B INT
INT32
INT16

INT8

~ 32 fsy (INT32) -~ 16 (%% (INT16) 71 8 % (INT8) -

e

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

-32,768 ~ 32,767

-128 ~ 127

nGOL Bk ENT A (FLOAT) FINUHEF 4 (DOUBLE) -

KA
FLOAT

DOUBLE

RLES7 =2
FLOAT

DOUBLE

3.4E +/- 38 6~7 i
1.7E +/- 308 15~16 fiz

nGQL TRl THEGE, Bli0 1e2 ~ 1.1e2 ~ .3e4 ~ 1.e4 ~ -1234E-10 °

4.2 BiEa

fbre

¥ FF MySQL #1f) DECIMAL %{#E2A! -

BEREE

TEG AFIBHANF R AL A EUER, nGQL 947 9385y LU R

R
INT64
INT32
INT16
INT8
FLOAT

DOUBLE

BEN VID
S

INSHF
&5

P T
RIHF
2

BENEIERR BRI B AR R R
SCfF INT64

SCfF INT64

HF INT64

XHF INT64

EEE DOUBLE

SFE DOUBLE
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4.2.1 #uE

B, nGQL AELHHEE INTS KA VID, HEFH TAG = Edge type WIFANEMHELEILEN INTS - 4 H nGQL EAEI INTS KA
FOfEYER . FREEIEMZETN INT64
* NebulaGraph ¥ #55 A £ Mt il HIEUE:
o T, A0 123456 ©
o T7NEEH], {0 0x1e240 e
o J\iEH], 40 0361100 e
{HNebulaGraph £’ 5 A 3E -+ HIEUE T + IR0 EIRAT o SRS E R ot o
i, JEME score FYFKALS INT | T INSERT A HHEMME oxb , A FETCH FiEa & MBI ERNBIIEE SRR 10, BRRT75iEH 8y oxb 5%
eyt S RE -

* ¥ FLOAT/DOUBLE #Mpu¥ufEisH A INT KRBT, 2RFEUEN & AR

FJGE#T: January 31, 2024
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4.2.2 iR

4.2.2 #i /R
NebulaGraphf{# i 55 sooL FEAf/REIRARTY, AHE(E true B false ©
nGQL SZFFLLAN R 77 2 FA AT /R 1H :

o BB ERER IR SUONFR
* £ WHERE A Ff AR /R (B AR W 5 A

%5 FF: January 31, 2024
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4.2.3 FHH

4.2.3 FIFER

NebulaGraph ¥ ##E &7/ B F ALK TR o

FHSZR TR
nGQL FAFFFER A I 30 T

o (i SCHESE STRING 5 BH A K455 8 o

o {3 BET FIXED_STRING(<length>) FEAAEKFE/FE, <length> NFFFEISE, FU0 FIXED_STRING(32) °

FREBFR AN ANE 5 L5 5 HFE, FIA "Hello, Cooper" B 'Hello, Cooper' ©

FREBEE
nGQL S5 U T 72 8
« ¥ VID RUBRIRE XA RF R -
- B4 B, Schema 4T, @HFEZN - Tag - Edge type FURHER &7 -
o FR M AR SO KA K R o
it
- HRIEEAR AR N KR

nebula> CREATE TAG IF NOT EXISTS t1 (pl1 FIXED_STRING(10));

« RIS T KT
nebula> CREATE TAG IF NOT EXISTS t2 (p2 STRING);

AR AT B R

- M RFENEIEERN, 5ARHY, NebulaGraph#BIMiFArs, (UK & KIERHITHS -

o MIZEKFEMHF N VID i, 5ALKM, NebulaGraphRifi o

o SUFAS

Ht

FHERR AL ERIAT, LR LFH L .
* \n\Enb\F

e "\110ello world"

OpenCypher %M

openCypher ~ Cypher 1 nGQL Z [A/F 240X 5, 41~ openCypher FIRH, REEF 5[ SEH NG5 -

# File: Literals.feature
Feature: Literals

Background:
Given any graph

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

RETURN "' AS Lliteral
Then the result should be, in any order:
| Lliteral |
| | # Note: it should return single-quotes as openCypher required.
And no side effects
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4.2.3 FH&

Cypher R[S R FE LR RS 5AWE 5, nGQL #1E Cypher A/ -

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

Trmononnos froccooooo R Srocoonoo +
| quotel | quote2 | quote3 | quoted |
T S S S +
[ | [ e
Trmononnos froccooooo R Srocoonoo +

BJGHEHT: January 31, 2024

- 139/750 - 2023 vesoft Inc.



4.2.4 B EA

4.2.4 HHEAFNR [A] A
IRICA R H BAFAR A28 7Y A4 DATE ~ TIME ~ DATETIME ~ TIMESTAMP £/l DURATION °
FEEI

o BN E R BIEER, NebulaGraph£RIEALE I timezone_name AT B X, KF1% DATE ~ TIME ~ DATETIME %% HapliAH R (1 th F i /e
BsfE (UTC) B o

Rhte

INFAEECH AR X, 5 RGBT MR S5 HIBCE SO Y timezone name 24K o

* Bi% date() ~ time() Fl datetime() AJLAFEERS XFFATHEHE, {FI4N datetime("2017-03-04 22:30:40.003000+08:00") B
datetime("2017-03-04T22:30:40.003000[Asia/Shanghai]") °

o B4 date() ~ time() ~ datetime() Fl timestamp() RJ LAF ZS (EAREL Y B AY H B Sk 1] ©

* B% date() ~ time() ~ datetime() Fl duration() W LA B A MRIKE B BAOEE— A BAABMEIE, HIU0 date() .month FRECHEI A4
time("02:59:40") . minute ZRE(E AR [A]AY 43 %Y o

o BEATHTELZ BT EE A duration() ITEBTZIA RS o LLAMESZHF date() F1 date() FIDNYE ~ timestamp() F timestamp() ANV ©

o WCER RRIER T, FEMEA Map REEGE o

openCypher FEZ 1
s XFHES A H W~ 5 B B D, AR
o REFFHEL localdatetime() ©
o REFFFRFB o FAF BRI RIAE S, S2FF YYYY-MM-DDThh:mm:ss F YYYY-MM-DD hh:mm:ss ©

o SCFRFRAT T FBRERE, FI tine("1:1:1") ©

DATE
DATE 5 A, {ER A& E - NebulaGrapht&Z 1 E R DATE HIKEE T YYYY-MM-DD ° SZHFRTE i -32768-01-01 FJ 32767-12-31 ©

date() SIFAYB ML FRELIE year ~ month £l day © date() SZIERIA VYYY ~ YYVY-MM B VYyy-mu-DD , B AR A 4 EE H BIERIA Y o1 o

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

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

SRR +
| (date("2023-12-12")-date("2023-12-11")) |
S +
|1 |
SRR +
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4.2.4 HIFAR R 25

TIME
TINE B &, E2AEE HH - NebulaGraphfaZR R R TIME #4504 hh:mm:ss.msmsmsususus © SZ3FHITE 2 00:00:00.000000 £ 23:59:59.999999 ©

time() SZHFAIB M FRELIE hour ~ minute Fll second ©

DATETIME

DATETIME £ & H #FNET 8] - NebulaGraphf&2 Al G 7R DATETIME FUFS 3R YYYY-MM-DDThh:mm: ss.msmsmsususus © 7 50V FEl & -32768-01-01T00:00:00.000000
F] 32767-12-31T23:59:59.999999 °

o datetime() ZFFAVEIE LT ELFE year ~ month ~ day ~ hour ~ minute il second °
* datetime() A*Ff TIMESTAMP K 7UAN H HA (A 450 5k DATETIME ZRAYH H HAME o TIMESTAWP SRE!IRY H HAMEEUEIERE: 0~9223372036 °
e datetime() SLFF int RAMISEL, 1% int SEEIRETAE

# FREUHHIBYEL
nebula> RETURN datetime();

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

# IREX Y AUBYEIHY/)\BY o
nebula> RETURN datetime().hour;

S — +
| datetime().hour |
e +
| 6 \
S — +

# TIRYIEVEAEIRAY DATETIME SERUAVIE,
nebula> RETURN datetime(timestamp(1625469277));

L S +
| datetime(timestamp(1625469277)) |
S S +
| 2021-07-05T07:14:37.000000 |
L S +

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

TINESTAWP £ 75 H BIFNRT ] o S FFAOTEEE UTC BYAIAY 1970-01-01T00:00:01 Fl| 2262-04-11T23:47:16 ©

TIMESTANP 1B LA R4 A

o DA [ BRI U2 FNIZ R © 140 1615974839 , 387K 2021-03-17T17:53:59 ©

o BEI) TINESTANP K70 8 B A 77 =X B 1B I 1B BB ST timestamp() B o

o i\ TIMESTAMP K7 B MEAE Y 5 TCEL BT (A1 BREEEL ~ timestamp() ERELHN now() BREK °

o timestamp() ENECCIFE AZSEIRBCS BURT ARG [FIES SORE ABE IR UZBEONE FI8, BAUUE:  0~9223372036 °

o timestamp() ENEU AT DATETIME 2K 7YY H HA(E ¥ ¥ 5k TIMESTAMP KA H HA(E, H.& A K DATETIME SREIAT H HAME N string 287 -
o REFHERVEUR N 64 fL int

# R ALFIBTIEL
nebula> RETURN timestamp();

# fEAIEERTE,
nebula> RETURN timestamp("2022-01-05T06:18:43");
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4.2.4 B EA

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

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

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

S +

Shre

&N timestamp() EUECAI (A 745 RN HFE S ZROANMED, (H2ET timestamp(datetime()) & AR A 54 8 5L 6L & ZRDRIGAAD

DURATION

DURATION & —BLiELEAURTIA], FH years ~ months ~ days ~ hours ~ minutes ~ seconds 75"Key H FZH A A Map R BIEEFR © filan
duration({years: 12, months: 5, days: 14, hours: 16, minutes: 12, seconds: 70}) °

DURATION & LA R4 s
o N DURATION B QIR T -
o A LU TR B AT

il

1. il Tag, &M datel , FE DATE ~ TIME FlI DATETIME =FfR T o

nebula> CREATE TAG IF NOT EXISTS datel(pl date, p2 time, p3 datetime);
2. AR, AN testl e

nebula> INSERT VERTEX datel(pl, p2, p3) VALUES "testl":(date("2021-03-17"), time("17:53:59"), datetime("2017-03-04T22:30:40.003000[Asia/Shanghai]"));
3. ) testl MIEME p1 2N 2021-03-17 ©

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

4. FKEL test1 BBV pL IR ©

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

N +
| v.datel.pl.month |
| S ——— +
|3 |
N +

5. #Zfk Tag datel HJEME p3 /N T 2023-01-01T00:00:00.000000 fAI{H °

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

e +
| v.datel.p3

N +
| 2017-03-04T14:30:40.003000 |
S +

6. Bl Tag, &FRH school , 7 TIMESTAMP 257 o

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

7. A, AW 0T, FEGAIT B "1988-03-01T08:00:00" ©

# BYEIBZEUEA, 1988-03-01T08:00:00 XHRZAVETEIELA 573177600, ¥%iA UTC BYiEl 573206400,
nebula> INSERT VERTEX school(name, found_time) VALUES "DUT":("DUT", 573206400);

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

8. AR, AW dut, M now() BL timestamp() ENECTEAHSA]
# F3 now() EETFRERYIE]
nebula> INSERT VERTEX school(name, found_time) VALUES "dut":("dut", now());

# F3 timestamp() BERETZAEETIE]
nebula> INSERT VERTEX school(name, found_time) VALUES "dut":("dut", timestamp());

B AT LU WITH TR AR B HPIE R s AT, pilan.

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

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

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

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

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

FJFE#T: January 31, 2024
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4.2.5 NULL

4.2.5 NULL

BOAEOLT, A REGIR, JBIEERT L i, A H ] LU BRI E A RV e (NoT nLL ), BIE A S Bl N A0 EiZ B IEROE, BrRa)

RN D ERINE

NULL fiZ 54

AND ~ OR ~ XOR F NOT FUE(HEMT -

a b aAND b aORbD a XOR b
false false false false false
false null false null null
false true false true true
true false false true true
true null null true null
true true true true false
null false false null null
null null null null null
null true null true null
OpenCypher 3# 71

NebulaGraph™', NULL AJHERIER(ES openCypher ANF, JG4EtBATgESH AL -
NULL fEE#E

NebulaGraph®, NULL AJILEH#EIETRFZ openCypher °
NULL {8 fEALR[E]

NebulaGraph', %f NULL #y#(E LG EIZ5 A HZ openCypher °

il
{#ff NOT NULL
filiE Tag, &FRA player , F57EJEME name 5y NOT NULL ©
nebula> CREATE TAG IF NOT EXISTS player(name string NOT NULL, age int);
{5 show fr & A E QI Tag i8], JBME name 7 NOT NULL , JBTE age WERIAAT NULL ©

nebula> SHOW CREATE TAG player;

| "student" | "CREATE TAG “player” ( |
| | “name’ string NOT NULL, |
‘age' int64 NULL |
| | ) ttl_duration =0, ttl_col = """ |
fpommmmmeoo=s O +

17 A, Kobe , JEBTE age AT LA NULL ©

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

/] NOT NULL Ji& B ERIAH
Bl Tag, &FH player , TEEEME age JyNOT NULL , FFHIXEZRIAE 18 -
nebula> CREATE TAG IF NOT EXISTS player(name string, age int NOT NULL DEFAULT 18);
A Kobe , HIZEEME nane ©
nebula> INSERT VERTEX player(name) VALUES "Kobe":("Kobe");
FE1H) 5 Kobe , JETE age WERINE 18 ©

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

A — +
| properties(VERTEX) |
S S +
| {age: 18, name: "Kobe"} |
A — +

FJGEHT: January 31, 2024
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4.2.6 73

4.2.6 5%
FI# (List) 22 AHUERE, —AFIRE—HTRRFH, 7 LGB TCEEF IR AL BE TR ZIE Pt -
FEALEFTES () MEHES (1) 882 nE, SMTEZAARIGES () R - TEENSEES|F R 20, FIAT UERRTA -
SRR ST S W

OpenCypher F%4E

HEEHERA (i List ~ Set ~ Map) NEEFFfE R S el B o

(eSS
XEFFIATERAE AT DLGE PR 21 e ik, AT DLBE A SRR s IB S IR AT 2

Mgk iR

nGQL M FARscFE AT G &, N 0 Fls, 0 BAE—ArH, 1 FRETAICE, DU, S HEmER, W-1 G, -1 #FrEsE—1
JLE, 2 FREEGEZALE, DU -

o [M]: ERTHA MMTE -

« [M.N]: #FRH < T < NEITTZE o N 0 B, R[E
o [M..]: FRN < Tz ILE °

o [.N]: F) Fif < NIOTEE o N O B, SRES

fhre

o AR TIRRE A ZS, AR LUE R R [E o
o M= N, GR[ERES o
o FIEEAICER, RN N null, REFREE BAD_TYPE ; SEREZMET, wai Ny null, 3R[E null e

HY

HY

il

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

Hommommoeeo +
| a \
O +
[ 01,2, 3] |
Hommommoeeo +

# REFIR [1,2,3,4,5] PAETRN 3 B7TK. FIRNMUETFITEMN 0 Fa, FIRERTERA 4
nebula> RETURN range(1,5)[3];

# REFIR [1,2,3,4,5] PAETRN-2 BtK. FIRNEE—NTRNUETRE-1, FAit-2 JEARE_1 xR, B0 4
nebula> RETURN range(1,5)[-2];

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

# REFIR [1,2,3,4,5] RTFAFIBEM 0 B 3 (F2HE 3) BT,
nebula> RETURN range(1,5)[0..3];
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# REFIR [1,2,3,4,5] PUEBETHRAT 2 BT,
nebula> RETURN range(1,5)[3..] AS a;

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

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

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

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

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

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

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

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

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

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

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

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

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

# [0..0] BHREINZE,

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

la |

Homeot

[0

E—

#M = N BY, REIRZE,

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

[a |

Homeot

[0

E—

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

# F{HIX [1,2,3,4,5] PRTRABIMESE, RERIIRERERAHERE,
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4.2.6 73

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

O +
| a \
Fommmmmmm e +
| [-6, -4, -2, 0] |
O +

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

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

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

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

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

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

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

 S—— +

|r \

N +

| [142, 136] |

| [142, 141] |

Fommm e +
OpenCypher FA M

 7£ openCypher #, EifjFITERMIRE null , T nGQL 1, i) F T EIHR[E] 0UT_0F_RANGE ©

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

R +
| range(0,5)[-(12)] |
T +
| OUT_OF_RANGE |
R +

o HEHWEER (I set ~ map ~ list) RREAFME N SEGAIEE -
o BB EEE R FEAEIRRIEE Y SR, TIARZANE BB, SRAA SIS, I BT LUk EALAR Rank (B 46
BRINGF

o List #/RZFF pattern, A0 [(src)-[1->(m) | m.name] ©

5 E#T: January 31, 2024
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4.2.7 84

427 %4
e (Set) REAYURKL, SHaTR—ETE, 571 (List) TRAME, RETHTRELFN, AAAFES -
BEMERES (O MATEES ) B#EEANTE, &ML RZAAEGES () B - RGNS RAEES T2, Fe LUERBRTH -
RS -
OpenCypher F%4E
o EAHAREE (Fit0 List ~ Set ~ Map) NREAEREH S EGAREYE: «
* {£ OpenCypher ', BEEHAE—MEERER, 17 nGQL ', AP A LUEHES -

il

# RES%E {1,2,3}
nebula> RETURN set{1, 2, 3} AS a;

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

# RESSE {1,2,1}, RAKSFANRELE TR, S&E {1,2}, BIRF2EFH.
nebula> RETURN set{1, 2, 1} AS a;

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

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

—— +
[a |
E— +
| true |
—— +

# HHEAHNTHREE,

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

[a]

Ea—

[ 2]

o

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

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

/5 H: January 31, 2024

- 149/750 - 2023 vesoft Inc.



4.2.8 Wit

4.2.8 It

Bt (Map) @82 A%dEEE - — P BEHE —HEEY (Key-Value) MITTFHEA o BT, Key &FFFHEM, Value A LUBEMEIRRA - H
PRI LB map[ ' <key>'] HUTIEIRBUB ST HRYTTE ©

BT HERERES () MERRES (3) SFEZDEEN, S MEENZEHEGES () FRBIF - BENEE RS EERS T Hang, FIrT LU
1775 ~ HIRFFA AR R -

OpenCypher %M
o EAKIRAER (Flfn List ~ Set ~ Map) INEEMEGE SR @M -

o R FFEHE (map projection) ©

il

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

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

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

S S — +
| a |
S S +
| {listkey: [{inner: "Map1l"}, {inner: "Map2"}1} |
S S — +

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

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

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

fmmmmmoes +
['b \
E S — +
[ {2, 1} |
fmmmmmoes +

# YUMTBRSth 2 DA R Ekey, BARZE#value,
nebula> RETURN "a" IN MAP{a:1, b:2} AS a;

T +
[a |
Cj— +
| true |
T +

/55 H: January 31, 2024
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4.2.9 RIYEEGR

4.2.9 RAVRHL
KB R FA TR A ol B — T o

NebulaGraph 3 ## 2 AIFARAER o FES I A EHEL -

il

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

fomcozoscos +
['b \
S —— +
| true |
focososcos +
| false

S —— +
| true |
focososcos +
| false |
S —— +
| _NULL__ |
focososcos +

%5 ¥ January 31, 2024

- 151/750 - 2023 vesoft Inc.



4.2.10 Hh3E 7 [H]

4.2.10 #3323 [E]
Hi#73[8 (GEOGRAPHY) /2 HIZ4E BRI Al 3 R Hb FE 28 18] 5 B HUEUEZ A o NebulaGraph Y §i St i # 2 2 &1y Point ~ LineString I
Polygon =FH#iFILk 4% SQL-MM 3 SFRUEHMEL geo MRHT ~ Hiid ~ BRAILE ~ e ~ IEIAMIE B 5L -

GEOGRAPHY

GEOGRAPHY HBEARAZE &, HESEERE— A, I "PoINT(3 8)" RREE R 3°, LFERN 8 « DRI £ -

KA ZN| Wi
Point "POINT(3 8)" FRTY
LineString "LINESTRING(3 8, 4.7 73.23)" LR
Polygon "POLYGON((0 1, 12, 2 3, 0 1))" ESUbIZ il

fhte

W) E AR LA GEOGRAPHY %4/, {370 INSERT VERTEX any_shape(geo) VALUES "1":("POINT(1 1)") , T ZfFH geo BETsEHIRRA 5 M
N\, %N INSERT VERTEX any_shape(geo) VALUES "1":(ST_GeogFromText("POINT(1 1)")); °

ZN Y|

//RUR Tag, RVFFEEERRUIEREHIEREL,
nebula> CREATE TAG IF NOT EXISTS any_shape(geo geography);

//RUR Tag, RAVFFERARIIRZREHIRREL,
nebula> CREATE TAG IF NOT EXISTS only_point(geo geography(point));

//8032 Tag, RAVFIFELRA IR MIEAE,
nebula> CREATE TAG IF NOT EXISTS only_Linestring(geo geography(linestring));

//0U2 Tag, AAVFEFHEZ DAL BB,
nebula> CREATE TAG IF NOT EXISTS only_polygon(geo geography(polygon));

//802 Edge type, RVFFFIEERAMMIREBBIEAER,
nebula> CREATE EDGE IF NOT EXISTS any_shape_edge(geo geography);

//RVBRTFHE S AR ZR A Y .
nebula> INSERT VERTEX any_shape(geo) VALUES "103":(ST_GeogFromText("POLYGON((0 1, 1 2, 2 3, 0 1))"));

/R TFHE S DRIR 2 B AYi0,
nebula> INSERT EDGE any_shape_edge(geo) VALUES "201"->"302":(ST_GeogFromText("POLYGON((0 1, 12, 2 3, 0 1))"));

//EER 103 BEMY geoo
nebula> FETCH PROP ON any_shape "103" YIELD ST_ASText(any_shape.geo);

| ST_ASText(any_shape.geo) |
$en

| "POLYGON((0 1, 12, 2 3, 0 1))

//EiiA 201->302 KIEMY geoo
nebula> FETCH PROP ON any_shape_edge "201"->"302" YIELD ST_ASText(any_shape_edge.geo);

S S S S S +
| ST_ASText(any_shape_edge.geo)

frosoosoocooooosoocoooosssosoosSeas +
| "POLYGON((0 1, 12, 23, 0 1))" |
S S S S S +

/179 geo BMERIEZRSIHER LOOKUP &ifo

nebula> CREATE TAG INDEX IF NOT EXISTS any_shape_geo_index ON any_shape(geo);
nebula> REBUILD TAG INDEX any_shape_geo_index;

nebula> LOOKUP ON any_shape YIELD ST_ASText(any_shape.geo);

Srosooosoosooosoosoootoosoossoosood +
| ST_ASText(any_shape.geo) |
o OO EEEOOEEEEEOOEEOEEOOEEOEEO0d +
| "POLYGON((0 1, 12, 2 3, 0 1))" |
Srosooosoosooosoosoootoosoossoosood +
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4.2.10 H3EZS[R]

71 geo BIULBIERSIN, EATLERE geo RIIMIZEL - WHIAT »

28 BIME Wi

s2_max_level 30 S2 cell FITHFTRIHAER « BUE: 1~ 30 < WENNTEOMER, BIRE BRI RITE
PEATHATE ©

s2_max_cells 8 S2 cell FITHFERYRALE, AT DURBIETTAAY TIER < BUE: 1~ 30 ° X TERIREIXI

(Flanguzase) , wf LV REOE -

gbte

FEEW EWAZHOS Point KAEMERCE R, Point KAUBIER) s2_max_Level #7930 -

nebula> CREATE TAG INDEX IF NOT EXISTS any_shape_geo_index ON any_shape(geo) with (s2_max_level=30, s2_max_cells=8);

EZRSIURAIES NG 4A -

FJEE#T: January 31, 2024
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3 EAE AN

431 HEER (TRLHEH)

HOEMERERFAFROBRNE R, REHTTE  SMAREHFS, BERESER -
NebulaGraph¥ #=fi Uil (T EAEH (HTHM) -

« (opencypher ¥ZEA)) HEBEA DT, ENIERILY FIRGR RS R4 -

o (F% nGQL) ZAEMAILIAILE, LIEIHE () S0, EERE 1 EilisE -

o (F% nGQL) WLUAEEM () HE M EWEsEsR, b M EiE R LUER F— SR -

OpenCypher F %4
EEEEOT, EAZIRA opencypher HAEAMFEE nGQL 1HA], {FIA1MATCH ... | 60 ... | VIELD ... °
o WIR(#H openCypher 75 (MATCH ~ RETURN ~ WITH %) , iS5 ANEL(H & EM e SHA T

o ISR FE A nGQL ¥EA) (FETCH ~ 60 ~ LOOKUP %) , W /ifi & A E Y SHETFA] -

AEBALFFFS

flm—rERE=FER A~ B~ C 4, AR—MERE B2 MHEIRE, CE—IEHME, WREHITIR S, ABM— M ERIEHIT R,
AN EERBAE N BOEERR, WESAMAFBGRTHUTIEEF -

fhre

openCypher EHHESHEK -

N
* opencypher #7iE]

# FOEESNEN,
nebula> MATCH p=(v:player{name:"Tim Duncan"})--() \
WITH nodes(p) AS n \
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43.15%

s

i) (FrLER)

UNWIND n AS n1 \
RETURN DISTINCT nl;

e R4 nGQL (45)

# FRREA,
nebula> SHOW TAGS; SHOW EDGES;

# BAZ .

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

* 4 nGQL (EEF)

# EEFEES I EW,

nebula> GO FROM "player100" OVER follow YIELD dst(edge) AS id | \
GO FROM $-.id OVER serve YIELD properties($$).name AS Team, \
properties($*).name AS Player;

fpommmmmooos fo=mmmccosmnmcces +
| Team | Player
S S +
| "Spurs" | "Tony Parker"

| "Hornets" | "Tony Parker"

| "Spurs" | "Manu Ginobili"
S S +

)5 #F: January 31, 2024
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4.3.2 HENLR

432 HENZ &

NebulaGraph fu iP5 — 415 ARG RAE R B E LA R E G 5 — 580 -

OpenCypher %M
YR AR E - DR, TELRB TGS o Fl:

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

v [

+— 4+ —
1
i
1
|
i

I v B E R -

FER—1 MATCH IERII#EAF, NEEEERADEZE o flil e MEEEEWTAEKN p=(v1)-[e*2..2]->(v2)-[e*2..2]->(v3) F °

£ nGQL
nGQL ¥ RBIIE T X A=A LLFERN Svar_name , var_name FHFEE ~ 05 al FRIZE () WAk, e A E b5 -
HEERELFIT (AEAERT) AR, HITERELRM AT, FRAHME S5 ~ $4T - session {# A2 FiHYHE LEH -
RFAUAERESERTERNEELER - EAENFAEEESLESGER -

the

* HEXZRX ARG -
s EESTRNAEEENEAIENY, HEXD S ; 440 LEEIES - #1520 nGQL KI%IEH -

i

nebula> $var = GO FROM "player100" OVER follow YIELD dst(edge) AS id; \
GO FROM Svar.id OVER serve YIELD properties($$).name AS Team, \
properties($”).name AS Player;

+ +. +
| Team | Player |
+ + +
| "Spurs" | "Tony Parker" |
| "Hornets" | "Tony Parker" |
| "Spurs" | "Manu Ginobili" |
+ + +

5 E#: January 31, 2024
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4.3.3 51 MBI

4335/ HEM

F P AT LAYE WHERE A VIELD T~6) 55| F S B h g ik

fhre

AIEESGE M THRAE nGQL 8 GO 1A -

51 AR
et

$.<tag_name>.<prop_name>

2R Vi

$n I

tag_name Al Tag &7
prop_nare Tag WHIBE AR

H A

$$.<tag_name>.<prop_name>

S gkl

$$ ELRE

tag_name HH) Tag &%

prop_name Tag HNHIJE TR
SR E T

51 A E LR E

<edge_type>.<prop_name>

24 BH
edge_type Edge type
prop_nanme Edge type @A R

SIAAERL R

BrT BEXHILENE, BAEE I NI N E R

2R iR

_src palibpl

_dst EE B

_type DEIRBNERGRES, IERSFRATTE: EECHERY, AEChERD
_rank A rank {8

Rl
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4.3.3 51 MBI

# REIEIASA Tag player 89 name EBHEMBEMSE Tag player B age EBMH(E,

nebula> GO FROM "player100" OVER follow YIELD $7.player.name AS startName, $$.player.age AS endAge;
focooosoocoooo S — +

| startName | endAge |

O dimmmemcen +

im Duncan" | 36 |

| "Tim Duncan" | 41 |

ST S +

# iR[E Edge type follow B9 degree BIMfE.
nebula> GO FROM "player100" OVER follow YIELD follow.degree;

+- -+
| follow.degree |
frococooooooosno +
| 95 \
T +

# %[0 EdgeType & follow EIiBHA VID. BAI= VID. EdgeType 4RE3 (EFAIEMA, #mEmL) , MBK rank {E.
nebula> GO FROM "player100" OVER follow YIELD follow._src, follow._dst, follow._type, follow._rank;
Hmmccccocossoo e frmoooonsoonncas +

T
| follow._src |

+-

| "player100" | “player101" | 17 |0 |

| "player100" | "player125" | 17 |0 |

T — R frocccoosssoooos I — +
Eﬁﬁ)ﬂl&%%‘f{%

MNebulaGraph 2.6.0 #3%# T## Schema M5EE%EL o LL 7R FI#ENebulaGraph 3.5.0 FHELIEEN T

GO FROM "player100" OVER follow YIELD properties($*).name AS startName, properties($$).age AS endAge;
GO FROM "player100" OVER follow YIELD properties(edge).degree;
GO FROM "player100" OVER follow YIELD src(edge), dst(edge), type(edge), rank(edge);

NebulaGraph 3.5.0 345§ IHEE ©

5 # % January 31, 2024
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4.4.1 W

NebulaGraph 3 FF R FFU T o

15 W

= R

1=, < NET

> KTF

>= RFET
< N

< INTET
IS NULL 3 NULL
IS NOT NULL % NULL
IS EMPTY T
IS NOT EMPTY TETE

PUERHRER 25 SR true B0 false ©

4.4 5255

Rhre

o WRCRREREMEE R A E X, 45RWHE NLL B E o

o EWPTY S ETOUHTHIT, A FrEiEE a B e, AEERT GRouP BY ~ count() ~ sum()

~ max() ~ hash() ~ collect() ~ + »

*

o

OpenCypher 7

openCypher F% A EMPTY , FEHALRHE MATCH &7 (£ EMPTY ©

il

FREBHER, KX RNE o NEKBAEAME -

fbre
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| false | true
R ittt +

nebula> RETURN 3 > 2;
+ +

| 3-2) |

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

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

nebula> YIELD 2.0 < 1.9;

nebula> YIELD 0.11 <= 0.11;

nebula> YIELD 1 != '1';

IS [NOT] NULL

nebula> RETURN null IS NULL AS valuel, null == null AS value2, null != null AS value3;
froomnosoo frocossoosoo froccoccoooo +

| valuel | value2 | value3

nebula> RETURN Length(NULL), size(NULL), count(NULL), NULL IS NULL, NULL IS NOT NULL, sin(NULL), NULL + NULL, [1, NULL] IS NULL;
S S S — froccoccossomao S S S frocccoocooe drocccmcoscoooo T +

| length(NULL) | size(NULL) | count(NULL) | NULL IS NULL | NULL IS NOT NULL | sin(NULL) | (NULL+NULL) | [1,NULL] IS NULL |

| true | false

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

S S S S +
| map.name IS NOT NULL |
Fom e +
| false |
S S S S +

nebula> WITH {name: 'Mats', name2: 'Pontus'} AS mapl, \
{name: null} AS map2, {notName: 0, notName2: null } AS map3 \
RETURN mapl.name IS NULL, map2.name IS NOT NULL, map3.name IS NULL
e e e e +
| mapl.name IS NULL | map2.name IS NOT NULL | map3.name IS NULL |

- 160/750 -
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4.4.1 HESRF

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

R e L e e e e e e +
| n.player.age IS NULL | n.player.name IS NOT NULL | n.player.empty IS NULL |
T N — R —— +
| false | true | true |
| false | true | true |

IS [NOT] EMPTY

nebula> RETURN null IS EMPTY;

R e +
| NULL IS EMPTY |
L S — +
| false |
R e +

T — +
| "a" IS NOT EMPTY |
foocoocoooooooccoooo +
| true |
T — +

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

55 F: January 31, 2024
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4.4.2 TIRAF

NebulaGraph ¥ FFR/R U o

5 Wi
AND bk
OR B
NOT BERAE
XOR BB

4.4.2 HIRFE

the

IE 0 BT BRI /R

FJEH#T: January 31, 2024
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4.4.3 EHENF

4.4.3 EIERT

nGQL R EHEIESR () 2D ENHEAHA -

openCypher 371

EEAIGEMTEE nGQL »

B
nGQL Ml SQL ZRM—AEEX A& FEMIHRM T -
« £ SQL ', TEHNEREETIWIHATH -

e £ nGQL #, TEINEETEML shell HEVEER () SKLHHY -

ZN /|

nebula> GO FROM "player100" OVER follow \
VIELD dst(edge) AS dstid, properties($$).name AS Name | \
GO FROM $-.dstid OVER follow YIELD dst(edge);

| "player100" |
| "player102" |
| "player125" |
| "player100" |

WAFAE YIELD F) R TR ERIR ISR E R G, AR EESAMEMNSIAAT S, FIrRFIFH) - dstid °

2N
NebulaGraph# fE BN PEREE M, LLA | B NI, (RIIFELL R LA T TE:

CEERFISERAE - I EEE AT A AT EEE, SUEA R A AN EETA -
FEAGRTFEFIRBFIN, XA BERRITHY -

CUER A R KEHURS | BAEIERI AN ERTBE S AEE K o AT DL RS A E )

CRIATRFFRIEA

- BT EI IR [ 55 R AE R R AR 47

&R &k graphd,

. #1 graphd PuUTH45 B o

X L graphd $UUTSEREH A | B MRS -

)5 #F: January 31, 2024
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4.4.4 51 A%

4.4.4 5| AT

nGQL $2{t5| FFFRFR wHERE A1 YIELD FRIF BN, s B &Il HEERT Z TR0 AR H A5 R

openCypher 321

SIRFFOGE A T4 nGQL e

EILEERIES

ElbEEsS Uil

3 SIS - BLZERES LS AR -

$$ SIHERAE - BZERES LS AR -

§- SIREAERHEER 2GR LTER - ELERIESNEEN -
il

# IREEEIE = B B R B,
nebula> GO FROM "player100" OVER follow YIELD properties($*).age AS SrcAge, properties($$).age AS DestAge;

frocoooooo S +
| SrcAge | DestAge |
-------- SO ——
| 42 | 36 |
| 42 | 41 |
-------- S ——

# 3R[E] player100 :BFEHY player HYRFFIEIRA.
nebula> GO FROM "player100" OVER follow \
YIELD dst(edge) AS id | \
GO FROM $-.id OVER serve \
YIELD properties($”).name AS Player, properties($$).name AS Team;

rocoooococooooocoo Mocccoooooco +
| Player | Team |
S frocccoocooeo +
| "Tony Parker" | "Spurs"

| "Tony Parker" | "Hornets"

| "Manu Ginobili" | "Spurs" |
S frocccoocooeo +

5 E#: January 31, 2024
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4.4.5 BEHIBEN

4.45 BEEBHTF
GBI L AMERET, ALUEAEESZEAF, FE UNION ~ UNION ALL ~ INTERSECT FlI MINUS °

FrEREBERANECIAR, R — nGQL FA+HHE Z M Ea25 4T, NebulaGraphz NERIAHTHE, IRIEMESIHEINT -

BEABEATHIG AR ) P E 2 &4 R 26 TR 5EF—2L, B0 RETURN a,b,c UNTON RETURN a,b,c A a,b,c AR BIFFF 75 B0 —20 -

UNION ~ UNION DISTINCT ~ UNION ALL
<left> UNION [DISTINCT | ALL] <right> [ UNION [DISTINCT | ALL] <right> ...]
* SZELAF UNION DISTINCT (BRfEFIZES UNION ) SR[EIRMEEE A Fl B HFFE, NEEHEMITH o
o SZEFT UNION ALLR[EIF M EA A F B (U364, WEEENITE
o left Fl right LAV AAFECR AT REDR R A o IR FEEIEIRLEY, HS W LA -
el

# BEIANENERNHE, TLEELENTR.

nebula> GO FROM "player102" OVER follow YIELD dst(edge) \
UNION \
GO FROM "player100" OVER follow YIELD dst(edge);

| "player100" |
| "player101" |
| "player125" |

nebula> MATCH (v:player) \
WITH v.player.name AS n \
RETURN n ORDER BY n LIMIT 3\

UNION \
UNWIND ["Tony Parker", "Ben Simmons"] AS n \
RETURN n;

S +

[n |

docmmemmmmmemcmmeeeeo +

| "Amar'e Stoudemire"
| "Aron Baynes"
| "Ben Simmons"
| "Tony Parker"

# BEAENEINERHE, SEELNTER.

nebula> GO FROM "player102" OVER follow YIELD dst(edge) \
UNION ALL \
GO FROM "player100" OVER follow YIELD dst(edge);

| "player100"
| "player101"
| "player101"
| "player125"

nebula> MATCH (v:player) \
WITH v.player.name AS n \
RETURN n ORDER BY n LIMIT 3\

UNION ALL \
UNWIND ["Tony Parker", "Ben Simmons"] AS n \
RETURN n;

S +

[n |

docmmemmmmmemcmmeeeeo +

| "Amar'e Stoudemire" |
| "Aron Baynes"
| "Ben Simmons"
[ |
[ |

"Tony Parker"
"Ben Simmons"

# UNION tZETU#0 VIELD BE—EMA, ZENSNES—ITHEY, SIHERNFREE,
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nebula> GO FROM "player102" OVER follow \
YIELD dst(edge) AS id, properties(edge).degree AS Degree, properties($$).age AS Age \
UNION /* DISTINCT */ \
GO FROM "player100" OVER follow \
VIELD dst(edge) AS id, properties(edge).degree AS Degree, properties($$).age AS Age;

R ittt R et Fommm o +
| id | Degree | Age |
frocoocoooooooo S — SO +
| "player100" | 75 | 42
| "player101" | 75 | 36
| "player101" | 95 | 36
| "player125" | 95 | 41
T — frocosooos frocooo +
INTERSECT

<left> INTERSECT <right>

o JZEFF INTERSECT IR BB MEA A F1 B U5 -

o Left Ml right MAUE AHFEEE N TIFNEIRE R o (RFERREIRREL, 5 WERE -
Nl

# REHENEWLERIE.
nebula> GO FROM "player102" OVER follow \
VIELD dst(edge) AS id, properties(edge).degree AS Degree, properties($$).age AS Age \
INTERSECT \
GO FROM "player100" OVER follow \
VIELD dst(edge) AS id, properties(edge).degree AS Degree, properties($$).age AS Age;
Srommmiam oo oo +
| id | Degree | Age |
Fa—

FU

nebula> MATCH (v:player)-[e:follow]->(v2) \
WHERE id(v) == "player102" \
RETURN id(v2) As id, e.degree As Degree, v2.player.age AS Age \
INTERSECT \
MATCH (v:player)-[e:follow]->(v2) \
WHERE id(v) == "player100" \
RETURN id(v2) As id, e.degree As Degree, v2.player.age AS Age;
Srommmiam oo oo +
| id | Degree | Age |
EI—

FU

nebula> UNWIND [1,2] AS a RETURN a \
INTERSECT \
UNWIND [1,2,3,4] AS a \
RETURN a;

E—

| a|

ot

|1

2]

F—

MINUS

<left> MINUS <right>

BEAF NINS SR EIF A AT B fUZER, BUA-B o iBIER left Fl right FUNFF, A-B RREHES A, (HEAERES B FHILE

il

# BEFEE—NEERF, BRFEE-NTNERPHTR.
nebula> GO FROM "player100" OVER follow YIELD dst(edge) \
MINUS \
GO FROM "player102" OVER follow YIELD dst(edge);

nebula> GO FROM "player102" OVER follow YIELD dst(edge) AS id \

MINUS \
GO FROM "player100" OVER follow YIELD dst(edge) AS id;
| +
| id
fmosoosssoosos +
| "player100" |
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I

4.4.5 BEHIBEN

nebula> MATCH (v:player)-[e:follow]->(v2) \
WHERE id(v) =="player102" \
RETURN id(v2) AS id\
MINUS \
MATCH (v:player)-[e:follow]->(v2) \
WHERE id(v) =="player100" \
RETURN id(v2) AS id;

T — +
| id

froocoocoooooooo +
| "player100" |
T — +

nebula> UNWIND [1,2,3] AS a RETURN a \
MINUS \
WITH 4 AS a \
RETURN a;

YEWOETESZHEANEER () B, SEAFAE%EES o FI4060 FROM 1 UNION GO FROM 2 | GO FROM 3 AH 24T 60 FROM 1 UNION (GO FROM 2 | GO FROM

il

nebula> GO FROM "player102" OVER follow \
VIELD dst(edge) AS play_dst \
UNION \
GO FROM "team200" OVER serve REVERSELY \
VIELD src(edge) AS play_src \
| GO FROM $-.play_src OVER follow YIELD dst(edge) AS play_dst;

| "player100" |
| "player101" |
| "player117" |
| "player105" |

nebula>|GO FROM "playerl02" 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;

REW S EPITIAENRIER), RFTITEAER UNTON $R1E o
[Bl45 5 AT LUE AT ROTESE S, B

nebula> (GO FROM "player102" OVER follow \
VIELD dst(edge) AS play_dst \
UNION \
GO FROM "team200" OVER serve REVERSELY \
YIELD src(edge) AS play_dst) \
| GO FROM $-.play_dst OVER follow YIELD dst(edge) AS play_dst;

BEWRT, EES RIS ST, BISEHIT oNToN 3R 1E . FRELERAE G ERFT T — R

%5 #5: January 31, 2024
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4.4.6 FIFERZHET

NebulaGraph 3 ##{# 7 8z ST TR ~ R ~ IWEGEH - SXRHFIBRAFMT -

AR PiEA

+ FERETIFER o

CONTAINS TEFFFERPHITHER -
(NOT) IN FAFER R IR ME
(NOT) STARTS WITH FEFRF R TF L HITILAS ©
(NOT) ENDS WITH TEFIAFERAVLE BT IRAC -
IEMFIA B IE MR TR £ o

4.4.6 THEBZHE

g&&)t(&

PR B IR X ) KNG

R~

nebula> RETURN 'a' + 'b';

R +
| (Camenbt) |
T +
| "ab |
R +
nebula> UNWIND 'a’ AS a UNWIND 'b' AS b RETURN a + b
oo +

| (atb) |
Fommmm +

| "ab" |
oo +

CONTAINS

CONTAINS ZER I S A2 A IR TR ER R

nebula> MATCH (s:player)-[e:serve]->(t:team) WHERE id(s) == "player101" \
AND t.team.name CONTAINS "ets" RETURN s.player.name, e.start_year, e.end_year, t.team.name;
T S droccoocomcao T +
| s.player.name | e.start_year | e.end_year | t.team.name |
+.  EEE o
| "Tony Parker" | 2018 | 2019 | "Hornets"
T S droccoocomcao T +

nebula> GO FROM "player101" OVER serve WHERE (STRING)properties(edge).start_year CONTAINS "19" AND \
properties($”).name CONTAINS "ny" \

YIELD propertles(S“) name, properties(edge). start _year, propertles(edge) end_year, properties($$).name;

L +
| properties($*).name | properties(EDGE).start_year | properties(EDGE) .end_year | properties($$).name |
R —— S N N —— +
| "Tony Parker | 1999 | 2018 | "Spurs

femmmmmssssssssasseess S N S S — L — +

nebula> GO FROM "player101" OVER serve WHERE !(properties($$).name CONTAINS "ets") \

YIELD propertles(S“) name, properties(edge). start _year, propertles(edge) end_year, properties($$).name;

L +

| properties($*).name | properties(EDGE).start_year | properties(EDGE).end_year | properties($$).name |

R —— S N N —— +

| "Tony Parker | 1999 | 2018 | "Spurs

femmmmmsssssossasseess S e S S — L — +
(NOT) IN

nebula> RETURN 1 IN [1,2,3], "Yao" NOT IN ["Yi", "Tim", "Kobe"], NULL IN ["Vi", "Tim", "Kobe"]
T S O S S S S +

| (1IN [1,2,3]) | ("Yao" NOT IN ["Yi","Tim","Kobe"]) | (NULL IN ["Yi","Tim","Kobe"])
B e F +
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4.4.6 THEBZHE

—

(NOT) STARTS WITH

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

S S i T T S R S S S S +
| ("apple" STARTS WITH "app") | ("apple" STARTS WITH "a") | ("apple" STARTS WITH toUpper("a"))

e e e e e e e PP R P e LT e +
| true | true | false |
focccccosooossosooooosossosos dhcccccccccccccoooooooooo0os e +

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

S S S e S S S +
| ("apple" STARTS WITH "b") | ("apple" NOT STARTS WITH "app") |
T - S +
| false | false |
S S S e S S S +

(NOT) ENDS WITH

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

e o oo C o E S S EEE OO O E T OO O SO EEC OO EOEEaCEEoa = +
| ("apple" ENDS WITH "app") | ("apple" ENDS WITH "e") | ("apple" ENDS WITH "E") | ("apple" ENDS WITH "b")

S S S S S S +
| false | true | false | false |
e frocooccooossecnooonmonaEoD frconcoooooasEEEEoacEEEEO = +

IEMA

fhre

Y opencypher HZAIER] (MATCH ~ WITH %) HFIENIZEER, JRAE nGQL i) (FETCH ~ 60 ~ LOOKUP &) “NCHFFIENIFIAR -

NebulaGraph 3 FIENZFRARAITILIE, EMZREXANEIERMKE std:cregex , AP A LUERIEE =~ '<regexp>' #ATIENFRIAILAL - 70

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

SN +
| ("384748.39"=~"\d+(\.\d{2})?") |
Y +
| true |
SN +

. +
| v.player.name |
R e +
| "Tony Parker" |
. +

5 January 31, 2024
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4.4.7 FIFRBELF

4.4.7 F|RIZHFF

NebulaGraph ¥ ##{# 513 (List) BRAFTIZN « SFHFBEFT

R WL

+ TEFSF

IN TRETFETIIES -

(1 A NIRRT DI RIS R TTER

il

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

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

Srommnosoo +
| number |
C +
| 2 \
[3 \
-------- +

5 E#: January 31, 2024
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4.4.8 FAZHF

4.4.8 HARZHEFF

NebulaGraph ¥ FHHEAZHEAFUT ©

e B4
. i
: Wik
: ik
/ i
5 ot
- P GE

R~

nebula> RETURN 1+2 AS result;

T — +
| result |
T ——— +
[-5 |
T — +

Feommmeee- +
| result |
T +
| 4 \
Feommmeee- +

BJE T January 31, 2024
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4.4.9 IBEFRITER

4.4.9 IBEFFIIH

nGQL 25PN RN RHSI T (R —47 R0z BT e SUmE)

. - (fED

o 1~ NOT

N

. &

N N P PR
* AND

* OR ~ XOR

o = (BfH)

WERFAR P AMAMRERAZEN, ZHEENERGHT, RAREREZFISS NGELZHE) -
BEAEEFAEEHNIT, ERBEeaRIT, ATLERARES

il

nebula> RETURN 2+3*5;

openCypher 371
7t openCypher ', WHIRER DUEEERE, fllllx <y <= z2FMTx <y Dy <=z °

fE nGQL 1, x <y <= zHMT (x<y) <=z, (x<y) WERE—MIU/RKE, BRA/REM 2 LB, RESERZ oL -

BJE T January 31, 2024
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4.5 EHENFIAN

4.5.1 N B EE

RS r4ANebulaGraph Sz FEE 2~ AL -

abs()
abs() IR EHEEL T RIS E
51 abs(<expression>)
o expression: LZEFRMEIEHRAS double AYFEIA
¢ JR[FIZAY. double -
ENYE

nebula> RETURN abs(-10);

[ T — +
| abs((5-6)) |
fromoossssomoo +
|1 \
[ T — +

floor()

floor() & E/NF a5 FHa e 8 nm RS -
1&7%:  floor(<expression>)
* expression: ZERAEFRETAS double FIFEIA o

o JR[EEA. double °

Nk
nebula> RETURN floor(9.9);
S — +
| floor(9.9) |
S +
| 9.0 |
S — +
ceil()

ceil() iR EIR T4 THa e SO F 1o NS -

TH1%:  ceil(<expression>)

o expression: ZERAVEIEEAN double fIFEA -
 RE[ZA: double °

U

nebula> RETURN ceil(9.1);
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round()
round() & [FHEE TV & LAJSHIE o Hom oL FIFE R B R o
1&E: round(<expression>, <digit>)
* expression: ZHRMVEHEFKAN double HIFRIAT -
o digit: ANEUEC NT OB TEANEURZEMIMINE TN - BURERTA int o
* JR[EIZA: double e
R

nebula> RETURN round(314.15926, 2);

nebula> RETURN round(314.15926, -1);

S +

| round(314.15926,-(1)) |

Fom e o +

| 310.0 |

S +
sqrt()

sqrt() REFEEERFITTHIR o
1B7%:  sqrt(<expression>)
* expression: ZERAVEFRETLS double FIFEAR o

o JR[EEA. double °

Rl
nebula> RETURN sqrt(9);
FH S —— +
| sqrt(9) |
foooooooos +
| 3.0 |
FH S —— +
chbrt()

cbrt() iR FIF8 ERFHILITIR

TE1%:  cbrt(<expression>)

o expression: ZERMEHRKAN double HIFEER o
* JE[FI2A: double e

R~

nebula> RETURN cbrt(8);
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hypot()
hypot() JE[H B f = A HAE K o
1B hypot(<expression_x>,<expression_y>)

* expression_x “ expression_y: ZERAVEHEITL ) double HIFEAR - FREA ALK xFy -

 JE[A[ZA. double °

N
nebula> RETURN hypot(3,2*2);
Srommmosooocessnes +
| hypot(3,(2*2)) |
e +
| 5.0 |
Srommmosooocessnes +

pow()

pow() JRIFHEEHFHIR xY) o

TEi%:  pow(<expression_x>,<expression_y>,)

* expression_x : FERAVEIEFEAE S double FIFERIAT o TR x ©
o expression_y : Z{RAVEIEREAY double FIFKIAT o FRIEHLy -

« JE[E[ZT. double °

ENUE
nebula> RETURN pow(3,3);
T — +
| pow(3,3) |
fmoooooooos +
| 27 \
T — +

exp()

exp() JR[E HAREE e IR (&5 -
1B7%:  exp(<expression>)

* expression: ZERAEIREASN double FIFAR o FRIEE X ©
e JR[EZA. double °
N/E

nebula> RETURN exp(2);

R e L L T +

| exp(2) \

Srommmm e mm s o s o s o s +

| 7.38905609893065 |

R e L L T +
exp2()

exp2() IRERAYE (2% ) -
1875 exp2(<expression>)

o expression: ZERMEIEFAS double HIFEIAT o FoRIBE x ©

 JE[A[ZA. double °
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Nk
nebula> RETURN exp2(3);
C S —— +
| exp2(3) |
S +
| 8.0 |
C S —— +
log()

log() EELLE S e MIRAIREL (\(log {e}{N1}\)) -
1572 log(<expression>)
* expression: ZERAVEFRETS double BIFEAR o FIREHN -

o JR[EEA. double °

Rl
nebula> RETURN Log(8);
1 S +
| Log(8) \
. +
| 2.0794415416798357 |
1 S +

log2()

10g2() JEFELL 2 HEHIHE (\(og {2}{N})) -

i log2(<expression>)

* expression: ZERAIEIEZETN double AIFRIAR o FIREHN -
« JR[E27. double «

T

nebula> RETURN Log2(8);

Sroommmmee +
| log2(8) |
ST +
[3.0 |
Sroommmmee +
log10()

log10() L, 10 }EAFE (\(log {10}{N})) -
1572 logl0(<expression>)
* expression: ZEERAVEHRITS double HUFRIER o FREEN ©

 JE[E[ZA. double °

ENUE
nebula> RETURN Log10(100);
Smmmoososoocs +
| log10(100) |
Feommmmm e +
| 2.0 |
Smmmoososoocs +

sin()

sin() R [EIFEE BT HIIESLE » 7T LUGE B EK radians () R BERR (LA ©
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4.5.1 NEHEAEHEL

1B7%:  sin(<expression>)
o expression: ZERMEIEREH double HIFRIAR o

 JE[E[ZT. double °

ENUE
nebula> RETURN sin(3);
S +
| sin(3)
R +
| 0.1411200080598672 |
S +
asin()

asin() REIFE EECTF R IETLIE o 7T LA A %K radians () B A R AN -
1B7%:  asin(<expression>)
o expression: ZERMEIELEN double A o

o JR[E[EA. double °

ENUE

nebula> RETURN asin(0.5);
S +

| asin(0.5)
. +

| 0.5235987755982989 |
S +

cos()

cos() IR I EETFHIALIE o AT LUE FHEEL radians () R BEES AL RFIE
TH1%:  cos(<expression>)

* expression: ZERIVEIERELN double FIFRAR -

 A[EA: double °

Ml

nebula> RETURN cos(0.5);

acos()

acos() IR [EIFEELT M SCRTELE o 7 LU E0EL radians () R AR AL I

1&7%:  acos(<expression>)
* expression: ZERAVEFRETS double FIFEIA ©

o JR[EEA. double °

Nk
nebula> RETURN acos(0.5);
S S S +
| acos(0.5)
s +
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| 1.0471975511965979 |

tan()
tan() R [EFEELFHIIETME o 7T DUEFIEE radians () R AR LUK -
1875 tan(<expression>)
* expression: fERAEIRIRAT) double FIFRIAR -

o jJR[EI2EAL. double °

EN/E
nebula> RETURN tan(0.5);
T — +
| tan(0.5) |
Srommm oo oo s e mmme +
| 0.5463024898437905 |
T — +
atan()

atan() & [FHEE BT IR EYME o AT LA A BEL radians () B BEER AL IR ©
187k atan(<expression>)
* expression: ZERMEIEFREN double HIFEIAR -

 JR[EZKA. double °

il
nebula> RETURN atan(0.5);
T - +
| atan(0.5) |
R T +
| 0.4636476090008061 |
T - +
rand()

rand() #& ] [0,1) HIHIBEHLIE HEL -
181 rand()

* JE[A[ZA. double °

AN
nebula> RETURN rand();
Stommmmosssooccesnsmos +
| rand() |
s +
| 0.6545837172298736 |
Stommmmosssooccesnsmos +
rand32()

rand32() JREFEETEE ([min, max) ) KAIFEAL 32 Hr88%K -
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TB{%E:  rand32(<expression_min>,<expression_max>)

* expression_min: ZERAVEUERILN int FIFHAR o FoRE/IME nin
* expression_max : LERAVEURRELN int FIFHAR o FOREAME max o
o JR[FIZEAY: int e

o PR LA =128, ZSERHEN nax , 1L min BRIAT 0« WERAEASE, 2 NHFF5H0 32 £ int TEEINFENLRE o

Rl
nebula> RETURN rand32(1,100);
T — +
| rand32(1,100) |
Srommmmemmoc oo oo +
| 63 \
T — +
rand64()

rand64() JREFEEIEE ([nin, max) ) PHHIRENL 64 8% -

TEVE: rand64(<expression_min>,<expression_max>)

* expression_min : ZERAVEIEEAN int FIFKIA o KRE/ME min
* expression_max : LERAVEURREN int BIFAR o FIREAME max o
o REHEH. inte

AP LRABRA—DZEL, SESEEHET nax , WE min BRI 0 » WRAEASEL, WA 2 AHFSH) 64 (L int JEENEEHLEE -

il

nebula> RETURN rand64(1,100);

bit_and()
bit_and() REF#HAL#HIT AND BHEERIZE
187%:  bit_and(<expression_1>,<expression_2>)
* expression_1 > expression_2: ZESRAVEHEEA Y int AUFEIAZ o
o R[EIZEHA. int -
il

nebula> RETURN bit_and(5,6);

bit_or()

bit_or() :REIHZA171T OR IZHJFHILER
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187%:  bit_or(<expression_1>,<expression_2>)
e expression_1 ~ expression_2: ZESRAVEHEEAY int AUFRIA -

o JR[EIRA, int e

N
nebula> RETURN bit_or(5,6);
R +
| bit_or(5,6) |
R et +
|7 \
R +
bit_xor()

bit xor() REFZ(#1T XOR IZHEGHILER
1B bit_xor(<expression_1>,<expression_2>)
 expression_1 > expression_2: ZERAVEHEEAY int AUFRIAC o

o JR[EIEA. int e

Rl
nebula> RETURN bit_xor(5,6);
e +
| bit_xor(5,6) |
B ettt TS +
|3 \
e +
size()

size() IREIF| RS FC RAER, SEREIFERFRIKE -
WEE: size({<expression>|<string>})

* expression: FFEREATAIFIES
o string: TRAEMFHFH o

o JR[EIEA. int e
R

nebula> RETURN size([1,2,3,4]);

range()

range() JREIFEETEE ( [start,end] ) FIRESKIEERNFIFE o
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1EIE:  range(<expression_start>,<expression_end>[,<expression_step>])

* expression_start : ZPRMEHERE D int WRIAR - KREIAE start -

* expression_end : LERAVEURREN int FIFHAR o FOREEHE end o

* expression_step : ZEFRAVEIREAN int BIFER o RSB K step, BINERI 1 ©

o« R[ARAL. list

Rl
nebula> RETURN range(1,3*3,2);
T — +
| range(1,(3*3),2) |
Srommmm e mm oo s o s o s +
| 11, 3,5, 7,9 |
T — +
sign()

sign() REFEEHFHIERS o WREF o, MHEE 0, WREF NHE, WHEE -1, AR HER, MRE L -
187%:  sign(<expression>)

* expression: HRIVEHRFEAS double HIFRIAT o

o JR[EIZEAL int e

U

nebula> RETURN sign(10);
+

| sign(10) |

e()
e() RE| ALK e (2.718281828459045) -
HiE: e()
¢ JRFZTY. double -
ENE

nebula> RETURN e();

pi()
pi() REECEFEEm (3.141592653589793) -
EIE: pi()

« JE[E[ZET. double °

ENUE
nebula> RETURN pi();
S +
[ pi0) \
R +
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| 3.141592653589793 |

radians()
radians() & [[IF5E A RV ©
TE: radians(<angle>)
« iR[EIZEHL: double °
N

nebula> RETURN radians(180);

4.5.1 NEHCAEE

)5 5 January 31, 2024
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4.5.2 BEHEL

RS r4ANebulaGraph S FF0 A AL

avg()
avg() REIZEHIFEIE
&5 avg(<expression>)
* iZ[E[EA: double °
ENUE

nebula> MATCH (v:player) RETURN avg(v.player.age);

count()

count() REIZEHIEE -

(4 nGQL) 3P a] LLEIRHE count() FM GROUP BY X {52 HE1T A THL, T4 F VIELD R [AIZE H o
* (openCypher 77=) F /A LAE A count() XTHEERIEEITIHEL, T3 RETURN R [EIS5 S o ANTEZL# A GRoUP BY ©

W1 count({<expression> | *})

e count(*) ;&[AIEfTEL (f23F NULL) o
o JR[AEAY: int °

N

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

T — S +
| count(b) | count(*) | count(distinct b) |
T —— | — S —— +
| 4 5 | 2 |
L — . S — +

# i&[E] player10l follow BIA, MK follow playerl0l BIA, BINEZEI,

# {3 count () "#1°GROUP BY' #{T44HANITEK.
nebula> GO FROM "player101" OVER follow BIDIRECT \
VIELD properties($$).name AS Name \
| GROUP BY $-.Name YIELD $-.Name, count(*);
[ frococoocood +
| $-.Name | count(*)

+
"LaMarcus Aldridge" |
"Tim Duncan" |
"Marco Belinelli"
"Manu GinobiLi"
\
\
¥

"Boris Diaw"

8
|
|
|
|
|
|

# A" count () " #TIHE,
nebula> MATCH (vl:player)-[:follow]-(v2:player) \
WHERE id(v1)== "player101" \

RETURN v2.player.name AS Name, count(*) as cnt ORDER BY cnt DESC;

T 2 S +

¥

| "LaMarcus Aldridge" |

| "Tim Duncan" |

| "Boris Diaw"

| "Manu Ginobili"

| "Dejounte Murray"

| "Marco Belinelli" |
"
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4.5.2 TAEBE

bR R B2 R WA

* $-.Name : EWEEREEHINES -

* count(*) : Wk HERAGIEL -

E 9 KR basketballplayer FIAEERIMES, count(*) FIFFELT 2 FRIZITHIAM playeriol ZHAH follow FIRF

# HiE—  FIHRIEEPNER D HER.
nebula> LOOKUP ON player \
YIELD player.age As playerage \
| GROUP BY $-.playerage \
VIELD $-.playerage as age, count(*) AS number \
| ORDER BY $-.number DESC, $-.age DESC;

REE T e +
| age | number |
+ommoe S +
[ 34 |4 \
[33 |4 \
[30 |4 \
[29 |4 \
[38 |3 \
Fommm e e +

# HEZ D ST BIEEPNER D HE .

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

E— froosoosos +

| age | number |

Fommen e +
[ 34 | 4 \
[33 |4 \
[30 |4 \
[29 |4 \
[38 ]3 \
E—— fommmmoes +

# 453t Tim Duncan XEXB9I0%L
nebula> MATCH (v:player{name:"Tim Duncan"}) -[e]- (v2) \
RETURN count(e);

S ——— +
| count(e) |
T — +
| 13 \
S ——— +

# ZEkEIA, 4t Tim Duncan XEXBUINE, REIFHS (REEHEE) o
nebula> MATCH (n:player {name : "Tim Duncan"})-[]->(friend:player)-[]->(fof:player) \
RETURN count(fof), count(DISTINCT fof);

femmmmmmmmmes .

| count(fof) | count(distinct fof) |

Srocoocoonooo S +

| 4 |3 |

femmmmmmmmmss RS — +
max()

max() R[EZEIRAIE -
1572 max(<expression>)

o REIRM. SESEAER -

R
nebula> MATCH (v:player) RETURN max(v.player.age);
Srmmmmosoooccosssooss +
| max(v.player.age) |
e +
| 47
Srmmmmosoooccosssooss +

min()

min() R [EIZEH)HME o
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4.5.2 RE%

187%:  min(<expression>)
o REIRF. HFESEAER o
il

nebula> MATCH (v:player) RETURN min(v.player.age);

collect()
collect() R[] —PFF&FXFOREILERAIFIFE o ZKEEAT LK 2D R EA It — oI5, THEgRERS o
WBi%: collect(<expression>)
o JR[EIEAY. list o
ENYE

nebula> UNWIND [1, 2, 1] AS a \
RETURN a;
+oot
[al]
+---t
[ 1]
[2]
[ 1]

—

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

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

Fometem e R e e +
| a | collect(a) | size(collect(a))

S froccoocoococcocooas +
[ 2] [2] |1 |
[1] 01, 1] | 2 |
S T S S +

# [EFH, REGEHTEN 3, AERERBHIITIRF,
nebula> UNWIND ["c", "b", "a", "d" ] AS p \

WITH p AS q \

ORDER BY q DESC LIMIT 3 \

RETURN collect(q);

Fommm e +
| collect(q)

S S +
| [d", e, "] |
+--

nebula> WITH [1, 1, 2, 2] AS coll \
UNWIND coll AS x \
WITH DISTINCT x \

RETURN collect(x) AS ss;

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

| [32, 32, 34, 29, 41, 40, 33, 25, 40, 37, ...

# BT FIRRA%R.
nebula> MATCH (n:player) \
RETURN n.player.age AS age, collect(n.player.name);
E— fheccccccccccccccccccccccoooooooooooosooaaaaaaaasssassssssssssosooooooEeeEes +
| age | collect(n.player.name)
oo e +
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4.5.2 RE%

| ["Giannis Antetokounmpo"]
20 | ["Luka Doncic"]
| [

"Kyle Anderson"]

y—_

nebula> GO FROM "player100" OVER serve \
VIELD properties($$).name AS name \
| GROUP BY $-.name \
YIELD collect($-.name) AS name;

E R —— +
| name

T +
| 'spurs'] |
E R —— +

nebula> LOOKUP ON player \
YIELD player.age As playerage \
| GROUP BY $-.playerage \
VIELD collect($-.playerage) AS playerage;

T — +
| playerage |
Do comEomEoacEonnecs +
| [22] \
| [47] \
| [43] \
| [25, 25]

N +

std()

std() IR [AIZHHY AR TRES -
T std(<expression>)

o Z[A[EA: double °

ENUE

nebula> MATCH (v:player) RETURN std(v.player.age);

sum()
sum() IRZESEIF -
1B87%:  sum(<expression>)

o REERA: HEZHAER -

ENUE
nebula> MATCH (v:player) RETURN sum(v.player.age);
S +
| sum(v.player.age) |
R +
| 1698 |
S +
Rampl

nebula> GO FROM "player100" OVER follow YIELD dst(edge) AS dst, properties($$).age AS age \
| GROUP BY $-.dst \
YIELD \
$-.dst AS dst, \
toInteger ((sum($-.age)/count($-.age)))+avg(distinct $-.age+l)+1 AS statistics;
R ittt R ettt +
| dst | statistics |
frocoocoooooooo S +
| "player125" | 84.0
| "player101" | 74.0
Sroooococcoood T +
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4.5.3 WEFFHFREE

4.5.3 NEFFEREEHE

RSB NebulaGraph S Ff5A0 545 # B Y

TER I
s FRBERFRRTR ARG SEHATSEHE -
* I SQL —#, nGQL WFHRFI (fLF) M 1JFA - (H2 CIEFIWTFHRIEMN 0 TFIRRY ©

strcasecmp()

strcasecmp() FLIH MFERFEH (RESKNE) o
1B7%:  strcasecmp(<string_a>,<string_b>)

* string.a ~ string b: FFHLEAIFRIE o

o R[EIZETAL. int -

* X string_a = string_b B, JR[E] 0, X string_a > string.b &, JREIKT o AU%EL, % string_a < string_b B, REVNF o BY%EL -

ENUE
nebula> RETURN strcasecmp("a","aa");
T +
| strcasecmp("a","aa") |
T —— +
| -97 \
T +

lower() ¥ toLower()

lower() #1 toLower() #n] LLR[EFEEFFFE NG B
TE:: lower(<string>) ~ tolower(<string>)
s string: TRERVTAFER
[BIRT: string °
ENUE

nebula> RETURN Lower ("Basketball_Player");

upper() 1 toUpper()
upper() 1 toUpper() #rl LLR[EIFEE F15 8 R ETE
PBV¥£: upper(<string>)  toUpper(<string>)
* string: TEEMFHFEH -
o RE[EA: string °
Rl

nebula> RETURN upper ("Basketball_Player");
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| "BASKETBALL_PLAYER"

length()

length() ;& [H:

s FREFFFERAKE, B FI7 e
o BIRHIKEE, AL Bk

TE¥%:  length({<string>|<path>})

s string: TEERITFAFE
* path: FEEMIBKE, EHAZEFRRE -
o JR[ERA: int -

ENYE

nebula> RETURN Length("basketball");

Srmmmmomonoes +
| length(p) |
Srocommoooooo +
|1 \
|1 \
|1 \
Srocommoooooo +

trim()

trim() MiIFRTEE F AT ELER R R E RS o
1BYE: trim(<string>)
o string: FREAIFRFE o

o R[FIZAL string °

Rl
nebula> RETURN trim(" basketball player ");
S S —— +
| trim(" basketball player ") |
S S +
| "basketball player" |
S S —— +
Itrim()

Ltrim() MIBRTE A R SLER R 254 o
Bk ltrim(<string>)
o string: FREMFRFE o

o E[ZAL string °

Rl
nebula> RETURN Ltrim(" basketball player ");
R e e E PP R +
| Ltrim(" basketball player ") |
S S S Sy +
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"

| "basketball player

rtrim()

rtrim() MR R R ARA A% o
TEE: rtrim(<string>)

o string: TREMNFHH -

o JR[EIZEA. string °

EN/E
nebula> RETURN rtrim(" basketball player ");
e +
| rtrim(" basketball player ") |
e ey +
| " basketball player" |
L +
left()

left() IR [AIF8E 47 B L EE T F AP T F 45 5 -

W left(sstring>,<count>)

* string: TREMFRFH o

o count : FREMKERFFUGHFRFECE o WI2R count BT FAFERATKEE, MLREFIFRARE o

o WE[ZAL string °

Rl
nebula> RETURN Lleft("basketball_player",6);
e L e e L e +
| Lleft("basketball_player",6) |
S S S +
| "basket" |
e L e e L e +
right()

right() iR [BIFEE F4F 8 B HE T FRAHM A T F 775 o

187 right(<string>,<count>)

* string: TREMFRFE o

o count : FREMNEBFSIFIGHIFRFECE o W count BRI FAFRATKEE, MLREFIFRARE o

o R[FIZAL string °

Nk
nebula> RETURN right("basketball_player",6);
S S S S Sy +
| right("basketball_player",6) |
fromoossocoooossoocoooosssosoos +
| "player |
S S S S Sy +
Ipad()

Ipad() 7EF5E T1F BHPLAHETE PR EIRE KA, JhREIZERTFHFEH o
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i

4.5.3 WEFFHFREE

3

1E%:  pad(<string>,<count>,<letters>)

o string: TREHIFHE -

o count : FEEMBEA IR ELREIFFFFECR © W02R count 2T string FAFERRIKEE, T FURIE string 47 E WBTEIEHY count NF4F -
o letters : MKEPEFERIFATER

o JR[EIZEA. string °

ENYE

nebula> RETURN Lpad("abcd",10,"b");

T +

| lpad("abcd",3,"b") |

e +

| "abc" |

T +
rpad()

rpad() ZEREFHENEBHEAFHERBEKE, HREISERTRES -

TE{%::  rpad(sstring>,<count>,<letters>)

* string: TEEMFHFEH -

o count : FEEMKERA IR ELRBIFFFFECR o W2R count 20T string FATERAIKEE, T FURIE] string 47 ER WBTEIEHY count NMF4F -
* letters : MEFFHEFTHIF TR

o JR[EIZEAL. string °

ENYE

nebula> RETURN rpad("abcd",10,"b");

I +
| rpad("abcd",3,"b") |
T +
| "abc" |
I +

substr() 1 substring()

substr() fl substring() N\IEEFFFERAIIEEMETT IR (NEFEFRU BTN | RBUSEE TNF0F, BRI TR IfRRmE o
TEE: substr(<string>,<pos>,<count>) ~ substring(<string>,<pos>,<count>)

* string: TEEMFIFEH -

o pos: FEEMFIRMIME, AIFMHRS. FERER S int -

o count : FEEMFFIAAL B EIR I FATER -

o JRMEIZEA. string °
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4.5.3 WEFFHFREE

3

1

SUBSTR() F/I SUBSTRING() 1" ] 15 A
* W pos Hy 0, FRMIBEFFFELAI IR (BFFE DT -
o QR pos KT EAFHRT], NMHREZ=FRFE o
o 2R pos fE KL, NI [E] BAD_DATA -
o ARG count , MBR[EIN pos (L EIFIGE T4 R R BRI FF 4 &
o W15 count Hy O, NER[EIZRFHEH -

o (EH NLL TR AETSE S HINES IR o

.IienCypher AN

7t openCypher #', WERFFFE a A null, £IRE null ©

ENE

nebula> RETURN substr("abcdefg",2,4);

{ioooooooooooonocoooooooo +
| substr("abcdefg",0,4) |
Fom e +
| "abcd" |
{ioooooooooooonocoooooooo +

S +

| substr("abcdefg",2) |

S +

| "cdefg |

S +
reverse()

reverse() W7 IR [l E ) FAFEH
1875 reverse(<string>)
o string: FREAIFRFE o

o RE[ZAL string °

il
nebula> RETURN reverse("abcdefg");
R +
| reverse("abcdefg") |
S +
| "gfedcba" |
R +
replace()

replace() FHEEFHH T T FHE a BHATHS b
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J&E: replace(<string>,<substr_a>,<string_b>)
* string: TEEMFHRE -

e substr.a: TF{FER ac

* stringb: FHEHE bo

o RMA[EAL string °

N
nebula> RETURN replace("abcdefg","cd","AAAAA");
T T +
| replace("abcdefg","cd","AAAAA") |
e +
| "abAAAAAefg" |
T T +
split()

split() ¥ FFHE b IRFINSIRE, SRIEEFR, HRESRENTFRTE
& split(<string>,<substr>)

* string: TREMIFRER -

e substr: TFfFE be

o REERA: list -

N

nebula> RETURN split("basketballplayer","a");
S S +

| split("basketballplayer","a") |

R e L L R +

| ["b", "sketb”, "Llpl", "yer"]
S S +

concat()

concat() R[EFTH S EFERERA FFFE o

JEE:  concat(<stringl>,<string2>,...)

s WEERADFENDHL LFFRSE - WRFHESHEAE -1, WREIZ
o WMEATLMAM—MUFERFRESEN N, N concat() BREGR[EME NULL ©

o JR[FIZTY. string e

Rl

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

[ +
[r |
dommmme +
| "123" |
[ +

//FEBSEAE NLL
nebula> RETURN concat("1","2",NULL) AS r;

dommaoosaos +
[r \
dommmmmeeen +
| __NULL__ |
dommaoosaos +

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

LT R AL

i

453 M

3

| "player10042Tony Parker95" |
| "player10042Manu Ginobili95" |

concat_ws()
concat_ws() IREIFH AT (separator) JEEERIFTA FIFH ©
TE{::  concat_ws(<separator>,<stringl>,<string2>,... )
s WEERDFENDELL LFHESE -
o WIEAMBEAE A NULL I, concat_ws() BRELAR[E] NULL ©
o WRDFRFFAR T WL, FRHBSEAE—D, WREZFFRESHAES o
o FRIBSHUFIE NLL (BT, 2% NLL B, RELERET— 54 -
Rl

//9WEFR +, EHE a, b, o

nebula> RETURN concat_ws("+","a","b","c") AS r;

S +
[r \
Srmmmmmosos +
| "atb+c" |
S +

//93RFFA NULL.
neubla> RETURN concat_ws(NULL,"a","b","c") AS r;

4omoomme +
|'r \
R +
| __NULL__

4omoomme +

//9WEFR +, FRHBESHAE NLL
nebula> RETURN concat_ws("+","a" ,NULL,"b","c") AS r;

C S —— +
[r \
S +
| "atbc" |
C S —— +

/IR FRHESHRIF-—

nebula> RETURN concat_ws("+","a") AS r;

$omeee +
[r |
oo +
| "a" |
4omeee +

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

| "player100 42 Tony Parker 95" |
| "player100 42 Manu Ginobili 95" |

extract()
extract() MIEEFHF Ef PRI & EMFA N F 5455 -
1E%:  extract(s<string>,"<regular_expression>")
® string: FRERFERFE o
* regular_expression : IFMIFEIAL ©
o R[E[HRA. list o

ENYE

nebula> MATCH (a:player)-[b:serve]-(c:team{name: "Lakers"}) \
WHERE a.player.age > 45 \
RETURN extract(a.player.name, "\\w+") AS result;
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+
| result
¥

| ["Shaquille", "0", "Neal"]
+

+— +— +

nebula> MATCH (a:player)-[b:serve]-(c:team{name: "Lakers"}) \
WHERE a.player.age > 45 \
RETURN extract(a.player.name, "hello") AS result;

[ — +
| result |
i —— +
o
[ — +

json_extract() Bxi%t
json_extract() ¥#EE JSON FiF &5y map KA
1% extract(s<string>)

o string: FEEFHFEH, 5 JSON &=
o RMEZKAL: map °

4.5.3 NETHHEL

« HAEI{3# Bool ~ Double ~ Int ~ String 1 NULL 2R ¥#E -
o (TFHARE S 1 f Map E, WERREIRES 2 KLLL, HETRE N -

Ml

nebula> YIELD json_extract('{"a": 1, "b": {}, "c": {"d": true}}') AS result;

+

+
| result |
+ +
|
+

| {a: 1, b: {}, c: {d: true}}
+

)5 #F: January 31, 2024
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4.5.4 NE H I [ %L

NebulaGraph=2 #§ LN A& H I ] B4

B Vi

int now() HRAE 24 B R 03 ] 2 iR (A

timestamp timestamp() AR 24 BT R R ] 2 JiTRS (AT -

date date() TRIES B ALURE SR H A (UTC iE) -
time time() AR 4 B R GOR 2 Bl A (UTC WA o
datetime datetime() AR 2 BT RGTR 5] 4 57 B A (UTC e
map duration() SHEEINTIR] o B DL TR R TR .

FAMEE S I B IR (] S o

ZN 1|
nebula> RETURN now(), timestamp(), date(), time(), datetime();
S T occoococoocd S S S S S +
| now() | timestamp() | date() | time() | datetime() |
fmoosooososos fccccccccccce dhecccccccooas dh=cccoooooooooo0os focccccoooooossooooosoossoses +
| 1640057560 | 1640057560 | 2021-12-21 | 03:32:40.351000 | 2021-12-21T03:32:40.351000 |
S T occoococoocd S S S S S +

EUSEH: January 31, 2024
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4.5.5 Schema FH55 %k

A r#ANebulaGraph> 57 Schema FHKHIHEL o
Schema HHKATHELS N E:

« IEHTIRA nGQL &M
« &l T openCypher FEZEH]

Ji4 nGQL 1EA)EH

JF A nGQL EAJAY YIELD FI WHERE §~) 7T LU A 4 R /4B AT S -

the

T vertex ~ edge ~ vertices ~ edges ~ path BT XBF, (FHANTEM AS <alias> B ERIAABEIEF A o Filn
GO FROM "player100" OVER follow YIELD edge AS e; °

ID(VERTEX)
id(vertex) jR[El 5 ID °
W id(vertex)
o R[EIZRAL. FA ID BIEBRFF—2 -

ENUE

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

| "player144" |
| "player140" |

PROPERTIES(VERTEX)
properties(vertex) i& B S FTH B -
1B7%:  properties(vertex)
o JR[\[KA: map °

ENYE

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

| {age: 47, name: "Shaquille 0'Neal"} |
| {age: 46, name: "Grant Hill"} |

F P WA LUEAEESI AR (58 #0188 ) BCEHEL properties() HHY vertex ZECKKEUS T BB ©
o 0 FORERITIAHTAY S EHE 1140 60 FROM "player100" OVER follow reversely YIELD properties($h) A7, $A #8 player100 iX 1~ °
o §§ FRIRRE WAL SEUE -

properties($") Fl properties($$) — M T 60 iBAIH - ELEE., iESWEMSI AT -
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FA P AT LUIEIT properties().<property_name> SEAREUSAITEE B M o 2 ANEWAE X P SUIREURE B, B properties() BREGREIFTEEYE, XHESFER
EITERE ©

PROPERTIES(EDGE)
properties(edge) iREAMI T HEN
TB¥£: properties(edge)

o JR[EIZEE: map °
NI

nebula> GO FROM "player100" OVER follow \
YIELD properties(edge);

| {degree: 95} |
| {degree: 95} |

Aming

FA P AT LUIEIT properties(edge) . <property_name> SEEREUA MG E B 1 o (B RN B X SORBIEE B, [Fh properties(edge) BNAURFIAMFTE B
Y, XESRIRERERE

TYPE(EDGE)
type(edge) i&EAH) Edge type °
W% type(edge)
o RME[EA: string °
ENGE

nebula> GO FROM "player100" OVER follow \

YIELD src(edge), dst(edge), type(edge), rank(edge);
R e e S e e T S T +
| src(EDGE) | dst(EDGE) | type(EDGE) | rank(EDGE) |

| "player100" | "player101" | "follow" | 0
| "player100" | “player125" | "follow" | 0 |
+

SRC(EDGE)
src(edge) JZ[FLARTESR A ID -
TE1%:  src(edge)
o R[EIRAL. FA ID FIRBRFF—E -
ENYE

nebula> GO FROM "player100" OVER follow \
YIELD src(edge), dst(edge);
T — P —— +
| src(EDGE) | dst(EDGE) |
+ +. +
| "player100" | "player101" |
| "player100" | "player125" |
Prosooomeosoo focscosmoosooo +
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the

P&, B0 60 FROM "player100" H player100 iX 1~ &5 AYEHE o

src(edge) #1 properties( $") AL SHE R  src(edge) IHAFEREEIRE T ARHEIA S, ID, T properties( $1 ) FREZR I UHRBTH 551

DST(EDGE)
dst(edge) JREAF B S ID ©
BV dst(edge)
o SRIEIEAY. Fs ID FIEBIORFF—BL -
Rl

nebula> GO FROM "player100" OVER follow \
YIELD src(edge), dst(edge);

focooooocooooo S — +

| src(EDGE) | dst(EDGE)

fmossossooosos fleccccccccccce +

| "player100" | "player101"

| "player100" | “player125"

fososssccanono Aroccoocoosoooo +

Rhre

dst(edge) MR EEHREZEH AR HEA ID ©

RANK(EDGE)

rank(edge) &EAH) rank e
187 rank(edge)

< JR[AIEAY. int o

Rl

nebula> GO FROM "player100" OVER follow \
YIELD src(edge), dst(edge), rank(edge);

fooooooocooooo T Poccoocccooeo +

| src(EDGE) | dst(EDGE) | rank(EDGE)
fmossossooosos {rocooosoooosss deccccccoccas +

| "player100" | "player101" | 0

| "player100" | “player125" | 0

S S droccoccosoomo +

VERTEX

vertex R[AFAMEE o @3 ID ~ Tag ~ BIEFIE  FFEH AS <alias> HEHH ©

1B vertex
N/E

nebula> LOOKUP ON player WHERE player.age > 45 YIELD vertex AS v;

EDGE

edge REAKIEER - 1 Edge type ~ #1545 ID ~ HAYA ID ~ rank ~ BIEFE o FEH AS <alias> WEHNH o

W edge
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Nk
nebula> GO FROM "player100" OVER follow YIELD edge AS e;
e S S +
| e [
SfommmosoooocesssmmosseoccesassEos s oo s s === saoona00D +

| [:follow "player100"->"player101" @0 {degree: 95}] |
| [:follow "player100"->"player125" @0 {degree: 95}] |

VERTICES
vertices IR [ FEF I AHIEE - #1EZ N GET SUBGRAPH °
EDGES
edges ;& [FlFEFHIDHIEE - £1E2 1 GET SUBGRAPH °
PATH

path JR[EIERIZ(EE - 5 0 FIND PATH °

openCypher 375 R 75 H

openCypher FZ 15 A/ RETURN FIT WHERE ) = AT LA(E A 41 F AT 4RRUBR AL ©

D)
id() &[S ID e
¥R id(<vertex>)
o SRAIZEAY. Fs ID FIRTURFF—EL -
ENGE

nebula> MATCH (v:player) RETURN id(v);

| "player129" |
| "player115" |
| "player106" |
| "player102" |

TAGS() FILABELS()
tags() Filabels() iR 5AT Tag °
1E7%:  tags(<vertex>) ™ labels(<vertex>)
o R[EIEA. list o
-

nebula> MATCH (v) WHERE id(v) == "player100" \
RETURN tags(v);

PROPERTIES()
properties() & [ESEGARI A B
157%:  properties(<vertex_or_edge>)
 JRE[ZA: map °

ENYE
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nebula> MATCH (v:player)-[e:follow]-() RETURN properties(v),properties(e);

R et S T +

| properties(v) | properties(e) |

fosoossocooooosoocoooooscocoos S s oo e as s T +

| {age: 31, name: "Stephen Curry"} | {degree: 90} |

| {age: 47, name: "Shaquille 0'Neal"} | {degree: 100} |

| {age: 34, name: "LeBron James"} | {degree: 13} |
TYPE()

type() iR[E4E) Edge type °
Wi type(<edge>)

o JR[AIZEA. string °

Rl

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

| "serve" |
| "follow" |
| "follow" |

TYPEID()
typeid() iR[EA) Edge type fIAES ID 1B, W] DLRIESORAMT A M o
W% typeid(<edge>)
o R[EIEA: int e
Ml

nebula> MATCH (v:player)-[e:follow]-(v2) RETURN e,typeid(e), \
CASE WHEN typeid(e) > 0 \
THEN "IE[" ELSE "/[@" END AS direction \

LIMIT 5;
R VUV SO VSV SOV VSV EP SNV VSOV SV [V { e ey +
| e | typeid(e) | direction |
R O S S S S S [ T +
| [:follow "player127"->"player114" @0 {degree: 90}] | 5 | "Em" |
| [:follow "player127"->"player148" @0 {degree: 70}] | 5 | "Em" |
| [:follow "player148"->"player127" @0 {degree: 80}] | -5 | "RmA" |
| [:follow "player147"->"player136" @0 {degree: 90}] | 5 | "EMR" |
| [:follow "player136"->"playerl47" @0 {degree: 90}] | -5 | "RRmA" |
R VUV SO VSV SOV VSV EP SNV VSOV SV [V { e ey +

SRC()

src() RELAFELE S ID -

TEF: src(<edge>)

o JRMIZETY. F ID AUEBRFF—E -
i

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

| "player125" |
| "player113" |
| "player102" |

DST()

dst() ZEAM RS ID -
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4.5.5 Schema K%L

1E%: dst(<edge>)
o JR[EIEA. FE ID AURTIRRF—E -

ENE

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

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

STARTNODE()
startNode() I —& ¥ EHEEEIRIELSER, GEN ID -~ Tag ~ BHEME -
1874  startNode(<path>)

i

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

____________________________________________________ +
| startNode(p) |
SR +
| ("player100" :player{age: 42, name: "Tim Duncan"}) |
e +

ENDNODE()

endNode() KB —FHRBEIFREIEHERAFELE, A ID ~ Tag ~ BIEAM(E -
1872 endNode(<path>)

ENYE

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

S +
| endNode(p)
1 S S S S +
| ("team204" :team{name: "Spurs"}) |
S +
RANK()

rank() ;&[EIH) rank °
1872 rank(<edge>)

o JR[AKRAY: int o

EN/E

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

Fommmmme e +
| rank(e) |
(S +
[0 \
|0 \
|0 \
(S +

)5 #F: January 31, 2024
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4.5.6 JIFREEL

4.5.6 5| £ AL
RS 4BNebulaGraph #8973 (List) % o #59FIREEAERE nGQL EAH1 openCypher A A HAVEEAF °

TER I

* I SQL —#, nGQL WIFHRGI ((LE) M 1JFHR - (H2 CIHEFMTFRHRIEN 0 TFIRAY ©

i

RANGE()
range() iR [AITEEBEGERE [start,end] NEE B KT
W&V range(start, end [, step])
o step: AIESHE - BKBINH 1o

o R[ERA: list -

iR
nebula> RETURN range(1,9,2);
e +
| range(1,9,2) \
e +
| 1, 3,5,7,9] |
e +
REVERSE()

reverse() R[ERF RIS FHESIRYH T3 -
TEI%: reverse(<list>)

o R[EIZEAY. list

ENYE

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

R e T e +

| reverse(ids) |

S +

| [487, 521, "abc", 4923, __NULL_] |

R e T e +
TAIL()

tail() R [EN & RFIRE— T ROFTIE -
B tail(<list>)

o JR[ARAL: list -

Rl

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

S S +

| tail(ids) |

S ——— +

| [4923, "abc", 521, 487] |

S S +
HEAD()

head() R[5 FAE—PITE
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4.5.6 JIFREEL

187%:  head(<list>)
o SR[EIRA. HRIIFNMTTEREAMEMA -
il

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

fmsconcocas +

| head(ids) |

N —— +

| _NULL__ |

foscoococas +
LAST()

last() JR[EIF £ G —TeH

TH%: last(<list>)

< REIEAL SIRGIFA TR EEAF -
U

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

S —— +
| last(ids) |
T — +
| 487 |
S —— +
REDUCE()

reduce() FREAXZENRATHIRFHTE, REMBMBEPOLFIEREN, SEREZEER  ZHECRHERAEFRTHEN TR e, 7 e
FETRERFFRMBRILAERFN, RS RAAEER MG T o XTHERUUTHEEGES (W0 Lisp M1 Scala) #1# fold 5 reduce 77

.IienCypher A

7 openCypher ', reduce() %% A E X e nGQL AT Cypher J#05EH] reduce() BHEK ©

187%:  reduce(<accumulator> = <initial>, <variable> IN <list> | <expression>)

* accumulator : £ 5 FMF (RAF B INLER: o

* initial: > accunulator F2HLRIIAEAIFRIEATE

o variable: NFIRFIA—ADEE, JEMFAHEPFAITE o

o list: FIEEFIFFEN

* expression : ZRAFCHMFIRFAVENITTRIBT—IR, HRERRIZE accunulator ©
o REIZEAL BURTREMSE UURFERE L -

M

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

nebula> MATCH p = (n:player{name:"LeBron James"})<-[:follow]-(m) \
RETURN nodes(p)[0].player.age AS srcl, nodes(p)[1].player.age AS dst2, \
reduce(totalAge = 100, n IN nodes(p) | totalAge + n.player.age) AS sum;

E S — oo +

| srcl | dst2 | sum |

oo oo Homoo +

| 34 |31 | 165

- 204/750 - 2023 vesoft Inc.



4.5.6 JIERHE

|34 |29 |163]
|38 |33 |67 |
[ 34 |26 | 160 |
3¢ |34 |168|
|34 |37 |11l
Fommm e Fomm e R +

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

{roooocoooooonccooooooo SO e +
| id | age | degree |
Fom e R EETS ettt +
| "Tim Duncan" | 42 | 95
| "LaMarcus Aldridge" | 33 | 90
| "Manu Ginobili" | 41 | 95
Fom e R EETS ettt +

i nGQL TEHIE
KEYS()
keys() R[EI—151F, AEFRHEHRA ~ LOFTHEE -
B keys({vertex | edge})
o RMEEA. list o
R

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

| ["age", "name"] |
, "name"] |

LABELS()
labels() i&[E] ) Tag 313 -
1875 labels(verte)
o R[EIRA: list o
Rl

nebula> FETCH PROP ON * "player101", "player102", "team204" \
YIELD labels(vertex);

S +
| labels(VERTEX) |
S +
| ["player"] |
| ["player"] \
| ["team"]

S +

openCypher #7515 6)iE A
KEYS()
keys() [El—"1FI5R, BEFHFLRN A DSBS ITE R -
182 keys(<vertex_or_edge>)
o R[ERA: list -
EN/E

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

| keys(e) |
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4.5.6 FIEREE

W

LABELS()
labels() i&[8] 5#Y Tag 415 -
187 labels(<vertex>)

o R[ERA. list -
il

nebula> MATCH (v)-[e:serve]->() \
WHERE id(v)=="player100" \
RETURN Llabels(v);

NODES()
nodes() & [\ TR SRS - G5 S ID ~ Tag ~ JBIHEAE -
£ nodes(<path>)
o R[AIRAY: list -
Rl

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

| [("player100" :player{age: 42, name: m Duncan"}), ("team204" :team{name: "Spurs"})] |
| [("player100" :player{age: 42, name: "Tim Duncan"}), ("player101" :player{age: 36, name: "Tony Parker"})] |
| [("player100" :player{age: 42, name: "Tim Duncan"}), ("player125" :player{age: 41, name: "Manu Ginobili"})] |

RELATIONSHIPS()
relationships() iR E#& 12 T 5 RAFIFE
WBI%:  relationships(<path>)

o R[EIZEAL. list o
ENGE

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

5 E#T: January 31, 2024
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4.5.7 RAVLH AL

ARS8 NebulaGraph SR AR £ -

toBoolean()
toBoolean() ¥ ERELHN AR ©
157%:  toBoolean(<value>)
* IZ[E[ZA: bool
iR

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

S — +
['b \
C S —— +
| true |
| false |
| true |
| false |
| _NULL__ |
S — +

toFloat()

toFloat() R HEEUEl 714 B e e gl -
1875 toFloat(<value>)

e SR[EIZRAL. float °

ENUE

nebula> RETURN toFloat(l), toFloat('l.3"), toFloat('le3'), toFloat('not a number');
Srommmmemmo oo oo coo s e e o oo oom s e oo m o oo e s s o s oo s mm e m oo +

| toFloat(1) | toFloat("1.3") | toFloat("1e3") | toFloat("not a number") |

Fommm e e e e T e L P L LTS +

| 1.0 | 1.3 | 1000.0 | __NULL

Srommmmemmo oo oo coo s e e o oo oom s e oo m o oo e s s o s oo s mm e m oo +

toString()

toString() ¥HEEAEE AEURRIEIRFLHR N FAF R LA -
1E%: toString(<value>)
o R[FIZAL string °

il

nebula> RETURN toString(9669) AS int2str, toString(null) AS null2str;
C S — R ——— +
| int2str | null2str |

tointeger()
tolnteger() % 5.8k FAF B i AL -
1B87%:  tolnteger(<value>)

o JR[EZRM. int e
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4.5.7 RIEYEEIRIHEL

il

nebula> RETURN toInteger(l), toInteger('l'), toInteger('le3'), toInteger('not a number');
S ST — S — | S +

| toInteger(1) | toInteger("1") | toInteger("1e3") | toInteger("not a number") |

toSet()
toSet() KRB LB AES -
TH{%:  toSet(<value>)
o RE[RA. sete
Rl

nebula> RETURN toSet(list[1,2,3,1,2]) AS list2set;

hash()
hash() REIZEHIEAE - HSETLLEET ~ T/ & ~ 713 - fi/RE ~ NULL SSRME, 8@ it B8R X ERABFRAR -
hash() BRECE A MurmurHash2 Ei%:, BT (seed) 7 0xc70f6907UL © AR LAFE MurmurHash2.h & H HIFHS o
& Java SFRIEAIT AT
MurmurHash2.hash64("to_be_hashed".getBytes(),"to_be_hashed".getBytes(). length, 0xc70f6907)
187%:  hash(<string>)
o IR[EIRA. int
Rl

nebula> RETURN hash("abcde");

T +
| hash(NULL) |
Fommm e +
| -1 \
T +

S S S S S S +
| hash(toLower("HELLO NEBULA")) |
SrosooosoosooosoosooEsoEsooEEEaoS +
| -8481157362655072082 |
S S S S S S +

B EH: January 31, 2024
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4.5.8 FiEFANHEL

4.5.8 F IR EHEL

RS r4BNebulaGraph Y ## R4 FA %L -

CASE
CASE FIA A SRR TS o Fl openCypher —Ff, nGQL # ML A cASE Fik=: FEBAFBEAER -

CASE RS A 4, HTEW R B — D RS B85, RERIEIER o SR RAEMSM:, KHE eLSE FABR ISR - RS H
ELSE T HANTH R AR &5, TR E NuLL ©

[EESIZ=N
* 1HE

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

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

CASE IR —EEH END £5 2

S WA
comparer HT 5 value #1T LRI EEE A RFIER o
value F0 comparer AT LU, AMSRVSHED, MR ILAAF
result W5 value VEFT comparer , MRENZ result °
default WRBEFAFICES, MIR[ERZ default ©

o Rl

nebula> RETURN \
CASE 243 \
WHEN 4 THEN 0 \
WHEN 5 THEN 1 \

ELSE -1\
END \
AS result;
[ —— +
| result |
frocoonooo +
[1 |
[ —— +

nebula> GO FROM "player100" OVER follow \
VIELD properties($$).name AS Name, \
CASE properties($$).age > 35 \

WHEN true THEN "Yes" \
WHEN false THEN "No" \
ELSE "Nah" \

END \

AS Age_above_35;

+ + +
| Name | Age_above_35 |
+ + +
| "Tony Parker" | "Ves"

| "Manu Ginobili" | "Yes" |
+ +. +

BRI

-
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4.5.8 FfFFREAEL

CASE
WHEN <condition> THEN <result>
TWHEN ...]
[ELSE <default>]
END
ZHL 1A
condition RS condition v true, FoRTHEILEM:
result condition & true, NREM result °
default WA SAFIERE, MERENZ default ©
o TR

nebula> VIELD \
CASE WHEN 4 > 5 THEN 0 \
WHEN 3+4==T THEN 1 \

ELSE 2 \
END \
AS result;
Srooomomos +
| result |
Srmmomones +
|1 \
Srooomomos +

nebula> MATCH (v:player) WHERE v.player.age > 30 \
RETURN v.player.name AS Name, \

CASE \

WHEN v.player.name STARTS WITH "T" THEN "Yes" \

ELSE "No" \

END \

AS Starts_with_T;
{oooocoooooonccooooooo frocooococoocoooo +
| Name | Starts_with_T |
fo=mmmmmmommmomcesoe=x feeommmremesos=s +
| "Tim Duncan" | "Yes'

"LaMarcus Aldridge" | "No"
| "Tony Parker" | "Yes"
fo=mmmmmmommmomcesoe=x feeommmremesos=s +

ol B AR AT A K
AT R REAAEAER, APRETHENNESR < 82 W6

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

ELSE "No" \

END \

AS Age_above_35;
T froccoo frocccoccoocosao +
| Name | Age | Age_above 35 |
Fommm e Feemm e et T +
| "Tony Parker" | 36 | "No"
| "Manu Ginobili" | 41 | "No"
e Homoee e +

TOIRBR LR FR AT 35 M Yes o (ERTHEMLLTR, FIN 36 MHHATEZ o -

R E A AT R0 casE FiBx, R GZ $5.player.age Fl $$.player.age > 35 ° H4ERLTy 36 I
e $$.player.age FUME M 36 . EHEFEAN int o

e §$.player.age > 35 HUMEH true , EEFEA N boolean °

IXPIEERIE I TTIAILED, AR, FIGRE N -

coalesce()

coalesce() BEIFIARIAXFTE -NESTE ©
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4.5.8 FfFFREAEL

187%:  coalesce(<expression_1>[,<expression_2>...])
o SR[EIRA. S5FEITRERBAAR o
il

nebula> RETURN coalesce(null,[1,2,3]) as result;

5 # 3 January 31, 2024
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4.5.9 TEIH AL

4.5.9 151 EHEL
IHIA RS GR ] true 8% false , 3E % AT WHERE FAJH ©

NebulaGraph 3 # LU T i B4 -

B Wi

exists() RIS AR IEAE A, ~ DS TR, THRIE true , FHMLEE false e

any() RIS ANEAE A TR FED—DITR, WERE true , FMHEE false
all() IR EANEE A TR TP DITR, WRE true, FUHEE false
none() WRAR R HNEIAANE T AR AL —DTTE, WHRE tre , FMHRE false ©
single() WRARREHIEIAE ] TR RO ——DITE, MHRE] true , FHMLZME false ©

the

WRIIF N, WEFFRFRETRHAZ, A NULL °

I

¢ .mpatibility

1 openCypher * FHE LT BEL exists() , HA LA BREUKIR T BRI

%

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

ZN 1|

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

Fomm - +
[r |
S —— +
| true |
Fomm - +

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

Fomm - +
[r |
T +
| true |
Fomm e +

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

Fomm e +
[r |
T +
| true |
Fomm e +

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

Fom e +
| any(n IN a WHERE (n>2)) |
O S S +
| true |
Fom e +

nebula> MATCH p = (n:player{name:"LeBron James"})<-[:follow]-(m) \
RETURN nodes(p)[0].player.name AS nl, nodes(p)[1].player.name AS n2, \
all(n IN nodes(p) WHERE n.player.name NOT STARTS WITH "D") AS b;
S Proccooooocooconooocd R +

| "LeBron James" | "Danny Green" | false
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4.5.9 TEIH AL

"LeBron James" | "Dejounte Murray" | false |

[ \

| "LeBron James" | "Chris Paul" | true

| "LeBron James" | "Kyrie Irving" | true |
| "LeBron James" | "Carmelo Anthony" | true |
| "LeBron James" | "Dwyane Wade" | false |
B oo o e +

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

nebula> MATCH (n:player) \

RETURN exists(n.player.id), n IS NOT NULL;
S N +
| exists(n.player.id) | n IS NOT NULL |

nebula> MATCH (n:player) \
WHERE exists(n['name']) \
RETURN n;

("player105" :player{a,
("player109" :player{age: 34, name:
("player111" :player{age: 38, name:

"Danny Green"})
"Tiago Splitter"})
"David West"})

)5 EH: January 31, 2024

- 213/750 - 2023 vesoft Inc.
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4.5.10 geo K%k
geo EEUH TR MHZS ] (GEOGRAPHY) i 2R A0 (E el HEUTHRIE -

KT MBS (A R I A A 2 W B s ] o

EE A
AL GRS ViRA
ST Point(longitude, latitude) GEOGRAPHY B A E — D R AR A ] o
ST GeogFromText(wkt string) GEOGRAPHY WE 5 % A WKT F4F R AR M) GEOGRAPHY °
ST ASText(geography) STRING JRE £ AK) GEOGRAPHY Y WKT F4F & E -
ST Centroid(geography) GEOGRAPHY LL# 5 GEOGRAPHY #yiEzUiR[EIf AH) GEOGRAPHY H¥
Lo
ST ISValid(geography) BOOL WREIfE NA) GEOGRAPHY £&HRL -
ST Intersects(geography 1, geography 2) BOOL WREIE NRIF T GEOGRAPHY EHACHE ©
ST Covers(geography 1, geography 2) BOOL i&[E] geography 1 2% 54 % geography 2 ° fIk
geography 2 H/%H T geography 1 MRS, R[E
True °
ST CoveredBy(geography 1, BOOL i’ geography 2 2&#5E4 & geography 1 o 415
geography 2) geography 1 #ZH T geography 2 #MEAE, R[E
True °
ST DWithin(geography 1, geography 2, BOOL A geography 1 F&/HF—4 55 geography 2 H1i)—4
distance) HREEE/NTE%T distance %0 (LK #ALT) FEERIEE
&, NBRE] True ©
ST Distance(geography 1, geography 2) FLOAT REIF N 4EZ GEOGRAPHY Y AR GRS (LUK #AL) o
S2_CellldFromPoint(point_geography) INT W[EFE % A GEOGRAPHY () S2 #TID °
S2_CoveringCelllds(geography) ARRAY<INTG64> W [EFE 5 % AR GEOGRAPHY /4 S2 ¥ ID Hy%(A -
il
nebula> RETURN ST_ASText(ST_Point(1,1));
B i aas +
| ST_ASText(ST_Point(1,1)) |
T S — +
| "POINT(1 1)" |
B i aas +

nebula> RETURN ST_ASText(ST_GeogFromText("POINT(3 8)"));
+

S S +
| ST_ASTEXT(ST_Centroid(ST_GeogFromText("LineString(0 1,1 0)"))) |
R e e e +
| "POINT(0.5000380800773782 0.5000190382261059)"

S S +

O N S S +
| ST_TSValid(ST_GeogFronText("POINT(3 8)")) |
e +
| true

O N S S +
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W

| ST_Intersects(ST_GeogFromText("LineString(0 1,1 0)"),ST_GeogFromText("LineString(0 0,1 1)")) |

nebula> RETURN ST_Covers(ST_GeogFromText("POLYGON((0 0,10 0,10 10,0 10,0 0))"),ST_Point(1,2));
+

,ST_GeogFromText("POLYGON((0 0,10 0,10 10,0 10,0 0))"));

- -+
| ST_CoveredBy(ST_Point(1,2),ST_GeogFromText("POLYGON((0 0,10 0,10 10,0 10,0 0))")) |
B "
| true |
B et --t

FJEEHT: January 31, 2024
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4.6 JEAEIMIER)

i &g )

4.6.1 MATCH

WATCH 5 B3R HLE T 1850 (Pattern) TUECHYMERIIAE, HoEd @ L—18iZ MR, IFE NebulaGraph &S TALAIEE - EREI TR
HoRdRE. AR RETURN AR A E R RG] o

AT H, FATR &S basketballplayer FUMIREHEENRE R MATCH AR -

%

WATCH TE FRIETEANER T A ZWIE A (40 6o Al Lookup ) BB RIEE o FEEATERT, WATCH BRI AIRZRALE trail , XBWRE A LIEE H
W, HANEES -

MATCH FEVE R EE AR LS F -
MATCH <pattern> [<clause_1>] RETURN <output> [<clause_2>];

* pattern: WATCHIBRISZRFILAE— Pk M, Z2MEAZFAESGES () 5 o a0 (a)-[1->(b), (c)-[1->(d) ° Pattern FIEAHULEAIES WAK

* clause_1: S7HFWHERE ~ WITH ~ UNWIND ~ OPTIONAL MATCH -], o m LAf# I MATCH 1ERF4] o
o output : & SFRELIR[EIEH G RAFNFRAIR o ATLAER AS W EF|RAHIZ

e clause 2 : SZFF ORDER BY ~ LIMIT T ©

E/iﬁ)izliﬁ%?l‘ﬁ

o M 3.5.0 IRARTFEG, WATCH T AISCRF @AM, BITEAE A MRS sl Z g RS 0L T /R 57 Aol - 7RI 2 ATRYRRAS S, MATCH ¥ A7E L1
UUN T B G A BEPT EM B 7 B G coneT BRI A SRR

* M 3.0.0 A, KT XAAF Tag KB, REEIERLIIMNEE Tag &5 o B RETURN <Z5B2> <Ei2> BN RETURN <Z5B%> . <Tagh> <BMS

> o

it A UERA

o REMAHITEEAN, FE X RSEE NIRRT, 7 BRE#HITEEARNNERE, TR FEERM, RESERIRE - BUER
BAETESKMEIEE Tag ~ HEAAOEIW, (540 MATCH (v:player) RETURN v.player.name AS Name 35 )5 AY v:player Fl v.player.name ©

7y Tag ~ Edge type I Tag ~ Edge type M5B MOIERS|, DIREEIMERE o FHlan, A FLUA player Tag GI#ZRS], &4 player
Tag K name BIEAIERS] - BRESIMFEAKEEET, HS WEARILE-

« HEl MATCH #ERICEERTI D -

fii A
VLR
R PR LE x5S R B E LEERFORBEA T » fla (v) -

nebula> MATCH (v) \
RETURN v \
LIMIT 3;

| ("player102" :player{age: 33, name: "LaMarcus Aldridge"}) |
| ("player106" :player{age: 25, name: "Kyle Anderson"})
| ("player115" :player{age: 40, name: "Kobe Bryant"})
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4.6.1 MATCH

ILHE TAG

EAIH&ZIK%@TE

7£NebulaGraph 3.0.0 Z &, VLAt Tag HIRTHE2 Tag ASAERI | S#E Tag HFETEMERE, GN, HPLEETIZ Tag SUT MATCH 354] A
NebulaGraph 3.0.0 7, ILAC Tag o LAABIEEZRS], (AFEMEH LInT R B 45540 - MNebulaGraph 3.5.0 746, WATCH 18 ) 52 Fe 14,
TFH Tag 8 Tag HIFABHORERS], ScE A LI BREVH A5 RE0E, BIRTHUT MATcH 4] ©

FA PR AR S B9 < <tag_name> FRBEzCH A Tag °

nebula> MATCH (v:player) \

RETURN v;
F o e e e +
[ v \
S +
| ("player102" :player{age: 33, name: "LaMarcus Aldridge"}) |
| ("player106" :player{age: 25, name: "Kyle Anderson"})
| ("player115" :player{age: 40, name: "Kobe Bryant"})

FENEFEL ) Tag 104, ALUBEXES () -

nebula> CREATE TAG actor (name string, age int);
nebula> INSERT VERTEX actor(name, age) VALUES "player100":("Tim Duncan", 42);
nebula> MATCH (v:player:actor) \

RETURN v;

UCHE AR

F PRI LATE Tag A9 M {<prop_name>: <prop_value>} FRBE=H S AT E M o

# EEAREM nane JERITAAI S,
nebula> MATCH (v:player{name:"Tim Duncan"}) \

RETURN v;
S S +
[ v [
fmcccccccccccosoooooooooooooosoosssssssossssooa999995 +
| ("player100" :player{age: 42, name: "Tim Duncan"}) |
S S +

{5 F WHERE F~/A)th 0] LA SEEIAH RO 1E

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

RETURN v;
S +
[ v [
fmcccccccccccooooooooooooosooooossssssssssssooa000905 +
| ("player100" :player{age: 42, name: "Tim Duncan"}) |
S +

.I,{.enCypher A

7f openCypher 9 #, = #5285, £ nGQL #, = %285, = BREZE -

{5 F WHERE F-F) ERETLRC S B ©

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

RETURN v;
S +
[ v [
e S +
| ("player100" :player{age: 42, name: "Tim Duncan"}) |
S +
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ILHC A ID
PP RTUAGER A ID 2TUALA © id() BT AR AN ID ©

nebula> MATCH (v) \
WHERE id(v) == 'player101' \

RETURN v;
D R U B +
[ v [
T +
| ("player101" :player{age: 36, name: "Tony Parker"}) |
D R U B +

FICE £ SRS ID, FTLLA WHERE id(v) IN [vid_list] B WHERE id(v) IN {vid_Llist} °

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

| ("player101" :player{age: 36, name: "Tony Parker"})
| ("player101" :player{age: 36, name: "Tony Parker"})
| ("player102" :player{age: 33, name: "LaMarcus Aldridge"}) |

nebula> MATCH (v) WHERE id(v) IN {"player100", "player101"} \
RETURN v.player.name AS name;

Tony Parker" |
| "Tim Duncan"

DCAE R

AP VER -- fFS SR A TR0, TR

&
&
o
o
=
T

£ nGQL 1.x ¥, -- fFSHTTNER, N nGQL 2.x 8, -- fFSFpmtilisi A, REHTER -

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

S S S S +

| Name |

Srommmonsssocesssssmmes +
"Manu Ginobi Li"

[ |
| "Manu GinobiLi"
| "Dejounte Murray"

R PRILE -- 755 L3I0 < 81> FFS4RENM 1A

# ->RTLN v T, 1@ v2. TR v RERES, TR v2 RRBAL,
nebula> MATCH (v:player{name:"Tim Duncan"})-->(v2:player) \
RETURN v2.player.name AS Name;

S +
| Name |
Fommm e +
| "Tony Parker"

| "Manu Ginobili" |
e +

AR FTEFIWT EVRA, W LLGEA CASE iR o

nebula> MATCH (v:player{name:"Tim Duncan"})--(v2) \
RETURN \
CASE WHEN v2.team.name IS NOT NULL \
THEN v2.team.name \
WHEN v2.player.name IS NOT NULL \
THEN v2.player.name END AS Name;

Hommmmmmmommnccceoe=x +
| Name |
R —— +
| "Manu Ginobili"

| "Manu Ginobili"

| "Spurs"
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"Dejounte Murray" |

IR EY RS, W LU £ SIS -

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

"LaMarcus Aldridge" |

| "Dejounte Murray"
\
| "Marco Belinelli" |

WERATESI A, W LEIRES hRR AR ZE -

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

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

UM e

EEEHEAA SRAMI R T BEAZ o PP AT LU A R S R 4 B AR o

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

| <("player100" :player{age: 42, name: "Tim Duncan"})-[:serve@0 {end_year: 2016, start_year: 1997}]->("team204" :team{name: "Spurs"})> |
| <("player100" :player{age: 42, name: "Tim Duncan"})-[:follow@0 {degree: 95}]->("player101" :player{age: 36, name: "Tony Parker"})> |
| <("player100" :player{age: 42, name: "Tim Duncan"})-[:follow@0 {degree: 95}]->("player125" :player{age: 41, name: "Manu Ginobili"})> |

g enCypher 71

~r

7 nGQL #, @fF53#£7RiIM rank, 7E openCypher #, %8 rank & o

UG}

nebula> MATCH ()<-[e]-() \
RETURN e \
LINIT 3;

:follow "player101"->"player102" @0 {degree: 90}] |
:follow "player103"->"player102" @0 {degree: 70}] |
:follow "player135"->"player102" @0 {degree: 80}] |

ILft EDGE TYPE

s —kE, FHP A LA i<edge_type> FREIUHAY Edge type, 40 -[e:follow]- °

g:#)izli%?&‘fé

7ENebulaGraph 3.0.0 Z#j, LAl Edge Type fJRi#E=2 Edge type A G RMEMHAIRS], TN, HFEET Edge Type HUd7 wATcH 6] © A
NebulaGraph 3.0.0 7#f, TSt Edge Type fTLUANAIEZRS], EFEMEA cvor FRE&E HEEREGE, 3 B3R E0977 1 - MNebulaGraph
3.5.0 FFth, TFH Edge Type QIEZRG & 7/ LInIT FRHIH H 25 SR5CR, VRT3 F MATCH 15 A) TLEZ A -

nebula> MATCH ()-[e:follow]->() \
RETURN e;
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| [:follow "player102"->"player100" @0 {degree: 75}] |
| [:follow "player102"->"player101" @0 {degree: 75}] |
| [:follow "player129"->"playerl16" @0 {degree: 90}] |

UCAEi R

FH P AT LU {<prop_name>: <prop_value>} /R Edge type FIEME, U1 [e:follow{ likeness:95}] °

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

| [:follow "player100"->"player101" @0 {degree: 95}]
| [:follow "player100"->"player125" @0 {degree: 95}]

{5 ) WHERE ) ELFR ICAC I A 14

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

| [:follow "player125"->"player100" @0 {degree: 90}] |
| [:follow "player140"->"player114" @0 {degree: 90}] |
| [:follow "player133"->"player144" @0 {degree: 90}] |
| [:follow "player133"->"player114" @0 {degree: 90}] |

it %1~ EDGE TYPE

ffF | ATLATEACZ 1 Edge type, U0 [e:follow|:serve] ° 25—~ Edge type RifY

B, {540 [e:follow|serve] °

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

:follow "player100"->"player101" @0 {degree: 95}]
:follow "player100"->"player125" @0 {degree: 95}]

AP L R, IR RIZ 500 -

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

RETURN v2, v3;

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

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

| a2

F P AT LR Y < <edge_type>*<hop> TLECE K BRFE o hop W/l — P AEMHE%L -

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

| Friends

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

| ("player125" :player{age: 41, name: "Manu Ginobili"})

| ("player102" :player{age: 33, name: "LaMarcus Aldridge"}) |

W12 hop 73 0, BRAXTUACHKZ EAUEIAA, o

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

("player104" :player{age: 32, name:
("player101" :player{age: 36, name:
("player102" :player{age: 33, name:

"Marco Belinelli"}) |
"Tony Parker"}) |
"LaMarcus Aldridge"}) |
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4.6.1 MATCH

T SN S S 0 S +
| v2 I
R e e T +
| ("player100" :player{age: 42, name: "Tim Duncan"}) |
T SN S S 0 S +

fre

TEXTUACA) 2 B HEA TSRS, % -e:follow*2]-> AN e HEATITHE, BUITHY e AR BFLIOEBIRER, MR- MEELFAMFIE, Fi:
PUT AR DU {E R SR AR, B e B— 51K, B .degree HUEYE

nebula> MATCH p=(v:player{name:"Tim Duncan"})-[e:follow*2]->(v2) \
WHERE e.degree > 1\
RETURN DISTINCT v2 AS Friends;

nebula> MATCH p=(v:player{name:"Tim Duncan"})-[e:follow*2]->(v2) \
WHERE ALL(e_ in e WHERE e_.degree > 0) \
RETURN DISTINCT v2 AS Friends;

Priia s O E SUVOE 4 SuliD S Uil e U R OE U

nebula> MATCH p=(v:player{name:"Tim Duncan"})-[e:follow*2]->(v2) \
WHERE e[0].degree > 98 \
RETURN DISTINCT v2 AS Friends;

TURL AR KB

FA AT LAZEREFC AR < <edge_type>* [minHop. .maxHop] DUFRAS K FE 4% o

WMRARKE maxtop AHEELFE graph RS OOM, HEHEHUTILH S -

i Vi
minHop TR o FRBEIZMI BN © mindop MR —MNEREEE, BAER 1
maxHop AR o FRIEIRI BT o maxHop AR —PMEMEE, BINMENTH K »

QISRAFERE minHop F maxHop , PUOKE T :<edge_type>* , N —FHH S FHEAE, EF minHop 4 1, maxHop NWIEH K °

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

e +
| Friends |
SO +
| ("player125" :player{age: 41, name: "Manu Ginobili"}) |
¢

player101" :player{age: 36, name: "Tony Parker"}) |

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

Friends

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

| ("player125" :player{age: 41, name: "Manu Ginobili"})
| ("player100" :player{age: 42, name: "Tim Duncan"})

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

T  El B +
| Friends |
0 S S +
| ("player125" :player{age: 41, name: "Manu Ginobili"}) |
| ("player101" :player{age: 36, name: "Tony Parker"}) |
| ("player100" :player{age: 42, name: "Tim Duncan"}) |
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PP AT LU i DISTINCT #5E iR GEE L

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

RETURN DISTINCT v2 AS Friends, count(v2);

e S S T — +
| Friends | count(v2)
fhmccccccccccccoooooooooooooooosossssoossssssoaaaaaaa00005555 fmoosoooosos +
| ("player102" :player{age: 33, name: "LaMarcus Aldridge"}) | 1

| ("player100" :player{age: 42, name: "Tim Duncan"}) | 4

| ("player101" :player{age: 36, name: "Tony Parker"}) | 3

| ("player125" :player{age: 41, name: "Manu Ginobili"}) | 3
S L T —— +

4.6.1 MATCH

W12 minkop 9 0, XK TCFCERE ERUERLGA - BN, S5 RO, FHEAREIBIE nindop 73 0 © LA, FH9FR "Tin duncan" BY A EBIZHIAELR
A PTLVEESEREF IR 5, HAE EARBIEERF L3 —K o

nebula> MATCH p=(v:player{name:"Tim Duncan"})-[e:follow*0..3]->(v2:player) \

RETURN DISTINCT v2 AS Friends, count(v2);

S S T —— +
| Friends | count(v2)
O L R — +
| ("player102" :player{age: 33, name: "LaMarcus Aldridge"}) | 1

| ("player100" :player{age: 42, name: "Tim Duncan"}) |5

| ("player125" :player{age: 41, name: "Manu Ginobili"}) | 3

| ("player101" :player{age: 36, name: "Tony Parker"}) | 3

B i ) Fomm e +

the

nebula> MATCH (v:player)-[e:like*1..3]->(n) \
WHERE (n)-[e*1..4]->(:player) \
RETURN v;

LTER PR o ILELE KEE T KEEENT, B0 -[e:follow*0..3]> , AIIFFEEMBRFSIH e o Flan, AR EA:

Uit %1~ EDGE TYPE (25 K13

AP ER R EGE KRBT RE S

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

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

"

ICfig % M

| (

| ("player100" :player{age: 42, name:
| ("team215" :team{name: "Hornets"})
| ("player125" :player{age: 41, name:
| ("player102" :player{age: 33, name:

"Tim Duncan"})

"Manu Ginobili"})
"LaMarcus Aldridge"})

RPALUAESGES () SHRE B -

nebula> CREATE TAG INDEX IF NOT EXISTS team_index ON team(name(20));

nebula> REBUILD TAG INDEX team_index;

nebula> MATCH (vl:player{name:"Tim Duncan"}), (v2:team{name:"Spurs"}) \
RETURN v1,v2;

Edge type ° hop ~ minHop  maxHop *f 15 Edge type #RAERL °

e S +
| vi | v2 |
fmcccccccccccoooooooooooooooosoossssssssssssooa999555 dhmccccccooooosoooooossosooooosoooes +
| ("player100" :player{age: 42, name: "Tim Duncan"}) | ("team204" :team{name: "Spurs"})
e S +

UG R T

FI Al LA alLShortestPaths & [FIEE 4R 58] H AR AR BTA RAERE L -

nebula> MATCH p = allShortestPaths((a:player{name:"Tim Duncan"})-[e*..5]-(b:player{name:"Tony Parker"})) \
RETURN p;

+--
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4.6.1 MATCH

FA R LLBE A shortestPath & [EIEE 4R 2] H AR AR — SR B E IR 12 o

5]-(b:player{name:"Tony Parker"})) \

nebula> MATCH p = shortestPath((a:player{name:"Tim Duncan"})-[e*..
RETURN p;

£ZMATCHIG R

AFEBERA R RIR TS, ATLUERZ uATCH , 2R BB SE e ILECRIAT -

nebula> MATCH (m)-[]->(n) WHERE id(m)=="player100" \
MATCH (n)-[]->(l) WHERE id(n)=="player125" \
RETURN id(m),id(n),id(L);

ST S froccoccossooao +
| id(m) | id(n) | id(V) |
Fommm e R ittt ittt +
| "player100" | "player125" | "team204" |
| "player100" | "player125" | "player100" |
T — frooocoosooooos frocococcoosoos +

OPTIONAL MATCHZ

Z:LOPTIONAL MATCH -

Q,

- <lrormance

NebulaGraph 3.5.0 ' MATCH &GO BER YR 5 1S 2] T AL AT PE BB SR B mAT, PEEUEA 60, LoOKUP, | A FETCH S53R%(L MATCH ©

FJ5E#T: January 31, 2024
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4.6.2 OPTIONAL MATCH

H Al OPTIONAL MATCH & Beta ZhEE, BELAHESH —EM(LIA% -

OPTIONAL MATCH 3B 55 MATCH iBR)—B A, {EJy MATCH B R AR A TCRR a P AV, QA fr P R AORES, SFRZA9FR A NuLL o

openCypher 3tz

AHRENGEAT nGQL #l openCypher A

5 P PR A

OPTIONAL MATCH -] B NS 35 ( F WHERE F-A) ©

R~

MATCH & ] 7 {5 Fll OPTIONAL MATCH AY-RAFI 40 T -

nebula> MATCH (m)-[]->(n) WHERE id(m)=="player100" \

OPTIONAL MATCH (n)-[]->(L) \

RETURN id(m),id(n),id(L);
R e e S e e e T +
| id(m) | id(n) 10 [
T — P R +
| "player100" | "team204" | __NULL__ |
| "player100" | "player101" | "team204" |
| "player100" | "player101" | "team215" |
| "player100" | "player101" | "player100" |
| "player100" | "player101" | "player102" |
| "player100" | “player101" | "player125" |
| "player100" | "player125" | "team204" |
| "player100" | "player125" | "player100" |
Fooooooooonoo e . +

T 22 MATCH , ASf# ] OPTIONAL MATCH B}, iR [a[#E= 58 £ ULERADAT o RGN :

nebula> MATCH (m)-[]->(n) WHERE id(m)=="player100" \

MATCH (n)-[1->(L) \
RETURN id(m),id(n),id(L);

e e . +
| id(m) | id(n) | id(L) I
[ S oo frococo —
| "player100 | "team204" |
| "player100" | "player101l" | "team215" |
| "player100" | “player101" | “player100" |
| "player100" | "player101" | "player102" |
| "player100" | "player101" | "player125" |
| "player100" | "player125" | "team204" |
| "player100" | “player125" | "player100" |
[ - R frococoooooooos +

)5 #: January 31, 2024
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4.6.3 LOOKUP
LOOKUP ARAE 2T 3 7 4t » 7 7T LLGE A Lookup SEERAN T O fE:
o ARy WHERE A1) 2 RE il -
o JEiT Tag i KRIEE Tag HIFTAA ID
« JEiJ Edge type FHii1: #%4EE Edge type MIFPELREL A ~ BUAM rank

e it &48E Tag MASE T1E8E Edge type RIAEGE -

OpenCypher F %4

ASCEAEOGER THE nGQL »

EEE

=

o R 2 FEEMERENIERER WA ZMBAEL T INEFHARS], BRIFRBEREE RIS TR -

oSBT Explain TR BB EFIRT] o

4.6.3 LOOKUP

gﬁﬁ)ﬂk%@ﬁ
7E 2.5.0 WU AT, ANRA Lookup i A E TR E B AN ZB IR A RS, RIS, MASERARERS -

[EIE ks
LR LooKuP BRI B B —1ERFIATH ©

R SRR A ~ DEENE, BAERAIRRTEEERS], AR EER -

%

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

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

* WHERE <expression>: FEEMTI A IERM:, Bl LGS &AM /KIZHAF AND 1 OR —# ] - #1%iF2 I WHERE -

o VIELD : & NFELREIAHIH o VEETES I VIED -
o DISTINCT : FEAMIHER, REIEHEFIEFRE -
o AS: WEHL -

* clause : SZF ORDER BY ~ LIMIT J-A] °
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WHERE 1% 1] R il
TE LOOKUP T5F) F # F WHERE T, N HRaN R H(E:
. - ﬂ] $A o
o ERAFENF, NEFHZEFHINE G TE, il tagName.propl > tagName.prop2 °
o NEFHEHEFZAXMHEGER AKX TH#RE AliasProp #£iA= o
o N FF XOR ZEAT ©
o INFLFFBR STARTS WITH Z AN F AT ER R o
o REZHFTHE rank() °
o RN R,

o

/‘?“\ N

3& [\ Tag 4 player H. name 27 Tony Parker 455, ©

nebula> CREATE TAG INDEX IF NOT EXISTS index_player ON player(name(30), age);

nebula> REBUILD TAG INDEX index_player;

nebula> LOOKUP ON player \

WHERE player.name == "Tony Parker" \
YIELD id(vertex);

-t
| id(VERTEX) |
T +
| "player101"

R e e +

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

Somoonoonoconnocs i +
| name | age |
e S +
| "Tony Parker" | 36 |
Somoonoonoconnocs i +

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

| "player144" |
| "player140" |

nebula> LOOKUP ON player \
WHERE player.name STARTS WITH "B" \
AND player.age IN [22,30] \
YIELD properties(vertex).name, properties(vertex).age;

S S S e +
| properties(VERTEX).name | properties(VERTEX).age |
e e +
| "Ben Simmons" | 22
| "Blake Griffin" | 30
S S S +

nebula> LOOKUP ON player \

WHERE player.name == "Kobe Bryant"\

VIELD id(vertex) AS VertexID, properties(vertex).name AS name |\

GO FROM $-.VertexID OVER serve \

YIELD $-.name, properties(edge).start_year, properties(edge).end_year, properties($$).name;
focoocooooooocoo o cooooooosoocooooocoocoscoood S S T ey +

| $-.name | properties(EDGE).start_year | properties(EDGE).end_year | properties($$).name
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o

Fih
J&[F] Edge type 4 follow H degree 4 90 HJill ©

nebula> CREATE EDGE INDEX IF NOT EXISTS index_follow ON follow(degree);

nebula> REBUILD EDGE INDEX index_follow;

. +
| New Job Id |
[ —— +
| 62 \
R +

nebula> LOOKUP ON follow \
WHERE follow.degree == 90 YIELD edge AS e;

:follow "player109"->"player125" @0 {degree: 90}] |
:follow "player118"->"player120" @0 {degree: 90}] |
:follow "player118"->"player131" @0 {degree: 90}] |

nebula> LOOKUP ON follow \
WHERE follow.degree == 90 \
YIELD properties(edge).degree;

S +
| properties(EDGE).degree |
roooooccoconooocoocooooood +
| 90 |

nebula> LOOKUP ON follow \
VIELD properties(edge).degree as degree \
| ORDER BY $-.degree \
| LIMIT 10;

nebula> LOOKUP ON follow \
WHERE follow.degree == 60 \
VIELD dst(edge) AS DstVID, properties(edge).degree AS Degree |\
GO FROM $-.DstVID OVER serve \
VIELD $-.DstVID, properties(edge).start_year, properties(edge).end_year, properties($$).name;
+

focoocoooooooo e [ fioooooooccooooooocooao +
| $-.DstVID | properties(EDGE).start_year | properties(EDGE).end_year | properties($$).name
T — S S — frossoosos S — +
| "player105" | 2010 | 2018 | "Spurs"

| "player105" | 2009 | 2010 | "Cavaliers"

| "player105" | 2018 | 2019 | "Raptors"

T — S S — frossoosos S — +

i Tag 5 FTA RN R SLET Edge type 51 Hiil

IR FEIEY Tag FIHFTER S, 08T Edge type 713, Il Tag ~ Edge type i@ L4 0E 20 —1%K5] -
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Flan—4~ Tag player BJEM: name 1 age , N TG EE Tag player A5 ID, Tag player ~ B name siE M age FHE —MEZRGEES] -
o WA Tag 4 player 4 VID °

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

nebula> REBUILD TAG INDEX player_index;

S +
| New Job Id |
S — +
| 66 \
S +

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

# FIHFREHY player. E{LIF MATCH (n:player) RETURN id(n) /*, n */o

nebula> LOOKUP ON player YIELD id(vertex);

| "player100" |
| "player101" |

# NERPRESFIEN 4 THIE.
nebula> LOOKUP ON player YIELD id(vertex) | LIMIT 4;

| "player105" |
| "player109" |
| "player11l" |
| "player118" |

» % Edge type v follow RIFTEILIANE R -

nebula> CREATE EDGE IF NOT EXISTS follow(degree int);
nebula> CREATE EDGE INDEX IF NOT EXISTS follow_index on follow();

nebula> REBUILD EDGE INDEX follow_index;

. +
| New Job Id |
Srocoocoonooo +
| 88 \
. +

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

# FIHPAEH follow i, ZE{L1F MATCH (s)-[e:follow]->(d) RETURN id(s), rank(e), id(d) /*, type(e) */o

nebula)> LOOKUP ON follow YIELD edge AS e;

| [:follow "player105"->"player100" @0 {degree: 70}] |
| [:follow "player105"->"player116" @0 {degree: 80}] |
| [:follow "player109"->"player100" @0 {degree: 80}] |

girt J8iih
i1t Tag 4 player [541 Edge type 7 follow [ »

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

T +
| Player_Number |
T — +
| 51 \
T +

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

R SHOW STATS @4t Al LAGE it AL ©

)5 EH: January 31, 2024
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4.6.4 GO

4.6.4 GO

60 15A) & NebulaGraph I o H T W45 R AL 16 s T IR [ BRI 6] o 6o AR RUBE 2R ALE walk . RUEDTRS SAHLARSATLLE S -

openCypher &2

ASCEAECGER THE nGQL »

LEaeS

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

OVER <edge_type_Llist> [{REVERSELY | BIDIRECT}]

[ WHERE <conditions> ]

YIELD [DISTINCT] <return_list>

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

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

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

<vertex_list> ::=
<id> [, <vid> ...]

<edge_type_Llist> ::=
<edge_type> [, <edge_type> ...]

| ©

- 230/750 -

2023 vesoft Inc.
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<return_list> ::=
<col_name> [AS <col_alias>] [, <col_name> [AS <col_alias>] ...]

o <N> {STEP|STEPS} : FREBLEL - AR AT EHEL, BUMEN A 1 - RN o, NebulaGraph N&HeZR (50 -
* M TO N {STEP|STEPS} : 7 M-N BEAYA « 22wy 0, BHHEERA w1 4R, EPGo 0 10 2160 1 10 2 ZAHFHY °
o <vertex_list>: FIESBEAA ID 5% o

* <edge type_list>: AU Edge type %1% -

* REVERSELY | BIDIRECT : ERIANTEIL FIGZRAE <vertex_Llist> A (IEM]) , REVERSELY Fom /g, RURGZR AGJ; BIDIRECT X, RERGERIEMANK
] o AJiE T VIELD iR[E] <edge_type>._type FECHAIT Ay, HIFECHIER, AECHRMA °

* WHERE <conditions>: F&/EMITAITIESRME o Al LATEREIA &, ~ HAY SR (5 FH WHERE T-6), LRI LAZEA AND ~ OR ~ NOT ~ XOR —HEfFH - E1E S
WHERE -

Rhre

& £ 1 Edge type B, WHERE F-H)7H —LEBRH] o (5 A17N 52 55 WHERE edgel.propl > edge2.prop2 °

* VIELD [DISTINCT] <return_list>: &N FEELREIRHIH o <return_list> BWFA Schema FHXEEHTEEREFE, MEICEF src(edge) ~ dst(edge) ~
type(edge) &, EALFHREDHE - #1ES M YIELD °

* SAMPLE <sample_list>: FTTELEREHFEEE - #1525 . SAMPLE -
o <limit_by_list_clause> : FIFTERI LSRG HEE © #1520 LIMIT »

* GROUP BY : RIEFEEBIEAVER I 4 - #1655 L GROUP BY » 4/5 75 E A YIELD & L F LR AR H o

* ORDER BY : F8EfHHARAHEFHN - ¥155 X ORDER BY °

Rhre

R TREHEF AU, i 8 RO A2 [ RE Y -

o LIMIT [<offset>,] <number_rows>] : PR HLERAITEL - 1EIFS N LIMIT

it A UERA

o GO iBA]H Y WHERE 1 YIELD FAJE # 45 & @S| FRF( $8 A1 $$ )8k BN AL properties($h) Fl properties($$) T8 & S HIEME; 1# F B4 properties(edge) T8 7&
HREY - %S IEMS R Schema FHICHEL

- GO BAEAF NI I TFEOMER, BENRERLEIS, JEREUE | AT — T8, T — T 5 3 %E R
B « PSR -

o YEMBIEBCAER . REIZRER N L -

Yy SRl
BHIA SR EHEA R

g ERFEDANEEMESA, FlImEi— P AREIGL o

# &[] player102 FRr/EBA{H.
nebula> GO FROM "player102" OVER serve YIELD dst(edge);

| "team203" |
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4.6.4 GO

| "team204" |

EiTEEREN A A
Y BN D RAEREHRENIITE &, flamEE— S AP BENETA

# REIEEE playerl02 FBEYAAR.
nebula> GO 2 STEPS FROM "player102" OVER follow YIELD dst(edge);

| "player101" |
| "player125" |
| "player100" |
| "player102" |
| "player125" |

# 78 playerl00 1~2 BKREIARR.
nebula> GO 1 TO 2 STEPS FROM "player100" OVER follow \
YIELD dst(edge) AS destination;

| "player101" |
| "player125" |

# 3% MATCH Fi5 E—1 60 ZEFHEEMIEN.
nebula> MATCH (v) -[e:follow*1..2]->(v2) \
WHERE id(v) == "player100" \
RETURN id(v2) AS destination;

| "player100" |
| "player102" |

1ol ElGs
Yt BT RAEE SRR SORA, IS ARG s H B 2 18 B R E B A o

# M WHERE NN IEEM.
nebula> GO FROM "player100", "player102" OVER serve \
WHERE properties(edge).start_year > 1995 \
YIELD DISTINCT properties($$).name AS team_name, properties(edge).start_year AS start_year, properties($").name AS player_name;

e dhemoemmece=s dhemoemmmmcmoommnmsooos +
| team_name | start_year | player_name |
N Y NN S —— +
| "Spurs" | 1997 | "Tim Duncan"

| "Trail Blazers" | 2006 | "LaMarcus Aldridge" |
| "Spurs" | 2015 | "LaMarcus Aldridge" |
N Y NN S —— +

#i% 1 EDGE TYPE
Y5t EIRRLGA S RBA 2 A KA AT LT 4 B £ 1 Edge Type SHl, tha] DUl % E * RBATA RN 2EA -

# EHE Edge typeo
nebula> GO FROM "player100" OVER follow, serve \
VIELD properties(edge).degree, properties(edge).start_year;

S s S +
| properties(EDGE).degree | properties(EDGE).start_year |
roooooccoconooocoocooooood S +
| 95 | __NULL_ |
| 95 | __NULL |
| _NULL__ | 1997 |
roooooccoconooocoocooooood S +

HIRNIATT A,

# 3R[EIX5E playerl00 BI%BE o
nebula> GO FROM "player100" OVER follow REVERSELY \
YIELD src(edge) AS destination;

| "player101" |

| "player102" |

# % MATCH E85 E—1 60 iR AERIEN.
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nebula> MATCH (v)<-[e:follow]- (v2) WHERE id(v) == 'player100' \
RETURN id(v2) AS destination;

| "player101" |
| "player102" |

FHEREAEIR A
Yst: AT ERRIEERE N BRI IR IE A o

# Z38 player100 B9RARMAARFTEF R,
nebula> GO FROM "player100" OVER follow REVERSELY \
VIELD src(edge) AS id | \
GO FROM $-.id OVER serve \
WHERE properties($”).age > 20 \
YIELD properties($”).name AS FriendOf, properties($$).name AS Team;

fommmmmmmommmommesoe=x e +
| Friendof | Team
N —— S — +
| "Boris Diaw" | "Spurs" |
| "Boris Diaw" | "Jazz"

| "Boris Diaw" | "Suns"

# 1Z MATCH 5 E—1 60 ZWEFHERIIENX.
nebula> MATCH (v)<-[e:follow]- (v2)-[e2:serve]->(v3) \
WHERE id(v) == 'player100' \
RETURN v2.player.name AS FriendOf, v3.team.name AS Team;

fommmmmmmommmommesoe=x e +
| Friendof | Team
N —— S — +
| "Boris Diaw" | "Spurs"

| "Boris Diaw" | "Jazz"

| "Boris Diaw" | "Suns"

] GROUP BY 441
Pyst: (6 GRoUP BY 434H, SRS 1EFH YIELD IR[BISMHIGHILE R

# RIEFIR DA,
nebula> GO 2 STEPS FROM "player100" OVER follow \
VIELD src(edge) AS src, dst(edge) AS dst, properties($$).age AS age \
| GROUP BY $-.dst \
YIELD $-.dst AS dst, collect_set($-.src) AS src, collect($-.age) AS age;

| Doocooooocooconooncooconceacd R — +
| dst | src | age

L S — S —— 7 SR +
| "player125" | {"player101"} | [41]

| "player100" | {"player125", "player101"} | [42, 42]

| "player102" | {"player101"} | [33]

L S — S —— - +

{#F] ORDER BY 1 LIMIT HEF IR %) 2k &

# DLEFIRBIIHAERITE

nebula> $a = GO FROM "player100" OVER follow YIELD src(edge) AS src, dst(edge) AS dst; \
GO 2 STEPS FROM S$a.dst OVER follow \
VIELD $a.src AS src, $a.dst, src(edge), dst(edge) \
| ORDER BY $-.src | OFFSET 1 LIMIT 2;

foocoocoooooooo S S froooooooooooo +
| src | $a.dst | src(EDGE) | dst(EDGE)
L femmmccssssmes S — S —— +
| "player100" | "player101" | "player100" | "player101"
| "player100" | “player125" | "player100" | "player125"
e S e e T S +

Hopt %

# FEZ ML EET IS NOT EMPTY #1THJ#fT.
nebula> GO FROM "player100" OVER follow WHERE properties($$).name IS NOT EMPTY VIELD dst(edge);

| "player125" |
| "player101" |

FJE T January 31, 2024
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4.6.5 FETCH

4.6.5 FETCH

FETCH A] LLRHUGE RE Bl 0B P

openCypher &2

ASCEAECGER THE nGQL »

RE R ETEE
ik

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

S8 i

tag_name Tag 47K

- FRARIE=EFITE Tag

vid M ID -

YIELD RE L FEREEL - FEFIES N VIED °
AS WEMA o

T TAG REUS M ETEE
1E FETCH B A)FE8E Tag PREUSR SAEMEE -

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

S S S S S +
| properties(VERTEX)

S +
| {age: 42, name: "Tim Duncan"} |
S S S S S +

PSR E e
i F YIELD FR)FERER BRI B -

nebula> FETCH PROP ON player "player100" \
YIELD properties(vertex).name AS name;

RIE A m B E

BEL M ID KME A AREILE, SZEARES () 2 e

nebula> FETCH PROP ON player "player101", "player102", "player103" YIELD properties(vertex);

| {age: 33, name: "LaMarcus Aldridge"} |
| {age: 36, name: "Tony Parker"}
| {age: 32, name: "Rudy Gay"}

EFEA TAG RAVAMNIE I (E
£ FETCH BRI FIEE L 1> Tag IKBUBIEE - Tag ZRAFEIGES () 90 -

# BIEH Tag tlo
nebula> CREATE TAG IF NOT EXISTS tl(a string, b int);
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4.6.5 FETCH

# 52 playerl00 700 Tag tlo
nebula> INSERT VERTEX tl(a, b) VALUES "player100":("Hello", 100);

# ETF Tag player fl t1 3REUR playerl00 LHIEMIE,
nebula> FETCH PROP ON player, t1 "playerl00" YIELD vertex AS v;

B it e +
[ v |
T e +
| ("player100" :player{age: 42, name: "Tim Duncan"} :tlfa: "Hello", b: 100}) |
B it e +

PP RTLATE FETCH B A TH4E & 24> Tag FIZA A ©

nebula> FETCH PROP ON player, t1 "player100", "player103" YIELD vertex AS v;

| ("player100" :player{age: 42, name: "Tim Duncan"} :tl{a: "Hello", b: 100}) |
| ("player103" :player{age: 32, name: "Rudy Gay"}) |

PR AR R (1
£ FETCH WEAIF{EA ~ R AT = R FT A RS, SREIEE -

nebula> FETCH PROP ON * "player100", "player106", "team200" YIELD vertex AS v;

| ("player100" :player{age: 42, name: "Tim Duncan"} :tl{a: "Hello", b: 100}) |
| ("player106" :player{age: 25, name: "Kyle Anderson"}) |
| ("team200" :team{name: "Warriors"}) |

RBUA B E
i

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

S Pk

edge_type Edge type %5 °

src_vid HIG S ID, FRNAAES ©

dst_vid B ID, RRARIA A -

rank N rank o ALESEL, BRIMEN 0 - BIGS ~ BRI ~ Edge type F1 rank A] DIME—HfE — 5%l
VIELD TEXTERENEL  HEEES I VIED ©

KWL B A

# FREERE playerl00 #1 team204 E9iA1 serve HIFREBME.
nebula> FETCH PROP ON serve "player100" -> "team204" YIELD properties(edge);

S S S +
| properties(EDGE) |
R e e L LT +
| {end_year: 2016, start_year: 1997} |
S S S +

KHGHASEE B
£ VIELD FR)FEER BN B -

nebula> FETCH PROP ON serve "playerl00" -> "team204" \
VIELD properties(edge).start_year;

+-- -+
| properties(EDGE).start_year |
Y e ey +
| 1997 |
SR S +
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4.6.5 FETCH

RIS A R
FRREL IR (<sre_vid> -> <dst_vid=[e<rank>] ) FKINZ M ARIEIE - WA ZFARISGES () 5k

nebula> FETCH PROP ON serve "playerl00" -> "team204", "player133" -> "team202" YIELD edge AS e;

| [:serve "player100"->"team204" @0 {end_year: 2016, start_year: 1997}] |
| [:serve "player133"->"team202" @0 {end_year: 2011, start_year: 2002}] |

ET RANK FHUSEME
WRAG £ %0, RS~ HRSF Edge type #AHR, ATLLETTEE rank FREUEHTDEMEE

# BATRERBME. FFE rank B2,
nebula> insert edge serve(start_year,end_year) \
values "player100"->"team204"@1: (1998, 2017);

nebula> insert edge serve(start_year,end_year) \
values "player100"->"team204"@2: (1990, 2018);

# BINR[E rank R 0 B9IA.
nebula> FETCH PROP ON serve "player100" -> "team204" YIELD edge AS e;

e +
| e \
S S S S Sy +
| [:serve "player100"->"team204" @0 {end_year: 2016, start_year: 1997}] |
e +

# ZIREX rank A9 0 B934, ETE FETCH IBAFIRE rank,
nebula> FETCH PROP ON serve "player100" -> "team204"@l YIELD edge AS e;

e +
| e \
S S S S Sy +
| [:serve "player100"->"team204" @1 {end_year: 2017, start_year: 1998}] |
e +

BEEATHEH FETCH
i FeTeH 5 R4 nGQL & AE—FE LR, Flnfl co —iE -

# REIME playerl0l FFEAEY follow iBHY degree fH
nebula> GO FROM "player101" OVER follow \
VIELD src(edge) AS s, dst(edge) AS d \
| FETCH PROP ON follow $-.s -> $-.d \
YIELD properties(edge).degree;

S - +
| properties(EDGE).degree |
S +
| 95 |
| 90 |
| 95 |
_________________________ +

F P R] LU A R X BRI E S o

nebula> Svar = GO FROM "player101" OVER follow \
YIELD src(edge) AS s, dst(edge) AS d; \
FETCH PROP ON follow $var.s -> $var.d \
VIELD properties(edge).degree;

. +
| properties(EDGE).degree |
S +
| 95 |
[ 90 |
| 95 |
_________________________ +

ELZEAEANIEN, HELEaTh (Tag) -

O

%5 ¥ January 31, 2024
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4.6.6 SHOW

4.6.6 SHOW
SHOW CHARSET
SHOW CHARSET 15A) /R M A FH7 4 o

H R AT AT A58 utfs Fll utfamba o TRINFIFEEN utfs - NebulaGraph ¥ & ufts SCFRFIUFTIFAF, [KUL utfs Al utfembs R MA) o

EE
SHOW CHARSET;
il

nebula> SHOW CHARSET;

fmmconmcos . e fpmmconmas +
| Charset | Description | Default collation | Maxlen |
S | N R +
| "utf8" | "UTF-8 Unicode" | "utf8_bin" | 4 [
fmmconmcos I s dpmmconmas +
ZH Vi
Charset TRFRAM
Description FRIEUHA -
Default collation BAAHEFFALI] o
Maxlen T — N FRHRERR T -

#J5F#: January 31, 2024
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SHOW COLLATION

SHOW COLLATION %) TR 24 BIAOHEFHLI)

B 51 A] A AHEFHUN A utf8_bin F1 utfemba_bin ©

o YFFEN utfs , BIAHEFEHNIA utfs bin o

o MEFFEN utfanbs , BRINHEFHLUI utfamb4_bin ©
e

SHOW COLLATION;
R

nebula> SHOW COLLATION;

TS A +
| Collation | Charset |
E N — PR +
| "utfe_bin® | "utfs’ |
T S— P +
24 1
Collation HEFF N ZFR o
Charset SHEF N KRR FRF R B -

4.6.6 SHOW

5 E#: January 31, 2024
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4.6.6 SHOW

SHOW CREATE SPACE

SHOW CREATE SPACE &7 ‘B /R ¥R & K =3 (A BB ) o

E =z BRI E L #HEE, 120 CREATE SPACE -

S

SHOW CREATE SPACE <space_name>;

nebula> SHOW CREATE SPACE basketballplayer;

fmmmmosooccocassmnoss T T T T T +
| Space | Create Space |
frcoosoooooseononoD T +
| "basketballplayer" | "CREATE SPACE ‘basketballplayer® (partition_num = 10, replica_factor = 1, charset = utf8, collate = utf8_bin, vid_type = FIXED_STRING(32))" |
fmmmmosooccocassmnoss T T T T T +

%5 ¥ January 31, 2024
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4.6.6 SHOW

SHOW CREATE TAG/EDGE
SHOW CREATE TAG HEA]lE RTEE Tag MIEA(FR - Tag WHELIFMEE, 12 CREATE TAG °

SHOW CREATE EDGE #&H) i R¥EE Edge type HIEA(FE - Edge type FUE £ #4154, SN CREATE EDGE -
e

SHOW CREATE {TAG <tag_name> | EDGE <edge_name>};

"CREATE TAG “player’ ( |
“name’ string NULL, |
“age’ int64 NULL |
) ttl_duration = 0, ttl_col = """ |

nebula> SHOW CREATE EDGE follow;
Fommmmme e e L T T PR +
| Edge | Create Edge |
IS —— 0 +
| "follow" | "CREATE EDGE "follow" ( |
“degree’ int64 NULL |
) ttl_duration = 0, ttl_col = """

)5 #3F: January 31, 2024
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SHOW HOSTS

SHow HoSTS WBF) W] LLE /REEREF ., AFEmO ~ K&~

EarS

SHOW HOSTS [GRAPH | STORAGE |

META];

4.6.6 SHOW

leader ~ 7 F ~ MRS (E S, 805 E SR Graph ~ Storage ~ Meta R EVEE °

g&&)t(&

X TR 2 NebulaGraph, BUTIRIN T iR 2 im <5, MliE R AR RRAEL -

N

nebula> SHOW HOSTS;

e S froccooeo
| Host | Port | Status
T T — Mhoccoooo
| "storaged0" | 9779 | "ONLIN
| "storagedl" | 9779 | "ONLIN
| "storaged2" | 9779 | "ONLIN
T T — Mhoccoooo

| "graphd" | 9669 | "ONLINE"
| "graphdl” | 9669 | "ONLINE"
| "graphd2" | 9669 | "ONLINE"

| "storaged0" | 9779 | "ONLINE
| "storagedl" | 9779 | "ONLINE
| "storaged2" | 9779 | "ONLINE

+

o
| "metad2" | 9559 | "ONLINE"
| "metad0" | 9559 | "ONLINE"
| "metad1" | 9559 | "ONLINE"
o

e +.
| Leader count | Leader distribution

N SU— e
E" | 8 | "docs:5, basketballplayer:3"
E" | 9 | "basketballplayer:4, docs:5"
E" | 8 | "basketballplayer:3, docs:5"
N SU— e
dhomoemoe=s dhemmmmmoooamos e +
| Role | Git Info Sha | Version
e — Hroocooooooooo0 T —— +
| "GRAPH" | "3ba4lbd" | "3.5.0"
| "GRAPH" | "3ba4lbd" | "3.5.0"
| "GRAPH" | "3ba4lbd" | "3.5.0"
e — Hroocooooooooo0 T —— +
cedhoconcocoooo froooooosccooood S — +

| Role | Git Info Sha | Version
cedrecosoomomao S S (LS +
" | "STORAGE" | "3badlbd" | "3.5.0"
" | "STORAGE" | "3badlbd" | "3.5.0"
" | "STORAGE" | "3ba4lbd” | "3.5.0"

+ + +

Role
"META" | "3ba4lbd" "3.5.0"
"META" | "3ba41lbd" "3.5.0"

| |
| |

"META" | "3badlbd" | "3.5.0"
+ +

"docs:5, basketballplayer:3
"docs:5, basketballplayer:4"
"docs:5, basketballplayer:3"

RSNGROR
"3.5.0"
"805,0"

FJEE#T: January 31, 2024
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4.6.6 SHOW

SHOW INDEX STATUS
SHOW INDEX STATUS F&H) R B @R ARG IRICIRE, DAMEMEERRTEEHY) -
B
SHOW {TAG | EDGE} INDEX STATUS;
Tl

nebula> SHOW TAG INDEX STATUS;

S S S e S +
| Name | Index Status |
Sroscossoosoossoosoosooetoosoessosoos I — +
| "datel_index" | "FINISHED"

| "basketballplayer_all_tag_indexes" | "FINISHED" |
| "any_shape_geo_index" | "FINISHED" |
T DS I — +

iES ]
o HHEAEL

* REBUILD NATIVE INDEX

)5 #F: January 31, 2024
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4.6.6 SHOW

SHOW INDEXES

SHOW INDEXES #& )R] LAZI H M {i R =S M RIT A Tag A1 Edge type (BfEEM) BI&5] -
i

SHON {TAG | EDGE} INDEXES;
&l

nebula> SHOW TAG INDEXES;

R e T ittt S et +
| Index Name | By Tag | Columns |
. fiomccccoces fpomcccmc=s +
| "player_index_0" | "player" | [] |
| "player_index_1" | “player" | ["name"] |
S R —— e —— +

nebula> SHOW EDGE INDEXES;
e T ettt T +

| Index Name | By Edge | Columns |

E&HMK%@‘TE

NebulaGraph 2.0.1 &1,  SHOW TAG/EDGE INDEXES TEFJ{JR[E] Names ©

)5 #3F: January 31, 2024
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SHOW PARTS

SHOW PARTS 1561 SR I 23 (] 18 RE 0 R TR 0 DR S

S

SHOW PARTS [<part_id>];

il

nebula> SHOW PARTS;

nebula> SHOW PARTS 1;

19779"
19779"

9779"

"192.

-
| Peers
N

:9779" | "192. .1:9779"

9779" | "192. .2:9779"

9779" | "192. :9779"

9779" | "192. :9779"

9779" | "192. :9779"

9779" | "192. 19779"

9779" | "192. :9779"

9779" | "192. :9779"
|
[

Vparticion 1 | Leacer Vs T osts |
1T | i t6aa e | i desa e | |
SUAEIEEE SR SR I

i ViR
Partition ID g ey ID
Leader xR Raft leader BIAHIEE, 15 IP itk 5 RSS9 0
Peers SRR FTEREIZA (leader 5 follower) HIfEE, 4G IP Hukl 5 k55%G 0
Losts SRR R TSR SHRIAGEE, @15 IP Mk FIARSS s O

4.6.6 SHOW

FJG T January 31, 2024

- 244/750 -

2023 vesoft Inc.



SHOW ROLES
SHOW ROLES BF) /R ACE P E e o

RIEERI AP AR, REREEREE AR

o WRBFAH A A 6op , BUE AU RNZE A [ ADMIN , DR [E1ZFE 25 18] B op Z AMAIRTE H A EE R o

o ASRESRAH P A G R AT AHZIE 25 A DBA ~
o ASRESRAOH P A AR RRZIE S A, IR [EIALBRES R o
RTABRFEFIHES DA EROIR o
HiE
SHOW ROLES TN <space_name>;
il

nebula> SHOW ROLES in basketballplayer;

F S ——— S — +
| Account | Role Type |
fmmconmcos froscooccoces +
| "userl" | "ADMIN" |
F S ——— S — +

USER B GUEST , IR H BHAEREER o

4.6.6 SHOW

S EH: January 31, 2024
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SHOW SNAPSHOTS
SHOW SNAPSHOTS #& ) /R T B IRIRE B -
IR 8 5 2k S LA R o

fER

7 cop AR (BD root ) A BEFIUT SHOW SNAPSHOTS 141

S

SHOW SNAPSHOTS ;

nebula> SHOW SNAPSHOTS;

Y [ — ey +
| Name | Status | Hosts |
S SN S —— 0 S SRS +
| "SNAPSHOT_2020_12_16_11_13_55" | "VALID" | "storaged0:9779, storaged1:9779, storaged2:9779" |
| "SNAPSHOT_2020_12_16_11_14_10" | "VALID" | "storaged0:9779, storaged1:9779, storaged2:9779" |
e dhoccozo==c S +

4.6.6 SHOW
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4.6.6 SHOW

SHOW SPACES
SHOW SPACES 15 A /R BIAF AT & 2818
el &= E, %20 CREATE SPACE -
i

SHOW SPACES;

T S +
| Name |
frocoooooosoonoacoosoD +
| "docs"

| "basketballplayer" |
T — +

/55 H: January 31, 2024
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4.6.6 SHOW

SHOW STATS
SHOW STATS &) F 7R Bt il — K SUBMIT JOB STATS 1RV EI S AISTITHE R -
Ezm gt E A

* MAERL

* JHRYEE

« B Tag REAAYAAVEEL

« B4 Edge type RELAIIAYEEL

Aming

SHOW STATS 3R [E] A AN A2 SRR A5 o B ik [ A 2 i — 1k SUBMIT JOB STATS fRMVMUERAIEUE < REIREIR T RER & TTL SBIEUE, ZidBEdE
ST FUEAT Compaction IR{ER BRI AIALLTT o

BRI

HEFEEELHE B AIEZ E AT SUBMIT JoB STATS ° i1EiEZ I, SUBMIT JOB STATS °

SHOW STATS F45 SREUR T &5 — UCHATHY SUBMIT JOB STATS © ISR A AT HHIE NSE B, LA FERHIT SUBMIT JoB STATS , HIISTIHEIR A% <

%
SHOW STATS;
i
# HEEZEE,
nebula> USE basketballplayer;

# 44T SUBMIT JOB STATS,
nebula> SUBMIT JOB STATS;

Fommmmme e +
| New Job Id |
T — +
| 98 |
Fommmmme e +

# BIAEALRITRR .
nebula> SHOW JOB 98;

+: -+ S Tt +. S e e T S +
| Job Id(TaskId) | Command(Dest) | Status | Start Time | Stop Time | Error Code |
+ +. R + S — N — +
| 98 | "STATS" | "FINISHED" | 2021-11-01T09:33:21.000000 | 2021-11-01T09:33:21.000000 | "SUCCEEDED" |
| o | "storaged2" | "FINISHED" | 2021-11-01T09:33:21.000000 | 2021-11-01T09:33:21.000000 | "SUCCEEDED" |
|1 | "storaged0" | "FINISHED" | 2021-11-01T09:33:21.000000 | 2021-11-01T09:33:21.000000 | "SUCCEEDED" |
|2 | "storagedl" | "FINISHED" | 2021-11-01T09:33:21.000000 | 2021-11-01T09:33:21.000000 | "SUCCEEDED" |
| "Total:3" | "Succeeded:3" | "Failed:0" | "In Progress:0" | | " |
+: -+ S Tt +. S e e T S +

# BREZEFLIHERS.
nebula> SHOW STATS;

Fommmmeeem T temmmee e +
| Type | Name | Count |
T R frocccooo +
| "Tag" | "player" |51 |
| "Tag" | "team" |30 |
| "Edge" | "follow" |81 |
| "Edge" | "serve" | 152 |
| "Space" | "vertices" | 81 |
| "Space" | "edges" | 233 |
[ S — rcocooocooos frococooo +

#%J5 #3F: January 31, 2024
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4.6.6 SHOW

SHOW TAGS/EDGES
SHOW TAGS T5 A1) T/r 4 B B =S [RINAUETE Tag °
SHOW EDGES &) fin 4 BB =S M MR FTE Edge type °
i
SHOW {TAGS | EDGES};
alll

nebula> SHOW TAGS;

C S —— +
| Name |
S — +
| "player" |
| "star" |
| "team" |
S — +

T —— +
| Name |
R +
| "follow" |
| "serve" |
S — +

)5 ##: January 31, 2024
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SHOW USERS
SHOW USERS iEA) R FER o
fta Tk
A cop AERIAF (AU root ) A BEHIUT SHOW USERS iB4] ©
=
SHOW USERS;
Tl

nebula> SHOW USERS;

C S — S +
| Account | IP Whitelist |
T T S SR +
| "root" | " |
| "user1" | "

| "user2" | "192.168.10.10" |
T T S SR +

4.6.6 SHOW

) EH: January 31, 2024
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HEZ

W k2

4.6.6 SHOW

i e

SHOW SESSIONS
#XkNebulaGraph#uf R, S OIEN N £1E, HFATUEASIERER -
TR
o PUT exit IRIBEFRNS, H/ S WA API release, MK TEHERETHEER - MARAFERIRE, HRAEEEX nebula-graphd.conf #
B TEEI A (session_idle_timeout_secs ) , &IE A BIEL - M TARADBRILE, FEFIMERTEE21E
* SHOW SESSIONS ZifJffiff Graph %5 LHIEIEFE ©
* SHOW LOCAL SESSIONS M Ay Graph RGSHESIEFEE, ToEMEM Graph RS LHISIERFEE -
* SHOW SESSION <Session_Id> EIfJ#RAE Session ID fI&IH{HEE
%
SHOW [LOCAL] SESSIONS;
SHOW SESSION <Session_Id>;
Nl
nebula> SHOW SESSIONS
e . e e e fomccccmces . +
| SessionId \ UserName | SpaceName | CreateTime | UpdateTime | GraphAddr | Timezone | ClientIp |
N — | [ — + S — N — | N —— +
| 1651220858102296 | "root" | "basketballplayer" | 2022-04-29T08:27:38.102296 | 2022-04-29T08:50:46.282921 | "127.0.0.1:9669" | 0 | "127.0.0.1"
| 1651199330300991 | "root" | "basketballplayer" | 2022-04-29T02:28:50.300991 | 2022-04-29708:16:28.339038 | "127.0.0.1:9669" | 0 | "127.0.0.1"
| 1651112899847744 | "root" | "basketballplayer" | 2022-04-28T02:28:19.847744 | 2022-04-28T08:17:44.470210 | "127.0.0.1:9669" | 0 | "127.0.0.1"
| 1651041092662100 | "root" | "basketballplayer" | 2022-04-27T06:31:32.662100 | 2022-04-27T07:01:25.200978 | "127.0.0.1:9669" | 0 | "127.0.0.1"
| 1650959429593975 | "root" | "basketballplayer" | 2022-04-26T07:50:29.593975 | 2022-04-26T07:51:47.184810 | "127.0.0.1:9669" | 0 | "127.0.0.1"
| 1650958897679595 | "root" | "" | 2022-04-26T07:41:37.679595 | 2022-04-26T07:41:37.683802 | "127.0.0.1:9669" | 0 | "127.0.0.1"
VUV e VSRV IV + VSV SNV SISV VSRV SV ey e ety | VUV VSRV +
nebula> SHOW SESSION 1635254859271703;
. foccccmces . e e e fomccccmces . +
| SessionId | UserName | SpaceName | CreateTime | UpdateTime | GraphAddr | Timezone | ClientIp |
N — | [ — + S — N — | N —— +
| 1651220858102296 | "root" | "basketballplayer" | 2022-04-29T08:27:38.102296 | 2022-04-29T08:50:54.254384 | "127.0.0.1:9669" | 0 | "127.0.0.1"
. foccccmces . fmocommcomocscosconccosccocas e e fomccccmces . +
28 ViHA
SessionId 2% ID, ME—RR—Pa1E e
UserName VGRS P AR -
SpaceName FAF ST ET R o NIBSRA 2 () o
CreateTime STERYGIERS A, BUA P IERS A0S (8] o B X BCE ST timezone_name $8EHIMT X o
UpdateTime R EPATERIER, SFEFTETE o B XA ECE S tinezone_name 8 E IR X o
GraphAddr 2216 Graph AR5tk Fivg 11
Timezone RESE, LR -
ClientIp SIEME G TP Hidk o

)5 # 3 January 31, 2024
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4.6.6 SHOW

SHOW QUERIES

SHOW QUERIES ¥E A7l LI 5 4 B Session H IEFEHUTHIEIMIERZHE ©

Rbre

MRATELLEN, FHSNLLEH -

BT
* SHOW LOCAL QUERTES MANHBZRTFIREN Ml Session FEWAVIRE, JLTEALER -

* SHOW QUERIES M Meta ARZSFKEFTE Session FRIEII(EE o iXL(F ESIRIES A session_reclaim_interval_secs & X AVE MR E] Meta RS,
R TR % ik R 15 B AT ReE T LA R 5 R -

18k
SHOW [LOCAL] QUERIES;
i

nebula> SHOW LOCAL QUERIES;

VUV e | V—— I VUSRNSSRV SRV VNSV S UV + VUSRNSSR S +
| SessionID | ExecutionPlanID | User | Host | StartTime | DurationInUSec | Status | Query |
[ R S [ N 1 R S T D S +
| 1625463842921750 | 46 | "root" | ""192.168.x.x":9669" | 2021-07-05T05:44:19.502903 | 0 | "RUNNING" | "SHOW LOCAL QUERIES;" |
VUV e | V—— I VUSRNSSRV SRV VNSV S UV + VUSRNSSR S +
nebula> SHOW QUERIES;
. . S S e fpmmmooo + fiooccoccccomccomcsomosooccooscoamsosossooscoaccosoosooscos +
| SessionID | ExecutionPlanID | User | Host | StartTime | DurationInUSec | Status | Query |
N | S — [ — S — [ —— + O O Y +
| 1625456037718757 | 54 | "userl" | ""192.168.x.x":9669" | 2021-07-05T05:51:08.691318 | 1504502 | "RUNNING" | "MATCH p=(v:player)-[*1..4]-(v2) RETURN v2 AS Friends;" |
. . S S I fpmmmooo + fiooccoccccomccomcsososoocooscoamoosossooscoaccosoosooscos +
# IR[EIFERY TOP 10 M9,
nebula> SHOW QUERIES | ORDER BY $-.DurationInUSec DESC | LIMIT 10;
. . S S e fpmmmooo + e +
| SessionID | ExecutionPlanID | User | Host | StartTime | DurationInUSec | Status | Query |
N | S — I + AN | S + O +
| 1625471375320831 | 98 | "user2" | ""192.168.x.x":9669" | 2021-07-05T07:50:24.461779 | 2608176 | "RUNNING" | "MATCH (v:player)-[*1..4]-(v2) RETURN v2 AS Friends;" |
| 1625456037718757 | 99 | "userl" | ""192.168.x.x":9669" | 2021-07-05T07:50:24.910616 | 2159333 | "RUNNING" | "MATCH (v:player)-[*1..4]-(v2) RETURN v2 AS Friends;" |
S ocomoontoactonness o omoomooontonto0s emoooaooos I | N feacoona + O O O VNV +
SHEOBANT -

28 Uil

SessionID 215 ID °

ExecutionPlanID AT ID -

User PUTERIA P4

Host F PR R S5 AR L A9 1 o

StartTime HATE WA IR o

DurationInUSec HATE MRS © B0 D -

Status HIHIY EPRA -

Query EIIEA] ©
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4.6.6 SHOW

SHOW META LEADER
SHOW META LEADER 15 A1) /R 21l Meta 81 leader 5/ °
KT Meta RSAFHAVIAIES N Meta [R5 -
i
SHOW META LEADER;
el

nebula> SHOW META LEADER;

foocoocoooooooccoooo S B +

| Meta Leader | secs from last heart beat |

T — S — +

| "127.0.0.1:9559" | 3 |

foocoocoooooooccoooo S B +
ZH Wil
Meta Leader Meta $#51 leader (55, 45 leader FifEMRSS#1 1P #ubikFisG O o
secs from last heart beat BEES_EVCOBRAYRS [a] (AP o BAAL. Fb o

5 E#T: January 31, 2024
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4.7 TR

4.7 FAE)FNET

4.7.1 GROUP BY

GROUP BY FRIF] LA TSR A4 -

openCypher 2%
ARSCEAECUE T4 nGQL »

PP A LL#E ] openCypher /72 count() BIEEEA%UE -

nebula> MATCH (v:player)<-[:follow]-(:player) RETURN v.player.name AS Name, count(*) as cnt ORDER BY cnt DESC;

S S +
| Name | ent |
S S e +
| "Tim Duncan" | 10

| "LeBron James" | 6

| "Tony Parker" | 5

| "Chris Paul" | 4

| "Manu GinobiLi" | 4
S S +

i

GROUP BY F-AJ ] LIRS HIRIERFT, SRIEHATITEL ~ HEF AT R RAE -
GROUP BY FRJ R LIFEEHERF (|) ZJEH0 YIELD FAIZRBIEA °
| GROUP BY <var> YIELD <var>, <aggregation_function(var)>

aggregation_function() ERisEs: avg() ~ sum() ~ max() > min() > count() ™ collect() > std() °

ZN Y|

# THFTEEEE playerl00 M=, HIREMINERHITHA, REBRHHITRE.
nebula> GO FROM "player100" OVER follow BIDIRECT \

YIELD properties($$).name as Name \

| GROUP BY $-.Name \

VIELD $-.Name as Player, count(*) AS Name_Count;
S e +
| Player | Name_Count

+

| "Shaquille 0'Neal"

| "Tiago Splitter"

| "Manu GinobiLi"

| "Boris Diaw"

| "LaMarcus Aldridge" |

\ \

\ \

\ \

\ \

\ \
+

"Tony Parker"
"Marco Belinelli"
"Dejounte Murray"
"Danny Green"
"Aron Baynes"

"

# EHRPEEESD playerl00 B9, FHARIBRIARHITHA, RE] degree HIEF.
nebula> GO FROM "player100" OVER follow \

YIELD src(edge) AS player, properties(edge).degree AS degree \

| GROUP BY $-.player \

VIELD sum($-.degree);

T +
| sum($-.degree) |
Do ecomoonoconoon +
| 190 |
T +
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4.7.1 GROUP BY

[5aw

7 bt nGQL 6] FIIRIE H 6ROUP BY F-HEF 4320 T BLVE AT FIVERR 9 GRoUP BY S RAIT%E; Ti7E openCypher 1 A)H GROUP BY f VA ZRRZAY, B
TEEA)FARH S 1 croup BY U AIHEE] S HFBUIIEA - nGQL 1E A B/~ 6Roup BY FI7A5 openCypher & A HIFEZUHE 6Roup BY AVEAAR, FH.
nGQL EAH#HZA openCypher FIHWE, RIS HERE=CHIAE AT GROUP BY © 755 GROUP BY FUFEZCHE, 1H 2 lhow-to-make-group-by-in-a-cypher-
query ©

flan. &l 34 % DL ERYER 5L P g e B R A X ]

nebula> LOOKUP ON player WHERE player.age > 34 VIELD id(vertex) AS v | \
GO FROM $-.v OVER serve YIELD serve.start_year AS start_year, serve.end_year AS end_year | \
YIELD $-.start_year, $-.end_year, count(*) AS count | \
ORDER BY $-.count DESC | LIMIT 5;
+

S ] +
| $-.start_year | $-.end_year | count |
| S —— R R +
| 2018 | 2019 | 3 |
| 2007 | 2012 | 2 |
| 1998 | 2004 12 |
| 2017 | 2018 12 |
| 2010 | 2011 |2 |
S e froccoceo +

%5 #5: January 31, 2024
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https://stackoverflow.com/questions/52722671/how-to-make-group-by-in-a-cypher-query
https://stackoverflow.com/questions/52722671/how-to-make-group-by-in-a-cypher-query

4.7.2 LIMIT

4.7.2 LIMIT
LIMIT ) B sl H 45 SRAAT 8 o LINIT ZER 4 nGQL iEA)#1 openCypher 3245 A F (1 FEA AR o
o 7R nGQL EAY, —MBFELE LT FRIFMEREER, fUEEE LIMIT 365X EiE 4 REESE -

* 7£ openCypher FEZAEAF, RNAVFFE LINIT FAIFIEAEER, LU skip Rl R & -

the

7254 nGQL & openCypher J5 2t # f LIMIT B, f# ] ORDER BY T BRI P M BB, B &% — DA AT AR 148 -

J74: nGQL IEAHA) LIMIT
TEFEA nGQL 7, LINIT A 38 FIBER 60 IBA) TN L BB
4 NGQL il il LIMIT 1575

54 nGQL HAYIEA LINIT IS soL AR LInIT [ERAEIE « LineT FEE— PS8, SRRV ELAR NS, BLSREEERZE - B
IEA AT

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

ZHL 1A
offset fmfs s, BDE SCNE—1TIFERE o &5 0 JFE « BRIAMER 0, FRNE—1TIFRIRE °
number_rows SR EATHL

N/E

# NERPRESFERN 3 1THIE.
nebula> LOOKUP ON player YIELD id(vertex)|\
LIMIT 3;

| "player100" |
| "player101" |
| "player102" |

# NEEFRERPRESE 2 TR 3 178,

nebula> GO FROM "player100" OVER follow REVERSELY \
YIELD properties($$).name AS Friend, properties($$).age AS Age \
| ORDER BY $-.Age, $-.Friend \
| LIMIT 1, 3;

| "Danny Green" | 31
| "Aron Baynes" | 32
| "Marco Belinelli" | 32 |
S e +

GO A LMIT
60 WEA)HEY LINIT B T 3O R A nGQL HHAiE FEESL, R SRR 2 PR il A5 SRR -
B

<go_statement> LIMIT <limit_list>;
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4.7.2 LIMIT

Limit_list &—5R, FIRFHTELTN HAREL, ATREEELIE 60 187 FhY STEPS AR AEUER o N3
GO 1 TO 3 STEPS FROM "A" OVER * LIMIT <limit_list> JufiliE4H /48 LIMIT AOIX A i o
o BIFE limit_List WAIEE 3 MHEHARZOTE, #4060 1 T0 3 STEPS FROM "A" OVER * LIMIT [1,2,4] °

o LINIT [1,2,4] FHY 1 FRAGHES — P HONERE 1 F00E0R, 2 FORESE PR 2 F0MRELRT, 4 FORES =PI 4 S0 %50R
I o

e [K79 60 1 T0 3 STEPS F/RiREISE —E|E = BRI ARI AR, Fik NEFELEAMENNRAS B IS S6X 5% o BRI b, 10 @ik
71 GO T A3 I A B R R R B AE o QISR GO 1 T0 3 STEPS MfiA& 60 3 STEPS , NI H S VEED 58 = BAYLLE AT TA IR MY A ©

STEP 1 STEP 2 STEP 3

7£ basketballplayer 4 H FIHUT R GILIT

nebula> GO 3 STEPS FROM "player100" \
OVER * \
YIELD properties($$).name AS NAME, properties($$).age AS Age \
LIMIT [3,3,3];

+ + +
| NAME | Age |
+ + +
| "Tony Parker" | 36 |
| "Manu Ginobili" | 41

| "Spurs" | __NULL__ |
+ + +

nebula> GO 3 STEPS FROM "player102" OVER * BIDIRECT\
YIELD dst(edge) \
LIMIT [rand32(5),rand32(5),rand32(5)];

| "player100" |
| "player100" |
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4.7.2 LIMIT

openCypher 25 A)FHT LIMIT
T£ MATCH % openCypher #ZAEAFHEH LIMIT ANRENEER o BEAUHLT:

. [SKIP <offset>] [LIMIT <number_rows>];

ZH 1A
offset fmFs s, BPE SCNE—1T IR E] o ZBIM 0 JFE © BRIAMER 0, FRNE AT IHIEE -
number_rows SR [EI EA TR R -

offset Fl number_rows A] LA ERIAS, (H23RIAKAVER L AEIEM L -

fhte

A BERCA R Bk & B T HCE © fln 8/6 R EUEA 1 -

FMEEA LIMIT

LIMIT AT LLERGEA, SR [EITE AR A4S

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

S S S R SO +
| Name | Age |
R e BT T +o-me +
| "Luka Doncic" | 20
| "Ben Simmons" | 22
| "Kristaps Porzingis" | 23
| "Giannis Antetokounmpo" | 24 |
| "Kyle Anderson" | 25 |
S S Aheccco +

FANEER SKIP

SKIP W] LLBARFER], AT IREMBE, IRETEEMEZFIEDE -

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

e S +
| Name | Age |
N - +
| "Manu Ginobili" | 41 |
| "Tony Parker" | 36

Fommm e Feemm e +

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

Somoonoonnconoocs - +
| Name | Age |
e S S +
| "Tony Parker" | 36 |
Somoonoonnconoocs - +

B A SKIP 5 LIMIT
[R5 A SKIP 55 LIMIT Af LR [E] IS RE (7 B T iR R T8 B HCR AR -

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

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

S oo +

)5 #F: January 31, 2024
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4.7.3 SAMPLE

4.7.3 SAMPLE
SAMPLE 1] F T 7E 45 SR 4 v 45 5T HURE 3 B 1 7 A= A -
SAMPLE {YBETE GO B RIHH A, EEWT:

<go_statement> SAMPLE <sample_Llist>;

sample_List &—"NF3, FIERFHITTELINEHRE, HITERELIS 60 B EIHAY STEPS B AEHAR o F3CLL60 1 T0 3 STEPS FROM "A" OVER *
SAMPLE <sample_List> {540/ 43 SAMPLE I FYZ o

* 5|3 sample_List MU E 3 NEREOCTZE, HlU0160 1 70 3 STEPS FROM "A" OVER * SAMPLE [1,2,4] °

* SAMPLE [1,2,4] FHY 1 RRAGHESE — S HIkFE 1 il MEuR), 2 RRTES P 2 FAMEuR), 4 RREE =PIk 4 Fihgkss
W o AR PR IR ICECEI A B R DT R E R, N SE PR [a] -

* K4 60 1 10 3 STEPS R FIE—EIE =BT EmMI AR, FHit FER AL ERMTIINESS BRSSP 5% co iIEAICE -, MEENE
7R 60 B A)E DI A IR R BE1E o ANSANSE GO 1 T0 3 STEPS MM/ GO 3 STEPS , MM S TCHDE k&8 = B aysl G M e T mATA ©

STEP1 STEP 2 STEP 3

7t basketballplayer #(E&EHBIHUT/REILIT:

nebula> GO 3 STEPS FROM "player100" \
OVER * \

VIELD properties($$).name AS NAME, properties($$).age AS Age \
SAMPLE [1,2,3];

+ + +
| NAME | Age |
+ + +
| "Tony Parker" | 36 |
| "Manu Ginobili" | 41 |
| "Spurs" | __NULL__ |
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4.7.3 SAMPLE

e e +

nebula> GO 1 TO 3 STEPS FROM "player100" \
OVER * \
VIELD properties($$).name AS NAME, properties($$).age AS Age \
SAMPLE [2,2,2];
+

+ +
| NAME | Age |
+ +
| "Manu Ginobili" | 41 |
| "Spurs" | __NULL__

| "Tim Duncan" | 42 |
| "Spurs" | __NULL__ |
| "Manu Ginobili" | 41 |
| "Spurs" | __NULL__

+ + +

)5 #3F: January 31, 2024
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4.7.4 ORDER BY
ORDER BY “F-) 5 & i th 45 SR AU HEF #MI o
* TERAE nGQL H, WAITE VIELD FRIZJSFEAIEESRF () F7 ORDER BY F]

* 7& openCypher JE ", NAVHEREER o 78 RETURN T 2 /5 {5 ) 0RDER BY T

HEFERLI 5 0 R i
o ASC (BRIA) : FHF e

* DESC: F&fF °
JF£ nGQL iEE:

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

4.7.4 ORDER BY

I

¢ .mpatibility

74 nGQL 5, ORDER BY v &G AME M FI AT $-. © {B7E 2.5.0 ZRIHIMUA + AT

an|

nebula> FETCH PROP ON player "player100", "player101", "player102", "player103" \
VIELD properties(vertex).age AS age, properties(vertex).name AS name \
| ORDER BY $-.age ASC, $-.name DESC;

E— S +
| age | name |
+ommen S +
| 32 | "Rudy Gay" |
| 33 | "LaMarcus Aldridge"

| 36 | "Tony Parker" |
| 42 | "Tim Duncan" |
Srosoo TR — +

nebula> $var = GO FROM "player100" OVER follow \
VIELD dst(edge) AS dst; \
ORDER BY $var.dst DESC;

| "player125" |
| "player101" |

OpenCypher 7 =iE %

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

il

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

Fommm e Fommm e +
| Name | Age |
T S +
| "Yao Ming" | 38 |
| "Vince Carter" | 42
| "Tracy McGrady" | 39 |
| "Tony Parker" | 36
| "Tim Duncan" | 42
Fommm e Fommm e +

# BRUEIRHT, RFWRIER, BUSRHF.

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

+ommen S S +

| Age | Name |

Fommm e e T LT +
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4.7.4 ORDER BY

| 47 | "Shaquille 0'Neal"
| 46 | "Grant Hill" |
| 45 | "Jason Kidd"

| 45 | "Steve Nash" |

NULL {EAHEF
FFHFIR, SERHNRESH NULL 8, BFHFIR, SERHENFFLSIH NULL | -

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

e e +
| Name | Age |
S R —— +
| "Tony Parker" | 36

| "Manu Ginobili" | 41

| _NULL__ | _NULL__ |
S R —— +

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

S A S — +
| Name | Age |
Fommm e R ittt +
| _NULL__ [ _NULL__ |
| "Manu Ginobili" | 41 |
| "Tony Parker" | 36

Fommm e R ittt +

5 #H: January 31, 2024

- 262/750 - 2023 vesoft Inc.



4.7.5 RETURN

4.7.5 RETURN
RETURN FAJ7%E X T nGQL AUt R - MRFERELNFB, HE0ZS () DFE -
RETURN 7 LA 5| S F Al i
* RETURN FA) T LUFF nGQL ## openCypher JF=iEA)H, {Flf0 MATCH & UNWIND ©
* RETURN ] LBV, a5 Fan sUA9 428 -

openCypher H2A
ASEECGEA T nGQL H1Y openCypher A= o X FR4E nGQL Wil E 4R, ES W VIEW °
RETURN NZ3F4 N openCypher Hg¢:
o [FRANER L FRRTIFRENZ RS © Flan:

MATCH (*s2 1" :player) \
RETURN "= 1°;

o WEPMEN, HREIZEAXCECHTAITER © fli:

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

3 SRR A A
e 7£ nGQL 1.x #, RETURN & TJRA nGQL, &% RETURN <var_ref> IF <var_ref> IS NOT NULL °

« )\ nGQL 2.0 JF4A, RETURN ANiE A T84 nGQL -

Map JIi7 15 8H
RETURN 3Z[E] Map B}, Key N2 AE LAY ©

nebula> RETURN {age: 32, name: "Marco Belinelli"};

S S e +
| {age:32,name:"Marco Belinelli"}

fmcccccccosooooooooooooooosoossoosss +
| {age: 32, name: "Marco Belinelli"} |
S S e +

R e et e T +

| {zage:32,name:"Marco Belinelli"}

S +

| {name: "Marco Belinelli", zage: 32} |

R e et e T +
iR [A] s EGH

{5 F RETURN {<vertex_name> | <edge_name>} jR[E| S BRI ERE °

// BEIR
nebula> MATCH (v:player) \

RETURN v;
S S S S Y +
[ v \
fmcccccccccccccooooooooooooooooosssssosssossooaaaaaoaooooeo0005 +
| ("player104" :player{age: 32, name: "Marco Belinelli"})
| ("player107" :player{age: 32, name: "Aron Baynes"})
| ("player116" :player{age: 34, name: "LeBron James"})
| ("player120" :player{age: 29, name: "James Harden"})
| ("player125" :player{age: 41, name: "Manu Ginobili"})
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4.7.5 RETURN

// BEA
nebula> MATCH (v:player)-[e]->() \

RETURN e;
Y S S +
| e |
B it +
| [:follow "player104"->"player100" @0 {degree: 55}]
| [:follow "player104"->"player101" @0 {degree: 50}]
| [:follow "player104"->"player105" @0 {degree: 60}]
| [:serve "player104"->"team200" @0 {end_year: 2009, start_year: 2007}]
| [:serve "player104"->"team208" @0 {end_year: 2016, start_year: 2015}]

R[S ID
A id() BEGRES ID -

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

fososssccanono +
| id(v) \
R ettt +
| "player100" |
fososssccanono +
JR[E] Tag

{7 labels() BHEGRE S LAY Tag 513 -

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

T +
| labels(v) |
T +
| ["player"] |
T +

IR[AIFFE Labels(v) FFANE N NJTE, ATLAMEH Labels(v) [n-1] ° Hil40 N E GG Labels(v) [0] BRE—PTE -

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

B ettt TS +

| Llabels(v)[0] |

ST +

| "player |

B ettt TS +
IR [el e

{8 F & 1% <vertex_name>.<tag_name>.<property_name> R [E S AJE M, # F1E T4 <edge_name>.<property_name> JR [EliIfH & M o

/] BELHEYE
nebula> MATCH (v:player) \
RETURN v.player.name, v.player.age \

LINIT 3;
T S — +
| v.player.name | v.player.age

R e L R ettt +
| "Danny Green" | 31

| "Tiago Splitter" | 34

| "David West" | 38 |
R e L R ettt +

/] BRELEEYE
nebula> MATCH (v:player{name:"Tim Duncan"})-[e]->() \
RETURN e.start_year, e.degree \

Srooooccocooood S +
| e.start_year | e.degree |
T — | +
| __NULL__ | 95 |
| _NULL__ | 95 |

5 properties() EREGR B A SGARI T AEME
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4.7.5 RETURN

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

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

J&[E] Edge type

{1 type() BEGREITUACH) Edge type °

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

R [E]EE1E
{5 Fl RETURN <path_name> j& [B| ILAC B2 I FT A 2 5

o

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

5
I
P
[

e e X Y X o T e X S T T X T

¥
| <("player100" :player{age: 42, name: "Tim Duncan"})-[:follow@0 {degree: 95}]->("player101" :player{age: 36, name: "Tony Parker"})-[:follow@0 {degree: 90}]->("player102" :player{age: 33,
name: "LaMarcus Aldridge"})-[:serve@0 {end_year: 2019, start_year: 2015}]->("team204" :team{name: "Spurs"})> |
| <("player100" :player{age: 42, name: "Tim Duncan"})-[:follow@0 {degree: 95}]->("player101" :player{age: 36, name: "Tony Parker"})-[:follow@0 {degree: 90}]->("player102" :player{age: 33,
name: "LaMarcus Aldridge"})-[:serve@0 {end_year: 2015, start_year: 2006}]->("team203" :team{name: "Trail Blazers"})> |
| <("player100" :player{age: 42, name: "Tim Duncan"})-[:follow@0 {degree: 95}]->("player101" :player{age: 36, name: "Tony Parker"})-[:follow@0 {degree: 90}]->("player102" :player{age: 33,
name: "LaMarcus Aldridge"})-[:follow@0 {degree: 75}]->("player101" :player{age: 36, name: "Tony Parker"})> |

SR o 9 2
{EF nodes () EREGR [BIFAZFHIFTA A

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

("player100" :player{age: 42, name: "Tim Duncan"}), ("team204" :team{name: "Spurs"})] |
("player100" :player{age: 42, name: "Tim Duncan"}), ("player101" :player{age: 36, name: "Tony Parker"})] |
:player{age: 42, name: "Tim Duncan"}), ("player125" :player{age: 41, name: "Manu Ginobili"})] |

R B EEAE A
{EH relationships() BREUR EIEAZ HAVFTA A ©

nebula> MATCH p=(v:player{name:"Tim Duncan"})-[1->(v2) \
RETURN relationships(p);

IR [ R

M Length() BN RBAZAIKE -
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4.7.5 RETURN

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

Paths

| Length |

L —

+- -+

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

"Spurs"})> |1

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

Parker"})> | 1 |

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

GinobiLi"})> |1 |

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

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

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

| <("player100" :player{age: 42, name: "Tim Duncan"})-[:follow@0 {degree: 95}]->("player101" :player{age: 36, name: "Tony Parker"})-[:followd {degree: 90}]->("player102" :player{age: 33
name: “LaMarcus Aldridge"})> | 2

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

| <("player100" :player{age: 42, name: "Tim Duncan"})-[:followg0 {degree: 95}]->("player125" :player{age: 41, name: "Manu Ginobili"})-[:serve@0 {end_year: 2018, start_year: 2002}]-
>("team204" :team{name: "Spurs"})> | 2

| <("player100” :player{age: 42, name: "Tim Duncan"})-[:follow@0 {degree: 95}]->("player125" :player{age: 41, name: "Manu Ginobili"})-[:followe0 {degree: 90}]->("player100" :player{age: 42
name: "Tim Duncan"})> | 2

R[EFrE TTER
EHES (0 BELEEFIETE

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

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

RETURN *;

+. et e e L T e e +
[ | v2 \
+. S S +

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

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

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

S L S +

A P—q
Hin 4T

fERIETE As <alias> Hfna i 45 R AT B ©

nebula> MATCH (v:player{name:"Tim Duncan"})-[:serve]->(v2) \
RETURN v2.team.name AS Team;

R R
ARICECHISE R, DB, 20R[E L »

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

foocoooooooooooosoo PSR —— S +

| v2.player.name | type(e) | v2.player.age

e fcccccccee e +
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4.7.5 RETURN

| "Manu Ginobili" | "follow" | 41 |
| __NULL__ | "serve" | __NULL__ |
| "Tony Parker" | "follow" | 36 |
e P —— froocoocoososoooo +

RETURN 155 W] LUR [ 7 [T & ~ Bl i S ih sUag 45 8 o

nebula> MATCH (v:player{name:"Tony Parker"})-->(v2:player) \
RETURN DISTINCT v2.player.name, "Hello"+" graphs!", v2.player.age > 35;

{roooocoooooonccooooooo froccoocoocoocooccssooao S +
| v2.player.name | ("Hello"+" graphs!") | (v2.player.age>35) |
T S — S ——— I — +
| "LaMarcus Aldridge" | "Hello graphs!" | false |
| "Tim Duncan" | "Hello graphs!" | true |
| "Manu Ginobili" | "Hello graphs!" | true |
T S — S ——— I — +

nebula> RETURN 1+1;

+ -+
| (1+1) |
R +
2 |
R +

[ T +
| (1--() |
Sromomoonees +
|2 \
[ T +

nebula> RETURN 1+1, rand32(1, 5);

T S— TR — +
| (1+1) | rand32(1,5) |
S —— toooscoooooono +
|2 1 |
T S— TR — +

R [E i — B
{5 F DISTINCT ] LAMHIBRZE REFIELE FE. -

# SRAEM DISTINCT,
nebula> MATCH (v:player{name:"Tony Parker"})--(v2:player) \
RETURN v2.player.name, v2.player.age;

S S —— +
| v2.name | v2.age |
S S +
| "Tim Duncan" | 42 |
| "LaMarcus Aldridge" | 33 |
| "Marco Belinelli" | 32 |
| "Boris Diaw" | 36 |
| "Dejounte Murray" | 29 |
| "Tim Duncan" | 42 |
| "LaMarcus Aldridge" | 33 |
| "Manu Ginobili" |41 |
fommmmmmmommmommesoe=x e +

# &R DISTINCT,
nebula> MATCH (v:player{name:"Tony Parker"})--(v2:player) \
RETURN DISTINCT v2.player.name, v2.player.age;

| "Tim Duncan" | 42 |
| "LaMarcus Aldridge" | 33 |
| "Marco Belinelli" | 32 |
| "Boris Diaw" | 36 |
| "Dejounte Murray" | 29 |
| "Manu GinobiLi" | 41 |
{roooocoooooonccooooooo S — +

)5 #3: January 31, 2024
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4.7.6 TTL

476 TTL

TTL (Time To Live) fEERMAIFENE, BNIE, ZBEEHETH -

openCypher 321

ASCEAECGEM TJHE nGQL »

ERFEM
o FEEEMHE TTL EWHEMR Schema -
o TTL #1 INDEX 77 .

* QIR—" Tag/Edge type FYHF—EILCH INDEX, MAGEAHKE TTL, A A% Tag RYHMEIELE TTL -
« WAREAH TTL, " LIFAN INDEX °

TTL 3T

nGQL SCHFHY TTL &5 R e

By Vi

ttl_col TR EER BN FIAE Y o BIEREIRRILLAUE int 0¥ tinestamp ©

ttl_duration TRERTRIBEE, BOAANGL FP o WIRBZEE LAY 64 fr3FMREL o B VRN (81 BEE (2 Aan RN T 2 mii B, @ik
Wi i o WSR ttl_duration 0, JBIEAANITH o
W] ERC B S nebula-storaged.conf  (ERIABETE Jusr/local/nightly/etc/ ) HIXE ttl_use_ms A true BRI N ZEFD ©

o TERE ttlusems 7 true B, WEHICRICE HEIMEILE TTL, GMSE AL BN A4S, SEEIEHEE M -

o EIRE ttlusems 7 true J5, BMZE ttl duration FUERINEEMINZFLIE, ttlcol FUERINERALMISAAFS, BREERERBLIE int , H EFEFEMREEE
HER o FIUNZE ttlcol Fa, MIFER a FIEEBNZERD, W4 a BES now() , MIFFER a HEIRZEH now() * 1000 °

* 43— Tag 5 Edge type HIEMEEE TTL HHZEMEAED WLL I, TTL EEARERL, BHZEME R AT -

« {IEH—4 Tag 5 Edge type FHBAER non() FIEIEH HiZ B4 E T TTL, % Tag 5% Edge type M5 HEGER SR, FHG HEUR
VB (D A RTRSF (A o

B

BV A I R

o WR—DHAME—D Tag, mEW—NEMHETH, Sthedi -

s MR—ANHELD Tag, A LH—DEMIH, FZEEAR Tag MEMEES S8, EEAASEH, & EHM Tag FEEREFALE -
il =tesve il

EA—&iA A —1 Edge type, 1 ER—PEMEH, BBl -
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ok tip sz
BGOSR EIEGR AT A b, (LR B S iEd R -

NebulaGraph H IR BI%IE G, 476 F—X Compaction 32 [ECHE# 23[8] -

4.7.6 TTL

%te

WARH TTL %5, E—ik Compaction X G IR i A& -

i TTL 350
TAG il EDGE TYPE L f77E
iM% Tag f1 Edge type D& 01%, #E#H ALTER iBA % Tag & Edge type °

# B2 Tago
nebula> CREATE TAG IF NOT EXISTS t1 (a timestamp);

# ALTER f&2% Tag, N0 TTL WL
nebula> ALTER TAG t1 TTL_COL = "a", TTL_DURATION = 5;

# AR, BAS 5 Mg,
nebula> INSERT VERTEX tl(a) VALUES "101":(now());

TAG = EDGE TYPE IN#{E
B Tag 3 Edge type [ LURIRT%E TTL i1 - if%i#% i CREATE TAG A CREATE EDGE -
# B Tag FHIRE TTL %I,

nebula> CREATE TAG IF NOT EXISTS t2(a int, b int, c string) TTL_DURATION= 100, TTL_COL = "a";

# A, WTHIRTIEIEY 1648197238 (1648197138 + 100) .
nebula> INSERT VERTEX t2(a, b, c) VALUES "102": (1648197138, 30, "Hello");

ARG T 18]
TR A s A W] LLGE A0 R LR
o MHIERBEEAFTER A A 1

nebula> ALTER TAG t1 DROP (a);

o WE ttl_col ATEFRFE -

nebula> ALTER TAG t1 TTL_COL = "";

o ¥H ttl_duration 7 0 o ZRBRIER LIRE TTL 8%, B ACREE, HEMER Schema TEiEBRL

nebula> ALTER TAG t1 TTL_DURATION = 0;

G E#T: January 31, 2024
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4.7.7 WHERE

4.7.7 WHERE
WHERE A1) 7T LUARIE S (oL I L 45 R, -
WHERE - 138 H A T4~ &)
* Ji*E nGQL, {4 6o Fl LooKUP HE] °

* openCypher J7=(, {FI41 MATCH F1 WITH iEA] -

openCypher 3tz

18 Rank &JR4 nGQL ZhEE o WIFEAE openCypher #HZAUEA)H HHKEL Rank {H, LA rank() %L, #lan
MATCH (:player)-[e:follow]->() RETURN rank(e); °

HAl A%

%te

TIORGIFE 8§ ~ s FRESIAMS, HEES ISR -

A /RIS R A

T WHERE -] F 5 A AT /G BLAF NOT ~ AND ~ OR FI XOR RE L& o KT BEMMILLESR, ES BB ML -

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

roooooccoconooocoocooooood S S +
| v.player.name | v.player.age
------ e
| "Danny Green | 31
| "Tiago Splitter" | 34
I

| "David West" | 38

nebula> GO FROM "player100" \
OVER follow \
WHERE properties(edge).degree > 90 \
OR properties($$).age != 33 \
AND properties($$).name != "Tony Parker" \
YIELD properties($$);

S +
| properties($$)

S S S S S S +
| {age: 41, name: "Manu Ginobili"} |
S +
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4.7.7 WHERE

1 WHERE 6 o (i F s Bl O JB 1 RE SUAs -
o IR RUE T

nebula> MATCH (v:player)-[e]->(v2) \
WHERE v2.player.age < 25 \
RETURN v2.player.name, v2.player.age;
+

Fom e e E e
| v2.player.name | v2.player.age
O S S S S +
| "Ben Simmons" | 22

| "Luka Doncic" | 20

| "Kristaps Porzingis" | 23
O S S S S +

nebula> GO FROM "player100" OVER follow \
WHERE $7.player.age >= 42 \
VIELD dst(edge);

| "player101" |
| "player125" |

o dignE

nebula> MATCH (v:player)-[e]->() \
WHERE e.start_year < 2000 \
RETURN DISTINCT v.player.name, v.player.age;

S S +
| v.player.name | v.player.age |
S focccooooocooe +
| "Tony Parker" | 36
| "Tim Duncan" | 42
| "Grant Hill" | 46

nebula> GO FROM "player100" OVER follow \
WHERE follow.degree > 90 \
YIELD dst(edge);

| "player101" |
| "player125" |

Tk EENY

nebula> MATCH (v:player) \
WHERE v[toLower("AGE")] < 21 \
RETURN v.player.name, v.player.age;

T S — +
| v.name | v.age |
e fomcccos +
| "Luka Doncic" | 20
T S — +

IR R I

nebula> MATCH (v:player) \
WHERE exists(v.player.age) \
RETURN v.player.name, v.player.age;

+ -+
| v.player.name | v.player.age |
N N +
| "Danny Green" | 31
| "Tiago Splitter" | 34
| "David West" | 38

i3 RANK

f£ nGQL #, AR L MAyiEMFEARLE A ~ HIVSAmENE, WENRE—XA2Z rank B o 72 WHERE 5G] 7] LUEA] rank 53igid -

# UL EE,
nebula> CREATE SPACE IF NOT EXISTS test (vid_type=FIXED_STRING(30));
nebula> USE test;
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4.7.7 WHERE

nebula> CREATE EDGE IF NOT EXISTS el(pl int);
nebula> CREATE TAG IF NOT EXISTS person(pl int);
nebula> INSERT VERTEX person(pl) VALUES "1":(1);
nebula> INSERT VERTEX person(pl) VALUES "2":(2);
nebula> INSERT EDGE el(pl) VALUES "1"->"2"@0:(10);
nebula> INSERT EDGE el(pl) VALUES "1"->"2"@l:(11);
nebula> INSERT EDGE el(pl) VALUES "1" (12);
nebula> INSERT EDGE el(pl) VALUES "1"->"2"@3:(13);
nebula> INSERT EDGE el(pl) VALUES "1"->"2"@4:(14);
nebula> INSERT EDGE el(pl) VALUES "1' (15);
nebula> INSERT EDGE el(pl) VALUES "1"->"2"@6:(16);

# 383 rank FiEA, T rank KF 2 BB,
nebula> GO FROM "1" \
OVER el \
WHERE rank(edge) > 2 \
VIELD src(edge), dst(edge), rank(edge) AS Rank, properties(edge).pl | \
ORDER BY $-.Rank DESC;
-+
dst(EDGE) | Rank | properties(EDGE).pl

# &I rank FiEA, T rank EFF 0 # follow il
nebula> MATCH (v)-[e:follow]->() \

WHERE rank(e)==0 \

RETURN *;

player142" : "Klay Thompson"})

( :follow "player142"->
("player139" :player{age: 34, name: "Marc Gasol"})

(

(

[ 2 901
[:follow "player139"->"player138" @0 {degree: 99}]
"player108" :player{age: 36, name: "Boris Diaw"}) [ ]
"player108" :player{age: 36, name: "Boris Diaw"}) [ 1

:follow "player108"->"player100" @0 {degree: 80}
:follow "player108"->"player101" @0 {degree: 80}

&
|

n .
\

\

|

\

i1if PATTERN

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

>()

[<("player100" :player{age: 42, name: "Tim Duncan"})-[:serve@0 {end_year: 2016, start_year: 1997}]->("team204" :team{name: "Spurs"})>, <("player100" :player{age: 42, name: "Tim Duncan"})-
[:followg0 {degree: 95}]->("playerl01" :player{age: 36, name: "Tony Parker"})>, <("player100" :player{age: 42, name: "Tim Duncan"})-[:follow@0 {degree: 95}]->("player125" :player{age: 41
name: "Manu Ginobili"})>] |

nebula> MATCH (v:player{name:"Tim Duncan"})-[e]->(t) \
WHERE NOT (v)-[e]->(t:team) \
RETURN (v)-->();

>()

[<("player100" :player{age: 42, name: "Tim Duncan"})-[:serve@0 {end_year: 2016, start_year: 1997}]->("team204" :team{name: "Spurs"})>, <("player100" :player{age: 42, name: "Tim Duncan"})-
[:follow@0 {degree: 95}]->("player101" :player{age: 36, name: "Tony Parker"})>, <("player100" :player{age: 42, name: "Tim Duncan"})-[:follow@0 {degree: 95}]->("player125" :player{age: 41
name: "Manu Ginobili"})>] |

[<("player100" :player{age: 42, name: "Tim Duncan"})-[:serve@0 {end_year: 2016, start_year: 1997}]->("team204" :team{name: "Spurs"})>, <("player100" :player{age: 42, name: "Tim Duncan"})-
[:follow@0 {degree: 95}]->("player101" :player{age: 36, name: "Tony Parker"})>, <("player100" :player{age: 42, name: "Tim Duncan"})-[:follow@0 {degree: 95}]->("player125" :player{age: 41
name: "Manu Ginobili"})>] |

e
2
BT

T WHERE T~ {3 F STARTS WITH ~ ENDS WITH B CONTAINS AJ LAVCUHD 544 58 4% &3 43 o DUBCHS X 43 KNG o

STARTS WITH
STARTS WITH < 45 B8 AURE SR A7 B SR VL AT ©

# ETEERLL T FFkH player 5.
nebula> MATCH (v:player) \

- 272/750 - 2023 vesoft Inc.



WHERE v.player.name STARTS WITH "T" \
RETURN v.player.name, v.player.age;

| Pooccooooccooeo +
| v.player.name | v.player.age
S S frocccoosoosooco +
| "Tony Parker" | 36

| "Tiago Splitter" | 34

| "Tim Duncan" | 42

| "Tracy McGrady" | 39

R e L L T R ittt +

WERFEA/NG ¢ (STARTS WITH "t") , SR[EIZE, F9EERE TR LG ¢ ki o

nebula> MATCH (v:player) \
WHERE v.player.name STARTS WITH "t" \
RETURN v.player.name, v.player.age;
+

T — P
| v.player.name | v.player.age |
e S +
S frocccoocoosooco +

Empty set (time spent 5080/6474 us)
ENDS WITH

ENDS WITH 43 45 B8 B 45 AL B FF 4R LR ©

nebula> MATCH (v:player) \
WHERE v.player.name ENDS WITH "r" \
RETURN v.player.name, v.player.age;

T S +
| v.player.name | v.player.age
T — frocccoooccosoos +
| "Tony Parker" | 36

| "Tiago Splitter" | 34

| "Vince Carter" | 42
T — frocccoooccosoos +

CONTAINS

CONTAINS S K0 Fe it 7 & B ICHD F AT R 3 —ER 4 o

nebula> MATCH (v:player) \
WHERE v.player.name CONTAINS "Pa" \
RETURN v.player.name, v.player.age;

R e e et e +

| v.player.name | v.player.age |

T S +

| "Paul George" | 28

| "Tony Parker" | 36

| "Paul Gasol" | 38

| "Chris Paul" | 33

fmcooooooooosoos . +

454 NOT i

FI ] DAGS & AR RGBT NoT —B (], HRE TR IR A o

nebula> MATCH (v:player) \
WHERE NOT v.player.name ENDS WITH "R" \
RETURN v.player.name, v.player.age;

S - Mhocccoooooconcd +
| v.player.name | v.player.age
| "Danny Green" | 31
| "Tiago Splitter" | 34 |
| "David West" | 38
| "Russell Westbrook" | 30
puRiZllES
UGB ZIE G i b

FEA BRI ER MEE B ERESFET -

nebula> MATCH (v:player) \
WHERE v.player.age IN range(20,25) \
RETURN v.player.name, v.player.age;
e s +
| v.player.name | v.player.age |
S S S S fhocccoococcoseo +
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4.7.7 WHERE

| "Ben Simmons" | 22 |
| "Giannis Antetokounmpo" | 24 |
| "Kyle Anderson" | 25 |
| "Joel Embiid" | 25 |
| "Kristaps Porzingis" | 23 |
| "Luka Doncic" | 20 |
R e P e P P T +

nebula> LOOKUP ON player \
WHERE player.age IN [25,28] \
YIELD properties(vertex).name, properties(vertex).age;

+. cotocooo +
| properties(VERTEX).name | properties(VERTEX).age |
+ -+
| "Kyle Anderson" | 25 |
| "Damian Lillard" | 28 |
| "Joel Embiid" | 25 |
| "Paul George" | 28 |
| "Ricky Rubio" | 28 |
e S +

454 NOT

nebula> MATCH (v:player) \
WHERE v.player.age NOT IN range(20,25) \
RETURN v.player.name AS Name, v.player.age AS Age \
ORDER BY Age;

e S +
| Name | Age |
T S S i — +
| "Kyrie Irving" | 26 |
| "Cory Joseph" | 27 |
| "Damian Lillard" | 28 |
| "Paul George" | 28 |
| "Ricky Rubio" | 28 |

#%J5 F#r: January 31, 2024
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4.7.8 YIELD

4.7.8 YIELD
YIELD 7 X. nGQL ZEifms 45
YIELD AT LAS| ST A)skiE A1)
o VIELD FAJA A nGQL EAH, Bif 60 ~ FETCH BY LOOKUP , WAZ3E TS YIELD A& YR [AI45 & -
* VIELD FEA) A LT B B AP o

openCypher &2
AHRVEOGE B TJHE nGQL » £ T openCypher Ui @ Ui HHEESR, 550 RETURN ©

YIELD £ nGQL Al openCypher & A[FHIEEL:
£ openCypher 7, VIELD FH T7E CALL[...VIELD] T ) I8 E i FE VA A% o

Rhre

nGQL R CALL[...YIELD] °

e 7 nGQL ', VIELD fl openCypher H 1A RETURN 2K 1D) ©

the

NIURGIFE S ~ - FRFIANS, WHEES G -

YIELD 4]
B

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

24 A

DISTINCT RAEWHAER, BRI R EFERE -

col FLREIFE o FRE W TR B, SREZGRFHFIEN col o
alias col R4 o (EFARMET As TR E, WEIFRESERFIIIL HZHE

f#F YIELD ¥4
* GO TEA)H{E VIELD -

nebula> GO FROM "player100" OVER follow \
VIELD properties($$).name AS Friend, properties($$).age AS Age;

- 275/750 - 2023 vesoft Inc.



| "Manu Ginobili" | 41
Fom e R +

* FETCH 1B A)H {8 VIELD :

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

S S S S +
| properties(VERTEX).name |
e +
| "Tim Duncan" |
S S S S +

* LOOKUP &) f# FJ YIELD :

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

Srmmmmososscessssmossoocces e +

| properties(VERTEX).name | properties(VERTEX).age |

YIELD 4]

T

i%

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

24 A

DISTINCT REmmsER, REEEFHRSERE -

col EIR BB o R W FBORENE 'SR THIFE R ol
alias col R4 o (EFIKMET As TR E, WEFRELERFIFIE LA
conditions TE WHERE FAJ P B A IEA1F o HEES I WHERE -

SHEBEWTER YIELD #H)

FEEAERT, VIEWD AT DRI T8 ~ Bz iR RIRAE RS, Rakd -

# & playerl00 X3EH player, FitEiIFHER,
nebula> GO FROM "player100" OVER follow \
YIELD dst(edge) AS ID \
| FETCH PROP ON player $-.ID \
YIELD properties(vertex).age AS Age \
| YIELD AVG(S$-.Age) as Avg_age, count(*)as Num_friends;

+ e T +

# &R playerl0l XJEH player, R[E] degree AT 90 # playero
nebula> $varl = GO FROM "player101" OVER follow \
YIELD properties(edge).degree AS Degree, dst(edge) as ID; \
VIELD $varl.ID AS ID WHERE $varl.Degree > 90;

| "player100" |
| "player125" |

# & player RERAT 30 B/VF 32 B9, REENES BUHHE.
nebula> LOOKUP ON player \

WHERE player.age < 32 and player.age >30 \

YIELD DISTINCT properties(vertex).age as v;

R +
[ v \
C R +
|31

R +
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4.7.8 YIELD

MNLEER YIELD &)

VIELD A] DATHER IR A IR B L5 R -

nebula> YIELD rand32(1, 6);

nebula> YIELD \
CASE 243 \
WHEN 4 THEN 0 \
WHEN 5 THEN 1 \

ELSE -1\
END \
AS result;
S +
| result |
fmmmmmoes +
[1 \
S +

Hommmooee +
[ 1--() |
I — +
|2 \
Hommmooee +

BJEH#T: January 31, 2024
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4.7.9 WITH

WITH )R] URBUF BB AT -E A USSR, FR BRI VA R A EIRM R+

openCypher &2

AHAE(GER T openCypher 7= e

pai3
k2!
S

4.7.9 WITH

the

fEIFE nGQL ., A5 wrth REEEIESR, HENILET AR - NEE openCypher 7 UHHAEER, WAZAEFE nGQL H ] with 4]

A E AEM

FEA wITh TR P VA AR, K —RIE DR MR H R 5 —FRIE AR -

1

1. ICE—pRAE o

JEIY nodes () ENECRBEIZ L AT MM E] — 15 -

2.
3. FHIES D NT
4. FHEMEESHES

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

WITH nodes(p) AS n \
UNWIND n AS n1 \
RETURN DISTINCT nl;

L —
| n1
.
| ("player100" :player{age: 42, name:
| ("player101" :player{age: 36, name:
| ("team204" :team{name: "Spurs"})
| ("player102" :player{age: 33, name:
| ("player125" :player{age: 41, name:
| ("player104" :player{age: 32, name:
| ("player144" :player{age: 47, name:
| ("player105" :player{age: 31, name:
| ("player113" :player{age: 29, name:
| ("player107" :player{age: 32, name:
| ("player109" :player{age: 34, name:
| ("player108" :player{age: 36, name:
froooooooomEEEEEEEEEEEEEEEEEEEEEEeeee

N/

1. TEHE A ID 9 player100 45, o

RIS AT o
CIR[EIEER

s W N

nebula> MATCH (v) \
WHERE id(v)=="player100" \
WITH labels(v) AS tags_unf \
UNWIND tags_unf AS tags_f \
RETURN tags_f;

"Tim Duncan"})
"Tony Parker"})

\

\

\
"LaMarcus Aldridge"}) |
"Manu Ginobili"})
"Marco Belinelli"})
"Shaquille 0'Neal"}) |
"Danny Green"})
"Dejounte Murray"})
"Aron Baynes"})
"Tiago Splitter"})
"Boris Diaw"})

BT Labels() BOECR SEVFTE Tag HHEl— Do -

WITH 7] LSRR & ZR R ARt B A
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4.7.9 WITH

nebula> MATCH (v:player)-->(v2:player) \
WITH DISTINCT v2 AS v2, v2.player.age AS Age \
ORDER BY Age \
WHERE Age<25 \
RETURN v2.player.name AS Name, Age;

Fom e Femmm +
| Name | Age |
O S S S SO +
| "Luka Doncic" | 20

| "Ben Simmons" | 22

| "Kristaps Porzingis" | 23 |
O S S S SO +

collect() Z Hi b #k H
TE collect() BRECKEfi 45 REH N B 2 AT, oT LA F with —FA0HEFFPR I H 2528 -

nebula> MATCH (v:player) \
WITH v.player.name AS Name \
ORDER BY Name DESC \

LIMIT 3 \

RETURN collect(Name);
B ettt e TR +
| collect(Name)
frosoossocomooosoocoosoescotoesEE oo e s s s sen oo +
| ["Yao Ming", "Vince Carter", "Tracy McGrady"] |
B ettt e TR +

454 RETURN 1EA){# H
TEWITH FAJHIZ BN, HE RETURN F A5 45 R -

nebula> WITH [1, 2, 3] AS "Llist™ RETURN 3 IN “Llist® AS r;

oo +
[r |
REEE R +
| true |
oo +

%5 # 3 January 31, 2024
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4.7.10 UNWIND

4.7.10 UNWIND
UNWIND B&A) 0] LLRF S 7 55 AT, SR T EAN TR N —1T ©
UNWIND R LAFEfy BAAiiE A) el i F) g A A o

UNWIND 4]

Bk

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

Z|
o PFHHIFE -
nebula> UNWIND [1,2,3] AS n RETURN n;
pa——
[n|
+o-t
[ 1]
[2]
[ 3]
+o-t
UNWIND 4]
i

o JF4 nGQL #EA)H I unwIND F4A] o

fhte

FEIR A nGQL B F A unwiNg TAINF, FEMAEER | /5, JHEM $- 5IREEMA ZATRZE R o 408 uwwn 5 (B A Ta, FEEMREE
B | RS- SIREER ZATRIZE -

<statement> | UNWIND $-.<var> AS <alias> <|> <clause>;
* openCypher &) H{# F uNwIND F-] o
<statement> UNWIND <list> AS <alias> <RETURN clause> ;
il

o £ UNWIND F~A) 7 FHl WITH DISTINCT Rf LURFF SRRV EE W ANE, REIEFEFHIER -

555>t‘;

JR A4 nGQL ¥E AR WITH DISTINCT °

/] HFHFIR(1,1,2,2,3,3]", MIREETT, HFEAT, THIRNTIER.
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);
oo +
| collect(r) |
T — +
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* MATCH F5 )5 A UNwIND o

/] BIEERE EMMSEERRIRSD, FOR, BRELT, HTHRRNIIIR.
nebula> MATCH p=(v:player{name:"Tim Duncan"})--(v2) \

WITH nodes(p) AS n \

UNWIND n AS r \

WITH DISTINCT r AS r \

RETURN collect(r);

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

| ("team204" :team{name: "Spurs"}), ("player102" :player{age: 33, name: "LaMarcus Aldridge"}),

| ("player125" :player{age: 41, name: "Manu Ginobili"}), ("player104" :player{age: 32, name: "Marco Belinelli"}),
| ("player144" :player{age: 47, name: "Shaquile 0'Neal"}), ("player105" :player{age: 31, name: "Danny Green"}),

| ("player113" :player{age: 29, name: "Dejounte Murray"}), ("player107" :player{age: 32, name: "Aron Baynes"}),

| ("player109" :player{age: 34, name: "Tiago Splitter"}), ("player108" :player{age: 36, name: "Boris Diaw"})]

o GO FEAJH{EFH UNWIND ©

/] TERFIRFE S X BRI,
nebula> YIELD ['player101', 'player100'] AS a | UNWIND $-.a AS b | GO FROM $-.b OVER follow YIELD edge AS e;
+

| [:follow "player101"->"player100" @0 {degree: 95}] |
| [:follow "player101"->"player102" @0 {degree: 90}] |
| [:follow "player101"->"player125" @0 {degree: 95}] |
| [:follow "player100"->"player101" @0 {degree: 95}] |
| [:follow "player100"->"player125" @0 {degree: 95}] |

* LOOKUP ¥& )9 {5 A UNwIND ©

/] ERERAT 46 SRANFERYE, FLELREY, HIFERERNT.
nebula> LOOKUP ON player \
WHERE player.age > 46 \
YIELD DISTINCT keys(vertex) as p | UNWIND $-.p as a | YIELD $-.a AS a;

E R +
| a \
R +
| "age"

| "name” |
R +

* FETCH 1EA)H 8 I uNwIND ©

// & playerl0l mB9FRE Tag, HIFEREMRAIT.

nebula> CREATE TAG hero(like string, height int);
INSERT VERTEX hero(like, height) VALUES "player101":("deep", 182);
FETCH PROP ON * "player101" \
VIELD tags(vertex) as t | UNWIND $-.t as a | YIELD $-.a AS a;

I ———— +
| a |
Fommmm e +
| "hero"

| "player" |
T +
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* GET SUBGRAPH %)= {8 FI UNWIND ©

// EAMs playerl00 F#h. 0~2 Bk serve SEUMHAMABNFE, HFEREMRAT.

nebula> GET SUBGRAPH 2 STEPS FROM "player100" BOTH serve \

| [:serve "player100"->"team204" @0 {}]
| [:serve "player101"->"team204" @0 {}]
| [:serve "player102"->"team204" @0 {}]
| [:serve "player103"->"team204" @0 {}]
| [:serve "player105"->"team204" @0 {}]
| [:serve "player106"->"team204" @0 {}]
| [:serve "player107"->"team204" @0 {}]
| [:serve "player108"->"team204" @0 {}]
| [:serve "player109"->"team204" @0 {}]
| [:serve "player110"->"team204" @0 {}]
| [:serve "playerlll"->"team204" @0 {}]
| [:serve "player112"->"team204" @0 {}]
| [:serve "player113"->"team204" @0 {}]
| [:serve "playerl14"->"team204" @0 {}]
| [:serve "player125"->"team204" @0 {}]
| [:serve "player138"->"team204" @0 {}]
| [:serve "player104"->"team204" 20132015 {}]
| [:serve "player104"->"team204" 20182019 {}]

* FIND PATH 1E6] {5 F UNWIND ©

// it player10l F| team204 #E serve HEUOMBIERE FHFAESR,

FRERFIRATT.

nebula> FIND SHORTEST PATH FROM "player101" TO "team204" OVER serve \
VIELD path as p | VIELD nodes($-.p) AS nodes | UNWIND $-.nodes AS a | YIELD $-.a AS a;

L +
| a \
focoocooooooocoo +
| ("player101") |
| ("team204") |
R e +

4.7.10 UNWIND

EUSEH: January 31, 2024
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4.8 FEZ3[AE A

4.8 = mIEA]

4.8.1 CREATE SPACE

[#% (A2 NebulaGraph % IR B F B RS 4 . 5 MySQL 1 database &35 o CREATE SPACE &A1) W] LAAIE — M % 6], B0 rolEn
HEZ[E) Schema °

[ilEi=Es

HA God A A LIHUIT CREATE SPACE iEH] © 15155 W& (I o

ERES
eiiEkaln

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

)
[COMMENT = '<comment>'];

i i
TF NOT EXISTS R BIENEZ AR EAE, NEREEN, ASal@EzE o UM ESEBETR, Retbn S gtk -
<graph_space_name> 1 ~ fENebulaGraph S i —Frid— 2358 o

2~ A= AT E R TERIE -

3~ REELVECTITSL; 0¥ 1~4 7178 UTF-8 MG T4T, BIFECTE (KOKNG) ~ 87~ F30%F, HENuER
NRILAMNTE IR TR, AR TR - RERRTEEFIAN, FEARSS ) GEEAREREXAS (1) -3
B2 WRHFARE T -

R MRURSCHEEA G, W syntaxError SR, FHEAREIS () BEPOCFER o

partition_num TR BRI A EE - BUGKE N ER P EAAED 20 5 (HDD MEREEUCH 2 %) - FlndERGg 3 MEL, Bk
& 60 Mk o BRIMES 100 ©

replica_factor TEEF D RIEIAEE - BIFEE SRR E N 3, FEIRSETEEN 1 - ATFEET2HER, BIANELHRE
ZE e BIME R 1 -

vid_type WESEL o FaE A ID AUEIEAAL o ATYE{E ) FIXED_STRING(<N>) Fll INT64 ° INT %5 [T INT64 °
FIXED_STRING(<N>) FREURRI N E K F/E, KERNFET, BHEKESIRE - flin, UTF-89F, — M CFHIEER

ST, AFEE N 12, FBA vid_type WEE 4 A ICFESR o
INT64 FERER A A R B -

COMMENT & 73 [ 3k o B AN 256 FT o BRIATEH -
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4.8.1 CREATE SPACE

&i’ution

o MEFEIAFORE N 1, APEIEGEH SUBMIT JOB BALANCE 74 JJNebulaGraphfi 77 s IR &5 -4 i #al 4 o

* VID RAEVZH 5 KR

» £NebulaGraph 1.x #, VID fyRA HEEH INTes , RNILIFFERAL ENebulaGraph 2.x #1, VID (285755 INTes H1 FIXED_STRING(<N>) © I 7EAIEE ]
ZX[AINFERE VID 8L, {F INSERT 1B A th g BARFF—E, BMISIRES VID KZUATLEL wrong vertex id type: 1001 ©

o VID B KKEMLHAN, NAEBKE; @i ZKE S HRES The VID must be a 64-bit integer or a string fitting space vertex id length limit. ©

o WIS M Host not enough! AIRES, EIEIREZZ I Storage Host AUAE /D> T BRI 072 A& 25 (B replica_factor FUEKE o BUE, WFH SHOW HOSTS fE 4 # &
FWr, HERIERE:

o TESEREZH Storage Host BTSN EIQIEZEIA (replica factor) EZS[E], x5 R g0 R RIALUNEZS R, 8i#& Y % Storage Host 2 /5
ORI -

o FBIENHEREE Storage Host EAWARS A HL, (HAMAINIT ADD HOSTS F IS, SXIETFE T Console ¥, T SHow HOSTS FREUH: 4 BL T )
Storage Host, SAEHATAHRAY ADD HOSTS %, %76 Zf#f) Online Storage Host 2 J5 F 2l Bl E =3 (A -

o H#45 Storage Host Z07E9E Online (KA, fFEMITH—SHE o

2.5.0 ZEH 2.x A, vid_type N2UESEL, BAILJ FIXED_STRING(8) ©

fhre

graph_space_name , partition_num, replica_factor, vid_type, comment % EJSEEICIARUAS o BRIE DROP SPACE , FFEET CREATE SPACE ©

CREATE SPACE [IF NOT EXISTS] <new_graph_space_name> AS <old_graph_space_name>;

S kL]
IF NOT EXISTS e E S S ERE, RAENEEN, A2mEEZENE - (URME = ENER, el BaEE -
<new_graph_space_name> EAREZS R o ZEZS RO TARBIE o W2 RIZRLAESCFERFL, ZHF 1~4 FT70) UTF-8 RGFRF, SiFHEL

FR (ROKNE) ~$F -~ d30%, ERNOER TSR TER - ARG REEN, FEARSS ) 8
B, #ES N CEFRE T o Q@RS 70 <old_graph_space_name> %5 [A]f) Schema, BIEEZEEAGSE (4L
&~ FIALES) - Tag ~ Edge type fil [RAERE] »

<old_graph_space_name> JFRUAEIZS AR o 1% B2 B0 EAFTE ©

il

# {UEE VID 2R, HthEmfERAIAME.
nebula> CREATE SPACE IF NOT EXISTS my_space_1 (vid_type=FIXED_STRING(30));

# IBEDFHE. BIAKEM VID %5,
nebula> CREATE SPACE IF NOT EXISTS my_space_2 (partition_num=15, replica_factor=1, vid_type=FIXED_STRING(30));

# BESFHE. BIAKEN VID 265, HAER,
nebula> CREATE SPACE IF NOT EXISTS my_space_3 (partition_num=15, replica_factor=1, vid_type=FIXED_STRING(30)) comment=";l1XEIZE{a]";

# FFEEZEE,

nebula> CREATE SPACE IF NOT EXISTS my_space_4 as my_space_3;

nebula> SHOW CREATE SPACE my_space_4;

S e S S ey +
| Space | Create Space |
S S B S +
| "my_space_4" | "CREATE SPACE ‘my_space_4" (partition_num = 15, replica_factor = 1, charset = utf8, collate = utf8_bin, vid_type = FIXED_STRING(30)) comment
S e S S ey
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4.8.1 CREATE SPACE

SEZ R G R O A 2 (R AT RE & SRR » RO AR R S « ATREGRFE, JESHRIEREIREST, 155 2 DOBAM 20 ) - ARTEEE
HOOBRIAIRG, 180 T HCE B EUSH heartbeat interval_secs o (IR LBEAM (<5 F)) WHES SEDA RS AOPLEIRAR R -

RED R AE
FERBSEREF, BT RINEARR, 55R B AR R o FA ] DBTI0 T a8 80 A iy A o

nebula> SHOW HOSTS;

+ e + -+ + + +

| Host | Port | Status | Leader count | Leader distribution | Partition distribution | Version

+ + + U + U + +

| "storaged0" | 9779 | "ONLINE" | 8 | "basketballplayer:3, test:5" | "basketballplayer:10, test:10" | "3.1.0"

| "storagedl" | 9779 | "ONLINE" | 9 | "basketballplayer:4, test:5" | "basketballplayer:10, test:10" | "3.1.0"

| "storaged2" | 9779 | "ONLINE" | 3 | "basketballplayer:3" | "basketballplayer:10, test:10" | "3.1.0"

+ + + + o+ + + +
WERFEBAE, FHTW T @4

nebula> BALANCE LEADER;

nebula> SHOW HOSTS;

+ focsoo +. O + foccccoooossossoos + +

| Host | Port | Status | Leader count | Leader distribution | Partition distribution | Version

+ T +. [ + [ R +

| "storaged0" | 9779 | "ONLINE" | 7 | "basketballplayer:3, test:4" | "basketballplayer:10, test:10" | "3.5.0"

| "storagedl" | 9779 | "ONLINE" | 7 | "basketballplayer:4, test:3" | "basketballplayer:10, test:10" | "3.5.0"

| "storaged2" | 9779 | "ONLINE" | 6 | "basketballplayer:3, test:3" | "basketballplayer:10, test:10" | "3.5.0"

+ T +. [ + [ R +

)5 #F: January 31, 2024
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4.8.2 USE

USE TEED AT LAFERE — RIS TA], SR BRI E], KRR AR TR

BRI
T usE I AITRE BRI, FELRIERNA A TEEESERRIR, 2R -

ik

USE <graph_space_name>;

il

# BIETRAIZEE,
nebula> CREATE SPACE IF NOT EXISTS spacel (vid_type=FIXED_STRING(30));
nebula> CREATE SPACE IF NOT EXISTS space2 (vid_type=FIXED_STRING(30));

# $EEEZE spacel ENTIELE.
nebula> USE spacel;

# UIRBIEZE[E]) space2, #i3R space2 BY, FEiAM spacel IREUEMHUE, HIRHSMILNS spacel X
nebula> USE space2;

NREAE— 35 A0 R R AR ASE 2S ]

5 Fabric Cypher A, NebulaGraphf Bz [Ff# 2 A& 5E2FRE R, F— B EEN TESEE, P ICE R E s o (5 F a2 a o —
J7 iR uSE A E)HE o Ti7E Fabric Cypher F1af LI7E—45iB RS (USE + CALL #Ei%) E AP MR

HJEE#H: January 31, 2024
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4.8.3 SHOW SPACES

SHOW SPACES %) 1] LA Hi NebulaGraph w i H FI T B 25 1A ©

i=pe

SHOW SPACES;

il

nebula> SHOW SPACES;

| "cba |

Bl E= A% S I CREATE SPACE °

FJEE#T: January 31, 2024
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4.8.4 DESCRIBE SPACE

4.8.4 DESCRIBE SPACE

DESCRIBE SPACE &) v] LU /"T85 7€ B 25 AR5 B,

o

ZR0A
R AT LLA DESC /E 9 DESCRIBE FU4E T ©

DESC[RIBE] SPACE <graph_space_name>;

ZN |
nebula> DESCRIBE SPACE basketballplayer;
ST, M —— S — Fommmn + + A [ +
| ID | Name | Partition Number | Replica Factor | Charset | Collate | Vid Type | Comment |
e e e frooooo +. + cothocooccososcosooooooo T — +
|1 "basketballplayer" | 10 |1 | "utf8" | "utf8_bin" | "FIXED_STRING(32)" | |
ST, M —— S — Fommmn + + A [ +
5 E#T: January 31, 2024
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4.8.5 CLEAR SPACE

4.8.5 CLEAR SPACE
CLEAR SPACE ¥ A1) I T 25 B 25 Al P W s AT, (B SR B 22 R B DU R R Schema R B, ©

fhre

BEWAEHUT CLEAR SPACE #R{EZ J5, SLRIFAAT SUBMIT JOB COMPACT #{FE LR EifIIERE - TFEEEMZ, COMPACT #RIEFBES MM ENIERE, EIFEL S
IS (Bl fR) HATIZIRIE -

TR EE K
HAE God My Al LT CLEAR SPACE iBA] ©

R
o BURBRE, WKy, THEKE - (FRZIhEES LEE -
* CLEAR SPACE ANEJRFMHEHRIE o WIRHUTHES, HEHHUT, BAaEBEdE -
o EZSIA] R OEE BBR,  CLEAR SPACE JHAEANAS [AIEK o AN CLEAR SPACE FUTAT R0 P iE B T 2, W LA K Graph ARS5HECE +

storage_client_timeout_ms Z4A0(H °

o fE CLEAR SPACE FYBATIZ R, [MZEIZE A G ABIRIIT A A S A S LL « IXHEM B AIT IS 2L CLEAR SPACE EFREUR e, FEIVEURt ]

HESZEIBUR o

gbte

NebulaGraph "R FFEBAT CLEAR SPACE FURIINZE (R E A o

LR

CLEAR SPACE [IF EXISTS] <space_name>;

ZHUET Ui
IF EXISTS REMFEENEZREGEE, WREZSEEE, WASHUITESERE QRESAREE, W7, HERRHUTR
o, RERREZERIREE « HAEEZET, HEZEREER, CLEAR SPACE IBRISHUTRIN, RELSIREE -
space_name BLEBRER T - 23 A o
Al

CLEAR SPACE basketballplayer;

FRERHEDE
B ZS[AlH | CLEAR SPACE NS HIBRADEIRE G145 :
e Tag 58 °

 Edge type 5E °
o AR R RITTEE o

T TERIPAT R BIBAHAE R T CLEAR SPACE 2 BR S (R 88 AU%E -

# B ABEZE[E] basketballplayers
nebula[(none)]> use basketballplayer;
Execution succeeded
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# TF Tag M Edge type,
nebula[basketballplayer]> SHOW TAGS;

Got 2 rows

nebula[basketballplayer]> SHOW EDGES;

| "follow" |
| "serve" |

Got 2 rows

# St EZEE PR,
nebula[basketballplayer]> SUBMIT JOB STATS;

Got 1 rows

# EEFITER.
nebula[basketballplayer]> SHOW STATS;

(S S S +
| Type | Name | Count |
R ittt R +
| "Tag" | "player" |51 |
| "Tag" | "team" |30 |
| "Edge" | "follow" | 81 |
| "Edge" | "serve" | 152 |
| "Space" | "vertices" | 81 |
| "Space" | "edges" | 233 |
T rosooosooooos frococoos +
Got 6 rows

# &H Tag F5lo

nebula[basketballplayer]> SHOW TAG INDEXES;
R e L R R ittt e ataaiat +
| Index Name | By Tag | Columns |

T - I +
| "player_index_0" | "player" | [] |

| "player_index_1" | "player" | ["name"] |

e CLEAR SPACE 3EULE ----------m-mmmmmmmm-
# $h4T CLEAR SPACE ;5ZEEIZiE] basketballplayers
nebula[basketballplayer]> CLEAR SPACE basketballplayer;

Execution succeeded

# BHSIHER
nebula[basketballplayer]> SUBMIT JOB STATS;

e +
| New Job Id |
S +
|5 \
e +
Got 1 rows

# WEFITMER. Tag M Edge type EFTE, EFFEMRMBLERT .
nebula[basketballplayer]> SHOW STATS;

+. _———ta-

| Type | Name | Count |
(S S S +
| "Tag" | "player” |0 |
| "Tag" | "team" | o |
| "Edge" | "follow" | 0 |
| "Edge" | “serve" (Y |
| "Space" | "vertices" | 0 |
| "Space" | "edges" | 0 |
C S — occoooooocoo occoooo +
Got 6 rows

# &H Tag F|5|, EUKAREFE.
nebula[basketballplayer]> SHOW TAG INDEXES;

T froccoocooeo I +
| Index Name | By Tag | Columns |
R e L LR e e m S et +
| "player_index_0" | “player" | [] |
| "player_index_1" | “player" | ["name"] |
T — frooccoosoos froccccosoos +

Got 2 rows (time spent 523/978 us)
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5 E#T: January 31, 2024
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4.8.6 DROP SPACE

4.8.6 DROP SPACE
DROP SPACE 15 F F-#HIBR TR RE I =5 [a] LM H AP AT A H 8.

the

DROP SPACE -2 7B B 2= (B +f . (R 25 2WB B Storage it B 241 auto_remove_invalid_space {R5E ° auto_remove_invalid_space FIERINE N true , FR&MIBREL
18 o G TEMIBRD R 25 (BB AR R I AL AR, FF auto_remove_invalid_space FOMEIEEN false ° ¥1ES W Storage RSFALE °

Aming

1T DROP SPACE /&, EPfFTRHB 7R ZEZE EIEEE, ZEZEESE th TR E o (HZUNER auto_remove_invalid_space FI{E N false B, RIEK RS AN
FHIRE -

[z
HA God I Al LT DROP SPACE TEH) © VEIGTHS WD IGIE

S
DROP SPACE [IF EXISTS] <graph_space_name>;

TF EXISTS REET A LU FHHBR I =S B e B, REER, 7 SMERE=mE -

g:ﬁ)iﬁ%ﬁ‘fé

#NebulaGraph 3.1.0 JZEl, DROP SPACE &) ANS M B AR % b %o K (&1 %5 1a] i) [ Sl S0

H TP THHIBR P 25 (AR A o

FAQ
A 01T DROP SPACE EBAIMIBREIZ B G, Mt AWK INEZAL?

% WMREA 3.1.0 ZETHUAN NebulaGraph, DROP SPACE 15 A) (U MIFRTE B R 23 [A], A2 MHIBR G 4k _E 5ok B B 23 18] ) B S ASCH: « anFemibriE i
FHIESE, FFEOMBRAER SCFRIEER, SCHEEE1R N <nebula_graph_install_path>/data/storage/nebula/<space_id> ° H:H <space_id> ] DL T
DESCRIBE SPACE {space_name} EHE o

HJEEH: January 31, 2024
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4.9.1 CREATE TAG

4.9 Tag &)

CREATE TAG T51) Al DU H8 E A PR8I —1 Tag °

OpenCypher Ft 2z

nGQL ##J Tag #1 openCypher ## Label Hi{l, HXEHAR, #laneilioeiEy -

* openCypher 1] Label TE7E CREATE 1E ) H1 5 S — B O -
* nGQL #119 Tag FE(FH CREATE TAG BRI O3 - Tag FHRE MySQL H1HIH* ©

BRI

T CREATE TAG 1H AR A BT B SREYH I A TR E B Z BE 0/ Tag HIR, BNk -

LEReS

0% Tag A, FHFESEH USE 1HAITEE TAEZE o

CREATE TAG [IF NOT EXISTS] <tag_name>

Pl

(

<prop_name> <data_type> [NULL | NOT NULL] [DEFAULT <default_value>] [COMMENT '<comment>']
[{, <prop_name> <data_type> [NULL | NOT NULL] [DEFAULT <default_value>] [COMMENT '<comment>']} ...]

)

[TTL_DURATION = <ttl_duration>]
[TTL_COL = <prop_name>]
[COMMENT = '<comment>'];

23
IF NOT EXISTS

<tag_name>

<prop_name>
<data_type>

NULL \| NOT NULL

DEFAULT

COMMENT

TTL_DURATION

TTL_COL

WL
RMFHFEIRN Tag BEFE, RAERNEER, A28l Tag o (V&N Tag 4R, A&l BEREE -

1~ HPEZENA Tag BARME—HY ©

2 ~ Tag AR E R TIEBE

3~ REELETIT L HF 1~4 T80 UTF-8 745, S8y a (Ko Ng) ~ 8y~ 305, HEAGERT
RILHMIRTRY, AR TN - RERBTEETI, FEARSS ) BEEARREREXAS (1) - #ES
KRBT MRE S -

R WRLP A Tag, ) SyntaxError SHIRMS, FEAKSIS () BEPIFH o

BHELIR - B Tag FRUBIEARLAE— o B2 NS Tag M
BIEROBARARTY, BRTSCRFEE ~ AR ~ TR DU H B S o

TREBMEEREEIFFR L BRIAE R NULL © $87E NOT NULL LA 5 7E DEFAULT {ERT, IHAZIRL TR E; R NoT
NULL Fi1 DEFAULT {ER, EABURINRIZ G EE, MIEKIATE A DEFAULT {H ©

T8 E B IEATEOAE © BOAME T LR — P X F(EENebulaGraph Ui RIA o MR AR EATRERL M BIERE, I
E NI

XEAEIEE Tag Bk - HATy 256 FI7 o BRUIATCHL -

TRENS FBEE, B T o NABEELAT 64 MARMEE o BIEEAMN ABEE AR NT L E AR, Bk
e BOME Y o, FRBIEAKAE -

55E EREAFEN RIRB I o BIEREEE R BN HE int B0 tinestamp - — 1> Tag HEEFEE — M TFBOATILCOL ° L
TTL B EIES N TTL »
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nebula> CREATE TAG IF NOT EXISTS player(name string, age int);

# QR ARIER Tago
nebula> CREATE TAG IF NOT EXISTS no_property();

# B2 EEINME Tago
nebula> CREATE TAG IF NOT EXISTS player_with_default(name string, age int DEFAULT 20);

# JFEY create_time I&E TTL 79 100 #.

nebula> CREATE TAG IF NOT EXISTS woman(name string, age int, \
married bool, salary double, create_time timestamp) \
TTL_DURATION = 100, TTL_COL = "create_time";

B Tag A
SR HFOIER Tag FIRES RN, RMAIESE AT o NIEEAREL, FERERINALETT, 555 2 SOBESE 20F%) -

WARFEGLOOBRERE, 158 A ELE SES 5T heartbeat _interval_secs ©

#J5 FF: January 31, 2024
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4.9.2 DROP TAG

4.9.2 DROP TAG
DROP TAG &) F] LAMNIKS: 24 i TAEZS IR TG s5 _LAOHERE Tag °
HALVE—1E£A Tag e

o MRFEADAGAE N Tag, MFRXD Tag Ja, HSIEEENFIZ DA, T Compaction #AER SMIERIZA, (H5ZaMABRIA R HE——IX

o WRFEASE LA Tag, MEHEF— Tag, EARILAIALGX A S, (ERETERIEME Tag e LHFTE BN -
W% Tag #AECUMER Schema %03, R ERISCHFs HRASSLZIMER, &7 F—IX Compaction #ERTHER

I

2 .mpatibility

NebulaGraph 3.5.0 FERNAZHHEAT Tag BIA o WFFHEHAT Tag 95, TEEFFNTE Graph RSSHIECE S (nebula-graphd.conf ) HHH -~
graph_use_vertex_key=true ; 7EFTH Storage JRZHIBCLE XM ( nebula-storaged.conf ) HHTHE --use_vertex_key=true °

[k
o BESRHIH P U R AR BEERAT DROP TAG TEA] © TEEIES: LIN E A AR -

* Wi} Tag NESEMES], 70 DROP TAG I &R M ZEEES [ERROR (-1005)]: Conflict! ° MHIBRZESiEZ W drop index °

HIE
DROP TAG [IF EXISTS] <tag_name>;
o IF EXISTS : RMFHMERAY Tag & HFE, RAGEER, AWk Tag °

* tag_name : FEEEMPRAY Tag £FK o —IK REEMER—" Tag °

zN Y|

nebula> CREATE TAG IF NOT EXISTS test(pl string, p2 int);
nebula> DROP TAG test;

%5 85 January 31, 2024
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4.9.3 ALTER TAG

493 ALTER TAG

ALTER TAG IEAJ AT LUMBEL Tag AILEH o BIANSEMIENE ~ BXBURRE, halLUYEIESE ~ 82 TTL (Time-To-Live) -

R
o BRI PR N AR A RETAT ALTER TAG 1E A © 1EH1E S N B M AR -
o FIREEHABIEARLERT], B ALTER TAC B2 TRIMZSEER [ERROR (-1005)]: Conflict! ° MHERZEFIEZ I drop index e

o WIPRETM B NE S NS E BN ERI B A R, B b 2 I o

%

ALTER TAG <tag_name>
<alter_definition> [[, alter_definition] ...]
[ttl_definition [, ttl_definition] ... ]
[COMMENT = '<comment>'];

alter_definition:

| ADD (prop_name data_type [NULL | NOT NULL] [DEFAULT <default_value>] [COMMENT '<comment>'])
| DROP  (prop_name)

| CHANGE (prop_name data_type [NULL | NOT NULL] [DEFAULT <default_value>] [COMMENT '<comment>'])

ttl_definition:
TTL_DURATION = ttl_duration, TTL_COL = prop_name

tag_name : THEZBEHH Tag &K o —IRABEBEH—1 Tag ° HHHEEMENN Tag L5 TIEZE R PEE, TNSRE -
o TLLFE— ALTER TAG i) {1 2> ADD ~ DROP Fl CHANGE F-A), FHRIZIAIAEIES (,) 770 °

 LfFEFH ADD B CHANGE 57 B MEE ] NOT NULL B, AT MiZ B TE B BRIE, BPIAE S DEFAULT HOfE -

o {5 FH CHANGE 15 U T OB R 2 AU

o (AVFEER FIXED_STRING Al INT AR E W HE RINKE, RAVFRKE -

o (Y AVFIEEL FIXED_STRING 227U Jy STRING 257 ~ {424 FLOAT 2875 DOUBLE 2K A o

il

nebula> CREATE TAG IF NOT EXISTS tl1 (pl string, p2 int);

nebula> ALTER TAG t1 ADD (p3 int32, p4 fixed_string(10));

nebula> ALTER TAG t1 TTL_DURATION = 2, TTL_COL = "p2";

nebula> ALTER TAG t1 COMMENT = 'testl';

nebula> ALTER TAG t1 ADD (p5 double NOT NULL DEFAULT 0.4 COMMENT 'p5') COMMENT='test2';

// 4% TAG t1 B9 p3 BMEM INT32 SN INT64, p4 BMEZEEI FIXED_STRING(10) 27 STRING,
nebula> ALTER TAG t1 CHANGE (p3 int64, p4 string);

1B Tag Vil
SNSRI Tag FIEES R, FEABBUE RS o AIREERFS, EEERERIFET, H5%F 2 MOBEE 20 #) -
WMRFEGELOBRERE, 150 T EE BS54 heartbeat _interval_secs ©

%5 ¥ January 31, 2024
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4.9.4 SHOW TAGS

4.9.4 SHOW TAGS
SHOW TAGS ¥ A1) /R M T 22 M AU FTE Tag 4H5

T SHoW TAGS TE A ANTE ZAL(AIANRR, (2R B 45 5 B B R p i AL RIRGE ©

Bk
SHOW TAGS;

Rl
nebula> SHOW TAGS;
fmooosoooos +
| Name |
Smooomoooos +
| "player” |
| "tean" |
R +

FJEE#T: January 31, 2024
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4.9.5 DESCRIBE TAG

4.9.5 DESCRIBE TAG
DESCRIBE TAG B R¥5/E Tag HIIFAGER, FlAIFEAHR ~ BURRESE -

BRI
BRSPS X RIA PR A BEAAAT DESCRIBE TAG 1E4) o HIBIE S ILIN & A AR -

TEIE
DESC[RIBE] TAG <tag_name>;

DESCRIBE 7] LL4E 5y DESC ©

il
nebula> DESCRIBE TAG player;
C T L — Mhoccoococd T — +
| Field | Type | Nutl | Default | Comment |

| "name" | "string" | "YES"
| "age" | "intsd" | "VES" |

%5 # 3 January 31, 2024
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4.9.6 DELETE TAG

4.9.6 DELETE TAG

DELETE TAG BA) 0] LAMHBRFEE s AT E Tag °

[ElE=atas

O

BRSRF FLAUHE X R SR A BEHAT DELETE TAG #HA) © I IE S ILIA & A AR

%
DELETE TAG <tag_name_List> FROM <VID>;
* tag_name_list : F5E Tag &% ° £ Tag AZEGES () 9F&, A LIA * FRFTE Tag ©

o VID: FEEZEMER Tag A4 ID °

il

nebula> CREATE TAG IF NOT EXISTS testl(pl string, p2 int);

nebula> CREATE TAG IF NOT EXISTS test2(p3 string, p4 int);

nebula> INSERT VERTEX testl(pl, p2),test2(p3, p4) VALUES "test":("123", 1, "456", 2);
nebula> FETCH PROP ON * "test" YIELD vertex AS v;

nebula> DELETE TAG testl FROM "test";
nebula> FETCH PROP ON * "test" YIELD vertex AS v;

S +
[ v |
S S s +
| ("test" :test2{p3: "456", p4: 2}) |
S +

nebula> DELETE TAG * FROM "test";

nebula> FETCH PROP ON * "test" YIELD vertex AS v;
Ea—

[v]

PR

E—

E,mpatibility

e 7 openCypher ', FILL{# ] REMOVE v:LABEL IEFIMFEIRIZA, v AU LABEL ©
o HHFEE, (ARFEE © /£ nGQL F{#H DELETE TAG ©

#J5 FF: January 31, 2024
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4.9.7 AR IR

4.9.7 BEHNFIMIERFRES
£ openCypher F1, GHRIMFRE (SET label ) FIBSERHTE (REMOVE label ) FOTHEE, AT LAFIFHIEA M EFRTTHE -

fENebulaGraph ', "L Tag ZMSCIUHEIR(E, Q) Tag 7 Tag wARIE A AL, S LURYE Tag ZFRPEE S, W] LGB
DELETE TAG MHIPRILLL & FRHFHFER Tag °

ZN |

#ilan#E basketballplayer £dEfid, HoEEGZN G RN EEKBARAR, ATLLNEEAR Tag shareholder BIEEZES|, JFEPGEES o WRANFHEER,
A LLE T DELETE TAG B AIMBRAERLGZEN AR Tag °

//RVBRRFR Tag F3R5|
nebula> CREATE TAG IF NOT EXISTS shareholder();
nebula> CREATE TAG INDEX IF NOT EXISTS shareholder_tag on shareholder();

//7=FM Tag
nebula> INSERT VERTEX shareholder() VALUES "player100":();
nebula> INSERT VERTEX shareholder() VALUES "player101":();

//REEFRERAR

nebula> MATCH (v:shareholder) RETURN v;

B R e +
[ v \
h oo oo oCCCC o O EC oo DS oo CC o E S EC e S oS C S DS e S S oSNNS SOOI Do S oS SE D Do oo +

| ("player100" :player{age: 42, name: "Tim Duncan"} :shareholder{}) |
| ("player101" :player{age: 36, name: "Tony Parker"} :shareholder{}) |

| id(VERTEX) |

| "player100" |
| "player101" |

//80% playerl00 FEEERKR
nebula> DELETE TAG shareholder FROM "player100";
nebula> LOOKUP ON shareholder YIELD id(vertex);

the

HSAE AR AR S A 08 &5], 1%/ REBUILD TAG INDEX <index_name_list>; TEAJE KT o

#%J5 ##r: January 31, 2024
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4.10 Edge type &)

4.10 Edge type Ef]

4.10.1 CREATE EDGE

CREATE EDGE i) F] LA fr 7€ & ROl —1 Edge type °

OpenCypher Ft 2z

nGQL ##) Edge type #1 openCypher ##y5 ZEIAML, HIFHAR, FanEileal@Eyr= -

* openCypher F{JK RERTFETE REATE iFH) 5 R —HEOIE -
* nGQL #11J Edge type #Z{#H CREATE EDGE BRSO - Edge type B4/E MySQL H1iy5k »

BRI

PIVIT CREATE EDGE ¥ A1) 75 22 M B ESR AU P A TR E B MR B Edge type HUR, BN &R o

LEReS

f1% Edge type B, F#E5EH USE EATEE TIEZM o

CREATE EDGE [IF NOT EXISTS] <edge_type_name>

an|

(

<prop_name> <data_type> [NULL | NOT NULL] [DEFAULT <default_value>] [COMMENT '<comment>']
[{, <prop_name> <data_type> [NULL | NOT NULL] [DEFAULT <default_value>] [COMMENT '<comment>']} ...]

)

[TTL_DURATION = <ttl_duration>]
[TTL_COL = <prop_name>]
[COMMENT = '<comment>'];

23

IF NOT EXISTS

<edge_type_name>

<prop_name>
<data_type>
NULL \| NOT NULL

DEFAULT

COMMENT

TTL_DURATION

TTL_COL

WL
RMFFEIER Edge type £EFE, HWARMEEN, 4202 Edge type ° (V& Edge type FI&HR, Nl B KR
e

1~ B EZEAF) Edge type WM

2 ~ Edge type &M BERETLIEBK

3~ RRELEF Ik FF 1~4 F9709 UTF-8 Wi FH, @FEXFH (KOaANE) ~8F > h30%, [HEREHERT
RIBAMIRR TR, (R ER « REFBTFEETFALN, FEARIS () BEERRERECAS (1) < FES
WREFEFRE T

HE: MBI @4 Edge type, 1R SyntaxError #5RET, FHEARIES ) GEALFER -

BRI o 81 Edge type THIE MWL AIME— o BHEAHLZ NS Edge type M °
JEYERRGR AL, BRI ~ AR~ TR LU B SRR
TREBMEEE LI L o BUAE D NLL - M35E B IEE N NoT NULL I, FEfEE B IEABIAE, k& DEFAULT HUMH »

T8 E B IEAVEAE © BOAME T LR — P X F(EENebulaGraph Ui RIA o MR AN A TRERL B IERE, I
E NI

XA RIS Edge type AIHiI o & AN 256 F7 o BRIATCHL ©

TRENS FBEE, B T o NABEELAT 64 MARMEE o BIEEAMN ABEE AR NT L E AR, Bk
e BOME Y o, FRBIEAKAE -

TEEE R EAFEN R B o BIEAEERRELIUZ int B tinestanp © — 1 Edge type HEEFEE — T B TTL_COL © B
% TTL W EES M TTL »

nebula> CREATE EDGE IF NOT EXISTS follow(degree int);
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4.10.1 CREATE EDGE

# IR BEMA Edge type,
nebula> CREATE EDGE IF NOT EXISTS no_property();

# QIR SEIAER Edge type,
nebula> CREATE EDGE IF NOT EXISTS follow_with_default(degree int DEFAULT 20);

# WFER p2 IRE TTL A 100 7.
nebula> CREATE EDGE IF NOT EXISTS el(pl string, p2 int, p3 timestamp) \
TTL_DURATION = 100, TTL_COL = "p2";

/5 E#: January 31, 2024
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4.10.2 DROP EDGE
DROP EDGE 5 A) 1] LAHER 2 5if TAEZS R NAUFEE Edge type °
— il HEEE—1 Edge type. MiFRiX1> Edge type J5, FFBTICIEWRLEX M, N Compaction #EVER 2 MIFRZIA -

Mk Edge type #AE(UMBR Schema %R, TEA ErysCffak BRAS L ZIMBR, TESE N —IK Compaction HAER R

BRI
o BRI P L R R AR BEEAAT DROP EDGE A o VEIFTES: ILIN B A AR o

* Witk Edge type NEEE(TES], 7N DROP EDGE B &-3R 1S EE 1% [ERROR (-1005)]: Conflict! ° MHFRZESF13ES W drop index °

B
DROP EDGE [IF EXISTS] <edge_type_name>
o IF EXISTS : RFHNERAY Edge type 21, RAMFER, A2MERx Edge type °

* edge_type_name : FEEEMIFRAY Edge type &R o —IK HEeMIFE—1 Edge type °

Pl

nebula> CREATE EDGE IF NOT EXISTS el(pl string, p2 int);
nebula> DROP EDGE el;

4.10.2 DROP EDGE

HJFEH: January 31, 2024
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4.10.3 ALTER EDGE

ALTER EDGE 15 FJ W] LMEEL Edge type AILSHY o BIANSEMHEYE ~ BREURIA, haTLUNEIEE ~ 82 TTL (Time-To-Live)

TERHI
o BRI P ARG K RALSR A BT ALTER EDGE 356 o PEIEIHS: LN B A (5 UK -
o FIREBHABEAL TR, AN ALTER EDGE A 2RISR [ERROR (-1005)]: Conflict! ° MIFRZE1iEZ M. drop index °
* FERBHERBIEE A S O E s R B A R4, BT R i 2 R

o SUFHENN FIXED_STRING M INT 2L BIHYHKE -
o I FIXED_STRING FKFUFEHL )y STRING 257 ~ FLOAT 287U AEH1 )y DOUBLE KA o

LEReS

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

alter_definition:
| ADD (prop_name data_type)
| DROP  (prop_name)
| CHANGE (prop_name data_type)
ttl_definition:
TTL_DURATION = ttl_duration, TTL_COL = prop_name

* edge_type_name : FHEZEH Edge type 4R o —IKHBEE—"1 Edge type ° &R EEEH) Edge type 7£ 281 TIES
R -

o TJLLFE—> ALTER EDGE ¥E ) { £ > ADD ~ DROP Fil CHANGE FA], FHRIZAIHEGES () 770
 YfFEFH ADD B CHANGE 57 B MEE 9 NOT NULL B, AT RiZJB I HE B ERIME, BIAE S DEFAULT HOfE -

il

nebula> CREATE EDGE IF NOT EXISTS el(pl string, p2 int);
nebula> ALTER EDGE el ADD (p3 int, p4 string);

nebula> ALTER EDGE el TTL_DURATION = 2, TTL_COL = "p2";
nebula> ALTER EDGE el COMMENT = 'edgel';

£ Edge type VifH

o

4.10.3 ALTER EDGE

SEEE, BlE

FRAEANMER) Edge type AIBER RN, OMEBCRER LI « AFIREGRRS, JRERIERIAET, H%R 2 DOBUEN 20 7)) -

WRFEESCOBRERE, & NITEHLE SCHE 54 heartbeat_interval_secs ©

£ 55T January 31, 2024
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4.10.4 SHOW EDGES

4.10.4 SHOW EDGES
SHOW EDGES & A) /R Y iR ZSAINAIFTE Edge type %7K °

AT SHOW EDGES THAJANTE ZALMIANPR, (H 2R E4 SR BRI A AR HRE -

Bk
SHOW EDGES;
ZN |
nebula> SHOW EDGES;
fomcosszos +
| Name |
C S ——— +
| "follow" |
| "serve" |
R +

FJEE#T: January 31, 2024
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4.10.5 DESCRIBE EDGE

4.10.5 DESCRIBE EDGE

DESCRIBE EDGE E/~fE<E Edge type MUHAIER, BlIIFEAWN ~ BURRISE -

[ElE=atas

BRSRAF FALAUE X RAYBR A BEAAT DESCRIBE EDGE 5 A o 1ETEIHS WIN E A EFUR -

TEIE
DESC[RIBE] EDGE <edge_type_name>

DESCRIBE 7] LA4E 5 4y DESC °

il

nebula> DESCRIBE EDGE follow;

C S ———— S — e — S R —— +
| Field | Type | Null | Default | Comment |
S — froccooso S . +
| "degree" | "int64" | "YES" | | |
C S ———— S — e — S R —— +

BJEH#T: January 31, 2024
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4.11 AR

4.11 SiEA]

4.11.1 INSERT VERTEX

INSERT VERTEX 35 A) 7] LL7ENebulaGraph SE il $8 i B 25 18] i A — a2 1 5, o

BIEEAR

PIAT INSERT VERTEX 35 F 76 22 24 By B A A P iA H8 € B =S RIAOIE A SBUR, I AR -

HIE
INSERT VERTEX [IF NOT EXISTS] [tag_props, [tag_props] ...]
VALUES VID: ([prop_value_list])

tag_props:
tag_name ([prop_name_List])

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

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

o IF NOT EXISTS : RMFHEARY VID BEFE, HAENEEN, F2fA, MRCEFE, PR TBE -

the

o IF NOT EXISTS A& VID + Tag FOEREAR, AEtalETE(E -
o IF NOT EXISTS S2Eii—IREdE 2 EFAE, FxtEaes G ERm -

* tag name: & KHEKAY Tag (HRM) o Tag HIBIE, #5155 N CREATE TAG °

NebulaGraph 3.5.0 FEUANTIFFHEAT Tag U4 - WFTEAT Tag B4, EERNATE Graph REAIEE S (nebula-graphd.conf ) FFHE --

graph_use_vertex_key=true ; 7EffiH Storage RFSHIELE LM (nebula-storaged.conf ) HHTHY --use_vertex_key=true ° #HATE Tag HATM LRI
INSERT VERTEX VALUES "1":(); °

* property_name : B EAIEMELTK o
* vid: i ID - #NebulaGraph 3.5.0 F X FFFERFEMEE, FEAEWEESHNEE, #5152 0 CREATE SPACE -

* property_value : R¥f& prop_name_List HEBVEE - AR EHEEIE, T Tag HXMAYEMEZE R NOT NLL, 2R[EIEER - FEFIES L
CREATE TAG »

INSERT VERTEX 5 openCypher " CREATE 5B AN

o INSERT VERTEX I & F LT NoSQL(key-value) J75Uf) INSERT &%, 5(# SQL A UPSERT ((UPDATE or INSERT) °
o HATE vID I TAG HOMEML T, MNSRISA I IF NOT EXISTS , B ARBURSEEINENE, NEERSHEA
o KA vID (EANE TAe BTEUL R, AN TAG X RANEEASHEE R, PMEIESHEA -

- 307/750 - 2023 vesoft Inc.



4.11.1 INSERT VERTEX

ZE LT Rl

Pl

# BATAERMENR,
nebula> CREATE TAG IF NOT EXISTS t1();
nebula> INSERT VERTEX t1() VALUES "10":();

nebula> CREATE TAG IF NOT EXISTS t2 (name string, age int);
nebula> INSERT VERTEX t2 (name, age) VALUES "11":("nl", 12);

# QREM, EA"al3"RE int FE,
nebula> INSERT VERTEX t2 (name, age) VALUES "12":("nl1", "al3");

# —RIEA 2 PR
nebula> INSERT VERTEX t2 (name, age) VALUES "13":("n3", 12), "14":("n4", 8);

nebula> CREATE TAG IF NOT EXISTS t3(pl int);
nebula> CREATE TAG IF NOT EXISTS t4(p2 string);

# —XIBATA Tag HEMERIE—1 =
nebula> INSERT VERTEX t3 (pl), t4(p2) VALUES "21": (321, "hello")

N RAZUGRNBYEE, IRk

# ZRIBARBIEE.

nebula> INSERT VERTEX t2 (name, age) VALUES "11":("n2", 13);
nebula> INSERT VERTEX t2 (name, age) VALUES "11":("n3", 14);
nebula> INSERT VERTEX t2 (name, age) VALUES "11":("n4", 15);
nebula> FETCH PROP ON t2 "11" YIELD properties(vertex);

i +
| properties(VERTEX)

S +
| {age: 15, name: "n4"} |
e +

nebula> CREATE TAG IF NOT EXISTS t5(pl fixed_string(5) NOT NULL, p2 int, p3 int DEFAULT NULL);
nebula> INSERT VERTEX t5(pl, p2, p3) VALUES "001":("Abe", 2, 3);

# BAKM, ENEME pl FEER NULL
nebula> INSERT VERTEX t5(pl, p2, p3) VALUES "002":(NULL, 4, 5);
[ERROR (-1009)]: SemanticError: No schema found for 't5'

# /B1E p3 HBINME NULLo
nebula> INSERT VERTEX t5(pl, p2) VALUES "003":("cd", 5);
nebula> FETCH PROP ON t5 "003" YIELD properties(vertex);

# Bl pl RAKER 5, ELSWEE.

nebula> INSERT VERTEX t5(pl, p2) VALUES "004":("shalalalala", 4);
nebula> FETCH PROP on t5 "004" YIELD properties(vertex);

+- -+

| properties(VERTEX)

5 IF NOT EXISTS A EAZTERLART, e Bk o

# AR Lo
nebula> INSERT VERTEX t2 (name, age) VALUES "1":("n2", 13);

# fEF IF NOT EXISTS 83 1, BAM 1 BFE, FRH#TER.
nebula> INSERT VERTEX IF NOT EXISTS t2 (name, age) VALUES "1":("n3", 14);
nebula> FETCH PROP ON t2 "1" VIELD properties(vertex);

5 HHT: January 31, 2024
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4.11.2 DELETE VERTEX

4.11.2 DELETE VERTEX

DELETE VERTEX 15 &) AJ LABHER 1, (E@BAAMIBRIZASRE R AR AL -

I

¢ .mpatibility

NebulaGraph 2.x BRI S L RBHZ S M HAFIAGL, NebulaGraph 3.5.0 BRIAFMER S, AIHERZ S RBA HGAFIAGL, IR ERIATEAE BEED -

DELETE VERTEX 15 A —{X Al IR — DS Z D - AP A LI e Er—R0EH, 55 EET -

fre

* DELETE VERTEX & EL IR S, RIMBRIEERAA -

* DELETE TAG /& MHBRYERE s LAYHEE Tag °

Wik
DELETE VERTEX <vid> [ , <vid> ... ] [WITH EDGE];

 WITH EDGE : MHIBRIZ S RIRAT A FAANA ©

il

# BIBR VID J “teaml’ B9, ARMIBRIZS XEBXEHBFAL,
nebula> DELETE VERTEX "teaml";

# MIBR VID 79 “teaml’ B9, FMIBRIZS XEXEQHBFAL,
nebula> DELETE VERTEX "teaml" WITH EDGE;

# BEEER, BRFERHNS.
nebula> GO FROM "player100" OVER serve WHERE properties(edge).start_year == "2021" YIELD dst(edge) AS id | DELETE VERTEX $-.id;

fFRIL R
NebulaGraph##| B R 0 ER, 1% BRARErALNS (WMAL) RRhEsd -

o IICRRRTUEMIBR, WRAAEGERE R, R HIE S MG - T2 SEHEHL -
o MIBREERTT SFERTIR L, bt MR SERLRTE RS, AT LLUA%E nebula-graphd.conf HAYSEL --storage_client_timeout_ms HE-HK BT [H] o

pSESukil

 NebulaGraph (&##ih/VERE (2 4 28 #)

)5 #3F: January 31, 2024
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https://www.bilibili.com/video/BV1GR4y1F7ko

4.11.3 UPDATE VERTEX

4.11.3 UPDATE VERTEX
UPDATE VERTEX B ) A LUER A b Tag HIEIE(E ©

NebulaGraph%## CAS (compare and set) #{E °

fbre

—IRABRESR—1 Tag °

%

UPDATE VERTEX ON <tag_name> <vid>
SET <update_prop>

[WHEN <condition>]

[YIELD <output>]

S8 ST iEA i

ON <tag_name> = BE SN Tag ° ZBHNBEMHLTTEXT Tag M ° ON player

<vid> = FREEBEMAE ID © "player100"

SET <update_prop> & feE WA S E I - SET age = age +1
WHEN <condition> = TR IEZ o WIS <condition> 455 false , SET FAIRE AR » WHEN name == "Tin"
YIELD <output> & FREIE AR S - YIELD name AS Name

il

/] BESplayerl01“BE .
nebula> FETCH PROP ON player "player101" YIELD properties(vertex);

R e e TP +
| properties(VERTEX) |
O S +
| {age: 36, name: "Tony Parker"} |
R e e TP +

/] BB age MYfE, FIR[E name FIFTHY ageo
nebula> UPDATE VERTEX ON player "player101" \
SET age = age + 2 \
WHEN name == "Tony Parker" \
YIELD name AS Name, age AS Age;

e S +
| Name | Age |
T A e— +
| "Tony Parker" | 38 |
e S S +

#J5 FF: January 31, 2024

-31 0/750 - 2023 vesoft Inc.



4.11.4 UPSERT VERTEX

4.11.4 UPSERT VERTEX

UPSERT VERTEX T5F)4% & UPDATE Fll INSERT , W1 AAAME, SBEARIBIEE; WRSNEE, SHEAFIIL -

the

UPSERT VERTEX —{X HEEE— Tag ©

UPSERT VERTEX T BELAR T INSERT , [KI}y UPSERT & —2H 5 F SR B AR ~ B0 ~ B AIRAE »

J£% UPSERT [d]—~ TAG =t EDGE TYPE %1% ©

Wik

UPSERT VERTEX ON <tag> <vid>
SET <update_prop>

[WHEN <condition>]

[YIELD <output>]

28 SEA LI WA il

ON <tag> = 18R SN Tag ° BEMIBHELTIEXD Tag I ° ON player

<vid> = TREEBMEIEAAL ID ° "player100"

SET <update_prop> 2 BE AT UB MY - SET age = age +1
WHEN <condition> & RIS o WHEN name == "Tim"
YIELD <output> & FEETE A A ISR, o YIELD name AS Name

FARETER A,

R AAETE, TEIt wHEN FRIRISMER IR, MR, FINHUT seT 70, FEIEE AR SR E e EmRR T
o SET ] e

s BHETEHME -

-

o THHAM S ERET Tag player (B name il age ©

* SET FHJTETE age=30 °©

RFEE TR R E T % -

ST T WHEN T 45 1 B G A RIAME name /& {4 (H age BIEE

& & BIAE 30

& w NULL 30

& b BRIAE 30

i w NULL 30
ARBUR -
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4.11.4 UPSERT VERTEX

/] BEEANAREEFE, R “Enpty set” RRINAIEE.
nebula> FETCH PROP ON * "player666", "player667", "player668" YIELD properties(vertex)

+-

+-
Empty set

nebula> UPSERT VERTEX ON player "player666" \
SET age = 30 \
WHEN name == "Joe" \
YIELD name AS Name, age AS Age;

e e +

| Name | Age |

nebula> UPSERT VERTEX ON player "player666" \
SET age = 31\
WHEN name == "Joe" \
YIELD name AS Name, age AS Age;
Srmmmmmmmoes oo +
| Name | Age |
e S +

nebula> UPSERT VERTEX ON player "player667" \

SET age = 31 \
YIELD name AS Name, age AS Age;
Smmmmmnosos oo +
| Name | Age
Fommmmme e Femme e +
| _NULL__ | 31 |
Smmmmmnosos oo +

nebula> UPSERT VERTEX ON player "player668" \
SET name = "Amber", age = age + 1 \
YIELD name AS Name, age AS Age;

fhommmmmms frommmmeoe=s +
| Name | Age

N R +
| "Amber" | __NULL__ |
e frommmmeoo=s +

FEBG—REIT, EH age HAZME, FEASE, age BUAE N NULL , AT age = age + 1 5150 NULL © A12R: age HERINME, T age = age + 1 AT L,
IEEHT, Fln:

nebula> CREATE TAG IF NOT EXISTS player_with_default(name string, age int DEFAULT 20);
Execution succeeded

nebula> UPSERT VERTEX ON player_with_default "player101" \
SET age = age + 1\
YIELD name AS Name, age AS Age;

C S ——— p—— +
| Name | Age |
T fhocooo +
| _NuLL__ | 21 |
C S ——— p—— +

BRI A

AR AL, HIF2 wHen FRIASLE, Bia BBUT B -

nebula> FETCH PROP ON player "player101" YIELD properties(vertex);

nebula> UPSERT VERTEX ON player "player101" \
SET age = age + 2 \
WHEN name == "Tony Parker" \
YIELD name AS Name, age AS Age;

| "Tony Parker" | 38 |
fa

WER AT, (B2 wHEN FRIMSM:, BB SR -
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4.11.4 UPSERT VERTEX

nebula> FETCH PROP ON player "player101" YIELD properties(vertex);

+ -t
| properties(VERTEX)

+ -t
| {age: 38, name: "Tony Parker"} |
+ -t

nebula> UPSERT VERTEX ON player "playerl01" \
SET age = age + 2 \
WHEN name == "Someone else" \
YIELD name AS Name, age AS Age;
cotooces +

)5 #F: January 31, 2024
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4.12 tHiEf]

4.12.1 INSERT EDGE

INSERT EDGE 1% F] LI7ENebulaGraph s fi0te e F %S

INSERT EDGE [IHAT AN E R I A  WFREH Edge type ~ #A5 ~ %5 ~ rank #AH RN

LEReS

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

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

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

* IF NOT EXISTS :

FH P AT LU FH IF NOT EXTSTS e B Aol 154 A 10300 2

B E VN € 2 vl

TBAEE,

SEREFER,

c JHRATTHEE, WA (src_vid) FIHAA (dst_vid)

. R -

A &N

4.12 AiEA

o

Shre

o IF NOT EXISTS (S <ifORA ~ #IG A ~ BIAH rank>2EFE, ARNERERTES -

o IF NOT EXISTS £x4eitHit—IREUR2EE

e, B tEEEs

BH R -

o <edge type>: MREKAT Edge type, HA

TN ERRIE LRI o

® <prop_name_Llist>:

fefeE—1 Edge type ° Edge type /R A1)

e srcvid: FRIRA ID, FIRIBAGES, ©
o dstvid: HAYS ID, FRDLS -
* rank: F[IET o A0 rank A o HARREH int o BRMER 0 ©

. #1&#HS N CREATE EDGE °

I

¢ .enCypher %M

openCypher #% 4 rank FIHE -

* <prop_value_Llist>:

Edge type FX RIEJE ML E 9 NOT NULL ,

il

# AT T ERBIEMIL,
nebula> CREATE EDGE IF NOT EXISTS el();
nebula> INSERT EDGE el () VALUES "10"->"11":();

# fBA rank 3 1 B9,
nebula> INSERT EDGE el () VALUES "10"->"11"@L:();

nebula> CREATE EDGE IF NOT EXISTS e2 (name string, age int);
nebula> INSERT EDGE e2 (name, age) VALUES "11"->"13":("nl", 1);

# —REA 2 &b
nebula> INSERT EDGE e2 (name, age) VALUES \
"127->113": ("1, 1), "13"->"14": ("n2", 2);

3 prop_name_List S @ L o AR B MER Edge type FHEIRRBALE, &K
MR AR o EFIES

- 314/750 -
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4.12.1 INSERT EDGE

# BBKN, EA"al3"RE int KEL
nebula> INSERT EDGE e2 (name, age) VALUES "11"->"13":("nl", "al3");

—HFIAA LA ZUARNBYEE, DLRJa— ROk

# ZYIEARMEE,

nebula> INSERT EDGE e2 (name, age) VALUES "11"->"13":("nl", 12);
nebula> INSERT EDGE e2 (name, age) VALUES "11"->"13":("n1", 13);
nebula> INSERT EDGE e2 (name, age) VALUES "11"->"13":("nl", 14);
nebula> FETCH PROP ON e2 "11"->"13" YIELD edge AS e;

e +
| e |
S S +
| [:e2 "11"->"13" @0 {age: 14, name: "n1"}] |
e +

{5 IF NOT EXISTS 3 A\ EAFTERIANT, RE#ITEM -

# AL,

nebula> INSERT EDGE e2 (name, age) VALUES "14"->"15"@l:("nl", 12);

# fEF IF NOT EXISTS f83uh, ENNBEE, FRHTEL,

nebula> INSERT EDGE IF NOT EXISTS e2 (name, age) VALUES "14"->"15"@l:("n2", 13);
nebula> FETCH PROP ON e2 "14"->"15"@1 YIELD edge AS e;

R +
| e |
e +
| [:e2 "14"->"15" @1 {age: 12, name: "n1"}] |
e +

the

* NebulaGraph 3.5.0 FfF{EE#E (Dangling edge) ° FEUb AT DTG S 8B 4 S AFAERT, 250, M EEATLUET  <edgetype>. src i,
<edgetype>._dst FKEE] (MEKFAM)) & VID CREBUGXEEMFRH) -

o HERMEARRESRERNR 1%, WREAVGEER, SWEZETTEA o WREBOZEIRITAZARE LB  FliNE AN REW LB Z L85, "Rl
FENBEAER AN R AR —A, SEBAS AN LG AR —E85r, WA 2R EHREE, EEHHITHS
o HAGAF—5A2H edge conflict 5k, AIFEEEMR -

o OfY INSERT 3EEF KZESH) INSERT #E 2 - JR[AZ INSERT & X storaged fJFi1> INSERT, INSERT = X5 storaged AJ—1
INSERT ©

BJGEHT: January 31, 2024
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4.12.2 DELETE EDGE

4.12.2 DELETE EDGE
DELETE EDGE i &) AJ LI BRI o — VAT LUMHBR — 28k 45id) » MM AT ASE &8l — /A, IS W -

IR T EMBR— AP i, EMERX A - EiE 2 DELETE VERTEX °

Bk

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

ARARFEE rank, NIOUNEE rank 7 0 i o FEMBRFTEH rank, WAFRE] -

ZN Y|
nebula> DELETE EDGE serve "player100" -> "team204"@0;

# EREER, WRFERZERZAEEBIFE rankidil,

nebula> GO FROM "player100" OVER follow \
WHERE dst(edge) == "player101" \
VIELD src(edge) AS src, dst(edge) AS dst, rank(edge) AS rank \
| DELETE EDGE follow $-.src -> §-.dst @ $-.rank;

/5 EH: January 31, 2024
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4.12.3 UPDATE EDGE

4.12.3 UPDATE EDGE
UPDATE EDGE i AJ P LMERA F Edge type FUEME ©

NebulaGraph37## CAS (compare and swap) ##/{F -

i=pe

UPDATE EDGE ON <edge_type>
<src_vid> -> <dst_vid> [@<rank>]
SET <update_prop>

[WHEN <condition>]

[YIELD <output>]

ZH TR Vi Al
ON <edge_type> & 6% Edge type « ZEHHEELATEIX 1 Edge type ON serve
pq °
<src_vid> =3 HRENRALE S ID © "player100"
<dst_vid> = RENERAS ID "team204"
<rank> = FEENH rank 1H © 10
SET <update_prop> = RSB A - SET start_year = start_year
+1
WHEN <condition> & FTREITIEESE o AR <condition> L5 5N false , SET AR WHEN end_year < 2010
SR
YIELD <output> & FEEIE AR H HEAS L o YIELD start_year AS
Start_Year

ZN Y|

// B 60 BAEELNREMLE.
nebula> GO FROM "player100" \
OVER serve \
YIELD properties(edge).start_year, properties(edge).end_year;

S S S S S +
| properties(EDGE).start_year | properties(EDGE).end_year |
Fom e D e e LT R e +
| 1997 | 2016 |
S S S S +

/] 1EBURME start_year HIfE, FiR[E] end_year FIFTHY start_year,

nebula> UPDATE EDGE ON serve "player100" -> "team204"@0 \
SET start_year = start_year + 1 \
WHEN end_year > 2010 \
YIELD start_year, end_year

S froccoososco +
| start_year | end_year |
Fommmmmm e o +
| 1998 | 2016 |
S froccoososco +

)5 #F: January 31, 2024
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4.12.4 UPSERT EDGE

UPSERT EDGE i5%)45 A UPDATE Al INSERT , HIRAAETE, S EIAMEN; WRANNEE, S/BAFNL -

UPSERT EDGE 1EBEILAR T INSERT , [K|Jy UPSERT &—2H 5 Fr 4R BIFIILEL ~ B2 ~ 5 A$RIE -

4.12.4 UPSERT EDGE

F£% UPSERT [Al—4> TAG =% EDGE TYPE £:#kf4 -

=S

UPSERT EDGE ON <edge_type>
<src_vid> -> <dst_vid> [@rank]
SET <update_prop>

[WHEN <condition>]

[YIELD <properties>]

5%

ON <edge_type>

<src_vid>
<dst_vid>
<rank>

SET <update_prop>

WHEN <condition>

YIELD <output>

FANEERD

WERIAANFAE, TCI0 wHEN FRIRVRAER AR, BamAL, FNHT seT 6], B IHHH AR DA B EBR T

o SET TH]°
o BHRETHEBIME o
Bl

TN

Fm

o fn @

Fi

Wi

{87 Edge type ° ZEHUNBEIELIEX 1 Edge type

A e

BN S ID -

HEAHHAS ID -

FREINNY rank 1 o HEEHEEH int o

TREM SR IEE -

TR BT -

TR AR A -

e EIHARNESET Edge type serve FEM: start_year £ end_year ©

o SET THJFBAE end_year = 2021 ©

AFEEL TR B E T -

T L WHEN T S5

fn

m  Hm

o

BIEREAEME
P
&
b
&

start_year JE M

BRIME
NULL
LN e

NULL

- 318/750 -

end_year JEPE(E
2021
2021
2021

2021

WHEN end_year < 2010

YIELD start_year AS

SET start_year = start_year
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R

/] BEEMT=A"=2%E serve EEMHIA, LR “Enpty set” RTRAE serve ABHA,
nebula> GO FROM "player666", "player667", "player668" \
OVER serve \
VIELD properties(edge).start_year, properties(edge).end_year
SR S e S +
| properties(EDGE).start_year | properties(EDGE).end_year |
+

+
Empty set

nebula> UPSERT EDGE on serve \
"player666" -> "team200"@0 \
SET end_year = 2021 \
WHEN end_year == 2010 \
YIELD start_year, end_year

S S —— +
| start_year | end_year |
S — S —— +
| _NULL__ | 2021 |
S S —— +

nebula> UPSERT EDGE on serve \
"player666" -> "team200"@0 \
SET end_year = 2022 \
WHEN end_year == 2010 \
YIELD start_year, end_year;

T S Hiooooooocoo +
| start_year | end_year |
S — S — +
| __NULL__ | 2021 |
T S Hiooooooocoo +

nebula> UPSERT EDGE on serve \
"player667" -> "team200"@0 \
SET end_year = 2022 \
YIELD start_year, end_year

S — S — +

| start_year | end_year

nebula> UPSERT EDGE on serve \
"player668" -> "team200"@0 \
SET start_year = 2000, end_year = end_year + 1 \
YIELD start_year, end_year

Srommmmeemo oo Ao oo +

| start_year | end_year |

4.12.4 UPSERT EDGE

FHEEE—TREIF, EH end_year R HENNE, NS, end_year BRIME I NULL , $HAT end_year = end_year + 1 51520 NULL © 1SR end_year  EXIA

&, M end_year = end_year + 1 A LUIEF AT, Fla0:

nebula> CREATE EDGE IF NOT EXISTS serve_with_default(start_year int, end_year int DEFAULT 2010);
Execution succeeded

nebula> UPSERT EDGE on serve_with_default \
"player668" -> "team200" \
SET end_year = end_year + 1 \
YIELD start_year, end_year
fommmsemomaes drmmmememme +
| start_year | end_year |

ESAEAERIA
WERIDAAE, HIFL wHen FRIRVREE, B S BRBOLRIEILE -

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

nebula> UPSERT EDGE on serve \
"player149" -> "team219" \
SET end_year = end_year + 1 \
WHEN start_year == 2016 \
YIELD start_year, end_year

-319/750 -
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4.12.4 UPSERT EDGE

F— S +
| start_year | end_year |
Feommmmme e S ] +
| 2016 | 2000 |
fmscooconces fomccccmzes +

WENAFEE, (BRRTE whEN TR, BEORSER -

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

RETURN e;
ey +
| e \
0 +
| [:serve "player149"->"team219" @0 {end_year: 2020, start_year: 2016}] |
ey +

nebula> UPSERT EDGE on serve \
"player149" -> "team219" \
SET end_year = end_year + 1\
WHEN start_year != 2016 \
YIELD start_year, end_year;

Fommmmme e Fommmm e +
| start_year | end_year |
T frooocoosoo +
| 2016 | 2020 |
Fommmmme e Fommmm e +

U EH: January 31, 2024
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4.13 [RAERS]

4.13 [RAERS]

4.13.1 &5 |IN4

FTHREEEMERE, NebulaGraph¥ #8814 Tag 5% Tag A EH, 15/ Edge type 8¢ Edge type IR MBIEABEZRS] - RIIFLAETIEE
¥ Tag ~ Edge type ~ BHEIREIR, HERTIARGREEEE, WEFEEIROALE -

NebulaGraph S WA RS]: JFARTIMETRT| -

859
o R LR EIIERE, (HESBRE A -
* RIEHT Lookup iEFIEY TR AL B RORAVRTE SR MF, WRBEAERS], HUT Lookup A S HREE -
ARSI, NebulaGraph#: HEhkEA MR ©
o BARREERS], MRS FARERIC RS BIC R ERRS (G S MIESAELES 1) W BRI ERIEEE, T TR R

31 (BEZR) | BT RS W R BERA o

JRAERE]

JFARSIAT TR E B 2 EdE, AaTREA:

o i1 Tag &5/ Edge type %3l -

o WFEHEERZRST] (REBUILD INDEX ) o

o FFHOIEF—1 Tag 5k Edge type MZ1EHMES] (E&%K5])) |, (HEZA 6 Tag 3¢ Edge type °
RS

* CREATE INDEX

* SHOW CREATE INDEX

* SHOW INDEXES

* DESCRIBE INDEX

« REBUILD INDEX

» SHOW INDEX STATUS

* DROP INDEX

« LOOKUP

* MATCH

o HFEES AR

E3 &)
EXR5EET Elasticsearch HRLINY, HTHFI7RBUIITIISHER ~ @RETER ~ EMNZAERMEREER, AT
s HAFAE— N EIHIERS -

o R FHZHIRME, FIL1AND ~ OR ~ NOT ©

- 321/750 - 2023 vesoft Inc.



wm

4.13.1 %

P
Ju

=
=

the

IR EA T B F R BRI, EEARERS] -

A NULL EZ&5]
ANHFERHES NULL fE Q& &S| -

BAME—RG
7 Cypher #, "[L#E Constrains SBlEHEEAIME MRS o £ MySQL v, wJLIEE S ME—2RE DRIR G FBUUAHE—E © %€ nGQL & f
JEIERE—RS] (P BT RIEE M ERE ) -

B~ HIAET RS AR E A
JFAEZRFHESFFRET ~ HIIAIN R AR R TR E A, AR M R T ATEE A -

55 F 3 January 31, 2024
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4.13.2 CREATE INDEX

4.13.2 CREATE INDEX
[HE s
BIEEZRS| Z 51, BN Tag 20 Edge type E&01% - Wfift# Tag #1 Edge type, 155 M CREATE TAG #1 CREATE EDGE -

WA EXXRS|, ESUMEETET] -

LaGEGIDA>
RIS IR EIFEN B, o AEHEMRTIA, H55 LRI N
CREATE INDEX IEAJFTX Tag ~ EdgeType s g AR A RG]  EE 5305 “Tag £51” ~ “Edge type Z&5|"F“BIHRT]” -
* Tag &R5|# Edge type K5I/ TH Tag ~ Edge type B SAHXAIE M, 4017 Lookup EHA Tag player FIFTA A ©
s “BHURSI A TETEIENER, FINETEE age 5 age == 19 FIFTARIA ©
WRCLES Tag THBIE A EEEMERS A (THR3IDYIT) . REIZEWAERXAMNT (Edge type RI|[FH) -
o HSIER LI i TARER T -

o {E MATCH ~ LOOKUP iEHJHF i T ATLLEL i_TA BB M -

,E,EHMK%@TGE
TEMLATHIRRCA . Lookup iEA] A Tag 5t Edge type RIIAN A ERBEIERTIH TBEER

FERER ARG T EIN RAAREIRGMH RIS R, (EEWIERE S RIRERERTIE T o

REMERAE MR EART], BRAUER AR XTSRRI - R5| & SEE MERERIE T -

KE3I&%K Storage MSMIAMIERE, LIS HELZANE o BUCHRTIKEREAMERZINRKFHFEMER - RIKEHRKHR 256

BIESR
WERAERS], BRI 25

1. k5 A##E £ NebulaGraph ©

2. AR -

3. EERT -

4. {1 LOOKUP &, MATCH &RIEWEUE - NFE (BTIE) FREFMAWARS]. NebulaGraphs: Bt

fre

WMRFEAERG I HSARAE, SFEASHENTRES RS N EERE -
H &5 A RFF --disable_auto_compaction = false °

BrOIEAVRT AR RS o OISR RS H 2R 72066 A (B0 LooKUP B3 REBUILD INDEX ) EH &Ml (FREE can't find xxx in the space ) ° BB
HPEFHELIN, NebulaGraphZ7E N — M OBARIA fEFE RS 0IE « NIEREURRS, JFEERIERIMFET, H%5E 2 MOBAY 208) -
MRFEEUCCBRERE, 5 AT EILE CHE S S heartbeat _interval_secs °
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4.13.2 CREATE INDEX

BIERB], s EMERITERAEF LRSS, %7 REBUILD INDEX © & IIITCIEE MATCH A1 LOOKUP 1B i) FH ik [E]5X LE s o

=2t

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

B
TAG | EDGE
IF NOT EXISTS

<index_name>

<tag_name>

<edge_name>

<prop_name_List>

COMMENT

f]## TaglEdge type 3|

Wi
5 ZOIHEART IR -
R ORI REEE, RENEEN, 420l @Rs] -

Rl% o RI|BIE—TEZ AR LIEME—R o 7R 2 520 i _tagName_propName ©

RO BIRAGELUEF I L, 8 1~4 F7H UTF-8 FWBFEN, SEELFY (RoKRANE) ~#8F - b, HER
AIER T RISIMNRR TR o RSRTR - REXBEFHEFILN, FEARIS ) al, #ES L uFMR
BT o

AR WRFCHRS A, R SyntaxError $RET, FBHEAMEIE () SEBP TR -

fEE KT KEk Tag 5 Edge 475 ©

FERKFFFE BRSNS, AUH prop_name(length) T8 EZR T K E; v Tag 5t Edge type AFGIEET K, 2R

<prop_name_List> °

R - BN 256 F17 © BRIATCHL -

nebula> CREATE TAG INDEX player_index on player();

nebula> CREATE EDGE INDEX follow_index on follow();

i Tag B¢ Edge type S8I#R35|/5, AP LUER Lookup EBEIER ®81Z Tag 89 A S VID, 505 Fgizdeiinns i sdReess VID. B VID.
W rank ° F#IHES N LOOKUP °

Bl BB IERS

nebula> CREATE TAG INDEX IF NOT EXISTS player_index_0 on player(name(10));

iR FE A FTE S Tag player B958IEEEME nane FIRS], EIIHKEH 10 o BF A E M name AUET 10 M FEFRAIERT -

# BRPFRRBIEERTF KE,

nebula> CREATE TAG IF NOT EXISTS var_string(pl string);
nebula> CREATE TAG INDEX IF NOT EXISTS var ON var_string(pl(10));

# ERFHAFRRIEERS I KE.

nebula> CREATE TAG IF NOT EXISTS fix_string(pl FIXED_STRING(10));
nebula> CREATE TAG INDEX IF NOT EXISTS fix ON fix_string(pl);

nebula> CREATE EDGE INDEX IF NOT EXISTS follow_index_0 on follow(degree);

EEAEMRT

gaEMmzs| I TER—" Tag (8F Edge type) FHIZMEME (WHE) -

nebula> CREATE TAG INDEX IF NOT EXISTS player_index_1 on player(name(10), age);
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4.13.2 CREATE INDEX

Y55 Tag 8 Edge type Sl@E A& -

fre

FEREABIERSIN, B s LEEN", LANE & BRI SN RILE -

5 January 31, 2024
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4.13.3 SHOW INDEXES

4.13.3 SHOW INDEXES

SHOW INDEXES V&) T LAF i 4 Bz [B] NI FTE Tag A1 Edge type (EiEENE) M3

i=pe

SHOW {TAG | EDGE} INDEXES;

il
nebula> SHOW TAG INDEXES;
T S S +
| Index Name | By Tag | Columns |
e

| "fix | "fix_string" | ["p1"] |
| "player_index_0" | "player" | ["name"] |
| "player_index_1" | "player" | ["name", "age"] |
| "var" | "var_string" | ["pl"] |
T S R S +

Fommm e el bttt +
| Index Name | By Edge | Columns |
fooossocononosoo Aroccoocoooo [ +
| "follow_index" | "follow" | [] |
Fommm e el bttt +

FJEHHT: January 31, 2024
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4.13.4 SHOW CREATE INDEX

4.13.4 SHOW CREATE INDEX
SHOW CREATE INDEX fE/Rfll# Tag 2i# Edge type B nGQL iEA), HHEERESIMHFMEE, HlinH L unEs:

i=pe

SHOW CREATE {TAG | EDGE} INDEX <index_name>;

il

FA PRI LASEIZAT SHOW TAG INDEXES EE AWMLY Tag K5, SRS SHOW CREATE TAG INDEX EETRERTIMIAIEER -

nebula> SHOW TAG INDEXES;

T — P R +
| Index Name | By Tag | Columns |
| T ——— R +
| "player_index_0" | "player" | [] |
| "player_index_1" | "player" | ["name"] |
R e L L T R atatat e et +

e dememmemescemememossmsssonmsmmossansmssssanae s +

| Tag Index Name | Create Tag Index

| S S S Sy +

| "player_index_1" | "CREATE TAG INDEX ‘player_index_1" ON “player’ ( |

| | “name’(20) |
BE

| S S S Sy +

Edge type ZR5| 1 LUHRMAIT A

nebula> SHOW EDGE INDEXES;

fooossocononosoo Aroccoocoooo [ +

| Index Name | By Edge | Columns |

Fommm e el bttt +

| "follow_index" | "follow" | [] |

fooossocononosoo Aroccoocoooo [ +

nebula> SHOW CREATE EDGE INDEX follow_index;

foocoooooooooooosoo S Sy +

| Edge Index Name | Create Edge Index

e dhmeommcmeesmsmcsoesossmmsssmnaomsossansmsssmamas +

| "follow_index" | "CREATE EDGE INDEX 'follow_index’ ON “follow’ ( |
)" \

T S S S +

)5 #3F: January 31, 2024
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4.13.5 DESCRIBE INDEX

4.13.5 DESCRIBE INDEX

DESCRIBE INDEX & AJH] \EERAERIFINEE, GIHRSINEIELIR (Field) MEWHAEE (Type) -

i=pe

DESCRIBE {TAG | EDGE} INDEX <index_name>;

ZN 1|
nebula> DESCRIBE TAG INDEX player_index_0;
Smmmmonos frocmccocsssmomsoocsas +
| Field | Type

nebula> DESCRIBE TAG INDEX player_index_1;

T | +
| Field | Type

fmmconmes e +
| "name" | "fixed_string(10)"

| "age" | "int64"

Sosooocoo {roocoosooocoocooooos +

%5 ¥ January 31, 2024
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4.13.6 REBUILD INDEX

4.13.6 REBUILD INDEX

* ROIBEAS B KO 2 i D BRI A ———— RS | ERSE L AT, TIEETIZRTI A Lookup AT MATCH T R ZINEITFREUR -
o RIIMEBARSEHN, BRI EIREEE ISR, HHAGRREEAHLR -

EIEAERGE, EFAENN FAFREIEERRT] - MARSINEEES L CREATE INDEX -

-'formance

38 33 15 OB B ST Y rebui Ld_index_part_rate_Limit 1 rebuild_index_batch_size P54
EMMNLE S, #1EES N StoragelRSLE °

. AMRERRSINERE, 75, ERSHARS BRI

ik

REBUILD {TAG | EDGE} INDEX [<index_name_list>];

<index_name_list>::=
[index_name [, index_name] ...]

o MU—REELNERT, RIBWZMHAEGES () 5 - REERERTIER
o EHSEAE, AR LU A d4 SHOW {TAG | EDGE} INDEX STATUS f&ZEZKT |2 W E AT,

il

nebula> CREATE TAG IF NOT EXISTS person(name string, age int, gender string, email string);
nebula> CREATE TAG INDEX IF NOT EXISTS single_person_index ON person(name(10));

# HREFRS|, BEMES 1D,
nebula> REBUILD TAG INDEX single_person_index;

# BERS RS
nebula> SHOW TAG INDEX STATUS;
+

+ +

# WEJLUER SHOW JOB <job_id>BEBEERZRSINESRKS.
nebula> SHOW JOB 31;

. HEERTAERS -

o ¥iE1ES I SHOW INDEX STATUS

7777777 +
| Error Code |

+. S S S S +. DhoccooooocooConEoacoaEOoas frooooos
| Job Id(TaskId) | Command(Dest) | Status | Start Time | Stop Time

R +

| 31 | "REBUILD_TAG_INDEX" | "FINISHED" | 2021-07-07T09:04:24.000 | 2021-07-07T09:04:24.000 | "SUCCEEDED"

| o | "storaged1” | "FINISHED" | 2021-07-07T09:04:24.000 | 2021-07-07T09:04:28.000 | "SUCCEEDED" |

|1 | "storaged2" | "FINISHED" | 2021-07-07T09:04:24.000 | 2021-07-07T09:04:28.000 | "SUCCEEDED"

| 2 | "storaged0" | "FINISHED" | 2021-07-07T09:04:24.000 | 2021-07-07T09:04:28.000 | "SUCCEEDED"

| "Total:3" | "Succeeded:3" | "Failed:0" | "In Progress:0" | | "

+. S S S + S S S +
+. froccoocoocoocooscossao +. froccoocoococcossossossonao frooosss

NebulaGraph il —/MESEREEERS], FILT LURIEREIRIES 1D, @id SHow Jos

<job_id> IFAIEE LR - HIHIES M SHOW JOB »

%5 # % January 31, 2024
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4.13.7 SHOW INDEX STATUS
SHOW INDEX STATUS ¥5 )P LAE B R FRAN RAEALAPRE o
RS ELE:

* QUEUE : PAFI

* RUNNING : AT

* FINISHED : EL5EAL
* FAILED : ZRIK

* STOPPED : f%1F

o INVALID : 2R%%

gbte

& &3 iE2 W CREATE INDEX °

B

SHOW {TAG | EDGE} INDEX STATUS;

ZN |

nebula> SHOW TAG INDEX STATUS;

e T +
| Name | Index Status |
R e L L e et T +
| "player_index_0" | "FINISHED" |
| "player_index_1" | "FINISHED" |
e e +

#%J5 F#: January 31, 2024
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4.13.8 DROP INDEX

DROP INDEX 156 AT LM =4 Bif &1 =5[] Fh EFF RS -

BRI

FAUT DROP INDEX T8 F) 7R 2L Y BBk SR F P 41 45 +8 <€ IR 23 [H] 1) DROP TAG INDEX Il DROP EDGE INDEX FXFR, #HMI<HREE o

%

DROP {TAG | EDGE} INDEX [IF EXISTS] <index_name>;

TF EXISTS : RRIFHBRAVRS RS, RAGFER, FaMERRs] -

il

nebula> DROP TAG INDEX player_index_0;

BJEH#T: January 31, 2024
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4.14.1 23R T BRI

AR/ RATCRT I HIRRE], FELE & RS i 4HE -
EIRT AN TR

 EOCRET| S B NECHF Lookup A o

o EXRIIBFHABEEHT ~ NEFH -~ T -

* NRIE=EARECRT|AHAEEES -

e @I Tag/Edge type LFAELES], TiEMBREER Tag/Edge type ©

o JEIEMZETLL TN STRING B FIXED_STRING ©

o ®FEFIRLFF£A Tag/Edge type [HH3

o NRHHEF SO RIGREISER, TR A% AR AR R E -
o EEFIRSFFERBE LA L YN o

o NEFEY Elasticsearch RS, HAEMRER -

o TXHEER -

* WHERE ~A) A BE BN ARl T &30 R -

e WifRFAIRTES T Elasticsearch £#:f1 NebulaGraph, 7UIF 853 Elasticsearch $5:5 AR AN EE -

* M\E A NebulaGraph, EI5 A listener, F#|%5 A Elasticsearch F8I# &5 Al

RERBIAERL (B2, SRR, BIREESE) -

« i} K8s H=#EM NebulaGraph SRR FHE RS »

4.14 23CFR5]

BB A] o AT R &SR TR [ER SN RE], ATeE

£ 55T January 31, 2024
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4.14.2 MEEFET

4.14.2 FRE 2 ES|

NebulaGraph fJ&R51E%T Elasticsearch SHl, XEWE M LUEA Elasticsearch & #HifjiE 5 RIMABENNA - 2RI HNE
RIHFRE R, X4 listener £2#fM Elasticsearch SRFIEG, N EMHFFE N AL AR RA N E R FHAPSZKFHRNBEEOIES RG] -

EEFE

FERESCRFIE, EIADE T RESCRIIH R -

#E Elasticsearch 47

#1%E Elasticsearch #8152 Il Kubernetes %%% Elasticsearch =i #1744 Elasticsearch o HEI{{ 3 7.x /M Elasticsearch °

P

2 .mpatibility

NebulaGraph 3.4 KUUG, N7 ZEESMIEEEAR o

PP ATLAECE Elasticsearch SEifi @&k, WIRFEEH Elasticsearch, %I, Elasticsearch E 530k °

BSRIURRE

#% Elasticsearch &E#t 2 J5, Al LUFEH s1oN IN iEA)%& S Elasticsearch % i o W 77i{# i Elasticsearch Bt & Uiy TP #bhihflss 6
FAEE, FRERZ DR, EEL A elastic_ip:port ZIAIHFIGES () b °

HE
SIGN IN TEXT SERVICE (<elastic_ip:port>, {HTTP | HTTPS} [,"<username>", "<password>"]) [, (<elastic_ip:port>, ...)];
il

nebula> SIGN IN TEXT SERVICE (127.0.0.1:9200, HTTP);

fre

Elasticsearch BRi\JEA H P GRER, WRKET A GRS, TELE SN INIERFIEE °

Elasticsearch & /7 REEE R —IK, WAMER, TFE SION oUT JS 858 SToN IN , EL&Z Mt /AR, £ F=sAHAZAERA) Elasticsearch &/ o

BRSO v
SHOW TEXT SEARCH CLIENTS ¥5-) mJ LAF| Hi SUAH R & P
i
SHOW TEXT SEARCH CLIENTS;
N

nebula> SHOW TEXT SEARCH CLIENTS;

I —— T +
| Host | Port |
T ——— omocoo +
| "127.0.0.1" | 9200 |
I —— T +
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https://en.wikipedia.org/wiki/Elasticsearch
https://www.elastic.co/guide/en/cloud-on-k8s/current/k8s-deploy-elasticsearch.html
https://www.elastic.co/guide/en/elasticsearch/reference/7.15/targz.html
https://www.elastic.co/guide/en/elasticsearch/reference/current/settings.html

R H AR P
SIGN OUT TEXT SERVICE i) mJ LUR Hi FTA A R 1o
i
STGN OUT TEXT SERVICE;
al

nebula> SIGN OUT TEXT SERVICE;

4.14.2 HE LRG|

%5 #5: January 31, 2024
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4.14.3 #*& Raft listener

RS EHELE R 5 N Elasticsearch #£#1 - JFE/&iET Storage fiRS5H0 Raft listener (F#5 listener) X/ HAMMELEHFE, N
Storage R&5EHEHR, AEFENIS A Elasticsearch 55 o

[k

o DETHERTIAYM RS

o 2% NebulaGraph 5 -

» SEREE Elasticsearch 25 o

o iR —REEZ ABUMIRS A, REEE Raft listener o

TEREI

 iHfHIE NebulaGraph &4H{f (Metad ~ Storaged ~ Graphd - listener) A#HREFIRRA o

HEER— MRz IR IER AR listener Hl2%” - XA ETFES listener AVEZ BRI listener &R0 - Kk, FE—IwLiE
) B SRR N2 listener ©

HhE

‘;_174

. %% STORAGE fIR%S

listener 25 storaged R FIAERIA ZFEHITCMF, (B2 “HILECIAR, FRREROWAR, WA REME listener FUS 4 1

#%4E NebulaGraph, {EZ{U{EMA Storage k%5 o #IH1EZ WA RPM = DEB %344 NebulaGraph ©

4. W LISTENER [WECE Ui

AP VLIETRENE listener FINLAT &N MAVECE U, SUHRFRAL N nebula-storaged- Listener.conf , FFIRFAEL SRR R etc HEMN A
FAT LSRR o R B IRSUEESR production ©

R BCES Storage MRFFMIBCESIFHIR, AN HERTR D -

KA
daemonize
pid_file

meta_server_addrs

Llocal_ip

port
heartbeat_interval_secs
Listener_path
data_path

part_man_type
rocksdb_batch_size
rocksdb_block_cache
engine_type

part_type

T E
true

pids/nebula-storaged- Listener.pid

10
data/listener
data

memory

4096

4

rocksdb

simple

il
RMEB TR -
IR ID HYSCHF -

2% Meta fRZ5H9 1P #islbFlsmH - £ Meta fRFSHARES () o

b

listener flR&5HUAH 1P Hidik o

listener AR5/ RPC SFiF i FE UG IR -
Meta RS HICBRIAIRG o S0 7 (s) o
listener 1) WAL H3E o R AFHEH—1HE -

WFHANEER, LRSI SEL - HE—MBUAME data -

ERAE AR AR, WE(E D memory Fll meta ©

A BRI EOA R 77

BlockBasedTable FUBRATREAZ A/ « #fi: JKFF (MB) -

TEES IR AL, (F140 rocksdb ~ memory & o
ERAEEY, Fidn simple ~
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https://github.com/vesoft-inc/nebula/blob/master/conf/nebula-storaged-listener.conf.production

4.14.3 #*& Raft listener

gbte

ARE S E A ESY (listener HL2%) TP b 127.0.0.1 ©

F=: |85 LISTENER

PUTA N a2 /A E/E5) listener:
./bin/nebula-storaged --flagfile <listener_config_path>/nebula-storaged-listener.conf

Listener_config_path & 77H{ listener Bt E S {HHIEKAE
VU5 I LISTENER %] NEBULAGRAPH &5

4 17i%#%] NebulaGraph, %

ADD LISTENER ELASTICSEARCH <Llistener_ip:port> [,<listener_ip:port>, ...]

, RJGHAT USE <space> WEAFEEAIEEECRSIMIEZN o SRIFHITI T @470 listener:

ﬁming

listener W/ {F FHE LY 1P #bdik o
EE— B BT BHAINTE listener © fl40:

nebula> ADD LISTENER ELASTICSEARCH 192.168.8.5:9789,192.168.8.6:9789;

EE listener

FAUT SHow LISTENER TEA) R LAF| T A listener e

il

nebula> SHOW LISTENER;

C S S S S S I — +

| PartId | Type | Host | Status |
T TR —— e I +
|1 | "ELASTICSEARCH" | "[192.168.8.5:46780]" | "ONLINE" |
| 2 | "ELASTICSEARCH" | "[192.168.8.5:46780]" | "ONLINE" |
|3 | "ELASTICSEARCH" | "[192.168.8.5:46780]" | "ONLINE" |
T TR —— + +

Mk listener

FAAT REMOVE LISTENER ELASTICSEARCH &) RS LAMHEREIZS1AIRFTE listener °
enil

nebula> REMOVE LISTENER ELASTICSEARCH;

) EH: January 31, 2024
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4.14.4 & HEER
B RET 4 RS AN TR R B TR S8R B R - TUEAREEAEEZ -

1£ LOOKUP &A1), i ] WHERE FF)FRE T ER AU R A M -

[k
ERRCAETERCRT| - HHES LEFRCRTIFHE listener

TR

FEREICRFIRT, WHIADE TR ESCRIIA G R -

BARIEH &IUER

HIRME SRR ROFH R MR BRALRE ST FIEE - #RXOANE, BBVGENFAFBFTRIZICH - i, A =1"5BF% player , 1
% player ZAJEM: name , X ="s5H name 45N Kevin Durant ~ Tim Duncan 1 David Beckham ° FI7E B 2 E I IFH % player.name FIEXEKS|, HEHEXE

5| B 2R R 15 F) LOOKUP ON player WHERE PREFIX(player.name,"D"); ZXiAJR, HG David Beckham & EIHF o

EE
BliEe R
CREATE FULLTEXT {TAG | EDGE} INDEX <index_name> ON {<tag_name> | <edge_name>} ([<prop_name>]);
BREES|
SHOW FULLTEXT INDEXES;
SRS

REBUILD FULLTEXT INDEX;

BURE AR, EEECEIEERE, FTLUEM Storage RFSHIBLE L (nebula-storaged.conf ) ' snapshot_send_files=false °

JiliE sl

DROP FULLTEXT INDEX <index_name>;

{5 P AL I

LOOKUP ON {<tag> | <edge_type>} WHERE <expression> [YIELD <return_list>];

<expression> ::=
PREFIX | WILDCARD | REGEXP | FUZZY
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<return_Llist>
<prop_name> [AS <prop_alias>] [, <prop_name> [AS <prop_alias>] ...]

* PREFIX(schema name.prop name, prefix string, row limit, timeout)

WILDCARD(schema name.prop name, wildcard string, row limit, timeout)

* REGEXP(schema name.prop name, regexp string, row limit, timeout)

* FUZZY(schema name.prop name, fuzzy string, fuzziness, operator, row limit, timeout)
* fuzziness: F[IEM o MVFILACHIRAARRIER o BRINVERN w0 - EEHMALEEME L(EE, 150 Elasticsearch B3 ©
* operator : AL o fERESUARRIAA/RIBEE o ATIE(E N R (BRIN) Fland °

o row_limit: AJIEI o $8E BLREIFIITEL o BRAE D 100 ©
* timeout : FJILIN o FREMBITIFIA] o A7 ZFP (ms) o BRIME 200 o

ZN Y|
//BIEEZE(E,
nebula> CREATE SPACE IF NOT EXISTS basketballplayer (partition_num=3,replica_factor=1, vid_type=fixed_string(30));

/[ ERAFERE F o
nebula> SIGN IN TEXT SERVICE (127.0.0.1:9200, HTTP);

[/EERTRNER.
nebula> SHOW TEXT SEARCH CLIENTS;

//YHREZE 8],
nebula> USE basketballplayer;

//710 Llistener B NebulaGraph $2%.
nebula> ADD LISTENER ELASTICSEARCH 192.168.8.5:9789;

//RERERINAIM Llistener, HIREH Online BIRTATHAM,
nebula> SHOW LISTENER;

//832 Tago
nebula> CREATE TAG IF NOT EXISTS player(name string, age int);

//RB2LXZRE|, F5IBMFBEL nebula_ Fko
nebula> CREATE FULLTEXT TAG INDEX nebula_index_1 ON player(name);

//EREXZRE .

nebula> REBUILD FULLTEXT INDEX;

/1 EBEXFRE.

nebula> SHOW FULLTEXT INDEXES;

S Poccooooocooeo occoocosconoo T +
| Name | Schema Type | Schema Name | Fields
. dio=ccccoccocas fpo=mzcomccooos dpmmmonmss +
| "nebula_index_1" | "Tag" | "player" "name"

S Poccooooocooeo occoocosconoo T +

[ [BANREE,
nebula> INSERT VERTEX player(name, age) VALUES \
"Russell Westbrook": ("Russell Westbrook", 30), \
"Chris Paul": ("Chris Paul", 33),\
"Boris Diaw": ("Boris Diaw", 36),\
"David West": ("David West", 38),\
"Danny Green": ("Danny Green", 31),\
"Tim Duncan": ("Tim Duncan", 42),\
"James Harden": ("James Harden", 29),\
"Tony Parker": ("Tony Parker", 36),\
"Aron Baynes": ("Aron Baynes", 32),\
"Ben Simmons": ("Ben Simmons", 22),\
"Blake Griffin": ("Blake Griffin", 30);

//MidEl

nebula> LOOKUP ON player WHERE PREFIX(player.name, "B") YIELD id(vertex);
e +

| id(VERTEX) |

foooooooooooooocoo +

| "Boris Diaw"

| "Ben Simmons"

| "Blake Griffin" |

foooooooooooooocoo +
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4.14.4 &R

| "Boris Diaw" | 36
| "Blake Griffin" | 30 |
e L LT Femeea +

nebula> LOOKUP ON player WHERE WILDCARD(player.name, "*ri*") VIELD player.name, player.age | YIELD count(*);

T —— +
| count(*) |
T —— +
|3 \
T — +

e RS +
| name | age |
Fomm e RS +
| "Russell Westbrook" | 30 |
e S +

{roooocoooooonccooooooo +
| id(VERTEX) |
T S — +
| "Danny Green" |
| "David West"

| "Russell Westbrook" |
T S — +

R — +
| name |
T +
| "Tim Duncan" |
R — +

//MIBREX3RE o
nebula> DROP FULLTEXT INDEX nebula_index_1;

)5 EH: January 31, 2024
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4.15 FEfHHE

4.15 g

4.15.1 GET SUBGRAPH
GET SUBGRAPH 15 F1) B 1A F 3R [ —3did A RE 5. H A X B R AT 0 RE T 2E A [ © 7E GET SUBGRAPH TE-FJHH, i P W] LA REWF RE A R LU Rl -E B i i
DRG]

%

GET SUBGRAPH [WITH PROP] [<step_count> {STEP|STEPS}] FROM {<vid>, <vid>...}
[{IN | OUT | BOTH} <edge_type>, <edge_type>...]

[WHERE <expression> [AND <expression> ...]]

YIELD [VERTICES AS <vertex_alias>] [, EDGES AS <edge_alias>];

* WITH PROP : JRIRJEME o ANEINAZ NS RE 1 -

step_count : T8 EMGFEIR ST IAAOBEEL, AREIN O F| step_count BEAYT&] o AEAEFEEEL - BRIAME 1 -

vid: FREBIAA ID -

edge_type : 57 Edge type ° AJLLA IN ~ ouT 1 BOTH SRAEERLLA S L% Edge type 77 © BRAH BOTH ©

WHERE - $EAEEI AT, AT LA ARz 54T AND A

YIELD : E SRR ELR[EIREI L o 7T LLOURE S EGH - BAURE R4 -

ghte

GET SUBGRAPH 15 FIIRRAIBHIERAL N trail , AIRRMMERE A LER, MATLUEE - #HHSILHET -

WHERE 1% Rl
TE GET SUBGRAPH 17 1) i Fi§ WHERE T, {37 LL BRI

o (HF AND SZHAF o

o DGCFEIEE R, sEIHEEN §$. taghame . propName

o SRR, ARIHEINTY edge_type.propName ©

o SCRPEE IR RE B TR A H IR B0 ~ B3 SRR B0 A RO R AR A Bk -

o IIFFRAWEL ~ Schema HKEEL ~ FAFFRIA AL ~ HIAEEL - geo BOAUN A R SUEEL, FIFR A bRl A B B AN B R -

il
DUR HAY R B AT o
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- ~—
~

N

7/ Tag: player \
VID: “player100”
Properties:
* name: “Tim
Edge type: follow Duncan”
Property: + age:42
* degree: 75

e
-

Edge type: follow
Property:
* degree: 95

Edge type: follow
Tag: player Property: Tag: player
VID: “player102” * degree: 90 VID: “player101”
Properties: Properties:
* name: “LaMarcus; * name: “Tony
Aldridge” Parker”
* age:33 * age:36

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

* start_year: 2006 * start_year: 1990
* end_year. 2015 * end_year. 2018

Tag: team Tag: team

VID: “team203” VID: “team204”

Properties: Properties:

* name: “Trail * name: “Spurs”
Blazers”

-
]

N Graph space: subgraph 7

~ -
~ -

S aam I S S S B T S S BN B S B B S B S B S e e o e
AN KR

nebula> CREATE SPACE IF NOT EXISTS subgraph(partition_num=15, replica_factor=1, vid_type=fixed_string(30));
nebula> USE subgraph;

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

nebula> CREATE TAG IF NOT EXISTS team(name string);

nebula> CREATE EDGE IF NOT EXISTS follow(degree int);

nebula> CREATE EDGE IF NOT EXISTS serve(start_year int, end_year int);

nebula> INSERT VERTEX player(name, age) VALUES "player100":("Tim Duncan", 42);

nebula> INSERT VERTEX player(name, age) VALUES "player101":("Tony Parker", 36);

nebula> INSERT VERTEX player(name, age) VALUES "player102":("LaMarcus Aldridge", 33);
nebula> INSERT VERTEX team(name) VALUES "team203":("Trail Blazers"), "team204":("Spurs");
nebula> INSERT EDGE follow(degree) VALUES "player101" -> "player100":(95);

nebula> INSERT EDGE follow(degree) VALUES "playerl01" -> "player102":(90);
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nebula> INSERT EDGE follow(degree) VALUES "player102" -> "player100":(75);
nebula> INSERT EDGE serve(start_year, end_year) VALUES "playerl01" -> "team204": (1999, 2018),"player102" -> "team203":(2006, 2015);

o B M AT player101 45 ~ 0~1 Bk ~ fiE Edge type ROTH °

nebula> GET SUBGRAPH 1 STEPS FROM "player101" YIELD VERTICES AS nodes, EDGES AS relationships;

L —————
e e T +

| nodes |

relationships |

L ———

e e T +

| [("player101" :player{})] | [[:serve "player101"->"team204" @ {}], [:follow "player101"->"player100" @0 {}], [:follow "player101"-

>"player102" @0 {}1] |
| [("team204" :team{}), ("playerl00" :player{}), ("player102" :player{})] | [[:follow "player102"->"player100" @0
|

{}11
SEERTFET -
7 \
/

/ Tag: player X

VID: “player100”

Properties:

* npame: “Tim
Edge type: follow Duncan®
Property: +  age:42
* degree: 75

-

Edge type: follow
Property:
* degree: 95

Edge type: follow
Tag: player Property: Tag: player

VID: “player102” * degree: 90 VID: “player101”

Properties: Properties:

* name: “LaMarcus, * name: “Tony
Aldridge” Parker”

* age:33 * age:36

Edge type: serve

Property:
* start_year: 1990
* end_year: 2018

GET SUBGRAPH 1 STEPS FROM "player101”;

Tag: team

VID: “team204”
Properties:

* name: “Spurs”

- I NN EEN SN S S B S S BSOS SN SN B S S S S S S
- SEE SN EES DEE DES S EES S SN ST SEE GEN SN SEe S S S s

~

/

/
\\ ™
. -

e O O RS NS S SN SN SEE EEE NS SEE SN NSNS SEN NS EEE BSOS SEe e e S
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4.15.1 GET SUBGRAPH

o FIM A player10l FF4H ~ 0~1 Bk ~ follow RIAY ARG F A -

nebula> GET SUBGRAPH 1 STEPS FROM "player101" IN follow YIELD VERTICES AS nodes, EDGES AS relationships;

fmsconccocoscooccoscascscos . +
| nodes | relationships

R e e L L L P e E T T +
| [("player101" :player{})] | []
fmsconccocoscooccoscascseos . +

R player101 ¥ follow KA AN o FrLASGRIE] &, player1ol ©

* B player1ol FFIR ~ 0~1 Bk ~ serve KAV HAMFE, RN RRIAMEME

nebula> GET SUBGRAPH WITH PROP 1 STEPS FROM "player101" OUT serve YIELD VERTICES AS nodes, EDGES AS relationships;
+

T eee +
| nodes | relationships

ffommoososocoosmsmoomsoeccess s s oo o s s === =s000 T T T TS +
| [("player101" :player{age: 36, name: "Tony Parker"})] | [[:serve "player101"->"team204" @0 {end_year: 2018, start_year: 1999}]]

| [("team204" :team{name: "Spurs"})] | 0 |
e T e +

RERFEMT

’—___—————__—____-_—\

/ \

Tag: player

VID: “player101” Tag: team

Properties: > VID: “team204”

* hame: “Tony Properties:
Parker” . »
age: 36 * name: “Spurs

_—-—_-——-
- S S S S S e e

GET SUBGRAPH WITH PROP 1 STEPS FROM
« Pplayer101" OUT serve;

e DEn DEE DA BEE S WSS BED ST ST BN S G S G B e e aam e

\

~

o I M AT player101 FFAG ~ 0~2 Bk ~ follow KA degree KT 90, FRAT 30 AT, R ERARENME -

nebula> GET SUBGRAPH WITH PROP 2 STEPS FROM "player101" \
WHERE follow.degree > 90 AND $$.player.age > 30 \
YIELD VERTICES AS nodes, EDGES AS relationships;

+ +

| | relationships |
s S S S +
I |

I I
+ +

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

FAQ
St R [R5 o B HY STEP_COUNT BREZ A1) % 222

ATRERTENZENE, SRS S LSS E R —Bk - fIInTE -
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4.15.1 GET SUBGRAPH

* JH GET SUBGRAPH 1 STEPS FROM "A"; EXIRIAYIH BL5 RIAVERIZSE A->B ~ B->A Fl A->C, AT FRIGEEN, STEHRERN S LS ER—Bk, Als->c -
* Jf GET SUBGRAPH 1 STEPS FROM "A" IN follow; EIHATH B 45 R IZZ B->A , TR B LR A LA &1 —Bk, Bla->B o
W FUR B R SRS, B MATCH % GO &) © f#ilan:

nebula> MATCH p= (v:player) -- (v2) WHERE id(v)=="A" RETURN p;

nebula> GO 1 STEPS FROM "A" OVER follow YIELD src(edge),dst(edge);
Tt iR EIZE R A 2 IR T STEP_COUNT BRELAY K A7

BHWEE Z KT EEIRN 2 ELER, BEAZREZEE -

nebula> GET SUBGRAPH 100 STEPS FROM "player101" OUT follow YIELD VERTICES AS nodes, EDGES AS relationships;

o mmEemE e e e T S eSS S S SE e e S EeaT o e -+
| nodes | relationships |
S S -+
| [("player101" :player{})] | [[:follow "player101"->"player100" @0 {}], [:follow "player101"->"player102" @0 {}]] |
| [("player100" :player{}), ("player102" :player{})] | [[:follow "player102"->"player100" @0 {}]] |
S S S -+

B 558 January 31, 2024
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4.15.2 FIND PATH

4.15.2 FIND PATH

FIND PATH i A T8 RE AR LA s H O 2 [RIH BR A2

fhre

FH P AT FEBC B U nebula-graphd. conf HS AN num_operator_threads Z-4U# % FIND PATH FIZEIRITEBE o num_operator_threads FUERME ] 2 ~ 10, ZEEEET
Graph &5 FrfEtlasiy CPU 014, #IGXES Graph MEFENRN CPU MO - TR EXHFIIEE, 20 Graph RS E °

%

FIND { SHORTEST | ALL | NOLOOP } PATH [WITH PROP] FROM <vertex_id_list> TO <vertex_id_list>
OVER <edge_type_Llist> [REVERSELY | BIDIRECT]

[<WHERE clause>] [UPTO <N> {STEP|STEPS}]

YIELD path as <alias>

[| ORDER BY $-.path] [| LIMIT <M>];

<vertex_id_list> ::=
[vertex_id [, vertex_id] ...]

* SHORTEST : AEFRIREIKIT o

ALL . BEHRTERE -

NOLOOP : EXFFIETEIARETE o

WITH PROP : /R SFIAMENE o RFINARSENISEE -
o <vertex_id_list>: s ID %3% £ S HESGES () 9@ o 3HF $- il Svar

o <edge_type_list>: Edge type %3 - £ Edge type HHEGES () 4% o * #-F78 Edge type °

REVERSELY | BIDIRECT : REVERSELY ¥&/R/Z[f], BIDIRECT FR/RA[A] o
* <WHERE clause>: A LA(# M WHERE FAJIL I @M o

o N> BEIRAGERBEE - BUNER 5 -

o M FEEREIRTHRAITE -

gbte

FIND PATH HE AR ABRTRKTLN trail . RIRRRIBE R A ST LVER, A LIES - FEHIES LT -

il
o SRERIAAH ERARISIRE, SREEES M E RS TAE AR -
o HRITEBRIEN A B2 HILPEER -
o (£ wHERE T RIRT ARET IR B IE, A SCFRTIBAENE, BA SR -
e graphd 8 RER, & HARENTE -

il
IR BB ARRE AT (<vertex_id>)-[: <edge_type_name>@<rank>]->(<vertex_id) °

nebula> FIND SHORTEST PATH FROM "player102" TO "team204" OVER * YIELD path AS p;
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| <("player102")-[:serve@0 {}]->("team204")> |

| <("player100")-[:serve@0 {}]->("team204")>
| <("player100")-[:followe0 {}]->("player125")-[:serve@0 {}]->("team204")>
| <("player100")-[:follow@0 {}]->("player101")-[:serve@0 {}]->("team204")>

+

+——— + —

| <("player100")-[:serve@0 {}]->("team204")>
| <("player100")-[:follow@0 {}]->("player125")-[:serve@0 {}]->("team204")>
| <("player100")-[:follow@0 {}]->("player101")-[:serve@0 {}]->("team204")>
| <("player100")-[:followe0 {}]->("player101")-[:follow@0 {}]->("player125")-[:serve@0 {}]->("team204")> |
| <("player100")-[:follow@0 {}]->("player101")-[:follow@0 {}]1->("player102")-[:serve@0d {}]->("team204")> |
| ...
e e e e
FAQ

ST WHERE F-6), LISEINEDE T 72 Y

SCRFGEA] WHERE F-A05T¥E, (B ARG IRLEIE, AT g AE M o

Q7RI WHERE follow.degree is EMPTY or follow.degree >= 0 ©

+

s

4.15.2 FIND PATH

FJGEHT: January 31, 2024
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4.16 FMAMSL L

4.16 BS54 IE

4.16.1 EXPLAIN #1 PROFILE
EXPLATN A0 nGQL IERMEITIR, EAZHIT nGQL &4 -

PROFILE HAHIUT nGQL 154, SJEHHHUTHRIREATEE » B ] DURIESUT AT i 2 0 i Re -

PATIRI
PUTIT R H NebulaGraph & if)5 | % s U HUT TR R E -

PUTTHRIRH BRI R nGQL & AJIFEA action © action SEf/NUHUTHIT o AN action EIEKIFEE S ITASRE ~ KEGAMENM ~ RI\SH ML
V8BNS o B action FHEECLE—A> operator ©

{40 SHow TAGS #EF) 43 A1~ action , operator 2 Start F ShowTags © BE & Z&HY 60 iBA) W RESHALFRRL 10 4~LL AT action ©

TEIE
* EXPLAIN
EXPLAIN [format= {"row" | "dot" | "tck"}] <your_nGQL_statement>;
* PROFILE
PROFILE [format= {"row" | "dot" | "tck"}] <your_nGQL_statement>;
AR U

EXPLAIN B¥ PROFILE iBRIHI A = P& row (BRIN) ~ dot il tck o AP AT LA(EF format SIS Sk A% = o
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4.16.1 EXPLAIN #1 PROFILE

row FE 3%
row A% R R [EE B B — D FEig o
* EXPLAIN

nebula> EXPLAIN format="row" SHOW TAGS;
Execution succeeded (time spent 327/892 us)

Execution Plan

----- . O, O S
| id | name | dependencies | profiling data | operator info
----- e e
| 1| ShowTags | 0 | | outputVar: [{"colNames":[],"name":"__ShowTags_1","type":"DATASET"}]
| | | | | inputvar:
77777 . . S S S
| 0| start ‘ | | outputVar: [{"colNames":[],"name":"__Start_0","type":"DATASET"}]
----- S

* PROFILE
nebula> PROFILE format="row" SHOW TAGS;
fromoocsoo +
| Name
R +
| player |
| team
— +
Got 2 rows (time spent 2038/2728 us)
Execution Plan
————— e e e e e B ettt B e T
| id | name | dependencies | profiling data | operator info
----- S S S cecccoccossosooos
| 1| ShowTags | 0 | ver: 0, rows: 1, execTime: 42us, totalTime: 1177us | outputVar: [{"colNames":[],"name":"__ShowTags_1","type":"DATASET"}]
| | | | | inputvar:
77777 e S S T
| 0] Start | | ver: 0, rows: 0, execTime: lus, totalTime: 57us | outputVar: [{"colNames":[],"name":"__Start_0","typ
----- e e e e e e
S i
id operator 1Y) ID ©
name operator [ FR ©
dependencies 28 operator AT/ operator fJ ID ©
profiling data HUTHEESCIENZS o ver 3R operator FRRZR;  rows 32715 operator Hii HIZERAUITEL  execTime F/RHAT action AR

totalTime F/RHUT action FURTIA] ~ RGHEEITA] ~ HEBART AR S0 o

operator info operator FIFAH(E . °

dot %=

dot #55CRHE[E] DOT #EFHIFER, AEMPATLLER Graphviz 4 s TIE -

the

Graphviz Z—FJFEAIME TR, fTLi%H DOT &5 AR A E - Graphviz #2t— ML T A, LU DOT &5 30, HHEESHER
SVG ¢ JSON £ HAE o i#1E1E S W Graphviz Online °

nebula> EXPLAIN format="dot" SHOW TAGS;
Execution succeeded (time spent 161/665 us)
Execution Plan

digraph exec_plan {
rankdir=LR;
"ShowTags_0" [ Label="ShowTags_0|outputVar: \[\{\"colNames\":\[\],\"name\":\"__ShowTags_0\",\"type\":\"DATASET\"\}\]\L|inputVar:\l",  shape=Mrecord];
"Start_2"->"ShowTags_0";
"Start_2"[label="Start_2|outputVar: \[\{\"colNames\":\[\],\"name\":\"__Start_2\",\"type\":\"DATASET\"\}\]\|inputVar: \L", shape=Mrecord];
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https://dreampuf.github.io/GraphvizOnline/

4.16.1 EXPLAIN #1 PROFILE

¥ LRI DOT #EF54%0 Graphviz B, WFFTR °

4 Start_2 h 4 ShowTags_0 )
outputVar: [{"colNames":[]."name":"__Start_2","type":"DATASET"}] outputVar: [{"colNames":[],"name":"__ShowTags_0"."type":"DATASET"}]
\mputVar: ) \mputVar: )
tek HE T

tek FRTURBITRAE, (R B VUEMIT Z AR 3812 o APl LRSS A7 S st A Gl o KT ek SRR B, 200 TCK

case °
* EXPLAIN

nebula> EXPLAIN format="tck" FETCH PROP ON player "player_1","player_2","player_3" YIELD properties(vertex).name as name, properties(vertex).age as age;
Execution succeeded (time spent 261us/613.718us)

Execution Plan (optimize time 28 us)

| id | name | dependencies | profiling data | operator info
| 2| Project |1 | |
| 1] GetVertices | 0 | |
| 0] start | | |

Wed, 22 Mar 2023 23:15:52 CST

* PROFILE

nebula> PROFILE format="tck" FETCH PROP ON player "player_1","player_2","player_3" YIELD properties(vertex).name as name, properties(vertex).age as age;

| name | age |
| "Piter Park" | 24 |
| "aaa" | 24 |
| "ccc" | 24 |

Got 3 rows (time spent 1.474ms/2.19677ms)

Execution Plan (optimize time 41 us)

| id | name | dependencies | profiling data | operator info
| 2| Project |1 | {"rows":3,"version":0} |
| 1] GetVertices | 0 | {"resp[0]":{"exec":"232(us)","host":"127.0.0.1:9779", "total":"758(us)"},"rows":3,"total_rpc":"875(us)", "version":0} |
| 0] Start | | {"rows":0,"version":0} |

Wed, 22 Mar 2023 23:16:13 CST

) EH: January 31, 2024
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https://github.com/vesoft-inc/nebula/tree/master/tests/tck/features
https://github.com/vesoft-inc/nebula/tree/master/tests/tck/features

4.16.2 % 1LER

4.16.2 & 17

KILL QUERY fig4&> 0] DA% I IEFEHUTRI &N, WA THIEER -

fhre

U God AEMIRAT LI LEREN, HilfhERELILE CRER -

HIE
KILL QUERY (session=<session_id>, plan=<plan_id>);

e session_id: &% ID°

e plan_id: T4 ID -

£1% ID MPUTIHRI ID AT LAME—FE — 2 - Z& nLUEN SHOW QUERIES iBAJFRHL ©

ZN |
E—PEEFRT LS =P 2ER AR
nebula> KILL QUERY(SESSTON=1625553545984255, PLAN=163);
FH=ALAFTER R L, JRRENTIER.:

[ERROR (-1005)]: ExecutionPlanId[1001] does not exist in current Session.

5 E#T: January 31, 2024
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4.16.3 # 1t 2% (KILL SESSION)

4.16.3 411415 (KILL SESSION)
KILL SESSION iZH]F T AZEHAI41E (Session) °

fre

HA root Fi P AT LA% LS00 ©
o PAT KILL SESSION A4 J5, ATERY Graph A% [E D RIS 165 B 2% 2* session_reclaim_interval_secs #0, BRINZEFRF 120 #0 o

Bk
KILL SESSION JEAJSZFFLIE AL AN 416, BIEWT:

o BILRARTE
KILL {SESSION|SESSIONS} <SessionId>

{SESSION|SESSIONS} : SZ#F SESSION F SESSIONS HJ 5 V2% ©
<Sessionld>: F§4:1% Session i ID ° AJ#ifT SHOW SESSIONS @& & &G ID ©

BAEZ DR

SHOW SESSIONS
| YIELD $-.SessionId AS sid [WHERE <filter_clause>]
| KILL {SESSION|SESSIONS} $-.sid

Bote
KILL SESSION 1&A) L FFEEHRIE, RIFF SHow SESSIONS B H) 5 KILL SESSION iBAJLEAEA, MBI A 4iE -

[WHERE <filter_clause>] :

{5 F WHERE T3 4516;  <filter_expression> 8IEiT 32iAF, {FI41 WHERE §$-.CreateTime < datetime("2022-12-14T18:00:00") ° HIFRASINIZI%
SessionId ~ UserName - SpaceName “ CreateTime > UpdateTime - GraphAddr ~ Timezone ~ ClientIp ° RJLIHfT SHOW

o AP,
T, MSRH TR 2 o

* WHERE ) H SCHp A5 R IAG «
SESSIONS fif & & & ixX L5 i) & X o

{SESSION|SESSIONS} : SZ#F SESSION 1 SESSIONS HJ 5 V2% ©

TH R AT A I DAB IR 215 o

i

o LR A SE o

2023 vesoft Inc.
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4.16.3 41k %7 (KILL SESSION)

nebula> KILL SESSION 1672887983842984

Kk ZADRIE -

22 11 BB E] /N T 2023-01-05T18:00:00 HOFFE 21 ©

nebula> SHOW SESSIONS | VIELD $-.SessionId AS sid WHERE $-.CreateTime < datetime("2023-01-05T18:00:00") | KILL SESSIONS $-.sid

2L OFEI (Rl AP A 20

nebula> SHOW SESSIONS | VIELD $-.SessionId AS sid, $-.CreateTime as CreateTime | ORDER BY $-.CreateTime ASC | LIMIT 2 | KILL SESSIONS $-.sid

Y1k P4 session_userl BIIEERIFITE &8 ©

nebula> SHOW SESSIONS | VIELD $-.SessionId as sid WHERE $-.UserName == "session_userl" | KILL SESSIONS $-.sid

LR &IE

nebula> SHOW SESSIONS | VIELD $-.SessionId as sid | KILL SESSION $-.sid

/] &
nebula> SHOW SESSIONS | KILL SESSIONS $-.SessionId

ZOLFTE SRR, HRIRIEH AP < FHEEER -

/e EHT: January 31, 2024
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4.17 1Rl EH

4.17 RNV E

7t Storage g5 LAIABITHIESHR AN, IR0 COMPACT ~ FLUSH 1 STATS o WIREIZS[AIREGE BB A, XLAEAL ATREFERT MR K o (R AFZE AT LLASBY
HAT ~ BE -~ BIAIRE R -

%te

P Ve Bl i & H TG 20 A s 1A 5 A BT

4.17.1 SUBMIT JOB BALANCE LEADER
SUBMIT JOB BALANCE LEADER & F)< R LS55 A B H ) leader © i 24iREES ID -
Rk

nebula> SUBMIT JOB BALANCE LEADER;

4.17.2 SUBMIT JOB COMPACT
SUBMIT JOB COMPACT EEJSTEMBIEZAINMALAL RocksDB HYHKEERT compact #RAE °
compact AL B 1¥1H1ES M. Storage SSHLE ©
M

nebula> SUBMIT JOB COMPACT;

4.17.3 SUBMIT JOB FLUSH
SUBMIT JOB FLUSH 3 4% 4 A 25 A N 472+ RocksDB memfile 5 AR#E ©
Rk

nebula> SUBMIT JOB FLUSH;

4.17.4 SUBMIT JOB STATS

SUBMIT JOB STATS ¥&AJS7E M AT B A sh— BNk, ZAEx 4 BT 23 (517401 o (RALSERE, R RTLLEF sHow STATS B A)F| HGTiTEE R - 118
% SHOW STATS -

fbre

I RAF#7ENebulaGraph FEVEER AL, H T KEURBEOSTTEEAR, I EFHIUT SUBMIT JoB STATS -
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il

nebula> SUBMIT JOB STATS;

4.17.5 SUBMIT JOB DOWNLOAD/INGEST

SUBMIT JOB DOWNLOAD HDFS Fl SUBMIT JOB INGEST @< Al T4 SST {5 ANebulaGraph ° ¥E%

SUBMIT JOB DOWNLOAD HDFS 1E6)% F##8 €M HDFS Ly SST (i -
SUBMIT JOB INGEST iBH) ¥ F#kAy SST XS AEZH -
NGIE

nebula> SUBMIT JOB DOWNLOAD HDFS "hdfs://192.168.10.100:9000/sst";

4.17.6 SHOW JOB

Meta fi55KF SUBMIT JoB iEKIENT AL MESS, ARG EC4 2 nebula-storaged  SHOW JOB <job_id> &

ZH o

B /o

job_id ZEHAT SUBMIT JOB 17 s 43 [H]

4.17.5 SUBMIT JOB DOWNLOAD/INGEST

WS SST U4

A 2 T B S (R P R E L AIAR G A S5 1

ENYE

nebula> SHOW JOB 9;

S S T T S froccoocoocoocossossomooonnnag Arosoossscooooo +

| Job Id(TaskId) \ Command(Dest) | Status | Start Time | Stop Time | Error Code |

Fommm e R LT S ettt o e e S ettt +

| 8 | "STATS" | "FINISHED" | 2022-10-18T08:14:45.000000 | 2022-10-18T08:14:45.000000 | "SUCCEEDED" |

|0 | "192.168.8.129" | "FINISHED" | 2022-10-18T08:14:45.000000 | 2022-10-18T08:15:13.000000 | "SUCCEEDED"

| "Total:1" | "Succeeded:1" | "Failed:0" | "In Progress:0" [ | " |

Fommm e R LT S ettt o e e S ettt +
2 il
Job Id(TaskId) BRI ID, &E—TERELAARIES S8, BT EnRIELAERIES ID -
Conmand (Dest) BATETRPATIOEL G LA, &5 1T RRFAARR AR B LSS £ o HoAl AT BR (S5 RfY nebula-storaged it

o

Status BB EAESHIRE, &5 1T ERMELLAE R RBAESSE o FEES AR -
Start Time BB EAES IR HITRINT R, )5 —47 BB lAR R A EAEFEATRYAE S5 5 -
Stop Time TR EAE S AR TRIN 18], S55RUE AR G5 FINISHED ~ FAILED B STOPPED °
Error Code BRIEAL B S ER Y
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4.17.7 SHOW JOBS

(ZINAN
PEAIRASHBERR AN T

R WA

QUEUE TRV BRAT S5 TES AT R o B BY Start Time %S o
RUNNING PEAL B AESSTEHUTH o Start Time iZBBLAIHBIART H] o
FINISHED PRV EGESS I FERL o Stop Time JyiZit BRAALIART [H] -
FAILED PRV ETSARIK o Stop Time o iZH BRAORBLARS ] -
STOPPED PRV EES5 15 E © Stop Time i BXAHEAR IA] -
REMOVED VeV B AL S5 MR

IRAEALATHIIT

Queue -- running -- finished -- removed
\ \ /
\ \ -- failed -- /
\ \ /
\ --meeee- stopped -/

4.17.7 SHOW JOBS
SHOW JOBS ¥ A1) 71| H 24 Ay P 25 W] P BT A A R ARl

PRV FIBRINE AR 18] 9 — A o AR FF BB AR R], BB Meta HRS5HISEL job_expired_secs © 1¥fEiEZ I Meta IRSSELE °

il
nebula> SHOW JOBS;
fmmconmes T fpomcoomzo==s e e +
| Job Id | Command | Status | Start Time | Stop Time
T T A R | - +
| 34 | "STATS" | "FINISHED" | 2021-11-01T03:32:27.000000 | 2021-11-01T03:32:27.000000
| 33 | "FLUSH" | "FINISHED" | 2021-11-01T03:32:15.000000 | 2021-11-01T03:32:15.000000
| 32 | "COMPACT" | "FINISHED" | 2021-11-01T03:32:06.000000 | 2021-11-01T03:32:06.000000
| 31 | "REBUILD_TAG_INDEX" | "FINISHED" | 2021-10-29T05:39:16.000000 | 2021-10-29T05:39:17.000000
| 10 | "COMPACT" | "FINISHED" | 2021-10-26T02:27:05.000000 | 2021-10-26T02:27:05.000000
fmmconmes T e e e +
4.17.8 STOP JOB

STOP JOB <job_id> 1) AJ LA 1 24 Bif [ 25 [E] R AR SE LI, o
il

nebula> STOP JOB 22;

4.17.9 RECOVER JOB

RECOVER JOB [<job_id>] ¥ A LAEEFTHAT 24 B 23 18] AR FAILED ~ STOPPED FUFEML, RIETE <job_id> I, & M RAIELFIRZREFHIT, HiR
Bl S E BT R R

i

nebula> RECOVER JOB;
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4.17.10 FAQ

| 5 job recovered |

4.17.10 FAQ
T HEEE PP L
SUBNTT JoB #(F(EAIROE HTTP 811, e Storage RFHLE LA HTTP MR EES TIE B T LUTATT i & VHisk:

curl "http://{storaged-ip}:19779/admin?space={space_name}&op=compact"

)5 #F: January 31, 2024
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5. WHHE

Jats
W

5. ZAEEE

5.1 R YRIFE ~ A ZEFEH 21T NebulaGraphfIEAEE

ARG ~ % NebulaGraphf ESRFEIN, DU AT TG SEEHE 1T P A BEE o

5.1.1 KT EAERE 1

NebulaGraph£§%f NVMe SSD #EF# it fISHIN, FIEBIASHEEET SSD &&#T MM, TR 10PS FIMIEH Latency °
o REERA HDD; FXI 10PS tefss, Ml u@RR; SBEkRAE -

o REMFEMFHELE (01 NAS 80 SAN) | RESMERT HDFS sk# Ceph HIRGEA -

« REMFMBAIES (RAID) -

o (i ZH SSD %% ; B AWS Provisioned IOPS SSD =& ==& °
5.1.2 XF CPU Zty

gbte

M 3.0.2 JFif, NebulaGraph#t Docker Hub L] Docker % ARM64 2844 - - [X i A A LI#E ARM macOS [ Docker Desktop i
ARM Linux Server [iz{74 28t NebulaGraph °

5.1.3 4w Rag Bk
FE Bk
BB R EESRAN T o
£ Ek
CPU %424 x86 64
N7 4 GB
TEEE 10 GB, SSD
BIERAER

MM EFFE Linux 245 4FNebulaGraph, #UUHE AL 4.15 K& UL ERARR) Linux 245 ©

%te

NIRRT ERD Linux 225+ %%5NebulaGraph®/ /] RPM ~ DEB 8i# TAR Xf{f °
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5.1.3 IFFEHER

BUPEESR
BARAFEMTRIUR, WRBRANFGER, FERCRIE TR AP BRI T HRME -

AR R L

glibc 2.17 KBk PUTHA dd --version FRERA o

make (ERTREMA

m4 ERTERA

git ERTERA

wget EETEMA

unzip EETRERRA

Xz (EETEMAR

readline-devel (EETEEMA

ncurses-devel (EETEMA

zlib-devel FERFR R

g++ 8.5.0 XUA I PUTAS g+ -v IRERRA -

cmake 3.14.0 XUk T4 cmake --version I EARA ©

curl (ERTREMA

redhat-lsb-core (ERTREMA

libstdc+ +-static EERE A {4 CentOS 8+ - RedHat 8+ ~ Fedora HFH%E -
libasan (LB E A {U{F CentOS 8+ - RedHat 8+ ~ Fedora H#H% -
bzip2 EERERAE

HAESE =R %S (cmake) BrBCE BN FEIHZAEE] build HFEH ©
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LR TR AT

5.1.4 MIAIFEEE R

A RAR A SRR BB RN R ZK, IR T PIRTF I o PIRIR KRB UL A < BB ~ B EHHITHI PR

1. LRI -
» CentOS ~ RedHat ~ Fedora i FiEHUTAI N4

$ yum update
$ yum install -y make \
m4 \
git\
wget \
unzip \
xz \
readline-devel \
ncurses-devel \
zlib-devel \
gee \
gee-ctt |\
cmake \
curl \
redhat- Lsh-core \
bzip2
// X Cent0S 8+. RedHat 8+. Fedora TEZRZE libstdc++-static # Libasan,
$ yum install -y Libstdc++-static Llibasan

» Debian #1 Ubuntu i FiEHUTH R4

§ apt-get update

$ apt-get install -y make \
m4 \
git \
wget \
unzip \
xz-utils \
curl \
Lsb-core \
build-essential \
Libreadline-dev \
ncurses-dev \
cmake \
bzip2

2. AEFH LR G++ 1 CMake MAETIER o BUAE BIES WPIHFEK -

§ g++ --version
$ cmake --version

AR IERS, W mIC & 2 EE, BRSPS, WRANIER, RIEAFT SR Z R IIT RSP 3R -

3. Xk CMake & g++ MUANFEER, ViiRE R DR

5.1.4 MFAEAE 2SR

TR Z sk
BEAHLERARE R Z R AR -
KA sk
CPU 4t x86 64
CPU ## 4
A7 8 GB
Tk 100 GB, SSD
PRERE K

HHIUSCFFAE Linux R4 % NebulaGraph, BRI 68 H ARZRRASy 3.9 R UL ERRRR) Linux %

e

ekl N
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5.1.5 A ESGE TR

AR5 ZE Y
i IR
metad (meta 3EARS ) 1
storaged (f£f#/R 557 F2) =1
graphd (&5 8 R55HHE) =1

BN EALREASE, Al LAY B3 1 ) metad ~ 1 4 storaged #1 1 > graphd 2 °
X LM EAEE, I = A LA R SEEE, F R UGB AN 5 E# 8 NebulaGraph ©

HLERAIR metad HiELE storaged #fE4(E graphd #2452
A 1 1 1
B - 1 1
C - 1 1

5.1.5 AP EMEIBITE K

TR sk

BAHLBFTRE SR AT ©

KA =R
CPU Zfy x86 64
CPU #Z# 48
At 256 GB
TE 2*1.6 TB, NVMe SSD

PRIERGIE K

HHIOSRFE Linux ARG % NebulaGraph, BI7EA FEREE A 68 I ARZRRA Dy 3.9 R UL ERRARR) Linux R4
F A ORI 8 — e A S EOk R M NebulaGraph PEBE, I ES WNZILE

M5 BRI

REBHUERERAER (DM FEIUE SR ERE) -

iR s
metad (meta AR5 ) 3

storaged (f£f#fR55#HE) =3
graphd (&5 %Rk 5HE) =3

FHME 341 metad #12, B metad HES H QIR meta Bdar— PaEIA o
storaged JEREAVECE N 2 R0 B 22 R B A RO RUR o
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5.1.6 NebulaGraph ¥ 5%k

APl e — Bl EARE 2 DREERE, flanh G iLE e pag&Re, A AT DA RN 75 i & NebulaGraph °

WA R metad HEEGE storaged HEEE graphd #fE5E
A 1 1 1
B 1 1 1
C 1 1 1
D - 1 1
E - 1 1

5.1.6 NebulaGraph % JF sk

MR LLHUfE—4 3 B4 NebulaGraphSE# AT FHHIAT ~ BEALZS[EFI 7 X4 -

B XA HHEA 1A

T 72 ] Bytes SRR * BENTEETA HTLFEFERAIS, T RE Sfinmes *
N *7.5%120% BIEMTIFHAN * 7.5 FIZE, EHES LTS5

TERCK -

N Bytes [ mfnmEs * 16 + AMINME * 16 & BloomFilter FE FAMNMNES
RocksDB SLfifiE * [A], write_buffer_size Il max_write_buffer_number &
(write_buffer_size * RocksDB NFH*XZ4L, #1E1ES N MemTable °
max_urite_buffer_number ) + IRZE PLEAFR/MES A Memory usage in RocksDB °
B#ARN]*120%

XA - ERFRKE * disk_partition_num_multiplier &— 1~ T #1468
disk_partition_num_multiplier MEEL, BUETER 2~20 - BITEITHE SSD &5

RN FEA 20 MZ%UE, HDD BEREMEA 2 -

o [ 1. At AREEEZS R FIE A SUR FEREL 7.5

& FORARNRE, MLREIRER S (csv) | BRIAET SRS RLAAZ IR 2.5 ff: VKR5S BN IERZE . SRS IR RS
16 TR, RIIAY S N R 20655 . WRSIFREL S * 50 77 -

o AR 2. Oyt ARRELZS AN AF R 2SR L 120%7
& MY 20% FT G e

o [A]f 3: #N{ATAKH RocksDB L7l £ & ?

% T X NebulaGraph, &4EZEXR—1 RocksDB SE{fl, JfH. --data_path &5 (etc H 3 FHY nebula-storaged.conf SLHFH) i)
MNEFX R —1 RocksDB 5 - Bl, RocksDB SEfil%i& = = HEE * HREE - ¥ T4l ifiNebulaGraph, — 14 X% —1 RocksDB
S o

e

FH P AT AYEEC B SCH: nebula-storaged. conf HS I --enable_partitioned_index_filter=true 2%k bloom idyE#F (5 HRINTER/N, (HRTERLEREH] T8
(random-seek) ML T, FIRESFRIKIIUIERE -

%> RocksDB SEFIRIEIEARE NEMEEN, h% 5 70M ZEABREZSE © — M3 XA R—4 RocksDB SEfl, 73 XBERHZHF, 40 100,
P25 B QR R 5 T R B A ] o
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https://zh.wikipedia.org/wiki/-E5-B8-83-E9-9A-86-E8-BF-87-E6-BB-A4-E5-99-A8
https://github.com/facebook/rocksdb/wiki/MemTable
https://github.com/facebook/rocksdb/wiki/Memory-usage-in-RocksDB#block-cache

5.1.6 NebulaGraph ¥ 5%k

5 E#T: January 31, 2024
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}
i

5.2 i

K
e

5.2 JRiFaiaE
5.2.1 {# HFS%$ENebulaGraph

{5 RIS %5 NebulaGraph ¥ H € Y RFMZREHE, ISR
[EiEi= ks
o WERTIERAM R FREASRE o S IR A LSRN 2o = 7 IR AL -

gbte

R 44 F NebulaGraph °

o f5%%ENebulaGraphfEAL AT LAY ) B EER o

GHIYR
1. iENebulaGraphfiFE e E| EH, o

o [#E7E] AR B E L 453.5.0UAINebulaGraph, HUTHI R4

$ git clone --branch release-3.5 https://github.com/vesoft-inc/nebula.git

o WARFTFELZR G LA T, BUTN N <5 master 7 AL
$ git clone https://github.com/vesoft-inc/nebula.git

2. 3# A\ nebula/third-party H3%, Z3ENebulaGraph{ififss = 7% o

$ cd nebula/third-party
$ ./install-third-party.sh

3. 3R[A] nebula H3E, B HR build FHNZEFR -

Scd ..
$ mkdir build & cd build

4. [ CMake 4 makefile 3(ff: o

ﬁbte

BRINLHEFERH Jusr/local/nebula , WIRFEMBMEER, BTE T AL NIEIISEL -DCMAKE_INSTALL_PREFIX=<installation_path> °

#% CMake 28], 152 CMake 24

$ cmake -DCMAKE_INSTALL_PREFIX=/usr/local/nebula -DENABLE_TESTING=OFF -DCMAKE_BUILD_TYPE=Release ..

5. %ii¥NebulaGraph °

Bre

R E RN G =77 A -
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5.2.1 {ffiFf% %= NebulaGraph

N T E LU NG EE, ATDAE AT - j AT o HFATECGR v WO\ (\min(\text { CPUMZL, \frac{N7F (GB)}{2})\) °

$ make -j{N} # E.g., make -j2

6. %¥NebulaGraph °

$ sudo make install

Rhre

LEREF T ete/ HEM (BRILH Jusr/local/nebula/etc ) FIRCE SRS ERAR, Pl DARE T EO# B CRIBCE ST « WERZMEA script HX TR
A, B~ ELE S~ FUIEREERS, BCESFF RSN nebula-graph.conf , nebula-metad. conf Fil nebula-storaged.conf °

F#H master ki<

master 5 LB E R, WRLHET master 53 A L RfiNebulaGraph, AARYE LT AU BB o

1. 7EEF nebula ', HUUTHT2 git pull upstream master BTG o
2. ¥£ H % nebula/build H, FEHTHUT make -j{N} F make install °

¥

H# NebulaGraphfR 45

CMake Z4{

{771

$ cmake -D<variable>=<value> ...

T CMake ZEAI LIEELE (CMake) i Byl R B S cE -

CMAKE_INSTALL_PREFIX

CMAKE_INSTALL_PREFIX ¥ ENebulaGraphflR 51t ~ IAFIAD & U235 12, BRIABETEN Jusr/local/nebula ©

ENABLE_WERROR

BONEH v, ForRl T AES (warning) ZhER (error) o AIRALE, AR LUXE T OFF -

ENABLE_TESTING

BIMES oN, SR BT RS A NebulaGraph R S5H0EE o AR AT ERSSEESR, " LIEE S oFF -

ENABLE_ASAN

BB oFF , FRKHNAERERI T A ASan (AddressSanitizer)

ON °
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5.2.1 {ffiFf% %= NebulaGraph

CMAKE_BUILD_TYPE
CMAKE_BUILD_TYPE ¥z #/NebulaGraphf¥ build J57%, HUEAILIT:

* Debug
CMAKE_BUILD_TYPE UERINE, #F/R build 2+ HIdskK debug F8E, A (LD -

* Release

build ;A2 A LIET, 25k debug 58 -

® RelWithDebInfo

build ;T2 B AL, HiE5k debug 78 -

* MinSizeRel
build T2+ S (LT H RN, ek debug fFE °
ENABLE_INCLUDE WHAT YOU_USE
BRIME S oFF  HEAE R o ARG %% Tinclude-what-you-use., REUREA M makefile i F2 i & TAEVRRD & & A TUAR K S o
NEBULA_USE_LINKER
TREREERE T 77 2

o BOME N bfd , FORMEM 1d.bfd BEERFF -
o MURAGIRLRT 1A HEEE, TRESEIEN d, AR 1d.1d BEEET -
o MIERAGFLET gold HEERS, "N gold , FRFEA 1d.gold BERERLFF o

CMAKE_C_COMPILER/ICMAKE_CXX_COMPILER

WHBOLT, CMake & HIEHIFHHEN LW C/C++Gai%as, (EHRIIRMRIFRICE RAEIMERTE, sUE BN EMAgER, HHITI T a4
R B PR as ) 2R AT

$ 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 ZRIAME ON , ¥ R{EM Ccache (compiler cache) T EfIESmiF

GIERARZEEA ccache, {W{Wi%'E ENABLE_CCACHE=OFF 2 NTHY, EAERY TS L, ccache 2RE Y FigmFS, BT TEREEL & export
CCACHE_DISABLE=true , BYF TESC{HF: ~/.ccache/ccache.conf TN disable=true ° ® £ {58152, ccache official documentation °

NEBULA_THIRDPARTY_ROOT

NEBULA_THIRDPARTY_ROOT F5 7€ &8 = J7 N 224 B 12, BRIABETRN Jopt/vesoft/third-party ©

IR
IR IR RERI, E2H LTI
1. ERERAGIRA ST EER - NFEIE R 25 2 -

2. 1% third-party &7 EMiZ%E -
3. fHF make -j1 FEARIRIFH LT -

FJEEHT: January 31, 2024
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https://ccache.dev/manual/3.7.6.html

5.2.2 ffif} Docker 44#7% NebulaGraph

5.2.2 {£ Docker 4% NebulaGraph

NebulaGraph fJJFEEHEH C++ HKEM, %4%F NebulaGraph 75244 —KE, XK Al S 518 HURIERGRREINZR, SEURFLR
o Ry T GRS, FATATLU#E A Docker #4#i%¥ NebulaGraph ° NebulaGraph 25 MRi#IA5EA) Docker 8%, T LIEBhIA T HoE L
ERIFUSEH9R1E NebulaGraph, [FEEG T 578 EVIRIERGHIKBINS o AN Fuf#H Docker 4% NebulaGraph R -

R TAE

TEFFHRYF NebulaGraph ZHl, BfREETERLL N & TIE:

—_

. %% Docker: Hi{RAFIIRGEZE%ET Docker °
. 5F& NebulaGraph JFi: K NebulaGraph FIVRMAHS selEE A o /RrT LIER Git a4k B o

N

git clone --branch release-3.5 https://github.com/vesoft-inc/nebula.git

X F2F NebulaGraph AOJRMATE TR E] Y §I H A nebula T HRH ©

AR

—_

. 17t NebulaGraph 4#i%Ei(% -
docker pull vesoft/nebula-dev:ubuntu2004
XEFEAEARZ NebulaGraph FIE HRIFEE, KRS ubuntu2004 , VRS AT LURRYE TS B8 A4 EAURA S - #1652 Wnebula-dev-docker °
IBITHRERRR ©
AR, FATATLATE Docker 485 4#i¥ NebulaGraph o H#U4TLL R4

N

docker run -ti \
--security-opt seccomp=unconfined \
-v "$PWD": /home \
-w /home \
--name nebula_dev \
vesoft/nebula-dev:ubuntu2004 \
bash

* --security-opt seccomp=unconfined : T % Docker Z#§H#) CMake 4ii%idF2 H IR Ki lled HHi%, NERHIZ 3R] LIHHTHO R GV -
* v "$PUD":/home : FIRL AT NebulaGraph (UEGZHYRE 2 2 WdEHEI AR AELHY /home H 3 o
* -u /home : HFABRHITAEEH SRR EN /home , TEA AR B TAEM i SR LUK H FAE N H AT H 3R
* --name nebula_dev : NAFRIEE LI, JTEEHFRIE o
* vesoft/nebula-dev:ubuntu2004 : {#i il vesoft/nebula-dev ZwiFE5 154 ubuntu2004 AR ©
* bash: FEZAFTHBAT bash i e, A RRAIAC B L4, o
BT LA, Re B o ARSI BRI o FIRHAES, FIHUT docker exec -ti nebula_dev bash EHIH AL E;

P
=,
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https://github.com/vesoft-inc/nebula-dev-docker/#nebula-graph-development-docker-image

5.2.2 fiif Docker %#1¥ NebulaGraph

. EA#NYR1% NebulaGraph °
. ¥\ NebulaGraph it H 3
cd nebula
. Bl H Ebuild H# A% H 5 -
mkdir build & cd build
. f#f CMake 4 makefile SCf#: ©
cmake -DCMAKE_CXX_COMPILER=STOOLSET_CLANG_DIR/bin/g++ -DCMAKE_C_COMPILER=$TOOLSET CLANG_DIR/bin/gcc -DENABLE_WERROR=OFF -DCMAKE_BUILD TYPE=Debug -DENABLE_TESTING=OFF ..

£X CMake 1 HZ{ER, £ CMake 24 -

CHUITHRIEG L o

# IRIEARSSERAVZEIN CPU DL, IRESIEMHITRENLIZH. thin, NRRSBE 2 MR (PU by, FILURES make -j2.
make -j2

X &IPS NebulaGraph, ZiiFidfEnlBE LS —LEmT(E], HURT A RIRGIILEE -
R BRI T SO RS 22345 Jusr/Local/nebula HRF ©

PRIFERIN G, TEAZETHY /home/nebula/build H 3 FIF4 R NebulaGraph BRI AT SCHERIESCHE « T A EEH, AT LUE X B SH22 253 Jusr/
local/nebula B3R o HUTLA R4

make install

SERLA B PR IS, NebulaGraph F &4 [F 2 a3 H L2E 215 AL Jusr/Llocal/nebula BHEF o

IEg:

* 35 NebulaGraph k%5
 %#% NebulaGraph k%%

HJFEH: January 31, 2024
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5.3 A A 2%

5.3.1 {4 RPM =, DEB fJ%%ENebulaGraph

RPM il DEB /& Linux R4 N WA RGN, A f£H RPM & DEB U — &G ilar Likd %3 NebulaGraph °

5.3 ZxH A2

fhre

#%& NebulaGraph&##177 2 IWL{#H RPM/DEB {J§E5HHF -

BRI

o G yget TH. o

THEEE

Rhre

B

o WRAPFERNZE LY Linux BIERS, 1§77 iRNebulaGraph °

o YEIMZFFE Linux &% F%%ENebulaGraph, H{{%#; CentOS 7.x ~ CentOS 8.x ~ Ubuntu 16.04 ~ Ubuntu 18.04 ~ Ubuntu 20.04 #{E&R

[ Z 0SS F#

» T# release KA
URL #3040 F:

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

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

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

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

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

FIANE T HER T Centos 7.5 A9 3.5.0 T4

wget https://oss-cdn.nebula-graph.com.cn/package/3.5.0/nebula-graph-3.5.0.el7.x86_64.rpm
wget https://oss-cdn.nebula-graph.com.cn/package/3.5.0/nebula-graph-3.5.0.el7.x86_64.rpm.sha256sum. txt

T #3E T ubuntu 1804 Y 3.5.0 ZC4EM.

wget https://oss-cdn.nebula-graph.com.cn/package/3.5.0/nebula-graph-3.5.0.ubuntul804.amd64.deb
wget https://oss-cdn.nebula-graph.com.cn/package/3.5.0/nebula-graph-3.5.0.ubuntul804.amd64.deb.sha256sum. txt
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https://docs.nebula-graph.com.cn/3.5.0/2.quick-start/3.quick-start-on-premise/3.1add-storage-hosts/
https://yueshu.com.cn/contact

o THEHHEI LM (nightly)

5.3.1 {#f] RPM = DEB % ¥:NebulaGraph

* nightly HASiE A TUREIEE ~ Frierk, EAZEAEEF IS (A nightly UK -
* nightly AN BRIESE: HESBESE AR, tARRIER T 2 FACUFA -

URL #&=040F

//Centos 7

https://oss-cdn.

//Centos 8

https://oss-cdn.

//Ubuntu 1604

https://oss-cdn.

//Ubuntu 1804

https://oss-cdn.

//Ubuntu 2004

https://oss-cdn.

nebula-graph.com

nebula-graph.com

nebula-graph.com

nebula-graph.com

nebula-graph.com

.cn/package/nightly/<yyyy.mm.dd>/nebula-graph-<yyyy.mm.dd>-nightly.el7.x86_64.rpm

.cn/package/nightly/<yyyy.mm.dd>/nebula-graph-<yyyy.mm.dd>-nightly.el8.x86_64.rpm

.cn/package/nightly/<yyyy.mm.dd>/nebula-graph-<yyyy.mm.dd>-nightly.ubuntul604.amd64.deb

.cn/package/nightly/<yyyy.mm.dd>/nebula-graph-<yyyy.mm.dd>-nightly.ubuntul804.amd64.deb

.cn/package/nightly/<yyyy.mm.dd>/nebula-graph-<yyyy.mm.dd>-nightly.ubuntu2004.amd64. deb

PIANEE T % 2021.11.24 3E A T Centos 7.5 B9 2.x 344

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

ZF#K 2021.11.24 3E F T Ubuntu 1804 fY 2.x AL

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

Z%ENebulaGraph

» %% RPM 1

$ sudo rpm -ivh --prefix=<installation_path> <package_name>

--prefix NAIET, B TIBELERRZ - MINEE, R4 NebulaGraphZ22=2| 2\ 1Z /usr/local/nebula/ ©
i, BEEBRINEE F%3E3.5.0M04K8 RPM &, 21740 M4

sudo rpm -ivh nebula-graph-3.5.0.el7.x86_64.rpm

* %% DEB £

$ sudo dpkg -i <package_name>

gbte

{#f DEB fi%&%NebulaGraphf N7 HF H E L Z5EHEE o BOALIEIRIZ N /usr/local/nebula/ ©

Flin44$53.5.0804 1) DEB 1.

sudo dpkg -i nebula-graph-3.5.0.ubuntul804.amd64.deb

TR SRR

* [5ZhNebulaGraph
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https://docs.nebula-graph.com.cn/3.5.0/2.quick-start/3.quick-start-on-premise/5.start-stop-service/

5.3.1 {#f] RPM = DEB % ¥:NebulaGraph

« i NebulaGraph

5 E#: January 31, 2024
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https://docs.nebula-graph.com.cn/3.5.0/2.quick-start/3.quick-start-on-premise/3.connect-to-nebula-graph/

5.3.2 {#f tar.gz ({F%ZENebulaGraph

5.3.2 i tar.gz % %ENebulaGraph

AP EFT R0 targz SUFRE %3 NebulaGraph ©

fhre

e NebulaGraphM 2.6.0 fiuA#E#A4E targz S

o MHILFHE Linux R%5 F%%¢NebulaGraph, H{{%Z# CentOS 7.x ~ CentOS 8.x ~ Ubuntu 16.04 ~ Ubuntu 18.04 ~ Ubuntu 20.04 #{E#&

25
B

o WREA PR EEM LY Linux IERST, 1§7%25NebulaGraph °

BRVEPPR

1. f# a0 F bkt F#NebulaGraphf tar.gz S0
T T <release_version il T BT A

//Centos 7

https://oss-cdn.nebula-graph.com.cn/package/<release_version>/nebula-graph-<release_version>.el7.x86_64.tar.gz

//Checksum
https://oss-cdn.nebula-graph.com.cn/package/<release_version>/nebula-graph-<release_version>.el7.x86_64.tar.gz.sha256sum. txt

//Centos 8

https://oss-cdn.nebula-graph.com.cn/package/<release_version>/nebula-graph-<release_version>.el8.x86_64.tar.gz

//Checksum
https://oss-cdn.nebula-graph.com.cn/package/<release_version>/nebula-graph-<release_version>.el8.x86_64.tar.gz.sha256sum. txt
//Ubuntu 1604

https://oss-cdn.nebula-graph.com.cn/package/<release_version>/nebula-graph-<release_version>.ubuntul604.amd64.tar.gz

//Checksum
https://oss-cdn.nebula-graph.com.cn/package/<release_version>/nebula-graph-<release_version>.ubuntul604.amd64.tar.gz.sha256sum. txt
//Ubuntu 1804

https://oss-cdn.nebula-graph.com.cn/package/<release_version>/nebula-graph-<release_version>.ubuntul804.amd64.tar.gz

//Checksum
https://oss-cdn.nebula-graph.com.cn/package/<release_version>/nebula-graph-<release_version>.ubuntul804.amd64.tar.gz.sha256sum. txt
//Ubuntu 2004

https://oss-cdn.nebula-graph.com.cn/package/<release_version>/nebula-graph-<release_version>.ubuntu2004.amd64.tar.gz

//Checksum
https://oss-cdn.nebula-graph.com.cn/package/<release_version>/nebula-graph-<release_version>.ubuntu2004.amd64. tar.gz.sha256sum. txt

Bilan, EFEGEAT centos 7.5 fNebulaGraph release-3.5 tar.gz 3, 217N 4

wget https://oss-cdn.nebula-graph.com.cn/package/3.5.0/nebula-graph-3.5.0.el7.x86_64.tar.gz

2. fitl% tar.gz X{FFINebulaGraph% & H % ©

tar -xvzf <tar.gz_file_name> -C <install_path>

* tar.gz_file name &/~ tar.gz SCHFAIZTHR o
* install_path FTREIEERLT o
il

tar -xvzf nebula-graph-3.5.0.el7.x86_64.tar.gz -C /home/joe/nebula/install

3. ERFECES A LN S -

PENREH B E S, T H 3 etc AU nebula-graphd. conf.default ~ nebula-metad.conf.default F/l nebula-storaged.conf.default E#r4%, MR .default ,
B "] &7 Fi NebulaGraphf ¥R IAEC & -

fhre

INFHERELOE, S0 EEH -
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https://www.nebula-graph.com.cn/contact

5.3.2 {#f tar.gz ({F%ZENebulaGraph

F ., NebulaGraphZ#E5tE: -

22

&I NebulaGraphfk55

FJGE#T: January 31, 2024
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5.3.3 fFH & IFhfiNebulaGraph

5.3.3 fFHE A I NebulaGraph

&I iNebulaGraphf #{i#fli %5 (Meta fl Storage) Fi5ifRS5 (Graph) &ifE—MiiE, ATHEELAIEG L o AXNAER AT

NebulaGraphfiff i 5 ~ %35 -

HFHE A F R NebulaGraph A il T4 = 2055 o

HRER

f&4iiNebulaGraph2&ig ] 3 MRS, B MIRSEA THUTHY ZFEHISCAFFN MAHERE, FHRZ M@ RPC MHATHA - MEFEE IR

NebulaGraph#, NebulaGraph# 3 MRSSHIR 3 MR AR 1 A -

FTNebulaGraph#tJE L FE, 2 WA T o

oDl

R

R, A AR R

i P PR

o DUECFFRRIARS

o NIHFR A AATAT R -
PRI

FTREFR IR NebulaGraph iR, £ W4 iENebulaGraphlfidZisk -

TP IR

B B 3 RS 22257 & N ebulaGraph » H7% 25518 5 2 FE AN ebulaGraph #5210
455 BRI 4 FF RN -DENABLE_STANDALONE_VERSION=on ° /7% :

cmake -DCMAKE_INSTALL_PREFIX=/usr/local/nebula -DENABLE_TESTING=OFF -DENABLE_STANDALONE_VERSION=on -DCMAKE_BUILD_TYPE=Release ..
BREMWZRLR, S WERRIG R o

P SERFE AR NebulaGraph/s, 7 S WLiE# Ik 55%# NebulaGraph °

BB

FH & FMNebulaGraphfJHC & S AHRIFE R BRINH Jusr/Llocal/nebula/etc ©

o filtn, ZRTYLEEERAMINEASLsE (U TR RS R -

. AP HFEMEH CMake 45 makefile X

FA P AIHUT sudo cat nebula-standalone.conf.default Z A AL E U AZS o FLESUFSEANHTAN £ 32 NebulaGraph KA —2t, FRELTFSEU

S8 s Wi

meta_port 9559 Meta AR5 R 15 ©
storage_port 9779 Storage k&S -
meta_data_path data/meta Meta $UEFHEEETE ©

RPAUSITaLEERBIPIRS UM - BFRE, F2REEEH -
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5.4 i RPM/DEB t#i#ENebulaGraphZ /| &7

5.4 RPM/DEB H#kZENebulaGraphZ il £ #E

RAEHET RPM 2 DEB SUHFERE SEREH R o

%te

AT LUED B 77 L E##NebulaGraph ZHLERE o PE15S W6 A5 T B2 R -

5.4.1 MBETH
Hlgs &R 1P Jhik graphd #FEEE storaged #FEEE metad FHiEEE
A 192.168.10.111 1 1 1
B 192.168.10.112 1 1 1
C 192.168.10.113 1 1 1
D 192.168.10.114 1 1
E 192.168.10.115 1 1

5.4.2 Rt

o e 5 BT HEEERILA -
o TESREEPIES NTP RS FABITH

5.4.3 FEhHRERE

Z%ENebulaGraph
TEEHNE—6RSH LM% ENebulaGraph, ZEFEATFEBIIMS - EHRNES -
- fff RPM = DEB % #:NebulaGraph

* {f i JFIG %% NebulaGraph

A6 B B S
B &1 RS 7% L NebulaGraphfit & X »

NebulaGraphf T & BL & S T %25 B % etc H AN, 35 nebula-graphd.conf ~ nebula-metad.conf F/l nebula-storaged.conf , F /7 A] L RSB FT
TIRSIIBLE XM - EAHIERFREBSIRCE ST -

HLas &R FHER L E S

A nebula-graphd.conf ~ nebula-storaged.conf > nebula-metad.conf
B nebula-graphd.conf ~ nebula-storaged.conf > nebula-metad.conf
C nebula-graphd.conf ~ nebula-storaged.conf > nebula-metad.conf
D nebula-graphd.conf > nebula-storaged.conf

E nebula-graphd.conf > nebula-storaged.conf

RPA LB TEEFIAR, URRERERENESRE, RERNNEONEE, TS T RERRS MRSHRIRR o
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5.4.3 FohEEiE

the

FEEHEIECEZ neta_server_addrs , FIARCEXHTEEENE Meta Mi55H0 IP Hb A0, RN T ZE local _ip FHLEA L HIBK 1P Hudk - A2
BEZHHEMSIIES I

« Meta R$HACE
» Graph R&HACE
 Storage RS E

o Hlas ATE

* nebula-graphd.conf

networking
# Comma separated Meta Server Addresses
--meta_server_addrs=192.168.10.111:9559,192.168.10.112:9559,192.168.10.113:9559
# Local IP used to identify the nebula-graphd process
# Change it to an address other than loopback if the service is distributed or
# will be accessed remotely.
--local_ip=192.168.10.111
# Network device to Listen on
--Listen_netdev=any
# Port to Llisten on
--port=9669

* nebula-storaged.conf

networking
# Comma separated Meta server addresses
--meta_server_addrs=192.168.10.111:9559,192.168.10.112:9559,192.168.10.113:9559
# Local IP used to identify the nebula-storaged process
# Change it to an address other than loopback if the service is distributed or
# will be accessed remotely.
--local_ip=192.168.10.111
# Storage daemon Listening port
--port=9779

¢ nebula-metad.conf

networking
# Comma separated Meta Server addresses
--meta_server_addrs=192.168.10.111:9559,192.168.10.112:9559,192.168.10.113:9559
# Local IP used to identify the nebula-metad process.
# Change it to an address other than loopback if the service is distributed or
# will be accessed remotely.
--local_ip=192.168.10.111
# Meta daemon Llistening port
--port=9559
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o Hlas BILE

* nebula-graphd.conf

networking
# Comma separated Meta Server Addresses
--meta_server_addrs=192.168.10.111:9559,192.168.10.112:9559,192.168.10.113:9559
# Local IP used to identify the nebula-graphd process.
# Change it to an address other than loopback if the service is distributed or
# will be accessed remotely.
--local_ip=192.168.10.112
# Network device to Listen on
--Listen_netdev=any
# Port to Llisten on
--port=9669

* nebula-storaged.conf

networking
# Comma separated Meta server addresses
--meta_server_addrs=192.168.10.111:9559,192.168.10.112:9559,192.168.10.113:9559
# Local IP used to identify the nebula-storaged process.
# Change it to an address other than loopback if the service is distributed or
# will be accessed remotely.
--local_ip=192.168.10.112
# Storage daemon Llistening port
--port=9779

* nebula-metad.conf

networking
# Comma separated Meta Server addresses
--meta_server_addrs=192.168.10.111:9559,192.168.10.112:9559,192.168.10.113:9559
# Local IP used to identify the nebula-metad process.
# Change it to an address other than loopback if the service is distributed or
# will be accessed remotely.
--local_ip=192.168.10.112
# Meta daemon Llistening port
--port=9559
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 Hlas CHECE

* nebula-graphd.conf

networking
# Comma separated Meta Server Addresses
--meta_server_addrs=192.168.10.111:9559,192.168.10.112:9559,192.168.10.113:9559
# Local IP used to identify the nebula-graphd process.
# Change it to an address other than loopback if the service is distributed or
# will be accessed remotely.
--local_ip=192.168.10.113
# Network device to Listen on
--Listen_netdev=any
# Port to Llisten on
--port=9669

* nebula-storaged.conf

networking
# Comma separated Meta server addresses
--meta_server_addrs=192.168.10.111:9559,192.168.10.112:9559,192.168.10.113:9559
# Local IP used to identify the nebula-storaged process.
# Change it to an address other than loopback if the service is distributed or
# will be accessed remotely.
--local_ip=192.168.10.113
# Storage daemon Llistening port
--port=9779

* nebula-metad.conf

networking
# Comma separated Meta Server addresses
--meta_server_addrs=192.168.10.111:9559,192.168.10.112:9559,192.168.10.113:9559
# Local IP used to identify the nebula-metad process.
# Change it to an address other than loopback if the service is distributed or
# will be accessed remotely.
--local_ip=192.168.10.113
# Meta daemon Llistening port
--port=9559

 Hlas DECE

¢ nebula-graphd.conf

networking
# Comma separated Meta Server Addresses
--meta_server_addrs=192.168.10.111:9559,192.168.10.112:9559,192.168.10.113:9559
# Local IP used to identify the nebula-graphd process
# Change it to an address other than loopback if the service is distributed or
# will be accessed remotely.
--local_ip=192.168.10.114
# Network device to Listen on
--Listen_netdev=any
# Port to Llisten on
--port=9669

* nebula-storaged.conf

networking
# Comma separated Meta server addresses
--meta_server_addrs=192.168.10.111:9559,192.168.10.112:9559,192.168.10.113:9559
# Local IP used to identify the nebula-storaged process
# Change it to an address other than loopback if the service is distributed or
# will be accessed remotely.
--local_ip=192.168.10.114
# Storage daemon Listening port
--port=9779
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5.4.3 FHIHEME

o flas EFCE

* nebula-graphd.conf

networking
# Comma separated Meta Server Addresses
--meta_server_addrs=192.168.10.111:9559,192.168.10.112:9559,192.168.10.113:9559
# Local IP used to identify the nebula-graphd process.
# Change it to an address other than loopback if the service is distributed or
# will be accessed remotely.
--local_ip=192.168.10.115
# Network device to Listen on
--Listen_netdev=any
# Port to Listen on
--port=9669

* nebula-storaged.conf

networking
# Comma separated Meta server addresses
--meta_server_addrs=192.168.10.111:9559,192.168.10.112:9559,192.168.10.113:9559
# Local IP used to identify the nebula-storaged process.
# Change it to an address other than loopback if the service is distributed or
# will be accessed remotely.
--local_ip=192.168.10.115
# Storage daemon Llistening port
--port=9779

JEEhARRE
KRB NS IRSS & ERIR ROAE

Hlas i GGiEElibprizE:

A graphd -~ storaged ~ metad
B graphd - storaged ~ metad
C graphd ~ storaged * metad
D graphd ~ storaged

E graphd ~ storaged

Az NebulaGraph R0 & 40K -

sudo /usr/local/nebula/scripts/nebula.service start <metad|graphd|storaged|all>

%te

o MR ARSS S ROXT R AR R R B, IMARSS R R BRI -

o MEHEE) graphd - storaged 1 metad i, ATLUA all {0% -

* /Jusr/local/nebula ENebulaGraphfUBRIN LR, MRGE ST LR, EHEHKIRHE - BZREMSHINE, 2 L EENebulaGraphfiss

LZAJRAE CLI & NebulaGraph Console, #R/FE#EEM—1E2/52) graphd #RERFLEE, I Storage 4L, SREHITATS SHOW HOSTS &
BRI - filn:

$ ./nebula-console --addr 192.168.10.111 --port 9669 -u root -p nebula

2021/05/25 01:41:19 [INFO] connection pool is initialized successfully
Welcome to NebulaGraph!

> ADD HOSTS 192.168.10.111:9779, 192.168.10.112:9779, 192.168.10.113:9779, 192.168.10.114:9779, 192.168.10.115:9779;

> SHOW HOSTS;
O S e dhmmem=mcmoomaos dmoomoosesoscsscassaoos e e +
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| Host | Port | Status | Leader count | Leader distribution | Partition distribution | Version
T — i [ — S — + S S — SRR +
| "192.168.10.111" | 9779 | "ONLINE" | 0O | "No valid partition" | "No valid partition" | "3.5.0" |

| "192.168.10.112" | 9779 | "ONLINE" | 0 | "No valid partition" | "No valid partition" | "3.5.0"

| "192.168.10.113" | 9779 | "ONLINE" | 0 | "No valid partition" | "No valid partition" | "3.5.0"

| "192.168.10.114" | 9779 | "ONLINE" | 0 | "No valid partition" | "No valid partition" | "3.5.0" |

| "192.168.10.115" | 9779 | "ONLINE" | 0O | "No valid partition" | "No valid partition" | "3.5.0" |
S oo S —— S e +. e Aooooooooooooocoooooo0 +

)5 #3F: January 31, 2024

- 380/750 - 2023 vesoft Inc.



5.5 {#f] Docker Compose #ZNebulaGraph

5.5 {#F Docker Compose #F#&NebulaGraph

ffFl Docker Compose A LLE:F & 17 1AL B 4o B NebulaGraph RS, (EAENMIKNebulaGraphI) e FiZ 7 =t o

5.5.1 Fi#E&M4
o TN L TR «
N FATRFF HEAERRA BHERSE
Docker AT Install Docker Engine
Docker Compose B A Install Docker Compose
Git BT Download Git

o WFEMHHIE root A #kENebulaGraph, HEUZAS Docker HIEHIRIR - #4458, 5 M Manage Docker as a non-root user °
o BEh=ENL LA Docker fIRSS ©
o R E45EE Docker Compose 7EFAEHE T 55— MRAAINebulaGraph, GRS, FFEMER E 3 nebula-docker-compose/data ©

5.5.2 ¥ NebulaGraph

1. j#id Git FEF% nebula-docker-compose T FERY 3.5.0 4352 E EA, ©

master 733 & B HTHUARMIK ARG o AN ZLE A= EREE 68 BEARA -

§$ git clone -b release-3.5 https://github.com/vesoft-inc/nebula-docker-compose.git

e

Docker Compose HJ x.y FRAXT 77 AT x.y BiiAS, X F N z fiA, Docker Compose R& & Akt Bf z KA, {HRSHE z BAHINZEE 1 -

2. YJH:Z H 3% nebula-docker-compose ©

$ cd nebula-docker-compose/

3. HfF i F a4 B 5INebulaGraph R %5 °

Bore

o MRKWIRAZEFEG, 5EFH NebulaGraph#if$f1 NebulaGraph Console f#{% °
o HUTR A ERR ISR R B SR AR T o

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

Creating nebuladockercompose_metad0_1 ... done
Creating nebuladockercompose_metad2_1 ... done
Creating nebuladockercompose_metadl_1 ... done
Creating nebuladockercompose_graphd2_1 ... done
Creating nebuladockercompose_graphd_1 ... done
Creating nebuladockercompose_graphdl_1 ... done
Creating nebuladockercompose_storaged0_1 ... done
Creating nebuladockercompose_storaged2_1 ... done
Creating nebuladockercompose_storagedl_1 ... done
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https://docs.docker.com/engine/install/
https://docs.docker.com/compose/install/
https://git-scm.com/download/
https://docs.docker.com/engine/install/linux-postinstall/#manage-docker-as-a-non-root-user

5.5.3 #%#NebulaGraph

P

mpatibility

M 3.1 fiiAFF4A, Docker-compose 4: B 5155 NebulaGraph Console f5{£%3, 714 Storage TALMINESEEEF (EJ ADD HOST

S °

ﬁbte

TSRS E, H5 WA -
5.5.3 i%#%NebulaGraph

7% NebulaGraph & #ifh 5 =t:

 fE2 %25 NET Nebula Console 4% o K 7z iECE X+ Graph AR5 AN ST I CBE E 9 9669, [ I AT LLE s B % -

152 Ii%E#NebulaGraph °

o BHRZLHET NebulaGraph Console HIA#F, A5 F#ERE Graph RS o AN T = -

1. i docker-compose ps 27 & NebulaGraph Console ZA#:ZH ©

$ docker-compose ps

Name Command State

nebuladockercompose_console_1 sh -c sleep 3 &&

nebula-co ...

Up

2. #t X NebulaGraph Console Z#§H °

$ docker exec -it nebuladockercompose_console_1 /bin/sh
/#

3. BT NebulaGraph Console i%###%NebulaGraph °

/ # ./usr/local/bin/nebula-console -u <user_name> -p <password> --address=graphd --port=9669

e

BOAEOLT, BEETRER RN, REEEMEFENMSE GROAA root ) FEBEHER - AREEHAIHINE, HZ BRI HINE -

& o

4. BERERIS

nebula> SHOW HOSTS;
fmmoocoooossoo frcocco . rmmooo

+. cefhocoococcoocoscoaooonoooo I —— +
| Host | Port | Status | Leader count | Leader distribution | Partition distribution | Version
$rooosoosoosoos frocooos R - T R — [ +
| "storagedo" | 9779 | "ONLINE" | 0 | "No valid partition" | "No valid partition" | "3.5.0
| “"storagedl" | 9779 | "ONLINE" | 0 | "No valid partition" | "No valid partition" | "3.5.0"
| "storaged2" | 9779 | "ONLINE" | 0 | "No valid partition" | "No valid partition" | "3.5.0"
$rooosoosoosoos frocooos R - T R — [ +
PATPII exit ATLLIR H AR5

N 2y

5.5.4 # & NebulaGraph i 55 H IR A A3

T4 docker-compose ps A L% i NebulaGraphiR &5 R AR5 1 o
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5.5.5 #%&NebulaGraphR & 0% R H &

%te

NebulaGraphBti\f# F 9669 3 1 7 Fumid (RS, WRFEBHR D, BB H & nebula-docker-compose NS4 docker-compose.yaml , $AJ5 &5
NebulaGraphfii%s °

$ docker-compose ps

nebu ladockercompose_console_1 sh -c sleep 3 && Up

nebula-co ...
nebuladockercompose_graphd1_1 /usr/local/nebula/bin/nebu ... Up 0.0.0.0:49174->19669/tcp, : : :49174->19669/tcp, 0.0.0.0:49171->19670/tcp, :::49171->19670/tcp, 0.0.0.0:49177->9669/
tep, :::49177->9669/tcp
nebuladockercompose_graphd2_1 /Jusr/local/nebula/bin/nebu ... Up 0.0.0.0:49175->19669/tcp, : : :49175->19669/tcp, 0.0.0.0:49172->19670/tcp, :::49172->19670/tcp, 0.0.0.0:49178->9669/
tep, 1 ::49178->9669/tcp
nebuladockercompose_graphd_1 Jusr/local/nebula/bin/nebu ... Up 0.0.0.0:49180->19669/tcp, : : :49180->19669/tcp, 0.0.0.0:49179->19670/tcp, :::49179->19670/tcp, 0.0.0.0:9669->9669/
tep, :::9669->9669/tcp
nebuladockercompose_metad0_1 /Jusr/local/nebula/bin/nebu ... Up 0.0.0.0:49157->19559/tcp, : : :49157->19559/tcp, 0.0.0.0:49154->19560/tcp, : ::49154->19560/tcp, 0.0.0.0:49160->9559/
tep, :::49160->9559/tcp, 9560/tcp
nebuladockercompose_metadl_1 Jusr/local/nebula/bin/nebu ... Up 0.0.0.0:49156->19559/tcp, : : :49156->19559/tcp, 0.0.0.0:49153->19560/tcp, : : :49153->19560/tcp, 0.0.0.0:49159->9559/
tep, : 1 :49159->9559/tcp, 9560/tcp
nebuladockercompose_metad2_1 /Jusr/local/nebula/bin/nebu ... Up 0.0.0.0:49158->19559/tcp, : : :49158->19559/tcp, 0.0.0.0:49155->19560/tcp, : ::49155->19560/tcp, 0.0.0.0:49161->9559/
tep, :::49161->9559/tcp, 9560/tcp
nebuladockercompose_storaged0_1  /usr/local/nebula/bin/nebu ... Up 0.0.0.0:49166->19779/tcp, : : :49166->19779/tcp, 0.0.0.0:49163->19780/tcp, :::49163->19780/tcp, 9777/tcp, 9778/tcp, 0
0.0.0:49169->9779/tcp, : : :49169->9779/tcp, 9780/tcp
nebuladockercompose_storagedl_1  /usr/local/nebula/bin/nebu ... Up 0.0.0.0:49165->19779/tcp, : : :49165->19779/tcp, 0.0.0.0:49162->19780/tcp, :::49162->19780/tcp, 9777/tcp, 9778/tcp, 0
0.0.0:49168->9779/tcp, : : :49168->9779/tcp, 9780/tcp
nebuladockercompose_storaged2_1  /usr/local/nebula/bin/nebu ... Up 0.0.0.0:49167->19779/tcp, : : :49167->19779/tcp, 0.0.0.0:49164->19780/tcp, :::49164->19780/tcp, 9777/tcp, 9778/tcp, 0

0.0.0:49170->9779/tcp, : : :49170->9779/tcp, 9780/tcp
WMRRSHEFHE, AP LU TEIAZR4FK (F140 nebuladockercompose_graphd2_1)
SRIGHAT docker ps EEE XTI CONTAINER ID  (ZRfFIH 2a6¢56c405f5 ) °

[nebula-docker-compose]$ docker ps

CONTAINER ID  IMAGE COMMAND CREATED STATUS

PORTS NAMES

2a6c56c405f5  vesoft/nebula-graphd:nightly "/usr/local/nebula/b..." 36 minutes ago Up 36 minutes (healthy) 0.0.0.0:49230->9669/tcp, 0.0.0.0:49229->19669/tcp, 0.0.0.0:49228->19670/
tcp nebuladockercompose_graphd2_1

7042e0a8e83d  vesoft/nebula-storaged:nightly "./bin/nebula-storag..." 36 minutes ago Up 36 minutes (healthy) 9777-9778/tcp, 9780/tcp, 0.0.0.0:49227->9779/tcp, 0.0.0.0:49226->19779/
tep, 0.0.0.0:49225->19780/tcp  nebuladockercompose_storaged2_1

18e3eab3ad65  vesoft/nebula-storaged:nightly "./bin/nebula-storag..." 36 minutes ago Up 36 minutes (healthy)  9777-9778/tcp, 9780/tcp, 0.0.0.0:49219->9779/tcp, 0.0.0.0:49218->19779/
tcp, 0.0.0.0:49217->19780/tcp  nebuladockercompose_storaged0_1

4dcabfe8677a  vesoft/nebula-graphd:nightly "/usr/local/nebula/b..." 36 minutes ago Up 36 minutes (healthy) 0.0.0.0:49224->9669/tcp, 0.0.0.0:49223->19669/tcp, 0.0.0.0:49222->19670/
tep nebuladockercompose_graphdl_1

ar4054c6ae25  vesoft/nebula-graphd:nightly "/usr/local/nebula/b..." 36 minutes ago Up 36 minutes (healthy) 0.0.0.0:9669->9669/tcp, 0.0.0.0:49221->19669/tcp, 0.0.0.0:49220->19670/
tcp nebuladockercompose_graphd_1

880025a3858c  vesoft/nebula-storaged:nightly "./bin/nebula-storag..." 36 minutes ago Up 36 minutes (healthy) 9777-9778/tcp, 9780/tcp, 0.0.0.0:49216->9779/tcp, 0.0.0.0:49215->19779/
tep, 0.0.0.0:49214->19780/tcp  nebuladockercompose_storagedl 1

45736a32a23a  vesoft/nebula-metad:nightly "./bin/nebula-metad ..." 36 minutes ago Up 36 minutes (healthy) 9560/tcp, 0.0.0.0:49213->9559/tcp, 0.0.0.0:49212->19559/tcp, 0
0.0.0:49211->19560/tcp nebu ladockercompose_metad0_1

3b2c90eb073e  vesoft/nebula-metad:nightly "./bin/nebula-metad ..." 36 minutes ago Up 36 minutes (healthy) 9560/tcp, 0.0.0.0:49207->9559/tcp, 0.0.0.0:49206->19559/tcp, 0
0.0.0:49205->19560/tcp nebuladockercompose_metad2_1

7bb31b7a5b3f  vesoft/nebula-metad:nightly "./bin/nebula-metad ..." 36 minutes ago Up 36 minutes (healthy) 9560/tcp, 0.0.0.0:49210->9559/tcp, 0.0.0.0:49209->19559/tcp, 0
0.0.0:49208->19560/tcp nebu ladockercompose_metadl_1

B BR AR HEE R

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

5.5.5 % & NebulaGraphfR £5 FUEHE AN H &
NebulaGraph#J AT A £dE A1 H H&# R ALAFHETE nebula-docker -compose/data 7l nebula-docker-compose/logs H s&H ©

B SRALER I T -

nebula-docker-compose/
| -- docker-compose. yaml
f—— data
| f—— meta0
| f—— metal
| —— meta2
| f—— storage0
| f—— storagel
|

—— storage2
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5.5.6 {51-NebulaGraph/f%

f—— meta2
|—— storage0
f|—— storagel

—— storage2

5.5.6 {5 1-NebulaGraphfk %5
FA P AT LB T 40 T A4 45 1k NebulaGraph iR 55 :
$ docker-compose down

IARREMTER, XROCARE LIRS -

Stopping nebuladockercompose_console_1 ... done
Stopping nebuladockercompose_graphdl_1 ... done
Stopping nebuladockercompose_graphd_1 ... done
Stopping nebuladockercompose_graphd2_1 ... done
Stopping nebuladockercompose_storagedl_1 ... done

Stopping nebuladockercompose_storaged0_1 ... done
Stopping nebuladockercompose_storaged2_1 ... done

Stopping nebuladockercompose_metad2_1 ... done
Stopping nebuladockercompose_metad0_1 ... done
Stopping nebuladockercompose_metadl_1 ... done
Removing nebuladockercompose_console_1 ... done
Removing nebuladockercompose_graphdl_1 ... done
Removing nebuladockercompose_graphd_1 ... done
Removing nebuladockercompose_graphd2_1 ... done

Removing nebuladockercompose_storaged1_1 ... done
Removing nebuladockercompose_storaged0_1 ... done

Removing nebuladockercompose_storaged2_1 ... done
Removing nebuladockercompose_metad2_1 ... done
Removing nebuladockercompose_metad0_1 ... done
Removing nebuladockercompose_metadl 1 ... done

Removing network nebuladockercompose_nebula-net

4> docker-compose down -v FUSEL -v S MIFRATE AHAVEIRE - R EARE nightly B4R, HBAE—SHRAMRE, HEEX T H2 -

5.5.7 (B E

Docker Compose & NebulaGraph, A& {7 E 7 nebula-docker-compose/docker-compose.yaml , UL A AYED B & 8 AR SRV AT (5 EL &
AR

AR E RS RACEEH -

5.5.8 i WL [Al
WAl [E 2 Docker BALGTEI SN L2
1£ B 5% nebula-docker-compose PEESCEE docker-compose.yaml , % RLARSSHY ports BB N E LSS, Ia0:

graphd:
image: vesoft/nebula-graphd:release-3.5

ports:
- 9669:9669

- 19669
- 19670

9669:9669 F/ N FRAY 9669 WA EI SR 12 9669, T ITHY 19669 R A HRHT 19669 LG BISMBHIHG L ZREHLAY ©

A 72015 FiNebulaGraph /iR 55 /) Docker 557

1. YE3XH#F nebula-docker-compose/docker-compose.yaml /1, XA IRSSHY image FHAEEHAE A A R AU BAZRAS
2. £ H 5% nebula-docker-compose NFIUT#F4> docker-compose pull , F#7 Graph fR%5 ~ Storage fR%5 ~ Meta k%5 #1 NebulaGraph Console f%8if% °
3. #UfT a4 docker-compose up -d JAZNebulaGraphfii%s -
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5.5.8 W[l

4. j@j+ NebulaGraph Console i##NebulaGraph/s, 4334764 SHOW HOSTS GRAPH ~ SHOW HOSTS STORAGE ~ SHOW HOSTS META 2 75 ARSSHRUA ©

AT 4> docker-compose pull #2#% ERROR: toomanyrequests
AT REIE B AN T R

ERROR: toomanyrequests: You have reached your pull rate limit. You may increase the Limit by authenticating and upgrading: https://www.docker.com/increase-

rate-Llimit

P FERFR B4 %] Docker Hub fU3EFRRH] o filk %2152 M Understanding Docker Hub Rate Limiting ©

{55 NebulaGraph Console?

docker-compose pull 2 [FHf & #NebulaGraphflR 45 NebulaGraph Console °

)5 F 3 January 31, 2024
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https://www.docker.com/increase-rate-limit

5.6 4B T H%Z#NebulaGraph

5.6 {f H4 B T H%%ENebulaGraph

P AL I LR A 38 T R % NebulaGraph:

* NebulaGraph Operator

5.6.1 ZIEIEIE

* {#f] NebulaGraph Operator %#:NebulaGraphfJi¥fE, £ fH Kubectl #%&ENebulaGraph#t o 1/ Helm #Z&NebulaGraph
-

5 E#T: January 31, 2024
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5.7 E¥NebulaGraphfiR5%

5.7 ¥ NebulaGraphfR%5

NebulaGraph ¥ f#lid A E HEARSS o

5.7.1 ff FIRIAE B AR S5

A nebula.service MRS, @IEED) ~ F1E ~ BfS ~ HILAEE -

e

nebula.service AYERIABGIZSE /usr/local/nebula/scripts , ANSRMEHOT ZEEERRAT, 16 SEFREETE -

Wi

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

[-v] [-c <config_file_path>]

<start | stop | restart | kill | status>

<metad | graphd | storaged | all>

4 B

-v BREMEIRE R o

- TREACE SR, BUABSEED Jusr/local/nebula/etc/

start EEIIRSS -

stop fIEARSS

restart HEMRS °

ki Ll kRS -

status BHEMSSIRE -

metad HH Meta %5 -

graphd & Graph RS -

storaged % Storage % -

all EHETERS °
5.7.2 JE#/INebulaGraphf 55

AT a2 BN AR S5 -

$ 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

5.7.3 {5 1k NebulaGraphfik 55

G kil -9 AR LR, BB MR IR R -
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5.7.4 #%&NebulaGraphfi5s

PATA R fir 445 1k NebulaGraphfR 45

$ sudo /usr/local/nebula/scripts/nebula.service stop all
INFO] Stopping nebula-metad...
] Done
] Stopping nebula-graphd. ..
INFO] Done
| Stopping nebula-storaged. ..
] Done

5.7.4 TENebulaGraphfik 55
HUTn N fir4 & & NebulaGraph R 558 75

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

o WAGREIANR 4R, FRNebulaGraphfiR551EH BT °

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

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

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

[ ] nebula-storaged(33fd35e): Running as 29147, Listening on 9779

the

IE® 53/ NebulaGraph/g, nebula-storaged #FF2[% R /RELEE o 3X /2 F 4 nebula-storaged 753 BN FE H1 2 % 7 nebula-metad I I Hil Storage i
%, 4§l Storage i%5UiE| Ready 5 EASIEREDIRS « N 3.0.0 AT IE, FEECE AN Storage 1A LIEEIEES, FLE CHIIE
AU Storage 7 miEME Meta g5t o AU A ADD HOSTS f4J5, A REIEH LS Storage A ° HE(EE., S IEH Storage FHl ©

Z

o AAHREIRMIIITE5%, FRNebulaGraphfkss i, W LMRIERH RS E St —#HE, %&£ NebulaGraphit[X S KA -

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

NebulaGraphf[i55#H Meta 255 ~ Graph R55H1 Storage M5 FEFRML, X =M MRFSPIACE FEIRFAELRE B RKH etc BN, BOABERERN /
usr/local/nebula/etc/ , FH PRI ARG AR R AOED & SCHEHER A1 -

575 ~N—%

« - NebulaGraph

#J5 FF: January 31, 2024
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https://docs.nebula-graph.com.cn/3.5.0/4.deployment-and-installation/manage-storage-host/
https://discuss.nebula-graph.com.cn/
https://docs.nebula-graph.com.cn/3.5.0/2.quick-start/3.quick-start-on-premise/3.connect-to-nebula-graph/

5.8 1% NebulaGraphfik 55

5.8 i##%NebulaGraphfR%5

AR B A 5 B R A A £ 474 7% Nebula Console i##NebulaGraph °

HEXE#EEINebulaGraph)s, WAU5EIEM Storage RS, A HEIEH BiHIE -

NebulaGraph ¥ f £ Fi BN E P, GIFwSITE S ~ AL I mA T RIEE S & i o E2 W E mslE -

5.8.1 BifEs&
* NebulaGraphfi&E /55 -

* i217 Nebula Console fHL#F 13217 NebulaGraph i 55 #% /45 Hi

* Nebula Console HIfRAHANebulaGraphfihiiZ

%te

JEBEFIRES incompatible version between client and server ©

i AHHF) Nebula Console #INebulaGraph#AfEE &5, MAAF Nebula Console ##%NebulaGraphf,

ARERAERARE, HETE

5.8.2 H{EATE

1. 7£ Nebula Console F# M, FINTFELIMA, Hifi Assets o

e

TEBOEEE A -

2. 7& Assets XIZHFINLESATATFRRI S HISCHE, FEOUHERINLES L -
3. (FJ3E) AEER, Eff A nebula-console ©

the

£ Windows R4TH, 1HE 4 nebula-console.exe °

4. 7£i217 Nebula Console FI#LEF FHUTUI T4, NAF# T nebula-console SUHHIHUTIUR -

Bre

Windows ZFTiEHET AT o

$ chmod 111 nebula-console

5. FEm A T REF, Y T/EH &% nebula-console U7 H % °
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https://docs.nebula-graph.com.cn/3.5.0/2.quick-start/3.quick-start-on-premise/3.1add-storage-hosts/
https://docs.nebula-graph.com.cn/3.5.0/14.client/1.nebula-client/
https://docs.nebula-graph.com.cn/3.5.0/4.deployment-and-installation/manage-service/
https://github.com/vesoft-inc/nebula-console/releases

5.8.2 #{EFHR

6. PUTLN R A4 %# NebulaGraph ©
e Linux 5 macOS

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

* Windows

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

ST -
L B
-h/-help SR BN
-addr/-address WE BN Graph fRSSH 1P Mtk - BRiAdhk 127.0.0.1 ¢
-P/-port WEEEREN Graph [RE5HUHE © BOIANGC 7 9669
-u/-user ¥ BNebulaGraphlK S HIH M4 o KBS BIGER, TTLEREECHEENAFS (BIAN root ) o
-p/-password BCE P AN R ERY o RS IAER, SR LIRS R T o
-t/-timeout W BRI EREEIN T [E] o BARER, BRAMEH 120
-e/-eval WETAEREME nGQL B o EEMIIE RPIT—UOZIBAIFRIEER, IRE BB ERE -
-f/-file WEAH nGQL AN SUFIEETE o BEEAIIE 2PUTIZ NG nGQL EAIIHR MR, HUTTEEES B Bl EE -
-enable_ssl R NebulaGraphfi#fH SSL % o
-ssl_root_ca_path H8E CA IERRIFERE
-ssl_cert_path 8% CRT IEBIFEIEHIE -
-ssl_private_key_path TEREFAHSCAFETERE R -

EL SRS WIH G -

%5 HF: January 31, 2024
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https://github.com/vesoft-inc/nebula-console/tree/release-3.5

5.9 & Storage FHl

5.9 # Storage £l

I\ 3.0.0 fRATTUR, AEECESCHF RN Storage EHTIEZEE LS, BECESIFERMUESR Storage EHLIEME Meta RS5H o WA

ADD HOSTS i 4/, A BEIEH 1S Storage FAL ©

5.9.1 RitR&M:

o BEEEMSS

5.9.2 #4111 Storage A
FEREFRIIN Storage T ©

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

%te

« #1N Storage EHLIE F—NOBEEAZ G A RRER, NFIREIRFS, EEF 2 DOBEE (20 #)
o TPk RIS 5 FIAC B SO R A B R — 8 Bl LR B BRI N 127.0.0.1:9779 ©
o [FREAN, TEMSIS5 I, FIQAD HSTS "foo-bar":9779 ©

o WRETER) Storage FENLIE BEEL MR AL, H&FEGRI Storage TR -

. SRIGHUAT SHOW HOSTS BB B HEL ©

5.9.3 fiflE% Storage F#1,
MNEEREF IR Storage FEHL °

fhre

TEIEEEMBRIEE(E R Storage FHL, FESGMPRAIKEIEZE, A HEMER Storage FHL

nebula> DROP HOSTS <ip>:<port> [,<ip>:<port> ...];
nebula> DROP HOSTS "<hostname>":<port> [,"<hostname>":<port> ...];

5.9.4 &FE Storage FHL
EEHEFN Storage FH1 -

nebula> SHOW HOSTS STORAGE
Tooecmmnannnns g pESSSEINSES FESESSERRRaS +

| Host | Port | Status | Role

,,,,,,,,,,, .
t Info Sha | Version

S S S frocccooco—=o l -------------- S +
| "storaged0” | 9779 | "ONLINE" | "STORAGE" | "3ba4lbd" | "3.5.0" |
| "storagedl” | 9779 | "ONLINE" | "STORAGE" | "3ba4lbd" | "3.5.0" |
| "storaged2" | 9779 | "ONLINE" | "STORAGE" | "3ba4lbd" | "3.5.0" |
S S S frocccooco—=o T S dromcossoocoosoos coooeo +

%5 E5#: January 31, 2024
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5.10 #4¢NebulaGraph % 3.5.0 hfiA

5.10 7+ NebulaGraph % 3.5.0 {7

A3 LANebulaGraph 2.6.1 fRAAZE] 3.5.0 ARG, /r4ANebulaGraph2.x ~ 3.x UAFHE] 3.5.0 fRARI T E ©

5.10.1 i& AR AR

ASCE T NebulaGraph M 2.5.0 &2 5# 2.x ~ 3.x fRATHEE] 3.5.0 fAs o NEMT 2.5.0 ZETHIT LA (& Lx BAR) o iR
A, R EARAR SRR 2.x MR SCRSFHRE] 2.5 hiAS, SRFEARIEASC A B -] 3.5.0 MU

WmFEM 2.0.0 ZEIAURRA (& 1.x A FHE 3.5.0, BFHE] 3.5.0 MUASIIEH share/resources H 3% T K date_time_zonespec.csv SCfF:, i EE Hl%]
NebulaGraphZ#£#1E T HUFHER H RN o AT GitHub FE0%3C 4 -

o RIFHRHIATR, FrReE LB ERRS -

o REEHIHRMEA, FFIEFE RS & ERUGIT -

o N #HHTF Docker A% (£3% Docker Swarm - Docker Compose ~ K8s) HIFF4 ©

o WHTERRS 2% LIFHAR, REEBURILERT 1P Hiht ~ FOE SO, A SUEEREHET -

o BHISIEMREERE RN 4 MR, A alter schema LU} default value #5¢, %L github known issues °
o B0l H RN E M APOERY)H, B

o WO FHRIFRER sudo AUR -

5.10.2 A2

o BPRIEA
FHR G IHRRAZ P G 1% #2 N ebulaGraph, T4 T8 & P FH2 2134 NebulaGraph 3.5.0 fURRZA °

* BCEZMN
DHECESHA LR, HHSE A AT A ZEOR -

o HIERE
nGQL A NFHA:
o 251 VIELD FHAR[E HE LR -
* FETCH ~ GO ~ LOOKUP ~ FIND PATH “ GET SUBGRAPH 1 1] =055 Il VIELD F-41] o
o MATCH &6 FRBUS B RS, 7$87%E Tag, FIAM return v.name 254 return v.player.name °

s &K

ETERE T 23RS NebulaGraphfl, FEFoMEE Elasticsearch (ES) HAIERS] o M5 T EEHF A SIoN INIEAEST ES H&E
oS ES| c AP cURL 2 FiMibR ES 4303 S| o @540 curl -XDELETE -u <es_username>:<es_password> '<es_access_ip>:<port>/
<fullindex_name>' , %l curl -XDELETE -u elastic:elastic 'http://192.168.8.223:9200/nebula_index_2534' ° WIS ES WA WEH P& L&MW, WEFHE
FE -u T o

AR Y RRIMAEN, EITHRETFAE BN LG RBA mF N, YRI5 GitHub MIRHEA -
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https://github.com/vesoft-inc/nebula/blob/master/resources/date_time_zonespec.csv
https://github.com/vesoft-inc/nebula-graph/issues/857
https://discuss.nebula-graph.com.cn/
https://github.com/vesoft-inc/nebula/issues

5.10.3 A&

5.10.3 TR EE

o IRIEIRIERLIANZEN T #iNebulaGraph 3.5.0 MR ELSCHF IS, TR IR & ZH P —otH S0 o N E#iik2 1 Download T -

e

ZmiFJRIGEE T8 RPM/DEB ~ TAR @ #A] LURHUETAR — i f S0 i o

o 1RIE Storage 1 Meta ARSSHECE H data_path ZEUAOE R BIEIE CHAIME, HEDEDE - BMARREZE N nebula/data/storage F1 nebula/data/meta °

THER A S Bal# IR AR - SSLFEh&HEgE, PibRE -

o FECEIM: o

o GitFra EE TR EdE R, SR AR - GEitF iR R
5Z4T SUBMIT JOB STATS °

a.
b. JZ1F SHOW JOBS FFiCl Sk [H 455 ©

5.10.4 AR

1. £ NebulaGraphfR% °
<nebula_install_path>/scripts/nebula.service stop all

nebula_install_path {3 NebulaGraphfj%:#$ g 5% °

storaged #HFE flush HUREEFN 1 54 o 21T L5 TAEHZETT nebula.service status all A4 LABRIAFTE RS EBE(Z 1L o J8 Bh AN (AR S5 140 150 R
ZWEHERS

%bte

R 20 RN IEARSS, HOTAUCTHR, FEIRIZE GitHub 27 °

N 3.0.0 F1h, LFHEAT Tag HIsm o MRAFTERE T Tag M5, EEFHNTE Graph IRESHIALESIH (nebula-graphd.conf ) AT --
graph_use_vertex_key=true ; 7EfTf Storage MRFSHIBLE LM ( nebula-storaged.conf ) HHTH --use_vertex_key=true °

2. TR RN BB YR T, AL bin HSRFPEGEAR A HSCFE NebulaGraph ZE 3¢ B2 T bin H S A IHRR 3 HISCHF -

e

FHHE T NebulaGraphiR 55 ak L A0 2 5H0E R R 55 () — 2 HISC A -

3. JEEFTA Graph RESMACE M. BEUATSECLE BRI EUETEE - S BECENEEE N, ZI%5% -
* 7/ session_idle_timeout_secs Z¥{i%'E—17E [1,604800] IX[AIFI(E, #FF(EH 28800 -
* J client_idle_timeout_secs Z4(% & —17E [1,604800] X A{E, HF{EH 28800 -

IXESHTE 2.x BURTRIBINERTER A BUETSE R, MBS TR » FHAS S I Graph RESLE
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https://nebula-graph.io/download/
https://discuss.nebula-graph.com.cn/
https://github.com/vesoft-inc/nebula/issues

5.10.5 AR MUEE

4. J3shFTE Meta RS -

<nebula_install_path>/scripts/nebula-metad.service start

JAzhfE. Meta lR551%% leader © Zid FEREIEFD -

BEE A LMERE8—1 Graph fR%5T A, (#fNebulaGraphiEEi% T S 1217 SHOW HOSTS meta 1 SHOW META LEADER , 4MEREEMSIEHIR[E Meta T A%
FPIRA, M Meta RSB ©

the

WRBRE, BAFARIE, FAERIAE GitHub #2[7

5. JB5hfi#f Graph fl Storage fR% -

the

WRBFE, BAEARRINE, FHAERIAE GitHub #2(7

6. E#FTNebulaGraph, SSiEARSS &G A ~ Bl R B IER o EETIES WIEZRS -
F AT T B RO AR R w2, AT Em LT

nebula> SHOW HOSTS;

nebula> SHOW HOSTS storage;
nebula> SHOW SPACES;

nebula> USE <space_name>

nebula> SHOW PARTS;

nebula> SUBMIT JOB STATS;

nebula> SHOW STATS;

nebula> MATCH (v) RETURN v LIMIT 5;

W HRAE 3.5.0 FRASHIFTIIREMNIK, Froes| &S WA AU o

5.10.5 AR MEE
WURFHRSM, (2L FRARRIFTE RS, A O R L B SO S, R Eh I SEBUAR AR SS o
B B0 75 P th 1 [FRR

5.10.6 FAQ
Tt R R 7 T LU S A SR
AT o Fu R BB LA RS -

F2F3 2 A H IH space 0 not found ©

TR FE H H B Space 0 not found HE(E BT, A LARAEGX ME R o APt RS NHEELLEURE Space ID, 1o (2N
<nebula_storagepath>/data/storage/nebula/0 ) HNEFFEMEL - - Space 0 FIRTEE Storage RSHITTEE, HABEHAEER, FIL SR,
% o

WRFE GG AE Graph [R55, %H Storage iR55, fTHAY
HATETH Graph ARSsxs RIH) — ik fi SO HFIEE B S0 -

HAVEIRES Permission denied °

oA HFES sudo HUR -
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5.10.6 FAQ

BAE T BE I H AR 25—
KA - IR AERERIERE, W LIEAHSE G EYGETT SUBMIT JOB STATS 1 SHoW STATS ZiiTHuE &, 352 Aifin bt -

Storage OFFLINE Ff . Leader count ;& 0 /54 Zb¥E?
JEATLL T2 FEAM Storage FHL:
ADD HOSTS <ip>:<port>[, <ip>:<port> ...];
filan:
ADD HOSTS 192.168.10.100:9779, 192.168.10.101:9779, 192.168.10.102:9779;
WRA 241 Meta IRS577 5, F5) A HOSTS Z )5, #4 Storage 7S 75 AU 0Bk (heartbeat_interval_secs ) AN [H 4 fE1E LRI 48F o

WA Storage FHUREBMIAFAE, fEibizs GitHub 27 °

Hott A F-RE R shou Joss EIMZIRY Job HY ID SAKEI—FE, H Job ZHEFEART?

NebulaGraph 2.5.0 MASH# T Job f95E X, #1ES W Pull request » WAEN 2.5.0 ZBIRARFAS, 2 HILZRE

AURLETEILE A HA 2

A: %2l Release Note Incompatibility #54) °

B 55T January 31, 2024
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5.11 #i#NebulaGraph

5.11 #l#ENebulaGraph

AR B A #E # NebulaGraph ©

WIRTEHEHHE NebulaGraph, H55L S HEEHEHHE, TG HNAE, OF Meta N —8EF -

5.11.1 AIHR&ME

%1k NebulaGraphflR%s - #1152 W& #H NebulaGraph/ 55

5.11.2 Z9E 1. MHBREGRFITEGE SO

WRAERCE S B T BRSO AOBER, AIRES BRI EMEIR U R A — 3, P FEEBESUE, WAEIR SRR, RET
EhHBREE S R o

the

RSN, TEMERFTA Storage 1 Meta RS S HIEERE 1 -

1. k% Storage fRS5HY disk ECE o {740

HHHHEHHEE Di sk #HHHHHH

# Root data path. Split by comma. e.g. --data_path=/disk1/pathl/,/disk2/path2/
# One path per Rocksdb instance.

--data_path=/nebula/data/storage

2. }o#& metad IRSHIAE I, HENTESE H % -
3. MER LA R EE H 5% o

5.11.3 B9 2. EIEHLEEEF

fre

MHEREEA R B, AIE cluster.id U4 -

GIBRIZNBEL --prefix $8EMIEE o BRABSTEH Jusr/local/nebula ©

EIEGR 1R INebulaGraph

#ZF|NebulaGraphfyZ$E B, MIREBANZIEHF -

E#E RPM %31 NebulaGraph

1. (£ F 4 & %&NebulaGraphhi A
$ rpm -qa | grep "nebula"
PAEESPriR-E o

nebula-graph-3.5.0-1.x86_64
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. T a4 #EENebulaGraph ©

sudo rpm -e <nebula_version>

7E:E

sudo rpm -e nebula-graph-3.5.0-1.x86_64

- MR 2 E 3 o

1%, DEB %% INebulaGraph

. fEFA N @4 & & NebulaGraphfii A °

$ dpkg -L | grep "nebula"

IR [ESALAN T AR

ii nebula-graph 3.5.0 amdé64 NebulaGraph Package built using CMake

. R T v 4 ##NebulaGraph ©
sudo dpkg - <nebula_version>
.
sudo dpkg -r nebula-graph

- MR 5 o

1% Docker Compose #[7 )NebulaGraph

. 7£ H 3K nebula-docker-compose NHAT 1 i 4% 1L NebulaGraphfiR % -

docker-compose down -v

. MHB® B 3% nebula-docker-compose ©

5.11.3 $98 2. EEZEEHF

HJ5FH: January 31, 2024
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6. fLESHE

6. iLE 5 H &

6.1l E

6.1.1 FL & EH

NebulaGraphZ T gflags E$TiE T A% E, LEFEETEEEFM flags - NebulaGraphfR%5EshEt, BHAS NEEE CHEFRRIMAEF R o X
TR BB ED, REFERBRIE -

gbte

» BT ECETZ B Al Ak ENebulaGraph 7T & & 280, ST S /M RBTE L EIN - 1% R SCULH Al 78 /i < 47 ARBUIC B EA Ui -
o NEWBBCUEARN BN ET, FRFCEABRAEH e T REETRIER

EQHMK%%?‘TE

1.x RASHISCRARME T (£ CONFIGS fir & B F BRI T, AL EANZ T 5 FEERERICE S A E A —8 - HIt, B 2.x
WAFFIESR RN 48 CONFIGS dr ¢ HIRE A 7% «

BEEICEDYFRS U
i A DA i S RE S0 R AR SR BT B B TS R
<binary> --help

fan-
# IREX Meta EEBIIHFEENER
$ Jusr/local/nebula/bin/nebula-metad --help

# FREX Graph ECEIMAIZEENER
$ Jusr/local/nebula/bin/nebula-graphd --help

# JREX Storage ECEBINMMIZEBNER
$ /usr/local/nebula/bin/nebula-storaged --help

VU RBIEA T Z At ISR BE 12 Jusr/Local/nebula/bin/ * FEELT NebulaGraph %4512, (ffLirE WK ETES -

BEIBITRE
R curl KBGOGB ITHEC ETAI(E, BINebulaGraphfizfTECE
.
# AN Neta BRSHUE(TRE

curl 127.0.0.1:19559/flags

# FREX Graph ARSZHVGITECE
curl 127.0.0.1:19669/f lags

# IREX Storage ARSZHVEITECE
curl 127.0.0.1:19779/flags

fhre

SEFRIASE R T F E SR AL TP B LA FoR Bl 127.0.0.1 -
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https://gflags.github.io/gflags/

6.1.1 ACHEH

B B ST AT
575 ~ RPMIDEB ~ TAR {88 BER L B U1

NebulaGraph hE RS EAR AL T F 04 IGHD B SCHE <service_name>. conf.default 1 <service_name>.conf.production , J5{EF P ERRIZ SR HMH A o (£
JRIGF1 RPM/DEB ZE3E8ERERTED B SCAFRIER ARG 127 Jusr/local/nebula/etc/ ; ] TAR &3S EREIAC & 812N <install_path>/
<tar_package_directory>/etc TAR fRUZ4EHE1E o

WREES M PR B E S, (N A RIE SCOR R S8 o BT A RIAI A, N IR SO —, BRG] . default BX .production
FEHAAL

e

FERIRSSHI AT AL, IR AL BRI 2, &ML IP Hbdik local_ip BR4b o 4N, —NebulaGraph&RiH#E T 3 4~ Storage k%7, 3 &
Fx 1P itk H B R E AT o

TERERIH T AR R A RC E S o

NebulaGraph/f#55 HIIRECE S Fic & B

Meta nebula-metad.conf.default #1 nebula-metad.conf.production Meta fR55HCE
Graph nebula-graphd. conf.default 71 nebula-graphd.conf.production Graph R&CE
Storage nebula-storaged.conf.default Fl nebula-storaged.conf.production Storage M55ACE

P IR S5 HIWIATE B A &R Local_config S0, THIRME true . F/RNebulaGraphf5s e W HID & UK HC & H /2 50 -

RHEWIBE Local_config HIE false ° {ZEUmNebulaGraphfR55EaIE2EZ M Meta IRSSIRBUERFIECERFE, RESEEREES 2, Elk
FRU: ©

DOCKER COMPOSE /(T & 4

XFf# A Docker Compose BIERERE, EEAUALE SCHMIELIARE1Z A <install_path>/nebula-docker-compose/docker-compose.yaml © FC & SC{4H Y
command N EIISECN & IRFSHIEEhS4L -

NEBULAGRAPH OPERATOR #REI D U1

X TiEid NebulaGraph Operator #f Kubectl 77 SEAVERE, SRAVELE CIFMIBREN AP AEER YAML CHRIFE o AP HEd AL E
fFHIE spec. {graphd | storaged|metad}. config SEUE LRS- MRS RALE -

e

it Helm #RZFRUERE, TASHFESEERRS HHREE -

#*FNebulaGraph#EL B XAIELZEE, 0 NebulaGraph Config °

EHHCE

FP AT LUERC E S 2 2N ebulaGraphfUBC &, s H i L oS B E -
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https://siwei.io/sketches/nebula-config-explained/

6.1.1 ACHEH

FIRHE AP BRI E 2 SBAEF R AT —EEIT A, ARSI ERAL - @R E IS, sl fr& el H i & /E X E
SCHFRURRIE R, URRIE— 2k -

BB E L E

BOAEULT, BT NebulaGraphfiss WAL B SCHRHECE o F o] DUZIR DL 2 BRIBEUCE HF R H AR -

o ¥ YRS - RPM/DEB ~ TAR f 225810 525F:

a. A SOR YRR AR 15 2 H bR AR SS ROBC B SR IR AR AT
b. A& I E & 5 T A NebulaGraph iR S (£ UL %K <

o H3f#H Docker Compose %3S ERE:
a. 7£ 34 <install_path>/nebula-docker-compose/docker-compose.yanl F, BERSHECE °
b. 7£ H 3 nebula-docker-compose AT #F4 docker-compose up -d E A ML B LAIARS -

o BXHER Kubectl J7 3t 0IEHOSEEE:
BORE, 20 H 8 UERIACE S5 -
RS PN Gkt
AT LUE curl i 213 E M NebulaGraph R S5HIACE © 4, 2 Storage MRZ5HY wal_ttl 40 600 . AT
curl -X PUT -H "Content-Type: application/json" -d'{"wal_ttl":"600"}' -s "http://192.168.15.6:19779/flags"

HAF, {"wal_ttl":"600"} AFHENAIELE SEOLE(E; 192.168.15.6:19779 ) Storage AR5 IP #uhlbfl HTTP ifH5 -

* BISE A BV REOUE A T IR SR AEASE, NEWAEE T A o B3 local_config [EBEN true I, BBEHRMAEREFHFAML, TRRS
JREE 2 WE NIIGECE -

» (LIS ERF IR ESE, RAIFSEIIER, 2 WA MSIE T T X FHB TR S BRIt o

)5 #3F: January 31, 2024
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6.1.2 Meta fRSSACE

6.1.2 Meta RSSHC &

Meta RESEML T W #0 4G ED B S 14 nebula-metad. conf.default F nebula-metad.conf.production , JFTETEANEI A o SAFRIERIAREIZN Jusr/local/

nebula/etc/ °

o B Local _config HI{E false ° {EX/GNebulaGraphfiissfasha 2t 2N Meta IRFSIKFEFIERRF S, WHSEEMHIEES -2 &R
FRER: ©

o NEWBBCUEARN BN ET, FRFCEPAEIREHEE T REETIER -

BL B SR 77 2
W IRECE SR, I _ERP A SCFER e —, MIERIGZR . default B .production , Meta ARZ5A BERFHARBINEC B S NP IRIAC AR S -

e B S SR E A

FCE SUF N A R EENSEFRRSEUE RN EBOME o SURRRTNE TH25800E, 1 B GG E NS EUE RS G NF, ASCTl%(E
A nebula-metad. conf.default ik o

HE B R 2 SEUE T BT BB » ASCH RS EIRIE AL FHE T SIS BE, I3 Local_config EHIEH true N ERRS FACESKE N
TR E - WHIES BN E -

INHERFTENSEHLRE, S RMREEH -

basics L&
N (B 1A R TFRHEITR B
daemoni ze true R AT o S Es
pid_file pids/nebula- iCSRHFERE ID 9SO o S E
metad.pid
timezone_name - $8ENebulaGraphfUif X o WIIAELE SR ARIZEZSE, WFHH K s

FEFIE - REERINMEN UTC+00:00:00 © & IFS I
Specifying the Time Zone with TZ ° a1, #/\XH%ET
) --timezone_name=UTC+08:00 °

fre

o TESE AT IR R ZL A B IR, NebulaGraph#iR1E timezone_name % & AN X FHZAS H{E (TIMESTAMP XEfi41) FHpAHR A UTC WA, FHibfEd
R B E BB E S UTC B o

* timezone_name ZHUA Al TH#HiNebulaGraph 7 {5HV%#E, NebulaGraph#f i H TR XAHREWE, G0 HEBITEDRI 1A%, (AR EHLRGERARY
X
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https://www.gnu.org/software/libc/manual/html_node/TZ-Variable.html

logging Fil &

g

log_dir

minloglevel

Llogbufsecs

redirect_stdout
stdout_Llog_file
stderr_log_file

stderrthreshold

timestamp_in_Llogfile_name

networking i &

R

meta_server_addrs

local_ip

port

ws_ip

ws_http_port

ws_storage_http_port

heartbeat_interval_secs

T (E

logs

0

true
metad-stdout. log
metad-stderr. log
3

true

T

127.0.0.1:9559

127.0.0.1

9559

0.0.0.0
19559

19779

10

WA

I Meta g5 HER H, @UMESRRFENFREL

HNAEHES], BRI e A B R o ATEAE N o
(INFO) -1 (WARNING) -2 (ERROR)

WHEAIAREE R 0, EFEPREN 1 - MRKEN 4,

NebulaGraph A& IR gL HE ©

VLOG HEFMIG], BEHEFNTEE T HAHINTE VLOG jHE

6.1.2 Meta fRSSACE

~ 3 (FATAL) - #

FEEHR O ~ 1~ 2~ 3~ 4~ 5 o glog #HEH VLOG Z AVFHFE X
HOREF HEEFRS], HASE v EHHIDRILEEMEE - #E2 R

Verbose Logging °

SR H AR ERORIS B, I R E RSSO o 0 FORSUNR - B

e

AR bR L IR VB B8 2 R 10 ) PR L ST o

PRtk H S SR RR

FRUERS IR H SRR -

THEHBIPRERRR RSN EHH] (minloglevel ) o
HEXFEHR TR TSN © true RVEE, false RRAEE ©

W

2if Meta 5580 TP #HEAIG O - £4 Meta RSS2 308
50 ok

Meta RE5 M0 1P Hihk o A TP HiskAT7%] nebula-
metad #H8, WFRLESMANERKFILLEUR, HESCh
RHbE o

Meta R%5H7 RPC sHF S FR T 1« Meta RS % 4N 1
99559 , KPS A o0+, B 9560 , NebulaGraphf#
FHRER L3172 BRI E.

HTTP R 1P Mtk o
HTTP R ©

HTTP W EWt Storage ARZ5H0IG T, TEAN Storage ff
SO E SCHE Y ws_http_port (RFF—3L » (NIFE AR
NebulaGraphT Zi% B AS4] -

FRINOBEIEIRG o EHICRFTE RS heartbeat_interval_secs BUE
AR, EMESERGTIEER TE - 840 7o

BT
BBBHR
R
S
i
R
R s
R s
R s
R f
R

AT R

i

R

R

R

R

R i

R

Fecs

PAAERCE SR (I ESCHY TP Hufik o BIFELLREILT 127.0.0.1/0.0.0.0 TCHEIEFHFEHT ©
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https://github.com/google/glog#verbose-logging

storage L&
B
data_path

misc fil &

HR
default_parts_num

default_replica_factor

rocksdb options fiL &

g

rocksdb_wal_sync

ik (E

data/meta

(e
100

1

Tis(E

true

W P& ey R PN T
meta HEAFAEREE o RIFF
PR R ST EI BB

B2 (Al A R
B S (Al A B AR R -

Wi

% RocksDB i) WAL Hif »

RIFE
E

P S LY BRI T

S E

6.1.2 Meta RHLE

FJEH#T: January 31, 2024
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6.1.3 Graph R&FCE

6.1.3 Graph RS E

Graph JRE$EHE T WD UATD & S nebula-graphd. conf. default F1 nebula-graphd.conf.production , FEERFESFHMHEA o STHHIBINEERE R Jusr/
local/nebula/etc/ °

o B Local _config HI{E false ° {EX/GNebulaGraphfiissfasha 2t 2N Meta IRFSIKFEFIERRF S, WHSEEMHIEES -2 &R
FRER: ©

o NEWBBCOARN A ET, Bl CERRRAS I T THICETRIER -

BL B SR 77 2

W FIRIRECE SO, M _EIRPA SCiERH—, IMBR/S2E . default 2 .production , Graph AR5 BER HIRBINEL B I F N PIRBLERE R -

e B S SR E A

AL E S IR R B A S EER R S R IR R EOME » U ATUR T E 2 400E, 1 BT RIRECE S NS EUE IS A R E, A SO (E
L) nebula-graphd.conf.default ik °

HE B R 2 SEUE T BT BB » ASCH RS EIRIE AL FHE T SIS BE, I3 Local_config EHIEH true N ERRS FACESKE N
TR E - WHIES BN E -

INHERFTENSEHLRE, S RMREEH -

basics L&
N (B 1iRH R SLFHEITI B
B
daemoni ze true R ATIRHE © &3
pid_file pids/nebula- 1CRERE ID AOSTHE - ARIEHE
graphd.pid
enable_optimizer true TR ERTAER - S Ess
timezone_name - $6ENebulaGraphfJif [X o AR E U F AL EIZSEL, FHFE iS5
FENERNN © RABRIME 9 UTC+00:00:00 ° #EFiES N Specifying
the Time Zone with TZ ° i1, /\RXKFHEETHH --
timezone_name=UTC+08:00 °
local_config true BE MBS RECERE R S Es3

the

o FEAEARIARAY AE (AR, NebulaGraph& R timezone_name BB AN XFHZISAI{E (TIMESTAMP RZELfi5h) FHepiAARy UTC |, FEiie
E IR B R T E Dy UTC BFE -

* timezone_name Z4{ H A T4#HtNebulaGraph /7 H%UE, NebulaGraphi#tif s HE I KARREDR, F00 HAEITENRI (a4, R0 0 EHLAZEOAR)
I[X
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https://www.gnu.org/software/libc/manual/html_node/TZ-Variable.html
https://www.gnu.org/software/libc/manual/html_node/TZ-Variable.html

6.1.3 Graph fRZHCE

logging fit &
B T8 Ui R LHFRIT
EIEN
log_dir Logs #15 Graph g5 HEME R, EUCHEERREENFEL o NFf
minloglevel 0 w/NEERS, BNEF A SR SRR B & o ATEER o X3
(INFO) ~ 1 (WARNING) ~ 2 (ERROR) -~ 3 (FATAL) - #
WEWRIRENZE R 0, AP HZERN 1 c MFRER 4,
NebulaGraph A& IR gL HE ©
v 0 VLOG HEFMAH, BRHLR/NTeEE T HgAE VLOG JEE - B&h
AEERNO ~ 1~ 2~ 3~ 4~ 5 o glog #HtHY VLOG 7 feif Fi 7 5E
HOHEF H BRI, RS v EFID R EEE R - 1551
Verbose Logging °
Logbufsecs 0 S HAEREORI 18], B SR B B B0 o 0 FORSERHH o AL N Fr
o
redirect_stdout true T TR PR PR 5 B A [ ) SR ) S o S EsS
stdout_log_file graphd-stdout. Log FRiBE RSO TR . S ES
stderr_log_file graphd-stderr. Log FRifEEER B B SUEATR - NFf
stderrthreshold 3 EEHIRIEER S/ NH ELH (minloglevel ) © T FF
timestamp_in_logfile_name true HESHZRF G E SR o true ZRES, false FRAEE © N Fr
query filE
B il (A i BB XIHEITEh S
B
accept_partial_success false TR IO R o M EOUE T REnEsk, T
B K BRI B A R o
session_reclaim_interval_secs 60 F Session {58 %% Meta ARZSHIEFE o B4 XHF
o
max_al lowed_query_size 4194304 AREIEAKE » AL F7 o BRIAH 4104304 , BJ ¥
4MB -
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https://github.com/google/glog#verbose-logging

networking fit &

g

meta_server_addrs

local_ip

Listen_netdev
port
reuse_port

Listen_backlog

client_idle_timeout_secs

session_idle_timeout_secs

num_accept_threads
num_netio_threads

num_max_connections

num_worker_threads
ws_ip
ws_http_port

heartbeat_interval_secs

storage_client_timeout_ms

enable_record_slow_query
slow_query_Llimit
slow_query_threshold_us

ws_meta_http_port

T (E

127.0.0.1:9559

127.0.0.1

any
9669
false

1024

28800

28800

0.0.0.0
19669

10

true
100
200000

19559

Vi
4% Meta IRSSH TP #ilbAmH O - £ Meta iS5 F#ESC
EE () 5k

Graph R4 TP Huhik o A TP Mok A FR5)
nebula-graphd #F8, QAE 5 h U ER R ZHL R,
FBECh N R -

ST 48 % o
Graph %10 RPC SFF#ER2 TG 0 ©
£fEH SO REUSEPORT -

socket SEWTHIEZIASI GRS, RAS LR Z RN 5

net.core.somaxconn °

2SRRI (A » BUEYEE Y 1~604800, #fi: e
BRIA 8 /I o

ZS PR ST A ] o HUETEE 1~604800 © #RIL 8 /)
i o Bfr. Fb o

s (8 N EAE R -
4% 10 Zi8% - 0 %R CPU Mk -

i NS SRR R AIGSNE R, o BRI ARRS
B LB LRFR I R E B4U= num_max_connections /

num_netio_threads ©
HATH P EWEVARREL - 0 Fon CPU s »
HTTP fR556 1P bk -

HTTP R HmH ©

BRUCOBEIRIRE o iEHIIRFTE ARSI heartbeat_interval_secs HX
EHF, TNESSERGETIEER TIE - 847 #be

Graph f[i%55 Storage k5500 RPC iZEFZBI A « F14G
FCE SRR BEIZSE. AT TR < BRAE 60000

R -
REEFABEMSER o 1 (TR -
1R OB LR o TE: BALKTIHR -
RS S K ROEE « . B -

HTTP Wit Meta 550051, FFEHM Meta RSSECE
AR ws_http_port fEFF—E o

6.1.3 Graph fR&HCHE

ST

RFF
ST
RIFF
S E

R

R

SE
S
R

R
R
=
SFF

ST

%t
R
=
R

WAFAERC B SR FI B SERY TP Hihk o B FLEE T 127.0.0.1/0.0.0.0 JCIEIERAfRET ©
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charset and collate i &

LR TR IE
default_charset utfs
default_collate utf8_bin

authorization it &

B T (E

enable_authorize false

auth_type password

memory fl &

R

system_memory_high_watermark_ratio

metrics it &

BN

enable_space_level_metrics

session il &

R

max_sessions_per_ip_per_user
experimental fit &

#IR

enable_experimental_feature

enable_data_balance

T (E

0.8

T (E

false

(e

300

(e

false

true

6.1.3 Graph fRZHCE

Vi BEXFEBTR B B
A7 [ 2 A BRI 48 o NIHF
]38 [ 2 [ ST R CHE R I &
L] B LFHETR BB
B4
I PBSREREHIT R BRI o SEIEEEES S 05 S5
iE °
R EFEBHIET S o HUEH password ~ Ldap ~ cloud © NEFF
i B LFHETR )
BBk
NAE R K AL AL Bk & BIE - RGN G % XHr
FETIZESMAIRENS, NebulaGraphs: {5 -
ZE ©
1A B L RHET )
B
TFEE AT R = R AN, SRS ETabr g R EE NI
B IAR 4 bR, Flan
query_latency_us{space=basketballplayer}.avg.3600 ° S FFAYM
IRV AT A curl R EE, TEAIAS AR IR -
1A T X FEHEITIR BB
AR A AN TP bk T DL A R TR R 218 5L o sz
1A BB LFRHEITI B
&k
SEESPETIREFF K o WIEAEA true FMl false © N F
BB B 5 A hEE © {U 2 enable_experimental _feature AN

9 true BFAERY o
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6.1.3 Graph fRZHCE

memory tracker [l &

B FsE 1A BhXIFHEITEN
TR
memory_tracker_Limit_ratio 0.8 THANENESS L, S0 HRNEETZER, E&ni

NebulaGraph4: {5 1 3#%% i) °

HRAR: WTHNF/(SREF - RENF) -
EE: WTRATBER, FEMRESPRE
DLE/NZSEL - i, T8 Graphd H &
Fi 50% RINAERS, ZSEEVE T EE R/ N
0.5 °

memory_tracker_untracked_reserved_memory_mb 50 REANERIRAN, B MB - FHF

memory_tracker_detai L_log false B E A B EAR N IR EE H & o MMER Y
true I, SEHIERNAFEERER A ©

memory_tracker_detai l_log_interval_ms 60000 NAFIRER H A0 RS (B BIBE, Baf7: ZFD o Y
{24 memory_tracker_detail_log 7 true F5, 1%
SRR ©

memory_purge_enab led true EEEMTF B NAAEEINEE - H{EH true S
B, STEHEENRF -

memory_purge_interval_seconds 10 NAFE BRRORS 1R (BB, BRfr: D o XHF
memory_purge_enabled Jj true I, 1%544E
W e

performance optimization [ii &

N Tii&E ViRH M TFHETI B
ek
max_job_size 1 SANENHAEL, BIEHTRAE AT DAH A BT B % A X
B RERTREL - BUCHYEE CPU & —F -
min_batch_size 8192 SHEEARER B N AL/ o {UTE max_job_size KT 1 BfA: FEs
pig
optimize_appendvertices false BHE, HUT WATCH B A At BT - X
path_batch_size 10000 BRI EEREL - XHF

BT January 31, 2024
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6.1.4 Storage ARSSHLE

6.1.4 Storage ARSSECE

Storage RS T WD KILAEC B SCHF nebula-storaged. conf.default 1 nebula-storaged. conf.production , JFEAENRZFEFHEM o XHUERIABZES /
usr/local/nebula/etc/ °

o NHWEEL Local _config FI{E false © BB EIFEE Storage Miss, 2EEN Meta RFSIKFEFHEERFL, WHSEEFLERN 2 EHR
FRER: ©

o NEWBBCOARN A ET, Bl CERRRAS I T THICETRIER -

BL B SR 77 2

W FIRIRECE SO, I BRSO —, MBR/E2E . default B .production . Storage R BER HARBINEL B /I F N PIRIELERE R o

e B S SR E A

BCE TN AR BN SHERSEUE AR BME o SUEN RTGE 75528006, EMOGIEEE NS EEEISE AR, AL E
L1 nebula-storaged. conf.default SC{F AW, HAVEH IS LL nebula-storaged. conf.production A4 Rk o

HE B R 2 SEUE T BT BB » ASCH RS EIRIE AL FHE T SIS BE, I3 Local_config EHIEH true N ERRS FACESKE N
TR E - WHIES BN E -

the

Raft Listener fUECEF Storage IRFSECEANF, EHIESMAE Raft listener ©

INHERFTANSEHLRE, S RIEEH -

basics it &
ZFR B ViAA B LFHETIN G
daemonize true AT o ANIHF
pid_file pids/nebula- ioE#HAE 1D B - ANIHF
storaged.pid
timezone_name UTC+00:00:00 $8ENebulaGraphfJif [X o #FUAALE R REEIZSE, F K Es;
fFFE TR - #7352 W Specifying the Time Zone with
TZ o filan, R/\XATEEH N --tinezone_name=UTC+08:00 ©
local_config true NI E SR EE R EEs
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https://www.gnu.org/software/libc/manual/html_node/TZ-Variable.html
https://www.gnu.org/software/libc/manual/html_node/TZ-Variable.html

6.1.4 Storage IRZSHLE

the

o TEREANBT IR R BB I ERT, NebulaGraph#iR1E timezone_name % & HINS X K% H{H (TIMESTAMP KA fFi51) FEHepAHR T UTC FHA, FHib{ed:
TR R [ RS TR R R B UTC B -

* timezone_name ZHUA M T HitNebulaGraph i f#{#I%(#E, NebulaGraphi#f i+ HER KAHRESE, G0 H BITENROR A5, (3R EHLAZBOAR

X o
logging fil &
ZFR (A Vi A B LFHETI
BIENCE
log_dir logs TE Storage fR%5 HAERH R, BWHEIRRAENRER o %3
minloglevel 0 sNHESG, BNE R SR A H & o flik(E: o (INFO) -~ &3
1 (WARNING) -~ 2 (ERROR) ~ 3 (FATAL) - &M{EMI%E
HFo, EFIRETEER L o WREEN 4, NebulaGraph A& it KL
HiE -
v 0 VLOG HEFARS, BNcF/NTe8& TR E VLOG A « 7] IF
PEEHRO ~ 1~ 23~ 45 °glog #HAY VLOG ZAFRAMEXHAD
HECEE BB, HASE v EHH0RIPL AN R - 1EES I
Verbose Logging °
Logbufsecs 0 S HAEREBORI (8], R B H S o 0 RoRSERH o B4 &S
b o
redirect_stdout true SR R PR B L E 1) B B S S o NIHF
stdout_log_file storaged- Frida H H SRR o &3
stdout. log
stderr_log_file storaged- R R H B ST AR o S &R
stderr. log
stderrthreshold 3 BEHEIRER R PSRN B (minloglevel ) © L
timestamp_in_logfile_name true HEHAR TS A SR EE o true BREE, false NG © Es

-410/750 -

2023 vesoft Inc.


https://github.com/google/glog#verbose-logging

6.1.4 Storage ARSSHLE

networking fit &
B T IE ViAA BhXFHEITI BN
B
meta_server_addrs 127.0.0.1:9559 2 Meta [REH) TP #tibFIdG 0 - £4 Meta RS HZEGE RHF
5 () e
local_ip 127.0.0.1 Storage RZ5AH TP Huhit o 75 1P Mkl FR5] S Esi
nebula-storaged #8, AIAE 50 UEEREFE ZHL RV,
HIEBCH R R L ©
port 9779 Storage 55 RPC <F# 2 U0 1 - Storage fRF5%T4H s Esi
Uit 14 9779 , XTI 2 9777 ~ 9778 Hl 9780 , NebulaGraph
{58 PR AR 3647 2 RIAR R AE B
9777 : drainer R55 5 RGO, (UEE L RREERE B EE
9778 : Admin fR$5 (Storage Ut Meta < HIIRSS)
i3 9780 : Raft M o
ws_ip 0.0.0.0 HTTP 5564 1P Hidl o ANIHF
ws_http_port 19779 HTTP k550 © S Esi
heartbeat_interval_secs 10 FRINCBRIEIRG o TETALRFTA AR S5 1Y heartbeat_interval_secs BUH S

HE, B2 SECRGTEEIER TIE » B4 7 -

VAR E S P I E S TP Hidik o BIFELEEDLT 127.0.0.1/0.0.0.0 TCHEIEFAARHT ©

raft fil &
B Fiis(E 1A BELFHBTH A
54
raft_heartbeat_interval_secs 30 Raft 25 BIIT A o Bfr. Fbo Bz
raft_rpc_timeout_ms 500 Raft & Fimfiicf2 i 2 A (RPC) #ITHf[E] o 5§ THF
{ﬁ: %fl/b °
wal_ttl 14400 Raft WAL FIERUS[E] o AL 7D e BZi
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6.1.4 Storage IRZSHLE

disk Fi &

R T W Pt &)
EIEN Y

data_path data/storage HIRTEAERTR, 2 MREHEGES () 9 —1 N
RocksDB L% R — 1 Fg 1% o

minimum_reserved_bytes 268435456 BB FHEBRENFE RS AR ME, RTZER, 7 N Fr
BES SBUERBAIR S AR - . 7 -

rocksdb_batch_size 4096 MRIPENEGFR - B0 FT9 e NF

rocksdb_block_cache 4 BlockBasedTable AJERIABREAF AN o Bf7: JKF N
:T-J" o

disable_page_cache false foFEZE 1ENebulaGraph i F#(E RGHI TR AT © A ARHF
1B false , FRAVFH A page cache ° X {EH true
i, %% 1ENebulaGraphf# A page cache, 4%
B LN (block cache) %3] -

engine_type rocksdb TERES R A o AN

rocksdb_compression Lz4 E4EEYE, n[%EME: no ~ snappy ~ lz4 ~ lzéhc ~ AN
zLlib ~ bzip2 ~ zstd °
VSRS BRE—BNESEEE, UFNTHERLE
AN ELAEH S, 1B rocksdb_compression_per_level 2
iﬂ[ o

rocksdb_compression_per_level - A RIL ERFEEGE R © (Ledm T N Fr
rocksdb_compression ° {440
no:no: Lz4: Lz4:snappy:zstd:snappy °
WA RS E R BRAIESEE, Fim
no:no: lz4: lz4::zstd , LA L4 ~ L6 Z{EH
rocksdb_compression S L 45 H % ©

enable_rocksdb_statistics false &S M RocksDB HIEHESIT - Ff

rocksdb_stats_level kExceptHistogramOrTimers RocksDB HIEURGET R  AlE(E: N F
kExceptHistogramOrTimers (ZEFITET 2RS0T, Bt kA&
Ziit)  ~ kexceptTimers (Bkidithygssgeit)
kExceptDetai ledTimers —(HCEERR BR8N 4378 BRI H] 2
AN FRESEITEAE) ~ KExceptTimeForMutex W EERR B TR
LB R Z A FTESOHEGR) ~ kall (ERFTE ST
#iE) -

enable_rocksdb_prefix_filtering true ZEEH prefix bloom filter, 5 H AT DU K& AR
HE, (HESWINNFERE -

enable_rocksdb_whole_key_filtering false Z%EHH whole key bloom filter © VS &

rocksdb_filtering prefix_length 12 A~ key 1Y prefix K o W3EE: 12 (5 ID+A VS E

ID) ~ 16 (5} ID+£ ID+TagID/Edge
typelD) o Bfi. 5o

enable_partitioned_index_fi lter false % E N true AT LUE(R bloom 1 iEES 5 I NTER/D, RIFE
(ERERLEEN S8 (random-seek) AYENLT, WHEE
SFEMGREUERE  WIIAFLE PR EEZSE, WF
S FEF BRI -
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6.1.4 Storage fRSSHCHE

misc fil'&

T F A snapshot 5 NebulaGrapht &N FEAMEE, X BAY snapshot 1§ Raft 4 leader I REEE -

ZHR THAE VLA BB BT Eh
N
query_concurrently true REIFRLERREW o I3 5 LA R 5 E AR et EZsi

B8, (HREN T 2R AR Tt &

auto_remove_invalid_space true TEHAT DROP SPACE J&, & THBRTeERZ ], %S HULE T
A e & B S A N A TR ER o M 1MEN true B, [
sy I B 4 R ] 10 PN ) BT A 58 =

nun_io_threads 16 L% T/O LRRECE, AT &3 RPC IERAZSIMEL BEns
num_max_connections 0 M ERBRI R AR SNEREL, o FRIHERS - S Es

B EARA B AGE A= num_max_connections /

num_netio_threads °

num_worker_threads 32 Storage ) RPC k551 TAE&IREE - Y
max_concurrent_subtasks 10 TaskManager & HUTFIES IR KRS Y
snapshot_part_rate_Limit 10485760 Raft leader [ Raft group HH & k5 [F] 4 17 &R Bz

HOPRIE o Bfir: /8D -

snapshot_batch_size 1048576 Raft leader [ Raft group *E & k5[4 7 & EEER THF
BHAGENEIRE o AL FH e

rebui Ld_index_part_rate_Limit 4194304 BEEESEF, Raft leader [ Raft group HHE A Y
BRI 25 BRI PR o 0. FI9/5

rebui ld_index_batch_size 1048576 EREEGMEF, Raftleader [7] Raft group FHE Y
RFES R BRI AR NEIE & « B F -

rocksdb options fit &
B T IE Ui P s S T Bt W) S
&
rocksdb_db_options { RocksDB database £ ° HF
rocksdb_column_fami ly_options {"write_buffer_size":"67108864", RocksDB column family TR
"max_write_buffer_number":"4", JEI o
"max_bytes_for_level_base":"268435456"}
rocksdb_block_based_table_options {"block_size":"8192"} RocksDB block based T

table &I ©

rocksdb options ft BAIFE A {"<option_name>":"<option_value>"} , L MEWMALEGES (,) FBH °
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6.1.4 Storage IRZSHLE

rocksdb_db_options 11 rocksdb_column_fami ly_options SZHFAYEIIAN T :
* rocksdb_db_options

max_total_wal_size
delete_obsolete_files_period_micros
max_background_jobs
stats_dump_period_sec
compaction_readahead_size
writable_file_max_buffer_size
bytes_per_sync

wal_bytes_per_sync
delayed_write_rate
avoid_flush_during_shutdown
max_open_files
stats_persist_period_sec
stats_history_buffer_size
strict_bytes_per_sync
enable_rocksdb_prefix_filtering
enable_rocksdb_whole_key_filtering
rocksdb_filtering_prefix_length
num_compaction_threads

rate_Llimit

* rocksdb_column_family_options

write_buffer_size
max_write_buffer_number
Llevel0_file_num_compaction_trigger
Level0_s Lowdown_writes_trigger
Llevel0_stop_writes_trigger
target_file_size_base
target_file_size_multiplier
max_bytes_for_Llevel_base
max_bytes_for_Llevel_multiplier
disable_auto_compactions

SEHEAUIEZ I RocksDB B J5 30 -
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https://rocksdb.org/

memory tracker [il &

6.1.4 Storage IRZSHLE

A% Memory Tracker FIH4EE, 155 WEEURZE NebulaGraph FINFEHSE > Memory Tracker e

R (e

memory_tracker_Limit_ratio

memory_tracker_untracked_reserved_memory_mb

memory_tracker_detail_log

memory_tracker_detail_log_interval_ms

memory_purge_enabled

memory_purge_interval_seconds

T AL (HADEERZ )

0.8

50

false

60000

true

10

Vi FA B L FRETE )
B
BUEREEHN: (0,11 ~2~3 ¢ THF

(0, 11: FTANFERESL, X7 ANFE
TFZ%({ER, NebulaGraph£:{# -2 %) -
WA WTHRNEERE - RENF) o
FE: WTRATENER, FERELRE
LR/ INZSEL - BN, LT Graphd 2
Fi 50% RINAFRS, ESEAVEEE RN

0.5 °
2: EHAEENERN (Dynamic Self
Adaptive) , Memory Tracker 2 1R1E &

G RIRIRT RN, shAS TR AT
EE: RN SR, BT e RERN
IBEME S R R E RGN, 72
—ERNESTENS R, T22EE OOM
AR ©

3: 4% Memory Tracker, Memory
Tracker ¥ FUCRNEMAEN, BIE#ET
FRAT, RS FHHAT -

RENFRIR/AN, B MB o b

S E AR AN N AREREE H S o H{E XHF
true I, 2 REBIAE BN FFIRER H S o

INAFERER H R0 A4 AT R (IR, Bafr. 2270 o SR
{4 memory_tracker_detail_log 7 true F5, 1%

SR -

T E T IR N AR B RE o H{EH true &
W, SEHEENART -

INAZTEEEAYRS [a] (FD PR, Bz Fb o XHF
memory_purge_enabled 2 true I, %S EUE
e

R A M ERIREAR, BN o HARRRBRT At £, BAEW ST ZIEERMMATT - BEGET nax_edge_returned_per_vertex

N, ZRNAANRE - ZSEWER T2/, SHAT8RA space °

B BOAE

max edge returned per vertex

2147483647

-415/750 -

Wi R BT B
e
BIHER, REZIREZAFRD, ZRENDERT 0E

IRE o FIRRCE SR AR BZSE, N
REFhiEm -

2023 vesoft Inc.


https://discuss.nebula-graph.com.cn/t/topic/13128

6.1.4 Storage IRZSHLE

Kl BT NAF BT

Aming

— A EZE R ZED KL 300 MB BN ©

WREIERERKENGFEARE, NF LI storage BLE 4 enable_partitioned_index_filter ¥ E M true , 2> rocksdb_block_cache ° {HHT4&AF T
/PR RocksDB &5|, MEER eSS0 o IhAh, HiBrtiEmf A &EEEN, 1A OOM HIAIHE

#%J5 ##: January 31, 2024
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6.1.5 Linux WAL E

6.1.5 Linux NAZAC &

RSB 5 NebulaGraphti7AY Linux NEZEE, HNEMAENEE -

BERTE
ULIMIT & 555
w4 ulimit T 200 shell 215 B RIRME, HEF0H0T
o ulimit FTSU0SE B Y BT 2GS TR A
s WRAYEE (REE) TR iERE -
o LB PORRE A A VARG, BRI sudo NRETHEE o
s ERARGPHI SRRV B, RS Jete/security/Linits.conf o JXF 77 AT BB B SRA R ©
ULIMIT -C
ulimit -c FITFRE core SCHFRIA/D, BEVGEE unlinited , LT :
ulinit -c unlinited
ULIMIT -N

ulimit -n FTRREFTIFSCAAECER, @UGKE BT 10 75, Fla:

ulimit -n 130000

WA

VM.SWAPPINESS

un.suappiness EERK BN (swap) HUZSHNTEE S » (K, (51 swap UTAEMBME, BUGRER 0, BREAMBIES - BEERD
.0 RERBEAER swap -

VM.MIN_FREE_KBYTES

vm.min_free_kbytes I T1Z&E Linux NERENH/NERTFIE - R AGANFRN, BUGZERNE - flanHAFH 128 GB, # LUK
vm.min_free_kbytes &N 5 GB o WIRE K/, SFHMAGITIERIERBHNELYENT

VM.MAX_MAP_COUNT

vm.max_map_count FI FFRHIHA#HER VMA (BIIAFXIEL) $0& o BRAMEH 65530 , X TLERZEN AT RULEE B o WRN AT R N HFHE
e RS, B RASEIE -

VM.DIRTY_*
vn.dirty_* B—RIEH AFEEIRRFSE - T EERMYF, APl UREGEHTHE (FReasERitk) - @il AZHIAME -
TRANSPARENT HUGE PAGE

N TBERGER, F P a6%ii5<F THP (transparent huge page) ° #7441 F:

root# echo never > /sys/kernel/mm/transparent_hugepage/enabled
root# echo never > /sys/kernel/mm/transparent_hugepage/defrag
root# swapoff -a && swapon -a

NI ERGERRZI AR, WTUAEGRUBRLEIUIFEL Jetc/re. local FEIIFIRACE, (RGBS %A THP
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6.1.5 Linux WAL E

B
NET.IPV4.TCP_SLOW_START_AFTER_IDLE

net.ipvé4.tcp_slow_start_after_idle BRINME N 1, £ SENE —BITRIEHZER D@, BEIGEE N0, TEEA T REERS R -
NET.CORE.SOMAXCONN

net. core.somaxconn Fi T-HR| socket WWTHYEREINT AR - BUAMER 128 » X THREBRAEERD R, EVGLE AT 1024 -
NET.IPV4.TCP_MAX_SYN_BACKLOG

net.ipv4.tcp_max_syn_backlog FI FFRHIZTF SYN RECV (4EH:) RS TCP EHEE - BUIME N 128 - W THRKERAEERNZ R, BUOEEN
AMET 1024 ©

NET.CORE.NETDEV_MAX_BACKLOG

net.core.netdev_max_backlog Fi TR HIPAZ iR GLAUE R o BRIAE S 1000, BEVGEE N 10000 DL L, JLHEZTIKMF -

NET.IPV4A.TCP_KEEPALIVE *

net.ipv4.tcp_keepalive * &2—RF|{R¥F TCP EEAFHERISEL o X T ANUZEA A EIOEHONART, WRSHERFFEWT, 1HHER
tep_keepalive_time Fll tcp_keepalive_intvl FIME °

NET.IPV4.TCP_WMEM/RMEM
TCP EHEF A EHMER MR/ ~ R ~ BOAZ[R] o 0T RERE, BUGKEN % (6B) “HEIE (ns) °
SCHEDULER

T SSD A, EIUFF scheduler ¥ E 2 noop BLE none , FETEH /sys/block/DEV_NAME/queue/scheduler ©

Hib 24
KERNEL.CORE_PATTERN

FEUGKE N core , FH¥F kernel.core_uses_pid E N1 °

e

SYSCTL @74

* sysctl <conf_name>

HEHEZHIE

* sysctl -w <conf_name>=<value>

IREMESEUE, LR, EEERERE -
e sysctl -p [<file_path>]
MIEEEE S EINE, Linux 2S5 BIAM Jete/sysctl.conf fIE; o

PRLIMIT

A4 priimit AT DUREUANE B RE IRAOPRE], 454 sudo AT LUMEHUEBIE, a0, prlimit --nofile=140000 --pid=$$ V&Y FIFFFE ALEFHIFT FF SO A8 K
& 140000, SERPAERN, UL AR RedHat 7u B MUK ©

BJGH#T: January 31, 2024
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6.2 H&

BITHEBEFRMS DBA BT A ANNES, SRS, DBA 8T & A G A DURIEZAT H 8 E ALl -

NebulaGraph#iLfEf glog FTELE{THE, £/ gflags #H HENH], HESTRLET HTTP SOShARESHEEBLH], J5 (EERE AR -

BITHEE®
24T H ERIERIA H % Jusr/local/nebula/logs/ °
WRFENebulaGraphiz fTid R HERZ T HEE K, HENSARLATH, HEASEIIS o« HE RS LIRE IEH

i Vi

* minloglevel : F/NHERH, FIASIEREFTXNMEAHMHE - /[iEER o (INFO) ~ 1 (WARNING) -~ 2 (ERROR) -~ 3 (FATAL) - #
WHEVHRAREE R o, EF PR EN 1 - MFEEEN 4, NebulaGraph &g R(EMHE -

o v HEFRIRS), EMK, HEICFEMIE - akERN ~ 123
Meta [R5 ~ Graph R55#1 Storage [R50 H B v] eSS BIVECE U T EE, BOABRIEH /usr/local/nebula/etc/ ©

BHEIBITHEHRS
ERMT < EFLHFIER gflags 28 (BFEHAESE0) -

$ curl <ws_ip>:<ws_port>/flags

S ViR

ws_ip HTTP fR&5H0 1P #ihk, ATLAAERLE XHHEE  BRMEN 127.0.0.1 ©

ws_port HTTP MR&SHSEO, AILIER B F&EE © BRIMES B 19559 (Meta) ~ 19669 (Graph) 19779 (Storage) °
N/

« BF Meta IR55 4 HIHIER/NH BRI

$ curl 127.0.0.1:19559/flags | grep 'minloglevel’

* HFE Storage MRS HIMH B AP

$ curl 127.0.0.1:19779/flags | grep -w 'v'

BERGEAT HEG

BN f B BUR AT BRSSO
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https://github.com/google/glog
https://gflags.github.io/gflags/

6.2.1 Z2fTHE

$ curl -X PUT -H "Content-Type: application/json" -d '{"<key>":<value>[,"<key>":<value>]}"' "<ws_ip>:<ws_port>/flags"

24 ik

key FHEMBNIZAT AR, ANEEES WL B -

value BATHERS, FIEEES WECE R -

ws_ip HTTP fi55HY 1P sk, "ILAERCE SUFFES « BUAEHR 127.0.0.1 -

ws_port HTTP IR& M0, W LAFEECE SR & o BOAMES A 19559 (Meta) ~ 19669 (Graph) 19779 (Storage) -
RN

$ curl -X PUT -H "Content-Type: application/json" -d '{"minloglevel":0,"v":3}" "127.0.0.1:19779/flags" # storaged
$ curl -X PUT -H "Content-Type: application/json" -d '{"minloglevel":0,"v":3}' "127.0.0.1:19669/flags" # graphd
$ curl -X PUT -H "Content-Type: application/json" -d '{"minloglevel":0,"v":3}" "127.0.0.1:19559/flags" # metad

mHEFENebulaGraphiz (FAHER Ti21T H &S, ERIRS G SWE MECESUFFEBERRA, MRFIERABN, HBRECE S -
RocksDB iz17 H &

RocksDB ;247 H#&@H £ /usr/local/nebula/data/storage/nebula/$id/data/L06 , HAF Sid HSLHIE - 1% HFEH H TR RocksDB £4( »

B 558 January 31, 2024
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7. M

7. g

H

7.1 & iHNebulaGraph i 818
NebulaGraph &7 (B RS KO EEIR, SO AMARAERMI T2, BIE HTTP MO%H -

7.1.1 Wt M AR

NebulaGraph#y & M FEEVRAH = N AR, FRMZECAS () BBIF, §I4H nun_queries.sun.600 ° /N[ fJNebulaGraphiss s 2 HHY b 4
TEVAMBAIE o FEPRETIRI AT -

eS| il VA

FRPRBFR num_queries T B IR AR 5 3L o

GiitER sum TEPROUTRY T - MBI HF SUM ~ AVG ~ RATE #il P 43k (P75 ~ P95 ~ P99 ~ P999) -
Geiti il 600 FERRGTT RS EIVE I, M ETSCRE 5 B~ 60 B~ 600 FUA1 3600 FP, 4MAIEREIE 5 )~ BT 1

S Ol 10 DEURIRGE 1 /N ©

7.1.2 #Eid HTTP ¥ 0 &8 W e
B

curl -G "http://<ip>:<port>/stats?stats=<metric_name_list> [&format=json]"

prinit PiEH

ip fRs5aan 1P dtik, "TDAfE LS H RN BB &SR -

port fRZ5 436 HTTP 30, A LAVEZER H RN EETCE TR - BUAEIL T, Meta fR55% 0% 19559, Graph 553 H
119669, Storage %5317 19779 -

metric_name_List RN, 2RI ES0ES () BRI -

&format=json FERLL JSON =GR E -

Rhre

1 NebulaGraphfRESHREER A, T BT docker-compose ps 742 & BT I 25 A AN AU O, AR5 38 1 120 O 2 il -

e L R S oY
#i) Graph 554, Hol 10 o EEFREH -

$ curl -G "http://192.168.8.40:19669/stats?stats=num_queries.sum.600"
num_quer ies. sum.600=400

EHNL NI
i Meta 55, &L 1 20 OBECFEERMEGT 10 080 P99 Lk (1%RIEHIOEE) HUFHIER

$ curl -G "http://192.168.8.40:19559/stats?stats=heartbeat_latency_us.avg.60,heartbeat_latency_us.p99.600"
heartbeat_latency_us.avg.60=281
heartbeat_latency_us.p99.600=985
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EWEEIEPRIF L ISON A5 z0R[E]

#ifj Storage I35, Hul 10 /SR AECR, JFLL JSON R TUREILER -

$ 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"}]

AR ARA P A IR
PEE BN WA, 2R ERZARSS a7 LB RS FETE

$ curl -G "http://192.168.8.40:19559/stats"
heartbeat_latency_us.avg.5-304
heartbeat_latency_us.avg.60=308
heartbeat_latency_us.avg.600=299
heartbeat_latency_us.avg.3600=285
heartbeat_latency_us.p75.5=652
heartbeat_latency_us.p75.60=669
heartbeat_latency_us.p75.600=651
heartbeat_latency_us.p75.3600=642
heartbeat_latency_us.p95.5=930
heartbeat_latency_us.p95.60=963
heartbeat_latency_us.p95.600=933
heartbeat_latency_us.p95.3600=929
heartbeat_latency_us.p99.5=986
heartbeat_Llatency_us.p99.60=1409
heartbeat_latency_us.p99.600=989
heartbeat_latency_us.p99.3600=986
num_heartbeats.rate.5=0
num_heartbeats.rate.60=0
num_heartbeats.rate.600=0
num_heartbeats.rate.3600=0
num_heartbeats. sum.5=2
num_heartbeats. sum.60=40
num_heartbeats. sum.600=394
num_heartbeats. sum.3600=2364

AL (A P R
Graph RS 3 FF—RIEET E 2 RIF G ETERR, SRR E 2 REEEE 9 BHE -

P =S [l R A BB BT W hrn e &0, 40 curl -6 "http://192.168.8.40:19559/stats" |
[B] 4R, FIA0 num_active_queries{space=basketballplayer}.sum.5=0 ©

7.1.2 j@id HTTP ¥ 0 &R FER

IR [E[LEF AL {space=space_name} AUTE AL & %S

TR R 2 B FERR, Se7E Graph FRESAVECE S K enable_space_level_metrics ZEUHIEIEECH true , FE5hNebulaGraph o (B3 E KA T
NS MECEEFEL -
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7.1.3 LR bR A

7.1.3 WA FER A

Graph

num_active_queries

num_active_sessions

num_aggregate_executors

num_auth_fai led_sessions_bad_username_password

num_auth_fai led_sessions_out_of_max_al lowed

num_auth_fai led_sessions

num_indexscan_executors

num_kiLled_queries

num_opened_sessions

num_queries

num_query_errors_Leader_changes

num_query_errors

num_reclaimed_expired_sessions

num_rpc_sent_to_metad_failed

num_rpc_sent_to_metad

num_rpc_sent_to_storaged_fai led

num_rpc_sent_to_storaged

num_sentences

num_s low_queries

num_sort_executors

optimizer_latency_us

query_latency_us

slow_query_latency_us

num_queries_hit_memory_watermark

Uil

TRERRY IR AR R LR -

THRAZ: ISR IR T IS RO BT SE R R T AR -

TEERAY S 1E R 2R HL -

HWHEA: NENEE N BRI SIEE0RE S B2 15 -
fFlin&E#Hnum_active_sessions.sum.5, 12 5 FAHHEFRT 10 HaiEk, BT 30 H&iE
], ILZIRRERE -20 (10-30)

4 (Aggregate) HFHUTHIA o

[ P BTG B S B R I 2 1 HS R -

[K] i€zt FLAG_OUT_OF_MAX_ALLOWED_CONNECTIONS -4 5 B4 TIE B SR i) R L) £ 14 & -
BRI R 2 E R o

#31#3% (IndexScan) FHTFHUTHFHA -

B ILE R -

JIR g5 Bii Sr i 2 TR AR -

EIREL

H RS20 Leader 25 ERIIEL
EWHRREL

IR 55 3 2 B E W A 2B R @

Graphd fR%5 %% Metad [ RPC i#5RKMAVEE -
Graphd R4 %% Metad R RPC iERE&E -
Graphd 5% % Storaged fR%5#) RPC iFREMAEE -
Graphd k% %% Storaged k% RPC i#HR4LHE -
Graphd R S5 H2ICH T AL -

BERIEL -

HEFF (Sort) BEFHUTISE -

PEALARHY BLAER R A]

HHIERM A o

M HER I [H] ©

IRENNAER AL LR TE AR -
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commit_Llog_latency_us
commit_snapshot_latency_us
heartbeat_latency_us
num_heartbeats
num_raft_votes
transfer_leader_latency_us
num_agent_heartbeats
agent_heartbeat_latency_us
replicate_log_latency_us
num_send_snapshot
append_Llog_latency_us
append_wal_latency_us
num_grant_votes

num_start_elect

i

Raft 71X F Commit H &HIER A o

Raft 0+ Commit IR FFEIREF(E]

DBEIERI ] -

DBEIEL

Raft Pl % SEAIREL -

Raft Ml 4% Leader WIHERH A
AgentHBProcessor /L BEIREL »
AgentHBProcessor #EiRHTE o
Raft E | HEERZECT AHVIER -
Raft &t S HAR T A AL -
Raft &l HHE 54T S AYER -
Raft GAH% WAL FIER ©

Raft A AT R AL -

Raft AR ERIREL -
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7.1.3 HiEEIR

Storage
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add_edges_latency_us
add_vertices_latency_us
commit_Llog_latency_us
commit_snapshot_latency_us
delete_edges_latency_us
delete_vertices_latency_us
get_neighbors_Llatency_us
get_dst_by_src_latency_us
num_get_prop
num_get_neighbors_errors
num_get_dst_by_src_errors
get_prop_latency_us
num_edges_deleted
num_edges_inserted

num_raft_votes

num_rpc_sent_to_metad_failed

num_rpc_sent_to_metad
num_tags_deleted
num_vertices_deleted
num_vertices_inserted
transfer_leader_latency_us
Lookup_Llatency_us
num_Lookup_errors
num_scan_vertex
num_scan_vertex_errors
update_edge_latency_us
num_update_vertex
num_update_vertex_errors
kv_get_latency_us
kv_put_Llatency_us
kv_remove_latency_us
num_kv_get_errors
num_kv_get
num_kv_put_errors

num_kv_put

i

AINIA A SER I 8] -

AN A A SER I A] -

Raft Hhil# Commit HAFERMITE]
Raft MY+ Commit HRERHIZERES (A -
HBRID A AERI ] -

TS S ER A] o

EAREIEIRT 7] -

BT REIA SARIEE S A REIR N 7]
GetPropProcessor fITHIVUEL
GetNeighborsProcessor #UT H #IIEL »
GetDstBySrcProcessor HUT H I 7EL »
GetPropProcessor I THILER[A] o
BRI ECE -

TR -

Raft Pl Aok -

Storaged fli55 %% Metad fR55/ RPC 1EKEMATEE -
Storaged fIR45% % Metad iR RPC #REE »
BRI Tag 40 -

THBRR SR -

AR R -

Raft il 5% Leader AR [H] -
LookupProcessor HUAFHIIEIRT[A] o
LookupProcessor HUATH H AL «
ScanVertexProcessor HUTHIVEL °
ScanVertexProcessor U THT HEHITEL -
UpdateEdgeProcessor #iU{7 AR [A] o
UpdateVertexProcessor HI4THIIREL -
UpdateVertexProcessor HfTH HEEAIEL o
Getprocessor HJFEIRMT ]

PutProcessor fXERF[H
RemoveProcessor AJZERAT A o
GetProcessor H47 HEE UKL o
GetProcessor HUTUEL

PutProcessor 47 H AL

PutProcessor HUTIXEL »
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B
num_kv_remove_errors
num_kv_remove
forward_tranx_latency_us
scan_edge_latency_us
num_scan_edge_errors
num_scan_edge
scan_vertex_Llatency_us
num_add_edges
num_add_edges_errors
num_add_vertices
num_start_elect
num_add_vertices_errors
num_delete_vertices_errors
append_log_latency_us
num_grant_votes
replicate_log_latency_us
num_delete_tags
num_delete_tags_errors
num_delete_edges
num_delete_edges_errors
num_send_snapshot
update_vertex_Llatency_us
append_wal_latency_us
num_update_edge
delete_tags_latency_us
num_update_edge_errors
num_get_neighbors
num_get_dst_by_src
num_get_prop_errors
num_delete_vertices
num_Lookup

num_sync_data
num_sync_data_errors

sync_data_latency_us

i

RemoveProcessor HUfT H E#REL -
RemoveProcessor HUTIEL °
EHIIERI ] -

ScanEdgeProcessor T HIFEIRE ]
ScanEdgeProcessor TR HEEAIREL
ScanEdgeProcessor HUTHIIREL
ScanVertexProcessor HUTHIAERRT ] ©
AL -

SIS SR

I INN=DR/ e

Raft &% SRR

SIS SR

T3 s B B O UCE @

Raft & i H&E] #4015 SR ER -

Raft 3 a H AT AL -

Raft B HEEIRZECH AHIER -

MR Tag AIKEL -

%

MER Tag M HEEEUVCEL -

JilESulioN e e

B3 SR UCKL

KRR ERATUCEL -
UpdateVertexProcessor H/THIZERT[A] o
Raft 5 AH% WAL [UIER ©
UpdateEdgeProcessor HU{THIVEL -

MHEx Tag AYREIRMT(E o
UpdateEdgeProcessor $iU{7H} HEEITIEL
GetNeighborsProcessor HUTHITEL -
GetDstBySrcProcessor HUTHIREL -
GetPropProcessor HI{FH HESAIEL

B UKL ©

LookupProcessor HATHIVCEL -

Storage [ Drainer $UEAIIEL »
Storage [F# Drainer %Uf H 85000k

Storage [F]# Drainer U1 ER 0} [ o
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P22 A ) B P

7.1.3 LR bR A

the

P 7S R O R PR AR AR R B S AU, FUA M E S RN AOZAT AN, W REERRA & 00, H P A sEEnE

B3
num_active_queries

num_queries

num_sentences
optimizer_latency_us
query_latency_us

num_s low_queries
num_query_errors
num_query_errors_Leader_changes
num_ki Lled_queries
num_aggregate_executors
num_sort_executors
num_indexscan_executors
num_auth_fai led_sessions_bad_username_password
num_auth_fai led_sessions
num_opened_sessions
num_queries_hit_memory_watermark
num_reclaimed_expired_sessions
num_rpc_sent_to_metad_failed
num_rpc_sent_to_metad
num_rpc_sent_to_storaged_fai led
num_rpc_sent_to_storaged

slow_query_latency_us

PiHA

YR IETEHUTHIE L -

HIREL -

Graphd [ S5 E 4L -

AT BER I 8] -

E I IER A -

B EWUHL -

BRI SR -

K E R T S 201 Leader 28 B [1IIREL

B B AR -

%4 (Aggregate) HTFHUTHIHE

HEFF (Sort) HFHUTHSE -

Z51#34# (IndexScan) FHFHUTHIF o

[ F P A BT B S B SR I 2 1 A
BREUER I 2 E R o

iS5 oL S IE R o

KB AR RO TE AN AR

IR 55 o 2 B EI W A 2B R R @

Graphd 5% % Metad ) RPC iR EMAEE -
Graphd fli%5% % Metad fR&5H) RPC #3REUR °
Graphd %5 %4 Storaged 4511 RPC iR EMIE R
Graphd fi%5% % Storaged k%) RPC 1HRk4LHE -

1B EWIERN A -

)5 #F: January 31, 2024
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7.2 RocksDB #iit%idE

7.2 RocksDB %7t %R

NebulaGraph{#f RocksDB {ERJEEFM, A AU E R NebulaGraphfiy RocksDB Ziif {548 -

7.2.1 J3H RocksDB
RocksDB 4iitThaeEkiA %1, 85 RocksDB SiitThag, 1R

1. {82 nebula-storaged.conf SUfFH' --enable_rocksdb_statistics ZHUHN true ° BCEZNIASUHHEHN /use/local/nebula/etc °
2. BEMRSEESAERL

7.2.2 Bl RocksDB 4iit{Z &,
I AT LA P TR IR 5 RO . HTTP MRS KB TR M5 B, B3R ME JSON Fatist R

s IEGIHER
s HERAMREEL -

7.2.3 -4l

{# LU F @& 3KBUFH RocksDB Siit % A
curl -L "http://${storage_ip}:${port}/rocksdb_stats"

g4

curl -L "http://172.28.2.1:19779/rocksdb_stats"
rocksdb.blobdb.blob. file.bytes.read=0

rocksdb.blobdb.blob. file.bytes.written=0
rocksdb.blobdb.blob. file.bytes.synced=0

f#HI LR 23K 5 RocksDB it (5 B
curl -L "http://${storage_ip}:${port}/rocksdb_stats?stats=${stats_name}"
B0 #E A LU R IE AR rocksdb.bytes.read F rocksdb.block.cache.add BI{E B °

curl -L "http://172.28.2.1:19779/rocksdb_stats?stats=rocksdb.bytes.read,rocksdb.block.cache.add"

rocksdb.block.cache.add=14
rocksdb.bytes.read=1632

fEF LU T a2 4KHUER 7> JSON 4% RocksDB 4iit 5 .-
curl -L "http://${storage_ip}:${port}/rocksdb_stats?stats=${stats_name}&format=json"

BN LU B AJEREL rocksdb.bytes.read 1 rocksdb.block.cache.add (4515 B HRE] JSON HIF&=EHE

curl -L "http://172.28.2.1:19779/rocksdb_stats?stats=rocksdb.bytes.read,rocksdb.block.cache.add&format=json"
[

"rocksdb.block.cache.add": 1
g
{

"rocksdb.bytes.read": 160
}

%5 #5: January 31, 2024
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¥

8. Hlii e

8. AL &

8.1 JaIEANZAY

8.1.1 S{H45iE
B BIIE A TR 2R R A T S A
4% P EINebulaGraphit, NebulaGraph2: Q8 — 1418, Sl P FEEHERNEHEL, WRIFRT SHRIE, B2 SuuE R A
Fo

IS AEIE
M S B IE R TR TE IR S & AR A 4 ~ I &S, 4 A P 2 INebulaGraphfty, 47 S 5000E -

5 A B BT

1. YRHEELE SCHF nebula-graphd.conf  (BRIAE KA Jusr/local/nebula/ete/ ) , HEU TS

o --enable_authorize : ET/B A S MIIE, TEM: true ~ false ©

the

o BUAEOLT, S rISiEsh 2 RpIny, A LUEA root F 4 MER B i9:%# 2| NebulaGraph °
s FFESBRIEE. BAN God FAEMSH root , BT nebula o A EIEREES LN E A ERR o

e --failed_login_attempts : FIi%EI, TFETFINRINLSEL - 21 Graph 775 VFELLH N EREBAIEL « B AT, kP Sw8ie - R eL2h
Graph T &, ARVFRIKECH Has * xEk -

* —-password_lock_time_in_secs : F[iEMI, FEFHIRIMILSE - ZIEANEREEE, WHgkBiEnntE o f6. # o
2. HfENebulaGraphfiR% °

%5 # 3 January 31, 2024
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8.1.2 A&

8.1.2 A&
Fi P& HE 2 NebulaGraphif A4 s R AT sk LR 5 . ACCR AR P AR 26 8 -

TR GRS, F P HEE T oA P A 88%E % NebulaGraph, 1 B85 7T LIHT AU E L BGR TZ P IA #f G AR o

fbre

o BUABOLT, SHIRIEDIEER XM, A LLER root Ml & MEREHEHE|NebulaGraph °
o EEOERE . XTI A EE R SR A R

B ( CREATE USER )
FAAT CREATE USER 5] AT LA HTHNebulaGraph fi /7 2 Hi{Y God A& (Bl root AIF) BEWSHAT CREATE USER #HA] ©
o EE
CREATE USER [IF NOT EXISTS] <user_name> [WITH PASSWORD '<password>'];

o IF NOT EXISTS : TR QIEIIA &S GEIE, RANEER, Fa0lg@gmAs o
* user_name : fFAIEMIAFS - KEREZH 16 MFHF -
* password : FAP AN RHIENG o BUAEIG N ZEF/EH (1) « KERE N 24 MFF -

* Rl

nebula> CREATE USER userl WITH PASSWORD 'nebula’;
nebula> SHOW USERS;

ST S +
| Account | IP Whitelist |
P — e +
| "root" | " |
| "userl | " |
C S —— T S S S S S S +

AU P ( GRANT ROLE )

AT GRANT ROLE iEA) W] LA FEE R Z RN B A AR TR - 4511 God AT Admin £ P EES AT GRANT ROLE 1EA) o FEANRAY
Uil 1ES W EMAERR o

s Bk

GRANT ROLE <role_type> ON <space_name> TO <user_name>;

* Rl

nebula> GRANT ROLE USER ON basketballplayer TO userl;
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8.1.2 HaH

ESF P ABR  ( REVOKE ROLE )
FHAT REVOKE ROLE 81 AT LLILES FH P2 16 R R 25 (R O TN B A AR 4 BTN God AT A H1 Admin /& F P AESEIIT REVOKE ROLE TE4) o F @ FLIRAY
Ui, ES 0N E A ERR -
o iHIE

REVOKE ROLE <role_type> ON <space_name> FROM <user_name>;

o Rl

nebula> REVOKE ROLE USER ON basketballplayer FROM userl

BEEETH R ( DESCRIBE USER )
FAT DESCRIBE USER iBF) 7] LI FE T8 E R ERES -
o EE

DESCRIBE USER <user_name>;
DESC USER <user_name>;

o Rl

nebula> DESCRIBE USER userl;

R S — +
| role | space |
I S +
| "ADMIN" | "basketballplayer"

R S — +

BEEEZ BN FABR ( SHOW ROLES )
FHAT sHow ROLES #E )R] LA B 15 RE A BINAIATE A (BR root LLAM) F%d B A G AURANIE S, ©

. ik

SHOW ROLES IN <space_name>;

o Rl

nebula> SHOW ROLES IN basketballplayer

C S —— R — +
| Account | Role Type |
S dromosscccooo +
| "userl" | "ADMIN"

C S —— R — +

BB FH 251 ( CHANGE PASSWORD )

AT CHANGE PASSWORD 1E &) A] UEEL A P& h5, (BeRi TR B4R (I IH B RGN HT &g o

. ik

CHANGE PASSWORD <user_name> FROM '<old_password>' TO '<new_password>";

* Rl

nebula> CHANGE PASSWORD userl FROM 'nebula' TO 'nebulal23';
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8.1.2 iFEH

B 251 ( ALTER USER )
AT ALTER USER TBA) AT LUEEUA F 251G, BB AT EREIHE Y - SR God AEAF (Bl root A7) BEMSHIUIT ALTER USER iBH] ©
o B

ALTER USER <user_name> WITH PASSWORD '<password>';

* =l

nebula> ALTER USER user2 WITH PASSWORD 'nebula’;
nebula> SHOW USERS;

T — T — +
| Account | IP Whitelist |
S - +
| "root" | "" |
| "user1" | ""

| "user2" | "

S - +

MR F 7 ( DROP USER )
AT DROP USER TEAJ R LAMHIBR A M FI{Y God f e F B HAT DROP USER iE4] ©

555>t‘;

ERH FAN 2 BEhETTZ R MRl &0, 1 EAURIITE 2 AT 208 AR -

o B

DROP USER [IF EXISTS] <user_name>;

o Rl

nebula> DROP USER userl;

HEEMPYIZ (SHOW USERS )
AT sHow USERS FEA)E] LAE B PR o HHI{ God i RES T SHOW USERS TEA] o

* Bk

SHOW USERS;

* il

nebula> SHOW USERS;
fooooosoos e +
| Account | IP Whitelist |
T —— Hiooooooooccoooooo +
| "root" | "" |
| "user1" | ""

| "user2" | "192.168.10.10" |
T —— Hiooooooooccoooooo +

%5 #5: January 31, 2024
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8.1.3 WEMAENR

8.1.3 NEMEIR
Frsf e, S —Em RS o B P AT LU A 5 LA O A R P AT SEIRV A 2501

MEAE
NebulaGraphW & T £ A&, WiEWT:
* God
o WithEEURA S, A TABREMRIR « 00T Linux 69 root fl Windows H/f administrator e
* Meta RG MRS, 2 B0 God AEMF root . ZTHH nebula e

THRIHMETL root PR, PRIEEGERZ 4 -

* fE nebula-graphd.conf SCEEH (BRIAH % Jusr/local/nebula/etc/ ) , 24 --enable_authorize y true Fif:
o —MEREHEEE— God AEAF, AP A LUEFEERNIIE RS E -
s NEFRFEEI God ffs, HEEFEAERIN God A root ©

e Admin

o WIRRMIEZE FHHE Schema 1 data AUREHUR
o ] URFRCR P B0 18 25 IR R EL At P -

HEERAUET ADMIN ZU3HY# e e B A - -

* DBA
o XSIRBRMVEZE FHHE Schema Ml data AUREHR
o TCTARFAUR P R [ 2 [ B A 4 HLAL D e

e User
o WABRAAIE Z [EHE Schema A H AR o
o WARAIEZ FE data ISR

e Guest

o WIRRAEIE 2 FHHE Schema il data i - SR

fre

s NEFETUEAR, HEEEHBANMNERE -
o —MRPE—AEZEERN A BEIE — M EIER o EUH PSR -
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8.1.3 WEMAENR

AR
FAEHUTRRRATT -
PR God Admin DBA User Guest Basic
hi)
Read space Y Y Y Y Y Y
Read schema Y Y Y Y Y Y
Write schema Y Y Y
Write user Y
Write role Y Y
Read data Y Y Y Y Y C
Write data Y Y Y Y C
Show Y Y Y Y Y Y
operations
Job Y Y Y Y
Write space Y
!;erpriseonly

LA R T Basic A @RIk (Tag/Edge type )R FREHE

Show operations WFFEERE, H&7EHSRERNIIT o (140 SHow SPACES , & A T AT AT, (H2 R4k E A SRRAMEZERE - AF God A
W] LAFHAT SHOW USERS 7T SHOW SNAPSHOTS 1] ©

%5 #F: January 31, 2024
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8.2 SSL %

8.2 SSL jn#

NebulaGraph ¥/ # 7% /4% ~ Graph {55 ~ Meta fR$5F1 Storage AR55 2 1A1#t4T SSL INZ &, ASXNEunMikE SSL & -

8.2.1 {EEFEIN

TS SSL I S5 L RE -

8.2.2 ZHINH

S EINE
cert_path
key_path

password_path

ca_path
enable_ssl false
enable_graph_ssl false
enable_meta_ssl false
N NI
8.2.3 IEP I

PiAA

PEM IEB K% -

EEIEPHIBRR -

B SCRIER AR E -

SEIT CA IEH MR o

EEIFE SSL N o

ZRINAE Graph k%5 1JFfA SSL N -

FEME Meta fR55 LIF/R SSL % e

RTER SSL n#, A SSLiEf o NebulaGraph Sz 35 Fill HE

* BEZIEPER

FRATHIEZEZIUED o FERIEINZFRE, X NAECE X N% B cert_path ~ key_path F1 password_path °

o CA ZAIEHER

T EAINIENF (Certificate Authority) FIBZEAUES o FF EARIEIIE RS, A0 RIAACE SCAFNEE cert_path

8.2.4 NN FEmE

NebulaGraph={#§ = NE SRS o N KR AR SERRE 2 IIE4H A -

o X% P ~ Graph JIR$5 ~ Meta JIR55#1 Storage R55 2 AR &A% ©

FFEAE nebula-graphd.conf ~ nebula-metad.conf /I nebula-storaged.conf BRE 3L, 1%'E enable_ssl = true °

o W PUEA Graph MR% 2 IS HIECGRINE o

A THEEEER —MUEN, (OFAMNTR Graph BRESAR T o Ky HABARSS 7T LU P M 448 (5
BR &S, 1% E enable_graph_ssl = true °

o WEBEF Meta JRESHRAEREIRNE -

| FAwME

key_path Fl ca_path °

T BB nebula-graphd. conf

ERTF IR meta MRS EHITRZHIEE o FFZE0X nebula-graphd.conf ~ nebula-metad.conf F/l nebula-storaged.conf BR'E /4, 1% & enable_meta_ssl =

true °
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https://github.com/vesoft-inc/nebula/blob/a67d166b284cae1b534bf8d19c936ee38bf12e29/docs/rfcs/0001-ssl-transportation.md#usage-explanation

8.2.5 A

8.2.5 fi F 7=,

1. BEAEB BN B 50 -
2. FEXT B BCE SO ARG IIIE B RCE A SRS ACE. -
PIANEH BEAIE, JA% 0 ~ Graph k%5 ~ Meta fk$5H1 Storage AR55.Z [ RYEHE (ERIBATING o F5 20 =AM B SCHFAR AT MR E

--cert_path=xxxxxx
--key_path=xxxxx
--password_path=xxxxxx
--enable_ssl=true

3. B B X EEHRFEIRMZEELN CA - REIREIES N nebula-test-run.py °

%5 ¥ January 31, 2024
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9. & 5IE

9. FSWE

9.1 NebulaGraph BR (#£[X /i)

9.1.1 {14 =& Backup&Restore

Backup&Restore (f&#% BR) &—# 24757 M (CLI) LTH, W& NebulaGraphiEl2 A%dE, & @ik & 60 S0k = £k -

hie
o —HEBREE AR E R -
o SCRRET LUT &0 SR E 2
o AMREA (SSD 8¢ HDD) , BEUXAEMNIRIFEE6EA
o WA DI S 454% (Amazon S3) = FHEMRSED, Flal: FIEAM 5% (Alibaba Cloud OSS) ~ MinlO ~ Ceph RGW % °
o TR FHIKE % NebulaGraph#FF
o (SEEGVETHRY) R iE e B AEUE o

P

e NebulaGraphiiATFEN v3.x °

s BIEEHOCFER&R, ASTHEEER -

* Listener &R A Ry, HEXRGWAL R & -

o MIRFHEIRR A, SO 2 EES N IRGIBFOAHMBE S o ] DITEAMAEE NFS SUHERSE, LUER & Edma R B AR Ry 3
G

o EINEZS I LR E B ERE, AREISERRE, I HAERHY Storage FAUEE N IP F7—5 o 3558 B 25 [ R BRAERE Fh AR T g B 23 1] o

o HEE RS, FraES RS DDL Al DML SR M2, HATRUTEL S ITETRE, flingR 2 525 A -

o HURKE B H — B R AR S5 S g5 L

o REFFHEARIT BN NebulaGraph& R/ BR -

AT EA BR
W LUEIR A0 AR BR:

1. %% BR
2. #f BR #{H%udE
3. /] BRKEEE

LA

* NebulaGraph%£K# {7 T & nebula-br /143 (3 4 34 #)

%5 #F: January 31, 2024
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https://www.bilibili.com/video/av851858570

9.1.2 %% BR

ARSI ERHLER BT BR 205 -

Ere =l

9.1.2 %% BR

£/ BR TE&{}FIE NebulaGraphftf, % %% NebulaGraph Agent {55 - Agent B&EREFE AR DSFEiE, A TEE

NebulaGraphfiR$5#1 Ef% ~ FE#E (U - BR LA Agent Y%7 w0 F 3L o

AR
NebulaGraph BR Xk Agent
3.5.x 3.5.0 3.4.0~0.2.0
3.3.0 ~ 34x 3.3.0 3.4.0~0.2.0
3.0x ~3.2.x 0.6.1 0.1.0 ~ 0.2.0
%% BR

{1 F b S e

1. T4 BRe

wget https://github.com/vesoft-inc/nebula-br/releases/download/v3.5.0/br-3.5.0-Linux-amd64

2. BBCUHEETRA br o
sudo mv br-3.5.0- Linux-andé4 br
3. ¥ BR HUTIR ©
sudo chmod +x br
4. H\IT . /br version BEE BR KA ©

[nebula-br]$ ./br version
Nebula Backup And Restore Utility Tool,V-3.5.0

1 FRRD 2%
ERRGZSE BR AT, & TENT:
o U3 Go 1.14.x SEFHRA
» %% make °
1. ZEB& nebula-br FEZALER o
git clone https://github. con/vesoft-inc/nebula-br.git
2.3 A br B o
cd nebula-br
3. %% BRe

make

F PR LLFE AT 2 4THI bin/br version , USSR [E DL 2,

A G = AL @
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https://github.com/golang/go

9.1.2 %% BR

[nebula-br]$ bin/br version
NebulaGraph Backup And Restore Utility Tool,V-3.5.0

4% Agent
NebulaGraph Agent U Z#HIEAAFE S MLEMZEEE 5, 8 RPC il BR TAIRHLIRS -
HEBEVLAET, HITLUTHRE
1. F#; Agent °
wget https: //gi thub. con/vesoft-inc/nebula-agent/releases/download/v3.4.0/agent-3.4.0- Linux-and64
2. &3 Agent [EFRH agent °

sudo mv agent-3.4.0-linux-amd64 agent

3. & F Agent A[HUTHUR °

sudo chmod +x agent

4. PUTLL T4 fE%) Agent e

the

JA51 Agent #i, WRCERMERFN Meta RS, HH Agent XN NebulaGraphfR5s H kA&7 B RIS HR -

sudo nohup ./agent --agent="<agent_node_ip>:8888" --meta="<metad_node_ip>:9559" > nebula_agent.log 2>&1 &

o --agent : Agent FR7ENLERAY IP HUHEAI D A3 T <

o --meta: BEHEHE— Meta MSSFTTENLERAY [P MbEFIVT A5G

o --ratelimit: AIGEI, PREISCUE RN EEVEEE, B RS S BCARSS R AT o B Bytes ©
ilan:

sudo nohup ./agent --agent="192.168.8.129:8888" --meta="192.168.8.129:9559" --ratelimit=1048576 > nebula_agent. log 2>&1 &

--agent ECEHY 1P ik ZANC ECFh Meta Al Storage M5 EiilAssURIF—20, RIFFEMAAESE IP #iklk, 0 Agent JTCiE5)

5. EHERSG I EE Agent FHBITIRE »

nebula> SHOW HOSTS AGENT;

Fomemmecmemmeeen Pocmoms Pomsmmmmnns +. + + +

| Host | Port | Status | Role | Git Info Sha | Version

fromcocsosoosomonos Hreccoos dhmcmomonnas + + + +

| "192.168.8.129" | 8888 | "ONLINE" | "AGENT" | "96646b8" | |

Fomemmecmemmeeen Pocmoms Pomsmmmmnns +. + + +
LR

% E_LIST_CLUSTER_NO_AGENT_FAILURE

AR AR R A8 I E_LTST_CLUSTER_NO_AGENT_FATLURE 5%, W RE/ZFHT Agent RS H BIE#E Agent RESEEHEME Meta RS & AT
SHOW HOSTS AGENT EE&4ERE FFTA T SH0 Agent RSSAVIRA, HUFPRAE R oFFLINE I RiEM Agent &I, REKRERS) Agent fRESHIAH4EF
H) --meta ZECE B IER -

%5 # 3 January 31, 2024
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9.1.3 f#f BR & {4

9.1.3 #H BR &R
RIS BR TEE, TU&HBMEZ SR, ACABmAER BR &H50E -

g T1E
7% BR Al Agent HESHFHIFENEN LZTT Agent o

* ffii\NebulaGraphflR &5 1IE/E217H ©

o WURTEAHORAF &0 SCMF, FFEAE Meta [R5 - Storage RF5#3 71 BR Hlas OGN BIZMREIRT &G B3, JTHCRER R, FINFEEOIE
k5 %1% H A SRR

e

TEEF A, TATEMH P NFS (Network File System) f#fi#i% & 4£#%] Meta k5588 ~ Storage IR5#8#1 BR #la§ LA &y, 5%
/] Alibaba Cloud OSS ~ Amazon S3 #ATIEE & o Y T BB A SR EBARRT, LA TFaRX & h BRI EE R, 2583
PRI - FLEE, WS WA BR REEWE -

BIESR
£ BR LERZRBET UmFEBOARRER /bin/br) BT LUFar &0 BN EREIIT 2 B & DIRME -

the

PR & SRR AE

$ ./br backup full --meta <ip_address> --storage <storage_path>

i

 SEATLLT AR meta ARSSHIMIIL S 192.168.8.129:9559 YR MEREA T R B EHIRME, IR EHUFREEIAHA  /home/nebula/backup/ BETET -

WREZLAD metad Hukk, ALIEAEFER D -

HipEARMES, ZINH & leader metad FIEHE, FIL4E L1 metad 1748, FEFHHEDEN leader metad FIEHF (BEHN
<storage_path>/meta ) ¥tz H Al follower meatd 5 sifUXF R H 3 o

$ ./br backup full --meta "192.168.8.129:9559" --storage "local:///home/nebula/backup/"

o SBATLLF 2% meta RS AL 192.168.8.129:9559 FURE N ERBEAT 2 B A M IRAE, IR & SUFRERIFRE s3 IR REMERSS br-test
A% Y backup H ©

$ ./br backup full --meta "192.168.8.129:9559" --s3.endpoint "http://192.168.8.129:9000" --storage="s3://br-test/backup/" --s3.access_key=minioadmin --s3.secret_key=minioadmin --
s3.region=default
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9.1.3 f/] BR #& &kl

LU H fir & fAH R B4

ZH g R TV BAE BiA

-h, --help - i T BEEW)

--debug - i T HEELZHAEER -

--log string & "br. log" HERRRE -

--meta string 2 I meta RSSHIHBEFING DS o

--spaces stringArray i 7 (g ThRE) fREEEHMEI=EET, REEF&H
BHEZE o mgE L EZSA, Fi%EHN --spaces nba 01 --
spaces nba_02 °

--storage string = I BR & IMEURENLE, #5350  <Schema>://<PATH>
Schema: FIE(EN local F1 s3 o #fE s3 i, FEEE
s3.access_key > s3.endpoint ~ s3.region Fll s3.secret_key °
PATH: fFi#fIERIBEAE -

--s3.access_key string T I TR

--s3.endpoint string w o S3 XAMRSS VIR A4 E) URL, 8% http 3% https °

--s3.region string B 7 B O E o

--s3.secret_key string & I FIP TIN5 % 2 45 B8 70 R ASIE S 2 FAF R B,
IIREE o

T

FERERUE, WU BR &G HRIEIE K E EINebulaGraph « BR#%(E, HS0# BR ELUE -

BJE T January 31, 2024
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9.1.4 {#F BR KE4E

9.1.4 f£ BR KE R
WEEF BR %1% T NebulaGraphf4aR, 7 LUt &6 U THERIKE. o AR TIE T £ (5 SR E SR

REPITHIIE, BIRER LD EMEIRSBMER, RIEEEA& B SCIFRIEE - BIURAT& i B ARaRRE LR -

KR T BB AT -

e TAE
7% BR Al Agent HAESHFHIE NN LZTT Agent ©
o TINS A B R SR 51k 2 £ N ebulaGraph £ £ -
o TAEEEROIRIMEI— 2, BURSHEA BARER BN EE -8, A BHEER S RE R — 5 -
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9.1.4 {#F BR KE4E

BIESR

£ BR LERZRBET UmFEBOARRER /bin/br) | SERLUTIRE
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1. AP A LU LU T a4 5 A & 0 5 B

§ ./br show --storage <storage_path>

Blan, ATUAME R LU R 6@ 7 H7EAHS  /home/nebula/backup & TZFHIEAIEE. ©

$ ./br show --storage "local:///home/nebula/backup"

RS - +. N — R — +
| NAME | CREATE TIME | SPACES | FULL BACKUP | ALL SPACES |
T +. + S Prooooosooooo +
| BACKUP_2022_02_10_07_40_41 | 2022-02-10 07:40:41 | basketballplayer | true | true
| BACKUP_2022_02_11_08_26_43 | 2022-02-11 08:26:47 | basketballplayer,foesa | true | true
e + +. Arcoooosoonao frocoasoooona +

LA ar & I HHAEHA s3 MRl AU SAEMEARSS br-test A T HY backup FAIEMAIFEE. o

9.1.4 {#F BR KE4E

$ ./br show --s3.endpoint "http://192.168.8.129:9000" --storage="s3://br-test/backup/" --s3.access_key=minioadmin --s3.secret_key=minioadmin --s3.region=default

LURSIH ir @ BIRE RS HL

-h,-help - i
--debug - A
--log string =
--storage string =3
--s3.access_key string &
--s3.endpoint string i
--s3.region string &
--s3.secret_key string w

2. AT LA R DU fir & PR E K

$ ./br restore full --meta <ip_address> --storage <storage_path> --name <backup_name>

BINE

"br.log

SRS (S

Wi

HEH) -
BEEFRLZHERFE -
HE#E -

BR & EURFEAE, #5208 <Schema>://<PATH>
Schema: FIEMEH local F s3 o %% s3 B, FEIHE
s3.access_key ~ s3.endpoint ~ s3.region A s3.secret_key ©

PATH: 17 BRI -

FAFIRRAR -

S3 WAMRSG R4 AT URL, $8%&E http 8¢ https ©
BAE O FTEEALE ©

R TN 6 SRR ES £ F AR B,
ik -

Fan, ATLAMERA IR @4, FAH  /home/nebula/backup/ BEETEHAIEHRRE EI meta ik} 192.168.8.129:9559 HEFEH:

WHEMHL TS, KA 3 DI REERS br-test #H T  backup FUFES, EE] meta ARG AIHINEYY 192.168.8.129:9559 [LEEHREH o

§ ./br restore full --meta "192.168.8.129:9559" --s3.endpoint "http://192.168.8.129:9000" --storage="s3://br-test/backup/" --s3.access_key=minioadmin --s3.secret_key=minioadmin --

IAREI T EE, FREYR DA RE )

Restore succeed.

WA P R IPAN & (D SRR A, TETRESRREE R EAE A add host [ FIARREH AN Storage AL »
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PUN 3 i i BRI KRS HL o
28
-h,-help
--debug
--log
--meta
--name

--storage

--s3.access_key
--s3.endpoint
--s3.region

--s3.secret_key

HaERm
string
string
string

string

string
string
string

string

Fm

FI

ol o

iy

BOAE

SRS (S

9.1.4 /] BR &£

Wi

"HEWY -
BEEFRLZHEREE -
HAERTE -

meta IR HIHHERI 15 o
wRBT

BR &hEURFEMNE, 5N <Schema>://<PATH>
Schema: FJIE(ER local F1 s3 o i%fF s3 B, FEEE
s3.access_key ~ s3.endpoint ~ s3.region fll s3.secret_key °

PATH: f#i#fr BRIBELE

FITFPRIEAF -

S3 XAMRSS A4 ) URL, 487 http % https °
B O P e B E -

F PR TIN5 ER A RORBIE R4 T AT R, 40
R ©

3. WIRAEE R A PR AR, FI AT LU AT LU R fr 78 BRI ST © 1% & RHE BRI SN RO STk, RIS AP e m] LU A i & VB B A MDA A

FEIE A S o

$ ./br cleanup --meta <ip_address>
LURSIH i IR RS

244

-h,-help

--debug

--log

--meta

--name

--storage

--s3.access_key
--s3.endpoint
--s3.region

--s3.secret_key

--storage <storage_path>

R
string
string
string

string

string
string
string

string

--name <backup_name>

Fm

B

iy

BOAE

S (S

Wi

HEWY -
BHERLZHEREE -
HAERRTE -

meta IR HIHHERIG 15 o
EINET o

BR &hEURFEMNE, 5N <Schema>://<PATH>
Schema: FJIEEH local F s3 © 2EfF s3 I, FWEIEHE
s3.access_key ™ s3.endpoint ~ s3.region fll s3.secret_key °

PATH: M BNEE -

FATHRRAF ©

S3 XFAMRERIVIAEL 4 URL, 57 http 5k https °
AR OFITEMERALE -

RTINS 74T S AN RIIE A T AT R RO, &
IRORE ©

5 E#: January 31, 2024
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9.2 HHRE

9.2 EHRLIR

NebulaGraphf2 ftf (snapshot) Thfg, HTORAFEEES AR RIS, 2 HINEER B R SORIRIER, W] DUE T PRI IR E £l -

9.2.1 FifES<1F
NebulaGraphf) £ {5 A ES LB E S ARG, A EA7 B P ERRE A BRI Th AE o
R B GHAEF R, (L God £55 F =l LUE B TR BRTHEE « 2T @i, %5 WS M G iUl -

9.2.2 IEEFEI
o RGEME LTS, BWIZIBIE IR, FIAI7E add host ~ drop host ~ create space ™ drop space > balance ZFHE{EZ J5
o ANFF A B EML O R R BSOS, FEFIMIER -

o R FFRE R, BOABSTEH Jusr/local/nebula/data °

9.2.3 PLERERIZ

QPR PR E X2 HEhE leader Meta RS #FIFTE Storage ARS5#7HY H 3 checkpoints N AIEE
FT PR MR ATTERE TR, ATLMEH Linux @4 find © F40:

9.2.4 AR
4> CREATE SNAPSHOT W] LA B AR 24 Hi A [B] s O R o HSZRF O A RS RO ER, RS HF0I e B 2SR R iR -

the

AR AR RN, I R R E R A

nebula> CREATE SNAPSHOT;

9.2.5 HHE MR
A4 SHOW SNAPSHOTS W] LA B SEREF AT TR -

nebula> SHOW SNAPSHOTS;

R 2 b e m e mmmmmmemeoo o +
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9.2.6 MiBREHER

ZHLUIEAL T
S ViAH
Name PREBAFR, BIZEN SNAPSHOT | FRIZSCIE R PIBSCHE, JR4ENPLRE QIR A & (UTC ) o
Status PRIIRAS o VALID FERMRRARL,  INVALID FORMRIETCAR -
Hosts BIERHEERTA Storage ARSS#H0 TP Mtk Flvg M -
9.2.6 fHERPAR
4> DROP SNAPSHOT FJ LAMMER T ERITRER . 1B A:

DROP SNAPSHOT <snapshot_name>;

EN/EURE

nebula> SHOW SNAPSHOTS;

+. S e L e PR +
| Name | Status | Hosts |
+ [ — N — +
"VALID" | "127.0.0.1:9779" |

|
+ L ommmm e +

9.2.7 MKE IR

Aming

IR PR, AR R T & A E S BN (AT T 0RoP SPACE $81F) . AR A= MBI TTIEIRE

YRR IR E SRR S, FET P TR SR M SR A, WAL shell BIZRMHATHRME « SSTLZHANT

1. QIS 27 leader Meta IR % F1TH Storage MR55#sHI%EE H RN LR checkpoints H 3%, RGN o LIASTHE, HEE 2 TR
[BIE, BIEEAYHER 5 BIERTELE Jusr/local/nebula/data/meta/nebula/0/checkpoints ~ /usr/local/nebula/data/storage/nebula/3/checkpoints F /usr/local/nebula/
data/storage/nebula/4/checkpoints o

$ Ls /usr/local/nebula/data/meta/nebula/0/checkpoints/

2. BHIRFELFEE L REKER, A LIRS A& AR R SRR, R ERAO SO data A wal S BIFE DLEIS BRI LB H S (AN checkpoints “F4) , &
52 Y data Flwal , SAJSEBEERERITT -

THEFANEEZNE Meta T4 data fl wal B3, FAGFAEERERELLE Meta Eif1ik% leader BIFFIL, WRNEZA Meta a1, FHY
leader ML REHE Meta Hl, SEIRE KN -

5 ##: January 31, 2024
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10. [AF 5%

10. F# 5%

10.1 A I

FATAT LAIRAS 551k NebulaGraphf) Storage M55 SLBLM HI9E - 4R GIIES N Storage 7 #HH

Rhte

HAitfe B i85 AR H -

BB RANEE VT -
EIE B

SUBMIT JOB BALANCE LEADER BEMES S AITE R Z T leader © %44

HE Bk HERES, BRI -

JREESS ID (job_id)

)5 #F: January 31, 2024
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11. FHfEEE

11.1 Compaction
KIAE Compaction FIMIRIZE ©
NebulaGraph', Compaction i HE B /G S #RIE, MEEEAMEEZERIFHI o

Compaction FR{E & BEHUEERL EAVEGE, R EALIREMMERG], REHEREIEEA, 7B RIHEREE - K RELYES ANebulaGraph/s, AT
ERILEERE, FEFIMA compaction #E (42E Compaction) ©

%te

Compaction #RES KA 5 FREALRY 10, BWAEWSSRIEH] (FIANER) HUTIZRIE -

NebulaGraph& B34 Compaction #1E: HE) Compaction F14: & Compaction °

11.1.1 E 35 Compaction

E 3/ Compaction ;&£ 7E RGUEEEIR ~ BAEURE R EGH HEIRA Compaction #E1E, $RAFERT B A AYEEMERE - BRIANERL T, H 3 Compaction &3
RA, ArRRTE LS5 mlAfi gk . SBURIME S 10 #mmikss o
11.1.2 & & Compaction

22 Compaction R LUXT 2 [AIFEAT RHMUBEE G #R 1B, GIAn&IF3CH: ~ Wbk TTL RS, R EFRZETFILE o EAW T EUHITRE Conpaction
A

Rbre

VAR RIGEH (FIANRR) PUTIZIRME, e KR & AR 10 Smakss -

nebula> USE <your_graph_space>;
nebula> SUBMIT JOB COMPACT;

EifiAr & 2R EIELEY ID, FF A DUERIN T a7 2 ZF Compaction IR

nebula> SHOW JOB <job_id>;

11.1.3 #RIEEIY
HifRiENebulaGraphftEfE, H5 5 FHREEIL
s BURSASERUE, TEHUT SUBNIT JOB COMPACT °
o MV SSRIEH] (FIAN% =) HHAT SUBMIT JOB COMPACT °
* ¥ Compaction FIE AGRE, THTERL B AT nebula-storaged.conf X EM T SH (. HBHRHEHEN, BHEEFSAF Compaction)

# BAHERRSIS 20M8/S,
--rocksdb_rate_Limit=20 (in MB/s)
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11.1.4 FAQ

Compaction FH5% ) H ETERR?

11.1.4 FAQ

BRINEOLUT,  Jusr/local/nebula/data/storage/nebula/{1}/data/ B3K FHISCH4N L6 3UHF, SE L L06.0ld.1625797988509303 , FLENAN T HIHELS o

** Compaction Stats [default] **

Level Files Size Score Read(GB) Rn(GB) Rnpl(GB) Write(GB) Wnew(GB) Moved(GB) W-Amp Rd(MB/s) Wr(MB/s) Comp(sec) CompMergeCPU(sec) Comp(cnt) Avg(sec) KeyIn KeyDrop

Lo 2/0 2.46 KB 0.5 0.0 0.0 0.0 0.0 0.0 0.0 1.0 0.0
Sum 2/0 2.46 KB 0.0 0.0 0.0 0.0 0.0 0.0 0.0 1.0 0.0
Int 0/0 0.00 KB 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

WAREETH L0 SCHFEER S, SHRPERERMECR, WLUEA compaction °

A] LA 7E 221 B 23 (Bl T 42 &= Compaction FREIG?
a[LL, (EENRRER 10 &MRE, FRESHMIeE -

25 Compaction HRVESFED: L KATH?

0.0
0.0
0.0

0.53
0.53
0.00

0.51
0.51
0.00

2 0.264 0 0
2 0.264 0 0
0 0.000 0 0

R E LG HEERS], FI4 rocksdb_rate_Limit Ry 20MB/S B, AR LUET mER#ASE/rocksdb_rate_Llimit Ffh s ZAETRAUATA] o 20R

BB BT HRRRE], RIRLE, HEKLD 50MB/S e

AT LLEN A4 rocksdb_rate_Limit P57

RALL o

4 Compaction HEEFF4R5 AT LUEE LEIE?
AATLME L, DAERFRAESEAL © iX & RocksDB MIBRH o

#J5F#: January 31, 2024

-451/750 -

2023 vesoft Inc.



11.2 Storage 3 i

11.2 Storage 1 &4

FA P AT LAGSEF SUBMIT JOB BALANCE #56)F-44) 1 #1 Raft leader M7, SiETHZH-LE Storage IRS5 &8 7 (E# T4 - #1515 W SUBMIT JOB
BALANCE -

SUBMIT JOB BALANCE iy <18 B AT — A FES KT B EIRAII B 0 047, Z5IbE LB P E LA S LS 10 1P il EEIFE FES R
TNEEETAHES 2RI

11.2.1 555 K546

!erpriseonly

DU RS F859) F 0 A7 o

11.2.2 ¥ leader 531

FH AT LU F 74 SUBMIT JOB BALANCE LEADER 3743 A7 fir A 23 (8] 49 leader °

N/l
nebula> SUBMIT JOB BALANCE LEADER;
FH PR LLERAT SHOW HoSTS & 25 4E

nebula> SHOW HOSTS;

+. s R +. frooccosco + +

| Host | Port | Status | Leader count | Leader distribution | Partition distribution | Version

+ I + R + - + +

| "192.168.10.100" | 9779 | "ONLINE" | 4 | "basketballplayer:3" | "basketballplayer:8" | "3.5.0"

| "192.168.10.101" | 9779 | "ONLINE" | 8 | "basketballplayer:3" "basketballplayer:8" | "3.5.0"
"192.168.10.102" | 9779 | "ONLINE" | 3

"basketballplayer:3" "basketballplayer:8"

|
[ | [ |
| "192.168.10.103" | 9779 | "ONLINE" | 0 "basketballplayer:2" | "basketballplayer:7" | "3.5.0"
| | | |
| I |

[

[

"192.168.10.104" | 9779 | "ONLINE" | 0 |
I

"basketballplayer:2" "basketballplayer:7" 3.5.0
| "192.168.10.105" | 9779 | "ONLINE" | 0 "basketballplayer:2" "basketballplayer:7" "3.5.0"
[ — L frocccoosooos S + rcocoosooosooooooTooooEosoosoEooooD + +. +

7ENebulaGraph 3.5.0 ¥, Leader VJ#4 S EUH A K &iEKEER (Storage Error E_RPC_FAILURE ) , ZMFEJ7#ML FAQ °

)5 #: January 31, 2024
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11.3 FEsLit

3 EEAEIRIT
A3 4147 NebulaGraphi H 1 iR FIfg — P HEBERUR S VO A -
e
ASCESUBEAN, TR, A SIS S L

11.3.1 IMEBE NS — H brdtfT i

H ATNebulaGraphi&f SRR 1%, 0 BEGR TAANEGE FIZHRI N o T8RRI IL S5 A 018 )5 (# BV ER A, B g (e
L, BENALSS - T EFRIMERE, AT DA R E TR R -

PO AP R E E R B )

WA, B SRIEAMSHNEINER, DUamPfHRSRT  (BAERZHETSET, S MEHEIRRHNITNENNREF LKL,
I 20-80 JFNI, FHofEEREIIE AT EELL -

e A B

i EMERE e VID RAeEMEIEA (8 S, REFERED; NTEEER, BTRAE T I TEEEBREN (EN) B, @1k
A EMRSEE VID EMELREEEA S, TE R R A S T, X R e ' R SR, ﬁ*iﬂ’]ﬁ'ﬁ%%ﬁﬁ%
NebulaGraph/xﬁ;kIUT??EJZ%LE%TIE’J@léﬂ"ﬂﬁ’]??l

Tag 5 Edge type 2 A% EHEF A

{Efa] Tag AILAS{E{T Edge type ML, SE2CHMARFER o ANFEAENebulaGraphH#ifeE X, tHi%H KL Tag 594 Edge
type AHREE o

Tag/Edge type TilJEE L T —HE M

@57 Tag (2% Edge type) I, FEHRENNAEN - BHFH Schema -

B G D S R N2 o @ D
B TR R SRR R EECE OLEE) |, ARERE SRIEEE -

*ﬂblﬁﬂl%ﬁ*ﬂ%% schema-free (i, FrUMERERIEA L, MERERINGILEENE, #ATLIEAER B o BT ISR B N ERT, S 275
o XK AL E N T BRI RE R BRI o

MiNebulaGraph 3.5.0 &i% Schema ) (T#8) R4t, XERE L SEERBEA FIEE 0 & “RNROZEH AR, FlinEYE Schema % fek
25 o T MySQL # ALTER TABLE £ R7i%RERE AR -

TS AP AT LU R AR RO RS, DR T LR S5 B8 o 2 W DO R R B (R &), T2 JEME Schema ©

G, E— PSSR E, ARBERAR EER, g, MR, e o MMERFEEA”, WA, RIS, EFE T ERART
BHWAH - AIEEREERENE, FEEAEEN AN -

HER

NebulaGraph/&i# Schema KAALE, M ALTER TAG FUTFEHIRA, TTEBA SR ListRAE M, 24 F P 78 200 A0as N — LRIl J 1L % List R ALY
YR, ATLUERIE S SR BIERARA, R AR — R E AR H B0 - EE AT EIZRER B OB - T TETR
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11.3.1 DAERER S — B ARt T

Property B

ENYE
AR ERSR S AImES JEE, E B ERA AR - -

//RIBHSRHEA BIF .

nebula> CREATE EDGE IF NOT EXISTS temp(tmp int);

nebula> INSERT EDGE temp(tmp) VALUES "playerl00"->"player100"@l:(1);
nebula> INSERT EDGE temp(tmp) VALUES "playerl00"->"player100"@2:(2);
nebula> INSERT EDGE temp(tmp) VALUES "player100"->"player100"@3:(3);

[AEABIRRE, PIMEIE BT, Fli:
nebula> GO FROM "player100" OVER temp YIELD properties(edge).tmp;

{oooocoooooooscoooooono +
| properties(EDGE).tmp |
T —— +
|1 |
|2 |
|3 |
T —— +

/AR FBERELER AList, FAILUEIBMSEM, FIan :
nebula> MATCH (v1:player)-[e:temp]->() return collect(e.tmp);

T —— +
| collect(e.tmp) |
S +
| 11, 2, 3] |
T —— +

KT BEMERES A B R A REEN, ET RSBmO TR o

* NebulaGraph H¥f/NELE (2 4 54 )

ESSES)

&

Bl (Dangling edge) 46— 5 80E A SAETETHARFE R 1 -
7£NebulaGraph 3.5.0%, GHMIFHAEES HILEHED -
EFE L ERSRMLSHAZE, A INSERT EDGE 1BAfHA—5il -

H PGS (£F DELETE VERTEX iBAMER SARIEHE, 1%E (8 WITH EDGE 5T o JUAT R GTERARMMBRIZ SRR RIS, XL 2 AR
EESUIN

NebulaGraph 3.5.0 FORUEEA Tkt RvFE R S350 %A openCypher ) MERGE &) o X T B A PRI SE N 2
o AFATLUER GO #1 LOOKUP iEHEMWE|I S, HAEMM MATCH EAEHE S -

ENYE

/] BARRALL, BER13"H BHBTHET RIBRERIRED
nebula> CREATE EDGE IF NOT EXISTS el (name string, age int);
nebula> INSERT EDGE el (name, age) VALUES "11"->"13":("nl", 1);

// &M 60 EaEH
nebula> GO FROM "11" over el YIELD properties(edge);

| properties(EDGE)
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https://www.bilibili.com/video/BV1E5411S7t2

11.3.2 RTXFEERE (WFE)

// 1R LOOKUP iBA)E
nebula> LOOKUP ON el YIELD EDGE AS r;

S S +
[ r \
fmcccccccccccoooooooooooooooosoosssssmsossosooaa09999955 +
| [:e2 "11"->"13" @0 {age: 1, name: "nl"}]

S S +

// fEF VATCH Eif), REEEnEIRHED
nebula> MATCH ()-[e:el]->() RETURN e;
ot

[ el

E—

+---+

Empty set (time spent 3153/3573 us)

 NebulaGraph#)BH:/NERE (2 4 28 #)

RSN TR

* NebulaGraphZZ T EIRFMEMIEITIRZ ENE D ATERERR, 1 EEISEME D USRS MERIMERERCET - filfn, #8 a @IFIEA ~ 0 IRIEZE =
MM, BIAE—D Tagperson , REWERMIES ~ Fib ~ IRIGEIEABME - WROE - ESIREEEERN Tag M1—1 Edge type has , &
Ja Bl AR R ATIE RIS @, X R 7 5 2 AR I M RE -

o SEITE KB BIERES I SUE MR B BB R A o R HERE S, SBUCKA ERE T E TR R SR e Fln
(src)-[edge {P1, P2}]->(dst) , edge LHEME P1, P2, SEUGEELN (src)-[edgel]->(i_node {P1, P2})-[edge2]->(dst) ° FENebulaGraph 3.5.0 H
ALLEREMEM  (sro)-[edge {P1, P2}]->(dst) , VBl/D3E 5 IREH B THEEE -

JARITTIA

AN, AURFREM AL &R, AT LR EE:

(dst)<-[edge]-(src) BE#E GO FROM dst REVERSELY ;

WRARF AR TTIA, AT LAE R a0 R

(src)-[edge]-(dst) BX#& GO FROM src BIDIRECT ;

I, 85 F— AR LR R EITTAREA K o

HHIZE Tag B

RS, R ERURF AR Tag, RIARMBEESHEITOA

IERERRS
BRSBTS B A E] VID » (HRR5| & FEEMHRAE M, A EERE S S0 IEE G A sl A RS

AT VID
%45 VID —F -
DN

FINCEEERE ) E KSR XEE SR 2 (4, SEEABKAE (write amplification) o MREBCH K SCARTE HBase/ES 1, ¥
Hbh7Fi7ENebulaGraph ' °

11.3.2 RTEFEh B (RFFE)

EREEHRT, BRERNHEENFER, DRSS RS mh S m 2 Ee e

- 455/750 - 2023 vesoft Inc.


https://www.bilibili.com/video/BV1GR4y1F7ko

11.3.3 —SARERETR

NebulaGraph 3.5.0 B f] LI Rank FBAF FI(E S (int64), {HEA LA TFBAUARNEEFESR (FRERESEHEAER) - 1
PRy IMNE RS L BOT B CEE A CRIESR, FHREE EE SEE B Rank L o

uopé

1t
v £ o u'p'ﬂf
N N

£
g 0o
W ng gﬂf

t:o 6| kz f_’ *q

11.3.3 — S TR T B

arrows.app

1. https://blog.twitter.com/engineering/en us/topics/insights/2021/temporal-graph-networks ¢

BJGH#T: January 31, 2024
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https://arrows.app/

11.4 RGEITEIL

11.4 REET AL

11.4.1 %5 QPS LA sk ZEAL 5%

* NebulaGraph 3.5.0 B KAH (EERMRY) AREIFLZANER - Wl BRE&EEER (FeAD) | EfEMERENRER T - S I
AR ULEAD R ——BAMERREANK,; (X RIERH LR 2 ——QPS K -

o ([EXW TR E SRS, FRERWHERS . TEMEREDTFREASRFIR (CULE) o HFEERE, wTUER AR FRF—1 K
HIER, o RENINER, HEREEZAD graphd o XFERT IR KIERIUNEE, (#8841 graphd fINFEEH © H4h, WAl IR K
HIIEE NebulaGraph Algorithm °

11.4.2 BB &S 0L

« ¥4 - NebulaGraphi &5 FHIERITESH S, HE OLTP BRI “H A1 % £ BASHI”; Tise OLAP B kB AL UL
H”

« ERERRNBAFR o KM EROEEEE ATULER sst MMEE A /ML &S AL INSERT iB4) o

o SEFEASEHIN FEFF COMPACTION 1 BALANCE, 8433l (E (LR SAITERE 4 i o

« NebulaGraph 3.5.0 35 ARAURER L EHHESFEEYE, FH5T NoSQL «

11.4.3 TIMTIIA SEAR
I FISEAT TR

» Graphd A FFTigwiFE RN MAHN AR ERT, WS E &R E,
e Storaged NZIFTHAEGE, HA RocksDB HEH LSM-tree fll BloomFilter 2 /3 sl N EI A7 o
o HMAABGIFIE R, &% H%FE Storaged [ F (LRU) Cache # °

/5 E#: January 31, 2024
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11.5 $dTit8I

11.5 HATIHRI

NebulaGraph 3.5.0 SEE T Z T HIMATHAT I « P BB, TR 2R (RAMRIATTRI%AE) | TiaEd e R T RINE
=i -

HEEEWTIH I AHUTHE, #E2% EXPLAIN #il PROFILE -

B 55T January 31, 2024
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11.6 BRIS (% R)

11.6 @B TS, (FA%S) AbE
11.6.1 JRENE
FEEGS, BETS (FEE) B AU ERZ AR o AT LLE MY GRigmik) sl Gisgm) -

BT R A, BRTA IR EE - Gl S F R D i (20K V)~ IEET PR TGS ~ AT RS RAT ~ Z5E
LRARRYIRALYE ~ TR P R T E RIS ~ R 4 P R R o

7ENebulaGraph 3.5.0 #1, —/~ & FH B 2 Key-Value (LUZASRY viD DAREMITEEIEN Key) . H oOut-Edge Key-Value F1 In-Edge
Key-Value EBFEHETER]—1 partition ' (BARFEHEVENAFGELN, HHLL LSM-tree BIERALSFHERER (FI%fF) o

EHAIEZ NZSHENEEER . BH WS EnEmeh , B2 LEIRERN IRF 10 A (REAENR, L5k Compact #EZE) , BEXR
ERmH 10 (BRT 28 FH BAR MEWEAN) -

25 v, SRR 1 0, gt DU R S o f5 RS R — R ER SO R B o

ghte

NebulaGraph#/% € A FERICTKE N S rHERMAE, WZENBEESRHTHT, FHIL T ETRANRLE S22 BP0 5 o — M2 A
Spark FEAMEHIT RS o

EHEMERS

FEEEET, BT MERIMNE IR, 88 —REURUTBER S ———XBMAENEEE R, SRR 5268 Tag, TR
W= VD, F—EtETE, HEMEREEE"

NebulaGraph 3.5.0 B2 51 #i% it & T F##EBE RocksDB B, XFMELL FIVRTI 2BOEEN gm0 Key « N TXEMRER, (R
REEMTHEAE, ) RNRONEEEL ERY —RBEHLES + —KETRIF ", DB R & vip (5, 8% & TR EDEDT, X a4
AT Key-Value f—REEHLEE+IRFPIARE) o MEE R, SRR o

KT EURSIMFEEFANBERE (O MUEEdEENebulaGraphf) Index ) -
28 B, MEEREIERY 1 AR, BRSO AL -

FE 0PI
KR RS H L i
1. T Ryl —ERERL, EaiZ B EREA SR E -
2. Compact: EHHZ RocksDB FEURAHET A5, WULRENLEE, N7
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https://nebula-graph.com.cn/posts/how-indexing-works-in-nebula-graph/

11.6.1 FES A

S PR S s 0

R F TN, H— LR TR IR

o MR Z &0, A h—5%
B, —PMERZR: (P A)-[8#K]-> (P B) o B EE —& A ziEmia , I8 kP A) 1 (kP B) ZIEISHEELT HREEKAY

B o

#H -~ SE AR, AIFPRIBRERIKIIAN - Rt EMERIRIBAA, SO B9 A SRR - TR Sol A AERIKRRAT -

o FrMFRERD, BHEFAR RN
B0, (W) <-[depart]- (D HF, B MRUVEIVERE, WEE—FMIERYISZ BE0E o B2 REHIANEETIE ML -

RIEARFER fize 25 K depart X1~ Edge type #7 B4H[) Edge type, Ul depart_ceair, depart_csair %5 o Y7 (FE[G) B, 5E HEH#ER
e A E] e

o I TAAS
B, XF (A -[fER]-> GR1T) RUERNLE, FERBERIT A MERKERFEZIAZERNZ -
A LURRZARATT R A PR h 2 AR 175 Al ~ A2 ~ A3,

(A 1)-[fERK]-> (GBfT AL), (A 2)-[fERk]-> (RIT A2), (A 2)-[fERK]-> (8R1T A3);
(81T AL)-[BF]-> (R1T A), (BT A2)-[BTF]-> (BT A), (8R1T A3)-[BTF]-> (RIT A).

XEP) AL~ A2 ~ A3 BERTLLZ A HSH =047 (BIandbst ~ B9 ~ W), AT DL = MR EERRNE S AR AT . BIands s aiki 4>
Al: 1-1000, A2: 1001-10000, A3: 10000+ ° iXFf, ZEEIFTT A BMT(THERAE, #EZ R HFT Al ~ A2 ~ A3 AU = IR EEHIRIE -

)5 #: January 31, 2024
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11.7 J5H AutoFDO

11.7 [ AutoFDO

AutoFDO T LU (R A5 IR ATIEBE AT, H 68 FIPERE(S BORIE SO R B B I (L IRF o 4O #5 BN #5 NebulaGraph/& FlAutoFDO -
*7F AutoFDO HIEZ(FE, 152 W AutoFDO Wiki °

11.7.1 & TR

SR
o %4 perf

sudo apt-get update

sudo apt-get install -y Llinux-tools-common \
Linux-tools-generic \
Linux-tools-"uname -r

» 274% autofdo tool

sudo apt-get update
sudo apt-get install -y autofdo

SE IR LIRS S%1% autofdo tool -

Y %NebulaGraph #4150 1F
FF i WJEIS 4% NebulaGraph, 2% # Hii5 %< NebulaGraph °
HERCEATRF, ¥ MAKE_BUILD_TYPE=Re lease 42>y CMAKE_BUILD_TYPE=RelWithDebInfo :

$ cmake -DCMAKE_INSTALL_PREFIX=/usr/local/nebula -DENABLE_TESTING=0FF -DCMAKE_BUILD_TYPE=RelWithDebInfo

11.7.2 HER AL R

TEMREAE A, 1A NebulaGraph Bench K& iR%dE, J£i#idi217 FindShortestPath - GolStep - Go2Step * Go3Step ~
InsertPersonScenario ;X517 =4S BEE R

%te

A LAEEF SR (] TopN EIRRICEMERERGE, FEMRAVEATEH ] LIRS 4

&b
He °

11.7.3 VEREEEE IR

U4 AutoFDO T H [t GEAdE

1. MRS SRS, IR R R EREIE - BAEIREL storaged ~ graphd ~ metad i pid °
$ nebula.service status all
INFO] nebula-metad: Running as 305422, Listening on 9559

[
[INFO] nebula-graphd: Running as 305516, Listening on 9669
[INFO] nebula-storaged: Running as 305707, Listening on 9779

2. 24 nebula-graphd I nebula-storaged 55/ perf record ©

perf record -p 305516,305707 -b -e br_inst_retired.near_taken:pp -o ~/FindShortestPath.data
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https://gcc.gnu.org/wiki/AutoFDO
https://github.com/google/autofdo.git
https://github.com/nebula-contrib/NebulaGraph-Bench

11.7.4 A& IFROMERERUE LI EHi%w1¥ NebulaGraph — 7| 3

%te

K795 nebula-graphd Fl nebula-storaged I, nebula-metad FITTRRZAR /N o S TR TAER, ATIZEWEE nebula-metad HITEREEUR -

3. 53/ FindShortestPath %5 A0 -

cd NebulaGraph-Bench
python3 run.py stress run -s benchmark -scenario find_path.FindShortestPath -a localhost:9669 --args='-u 100 -i 100000

4. ME5ERE, 1% Ctrl + C 4573 perf record ©
5. #E L5 GolStep - Go2Step ~ Go3Step - InsertPersonScenario %4737 Sl sE%dRE

Bl Geov X

create_gcov --binary=$NEBULA_HOME/bin/nebula-storaged \
--profile=~/FindShortestPath.data \
--gcov=~/FindShortestPath-storaged.gcov \
-gcov_version=1

create_gcov --binary=SNEBULA_HOME/bin/nebula-graphd \
--profile=~/FindShortestPath.data \
--gcov=~/FindShortestPath-graphd.gcov \
-gcov_version=1

% I FindShortestPath A7/, 5 GolStep » Go2Step * Go3Step - InsertPersonScenario X475 HA1E# Geov U »

R e

profile_merger ~/FindShortestPath-graphd.gcov \
~/FindShortestPath-storaged.gcov \
~/golstep-storaged.gcov \
~/golstep-graphd.gcov \
~/go2step-storaged.gcov \
~/go2step-graphd.gcov \
~/go3step-storaged.gcov \
~/go3step-master-graphd.gcov \
~/InsertPersonScenario-storaged.gcov \
~/InsertPersonScenario-graphd.gcov

A RRIECE SR Z IR fbdata.afdo ©

11.7.4 £ & IR REE R S B BTN ebulaGraph — i il ST
{5 Fi w1350 - fauto-profi le B Hi4mi¥ENebulaGraph — i | S »

diff --git a/cmake/nebula/GeneralCompilerConfig.cmake b/cmake/nebula/GeneralCompilerConfig.cmake
@@ -20,6 +20,8 @@ add_compile_options(-Wshadow)

add_compi Le_options(-Wnon-virtual-dtor)

add_compi Le_options(-Wover loaded-virtual)

add_compi Lle_options(-Wignored-qualifiers)

+add_compi Lle_options(-fauto-profile=~/fbdata.afdo)

the

LR Z A fbdata.afdo ZIRIRERT, ETEEBIREFEZ BIHUT make clean #1E, [Eh HZEM fhdata.afdo N2k EHIRIF ©
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11.7.5 PEEEMIALE R

11.7.5 TEREMAE R

R PEERE
Esit] TR
CPU Processor# 2
Sockets 2
NUMA 2
CPU Type Intel(R) Xeon(R) Platinum 8380 CPU @ 2.30GHz
Cores per Processor 40C80T
Cache L1 data: 48KB L1 i: 32KB L2: 1.25MB per physical core L3: shared 60MB per processor
Memory Micron DDR4 3200MT/s 16GB16Micron DDR4 3200MT/s 16GB16
SSD Disk INTEL SSDPE2KEQ016T8
SSD R/W Sequential 3200 MB/s (read) / 2100 MB/s(write)
Nebula Version master with commit id 51d84a4ed7d2a032a337e3b996c927e3bc5d1415
Kernel 4.18.0-408.e18.x86_64
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11.7.5 PEEEMIALE R

istas R
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23y

FindShortestPath

GolStep

Go2Step

Go3Step

Average
Latency(LiB)

5
STDDEVP
Mean

STDDEVP/
Mean

Opt/Default
1

2

3

4

5

STDDEVP
Mean

STDDEVP/
Mean

Opt/Default
1

2

3

4

5

STDDEVP
Mean

STDDEVP/
Mean

Opt/Default
1

2

Default
Binary

8072.52
8034.32
8079.27
8087.66
8044.77
20.57

8063.71

0.26%

100.00%
422.53
432.37
437.45
429.16
446.38
8.02
433.58

1.85%

100.00%
2989.93
2957.22
2962.74
2992.39
2934.85
21.53
2967.43

0.73%

100.00%

93551.97
92418.43
92587.67
93371.64

94046.05

-465/750 -

Optimized
Binary with
AutoFDO

7260.10
7218.59
7257.24
7221.39
7239.85
17.34

7239.43

0.24%

10.22%
418.37
402.44
407.98
408.38
411.32
5.20
409.70

1.27%

5.51%
2824.29
2834.55
2818.62
2817.27
2834.91
7.57
2825.93

0.27%

4.77%

89406.96
89977.25
90339.25
92458.95

89943.44

P95 Latency
(LiB)

5
STDDEVP
Mean

STDDEVP/
Mean

Opt/Default
1

2

3

4

5

STDDEVP
Mean

STDDEVP/
Mean

Opt/Default
1

2

3

4

5

STDDEVP
Mean

STDDEVP/
Mean

Opt/Default
1

2

11.7.5 PEEEMNL,H

Default
Binary

22102.00
22060.85
22147.00
22143.00
22181.00
41.41

22126.77

0.19%

100.00%
838.00
866.00
874.00
858.00
901.00
20.63
867.40

2.38%

100.00%
10202.00
10129.00
10168.40
10285.10
10025.00
85.62
10161.90

0.84%

100.00%

371359.55
368868.00
365390.15
373578.15

373392.25

2023 vesoft Inc.
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11.7.5 PEEEMNL,H

5 Average Default Optimized P95 Latency Default
Latency(LiB) Binary Binary with (LiB) Binary
AutoFDO
STDDEVP 609.07 1059.54 STDDEVP 3077.38
Mean 93195.15 90425.17 Mean 370517.62
STDDEVP/ 0.65% 1.17% STDDEVP/ 0.83%
Mean Mean
Opt/Default 100.00% 2.97% Opt/Default 100.00%
InsertPerson 1 2022.86 1937.36 1 2689.00
2 1966.05 1935.41 2 2620.45
3 1985.25 1953.58 3 2546.00
4 2026.73 1887.28 4 2564.00
5 2007.55 1964.41 5 2676.00
STDDEVP 23.02 26.42 STDDEVP 57.45
Mean 2001.69 1935.61 Mean 2619.09
STDDEVP/ 1.15% 1.37% STDDEVP/ 2.19%
Mean Mean
Opt/Default 100.00% 3.30% Opt/Default 100.00%

5 E#: January 31, 2024
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11.8 SEE 24

NebulaGraph#E5ATEEA R, ARy LR - B2 N ZNFHE LEE -

11.8.1 &%=
. Zf
. Gl

o =77

11.8.2 %
« MATCH #%5 4 Pattern {5281
* nfi mNebulaGraph i — st i
57 BDD #it#NebulaGraph®E sl tiEg &R (L)
57 BDD #it#NebulaGraph®E sl sliER &R (F)
* & NebulaGraph ¥ E& it} 52
o BT e CRRGIEM AR

+ Lf | LDBC £S5 A K nGQL L%

1183 AT A
» 2 FNebulaGraphImporter fit &5 A T BMEEEIGIE 28 5 45
* {¥f#ENebulaGraph 3.0 1HEEIR
» NebulaGraph ¥ JDBC ¥
 Nebula-### | Norm #1-FF ) ORM T.E
» 2 FNebulaGraph#) Betweenness Centrality 5%
LKA FLZEE NebulaGraph Exchange () SST %A
« logrotate £NebulaGraphf H &R sh S
## T

» Nebula Ztf¢K schema %t by HHE=%4 (51 4> 30 #)

o FAENREEGR PSR JHEE ~ EAHE - BoRE (21 73 53 #)

» Nebula 7£ Akulaku FHEXERIEEE (40 4 03 #2)

o WEZ|—. i I NebulaGraphty g — LA RS (09 4 34 #2)

o FHEEGRET i RS EE (B) (14 2 36 )

-467/750 -
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https://nebula-graph.com.cn/posts/
https://nebula-graph.com.cn/tags/-E6-A1-88-E4-BE-8B/
https://nebula-graph.com.cn/tags/-E7-94-A8-E6-88-B7-E5-AE-9E-E8-B7-B5/
https://nebula-graph.com.cn/tags/-E6-80-A7-E8-83-BD-E6-B5-8B-E8-AF-84/
https://nebula-graph.com.cn/posts/nebula-graph-source-code-reading-06/
https://nebula-graph.com.cn/posts/bdd-testing-practice-add-test-case/
https://nebula-graph.com.cn/posts/bdd-testing-practice/
https://nebula-graph.com.cn/posts/bdd-testing-practice-volume-2/
https://nebula-graph.com.cn/posts/nebula-graph-subgraph-introduction/
https://nebula-graph.com.cn/posts/how-fulltext-index-works/
https://nebula-graph.com.cn/posts/query-graph-with-ldbc-dataset/
https://nebula-graph.com.cn/posts/nebula-importer-practice/
https://nebula-graph.com.cn/posts/nebula-graph-v3.0.0-benchmark-report/
https://nebula-graph.com.cn/posts/what-is-nebula-jdbc/
https://nebula-graph.com.cn/posts/zhihu-open-source-orm-tool/
https://nebula-graph.com.cn/posts/introduction-to-betweenness-centrality-algorithm/
https://nebula-graph.com.cn/posts/import-sst-data-without-dependence/
https://discuss.nebula-graph.com.cn/t/topic/7803
https://www.bilibili.com/video/BV1r64y1R72i
https://www.bilibili.com/video/BV1eQ4y167L4
https://www.bilibili.com/video/BV1nQ4y1B7Qd
https://www.bilibili.com/video/BV1RT4y1U7rg
https://www.bilibili.com/video/BV1TL4y147EM

11.8.3 AATLE

o FHEEGRET RS ERE () (21 2 33 )

o (FREEESIREEANA (39 2 06 7)

« OPPO EI*F&#E% (43 4 09 #)

 NebulaGraphE M g il 55 ) sEE: (47 4 40 #)

» BIGO #UR&EH 5N A (53 447 #2)

 NebulaGraph{Rfés HVEM#R 772 Demo 4% (39 4 54 )

 NebulaGraph A\Frk # &2 ZE#EZ 5 Demo 4= (1 B 01 4 55 #)

 NebulaGraphfE#5 24N A (29 4> 06 #)

%5 HF: January 31, 2024
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https://www.bilibili.com/video/BV1T44y1W7Z1
https://www.bilibili.com/video/BV1CS4y1f78H
https://www.bilibili.com/video/BV1CS4y1f77x
https://www.bilibili.com/video/BV1bP4y1n7Dg
https://www.bilibili.com/video/BV16q4y117ua
https://www.bilibili.com/video/BV1FT411n7AW
https://www.bilibili.com/video/BV1Ya411S7Cp
https://www.bilibili.com/video/BV1W34y1v7vZ

12. &/

12. & i

12.1 B/ g

NebulaGraph#2{it £ fi2s Mz fis, (F T F %R ~ & NebulaGraph AR °

* NebulaGraph Console: Jf4: CLI %& /7%
+ NebulaGraph CPP: C++ % /¥

+ NebulaGraph Java: Java % /i

+ NebulaGraph Python: Python % f¥#

+ NebulaGraph Go: Go % /3

e

HAi{{ NebulaGraph Java %" #54#2% 4 (thread-safe) -

PR % i TR A ] il T M BN ebulaGraph o i TH A EEAOIE LR PR EUAES, VOB R R 25 MR 5Tk -

* NebulaGraph PHP

* NebulaGraph Node

¢ NebulaGraph .net

¢ NebulaGraph JDBC

» NebulaGraph Carina (Python ORM)

« NORM (Golang ORM)

« Graph-Ocean (Java ORM)

» NebulaGraph Ngbatis (MyBatis X}/ Java ORM)

)5 5 January 31, 2024
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https://github.com/nebula-contrib/nebula-php
https://github.com/nebula-contrib/nebula-node
https://github.com/nebula-contrib/nebula-net
https://github.com/nebula-contrib/nebula-jdbc
https://github.com/nebula-contrib/nebula-carina
https://github.com/zhihu/norm
https://github.com/nebula-contrib/graph-ocean
https://github.com/nebula-contrib/ngbatis

12.2 NebulaGraph Console

12.2 NebulaGraph Console

NebulaGraph Console /&NebulaGraphfR 4 @175 P, FT#E# NebulaGraph&E#HHUTE R, FN CREHSE - SHmSIHITHE

R~ SRR SR DI RE o

12.2.1 fRAKT B 3%

21 Github °

12.2.2 #£EL NebulaGraph Console
NebulaGraph Console FFEEUS A1 :
* )\ GitHub &1 01 F & k5 -

o GRIFIRAGIRE i HI 50 - 4RiF 555 W Install from source code °

12.2.3 DIfEUIAA
7E#NebulaGraph
FBAT ZAFEHISCHE nebula-console 3E#ENebulaGraphfy a2 iE1EA T
<path_of_console> -addr <ip> -port <port> -u <username> -p <passuord>

path_of_console s&= NebulaGraph Console | S HFHIFFERTR ©

W ASEEI AT

2 LA

-h/-help BRTFB A -

-addr/-address W EEERA) Graph RSSHY TP Hidlk o BRilbit sy 127.0.0.1 °

-P/-port WA Graph ARSI o BRAS L 9669 -

-u/-user W ENebulaGraphlk 5 #IH f 4 KRGS HER, TTLUEREEDEENAFS (BN root ) ©

-p/-password BB TP A R R o A A S GINER, B LUAE SR -

-t/-timeout WERECE RN E R BT 1] AR, BUAED 120 ©

-e/-eval WEFHERRAN nGQL B « JERMIE S HIT —IZERIHIREILESR, K5 BN ER: -

-f/-file WETEE nGQL BAIMSUHIIER o BRI 2HUTIZ NI nGQL HRIFIREILES, HIT5xEF R B WiIT %
o

-enable_ssl # B NebulaGraphfit i SSL flI%#

-ssl_root_ca_path 18E CA IEBRIFEREHTE -

-ssl_cert_path 185 CRT IEBAIEHERELE ©

-ssl_private_key_path TREFASC RS TR o

FL BB NI G -
(it EHEIMEL 192.168.10.8 LAY Graph R%. BFUTHS -

./nebula-console -addr 192.168.10.8 -port 9669 -u Joe -p Joespassword

-470/750 -
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https://github.com/vesoft-inc/nebula-console/tree/release-3.5
https://github.com/vesoft-inc/nebula-console/releases
https://github.com/vesoft-inc/nebula-console#from-source-code
https://github.com/vesoft-inc/nebula-console/tree/release-3.5

NebulaGraph Console f] #1754, AFSEILER -

12.2.3 TifEUiA

the

o VID I F#5 50l &) o
o SAWPLE TR AL EFSEUL & -

SERBE, ZEANLRE -

s RESH@LWT:
nebula> :param <param_name> => <param_value>;
Rl

nebula> :param pl => "Tim Duncan";
nebula> MATCH (v:player{name:$p1})-[:follow]->(n) RETURN v,n;

| ("player100" :player{age: 42, name: "Tim Duncan"}) | ("player125" :player{age: 41, name: "Manu Ginobili"}) |
| ("player100" :player{age: 42, name: "Tim Duncan"}) | ("player101" :player{age: 36, name: "Tony Parker"})

nebula> :param p2 => {"a":3,"b":false,"c":"Tim Duncan"};
nebula> RETURN $p2.b AS b;

Feommeem +
[b |
L +
| false |
Feommeem +

s BEEURRAOIESE, ST

nebula> :params;

%

B, LT

=

s BHEEE

nebula> :params <param_name>;

* MERTEESE, wLmT:

nebula> :param <param_name> =>;

SHPATEER

SHaSHUTIHREIZ R, TLMREN CSV X~ DOT Xffa# Profile/Explain 5% »
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12.2.3 TifEUiA

the

o AT R — AR B AR

o HRAFESET LEEFF, Bl Linux @< pud BoRETE 3 o

* DOT XCHRINAETTLIEH]/57E GraphvizOnline [ TTA#54

- AR AT R o

o S CSV UfFm& T

nebula> :CSV <file_name.csv>;

o Sii DOT SCfFar4anR:

nebula> :dot <file_name.dot>;
Rl

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

o 5:f PROFILE/EXPLAIN 45 ESC{FAT 41 F:
nebula> :profile <file_name>;
B

nebula> :explain <file_name>;

gbte

EHATIR  EERRLA T -

MELT Studio VB ~ CSV 3CHF, BWREHE L fFERMMAE EHH AT EY,

22 FH A A A SO SCH N A R BRI TE GitHub issue ~ IR

Rl

nebula> :profile profile.log
nebula> PROFILE GO FROM "player102" OVER serve YIELD dst(edge);
nebula> :profile profile.dot

nebula> PROFILE FORMAT="dot" GO FROM "player102" OVER serve YIELD dst(edge);

nebula> :explain explain. log
nebula> EXPLAIN GO FROM "player102" OVER serve YIELD dst(edge);

PAERIRERACTEES

MR EGEE TN basketballplayer, #4l Schema {5 B AR (S B FMH% sHow S EF -

Uik a6 S T

nebula> :play basketballplayer

EEPITIER

HEPTT s N IR, RISITEIFEHUTRE o v

nebula> :repeat N;

ENYE
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https://dreampuf.github.io/GraphvizOnline/

12.2.3 Dyfgii A

nebula> :repeat 3;
nebula> GO FROM "player100" OVER follow YIELD dst(edge);

| "player101" |
| "player125" |

Got 2 rows (time spent 2602/3214 us)

Fri, 20 Aug 2021 06:36:05 UTC

| "player101" |
| "player125" |

Got 2 rows (time spent 583/849 us)

Fri, 20 Aug 2021 06:36:05 UTC

| "player101" |
| "player125" |

Got 2 rows (time spent 496/671 us)
Fri, 20 Aug 2021 06:36:05 UTC

Executed 3 times, (total time spent 3681/4734 us), (average time spent 1227/1578 us)

AR
BEFAR N o % AT Schema AUHR{ES, FAEB Schema 27 HN, FTELE T —MOBEA FEEIE - 14T

nebula> :sleep N;

WA 82
FHPAT LUEF < EXTT B0 QuIT MNebulaGraphliJFi%# - 5 {#{#H, NebulaGraph Console X#fHNHEE (1) HI/NGHm4, Fl quit °
Rk

nebula> :QUIT;

Bye root!

EUSEH: January 31, 2024
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12.3 NebulaGraph CPP

NebulaGraph CPP &—# C++ EEHIZ A%, A LIEE ~ & NebulaGraph KRN -

12.3.1 ff F R

ERD %% C++ H GCC k) 4.8 XLLE -

12.3.2 fRAKT B 3%

%I, Github °

12.3.3 %% NebulaGraph CPP

A AiB HiFE T %% NebulaGraph CPP -

HIfR AT
o MR IEFROGIEIEE, VEIBIBS ILRE (1 BRI =05 RO -

12.3 NebulaGraph CPP

s FRE %% C++ H GCC fiA: {10.1.0]9.3.0|9.2.0]9.1.0]8.3.0 | 7.5.0 | 7.1.0} - #¥{EiEZ I gcc_preset_versions 24 »

TR

1. 5Ll NebulaGraph CPP JHZE|HL2E o

o (TR WRFELEAEERAR NebulaGraph CPP. & M0 - -branch $HE ) 3 © PIANZSH v3.4.0% AMRAS, EHUATUN T a4

$ git clone --branch release-3.4 https://github.com/vesoft-inc/nebula-cpp.git

s MARTFELZELH TR, ERITU N2 N8 naster 23 HIJRTH:
$ git clone https://github.com/vesoft-inc/nebula-cpp.git

2. # AN B3k nebula-cpp °

$ cd nebula-cpp

3. Al HE build FH#HNZHF -
$ mkdir build & cd build

4. fffll CMake 4 makefile ({4 »

e

BRINLSEFETEA Jusr/local/nebula , WISRTFEBHEETE, BT a2 NS5

-DCMAKE_INSTALL_PREFIX=<installation_path> °

$ cmake -DCMAKE_BUILD_TYPE=Release ..

the

WFE g++ FELFE C++11, THEARNIIEII -DDISABLE_CXX11_ABI=ON °

5. 4#1%¥ NebulaGraph CPP °
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https://github.com/vesoft-inc/nebula-cpp/tree/release-3.4
https://github.com/vesoft-inc/nebula-cpp/tree/release-3.4
https://github.com/vesoft-inc/nebula-cpp/blob/v3.4.0/third-party/install-third-party.sh

12.3.4 [
T IE YT GR R, AT LA I - FRATARIE o FRTECE v @I\ (\min(\text{ CPUMZEL, \frac{ 7% (GB)}{2})\) °
$ make -j{N}
6. %%% NebulaGraph CPP -
$ sudo make install
7. EHN SRR -

$ sudo ldconfig

12.3.4 (7%

¢ CPP UG AT AT SCAFRIAT © 4% TR LL SessionExample.cpp i, Jr2RAITHRLE

1. i AR B TSB%E SessionExample. cpp SCAH: o
2. EXME, AR

$ LIBRARY_PATH=<library_folder_path>:$LIBRARY_PATH g++ -std=c++11 SessionExample.cpp -I<include_folder_path> -lnebula_graph_client -o session_example

Library_folder_path : NebulaGraphzhA&E U FEE1E, BRIAA Jusr/local/nebula/Lib64 °

include_folder_path : NebulaGraph=3k U775 EETE, ERIAN /usr/local/nebula/include °
N/

§ LIBRARY_PATH=/usr/local/nebula/lib64:SLIBRARY_PATH g++ -std=c++11 SessionExample.cpp -I/usr/local/nebula/include -Llnebula_graph_client -o session_example
N

12.3.5 704

Session SAj

NebulaGraph CPP & it Session Pool fl Connection Pool #ifi /5 :i£#:NebulaGraph ° f#H Connection Pool FF%H 7 B 174

¢ Session Pool

P RGIIES N, SessionPoolExample °

e Connection Pool

HEAREIIES N SessionExample °

5 E#: January 31, 2024
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https://github.com/vesoft-inc/nebula-cpp/blob/release-3.4/examples/SessionExample.cpp
https://github.com/vesoft-inc/nebula-cpp/blob/release-3.4/examples/SessionPoolExample.cpp
https://github.com/vesoft-inc/nebula-cpp/blob/release-3.4/examples/SessionExample.cpp

12.4 NebulaGraph Java

NebulaGraph Java &—# Java &5 &0, w1 LLER ~ E#NebulaGraph BEIE % -

12.4.1 HEE5&1F

B %% Java, HRAHN 8.0 KLLE -

12.4.2 fRAKT B 3%

%I, Github °

12.4.3 F#k NebulaGraph Java

12.4 NebulaGraph Java

o () WA EMMIEEMAN NebulaGraph Java, 5% --branch 8D S » GIIIMHEA v3.5.0 & AMA, HHITII T a4

$ git clone --branch release-3.5 https://github.com/vesoft-inc/nebula-java.git

o MIARFELEEFIF LR, ERITIN < T 8 master 7 SCAYRTY:

$ git clone https://github.com/vesoft-inc/nebula-java.git

12.4.4 fEF 7%

the

W ADERER D 2E, WRENERERE D 2E,

SRR -

{f IDEA T ES A Maven WiH, E7E pon.xml 578 D040 7

%te

3.0.0-SNAPSHOT iy H H T Z A, FIBEEFEARANAIE, LM release iS5t 3.0.0-SNAPSHOT ©

<dependency>
<groupId>com.vesoft</groupId>
<artifactId>client</artifactId>
<version>3.0.0-SNAPSHOT</version>
</dependency>

WSRTENE T 8 H W WA MCRRI O, 7E7E pomxnl HERINAN R INEA (release HUAANTHFZEARM) -

<repositories>
<repository>
<id>snapshots</id>
<ur l>https://oss.sonatype.org/content/repositories/snapshots/</url>
</repository>
</repositories>

WEEE Maven HHINH, HFEh T JAR GHTEE o
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https://github.com/vesoft-inc/nebula-java/tree/release-3.5
https://github.com/vesoft-inc/nebula-java/tree/release-3.5
https://repo1.maven.org/maven2/com/vesoft/

12.4.5 Java %%

B R
NebulaGraph Java & FUiifeflt Connection Pool #1 Session Pool B M 75, #f Connection Pool TZ M/ BITE# Session S
» Session Pool

FEHIREFIES W GraphSessionPoolExample °

e Connection Pool

FEHREIES W GraphClientExample °

12.4.5 Java HHx% %

DL E R RSO R A PR BRI, OB AR S S AT -
* java-jdbc

* java-orm

* java-springboot demo

* ngbatis

BJEHHT: January 31, 2024
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https://github.com/vesoft-inc/nebula-java/blob/release-3.5/examples/src/main/java/com/vesoft/nebula/examples/GraphSessionPoolExample.java
https://github.com/vesoft-inc/nebula-java/blob/release-3.5/examples/src/main/java/com/vesoft/nebula/examples/GraphClientExample.java
https://github.com/nebula-contrib/nebula-jdbc
https://github.com/nebula-contrib/graph-ocean
https://gitee.com/flgitee/nebula-swagger-demo
https://github.com/nebula-contrib/ngbatis

12.5 NebulaGraph Python

12.5 NebulaGraph Python

NebulaGraph Python &—# Python i& SR P, A LUERE ~ HHINebulaGraphF£dE 2% -

12.5.1 FifEs&1F

B %%% Python, Al 3.6 KLLL °

12.5.2 fRAKT B 3%

%I, Github °

12.5.3 %% NebulaGraph Python
pip %%

$ pip install nebula3-python==<version>

SeREIRRS L4

1. 53i#% NebulaGraph Python JRiG#|#28 -
o (R WRFHLZEIREM AR NebulaGraph Python, i LI --branch #8533 © FlAN%E v3.4. 0 MMCA, HHATI T4

$ git clone --branch release-3.4 https://github.com/vesoft-inc/nebula-python.git

o MARTE R HITLZROR, WHITI N 4 N B master 73 SCHIYRIG

$ git clone https://github.com/vesoft-inc/nebula-python.git

2. # A H3E nebula-python °
$ cd nebula-python
3. BTN R a2 o

$ pip install .

12.5.4 #ZORHS

NebulaGraph Python & it Connection Pool #1 Session Pool Fiff{# 775, {#/ Connection Pool HF# M HITEH Session %
il o

¢ Session Pool
PR FIIES N SessinPoolExample.py °

ff FIFR#1iE2 . Example of using session pool °

O

e Connection Pool

HARGIES N, Example °

5 E#: January 31, 2024
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https://github.com/vesoft-inc/nebula-python/tree/release-3.4
https://github.com/vesoft-inc/nebula-python/tree/release-3.4
https://github.com/vesoft-inc/nebula-python/blob/release-3.4/example/SessinPoolExample.py
https://github.com/vesoft-inc/nebula-python/blob/release-3.4/README.md#example-of-using-session-pool
https://github.com/vesoft-inc/nebula-python/tree/release-3.4/example

12.6 NebulaGraph Go

12.6 NebulaGraph Go

NebulaGraph Go &—# Go EFME i, # LI - ¥ NebulaGraph FIEIREZE

12.6.1 HiEE5<1F

%4 Go, WA 1.13 LA L -

12.6.2 fRAKT B 3%

%I, Github °

12.6.3 T#k NebulaGraph Go

o () WA ETEIEEMAN NebulaGraph Go, %51 --branch $ERED S  PIIIZHE v3.5.0LAMA, HHITII N an4:

$ git clone --branch release-3.5 https://github.com/vesoft-inc/nebula-go.git

o MIARFELEEFIF LR, ERITIN < T 8 master 7 SCAYRTY:

$ git clone https://github.com/vesoft-inc/nebula-go.git

12.6.4 L EEH
R EHAI AW T
$ go get -u -v github.com/vesoft-inc/nebula-go@<tag>

tag: FEESTL o BN master B release-3.5 °

12.6.5 /LU
NebulaGraph GO % it Connection Pool 1 Session Pool i 7=l, #/H Connection Pool THE M BITEH Session L -
» Session Pool

VEA/RFES I session pool example.go °

fFRARHIIES N Usage example °

O

e Connection Pool

HARGIES W graph_client basic_example #1 graph_client goroutines example °

)5 #F: January 31, 2024
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https://github.com/vesoft-inc/nebula-go/tree/release-3.5
https://github.com/vesoft-inc/nebula-go/tree/release-3.5
https://github.com/vesoft-inc/nebula-go/blob/release-3.5/examples/session_pool_example/session_pool_example.go
https://github.com/vesoft-inc/nebula-go/blob/release-3.5/README.md#usage-example
https://github.com/vesoft-inc/nebula-go/blob/release-3.5/examples/basic_example/graph_client_basic_example.go
https://github.com/vesoft-inc/nebula-go/blob/release-3.5/examples/gorountines_example/graph_client_goroutines_example.go

13. NebulaGraph Studio

13. NebulaGraph Studio

13.1 1A\1R NebulaGraph Studio

13.1.1 f+ 42 NebulaGraph Studio

NebulaGraph Studio (f&# Studio) S&—#al LiEE Web U7 nIf0FJREEEE T ML T &, #A. NebulaGraph W, fEEMEE -~ RS
A~ %5 nGQL &EiZE—uEz RS - i /7] LI#ENebulaGraph GitHub GEF&EE &EHRIE. #1525 1 nebula-studio °

gbte

R e Studio #B53ZhEE © kA NebulaGraph REDIRER BRI AT LR, mdi % ik R el 7200 B = B A% -

RATHAR
FMAALUEM RPM 1 ~ DEB 4 ~ tar ©0F1 Docker W% 225402 Studio, 7F Kubernetes £t HiA A Helm Z2E#% Studio © #¥40(E
B%% #% Studio -

JURMRE T R BEEAAE, £ Studio WATRESZBIRE] o HAEE, S5 HRE -

FEIhEE
Studio AL & #HNebulaGraph#iii, E&LLFIgEE:

il Schema EHIhaE, el LMEAEEREEMESR ~ Tag (77%) ~Edge Type GARA) ~ R5[N0IE, EFEEZREMSHTEEE, *
# - FNebulaGraph °

s EHSATIRE, LR ANEE, AP GERES A SAAEDE, FRINEERRESARL -
o EAEREIDIRE, AT UUEA nGQL A% Schema, FREEEIHTHEMEHAE -

ERY R
WA LU E—FEK, #ALLER Studio:

o B39 45 T NebulaGraph, #8fif GUI THEGI# Schema ~ S A%HE ~ #4T7 nGQL iEH) &M -
* MIFF1E24>] nGQL (NebulaGraph Query Language) ., {HZ AR mLSTLE, EAEMAH GUI LA&EEH HAIEE

B oan:
F A NebulaGraphEiAA G A& GEE, Frl AT LER root TKSFEEZEER Studio e

ZNebulaGraph/5 i T &H40iEE, AP R A ENKS &L ER Studio © KT NebulaGraph®I & {335 IELhEE, %5 S HIIE
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https://github.com/vesoft-inc/nebula-studio
https://playground.nebula-graph.com.cn/explore
https://computenest.console.aliyun.com/user/cn-hangzhou/serviceInstanceCreate?ServiceId=service-39f4f251e9484369a778&ServiceVersion=20&isTrial=true

13.1.1 ff 47 NebulaGraph Studio

A HeA

the

Studio WAL A T2 TNebulaGraph W%, Har &7 NS IBAK a2 N, PIgeast BRI TR -

NebulaGraph/ii4 Studio A

3.5.0 3.7.0

3.4.0~34.1 3.7.0~3.6.0~3.5.1~3.5.0

3.3.0 3.5.1~3.5.0

3.0.0 ~3.2.x 3.4.1-34.0

3.1.0 3.3.2

3.0.0 3.2.x

2.6.x 3.1x

2.6.x 3.1.x

2.0 & 2.0.1 2.x

1.x 1.x
FRAEE H

Studio £ THEEFF LR » AW LLEE Studio MURFHTUE B &R Sl K WHITIAE ©
B Studio 5. MR LMETUE A A RS AR, Bad FHHSE, &F Studio AIRRAFE U]

Nebula Studio | %= Schema th SA =Ha

e O EmBas
E=EFIR
B &
+ tRE=E
v3.3.0-beta
Partition Replica Atomic
s B2 n L Charset Collate Vid Type ! Group Comment RIE
Number Factor Edge
. FIXED_ST
1 basketball... 10 1 utfg utf8_bin false _EMPTY_ Schema
RING(32)
2 hello_test 100 1 utf8 utf8_bin INT64 false _EMPTY_
B FIXED_ST
3 test 15 1 utfg utf8_bin false _EMPTY_ Schema
RING(30)

FJEEHT: January 31, 2024
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13.1.2 fF BRI

13.1.2 ¥ AR
ASCHERMER Studio HIFRE o

Eae S

Studio HHI L x86_64 4244 o

b L&
Studio EfEEURMEF EETERLR CSV U, (B2, BATTHAR/DNRRER FIAZ RS, 1 LR SR DR A 2 -

Eisia gl
HHICCRAE 5HE B CSV T &R, TR MR &Em =X -

nGQL 7§
PRI NASL, FPRLTE #HlE EHUTHTE nGQL HEA):
* USE <space_name>: HAEfE Space THiF|FRHFEIFEEISA, RNEGEITX MER)AFER = -

s #HlE EEA nGQL BRI, /A LLEEEIFERAT, AR AT o

B B8 S R
L A EBCHTRR) Chrome 517 Studio °

#%J5 ##: January 31, 2024
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13.2 LEEEEF

13.2.1 #f%& Studio

IR B AT AEZS 3@ RPM ~ DEB ~ tar 01 Docker #% Studio °

RPM %% Studio
RERA M
TEEF% RPM i Studio ZHi, HFTEMINLTER.
* NebulaGraph/i % EEHE IR < 1¥4FH, % NebulaGraph“FEHhE o

o {#M Linux Z{THCH CentOS , B%%¢ Isof ©

o TAPRLL RS RS S -
RS LA
7001 Studio #&{# web fR&5{HH

fndlny
LR

CRIETESE TE RPM &, BUURERHIUR « WA THEEE%m T
T gl
nebula-graph-studio-3.7.0.x86 64.rpm nebula-graph-studio-3.7.0.x86 64.rpm.sha256
. f#H sudo rpm -i <rpm_name> fF & %% RPM 41 °
B, %% Studio 3.7.0 MUATTELZITLA T4, BRIAZLEERSIE Jusr/Llocal/nebula-graph-studio :
$ sudo rpm -i nebula-graph-studio-3.7.0.x86_64.rpn
] LUGE S PAT i & 2 B 6 R B3 12
$ sudo rpm -i nebula-graph-studio-3.7.0.x86_64.rpn --prefix=<path>
YPEFLREILLTF R, 8 PRM M Studio E4EMINEE) ©

Start installing NebulaGraph Studio now...
NebulaGraph Studio has been installed.
NebulaGraph Studio started automatically.

BB R, TERS AR AR http://<ip address>:7001 °
WERTAEN YT AR O P REE R DU F BRI, RRCENIIHEIED) Studio -
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https://oss-cdn.nebula-graph.com.cn/nebula-graph-studio/3.7.0/nebula-graph-studio-3.7.0.x86_64.rpm
https://oss-cdn.nebula-graph.com.cn/nebula-graph-studio/3.7.0/nebula-graph-studio-3.7.0.x86_64.rpm.sha256

13.2.1 #i2& Studio

NebulaGraph Studio

B B 8UERE

ERNEE ML

9669

i

AR DU A LR RS a2 #18L Studio -
$ sudo rpm -e nebula-graph-studio-3.7.0.x86_64
LBtAEREILL N EER, F8 PRM i Studio £ EIF; -

NebulaGraph Studio removed, bye~

i

i
WRAEZSGTIE T BER SRR T EF R RS, HEMLTwm<:
s FEREIRS

$ bash /usr/local/nebula-graph-studio/scripts/rpm/start.sh

s FnfE ks

$ bash /usr/local/nebula-graph-studio/scripts/rpm/stop.sh

AR BB IRSS B F IR SRS ERROR: bind EADDRINUSE 0.0.0.0:7001 , FH PRI LLET LI N4 &EB MWL 7001 256 -

$ Lsof -i:7001

R O, BICREAOZ R O ERE, AP AT LUMERL studio FEENRYE BN D, FHEHREIRS -

J/MER studio BRSEBECE. BCESFZRIABRFEA /usr/local/nebula-graph-studio’o
$ vi etc/studio-api.yaml

/MERIHROS, BMAER—D 1R ARENE,
Port: 7001

//ERRS

$ systemctl restart nebula-graph-studio.service
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DEB 7% Studio
HiFEA 1
7Ei#id DEB #E%% Studio Zal, AAREMILLLTEE.:
* NebulaGraphfi % E&HE IR < 1¥4HF R, % NebulaGraphZE#E o

o (MY Linux £{THH Ubuntu e

o BRERLUR S O R W H -
i 5 i
7001 Studio £t web %

o IR RGIRTELE Jusr/Lib/systend/system B 3% o WKBEIZH X, FHFEHOIE -

ek

R

1. RIBFFERFIF T8 DEB 6, BUGRESHERA o 5 H N EEEE T
Ee D) gyl
nebula-graph-studio-3.7.0.x86 64.deb nebula-graph-studio-3.7.0.x86 64.deb.sha256
2. f#FH sudo dpkg -i <deb_name> fi %3 DEB £ ©
filn, %€ Studio 3.7.0 MUAT EHA1TLA T4
$ sudo dpkg -i nebula-graph-studio-3.7.0.x86_64.deb

3. B E, TERRARHIERERIA http://<ip address>:7001 °
MRTEN ARG O ER U FEFRE, RROENEEH S Studio °

I

PR LU LR R ar < E18 Studio ©
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NebulaGraph Studio

B B 8UERE
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https://oss-cdn.nebula-graph.com.cn/nebula-graph-studio/3.7.0/nebula-graph-studio-3.7.0.x86_64.deb
https://oss-cdn.nebula-graph.com.cn/nebula-graph-studio/3.7.0/nebula-graph-studio-3.7.0.x86_64.deb.sha256

13.2.1 &% Studio

$ sudo dpkg -r nebula-graph-studio

tar {5 Studio
RS e
EHE tar ©ZCSEN Studio ZHI, APEEFIALTEE:
* NebulaGraphfi% BEHEIFED) - F41EFE, 2% NebulaGraph%3EiiE o
o BRERLUF 6 O AR S -
oS L]

7001 Studio &6t web %5

ok

LR
1. IEFRE N E tar {1, BUCGEREMMAR
LA, Studio 7 7% fiNebulaGraph/ii A<
nebula-graph-studio-3.7.0.x86 64.tar.gz 3.7.0 3.5.0
2. f#E tar /1 o
tar -xvf nebula-graph-studio-3.7.0.x86_64. tar.gz

3. #5% nebula-graph-studio }/F5 -

$ cd nebula-graph-studio
$ ./server

4. BRI G, TEN ARSI http://<ip address>:7001 °
MR EARE O FEE BRI LU N SR AW, FRELMIEEIEEh Studio °

NebulaGraph Studio

EEEURRE

ERNWERNL >

8669
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https://oss-cdn.nebula-graph.com.cn/nebula-graph-studio/3.7.0/nebula-graph-studio-3.7.0.x86_64.tar.gz

13.2.1 &% Studio

RS

FPRTLURA kill <pid> A7 SRFKIZMRSS:

$ kill $(lsof -t -i :7001) # stop nebula-graph-studio

Docker % Studio
kS ER
1EH8%E Docker i Studio ZAl, A THEMIALLFER.:
* NebulaGraphf# % EEEHEH R « 458, 5% NebulaGraph% i g o
o TERI¥Z21T Docker i Studio AYHE: 2353 E5) Docker Compose ° #E4H{E E %% Docker Compose Y o
o BAERLUF 06 AR S -
oS B

7001 Studio &6t web i

o (W) FEFEAKMIMN Docker Hub $7Hl Docker $53A0HE E I BELLENE, AP FTLAMER registry-mirrors SEELEIIERE o Flan, anfzqE
A Docker HEXE H5B - WBEGFERS KA0BE, WIELITEREE registry-nirrors 40

{

"registry-mirrors": [
"https://registry.docker-cn.com",
"http://hub-mirror.c.163.com",
"https://docker.mirrors.ustc.edu.cn"
]

}

Fie B SO R AN T VR R R E A S R/8 Docker Desktop BT © ##:41(5 E5% Docker Daemon fit & X0 -
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https://docs.docker.com/compose/install/
https://docs.docker.com/engine/reference/commandline/dockerd/#daemon-configuration-file

13.2.1 &% Studio

BIESR

AT T AR N S BIRUGE T4, 2550 Docker kit Studio, X EFEA1HNebulaGraphfiA} 3.5.0 A TR
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[$)]

13.2.1 &% Studio

. F# Studio AUARERCE M -
THA, i% fiNebulaGraph/ii <
nebula-graph-studio-3.7.0.tar.gz 3.5.0

. BII%E nebula-graph-studio-3.7.0 H3E, HKZRaMEEEFH -
mkdir nebula-graph-studio-3.7.0 & tar -zxvf nebula-graph-studio-3.7.0.tar.gz -C nebula-graph-studio-3.7.0
. fBIE /57N nebula-graph-studio-3.7.0 H3g °
cd nebula-graph-studio-3.7.0
. BIE Studio 9 Docker % °
docker-compose pull
R T) Studio figs o Hir, -d FRTERGIBITIRS AR
docker-compose up -d
YEEIREILLFEER, #£]R Docker fit Studio EEMIHED ©
Creating docker web 1 ... done

CJBBIEINE, EDI AR ARSI N http://<ip address>:7001 °

e

T£5247 Docker ki Studio AIMLEF L, R RILUZAT ifconfig EYE ipconfig FREUAAL IP Mudik o ANRMEHX GHLA IR Studio, W] LLTEN b AsthilFe B
HI  http://localhost:7001 ©

RN AR T AR BEE I LU N BRI, FoR A E I EE) Studio e

NebulaGraph Studio

EEEURRE

FHENEERAE

9669
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https://oss-cdn.nebula-graph.com.cn/nebula-graph-studio/3.7.0/nebula-graph-studio-3.7.0.tar.gz

13.2.1 #i% Studio

Helm #%€ Studio
ARNFABAAE Kubernetes H{# Helm #5%& /55 Studio °
FlESdas

4% Studio BT, FIFREE LR LU B I PR AR A IE R

B AR EE Sk
Kubernetes >=1.14
Helm >=3.2.0

BIEHER

1. 5k Studio AIYEACHAZIEAL -
$ git clone https://github.com/vesoft-inc/nebula-studio.git
2. X nebula-studio H 3 °
$ cd nebula-studio
3. Bt %3 Helm Chart, #4429 my-studio ©
$ helm upgrade --install my-studio --set service.type=NodePort --set service.port={30070} deployment/helm

Helm Chart B2 ESEALATT -

SR BAME Eizpur

replicaCount 0 Deployment FYRIAZ] -

image.nebulaStudio.name vesoft/nebula-graph-studio nebula-graph-studio &M G EEHE o
image.nebulaStudio.version v3.7.0 nebula-graph-studio FIRRA °

service.type ClusterIP fRS5257, WAJFH NodePort ,  ClusterIP BY LoadBalancer HAi 2z — o
service.port 7001 nebula-graph-studio 1 web ARS5H% 1 -
service.nodePort 32701 Kubernetes £#£5MiB1 7] nebula-studio FJCIE I o
resources.nebulaStudio {} nebula-studio FI#RRHI/EK
persistent.storageClassName i storageClass & PR, WIARATEE B EHEINME -
persistent.size 5Gi TR RN o

4. FEEIIE, R ARHIEAE A http: //<node_address>:30070 © HISRAENSTARE L HAEE B LT 2R AW, FREZEHIEIESD Studio
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https://kubernetes.io
https://helm.sh

13.2.1 #8% Studio

NebulaGraph Studio

B B 8UERE

9669

i

$ helm uninstall my-studio

JRSRAE

P Studio BFAE G, P HFEEHNebulaGraph © #H4EE, S8E R % -

%) #F: January 31, 2024
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13.2.2 EREEURZE

13.2.2 EEEEGRE

HEHIHES) Studio J5, F A FHEA BiE#NebulaGraph » A& EE ik Studio 41{T%#%NebulaGraph °

[ilE=tas
e #NebulaGraph#a 6T, 7 #ZHIALL T EE.
* Studio B2/ H) - WAIERS%HE Studio -
* NebulaGraphfJ Graph RZAHL 1P Mk LI A BRSSFT AR O o BRIASRI S 9669 ©

e NebulaGraph®®IK 555, SiEHP ARG -
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13.2.2 EREEURZE

BIESR

LU F YR NebulaGraph:

1. FEPI BT A MR 5 N http://<ip_address>:7001
TENBEER 1 R B 2 DL M B F AR R LRI E IS T Studio °

EEEURRE

ERNWERAL >

‘ NebulaGraph Studio

8669

2. f£ Studio #y ECEAUWRZE TH L, WALUTEE:

e Graphd IP #illk: #5NebulaGraphf) Graph fR554AAM] 1P Hiklk o 47 192.168.10.100 °

e

* HIf#NebulaGraph’ Studio MEIEF—&Hla L, HAMLAHEXGHLaEMANL 1P #lk, AR 127.0.0.1 53 localhost ©
o TEFTHIPRE TUE R 7 — " NebulaGraphtf, 2# & IHFRE TR « IR FEFEN B3 £ 1" NebulaGraph, = LA R #3585 sl & TR -

* Port: Graphd fiRZ5H9R 1 o BRINH 9669 ©

« Fifg fl #h9: iR¥ENebulaGraphfl) & {350 iF s B 5 5 SRk M

s MARARBHSHINIE, TLBAEBIAA % root FIERER

« MARTEASHRIE, BEREEKSEL. AR GOD fAEER, BAEE root RAMAYET nebula ©
s WRCBHSHINIE, RN O T AR HSES TAE, AFEAENHFER B CRKS MEDER o

3. e ESE, sl EE %

\
)
[
oo
M

TEFFSE 30 08h o AEIT 30 D ENABRIE, 2ENIMIT, AP EER R REUEE -

HRERE ERVORT, RIEEHRE R RIIEE, I H SR A B T RIS AR -
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TEE PR FVOR T, @ °

JREEHRE
R #ENebulaGraph/a, AP A LLEAT DU #R1E:
o FREH68# Schema THEH Schema °
o MRS AL
o £ #HE TUH EHUT nGQL HEaE W -
* £ Schema & 0iH EE (L%t Schema -

13.2.2 EEEERE

gbte

TS ROBURIRRE T BEPTIRLE SR A © A 2 A B AR R -

K
&b

R FEE N E# NebulaGraph, 7 LU H 5 & #iic B EdRE -
ETEA ARG APLE, Bl B -

#%J5 ##r: January 31, 2024
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13.3 tEFF iR

13.3 R 1A

13.3.1 #4ll Schema
TE(EH Studio 2 i, P RELERENebulaGraphfJ 2k #ML] Schema (=) -
Schema Z/PEMQE LT EZR:
* Tag, DLEEF Tag HEM -
» Edge type, LLE&F Edge type FUEME: ©
F AT LL R #NebulaGraph R fl##E4 basketballplayer , ASCRHES ZRFH AL Schema -

T#£EFIHT Schema %

eSSl ZIR B (HdaR) Wik
Tag player - name  (string) FIRBRB
- age (int)
Tag team - name (string) FRBRIA ©
Edge type serve - start_year (int) FRBRRAIAT R -
- end_year (int) AT IR R A FNER AR R, J7 2 IR R ENBRRA o
Edge type follow - degree (iint) FRBRAIATH ©

AT R B RUCRAR R, TR — BRI E S — D ER R

THEUEHRE+H player 2255 team EG 2L 4FRR (serve/follow) o

serve
start_year:2009
end_year:2010

NAME:Danny Green

serve
start_year:2010
end_year:2018

NAME:Cavaliers

follow
degree:70

NAME:Spurs

NAME:Tim Duncan

serve
start_year:1997
end year:2016

%5 ¥ January 31, 2024
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https://docs-cdn.nebula-graph.com.cn/dataset/dataset.zip

13.3.2 fij## Schema

13.3.2 fll## Schema

{ENebulaGraph¥, AFW41%HE Schema, 7 8EMHFE N SEIRFLEDE o A G fiNebulaGraphf#z#| £ 5 Schema IhfgdlE
Schema °

%te

* AP ATLU#ERA nebula-console fil## Schema © 112 M NebulaGraphf{# /Il NebulaGraphRig s
o [ ALU#EH Schema HEIHEEE(LZIT Schema ° 152 . Schema [ »

[l ates
£ Studio I@1% Schema 277, AP HEFHALTEER.
* Studio E.%5%#%|NebulaGraph##i/#
* k514 GOD - ADMIN & DBA R - #4158, 2% NebulaGraphh & o
o DMK Schema fEEE o

o DAQIEREZE -

gbte

ARG CZ O E (A o RS IE GOD R, talbifE ZH% 5 Schema E8IE—PEZHE -

{fF Schema EFHLIIfEAIE Schema

LU RFH Schema HHINEEAIE Schema:
1. il Tag - WHAIEE, 2F(F Tag -
2. i Edge type © #H4IFE, 2F1#(E Edge type °
A A 0% Schema

1 ARSI, i mHE & -

2. £ 47l Space HifkfF—1EZE o fEARAIF, %5 basketballplayer °
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13.3.2 fij## Schema

Nebula Studio 1= Schema SN

basketballplayer v]®

Nebula Console

1 SHOW SPACES;

3. fEar AT, BB A LU ER, JFAE AR TR -
// BlE Tag player, #%E 2 NEMH
CREATE TAG player(name string, age int);

// BlE Tag team, #HHE 1 NEMH
CREATE TAG team(name string);

// Bl Edge type follow, #H%& 1 NEM
CREATE EDGE follow(degree int);

// BlE Edge type serve, HH 2 NEM
CREATE EDGE serve(start_year int, end_year int);

M, AFEA5%EMAT Schema /7 - AR LLETUL T EAEE Tag 5 Edge type HIE GERIER ~ 58% o

// FIHSEIEZEESFRE Tag
SHOW TAGS;

// FIHSHRIEZEERFAA Edge type
SHOW EDGES;

/] BESW Tag M Edge type MLEHMREIER
DESCRIBE TAG player;

DESCRIBE TAG team;

DESCRIBE EDGE follow;

DESCRIBE EDGE serve;

JRBHRNE

fI% Schema J7, FFATLUIFIR S AL o

5 FH: January 31, 2024
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13.3.3 S AEURE

13.3.3 S %R

Studio ZHFEAMMHKF CSV 4 EHE S A ZENebulaGraph °

AR A
SRR Z R, FERALLTREE.
* NebulaGraph . E40# Schema °
o CSV X454 Schema 3K o

* k514 GOD - ADMIN & DBA (R < #% Il NebulaGraph'EA{
AH

PSR, ik & ER
SABIREES Y 2 Ny, FTEEBIREMAE SRS, TR
HEEEIRE

FETUE A LA BB A RlR, WEEIRRE R EAN R o SRSy 3 TR AR RURIR -

BARIRRE VLA

paycai W AFETER CSV KR, HFFHA Amazon S3EMOMZMRSS -

SFTP i SFTP E8 CSV SUHRIR -

AR A EFEARH CSV U o SCER/NREERRE 200 MB, 8 5 FREIEISCHHE BN HoAth 7 SRR IR o
Rote

o L7 CSV SUHFI, —IRATLLEREZ 1 CSV 3Lff -
o ARG, LR DU BT B RO, DM U R AT B R N R SR RO BRI, R AT DA s PR R R -

OIS AES

1 fETUHZ A BSOS AES, SR T RE:
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13.3.3 S AHE

P A DU S AR, T EURIEEE S exanple.yanl , FLE/EH LEBCEX - BBET7 {5 NebulaGraph Importer KEUHIF

o WZR: BESALROEZ RAH -

o EFEW: BOAESER, ATLMERL -

s BMEME (%) « WUIEESOREIFAE - fabse ~ JEilio s SOt R B S AT ZEL -

* RERPRE:

a. BRI Tag. AETE T HHERIRERNLERE Tag

b. BRI A, fE SR B EERIER AN SR B, $RBIRR ES ARSI, AR5 B -
c. {EF T B B A D PR LR TR, SRR ETIA -

d. 7EVID 3173 VID @SRRI o IFFkFEL M43 VID, ALy VID FINRTsHEE 4 -
e. TE/B NN H B MRS RiRIF1) o 3T AT LA NULL B% B T DEFAULT FUJ@ 1, AT LARTEE XS MAYE
f.EE 2 ~ 5 FIRHFE 1 ik Tag BT FEMTA -

g. BE 1 ~ 6 PIRRHFATES AR Tag FREHSA -

o REEN: 5RERERIRIEMR o
&« GEETIE URSAES

- ETN *ERER
Goma_baskeallplayer lask 1684735772082
RAEsSER
" AU )

RAes VS

*RENR dataplayercev X *REE bigdma follow csv X
XRBRE  /detaplayer o KARE /by deta_follow oy

> *VID¥: Comn 0 O > *EAVIORM  Coumn®

ne s am > *HAVD  Coumn

rame Column 1 weg

nt HNEW. =
e Column 2 - degree Colurmn 2 "
+ AnsARs rank an "

+ Bus s

2. AR EE, S ANebulaGraphlk 5 R HiIA -

SAESURE, TUESASERNENEESANESIHE, FFREES - EFAE - TEES - EHSA - TREES - MERESEHRE -
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13.3.3 S AHE

JEBHRAE
SERBIES NG, FF A DA & TUE

5 FH: January 31, 2024
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13.3.4 = & 5w
AR Studio B & R -

Nebula Studio %= Schema i A B #%a

2 basketballplayer v ®

7
8

9

Nebula Console

p1

1 MATCH (v:player) RETURN v LIMIT 3

$ MATCH (v:player) RETURN v LIMIT 3

14 H
=15

153
GE

HATETIE)SEHE 0.00302 (s)

$ MATCH (v:player) RETURN v LIMIT 3

-
B4 \/
("player102" :player{age: 33, name: “LaMarcus Aldridge'})
AT

("player106” :player{age: 25, name: “Kyle Anderson"})

("player115" :player{age: 40, name: “Kobe Bryant"})

-501/750 -
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TERIIH T G A LA FIIRE o

10

11

12

13

14

15

TigE
THEE
e A3 ]

Wik

VIESEES

THEHIAE

UNIEIRIEEBS

S CSV i
PNG #%3E A

JRTF RS ATEE R

FRHAPITEER

BN
AR O

13.3.4 =l & 5

1A

Aifi EHE T AER & TUE -

T HEiEERE R E S e

ViBA: Studio NHFHIBERM AMEFIZIT USE <space_name> TEA] °

5$Q FH, RGeSk, AlEd—ER, WA A S AZIE -

L
Ak C T, FERABTIORAIRE, fdiEd— NG, BAES A S AL
A o FIER BIRELEIT 15 IBABITIOR -

ik a L, FaEAME DR AR -
ERAERSA nGQL Eh)E, Aif ’ TR A2 TIE A ©

A Vv HHIM R BEXZH, ATSELER, g

af

o
e
I|
=
o3
i
W
&

LM AETHA nGQL S, M > HAEATE o BT LRI A S M
REHETT, EAZEL ; 50 o R // R -

247 nGQL AR, XERRENEIFRE - MAEMEGHY, BALGEER - M
BRI, LA 5 «

)ﬁﬁﬁ L, CRRE A AR, IR AOTE A LS R o

L

217 nGQL AR EISERIG . REERAFAEH AN, i U FERHIRIAERFE R DL

CSV XXMM T o MBI E D, & & ZHIRPRERILE R L CSV X
PNG BRI -

Ak N AL, BRI S nGQL WEALREIfLE R el s i Vv

TEHREILER.

5, RBITIEZ% nGQL

ik X #H, RIS nGQL EFLREIFILER -
BREABITER - RBAREILR, &SRB ZIRERILER
EREEITER o MR SR M TR RIALER, W H 2 LA R 2 LR EIR 25

R BiliETT < B, RITEEME SR

5 E 3 January 31, 2024
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13.3.5 &¥Schema

13.3.5 & #Schema
HIERZSA

Studio ##%|NebulaGraph/s, P Al LABIEESMEREZE - AP LUER #EHlE 5% Schema R(EEZSE o AU (#EH Schema
FAEE 2] o

HIEER M
BRI A, AP EERRL T EE:

* Studio E4&%#%|NebulaGraph °

o YHIBFAKS A GIR SRS 2 A RIRRR, B

* 1 NebulaGraph & B S HIIE, AP LUEINEFZ user TKSALEEIBES -
o W5 NebulaGraphC /& S, FAFILL root MRS K HEFGES -

Gl

1. FETECSHiEE, Sdi Schema 7% °
2. EEERSIE LT, A+ QEEEE R, SERUUTECE:
o ZFR: IREERBHATR, ARGIFIZESN basketballplayer o A5 EHRIEEHAHREE

* vid type: EZEHE ID (VID) FEIRAED, HEERNEKFRHE FIXED_STRING(<N>) =X INTes , — HIE NTCIEBH - ARGIEEH
FIXED_STRING(32) ° #E4H{EE., &% VID -

o f: S ERIHE, RN 256 FT o BRIATCHI o AR{FIEE N Statistics of basketball players ©
o WiESEL HFIEE partition_num ~ replica_factor AUMH o FEAURGIH, WASESHLEN 100 ~ 1 o FHEAEE, S5 (REATE SPACE 1BVE ©
£ XA nGQL Ea) E L, FAFEEER Ll EX A nGQL 4] o AT AR:

CREATE SPACE basketballplayer (partition_num = 100, replica_factor = 1, vid_type = FIXED_STRING(32)) COMMENT = "Statistics of basketball players"

3. REEFIATIRG, A QI &8 - aRumEE Ex=EsE, mwasES RN ENEEREE, FRESE Q)

Nebula Studio = fzschema & 5\ E#EHA 0O © O @

& EZEIE / SlREEE

* B * Vid Type
basketballplayer FIXED_STRING 32
Hik

Statistics of basketball players

Partition_num: Replica_factor:

100 1

v 3 RIAINGQLIE

1 CREATE SPACE “basketballplayer® (partition_num = 100, replica_factor = 1, vid type = FIXED_STRING(32)) COMMENT = "Statistics of bas
ketball players"
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TR P 25 ]

13.3.5 ¥ Schema

EREZs 1] 2 MERE R A TR REE, CRBREOEIR R & O TEIERE -

1. TR it 2, Sdi Schema T% -

2. FEEIERPIRE, HEIFHEMERE SR, JHE $R0E Fi, R MERESE -

Nebula Studio = = Schema t SA

SRS
o
1 basketball.. . 10
2 hello_test 100
3 test 15

3. R AEE Al B o

R

Kz EaERI G, AR TLUITiREIE#E £ Schema, W1

o #{F Tag
« #{F Edge type
o BERT]

7Hla

Replica
Factor

Charset

utfg

utfg

utfg

Collate

utf8_bin

utf8_bin

utf8_bin

Vid Type

FIXED_ST
RING(32)

INT64

FIXED_ST
RING(30)

Atomic

G
Edge roup

false

false

false

Comment

_EMPTY_

_EMPTY_

_EMPTY_

O & 0O @

RIF

| BIFREE

Schema

SeREEEIE

/5 ##: January 31, 2024
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13.3.5 &¥Schema

PE Tag (HRE)
{ENebulaGraphH 0K =65, AAREE Tag (HEAE) o APTLLERMEA #HE 5% Schema EHINEEEE Tag o ASLULA A
f#H Schema HHINEEMRIE Tag °

Cilfie=ts

7t Studio #fE Tag Z#i, AP LAHGALLTEE:

* Studio ©%%#%|NebulaGraph °
» Bz HE A0 -
o MEIESEANKEAE GOD ~ ADMIN =¥ DBA R -

& TAG

1. TS HiEH, Sidi Schema 7% °

2.1 WERFIE F, HEEEE, SHEEEAREEE BE 75 AT Schema -
3.7 HuiEAS A BEIAE A RIETR o F P AT DU 515 ] 4 A A R e [ 23 ]

4. i PR U, IRl + 00 %

5. 76 QMR DU b, SERLLUFRE:

a. K. HA Tag AW - ZRflH, B player

b. #fiult (A%E) - A Tag U&ETE -

c. EXEME (W) . MR Tag FEEM, A& + BIENE, Bi— 1 82 EE:

s BINEIEAIR o

o EEEEURER o

o LR AVFEE

o (A1) BIABRIAME -

o (AM) FAJBPEEE o

d. KETTL (&) (i) . Tag RLERIIN, AP LIRE TTL o A% ETTL (FEIERE) | % TTL_COL I TTL_DURATION (Ef7: F5) ¥
1%2% TTL iE -

6. SERRESR, £ SMREAINGQLIER Mitk, H/REEES LilEcE M0 nGQL 4]
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13.3.5 &¥Schema

Nebula Studio = %= Schema & SA ZHa

& BEBFEEIIR / RERIIER / SIRIRE HFIEZ[E: basketballplayer v
* 2 F::p
player
EXEE
+ RhmiE
*BIER * BERE AFEE ERIAME b
age int b3
name fixed_string 64 b3

RETTL (FFiERE)

TTL_COL TTL_DURATION

v XRIHINGQLIEE

1 CREATE tag “player” (“age™ int NULL , "name” fixed string(64) NULL )

S

7. HPAERIE, s G % e

R Tag GRS, & BREERXD Tag KBNS -

5 TAG

1. £ it midi Schema 7% o
2.7 BWZERFIE F, HEEERE, ghEZEEgReEEE #E S+ 8d Schema e
3.7 HETEZEE EAIAEAS AR o Rt AT Dl i i 5 25 (] 42 PR U R s ] e

. @

A R T, EIREBNR Tag, JHE BIE FIT, s bR o
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13.3.5 HHSchema

5.7 e UM, FHPATDAGESE DL N R AE:

o RFEYS: £ Wt ANAE mE. BRUERS L e

s MRBEUURTE: £ RN X, REIFREGUmEL, EaNAE i BRUa RS Bl e

o WAREMIERES: F BN X, HREITEMBROENE, EANAd MR, REAE B e

o WRERIEN: £ EEME XK, A& + BnEE, RERNMEER, Al A o MRS E L Tag o
s MAREEY TTLEE: £ %8 TIL X, & f BiUass Bl - i¥152% TTLECE -

s INAEMRCALEN TTL EE: £ %E TTL X, FUHa% WETTL (EENE) | REAE BE -

o WMRERE TTL FE: £ WE TTL X, Ak wETTL (FiEFE) , XE TTL_coL £ TTL_DURATION (BEfz: Fb) |, s #AIA o 115 % TTL L
E °

Bore

TTL SRIINHFRM, #E5% TTL

s TAG

kR Tag BISSEEARN, CMBREVEIRARE HIEKE -

1. TS iR+, A Schema T(ZE -
2.1 EZERFIE F, HEEERE, ghEZEgReEEE #(E S+ 8d Schema e
3.7 HETEZE R EAIAEIAS R o R AT Dl i i 5 25 (] 44 PR U R 23 ] e

4. =
mil PR T, HEITFEMERN Tag, JE BRME P, SH @ EIR o

5. fEH HARHFE Al B o
JEEHRIE

Tag BIERDIE, AFPALME HH 6 EEEMASLE SEER SA DRHREEA S8 -

5 FH: January 31, 2024
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#{F Edge type

13.3.5 &¥Schema

TfENebulaGraphH 0l E =M G, AP REREAE Edge type GAEE) o APl DUERFRMEA =G & Schema #{F Edge type ° &3

{UGHBAINA{#F Schema #{F Edge type °
Cilfie=ts
f£ Studio #E Edge type Z#i, A UAFHALL FEE:
* Studio ©%%#%|NebulaGraph °
o EEADE05E -
o HHIEFZMIKEIA GOD ~ ADMIN =(# DBA AR

e

1. TS iz, Sdi Schema 7% °

2.1 WERFIE F, HEEEE, ShEEEAREEE BE JF AT Schema e
3.7 HETEASE BHIAE A RETR o P RT DU 55 ] s A RO ] 23 ]

4. miif M TE, IRl + 0 e

5. 7 QIEARA T L, SEALLTRE.

a. % HiA Edge type 4%5 - ARBIH, HA serve ©

b. ##iit (W) . A Edge type fI#i -

c. EMURME (%) . W Edge type HEMME, A + FMEHE, Hi— s mL
- H AR HEATR -

o PEFFACHEKA -

. ERET AV -

o (W) HABAE -

. () WAREAEN: -

d. RETTL (FENE) (%) - Edge type REERIIN, HAAWLIEE TTL - A ETTL (FFHENE) |

) o W¥EZ%E TTLEE -

6. SERXESE, £ MR nGQL &R Wik L, H/REEES LIlECE M nGQL EA] o
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13.3.5 &¥Schema

Nebula Studio | t:Schema & 5 #HE OO © O R
& [EZ=[E)5E / basketballplayer 250713 / Bl@inSER YEIEZE:  basketballplayer v
* B 7y

serve
EXEYE
+
*BHBM * HERE A= ERIAME iy
start_year int 73
end_year int 73
teamID string BRR
playeriD string R
RETTL (FERE)
TTL_COL TTL_DURATION
v SJRIFINGQLIES)
1 CREATE edge “serve” ( start year™ int NULL , “end year™ int NULL , “teamID” string NULL , “playerID” string NULL )
BH 82

[«

7. HPAERIE, s G % e

ik Edge Type SR, iHE% @RS ERiX1 Edge type MBS -
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13.3.5 HHSchema

{52 EDGE TYPE

LU A E#H Schema 2 Edge type:

1. £ ik, sidi Schema T% o
2.1 WZEMFIE F, REEERE, ghEZEEgReEE #E J1F8d Schema e
3.7 HETEZEE EHARZS AR o FP AT DU a5 1A a5 [a] 42 R 5 A 22 (el D3t -

4. Lll
A AR T, HRIFEEKH Edge Type, JFAE #BIE FlF, s Fbr -
5. 7f YE UM, F/ AT DLGEEE LT #RAE:
o WREEUHRETE: £ il ANAE W, BRUEsd Bk
s MAFEUUENE: £ EEN K, HEFEGUEL, EENAE R BRUEAE B -
o MREMERENE: £ RN X, HEIFEMERAENS, EANAE MR, RERE B -
s WARENIENS: £ OB X, Sd + FiEE, REEMEE, Al L o AR E DR o
s MAFEY TTLEE: £ %8 TIL X, A R BSUEHAE 5l - 1525 TTILCE -
s MAEMPRCARLEN TTL FE: /£ W& TIL XK, HuE% WETTL (FEERE) | REAE BiE -

o ARERE TTLFE: 7 RE TTL Xi§, Ak RETTL (FENE) , %E 1L coL 1 TTLDURATION (Ff7: Fb) , midi Bk - #IE2% TTL L
=,

e

TTL 5&3IFAFA-, F#HEN TTL -

ik EDGE TYPE

k% Edge type BISEHIATNE, CIHERAEIR AR 1 RIERE -

1. TS HitEF, mdi Schema T
2. 75 EZERSIE F, HEESE, SGESRAREEE #E JTHE Schema -
3.1 HETEZE R EFIAEZSE AR o FP -t a] DU i i 5 25 (] 4 R U e 23 ]

4. =
mil hRE E, {RETFECNN Edge type, FE BRE FF, A& @ EIR o
5. TERR HAUXEEF S B o

SRR

Edge type QI MAALUE 66 LEFE AR, &0 S DRt EmR AR -

#%J5 #F: January 31, 2024
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(e

]

BIERSI

13.3.5 &¥Schema

MR Ly Tag #1 Edge type SUEZRS|, ffEZRI AT DUAITAE IR B A R — 8800 S sl T i, (R B B 5 R o AP ml LU

FfEA =G 5% Schema #HERT| - AU AAEA Schema #{ERT| -

gbte

= RN -

—fRAEQIE T Tag HiF Edge type ZJFEIAI8IRS], H2, RIIGHMENEE, Ll @UULSAKEE BHEEERS - RTRINFAEER, 2

L
£ Studio FEREFSIZAI, ML T ER:

* Studio B4:%#%|NebulaGraph °
» [7%51A] ~ Tag f Edge type T2 817 -
o YRIEEMIKSIA GOD ~ ADMIN &i# DBA HIFR -

ARG

AETER S, A Schema 7% -

TR E=EGIE b, RFIEEE, SEESREEREETE #E FT AT Schema -
CAE TR BEAR S EATR o AT DR e I S R A PR A A ] e
AT RS T, IR+ QI R -

CTE BEERS] TUE b, SRR TRE:

CEGIREL RFEERTIRE, B Tag 5% Edge type ° 4R f4:%%F Edge type °
L REEEFR: BB Tag 5 Edge type &5 o ARfIFi%#% follow -
CREIEIR: MARTIE - 2R FlH, fA follow_index -

SRR (FTIE) - BONERSIRNETE o

CEGIBYE (A1) 4 BB, FESRH RORHERES R BT A E N, N A o WARFERMKZ BN, EEX PR - A L

SRR EHRIUBIERIT o AR GIH LR degree o

e

R BIERIT 2 #200  Lookup TEAIRYEILER - i#41(5E, £% LOOKUP -

CERGRER, /£ XA nGQL ik, MRS M EENH nGQL 15 -
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1.
2.

Nebula Studio - schema & 8BA EHE

& [EZT 873K / basketballplayer 25|71 / glI@%&5|

* R5|%E * X% edge B
Edge Type follow

* R5| B fibuy
follow_index follow_index

REIRIE(PTIEIRHF)

‘degree” X

v RMINGQLIES)

1 CREATE EDGE INDEX ~follow_index”™ on ~follow™ (“degree”) COMMENT "follow_index"

CHPATRE, A B e -

WEARRSICIEADS, &I ERE ERiXDRTIEETF o

HERG

AR S iR, S Schema 7% °

AE E=ETIER G wEIEEE, SRS REEE #E FFAd Schema -
TR HETEZSE ERARIZSE AR o B P AT DL s e S A A AR A ]
LA R T WHIRA LY, ARREEENRTIRM -

RIS, HEIFEEENRS. AERTIFTETHA R EE LRI MR A BIEER - BURER -

HHRT

AETR Sk, sdi Schema T%
AR BZmEE b, REIEEE, SRS EAREEE #E ] Ad Schema -
AE TR BB AR o AT DU i 2 (R A PR R s ] o

AR5l T, fEPIRELRT, ERRTIRA -
HEFEERORS], £ REY Ad ERES -

HAEIE=(8: basketballplayer

13.3.5 &¥Schema

O & 0 @

v

Rhte

KFEEZRS|, #1200 REBUILD INDEX °

illZSeg]|

FEIFSHEF, A Schema T o

£ W=EEgIE F, RREsE, AiEERATREEE #E JF8d Schema e
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13.3.5 ¥ Schema

3.7 HETEZEE BRI A AR o FP AT Dl i i 5 B 25 (] 44 PR U R 23 ] e
4. fili R E, EHIRALT, WERTIRM -

5. —
WEIFEMPRIORS], FHE BIE 7d, S5 @ bR o
6. FEBEH PURTEAE ST BRIA o

%5 #3#: January 31, 2024
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13.3.5 &¥Schema

#%E Schema
F PR LIFE Studio LA #l{kHiEE Schema °
Hfr 0
1. FETRE SR, 53 Schema 7% °
2. fERZ AF R, HEIERSE, R R A RECE R EY P fd Schema °
3. Bifi#E Schema 1%, HifijH Schema °
HAh i
TER EFEES, FHBIEZSE, TERRAES T AT R AE:

e #%%F Schema DDL: E/RZEZ AT Schema GI&IER, ©HEEZA ~ Tag ~ Edge type FI&5] ©
o bR E: JPEZEZSEAY Schema FFAYEZSE o
o MpREZSE: MERZEZSE, @4 Schema MATE SR -

FJEE#T: January 31, 2024
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13.3.6 Schema .4

13.3.6 Schema %[

Studio 3ff Schema FEEIIAE « A A LIFEE R EETT Schema, FLEMERAARS, TR LR Schema M #FEEEI=S(H

ThREIAA
» E®AL%IT Schema °
o RiF] Schema FIF&EE =3 o
e S Schema &y PNG #xU& F »

AH

ETHSMEE, A% B -

%1t Schema
LA basketballplayer ) Schema Jffl, UiBAAIf[%1T Schema °
1. ETUE A L ARG -
TEET ROTEFEAIEEEN Tag b5, MELBEEHEER S, & Tag -
Bt Tag, EAMESIRZEZIR player ~ ik, FHEEIEYE nane 1 age ©
. BIROIE— Tag, PREZWN team , JEIET name ©

N o gk W N

BOTSERE, U BT 8k [-_/] BB, RatEa B sk @ RIFEE -

follow
/ \ *REER
[ \ plargesr

\

\

/ serve
——> player

Rt

~ 4

mik

st year

=Q000

M A Schema

1. FETUE 2 A B 5 2 R TR S AR Schema B, SRFETEA b A Sl N A B & A -
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seam

#it

L33

rame

e MRIE

nts4

nted

degree

. M Tag player DRESGEREE Tag team (EHS, HEHENM, EHNMESNEEZIR serve , F BFME M start_year Fll end_year °
. M Tag player DR SERER GRS — S, BHAERND, EANESHEBLIR follow , HHAMEM degree ©

string
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13.3.6 Schema %[

2. ¥ Schema S ABEEE [ aE B OIERIEZE, BEHTIA

ﬁbte

o BIFEE A5 50 £ ILCREATE SPACE -
o MREZEFERES Schema, FARESKI, HIRRERLREFEREZE o

&% Schema
T TUE MR B EH RN %R FEBEME) Schema HE, Bl sEMEEA FfA%E @ 1RAF -

fbte

2R Schema HIEZS RIS RSB -

HE% Schema

TETUE ZMA B EH RN B FE MR Schema FE, FEHEISEA A R EX AR AT B -
54 Schema

T A LA sk '1' "LV Schema 3 PNG #=& ) »

£ H#T: January 31, 2024
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13.4 HfEHEE

13.4.1 AR R
[k

R Studio SUMERME, $R ACERM -

AT RERY R R R AR T
PR AR LU SRR HE R )RS o

1 o A HOST FEAIEUEE EH)

13.4 ke

W JHE S NebulaGraph B #JEZ Graph fARS5H0 1P itk (graph_server_ip ) FISg o AISRAMBH, ORI 9669  ElffiNebulaGraphs

Studio #HREAE L AL £, A LB AN IP #ikk, TAREMEM 127.0.0.1 ~ localhost E{E 0.0.0.0 °
E24 WL PG MO RERIER

i NebulaGraphiZ B2 S Al HF A LHESEE TR ERER o

WREEIFBEBINE, FRBEERI AR S 5% -
% 345 - {fiIANEBULAGRAPH/I 552 75 1 H

K#ENebulaGraph/R&5IKAE o KT EFIRSHIIRIE:

o fIRAE Linux fR5#% Bt gwiF i E 1 NebulaGraph, %% % &NebulaGraphflR%5 »
o {HfFH Docker Compose #Ef RPM #EINebulaGraph, %% #%&NebulaGraph/55 k&m0 -

#5ENebulaGraphflR$51EH, #EASE 4 SRESHEE RS - FN), i§H/ENebulaGraphfiR%s °

fhre

MR ZHI#EH  docker-compose up -d fEEINebulaGraph, #7UiE1T docker-compose down 7415 1k NebulaGraph °

5 45 o i\ GRAPH fRESHIMLEIERZ G IEH

7 Studio W88 FiZ1T7@4 (Bl telnet <graph_server_ip> 9669 ) FfiiANebulaGraphf] Graph i< M4 EEERER -

BRTERR, 3% DLUN BRI

* {15 Studio 5NebulaGraph7E[dl—&Hl8 £, WA OES D RE -
o MRFEAER—EGHL8 L, K& NebulaGraphfiRS #HIMKECE , Fltn, B KRS ~ WL RO -

AR bl PRHEE S5 (B TR 1% ¥ NebulaGraphfiRSS, & Hif: NebulaGraph'E /i iz i)

f%J5 #F: January 31, 2024
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https://discuss.nebula-graph.com.cn/

13.4.2 Fi%i4lA Studio

13.4.2 Jei%14A] Studio
[

Tt SO E S Studio JEi/E 127.0.0.1:7001 B#E 0.0.0.0:7001 , {EEFTAFTE, MHA?

A BER R KR SRR T 15
FH AT LA LA IR HE 22 7] o
LA R
FHEWIEE Studio MESHNERETH x86_64 424 - BRI Studio fU3HF x86_64 RLTLEM -
2187 STUDIO [R5 25 EH HE)
 {fifl RPM =i DEB ®#5£/) Studio, f#H systemctl status nebula-graph-studio & IEITIRE °
* /] tar @ASERY Studio, fEH sudo Lsof -i:7001 EEFH U IR -

* {#H Docker-compose #&1Y Studio, {#H docker-compose ps TEIZITIRA ©
WRIRSSIES, REIGRMT o K, State FINEEERA Up ©

Name Command State Ports
nebula-web-docker_client_1 ./nebula-go-api Up 0.0.0.0:32782->8080/tcp
nebula-web-docker_importer_1  nebula-importer --port=569 ... Up 0.0.0.0:32783->5699/tcp
nebula-web-docker_nginx_1 /docker-entrypoint.sh ngin ... Up 0.0.0.0:7001->7001/tcp, 80/tcp
nebula-web-docker_web_1 docker-entrypoint.sh npm r ... Up 0.0.0.0:32784->7001/tcp

fhre

WFRZ FIER  docker-compose up -d A3 Studio, WALEAT docker-compose down #i4{F Ik Studio °

WERMRSEA IEH217, WEEHES Studio « FAIER, £2%5EE Studio -
3 HAITHAE

WA Studio HWTERTER —EWLEE L, A A LAIZERIBIZE EAE A Localhost:7001 ~ 127.0.0.1:7001 E§F 0.0.0.0:7001 1A Studio °
MEWEARER L, DIEREEEEMA  <studio_server_ip>:7001 ° HAF, studio_server_ip ZF5HE Studio RESHINLETH TP Hudlk -
RN S e

JZT curl <studio_server_ip>:7001 -I FAVGERIER o WIFIRE] HTTP/1.1 200 0K , FIRMLIEBIER °

WMAGEEEEYS, WU =R A

o WIARPBEERS Studio R —HHlar L, REWROESCRE -
o WRWEAER -GV L, & Studio FITENLEGIIMSEEE, Ha0, BIASE ~ KLU o

f0 R bl EHEE JS 5 T0iE R Studio. i5Ri: NebulaGraph'® itz &) o

%5 # 3 January 31, 2024
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13.4.3 H 1A

13.4.3 ' ULA]
F A+ BRI A T
MR R IT LS A A TIEE, B LT S0 HERR ] 5.

1. #fii\NebulaGraph/2 &#hi A » {1## H Docker Compose % NebulaGraph%idi[E, EiZ1T docker-compose pull & docker-compose up -d 7 H
1) Docker #(%, HEEhAHR -

2. A Studio ZEHRA o HAUEESEIMATH ©

3. #Z&iL1ZE GitHub # nebula 1 nebula-web-docker HiH, Hi\ RS &AL LIAIFM -

4. TR ElR R R R A, MORTEIRER FERAT A

)5 #3F: January 31, 2024
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https://github.com/vesoft-inc/nebula
https://github.com/vesoft-inc/nebula-web-docker/issues

14. NebulaGraph Dashboard (ft[X i)

14. NebulaGraph Dashboard (#L[XkR)

14.1 fT/4 4 NebulaGraph Dashboard (fL[Xkfz)

NebulaGraph Dashboard (f&#: Dashboard) /&—# M T liiENebulaGraphf#t LR SRS AL T A -

.@.terpriseonly

AN T AL OE R ~ RS AER - R EASTR, SEENEEESL o HoE U B Z ERul

14.1.1 = mIhEE

NIRRT AR, B4 CPU -~ INFF ~ i - MAFRE -

WEERATNEER, SHREHNRSEE - 2XEE ~ ENKR{ES -
o SCFF e R R B PR A DU SRR

14.1.2 iERAZ

HIEA LU FE—Fsk, #ATLU# A Dashboard:

o HEEHREER NS RIET, B2 SMENEARE, P ERET -
« FELME (FIOIRTEEL ~ AT - $657) Mikgent o

s MEEA LR, TEELNM, BASEELLRTE ~ REHER -

14.1.3 (EEEW

WEEIROAGRE 14 X, HAREIREL 14 RAERR R B 5 -

WEERTIARSOEL, GRS P bk - BURFIREERER (FlanEinics « ZER - DBERSE) -

fhre

S5 prometheus $2fE, SR ANCRE R EH 0 LL BT B - #1512 0 prometheus H77 308 -

14.1.4 WA A NE
NebulaGraphfifii4<#1 Dashboard #:[X iR AIRAXT R AL T ©

NebulaGraphfii/ Dashboard fi7x
3.5.0 3.4.0

3.4.0 ~34.1 3.4.0~3.2.0
3.3.0 3.2.0

2.5.0 ~ 3.2.0 3.1.0
2.5x~3.1.0 1.1.1

2.0.1 ~2.5.1 1.0.2

2.0.1 ~2.5.1 1.0.1
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https://nebula-graph.com.cn/pricing/
https://computenest.console.aliyun.com/user/cn-hangzhou/serviceInstanceCreate?ServiceId=service-39f4f251e9484369a778&ServiceVersion=20&isTrial=true
https://prometheus.io/docs/prometheus/latest/configuration/configuration/

14.1.5 FEHiH

14.1.5 H A

Release

14.1.6 5

NebulaGraph Dashboard Demo /™f (v3.0 fiA&) (2 43 57 #)

%5 85 January 31, 2024
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https://github.com/vesoft-inc/nebula-dashboard/releases/tag/v3.4.0
https://www.bilibili.com/video/BV12A4y1f7KL/

1

4.2 %2 Dashboard X kR

14.2 #% Dashboard #: Xk

A BT TAR f%548% NebulaGraph Dashboard °

T f4wiE Dashboard AUEHTES, W GitHub NebulaGraph dashboard THEifIUEHH

14.2.1 B

1E#B%E Dashboard 28, P FHFEMIALTEE:

* NebulaGraphfi % EEHEH R - 1415 E5% NebulaGraphZ#HE -

o BOR LA 3 1 AR -
* 9200
* 9100
* 9090
* 8090
* 7003

o FEHINLE B A% node-exporter © ZHEH{#ES N, Prometheus B 5 3R ©

14.2.2 #EL T

1. F# TAR f1 nebula-dashboard-3.4.0.x86 64.tar.gz °

2. $fTAr4 tar -xvf nebula-dashboard-3.4.0.x86_64.tar.gz fifR[E4E ©
3. S 4E nebula-dashboard ST, HABEED B S config.yaml ©
FLECHANEEGS 4 FRIURSHOILEMEFIRE  RIRSHOUANT -

g5 9% NN RS
nebula-http-gateway 8090
nebula-stats- 9200
exporter

node-exporter 9100
prometheus 9090

BoE SO RIAANE -

port: 7003 # Web RSSO,
gateway:

ip: hostIP # Z8%E Dashboard HI#128 IP,
port: 8090
https: false # &7 HTTPS %[,

WL

SRR SSIR L HTTP #10, $4T nGQL &%) 5NebulaGraphi#f1752 5. »

WCSRSRREROMERESSPR, EIEIRSS 1P Mtk ~ MURAIMSIETEIT (BN E s ~ EiaEiR ~ OBk

R %) e
SRR La I BIRE R, 8% CPU ~ N ~ Md -~ MEMRE -
R B IR RO (A7 5 B

runmode: dev # FEFEITIEIN, TIE dev. test. prod. —MAFEDFREREITIFH.
stats-exporter:

ip: hostIP  # #3% Dashboard AIHZR IP.
nebulaPort: 9200
https: false # B&HA HTTPS RO

node-exporter:

# -

#
#

p

- ip: nebulaHostIP_1 # &BZENebulaGraphty#lgs IP,
port: 9100
https: false # B&HA HTTPS #H.

ip: nebulaHostIP_2
port: 9100
https: false
rometheus:

ip: hostIP  # Z§%E Dashboard Y128 IP.
prometheusPort: 9090

https: false # &7 HTTPS %,
scrape_interval: 5s # WERISEHIEMEIFREETIE, ZRINR 1 D5,

evaluation_interval: 55 # SEMMIEREIER. BRIAR 1 D%

- 522/750 -

2023 vesoft Inc.


https://github.com/vesoft-inc/nebula-dashboard#readme
https://prometheus.io/docs/guides/node-exporter/
https://oss-cdn.nebula-graph.com.cn/nebula-graph-dashboard/3.4.0/nebula-dashboard-3.4.0.x86_64.tar.gz

# EBETRER
nebula-cluster:
name: 'default' # $EBfZTR
metad:
- name: metad0
endpointIP: nebulaMetadIP # ZBE Meta ARZSHIHIZE IP.
port: 9559
endpointPort: 19559

# - name: metadl

#  endpointIP: nebulaMetadIP
# port: 9559

# endpointPort: 19559
graphd:

- name: graphd0
endpointIP: GraphdIP # Z8% Graph FRSHIHIEE IP.
port: 9669
endpointPort: 19669

# - name: graphdl

# endpointIP: GraphdIP
# port: 9669

# endpointPort: 19669
storaged:

- name: storaged0
endpointIP: StoragedIP # IBE Storage ARSSHINIEE IP.
port: 9779
endpointPort: 19779
# - name: storagedl
# endpointIP: StoragedIP
# port: 9779
# endpointPort: 19779

4. $\4T . /dashboard.service start all —¥EE 3RS

SR AR E Dashboard, [RIFEEMEMEDE M config.yanl , BELTEAE, AT docker-compose up -d BIA] HEh A SS ©

14.2.3 %&¥# Dashboard k%

gbte

IRMEECT config.yaml PNAYSHITS,  docker-compose.yaml B A3 15 75 BLAREE—E -

T docker-compose stop i & f5 1E A A Eh& Y Dashboard °

14.2.3 ¥ Dashboard IR%

Dashboard f# FIfIZ dashboard.service HHERSS, WHEELh ~ HE ~ FIEMEBRS -
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|

us
i

14.2.4 [F5H4RE

0

sudo <dashboard_path>/dashboard.service
[-v] [-h]

<start|restart|stop|status> <prometheus|webserver|exporter|gateway|all>

S Wi

dashboard_path Dashboard Z#H51% -
-v BRFERRER

-h ErREEER -

start JATIRS

restart HERS ©

stop IR -

status HERSRE -
prometheus HH# prometheus A% °
webserver % webserver g5 ©
exporter EH exporter IR °
gateway HH gateway RS ©
all HHPTERS -

fhre

%% Dashboard kA a] LAf# F @54 . /dashboard.service -version ©

14.2.4 J55H4R(E

7% Dashboard

5 E#T: January 31, 2024

- 524/750 - 2023 vesoft Inc.



14.3 7%# Dashboard

14.3 %1% Dashboard

Dashboard #F5ERUE, W LUES RS &% M H Dashboard °

14.3.1 Fi$R&MF
» Dashboard #HXR% ELBE)  #EH1ES WEE Dashboard °

o WM Chrome 89 KLl EAURCAR Chrome WIb%Edsy. &0 AHEA M AN -

14.3.2 H/E S

1. #4I\ Dashboard 55 Fi7edL AR TP Hutik, 7630 B3 AHHIA <IP>:7003 15 H o
2. ¥ ANebulaGraph#{#& F Rk 5 f25h o
5 NebulaGraph 28 A S H%iE, /A LUEA O Ak 5i%# Dashboard °
o W NebulaGraph#/& H & H5E, A JaEM A ERIAR - root AMEE 2 19i%% Dashboard °
A F AT A B EIEE 2 WS (BRI o
3. BB o

/55T January 31, 2024
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14.4 Dashboard T{H /45

Dashboard TUH EZ o Aflas ~ fj5s ~ BEL =, ASCRHIR M XA -

14.4.1 TUERE R

Network Out

14.4.2 H#s TUHN4H

BT AL - > M BTt AL BE BT DU o

-526/750 -
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14.4.3 IRZ5TURIN4A

Fi P ar##EE CPU ~ Memory ~ Load ~ Disk 1 Network In/Out Z8{LIE L -

o BUARZ AIHE 14 ROVEEEERIITES, SO Rl B, ] DIRGEERE 0L 1 /N ~ 6 /P ~ 12 /D~ 1 R ~3 KR ~7 R 14 K -
o BOANAE BRI e SRR SRR, W DIESSBIRE N R B o

DU I PEROR BN E S B, A DL S S iR B [ B T &ﬂuﬁﬁoﬁ%ﬂiiﬁﬁ%ﬂ

4

WMARFERERL, (FASFNlZ%, W LR A FE
WERTEEEE DU R R, AT DL SR R TR, FERBIAFIERE Load BEFEREE, WTAE -
< Load
N ONf RO | 1R | IR TR MM "o o Exny. O on
s

Wty b

- BIMNN — TRLIGAAZNIID — 1A R IR0

LN . -
o B DURE BRI (A BE ~ S ~ BTN AL -
o AU ERFNEIRIENR o WIEIebRFEHIES MR iniii] -
o ATV BT EE RN A o

LR HHEE RN -

14.4.3 RS TUHE A
B 58 R 45 - > 9 A R 5 18R B DU o

P Al #EE Graph ~ Meta ~ Storage JRESHIFEE -
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14.4.3 RS5TUE 4R

the

R85 ME P TUDUC R A PR S5 BB IR, AT DA ey R A ) 80 B3 R AT R 8

o BUARZ FIHE 14 RIOVEEEIRIITES, SORRERER Rl B, ] DIRGEEREBOL 1 /N ~ 6 /N~ 12 /M~ 1 R ~3 KR ~7 R 14 K -
o BOAAE BoR P e SRR SRR, W LIRSS GIRE N R -

DT HAR e e/ NN =R T RN G T T E S NI S Bk ﬂﬂuﬁﬁcﬁ?ﬁﬁiﬁﬁ%ﬂ
s ALIEEREATARFSIPRE -

WARFEEBE R AR RIS, A DU SR ARy FeH, TERGITIERE eraph BEEEREE, WTFE -
,(,_ ey
W SN e | A in ™ s M . Ry O o
L L a8 b e am @0 - NEER wam
am_oitive_queries ® © _sctive_sessions ® @
um_aggregate,_execuion @ @ wm PUmM_a_ 18 16E_0ssons_Dad_ waemame passmand ® @

o ATDLBC BRI R B ~ SR~ FEAER - A JRA T AR
o TR AEIEIE o WETRVRERIE S W g niii
o A LVEN AT EERNTA -

LR HHEFEIFEE -
* Graph fR&5SCFF— RINET B2 RIA SRR o PRSI T SR 2 A e

25 ] e

i B ZS 18145 F7RT, B EAE Graph RS, % E enable_space_level_metrics 2y true ° B{A#E{E, % Graph RSHE °

Eﬁ*ﬁ‘f‘ﬁﬁ%%ﬁ‘ﬁ

WRE S E AR EERAT . WA B R R R AR R AR -
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14.4.4 EHETENH

Je 55 7 DU T3 AT DA M PR 25 [ R T o U S PRI (R HRARAIAT o il A fr, PP 1 B8R [ 5 (R B R AR PRI 25 (AU FEPRR 5B, o P2 ] R A PR A
ILRANE 2 FIAVEE - HET, A Graph RS SCRFEET BIZS (AR FETERT

Dashboard SCHRHYEZE AIFETR, 2 ILIAIZS (A 00 ki 4R r

14.4.4 EHTE AN E

oF

s
BER

PR LSS B S T & E NebulaGraph NAZ M X5 B, €3 Storage li5515 5 ~ Storage Leader 4717 ~ NebulaGraph# MRS HIMUA (S B
RFRAET S5 R~ SRS B AR E R

aeen

“ BRRR

Storage Leader % Balance Leader T =3 ¥
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14.5 W ¥+ bR
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14.5.1 #l.&8
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disk_used_percentage
disk_used

disk_free
disk_readbytes
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num_active_queries

num_active_sessions

num_aggregate_executors

num_auth_failed_sessions_bad_username_password

num_auth_fai led_sessions_out_of_max_al lowed

num_auth_fai led_sessions
num_indexscan_executors

num_ki Lled_queries
num_opened_sessions

num_queries
num_query_errors_Lleader_changes
num_query_errors
num_reclaimed_expired_sessions
num_rpc_sent_to_metad_failed
num_rpc_sent_to_metad
num_rpc_sent_to_storaged_fai led
num_rpc_sent_to_storaged
num_sentences

num_s Llow_queries
num_sort_executors
optimizer_latency_us
query_latency_us
slow_query_Llatency_us

num_queries_hit_memory_watermark

14.5.2 ik

WL

THERIE IS AR 2R (L -

TRAT: B RS A A I T B9 7B S8R B U T S BRI B A AL -

TRERA 2 TR AR (LA o

AR WEREE NSRS IG5 215 -

BN num _active sessions.sum.5, 7 5 FPRERET 10 M&iEE, BHT 30 MaiE
B, WLAZFRMERRE -20 (10-30) ©

&4 (Aggregate) FTHUTATAE o

[ P 4 T B S AR E SR U 21 B -

[H szt FLAG_OUT_OF_MAX_ALLOWED_CONNECTIONS S+ 5 B %0 TIE 5 i) R Iy 1 4 & o
BRI R I 2R -

ZI|493 (IndexScan) FTHUTHTA o

BRI LRE IR -

IR 55 o S B S AR -

EIREL

R AR T 30 Leader 28 B 1AL
BRI

JIR 5 o 2 B E s S 21 K

Graphd k%% % Metad (¥ RPC iFRKMAVEE
Graphd flR%5 % % Metad RS RPC #REE ©
Graphd flz%5 %% Storaged k551 RPC &K EMAIEE
Graphd flR% %% Storaged fiR$5H) RPC iHREE -
Graphd ARZ5IZUCATIE AL -

BEIIEL -
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TEALARH BUER I A]

EIIERI A o

B EIIERI A] -

IRE AR LR TR AR AR -

%
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commit_Llog_latency_us
commit_snapshot_latency_us
heartbeat_latency_us
num_heartbeats
num_raft_votes
transfer_leader_latency_us
num_agent_heartbeats
agent_heartbeat_latency_us
replicate_log_latency_us
num_send_snapshot
append_Llog_latency_us
append_wal_latency_us
num_grant_votes

num_start_elect

i

Raft 71X F Commit H &HIER A o

Raft 0+ Commit IR FFEIREF(E]

DBEIERI ] -

DBEIEL

Raft Pl % SEAIREL -

Raft Ml 4% Leader WIHERH A
AgentHBProcessor /L BEIREL »
AgentHBProcessor #EiRHTE o
Raft E | HEERZECT AHVIER -
Raft &t S HAR T A AL -
Raft &l HHE 54T S AYER -
Raft GAH% WAL FIER ©

Raft A AT R AL -

Raft AR ERIREL -
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Storage
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add_edges_latency_us
add_vertices_latency_us
commit_Llog_latency_us
commit_snapshot_latency_us
delete_edges_latency_us
delete_vertices_latency_us
get_neighbors_Llatency_us
get_dst_by_src_latency_us
num_get_prop
num_get_neighbors_errors
num_get_dst_by_src_errors
get_prop_latency_us
num_edges_deleted
num_edges_inserted

num_raft_votes

num_rpc_sent_to_metad_failed

num_rpc_sent_to_metad
num_tags_deleted
num_vertices_deleted
num_vertices_inserted
transfer_leader_latency_us
Lookup_Llatency_us
num_Lookup_errors
num_scan_vertex
num_scan_vertex_errors
update_edge_latency_us
num_update_vertex
num_update_vertex_errors
kv_get_latency_us
kv_put_Llatency_us
kv_remove_latency_us
num_kv_get_errors
num_kv_get
num_kv_put_errors

num_kv_put

i

AINIA A SER I 8] -

AN A A SER I A] -

Raft Hhil# Commit HAFERMITE]
Raft MY+ Commit HRERHIZERES (A -
HBRID A AERI ] -

TS S ER A] o

EAREIEIRT 7] -

BT REIA SARIEE S A REIR N 7]
GetPropProcessor fITHIVUEL
GetNeighborsProcessor #UT H #IIEL »
GetDstBySrcProcessor HUT H I 7EL »
GetPropProcessor I THILER[A] o
BRI ECE -

TR -

Raft Pl Aok -

Storaged fli55 %% Metad fR55/ RPC 1EKEMATEE -
Storaged fIR45% % Metad iR RPC #REE »
BRI Tag 40 -

THBRR SR -

AR R -

Raft il 5% Leader AR [H] -
LookupProcessor HUAFHIIEIRT[A] o
LookupProcessor HUATH H AL «
ScanVertexProcessor HUTHIVEL °
ScanVertexProcessor U THT HEHITEL -
UpdateEdgeProcessor #iU{7 AR [A] o
UpdateVertexProcessor HI4THIIREL -
UpdateVertexProcessor HfTH HEEAIEL o
Getprocessor HJFEIRMT ]

PutProcessor fXERF[H
RemoveProcessor AJZERAT A o
GetProcessor H47 HEE UKL o
GetProcessor HUTUEL

PutProcessor 47 H AL

PutProcessor HUTIXEL »
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B
num_kv_remove_errors
num_kv_remove
forward_tranx_latency_us
scan_edge_latency_us
num_scan_edge_errors
num_scan_edge
scan_vertex_Llatency_us
num_add_edges
num_add_edges_errors
num_add_vertices
num_start_elect
num_add_vertices_errors
num_delete_vertices_errors
append_log_latency_us
num_grant_votes
replicate_log_latency_us
num_delete_tags
num_delete_tags_errors
num_delete_edges
num_delete_edges_errors
num_send_snapshot
update_vertex_Llatency_us
append_wal_latency_us
num_update_edge
delete_tags_latency_us
num_update_edge_errors
num_get_neighbors
num_get_dst_by_src
num_get_prop_errors
num_delete_vertices
num_Lookup

num_sync_data
num_sync_data_errors

sync_data_latency_us

i

RemoveProcessor HUfT H E#REL -
RemoveProcessor HUTIEL °
EHIIERI ] -

ScanEdgeProcessor T HIFEIRE ]
ScanEdgeProcessor TR HEEAIREL
ScanEdgeProcessor HUTHIIREL
ScanVertexProcessor HUTHIAERRT ] ©
AL -
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Raft B HEEIRZECH AHIER -
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JilESulioN e e
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UpdateVertexProcessor H/THIZERT[A] o
Raft 5 AH% WAL [UIER ©
UpdateEdgeProcessor HU{THIVEL -

MHEx Tag AYREIRMT(E o
UpdateEdgeProcessor $iU{7H} HEEITIEL
GetNeighborsProcessor HUTHITEL -
GetDstBySrcProcessor HUTHIREL -
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B UKL ©

LookupProcessor HATHIVCEL -
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14.5.2 k%
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HIREL -
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E I IER A -

B EWUHL -
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HEFF (Sort) HFHUTHSE -
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iS5 oL S IE R o

KB AR RO TE AN AR
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15. NebulaGraph Importer

15. NebulaGraph Importer

NebulaGraph Importer (f# Importer) /& —#NebulaGraphf) CSV XN S AT E, A LISEUE S AZHEIRIFA CSV SUHFEE -

15.1 Thk
o WEFEMEURIR, @AM - S3 ~ OSS ~ HDFS ~ FTP ~ SFTP »
o TFFHEN CSV MASUHFMIEER - AN L& L Tag ~ ZF1 Edge type 3 &R ANIEURE -
o HFFEIGEREZ S Graph RE5#HTS AT BHih B A o
o HFRMUREE ~ Hif o
o YRZWE BRGITER, BESARE ~ SAHS S o S5 B FHTEIYE Console B HEH ©

15.2 {54
o REUSE: IAHFEEMAERITHE, Yol S ARGE -

ﬁi":'%
o RIETE: EITECE AR LSS CSV SRR RIS % o

Nt
15.3 fRASHR A
NebulaGraph Importer A fINebulaGraph N RIRAS B R AT ©
NebulaGraphfi 4 NebulaGraph Importer {77
3.x.x 3.xx>4.xXx
2.X.X 2.x.X >~ 3.X.X

%te

Importer 4.0.0 % Importer #17 T &M, MEEGE T, EECESHFAIEAIBRA o BUUFEABR Importer °

15.4 5 FiBH

Release notes

15.5 FijfRZ&1F

TEf# ] NebulaGraph Importer Z &, iHfifR:

o B #ZENebulaGraphflR%5 - #6E A =0a0F:
» RPM/DEB %%
» Docker Compose #&

o PR GRIE TR

* NebulaGraph# EfJ# Schema, ®3EK %A ~ Tag 1 Edge type, k& &I 2% nanager.hooks.before.statements 1% & °
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https://github.com/vesoft-inc/nebula-importer/releases/tag/v4.0.0

15.6 #R1EL IR
15.6.1 Bl CSV

WIS AR CSV SUFHECE YAML Sff, BIA {14 T A mNebulaGraphiit & 5 A X -

15.6 #RIEFIR

§5§)t(}

YAML FgESCAFUETIES 0T SCHYTC SO -

15.6.2 N _iFHIEET

1. 7t Release TUH FafI%H —dtHE, JHRIMPUTIR -

g&‘)t(a

/] RPM/DEB 8 Z$ERISCH124 Jusr/bin/nebula-importer ©

2. 7E nebula-importer FIZFEEHRT, HUTLL T4 SALUE -

§ ./<binary_file_name> --config <yaml_config_file_path>

15.6.3 JRS SR ST T
URIFIRIS T EEE Golang 5%  #1E1E2 L Golang FIEHA#E ©

1. JebE o o

§ git clone -b release-4.0 https://github.com/vesoft-inc/nebula-importer.git

e

TE M IERI S - RFES IR rpe HIURE -

2. # N\ B 3K nebula-importer °
$ cd nebula-inporter

3. JRIEREY o
$ make build

4. JFRS ANEUE -

§ ./bin/nebula-importer --config <yaml_config_file_path>

15.6.4 Docker 773547

il Docker T LIANATEAMZEHE Go 1SS, HFEEHE NebulaGraph Importer (5, FH R ASHIEC E CHFI CSV S St 183 2588

H oo AT LT

$ docker pull vesoft/nebula-importer:<version>
$ docker run --rm -ti \

--network=host \

-v <config_file>:<config_file> \

-v <data_dir>:<data_dir> \
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https://github.com/vesoft-inc/nebula-importer/releases/tag/v4.0.0
https://github.com/vesoft-inc/nebula-importer/blob/release-4.0/docs/golang-install.md
https://hub.docker.com/r/vesoft/nebula-importer

15.7 FLE i

vesoft/nebula-importer:<version> \
--config <config_file>

e <config_file>: EE YAML fE LN EEIZ -
o <data_dir>: IHE CSV HUESCIFAILEX BEIR o AR SUHATEAR M, 15 ZRIZSEL -
e <version>: 15 Importer HIRAS, HHES v4 ©

Rbre

ARG B R o AR AL B, IHIOE BB E] Docker HHIBEE o

Bl

$ docker pull vesoft/nebula-importer:v4

$ docker run --rm -ti \
--network=host \
-v /home/user/config.yaml:/home/user/config.yaml \
-v /home/user/data: /home/user/data \
vesoft/nebula-importer:v4 \
--config /home/user/config.yaml

15.7 B & SRR

NebulaGraph Importer ¥ Github W#&HZ MURBIBCE S » FCE I FREEA S ASUEE S ~ NebulaGraphfRg5 #5855 T30 2RI
PECESCF TR -

Rhre

IR TR AR, EFeh eI E S -

15.7.1 Client Bt &

Client BB 7 & P iEH NebulaGraph X AVELE ©
RBIECE AT

client:
version: v3
address: "192.168.1.100:9669,192.168.1.101:9669"
user: root
password: nebula
concurrencyPerAddress: 10
reconnectInitialInterval: 1s
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https://github.com/vesoft-inc/nebula-importer/tree/release-4.0/examples

15.7.2 Manager fC &

retry: 3
retryInitialInterval: 1s

ZH BIAME TTILIR Vi

client.version v3 & TRE R NebulaGraphf AR o 2 FI{EIHRF v3 o

client.address "127.0.0.1:9669" = T8 A NebulaGraphithil: - Z MHEF#EGES ()
PE

client.user root & NebulaGraphfJH 4 °

client.password nebula & NebulaGraph f 7 2% N (%55 o

client.concurrencyPerAddress 10 & B4 Graph R5HI% Pt & IE R

client.retryInitialInterval 1s &5 Y [H] BRI E] o

client.retry 3 w nGQL HEHHUTRMAYE KK -

client.retryInitialInterval 1s & HiF R ] o

15.7.2 Manager fic &
Manager BB £ EBHR 2 5 1\ S $IAL E -
TOIRET:

manager :
spaceName: basic_string_examples
batch: 128
readerConcurrency: 50
importerConcurrency: 512
statsInterval: 10s

hooks:
before:
- statements:
-
DROP SPACE IF EXISTS basic_string_examples
CREATE SPACE IF NOT EXISTS basic_string_examples(partition_num=5, replica_factor=1, vid_type=int)
USE basic_string_examples;
wait: 10s
after:
- statements:
=
SHOW SPACES;
ZHL INME vl Ui
manager . spaceName - = FREEIRES ABE A o REFFENSAZNESE o
manager . batch 128 i PUTEANMGER (2BEE)  SREANEIRFR M
B FE S AT LU T 30 sources.batch ©
manager . readerConcurrency 50 w AR ECEURR A & 5L -
manager . importerConcurrency 512 o AT nGQL BRAIMHAZE, AES AR
HUTIXLETEA] -
manager . statsInterval 10s & FTENGET 5 SR 18] (E]Fg o
manager . hooks . before. - S SBITEEZERINHITRI A4 o
[].statements
manager . hooks .before. [].wait - & AT statements 75 A)J5 IS5 1A] o
manager .hooks.after. - w5 SNEEEZERNHITHRG S
[1.statements
manager . hooks.after. [].wait - i HUT statements 156 5 A ZE A0 ] -

- 543/750 - 2023 vesoft Inc.



15.7.3 Log fit &

15.7.3 Log it &
Log it 8 2% & HEMERE -
SRR B AT

log:
level: INFO
console: true
files:
- logs/nebula-importer. log

S ZRAE ST Vi AA
Log. Level INFO o H 2% o AT3%E{E 7 DEBUG ~ INFO ~ WARN > ERROR ~ PANIC ~ FATAL °
Log.console true & 24 H BN & 5K H AR ZTEIE] Console ©
log.files - o HESERR - TR EESUHEEF -
15.7.4 Source fit &

Source fii &+ 7 EAEFIREG B ~ ZdRLHE A Schema BLgT -

I EMW T
sources:
- path: ./person.csv # IEEFFEBUBN IR, MREHEMEE, WRESMNLFEEXHFERIHE UXFPBRA 4R, fIi0 : . /follower-*.csv, EHARATE RN HEEHERNEM,

- s3: # AWS S3
endpoint: endpoint  # BIi%, S3 ARESImSR, FIRMEM AWS S3 AIMLEER.
region: us-east-1 # IH, S3 BRSHIXIT,
bucket: gdelt-open-data  # @1H, S3 BRSSHHY bucketo
key: events/20190918.export.csv # WE, S3 ARSZHMHH keyo

accessKeyID: ""  # A%, S3 ARSBMVIARIEH, MRIBLHKIE, WEHELE.
accessKeySecret: "" # T, S3 FRSMVE. MRBAHMIE, NWEHREE.
- oss:

endpoint: https://oss-cn-hangzhou.aliyuncs.com  # #1H, 0SS ARSI
bucket: bucketName  # #iH, 0SS ARZSPEY bucket,
key: objectkey  # #H, 0SS ARZSHIIHFHY object keyo
accessKeyID: accesskey — # @iH, 0SS BRSSHIFIMHA.
accessKeySecret: secretkey — # @3, 0SS ARZSHIRAEA.
- ftp
host: 192.168.0.10 # WE, FTP ARSHIEN.
port: 21  # #H, FTP ARSSAVIRO.
user: user  # WH, FTP RRSHVAEF %o
password: password  # @i, FTP ARSZHIES,
path: "/events/20190918.export.csv"  # FTP ARSSFPSCHFAIRRTER,
- sftp:
host: 192.168.0.10 # WIE, SFTP BREHIEM.
port: 22 # @H, SFTP ARSSAIIRO.
user: user  # @i, SFTP BRSSHIAF %o
password: password  # EIi%&. SFTP BRESHIED.
keyFile: keyFile  # BIi%., SFTP BRZZHY SSH ZEHASIIFERR.
keyData: keyData  $ @ik, SFTP ARZ5HY SSH BHHNHAR.
passphrase: passphrase  # ®Jif, SFTP ARS5HY SSH ZEEAERD.
path: "/events/20190918.export.csv"  # #IH, SFTP BRESPXXIHMIRER.
- hdfs:
address: "127.0.0.1:8020"  # @4H, HDFS ARZSAVIBAL,
user: "hdfs"  # FJiE, HDFS ARSZSEVAF %o
path: "/events/20190918.export.csv"  # #IH, HDFS BRSSP XIHRIRRER.

S I Fe I W F I I I O I I W R I W W W H K I W W R

batch: 256
csv:
delimiter: "|"

withHeader: false
lazyQuotes: false
tags:
- name: Person
id:
type: "STRING"
function: "hash"
# index: 0
concatItems:
- person_
-0
- _id
props:

- name: "firstName"
type: "STRING"
index: 1

- name: "lastName"
type: "STRING"
index: 2

- name: "gender"
type: "STRING"
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15.7.4 Source FCHE

index: 3
nullable: true
defaultValue: female
- name: "birthday"
type: "DATE"
index: 4
nullable: true
nullValue: _NULL_
name: "creationDate"
type: "DATETIME"
index: 5
- name: "locationIP"
type: "STRING"
index: 6
- name: "browserUsed"
type: "STRING"
index: 7
- path: ./knows.csv
batch: 256
edges:
- name: KNOWS # person_knows_person
src:
id:
type: "STRING"
concatItems:
- person_
-0
- _id

dst:

id:
type: "STRING"
concatItems:

- person_

-1

- _id
props:

- name: "creationDate"
type: "DATETIME"
index: 2
nullable: true
nullValue: _NULL_
defaultValue: 0000-00-00T00:00:00
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15.7.4 Source FCHE

Ho B EAIE LT LA

s REHIEERGEEL

o SREPUTE AR AL HL & -

o F8E CSV XHHEAFE -

o 18E Tag RIS

* $57& Edge type HIBEzUBLET o
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sources

sources.

sources.

sources.

sources.

sources.

sources.

sources.

sources.

sources.

sources.

sources.

sources.

sources

sources.

sources.

sources

sources.

sources

sources.

sources.

sources

sources.

sources.

sources

sources.

sources.

sources.

sources

sources

sources

.path

batch

csv.d

csv.w

csv. L

tags.

tags.

tags.

tags.

tags.

tags.

tags.

tags.

.tags.

tags.

tags.

.tags.

tags.

.edges
edges.
edges.
.edges.
edges.
edges.
.edges.
edges.

edges.

edges.
.edges.
.edges.

.edges.

sources.s3 sources.oss sources.ftp sources.sftp sources.hdfs

elimiter

ithHeader
azyQuotes
name
id.type
id.function
id.index

id.concatItems

ignoreExistedIndex
props.name

props.type

props. index
props.nullable
props.nullValue
props.alternativeIndices
props.defaultValue
.name

src.id.type
src.id.index
dst.id.type
dst.id. index

rank. index
ignoreExistedIndex
props.name

props.type

props. index
props.nullable
props.nullValue

props.defaultValue
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BRINE

256

false

false

STRING

true

STRING

false

STRING

STRING

true

STRING

o

iy

ol ol o o @ o o

o

P

iy

fim o m A o H B H o m m o fm

o

ol ol fm

iy

15.7.4 Source FCHE

il

TR EIREGE S, Pl
Z RGN HERE

S IZERIRIT PUTE A AL

CSV U FRFF o (HF 1 -
. "\x03" B "\u0003" ° KTF y

ZH AW CSV RIS —%
EBAVHIEIERFNTGS o RE
Tag &K °

VID HJRE -

AR VID HIEREL « B BT |
VID X R HJEHE S g5 o

RATEZEWARE A, EE

S 755 il TGNORE_EXTSTED_INDEX ,
VID EREMAR, W5 %E0R

VID BB ERIRGERT - HATX
GEOGRAPHY (LINESTRING) ~ GEOGRAPH

JR MBS R BB S S 5
JBHERE AL NILL , T3 true
nullable BN true I, B
2 nullable J false I 2K © %8
2 nullable 3 false I & o HH
Edge type %75 ©

1 AR VID BURUEEAL o

i FRES VID X RIAHUE SO
1 B2 E VID (AR A -
B2 VID X REFAHE SO
1 E RANK R HUEcE SCif o
J& 755 I TGNORE_EXTSTED_INDEX , |
W EIBTERI AR, S R

A EEEREERRA - BT
GEOGRAPHY (LINESTRING) ~ GEOGRAPH

JR BN R BB S S 5
BHERARTLLN NLL , FT35E true
nullable E N true i, JEPERY
2 nullable J false A 28 o AR4
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https://yaml.org/spec/1.2.2/#escaped-characters

15.7.4 Source FCHE

the

CSV XAFHRFIRIFS N 0 JFG, BIE—FIEF 57 0, BIIMFSH 1 -

%5 #5T: January 31, 2024
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16. NebulaGraph Exchange

16. NebulaGraph Exchange

16.1 AR NebulaGraph Exchange

16.1.1 fF 2 NebulaGraph Exchange

NebulaGraph Exchange (fii#% Exchange) f&—3K Apache Spark™ Rif, ATF7ES A=A R SR SR 21T 2 NebulaGraph
o, BESCRRE PR R AU HE R EOR AR X EERAERS o

Exchange H Reader ~ Processor fl Writer =441k - Reader BHUARIRIFEHIEUR[E DataFrame /5, Processor ji[fi DataFrame
BB —17, MRIMECE S fields FIBLF R R, #4552 KBOSRAIME o 76380 18 E M RRITEUS . Writer 2R RBUNEURE — k5 A F
NebulaGraph# o FE##ilt T Exchange 5EEERFHALIREALIE -

Nebula Graph Exchange
Data Source
-SRI . Processor Writer

+ Apache HBase E

+ Apache Parquet
i Apache ORC Nebula
: JSON Graph

Apache Kafka &
+ Apache Pulsar H

MR R
Exchange Bt XAIEARF AR5, ZETHEEAE o #LXARFE GitHub JFEIF%, {IiR/E T NebulaGraph{llE% -

SRR
Exchange & FLL 5

» TERPEE Kafka ~ Pulsar “FARNRIREDE, 1 H &30 ~ MIGEEE ~ WA RTES ~ M EE - @l 8B = RS, Dok B
L N BT B R TB I B R SR (o B VR IR0 A s ¥, HF5:ANebulaGraph -

o WEMNKARBEURE (W1 MySQL) siE S MAHERS (W HDFS) At lit=CEdE, andtAm el B, e lEe o e i B s lih 4
i, H5 ANebulaGraph °

o WELH A AR A fiNebulaGraphfEiR AR SST X, 5 ANebulaGraph °

» FE 5 HNebulaGraph+ £ FAEHE -

!erpriseonly

X4l Exchange %M NebulaGraph 5 H%#E o
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https://github.com/vesoft-inc/nebula-exchange
https://github.com/vesoft-inc/nebula-exchange

16.1.1 f+4 7 NebulaGraph Exchange

PR LA
Exchange EA& LV LA
o SERIVESE: SCFPRZ MRS FEDRIRRAGE S ANebulaGraph, (£ iER4E -
o SCFFA SST: XFFRAFERIFEREURFHy SST XX, ATEIRTA

o ¥ SSL N%: F##% Exchange 5NebulaGraph2 A%, SSL N (G, HEHET4 -
o SRR AR SBURI RINESE, GEITIT AN, REEEIESAREE -

%te

HRITUIH Neodj Ry ST ssif% -

o RGBIE STEREER TN —FEAER, KiE% Graph RS, BUEHEHUTHAIRE

o RIEWR: SRR SAZA Tag #1 Edge type, A\ Tag 1 Edge type 7 U2 AR FEER R -

* GiiTHRE: A Apache Spark™ A IIAFSHE ABRAERI R AN R LOREL -

* BF{#H: FH HOCON (Human-Optimized Config Object Notation) Fi#E &=, BAMERN G, B FHBAERE -

A A

Exchange ¥ Spark A& 2.2.x ~ 2.4.x fl 3.x.x, #%A[F Spark fRA#4N: nebula-exchange_spark_2.2 ~ nebula-exchange_spark_2.4 F/l nebula-

exchange_spark_3.0 °
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16.1.1 f+ 4+ NebulaGraph Exchange

NebulaGraph Exchange A (Bl JAR @A) ~ NebulaGraphNAZEUZAF Spark fUEX B ERATT ©

Exchange hii7<

nebula-exchange spark 3.0-3.0-SNAPSHOT.jar
nebula-exchange spark 2.4-3.0-SNAPSHOT.jar
nebula-exchange spark 2.2-3.0-SNAPSHOT.jar
nebula-exchange spark 3.0-3.4.0.jar
nebula-exchange spark 2.4-3.4.0.jar
nebula-exchange spark 2.2-3.4.0.jar
nebula-exchange spark 3.0-3.3.0.jar
nebula-exchange spark 2.4-3.3.0.jar
nebula-exchange spark 2.2-3.3.0.jar
nebula-exchange spark 3.0-3.0.0.jar
nebula-exchange spark 2.4-3.0.0.jar
nebula-exchange spark 2.2-3.0.0.jar
nebula-exchange-2.6.3.jar
nebula-exchange-2.6.2.jar
nebula-exchange-2.6.1.jar
nebula-exchange-2.6.0.jar
nebula-exchange-2.5.2 jar
nebula-exchange-2.5.1 jar
nebula-exchange-2.5.0.jar
nebula-exchange-2.1.0.jar
nebula-exchange-2.0.1.jar

nebula-exchange-2.0.0.jar

JAR GAMMKET R HIT4EEE N maven BFE T o

NebulaGraph/iZ
nightly
nightly
nightly
3.x.X

3.x.X

3.x.X

3.x.x

3.X.X

3.X.X

3.x.x

3.x.X

3.x.X
2.6.1-2.6.0
2.6.1~2.6.0
2.6.1-2.6.0
2.6.1-2.6.0
2.5.1-25.0
2.5.1-2.5.0
2.5.1-2.5.0
2.0.1~2.0.0
2.0.1~2.0.0

2.0.1~2.0.0
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Spark iU
3.3x>3.2x~3.1x>3.0x
2.4.x

2.2.x
3.3x>3.2x>3.1x>3.0x
2.4.x

2.2.x
3.3x°3.2x-3.1x°3.0x
2.4.x

2.2.x
3.3x~3.2x>3.1x>3.0x
2.4.x

2.2.x

2.4.x

2.4.x

2.4.x

2.4.x

2.4.x

2.4.x

2.4.x

2.4.x

2.4.x

2.4.x
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16.1.1 f+4 7 NebulaGraph Exchange

G
Exchange 3.5.0 Y #8 LL IS ERIFRIE IR I NebulaGraphggiR FI S Ff0%dE, A EiEE nGQL 1IEAIEF S ANebulaGraph:

o f7fE7E HDFS A%
¢ Apache Parquet

e Apache ORC

* JSON

* CSV

¢ Apache HBase™

o HUR -
* Hive
* MaxCompute

» E%UEE: Neodj (Client fiiA 2.4.5-M1)
o RRIFARRE:

« MySQL

* PostgreSQL

¢ Oracle

5 #3R%E: ClickHouse

o MAHE{HTF&: Apache Kafka®

o KANTHIEET-4: Apache Pulsar 2.4.5
 JDBC %

F=TH nGQL EAREXSAEIE, Exchange i FREGRIERIEGR &AL SST 3, #RJ5iE:F Console 5 A SST ff o

FEHr

Release

ML

* NebulaGraph#{#E 5 A\ T H——Exchange (3 5> 08 #)

%5 E5%: January 31, 2024
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https://github.com/vesoft-inc/nebula-exchange/releases/tag/v3.5.0
https://www.bilibili.com/video/BV1Pq4y177D9

16.1.2 f# BRI

16.1.2 5 FRRH

A Exchange 3.5.0 f—25f# R H -

ISR
Exchange 3.x ¥ LU N RIERSL:

e CentOS 7

* macOS

AR
FRIE Exchange 1E% TAE, 1EHIIALER LB E 250 T4
« Java 1.8 fiAs

* Scala 2.10.7 ~2.11.12 8 2.12.10 A

* Apache Spark ° i Exchange MARZEEES: HEWEST Spark MUARRIZ KA :

the

fff Exchange i, FRIE Spark MUARZEREAAR JAR 3CHF © flan, 24 Spark fiiAH 2.4 i, #%4% nebula-exchange spark 2.4-3.5.0.jar °

HHRIR Spark 2.2 Spark 2.4 Spark 3
CSV 3 SR EaE S
JSON 3¢t SFF EaE S
ORC # EEE EEE SFF
Parquet ff: BES; X X
HBase SHE SCFF SCFF
MySQL SR SCFF SCRF
PostgreSQL S SCFF SCFF
Oracle SR SHE SCFF
ClickHouse &5 SHE SCfF
Neo4j RIHF SCF Es
Hive S &5 SCFF
MaxCompute RHF a5 NEFF
Pulsar INFF S ERIE
Kafka RIHF S A
NebulaGraph N b R

LTRSS, AFHZH%E Hadoop Distributed File System (HDFS):

« iT% HDFS B4R
o A2pC SST Uit
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16.1.2 {# FIFR

5 E#T: January 31, 2024
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16.2 £ NebulaGraph Exchange

16.2 3HL NebulaGraph Exchange

AL ELTIREL NebulaGraph Exchange 7 JAR SCff: o

16.2.1 H# N#E JAR 3
#LXAX Exchange fJ JAR SCHERTLLE B R4

B #E LR Exchange, F/cikENebulaGraphitlliiESs o

16.2.2 JRIEIFMHIREL JAR Ui

#: Xk Exchange [ JAR S0 AT DU g iR CHEEREL o T X/ 4A %% Exchange JFCHS o

.@.terpriseonly

kA Exchange {{fE#F NebulaGraph i 24 FFARHL -

[l aas

o Z%E Maven °

o MIBEERR LT EN Spark MiA, MEEURIES HEURE T Spark fRANS: WA -
AR

1. 7R H 72 B nebula-exchange °

git clone -b release-3.5 https://github.con/vesoft-inc/nebula-exchange.git
2. YJH:%] B 3% nebula-exchange ©
cd nebula-exchange
3. 4E Exchange f## F¥FFEFHY Spark iiiZA+T & Exchange °
e Spark 2.2:

mvn clean package -Dmaven.test.skip=true -Dgpg.skip -Dmaven.javadoc.skip=true \
-pl nebula-exchange_spark_2.2 -am -Pscala-2.11 -Pspark-2.2

e Spark 2.4:

mvn clean package -Dmaven.test.skip=true -Dgpg.skip -Dmaven.javadoc.skip=true \
-pl nebula-exchange_spark_2.4 -am -Pscala-2.11 -Pspark-2.4

e Spark 3.0:

mvn clean package -Dmaven.test.skip=true -Dgpg.skip -Dmaven.javadoc.skip=true \
-pl nebula-exchange_spark_3.0 -am -Pscala-2.12 -Pspark-3.0

YmiFERCIN G, T LATE nebula-exchange_spark_x.x/target/ H 3% B4 2 nebula-exchange_spark_x.x-release-3.5.jar XfF  x.x ft3& Spark A, lan2.4 -

fhre

JAR UfHRRAS 4 H NebulaGraph Java Client HYA AT ZEL o FIFRTLATE Releases U1 & & GGHARA ©
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https://github.com/vesoft-inc/nebula-exchange/releases
https://nebula-graph.com.cn/pricing/
https://maven.apache.org/download.cgi
https://github.com/vesoft-inc/nebula-java/releases

16.2.2 FaiFF S HREL JAR X

IEREAERT, AP AT LASE R E S target/classes/application.conf ©

NI K
TSR R T B (L SR
o IREMBEE, FIARSSIES -

o BE Maven ZZEHRET Libexec/conf/settings.xml LA mirror F543:

<mirror>

<id>alimaven</id>

<mirror0Of>central</mirror0f>

<name>aliyun maven</name>
<url>http://maven.aliyun.com/nexus/content/repositories/central/</url>
</mirror>

)5 #F: January 31, 2024
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https://github.com/vesoft-inc/nebula-exchange/blob/master/nebula-exchange_spark_2.4/src/main/resources/application.conf
https://github.com/vesoft-inc/nebula-exchange/blob/master/nebula-exchange_spark_2.4/src/main/resources/application.conf

16.3 Z#i

16.3 %1 A

16.3.1 A4 SH

N

SERECE N HERUE, ATLLBAT U R &R ERIREUE 5 ANebulaGraph ¥k -
s HIRSA
<spark_install_path>/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange <nebula-exchange-2.x.y.jar_path> -c <application.conf_path>

* 8\ reload XXff
W E G ARNE — SRS AR, 23S ARBAEEEFA reload XM, ATLLASE -r X5 A reload {F »

<spark_install_path>/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange <nebula-exchange-2.x.y.jar_path> -c <application.conf_path> -r "<reload_file_path>"

%te

JAR SRR S LLSEPRR S 206D JAR SCHR# R i -

Fa
WARER yarn-cluster BRI ES, EEHEW TR, SLERZROFHIHA --conf

SSPARK_HOME/bin/spark-submit --master yarn-cluster \
--class com.vesoft.nebula.exchange.Exchange \

--files application.conf \

--conf spark.driver.extraClassPath=./ \

--conf spark.executor.extraClassPath=./ \
nebula-exchange-3.5.0.jar \

-c application.conf

TERIM T A SHIARRSEL -

2R EHLE BRINE LA

--class i 7 TREMBNHI LR ©

--master = I $8%E Spark ZFfH master #21Y URL © 1¥£51HZ L master-
urls ©

-c | --config 2 7e TR E SRR -

-h / --hive 7& false BILEANZEE RN Hive HRALE -

D/ --dry # false BN ZEFRFRERE IR IETH G ER, EAaRE

tags Fl edges IVECE T2 IEH o IFX T AZERN GRS HL -
-r / --reload = e TREFEEHINED reload SLHFHEZ -

¥ % Spark HSHECEVIAIES N Spark Configuration °

)5 #F: January 31, 2024
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https://spark-reference-doc-cn.readthedocs.io/zh_CN/latest/deploy-guide/running-on-yarn.html
https://spark.apache.org/docs/latest/submitting-applications.html#master-urls
https://spark.apache.org/docs/latest/submitting-applications.html#master-urls
https://spark.apache.org/docs/latest/configuration.html#runtime-environment

i

K

16.3.2 Ac &M

cu

F

g

16.3.2 FL & Ui
AN HH NebulaGraph Exchange FHI{A S 2EC & S04 application.conf ©
BMECE 2 HT, BURIEEERIRE HIHEBCU AR, ETX S o FIEERIEN CSV S0, A LIE 7 csv_application.conf ©
AL B S A EZE S T ILE:
* Spark FIXHEE
* Hive fitE (7[ik)
» NebulaGraph#f i &
« HECE

s JRCE

Spark HHREE

ASCAGI TS Spark 24y, HEZZHOESWE 530k -

ZHL HE R FINE feayvil i

spark.app.name string = Spark IENFEF A ©

spark.driver.cores int 1 i IXEHRRF RS CPU #3L, UE
FTERER -

spark.driver.maxResultSize string 16 % A4 Spark #:E (fflf0 collect)
W, A o KA A R B R
ANRRA] (TR o B/ MER
1M, 0 FERTCHRH] o

spark.executor .memory string 16 & Spark IKEHFRF AN FR, o
LAFERE AL, filln 512M ~ 1G ©

spark. cores.max int 16 = LARBHARF DL R R =T

S E RS, Mesos &5 [z
1T, BBER (MiEANEEITTE
W) &SRB ARRFRR K CPU #
B MRAIEE, WEH Spark
B R E AR LAY
spark.deploy.defaultCores E¥
Mesos L#J infinite (f7& W HIf
W) e
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https://github.com/vesoft-inc/nebula-exchange/blob/master/nebula-exchange_spark_2.4/src/main/resources/application.conf
https://github.com/vesoft-inc/nebula-exchange/blob/master/nebula-exchange_spark_2.4/src/main/resources/application.conf
https://spark.apache.org/docs/latest/configuration.html#application-properties

16.3.2 Ac &M

Hive iCE (7]3k)
# Spark #1 Hive ASEAEANFERE, A FEECEEE Hive MZEL, HNIERMGXLAE

S R BME ST Wi
hive.warehouse string - £ HDFS ) warehouse B

2o ARG SHEERE, L
hdfs:// FF3k o

hive.connectionURL string - = JDBC ##%#) URL - f
a0 "jdbc:mysql://127.0.0.1:3306/
hive_spark?
characterEncoding=UTF-8" °

hive. connectionDriverName string "com.mysql. jdbc.Driver" = KB ZR

hive. connectionUserName list[string] - = R4 .

hive. connectionPassword list[string] - & Fi P 4855 L) BTG, o
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16.3.2 FE il

NebulaGraph# % fii &

- 560/750 - 2023 vesoft Inc.



nebula.

nebula.

nebula.

nebula.

nebula

nebula.

nebula.

nebula.

nebula.

nebula.

nebula.

nebula.

nebula.

nebula.

nebula.

nebula.

nebula.

nebula.

nebula.

address.graph

address.meta

user

pswd

.space

ssl.enable.graph

.enable.meta

73
«n
=

ssl.sign

ssl.ca.param.caCrtFilePath

ssl.ca.param.crtFilePath

ssl.ca.param.keyFilePath

ssl.self.param.crtFilePath

ssl.self.param.keyFilePath

ssl.self.param.password

path. local

path.remote

path.hdfs.namenode

connection. timeout

connection.retry

e

list[string]

list[string]

string
string
string

bool

bool

string

string

string

string

string

string

string

string

string

string

int

int

BONE

["127.0.0.1:9669"]

["127.0.0.1:9559"]

false

false

ca

"/path/
caCrtFilePath"

"/path/
crtFilePath"

"/path/
keyFilePath"

"/path/
crtFilePath"

"/path/
keyFilePath"

"nebula"

" Jtmp"

"/sst"

"hdfs://name_node:

9000"

3000

3
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An o Am Fm

Fn

Fm

Ho

A

Joid

Ao

foid

A

o

o

iy

iyl

iyl

16.3.2 Ac &M

gkl

JiiE Graph fR& ML, BF 1P Fg
O, Z0 M ARCES () 90 - 1%
2w
["ipl:portl","ip2:port2","ip3:port3"] °

fTE Meta R MAL, 15 1P Ak
H, 2R SOES () 56 - 5
["ipl:portl","ip2:port2","ip3:port3"] °
5 NebulaGraph 5 RATH 4 ©
IR INGEAE

T ESNEIR AR E = a4

JFi# Exchange 5 Graph fR55 2 [A#)
SSL JN# &5 o H{EN tree WHE, T
JiH SSL AHRSEUAERL - R
Exchange iZ1THEZHLER L, EXE
UM SSL AHRESAZER, TEEBAIEE
FRAE R BRI AR AR RLAR S A ©

JFi& Exchange 5 Meta M55 2 [
SSL i fesi o AIEN true WHAE, T
JiH SSL AHRSHUAERL » WR
Exchange i2{TTE MR L, fE%E
IS SSL RN, FEEGEIE
PR B A B AR R AR R A ST A ©

%4057, W%EE: a (CAZH) =
self (H%4)

nebula.ssl.sign AOTE N ca BM A%, AT
F8E CA IEBIFIERTE -

nebula.ssl.sign A ca I 4EL, AT
/€ CRT IEBHIFHERETR ©

nebula.ssl.sign FI{EH ca I 4ERL, AT
TRREFNEA S FEAE BR 1R

nebula.ssl.sign AUMEH self B 2ER%, AT
HE CRT IEBAFERETE o

nebula.ssl.sign AU{EA self B4, AT
TR R RERR AR -

nebula.ssl.sign HI{E A self BF 4%, HIT
FRRE WAL SRR AR -

S SST U T s B AN SST XL
PEBETR o

S SST XfFfREEL Bt SST X
Btz -

S\ SST X ZiZE HDFS )
namenode °

Thrift FE#ZREREE, 25 ms e

Thrift ZEREERIE
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https://en.wikipedia.org/wiki/Transport_Layer_Security

B4
nebula.execution.retry

nebula.error.max

nebula.error.output

nebula.rate. limit

nebula.rate.timeout

HiERR
int

int

string

int

int

BRINE
3

32

/tmp/errors

1024

1000

o

o

16.3.2 FE il

PiHA
nGQL & AT EBIKEL -

SRR AP A BRIBEL © 5 FRIBCEL
IRERAMER, #RCH Spark {RALRH
L -

R H SRR TR o HhR H S REFHT
KM nGQL iHA] ©

SAKIRN LR AR IR -

S SR A RRRRT R, B %
e

the

nebula: {
address: {

}

user: root

pswd: nebula
space: test
enableTagless: true

graph:["127.0.0.1:9669"]
meta:["127.0.0.1:9559"]

NebulaGraphZHA R #TE Tag HI4 o WHRFES AT Tag U4,
nebula.enableTagless %, fHN true ° RAIAIT:

TELERBNIFE L Tag 5., SAE7E Exchange HIFLE S A4

HIEE

N TAFOEIRR, SWEEGERAR, ARZEASE, AR A2, KENTERERHSEAAREIRRIEE 24 -
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16.3.2 Ac &M

EASH

S iG] FHINME Fayiviil i

tags.name string - = NebulaGraph¥ 7 Y ) Tag %
e

tags. type.source string - = FEEHIRIR © FIU csv °

tags. type.sink string client = HBESAH, FEHEH client
SST

tags.writeMode string INSERT & SEERI ERIERE, OfFEiE
SN~ EFTRIER o Wak(E R
INSERT ~ UPDATE ~ DELETE °

tags.deleteEdge string false & AT E MR IRAER 2 T MERIZ A
FERHI RIS o
tags.writeMode 4 DELETE P 1% 544
AR e

tags. fields list[string] - P JE X R RIF R 2L 3 4 o g
BERLSIN G, EEEGERZS
oo Wk CSV XEERL, H
[Lc0, _c1, _c2] B FRE—
G~ EI ~ =T, DU o

tags.nebula. fields list[string] - P NebulaGraphH & Y& 4
FR, RPN tags. fields ——XF
R o FI80 [_c1, _c2] XKL [name,
age] . FREIAEN name
HIE, E=FINEHE age HIE °

tags.vertex.field string - & A ID W% - filan CSV XA R
FKmE, AL _co FRE—FIK
EfERA ID -

tags.vertex.udf.separator string - & I EE XHEH £, S
TRRE AT -

tags.vertex.udf.oldColNames list - o B EHINAH 25, %55
TRRERFE NGNS o ZAFIFHEL
25 () -

tags.vertex.udf.newColName string - o HHEHINAH 2, %S5
fRREFTIRIFI% -

tags.vertex.prefix string - i y VID HINFEERRTER © Fin
VID Jy 12345 , H{INETEE tagl J5
tagl 12345 ° FRIZTIEBEL »

tags.vertex.policy string - = N GZHFHUE hash © Xf string 7
H) VID AT AL RAE o

tags.batch int 256 = BHLIRE ANebulaGraphfi)f A
HAE -

tags.partition int 32 = Spark 4 i -

PARQUET/JSON/ORC JFf5E 5%
SR HARRR BiME peyuil i
tags.path string - = HDFS 1 sl U RIS AE « NG| S

12, PAhdfs:// 3k o
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CSV iFFE 54

B3

tags.path

tags.separator

tags.header

HIVE J5H#E 24

ZH

tags.exec

MAXCOMPUTE J5455 6 24

B
tags.table
tags.project

tags.odpsUrl

tags. tunnelUrl

tags.accessKeyId

tags.accessKeySecret

tags.partitionSpec

tags.numPartitions

tags.sentence

Bl NN

string -

string >

bool true

e BiAME

string -

et BiME
string
string

string

string

string

string

string

int 1

string

ST

=]
rE

E
E

il

T AL

i
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16.3.2 Ac &M

cu

F

g

il

HDFS AR EEER o WG] 546
12, DA hdfs:// T3k o

SPRFF o BUMEAEIGES () o W TRk
FAF, WFEHITE aa L FTLLA ASCIT J\ sl
\001 8 UNICODE 4afg+753 ] \uooo1 %
T, EHIEF 8, B ASCIT /\i# \002 Bk
UNICODE %#hg 753 \uoo02 #i, #%
45 ac, B ASCII /\# il \003 B
UNICODE %+ 753 \u0003 #7 °

XHRRAEZRL -

Vi
EIREIRIRAITER] o I select name,age

from mooc.users °

Vi A
MaxCompute HJFES °
MaxCompute 5 H 4 °

MaxCompute &5 odpsUrl  Hihl:
ARHER RS EE -

MaxCompute [R5 tunnelUrl - #
HEATARYEST B = SO o

MaxCompute [R5 accessKeyld °

MaxCompute AR%5HY
accessKeySecret ©

MaxCompute FEH 4 X HEilk o

MaxCompute #Y Spark 3% #5715
MaxCompute HHam Y5 XA -

HIEARIRAE R  SQL A HHIRA
ik table HIEFR °

2023 vesoft Inc.


https://help.aliyun.com/document_detail/34951.html
https://help.aliyun.com/document_detail/34951.html

16.3.2 Ac &M

NEO4J i H 241

ZHL i) BINE fsiyivil 1iAA

tags. exec string - = BEEIRVRIIIE R o FU0 match
(n:label) return n.neo4j-field-0 °

tags.server string "bolt:// = Neo4j fR&5#rHitt -

127.0.0.1:7687"

tags.user string - = P EBUNRAY Neodj A4 -

tags. password string - = PP &5 B RY ©

tags. database string - = Neodj T IRFFEGEOETEES -
tags. check_point_path string /tmp/test % BERFSAHEFENES, ATH

REE - MRAREE, FoR RS
Bife -

MYSQL/POSTGRESQL {4575 2%

ZH BiE kA BiAME T i

tags.host string - = MySQL/PostgreSQL AR5 #a itk

tags.port string - & MySQL/PostgreSQL IR %5 #i 1 °

tags.database string - b BAREEAATR o

tags.table string - E TEENEARIFRIR AR -

tags.user string - = A BULRY MySQL/PostgreSQL A
4 e

tags.password string - = R &3S NI o

tags.sentence string - & EIEARIRATEA) © FI0 "select teamid,
name from team order by teamid" °

ORACLE {24

S g R BiAME T BiA

tags.url string - P Oracle ¥ufff S -

tags.driver string - P Oracle IXzfjhL:

tags.user string - b= A EIALFRAY Oracle A% »

tags.password string - = FA P24 %5 R BTG, o

tags. table string - = T B E R EARIRR R AR o

tags.sentence string - 2 EIEARIRITIER o U0 "select playerid,

name, age from player" °
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16.3.2 Ac &M

CLICKHOUSE {57 241

ZHL G BiME payyil BiA

tags.url string - = ClickHouse ) JDBC URL °
tags.user string - &= HILEAURA ClickHouse 4 ©
tags.password string - = FAP &3S NI o

tags.numPartition string - 2 ClickHouse 53 [X % ©

tags.sentence string - & EIEARIRATIEA) -

HBASE [ 24

S R EWNIE] fexayiYiil 1A
tags.host string 127.0.0.1 = Hbase g5 #kHidk
tags.port string 2181 & Hbase fiR55 %3 1
tags.table string - = TEERNEIRRRRE -
tags. columnFani ly string - = FFEFIE (column family) -
PULSAR {5 H 24
ZHL AGEESi] FRINE LI i
tags.service string "pulsar:// = Pulsar fR&5#sitiil
localhost:6650"
tags.admin string "http://localhost: = 7E# pulsar #J admin.url °
8081"
tags.options.<topic\| string - 2 Pulsar #92e51, W LA topic
topics\| topicsPattern> topics Al topicsPattern 1% — 4T
BrE -
tags. interval.seconds int 10 & BEHOE S HERE o BB FD o
KAFKA J5FH 241
i piEESi EWNIED eyl 1t
tags.service string - P Kafka IR 23k -
tags.topic string - & NEpEEY I
tags. interval.seconds int 10 = BEEGH BRI ERE o A Fbo
HEpl SST B AYRFE 24
S BAGEESI] FRINVE Fa Yl i
tags.path string - & TREFEA A SST U I
HIBETE ©
tags.repartitionWithNebula bool true & 4Rl SST iR B EET

NebulaGraph &% a1

partition H#ITEIRE S X o /5
ZIEE A %> DOWNLOAD Al
INGEST SST SU{FFHZERINSIA]
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16.3.2 Ac &M

WACE
N TAFOEIRR, DWEEGARAR, ARZEASE, AR RS, KENTERERHSEAAREIRRIEE 24 -
DR ERAREBIRRS G SE05 2 W L REENEESEUM A, ERIXS) tags Al edges BIAT ©

HASH

ZH HARRT BINAE AL Ui

edges.name string = NebulaGraph+ & ¥ 1) Edge type %
e

edges. type.source string =3 BEHIRIR o I csv o

edges. type.sink string client = fRES AT, FHEMEN client FISST ©

edges.uriteMode string INSERT & MEERRIH ERERE, GEM/ESA
FEFTANER o RISEAE N INSERT ~ UPDATE ~
DELETE °

edges. fields list[string] b JEYEXS RIFIR R L B4 o WA FL
854, HEEFRIZAR - IR CSV
SEEFRSL, A Lo, _c1, 2] E
FORE—F) ~ FF| ~ F=F], LA
o

edges.nebula. fields list[string] P NebulaGraph# & X RUEME &R, T
DB edges. fields ——X 7 o Bl [_c2,
_3] XN [start_year, end_year] , F/RZE
ZFIRHFFIREARAIE, BT RE G
HE ©

edges.source. field string = JAHIRELR REF o BN _co RREH I
TEAVERIIHTELA A o

edges.source.prefix string - w i VID HahnfaE it - filin VID
12345 , HEHNRTER tagl J5 o tagl_12345 ° F
RILTNEBHK -

edges.source.policy string - T (N ZHFHUE hash © X string A1) VID
AR LR A

edges. target.field string = SARTEBIERIF] o Flan _c1 FoRE ZHIH
EIERB B A »

edges. target.prefix string & 4 VID #hnfaEmaigs o flan VID
12345 , HHNBTZK tagl Jo o tagl_12345
R TAEBH -

edges. target.policy string S (N ZHFHUE hash © X string KA VID
HATHE A AL IR A

edges.ranking int - i rank {EIIF] - ETRER, BRINTE
rank {0 °

edges.batch int 256 = HHLIE ANebulaGraphf & Kil%L
Bo

edges.partition int 32 & Spark 47 FEE ©
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AR SST BHIRFE S EL

B3

edges.path

edges.repartitionWithNebula

NEBULAGRAPH5 4 24

ZH

edges.path

edges.noField

edges.return.fields

HpaRm

string

bool

HupARA

string

bool

list

BOAE

BONME

true

"hdfs://namenode:
9000/path/edge"

false

ST

&

i

FHm

Joid

i

K

16.3.2 fi

Wil

cu

F

g

WL

TeRETHEEM SST SRR
BT -

AR SST U2 A EET
NebulaGraph E 23 [ffY
partition H#TEIRE DX © FF/E
ZIhEE s> DOWNLOAD #
INGEST SST U475 Z RS A] o

Ui

TRE CSV UHINFIERTR < X EMIE
WA, Exchange £ HshOIEH%E
1% o 1#1#%| HDFS R amS B 124%=X[R
EZRINE, Fl20 "hdfs://192.168.8.177:9000/
edge/follow" o FEAEEIA M MK

9 "file:///path/edge" , AN "file:///
home/nebula/edge/follow" ° & %1 Edge
Bf e Edge WEANFEF ©

SR true I, (LS H#EEEA VID ~ H
B4 VID 1 Rank, A5 H @M%
;M IEH false IF S HLIAA VID ~ H
45 VID ~ Rank FlEHEHRE

BERS BN - filin, ESH
start_year #ll end_year B, FHIFSEUE
BN ["start_year","end_year"] ° %A
{NFE edges.noField FIMEH false FfAERK ©

BJGHE#T: January 31, 2024
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16.4 fH NebulaGraph Exchange

16.4 {£H NebulaGraph Exchange

16.4.1 S A CSV R
AL — R Bl WA A Exchange ¥ 776&7F HDFS i A CSV {43k S ANebulaGraph °

W E M NebulaGraphS AZ&M# CSV XX, 1% NebulaGraph Importer °

GRS

ALl basketballplayer ¥ 5 fi o

IRACE
AIRGIFE MacOS T, WUTFRMERMIMNEIREREE.:
o TEAERIAE
¢ CPU: 1.7 GHz Quad-Core Intel Core i7
e Nff: 16 GB
 Spark: 2.4.7 EHK
e Hadoop: 2.9.2 thofiztEiE

¢ NebulaGraph: 3.5.0 °

il ates
TS AEdE 28T, AP HERALTEE.
o BAFHEENebulaGraph H KR T {E .
* Graph k% Meta R&MH0 1P Hhhb IS
* #i'5 NebulaGraph G FRAY A & FI#TE o
« B4%#F Exchange ° #1152 W4ii% Exchange ° AR+ {#/ Exchange 3.5.0 ©
s D45%% Spark ¢
¢ Tf#NebulaGraph'fl## Schema {5, 4% Tag # Edge type FI&HK ~ B -
o MIERSCHAFELE HDFS £, fFEIA Hadoop RFFIZTEHR -

o QRS AFE/E A3 E NebulaGraph @ S REEN , 7 EALEREE & Hlas AR R B 3 H BUE S
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https://docs-cdn.nebula-graph.com.cn/dataset/dataset.zip

16.4.1 S\ CSV U4

PRIESR
#9% 1. YENEBULAGRAPH ] SCHEMA

SPHT CSV U AR, # L0 N S ¥ ENebulaGraph#fil# Schema:

1. #ik Schema %% - NebulaGraph#J Schema &I FEFR °

BHER ER JE

Tag player name string, age int

Tag team name string

Edge Type follow degree int

Edge Type serve start_year int, end_year int

2. {# fiNebulaGraphConsole fiJ# —/ %5 [f] basketballplayer, Jfil&# —1 Schema, I FFfx e

# CUREZE

nebula> CREATE SPACE basketballplayer \
(partition_num = 10, \
replica_factor = 1, \
vid_type = FIXED_STRING(30));

## HEREIZEIE basketbal lplayer
nebula> USE basketballplayer

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

## BIiZ Tag team
nebula> CREATE TAG team(name string);

## B2 Edge type follow
nebula> CREATE EDGE follow(degree int);

## B Edge type serve
nebula> CREATE EDGE serve(start_year int, end_year int);

HLER, HS NPEITE -
HU 2. 4hE CSV X

BIALL N E B
1. 43 CSV SUHFLAH R Schema AYEK o

e

Exchange 3 #f B RLEETLFE LR CSV 3 -

2. KB CSV XH 1R -
B 3. BRI

4w Exchange J5, &l target/classes/application.conf 3% E CSV EURIFMHRIIACE o fEARGIF, EHBISUEA N csv_application.conf © &
ANBC B I AR UL 5 S LG E DR

{
# Spark HHXECE
spark: {
app: {
name: NebulaGraph Exchange 3.5.0
}
driver: {
cores: 1
maxResultSize: 16
}
executor: {
memory:16

}

cores: {
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}
}

max: 16

# NebulaGraph #EXECE
nebula: {
address:{

}

# $87E Graph FRSHIFAE Meta ARSHY IP HUEAIRO.

# MREZERSH, WAZEARGES () DR

# #&=% : "ipl:port","ip2:port","ip3:port"

graph:["127.0.0.1:9669"]

#HEE— Meta RSSHMEIE,

#INRITHINebu LaGraphTEEHIMILE R, #Nkss, JSECE Leader Metafyitbilt,
meta:["127.0.0.1:9559"]

# $8EBNebu laGraphEAX R P A HD,
user: root
pswd: nebula

# FEEEZEE R
space: basketballplayer
connection: {

}

timeout: 3000
retry: 3

execution: {

}

retry: 3

error: {

}

max: 32
output: /tmp/errors

rate: {

}
}

Limit: 1024
timeout: 1000

# WIS
tags: [
# 1B Tag player HHX{ER.

{

# $87%ENebulaGraphsRE X Tag %#h.
name: player
type: {

# IEEBIBR, B CSVo

source: csv
# $EREMN{AINT R ELHES ANebulaGraph : Client 8% SST.
sink: client

}

# 3BT CSV XXFBYRETR,

# WIRUFFHETE HOFS b, FXNG|SHERERRE, B hdfs://FFk, B0 hdfs://ip:port/xx/xx"s
# WNRTFMETEAL, MG |SIEERE, XU file://Frk, B0 "file:///tmp/xx.csv"s

path: "hdfs://192.168.*.*:9000/data/vertex_player.csv"

# NR SV XHRERK, EA [0, _cl, c2, ..., ] RRERXL, HHPERABEENR.

# NR SV XHAERK, NEAERNTIG.
fields: [_cl, _c2]

# $87%ENebu LlaGraphPE X KB 1% Fo
# fields 5 nebula.fields EYIRREEAA——FIRLo
nebula.fields: [age, name]

# IBE—HUER VID BYR.
# vertex MEXUAS Lt fields HE csv.fields FEFIARIF—H
# B#l, NebulaGraph 3.5.0{ZHFF TR HEHAEEN VID,

vertex: {
field:_cO
# udf:{
# separator:"_"
# oldColNames: [field-0,field-1,field-2]
# newCoName:new-field
# }

# 79 VID 1BIMEEMAEILR. HIA0 VID 79 12345, I@NNAISK tagl /579 tagl 12345, FRILTEER.

# prefix:"tagl"

# 3t string R VID HITIAFHILIZIE.
# policy:hash

}

# IEENDIEHN. BRAMEREGES (,) .
separator: ","

# 1R SV XHAKRK, 1B5IF header RER true,
# IR SV XHREFRXK, 1BIF header 1ZEH false. BRIMEN false,
header: false

# #HEEIRIEERY, @IF INSERT. UPDATE A1 DELETE, ZRIAJ INSERT,
#writeMode: INSERT

# HEBIPRE R EMRIZ S X EXBIHIBF AL, “writeMode' 79 DELETE B ZS8 AR,
#deleteEdge: false
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16.4.1 S\ CSV U4

# JEEBHAREA NebulaGraph HIRASIKE.
batch: 256

# 18 Spark SR #E.
partition: 32

}

# 1&8 Tag team HHXER.
{
name: team
type: {
source: csv
sink: client
}
path: "hdfs://192.168.*.*:9000/data/vertex_team.csv"
fields: [_cl]
nebula.fields: [name]
vertex: {
field:_cO
}
separator:
header: false
batch: 256
partition: 32
}
# MRFERNEL =, BESZFENRERTR.
]
# Sh3EH
edges: [
# i&i8 Edge type follow #EX1EE.
{
# $8%ENebulaGraphsE XK Edge type &#fo
name: follow
type: {
# IEEBIER, A SV

source: csv

# EEN{AF S 2k3ES ANebu laGraph : Client B SST.
sink: client

}

# $BE (SV XXHFMRETR,

# WNRXAAFHEIE HDFS £, FWG|SIERER, MW hdfs://FFk, a0 hdfs://ip:port/xx/xx"s
# R AFHEEAM, BIG|ISERRE, WU file://FFk, Ha"file:///tmp/xx.csv"s

path: "hdfs://192.168.*.*:9000/data/edge_follow.csv"

# IR SV XHRERXK, A [0, cl, c2, ..., _cn] RpHERK, HFFHERABMERNR.
# 0K SV XHERX, NERLRNGIR.
fields: [_c2]

# $87%ENebu laGraphsE XM B 1% o
# fields 5 nebula.fields HIIRFFHA——IRL,
nebula.fields: [degree]

# BE—DFIEERA S B SRR,
# vertex MEXMS Ll fields HE csv.fields FHFIRRIF—H.
# B, NebulaGraph 3.5.0{R3ziFFRr RSB VID,

source: {
field: _c0
# udf:{
# separator:"_"
# oldColNames: [field-0,field-1,field-2]
# newCoName:new-field
#

}

# 9 VID BIFEEMAISR. i VID f 12345, BIIATSR tagl [EA tagl 12345, FRILTEER.
# prefix:"tagl"
# 3 string B VID #TRRHLIRIE,
# policy:hash
}
target: {

field: _cl
# udf:{
# separator:"_"
# oldColNames: [field-0,field-1,field-2]
# newCoName:new-field
# }
# 29 VID BINFEEMIAISR. i VID H 12345, BIIFTSR tagl [EA tagl 12345, FRILTEER.
# prefix:"tagl"
# 3F string B VID #HITIRFHILIRIE.
# policy:hash
}

# EENDRF. BRAMEAESGES () -

separator: ","

# IE—HIUER rank BYR (FIE) o

#ranking: rank

# QR CSV XHFAZRK, EHF header REA trueo

# IR SV XHRERXK, 1B header 1&BH false. BRIMEN false,
header: false
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16.4.1 5\ CSV U4

# HtEBIPIEAE, TIE INSERT. UPDATE F1 DELETE, 2AIAJ INSERT.
#writeMode: INSERT

# IEEREHREA NebulaGraph HIRAILEE.
batch: 256

# 187 Spark HE B,
partition: 32
}

# 1B Edge type serve HHX{ER.
{
name: serve
type: {
source: csv
sink: client

}
path: "hdfs://192.168.*.*:9000/data/edge_serve.csv"
fields: [_c2,_c3]
nebula.fields: [start_year, end_year]
source: {

field: _c0
}
target: {

field: _cl
}
separator:
header: false
batch: 256
partition: 32

]
# MIRFERNEZ, BFSEHENREH TR,
}

#9% 4. [(INEBULAGRAPHS: \%(#E

BTN @ 4K CSV SUHEURE S A $INebulaGraph™ « XTFSHIIUH, ESNFAGLSH -

${SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange <nebula-exchange-3.5.0.jar_path> -c <csv_application.conf_path>

fhte

JAR EFMRECT R BI7%iFEE N maven BF T #;

ENYE

S{SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange /root/nebula-exchange/nebula-exchange/target/nebula-exchange-3.5.0.jar -c /root/nebula-
exchange/nebu la-exchange/target/classes/csv_application.conf

FA AT LATEIR B3 B #2 batchSuccess. <tag_name/edge_name> , FRIASIIAIECE © 540 batchSuccess. follow: 300 ©
YRS (W) JSIERER
F P Al LAifENebulaGraph% /i (141 NebulaGraph Studio) *FHUTERIER, MINEEREECDSA © Flan:
LOOKUP ON player YIELD id(vertex);
Pt e LUF @4 sHow STATS EEGTEEE -
HPE 6. (W) TENEBULAGRAPHH H#ERT|

SAEURE, P WLUAENebulaGraph+ & 01 ERRT| - H#HES U RSN -

B G 55T: January 31, 2024
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16.4.2 5\ JSON %R

AL LA — R BB AN f# F Exchange ¥ 7457 HDFS siAH#b) JSON X 44dE S ANebulaGraph °

FUGEES

AL, basketballplayer #5101 o F 3w GIEIELT

* player
{ player100", im Duncan"}
{" player101", ny Parker"}
{" player102", Marcus Aldridge"}
{"id":"player103","age":32,"name": "Rudy Gay"}

{"id":"team200", "name":"
{"id":"team201","name":"

« follow

{"src":"player100",
{"src":"player101",

® serve

{"src":"player100",
{"src":"player101",

IGRCE

ndst: "
ndst"

ndst "
ndst":"

Warriors"}
Nuggets"}

player101","degree":95}
:"player102","degree":90}

team204","start_year":"1997","end_year
team204","start_year":"1999","end_year’

"112016"}
".12018"}

ASORBIE MacOS Tk, DUT@HXMEMEREF R

o REPERLAR:

¢ CPU: 1.7 GHz Quad-Core Intel Core i7
* Nf#: 16 GB

* Spark: 2.3.0, #ALiK

» Hadoop: 2.9.2, fhofizmtikE

* NebulaGraph: 3.5.0 ¢
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16.4.2 5\ JSON U4

[l atas
FiSAEIR A, AP REERHALTEE.
o BAEHEE NebulaGraph HAEHA F{EE.
* Graph R% 1 Meta R IP HhhbFISH T
« 5 NebulaGraph SR F & FlET -
- B444%F Exchange ° #5152 1L47F Exchange » ARFIHFH Exchange 3.5.0 °
o B4 Spark °
* Tf#NebulaGraph#fil# Schema 155, 1 Tag fl Edge type MI&H ~ BIESE -
o WERSCHAFETE HDFS L, REHIA Hadoop RFFIZITIEH -

o QRS AFEAE 4 E NebulaGraph @ AN, 77 BAE SRS A Hlas AR R B 3 RCE S -

PRIESR
#9 1. {ENEBULAGRAPH® ] SCHEMA

ST RESRE, LT PR ENebulaGraph 6/ Schema:

1. #IA Schema #% o NebulaGraph ) Schema ZEZUI FEFTR °

=R LR Bt

Tag player name string, age int

Tag team name string

Edge Type fol low degree int

Edge Type serve start_year int, end_year int

2. f#ffl NebulaGraph Console fi##—1-[4%5[f] basketballplayer, J:0l#—/ Schema, I FfiR °

# BUREZE

nebula> CREATE SPACE basketballplayer \
(partition_num = 10, \
replica_factor = 1, \
vid_type = FIXED_STRING(30));

## EFREIZEE basketbal lplayer
nebula> USE basketballplayer;

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

## BIiE Tag team
nebula> CREATE TAG team(name string);

## B Edge type follow
nebula> CREATE EDGE follow(degree int);

## BIiE Edge type serve
nebula> CREATE EDGE serve(start_year int, end_year int);

ELEL, HS RGBT -
HUE 2. JLF ISON S

HIALL T E B

1. 4b¥E JSON SCHELAH & Schema YK o
2. FKHL JSON CH-A7fifig 1% -
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IR 3. &

PR & S

16.4.2 5 A JSON SCiH4dE

4%7%¥ Exchange J5, &l target/classes/application.conf U5 E JSON HUIRFAMAHRMALE o FEARFIF, EHIHISCH4N json_application.conf ©
FEC BRI UL RS S LB E A

# Spark HAXECE
spark: {
app: {

}

name: NebulaGraph Exchange 3.5.0

driver: {

}

cores: 1
maxResultSize: 16

executor: {

}

memory:1G

cores: {

}
}

max: 16

# NebulaGraph #8XACE
nebula: {
address:{

}

#

# $87E Graph FRSAIANE Meta ARSHY IP HMEAIIRO.

# MRAZHRSH, WUZEAEGES () DR

# 1830 : "ipl:port","ip2:port","ip3:port"

graph:["127.0.0.1:9669"]

#HEE— Meta BRSHIHEAE,

#INRIEH NebulaGraph {EEBIFLEHR, 0kss, I5ERE Leader Metafyituiit,
meta:["127.0.0.1:9559"]

$87EIE NebulaGraph EAXFRAVA P &MNEE.

user: root
pswd: nebula

#

tEREEZEE AT,

space: basketballplayer
connection: {

}

timeout: 3000
retry: 3

execution: {

}

retry: 3

error: {

}

max: 32
output: /tmp/errors

rate: {

}
}

Limit: 1024
timeout: 1000

# QIEs
tags: [
# 188 Tag player H*158.

{

# $87%E NebulaGraph FENXHEY Tag %#F.
name: player
type: {

# IEEBURIR, £ JSON.

source: json

# FEEMANT R EIES ANebulaGraph : Client 5% SST.
sink: client

}

# $57E JSON XFHIERTR.

# MNRMTFHETE HOFS £, FNE|SIERIERE, MU hdfs://FFk, BN hdfs://ip:port/xx/xx"
# WMRUTFETEAM, IS |SIERRE, XU file://FFk, B4 file:///tmp/xx.json"o
path: "hdfs://192.168.*.*:9000/data/vertex_player.json"

# 1£ fields BIEE JSON XfFeh key ¥, HITRA value £FA NebulaGraph FiEE/REMAIEIRR.
# MREBBEESME, BECES () BH.
fields: [age,name]

# $57E NebulaGraph HA7E XHIE M.
# fields 5 nebula.fields EIIRFEEAA——IIRLo
nebula.fields: [age, name]

# IBE—NFIER VID B9R.
# vertex MEMIME JSON XHARHFERRIF—E,
# B, NebulaGraph 3.5.0{NZHF IR REHEEM VID,
vertex: {
field:id
# udf:{
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}

separator:"_"
oldColNames: [field-0,field-1,field-2]
newCo[Name: new-field

=+ H W I

}

# 79 VID 1BIMEEMAEISR. 40 VID 79 12345, I@NNFI4K tagl /579 tagl 12345, FRIZTLEER.

# prefix:"tagl"

# 3F string 2R VID #HITIAFE(LIRIE.
# policy:hash

}

# EEBHAREA NebulaGraph MRASREE.
batch: 256

# 17 Spark DR,
partition: 32

# I8 Tag team HX{ER.

{

}

#
]

name: team
type: {
source: json
sink: client
}
path: "hdfs://192.168.*.*:9000/data/vertex_team. json"
fields: [name]
nebula.fields: [name]
vertex: {
field:id
}
batch: 256
partition: 32

MRFERMNES R, ESERENEERTRM.

# 4h3Ein
edges: [

#
{

i%&E Edge type follow fAXER.

# $87E NebulaGraph FRTEXHY Edge type &#Fo
name: follow
type: {

# IEERIER, A JSON.

source: json
# EEN{AF S 2k3BS ANebu laGraph : Client B SST.
sink: client

}
# 48T JSON XIFHIRRTE,

# SNRXMTFRETE HOFS £, FASWS|SIEREEETE, M hdfs://FFk, FUsN"hdfs://ip:port/xx/xx"s
# MBXHIZEIEAM, BXG|ISIERRE, WU file://Fk, Han"file:///tmp/xx.json"s

path: "hdfs://192.168.*.*:9000/data/edge_follow. json"

# 7£ fields BIEE JSON XA key &#F, HIIRH value £1EF NebulaGraph HIEERMERIEIER.

# MRBEIEESME, ARGES () B
fields: [degree]

# $87%E NebulaGraph AREXHEMRTT.
# fields 5 nebula.fields HIIRFFHA——IRL,
nebula.fields: [degree]

# $BE—DFIENIRA SN B K RAR,
# vertex BIEMAS JSON SFHEFERRF—o
# B, NebulaGraph 3.5.0{R3ziFFRr RSB VID,

source: {
field: src
# udf:{
# separator:
# oldColNames: [field-0,field-1,field-2]
# newCoName:new-field
#

# prefix:"tagl"
# 3F string B VID #HITIAFHILIRIE.
# policy:hash

}
target: {
field: dst
# udf:{
# separator:
# oldColNames: [field-0,field-1,field-2]
# newCoName:new-field

#

# prefix:"tagl"

# 3F string B VID #HITRRFHILIRIE.
# policy:hash

}

# HEE—NFIEA rank BOR (FIE) o
#ranking: rank

}
# 79 VID 12IMIEEMAISE. HIA0 VID 79 12345, 1@INEI4 tagl /B4 tagl 12345, FRIZFTEER.

}
# 79 VID 1BIMIEEMAIS. HIA0 VID 79 12345, 1@INEIS tagl /549 tagl 12345, FRIZFTEER.
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# HtEBIPIEAE, TIE INSERT. UPDATE F1 DELETE, 2AIAJ INSERT.
#writeMode: INSERT

# IEEREHREA NebulaGraph HIRAILEE.
batch: 256

# $57E Spark HHHKE,
partition: 32
}

# 1&8 Edge type serve HHXfER.
{
name: serve
type: {
source: json
sink: client
}
path: "hdfs://192.168.*.*:9000/data/edge_serve. json"
fields: [start_year,end_year
nebula.fields: [start_year, end_year]
source: {
field: src
}
target: {
field: dst
}
batch: 256
partition: 32

]
# MRFBEAMESL, HSEFIENEEH TR
}

9% 4. [INEBULAGRAPHS: A\(#

BTN R AR JSON U4 5 A £INebulaGraph ' o XFSHAEIUH . HZ WS ATLSSH -

S{SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange <nebula-exchange-3.5.0.jar_path> -c <json_application.conf_path>

the

JAR WAPMRIBOTR: BT FEE N maven BE R -

Rl

${SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange /root/nebula-echange/nebula-exchange/target/nebula-exchange-3.5.0.jar -c /root/nebula-
exchange/nebula-exchange/target/classes/json_application.conf

P DAER EIME B 18K batchSuccess. <tag_name/edge_name> , BIARCINAIALE 540 batchSuccess. follow: 300 °
AR5 (AliL) SIEEERE
Fi AT LLEENebulaGraph% i (& NebulaGraph Studio) HFHUTEIRER, FIAEIERGCSA  Fil:
LOOKUP ON player YIELD id(vertex);
PR LMEF 4 SHow STATS AEFSiit 4 -
F6: (W) 7ENEBULAGRAPH I H 2|

SAEWEE, AP UfENebulaGraphH &EH Q@I EERS] - #EES DRG0 o

#J5 FF: January 31, 2024
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16.4.3 5\ ORC %R
AL AT G BBA I #F Exchange 7747 HDFS sttt ORC CH%#ES A NebulaGraph

R E M NebulaGraph S A M ORC 30, &% NebulaGraph Importer ©

AGIEES

Z&3CLL basketballplayer #dE 54 i

IRRRCE
ASOREITE MacOS oAk, DR EMRAIRRLE G
o TEEAERIAK
e CPU: 1.7 GHz Quad-Core Intel Core i7
* [NfF: 16 GB
 Spark: 2.4.7 B
» Hadoop: 2.9.2 thofizEhE

e NebulaGraph: 3.5.0

[k
TS ANEER 28, AP &RERALLTEER.
o DA% ENebulaGraph FHIREHN T & 5.
* Graph R%51 Meta R55HIRT 1P Hikkfug 0 o
* #5 NebulaGraph 5 HUFRAY A 7 4 FEhy
« B444%F Exchange ° 15152 IL4F Exchange ° A7RFH#H Exchange 3.5.0 °
o A% Spark °
 Tf#NebulaGraph# & Schema {58, ©f Tag f1 Edge type & ~ B -
o WURSCHFRETE HDFS &, A Hadoop RFIZITIEH -
o WURSCHAFEAE A B NebulaGraph @ 554, 7 ZAERRHE & VLA A e R B 3 T RCE S0 -
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16.4.3 S\ ORC L4

PRIESR
#9% 1. YENEBULAGRAPH ] SCHEMA

43H1 ORC SUHFHREEE, 1%L F 237 ENebulaGraphH 6l Schema:

1. #ik Schema %% - NebulaGraph#J Schema &I FEFR °

HE G Bt

Tag player name string, age int

Tag team name string

Edge Type fol low degree int

Edge Type serve start_year int, end_year int

2. {#fl NebulaGraph Console fi|#—1- &% [f] basketballplayer, Jffll##—1 Schema, 1 N °

# CUREZE

nebula> CREATE SPACE basketballplayer \
(partition_num = 10, \
replica_factor = 1, \
vid_type = FIXED_STRING(30));

## HEREIZEIE basketbal lplayer
nebula> USE basketballplayer;

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

## BIiZ Tag team
nebula> CREATE TAG team(name string);

## B2 Edge type follow
nebula> CREATE EDGE follow(degree int);

## B Edge type serve
nebula> CREATE EDGE serve(start_year int, end_year int);

HLER, HS NPEITE -
AU 2. 4h¥ ORC UfF
BIALL T E R

1. 43 ORC LA & Schema HIZEK o
2. K ORC U{H17fiEHs1Z -

H9

3: 1

SRICE S

p

4%1% Exchange J5, &l target/classes/application.conf X% E ORC HUIEFAIXMELE  TEARFIF, EHIFISIH4H orc_application.conf ° %
ANEC B A U RS 2 UG B A

{
# Spark HHXEE
spark: {
app: {
name: NebulaGraph Exchange 3.5.0
}
driver: {
cores: 1
maxResultSize: 16
}
executor: {
memory:1G
}

cores: {
max: 16
}
}

# NebulaGraphtB X AZE
nebula: {
address:{
# $87E Graph ARSHIFE Meta ARSHY IP HMEAIRO.
# MRBZHRSH, MWHZEAEGES () 2R
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# #&z0 : "ipl:port","ip2:port","ip3:port"
graph:["127.0.0.1:9669"]
HEE— Meta ARSHYMAL,
#NRIEHINebu LaGraphTE BB, kss, I5EZE Leader Metafyituiit,
meta:["127.0.0.1:9559"]
}

# $EEHBNebu laGraphBANPREY A - & A B
user: root
pswd: nebula

# EEEZE R,
space: basketballplayer
connection: {
timeout: 3000
retry: 3
}
execution: {
retry: 3
}
error: {
max: 32
output: /tmp/errors
}
rate: {
Limit: 1024
timeout: 1000
}
}

# RIS
tags: [
# i&8 Tag player HXES,
{
# $EENebu laGraphEXHY Tag #HFo
name: player
type: {
# IEEBIRIR, fEMA ORC

source: orc

# 1BEWMARF A EHES ANebulaGraph © Client 3% SSTo
sink: client

}

# $87E ORC M{FHIRETR,

# WNRHEHETE HOFS b, FIXNGISHERIRE, B hdfs://FFk, BN hdfs://ip:port/xx/xx"s
# WNRXHFHEEAM, FBWE|SIERRE, WU file://FFk, BHI40"file:///tmp/xx.orc"s

path: "hdfs://192.168.*.*:9000/data/vertex_player.orc"

# 1 fields BI5E ORC XA key &#F, HIWH) value REAINebulaGraphmigE B IHERIEIER,
# MIRFBIEESME, BRES () B
fields: [age,name]

# $87ENebulaGraphmiE X BB 4R FR.
# fields 5 nebula.fields BIIRFHH——IRL,
nebula.fields: [age, name]

# IBE—NFIER VID B9R.
# vertex MEMIME ORC XHHHFERFRF—E,
# B#l, NebulaGraph 3.5.0{NZFFRIRREHAERM VID,
vertex: {
field:id
# udf:{
# separator:"_"
# oldColNames: [field-0,field-1,field-2]
# newCo LName: new-field
# }
# 79 VID 1BIMEEMAIS. a0 VID 79 12345, 3@MNEIZ tagl /579 tagl 12345, FRIZTEER.
# prefix:"tagl"
# 3F string 2R VID HITRRFLIRIF
# policy:hash
}

# #HtEIRIEERY, @IF INSERT, UPDATE A1 DELETE, ZRIAJ INSERT,
#writeMode: INSERT

# HEBIPRE R EMRZ S X EXBIHIBF AL, “writeMode' 79 DELETE B ZS8 A,
#deleteEdge: false

# IEELHRE ANebulaGraphfRA S EE,
batch: 256

# 8% Spark DH#E.
partition: 32
}

# &8 Tag team HHXER.
{
name: team
type: {
source: orc
sink: client

}
path: "hdfs://192.168.*.*:9000/data/vertex_team.orc"
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fields: [name]
nebula.fields: [name]
vertex: {
field:id
}
batch: 256
partition: 32
}

# MREFBAMES R, FSERIEIREHRITHRN.
]
# 20388
edges: [
# &8 Edge type follow HEXEL.
{
# $87%ENebulaGraphsE X Edge type ##fo
name: follow
type: {
# {EERIRR, £ ORC

source: orc

# $EREMN{AINT 2B S ANebulaGraph : Client 8% SST.
sink: client

}

# 187 ORC XMFHIBETR,

# WNRFTFHETE HDFS L, FAXNG|SHEREREE, W hdfs://FFk, Ha0"hdfs://ip:port/xx/xx"s
# WNRFTFRETEA, FWE|SIEERE, XU file://Frk, B0 "file:///tmp/xx.orc"s

path: "hdfs://192.168.*.*:9000/data/edge_follow.orc"

# 7£ fields BBFEE ORC XM key &#, HMRA value £EHNebulaGraphmisE B IHEHIEIER.
# MRBEEEZNME, ARXES (,) BHF.
fields: [degree]

# $E5TENebulaGraphehiE X KB M4 5o
# fields 5 nebula.fields BIRREEAA——FI Lo
nebula.fields: [degree]

# IEE—IERBBSM BN RN,
# vertex WEMIME ORC XHHMFERERF—E.
# B#l, NebulaGraph 3.5.01ZHFF TR EHAERM VID,
source: {
field: src
# udf:{
# separator:"_"
# oldColNames: [field-0,field-1,field-2]
# newCoName:new-field
# }
# 79 VID MBIMEEMAEISR. 40 VID 79 12345, I@NNFIZK tagl /79 tagl 12345, FRIKTLEER.
# prefix:"tagl"
# 3F string 2B VID #HITIAFE(LIRIE.
# policy:hash
}
target: {
field: dst
# udf:{
# separator:"_"
# oldColNames: [field-0,field-1,field-2]
# newCoName:new-field
# }
# 79 VID 1BIMEEMAEISR. 40 VID 7 12345, I@INFI4K tagl [E/9 tagl 12345, FRILTEE.
# prefix:"tagl"
# 3t string R VID HITIAFHLIRIE.
# policy:hash
}

# IEE—MFIER rank BIR (FIi%) o
#ranking: rank

# #HEEIRIEERY, @IF INSERT. UPDATE A1 DELETE, ZRIAJ INSERT,
#writeMode: INSERT

# 15 SRS ANebu laGraph®I R AINEL R
batch: 256

# $87E Spark SHHE.
partition: 32
}

# 1&8 Edge type serve HHXfER.
{
name: serve
type: {
source: orc
sink: client
}
path: "hdfs://192.168.*.*:9000/data/edge_serve.orc"
fields: [start_year,end_year]
nebula.fields: [start_year, end_year]
source: {
field: src
}
target: {
field: dst
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}
batch: 256
partition: 32

}

]
# MIRFBAMNEZ, FSEFENEREH TR
}

#9% 4. [INEBULAGRAPHS: \ %3

AT 4K ORC U HH#dE S AFINebulaGraph o XTSHETHH, HES NS AmLSH -

${SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange <nebula-exchange-3.5.0.jar_path> -c <orc_application.conf_path>

gbte

JAR GAEWMKET X Hi79%5EE N maven GFE FE -

ENE

S{SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange /root/nebula-exchange/nebula-exchange/target/nebula-exchange-3.5.0.jar -c /root/nebula-
exchange/nebu la-exchange/target/classes/orc_application.conf

F PR LR IR [ B AR R batchSuccess. <tag_name/edge_name> , FATABZIAYECE o (20 batchSuccess. follow: 300 ©
HUES:  (Fik) BUERdE
F AT LAfENebulaGraph% /3% (§1#1 NebulaGraph Studio) FHUTEWIER, WINEUEEZBTSA ° Flf-

LOOKUP ON player YIELD id(vertex);
FA P A LU R4 SHOW STATS ZEHELLTHE -
HU 6. (Wf5) TENEBULAGRAPH T EEZET|

SAEEE, AP D ENebulaGraph# &E# Q@ ERRS] - F#EESNR5INE

%5 ¥ January 31, 2024

- 583/750 - 2023 vesoft Inc.



16.4.4 5\ Parquet SCHFEUR

16.4.4 S\ Parquet 4R
A — RGBT # F Exchange ¥ f76#%7F HDFS s Parquet SCiF4E S ANebulaGraph °

R E M NebulaGraph§ AZ M Parquet 34, 12 NebulaGraph Importer °

AGIEES

Z&3CLL basketballplayer #dE 54 i

IRRRCE
ASOREITE MacOS oAk, DR EMRAIRRLE G
o TEEAERIAK
e CPU: 1.7 GHz Quad-Core Intel Core i7
* [NfF: 16 GB
 Spark: 2.4.7 B
» Hadoop: 2.9.2 thofizEhE

e NebulaGraph: 3.5.0

[k
TS ANEER 28, AP &RERALLTEER.
o DA% ENebulaGraph FHIREHN T & 5.
* Graph R%51 Meta R55HIRT 1P Hikkfug 0 o
* #5 NebulaGraph 5 HUFRAY A 7 4 FEhy
« B444%F Exchange ° 15152 IL4F Exchange ° A7RFH#H Exchange 3.5.0 °
o A% Spark °
 Tf#NebulaGraph# & Schema {58, ©f Tag f1 Edge type & ~ B -
o WURSCHFRETE HDFS &, A Hadoop RFIZITIEH -
o WURSCHAFEAE A B NebulaGraph @ 554, 7 ZAERRHE & VLA A e R B 3 T RCE S0 -
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16.4.4 5 A\ Parquet {5

PRIESR
#9% 1. YENEBULAGRAPH ] SCHEMA

58T Parquet SCHF AR, % LI T A/ ENebulaGraph# 6] Schema:

1. #ik Schema %% - NebulaGraph#J Schema &I FEFR °

HE G Bt

Tag player name string, age int

Tag team name string

Edge Type fol low degree int

Edge Type serve start_year int, end_year int

2. {#fl NebulaGraph Console fi|#—1- &% [f] basketballplayer, Jffll##—1 Schema, 1 N °

# CUREZE

nebula> CREATE SPACE basketballplayer \
(partition_num = 10, \
replica_factor = 1, \
vid_type = FIXED_STRING(30));

## HEREIZEIE basketbal lplayer
nebula> USE basketballplayer;

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

## BIiZ Tag team
nebula> CREATE TAG team(name string);

## B2 Edge type follow
nebula> CREATE EDGE follow(degree int);

## B Edge type serve
nebula> CREATE EDGE serve(start_year int, end_year int);

HLER, HS NPEITE -
H 2. 4h¥ PARQUET U
BIALL T E R

1. 43 Parquet SCHFLAH R Schema AYZEK o
2. 7B Parquet SCIEFERERRT o

b

3: 1

p

SRICE S

%%i% Exchange 5, & target/classes/application.conf X% E Parquet HIRIFIERAIELE o FEARGIH, EHIITHER
parquet_application.conf ° & MELEAIFAM A ES WAL E VA

# Spark HHXECE
spark: {
app: {
name: NebulaGraph Exchange 3.5.0
}
driver: {
cores: 1
maxResultSize: 16
}
executor: {
memory:1G

}

cores: {
max: 16
}
}

#NebulaGrapht8 X EC &
nebula: {
address:{
# $87E Graph FRSAIAE Meta ARSHY IP HuEAIIRO.
# MRAZHRSH, MWIZEAEGES () DR
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}

# #&z0 : "ipl:port","ip2:port","ip3:port"

graph:["127.0.0.1:9669"]

HEE— Meta ARSHYMAL,

#NRIEHINebu LaGraphTE BB, kss, I5EZE Leader Metafyituiit,
meta:["127.0.0.1:9559"]

# $EEHBNebu laGraphBANPREY A - & A B
user: root
pswd: nebula

# EEEZE R,
space: basketballplayer
connection: {

}

timeout: 3000
retry: 3

execution: {

}

retry: 3

error: {

}

max: 32
output: /tmp/errors

rate: {

}
}

Limit: 1024
timeout: 1000

# IS
tags: [
# i&8 Tag player HXES,

{

}

#
{

# $EENebu laGraphEXHY Tag #HFo
name: player
type: {
# IREBIER, A Parquet,
source: parquet

# 1BEWMARF A EHES ANebulaGraph © Client 3% SSTo
sink: client

}

# 187 Parquet XX{FRIRRTR,

# WNRHEHETE HOFS b, FIXNGISHERIRE, B hdfs://FFk, BN hdfs://ip:port/xx/xx"s
# WNRUTFETEAM, FAWE|SIERBE, XU file://Fk, HlA0"file:///tnp/xx.csv"s

path: "hdfs://192.168.11.139000/data/vertex_player.parquet"

# 1 fields BISTE Parquet XA key %#F, HIFWH value RFEAINebulaGraphsisE B IERIEIER,
# MIRFBIEESME, BRES () B
fields: [age,name]

# $87ENebulaGraphmiE X BB 4R FR.
# fields 5 nebula.fields BIIRFHH——IRL,
nebula.fields: [age, name]

# IBE—MFIER VID B9R.
# vertex RIEMAS Parquet XIFFMIFERRIF—H.
# B#l, NebulaGraph 3.5.0{NZFFRIRREHAERM VID,

vertex: {
field:id
# udf:{
# separator:"_"
# oldColNames: [field-0,field-1,field-2]
# newCo LName: new-field
# }

# 79 VID 1BIMEEMAIS. a0 VID 79 12345, 3@MNEIZ tagl /579 tagl 12345, FRIZTEER.
# prefix:"tagl"

# 3F string 2R VID HITRRFLIRIF

# policy:hash

}

# #HtEIRIEERY, @IF INSERT, UPDATE A1 DELETE, ZRIAJ INSERT,
#writeMode: INSERT

# HEBIPRE R EMRZ S X EXBIHIBF AL, “writeMode' 79 DELETE B ZS8 A,
#deleteEdge: false

# IEELHRE ANebulaGraphfRA S EE,
batch: 256

# 8% Spark DH#E.
partition: 32
i&E Tag team X152,
name: team
type: {

source: parquet

sink: client

}
path: "hdfs://192.168.11.13:9000/data/vertex_team.parquet"
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fields: [name]
nebula.fields: [name]
vertex: {
field:id
}
batch: 256
partition: 32
}

# MREFBAMES R, FSERIEIREHRITHRN.
]
# 3EiH
edges: [
# &8 Edge type follow HEXEL.
{
# $87%ENebulaGraphsE X Edge type ##fo
name: follow
type: {
# IBELIBR, FA Parquet,
source: parquet

# $EREMN{AINT 2B S ANebulaGraph : Client 8% SST.
sink: client

}

# $8E Parquet XHHIRRR.

# WNRFTFHETE HDFS L, FAXNG|SHEREREE, W hdfs://FFk, Ha0"hdfs://ip:port/xx/xx"s
# WNRFTFMETEAR, PG| SIEERE, XU file://Frk, BN "file:///tmp/xx.csv"s

path: "hdfs://192.168.11.13:9000/data/edge_follow.parquet"

# 7£ fields BIEE Parquet X key ¥, HIFRAY value &fFJINebulaGraphdisiE B I4HAIEIRER.
# MRBEEEZNME, ARXES (,) BHF.
fields: [degree]

# $E5TENebulaGraphehiE X KB M4 5o
# fields 5 nebula.fields BIRREEAA——FI Lo
nebula.fields: [degree]

# IEE—IERBBSM BN RN,
# vertex WEMME Parquet XHHRHNFRFRF—H.
# B#l, NebulaGraph 3.5.01ZHFF TR EHAERM VID,
source: {
field: src
# udf:{
# separator:"_"
# oldColNames: [field-0,field-1,field-2]
# newCoName:new-field
# }
# 79 VID MBIMEEMAEISR. 40 VID 79 12345, I@NNFIZK tagl /79 tagl 12345, FRIKTLEER.
# prefix:"tagl"
# 3F string 2B VID #HITIAFE(LIRIE.
# policy:hash
}
target: {
field: dst
# udf:{
# separator:"_"
# oldColNames: [field-0,field-1,field-2]
# newCoName:new-field
# }
# 79 VID 1BIMEEMAEISR. 40 VID 7 12345, I@INFI4K tagl [E/9 tagl 12345, FRILTEE.
# prefix:"tagl"
# 3t string R VID HITIAFHLIRIE.
# policy:hash
}

# IEE—MFIER rank BIR (FIi%) o
#ranking: rank

# #HEEIRIEERY, @IF INSERT. UPDATE A1 DELETE, ZRIAJ INSERT,
#writeMode: INSERT

# 15 SRS ANebu laGraph®I R AINEL R
batch: 256

# $87E Spark SHHE.
partition: 32
}

# 1&8 Edge type serve HHXfER.
{
name: serve
type: {
source: parquet
sink: client
}
path: "hdfs://192.168.11.13:9000/data/edge_serve.parquet"
fields: [start_year,end_year]
nebula.fields: [start_year, end_year]
source: {
field: src
}
target: {
field: dst
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}
batch: 256
partition: 32

}

]
# MIRFBAMNEZ, FSEFENEREH TR
}

#9% 4. [INEBULAGRAPHS: \ %3

BTN N 4 Parquet XHHEES A EINebulaGraph? © = FEEHIH, #FS WL FAGTLSE -

${SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange <nebula-exchange-3.5.0.jar_path> -c <parquet_application.conf_path>

gbte

JAR GAEWMKET X Hi79%5EE N maven GFE FE -

ENE

S{SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange /root/nebula-exchange/nebula-exchange/target/nebula-exchange-3.5.0.jar -c /root/nebula-
exchange/nebula-exchange/target/classes/parquet_application.conf

F PR LR IR [ B AR R batchSuccess. <tag_name/edge_name> , FATABZIAYECE o (20 batchSuccess. follow: 300 ©
HUES:  (Fik) BUERdE
F AT LAfENebulaGraph% /3% (§1#1 NebulaGraph Studio) FHUTEWIER, WINEUEEZBTSA ° Flf-

LOOKUP ON player YIELD id(vertex);
FA P A LU R4 SHOW STATS ZEHELLTHE -
HU 6. (Wf5) TENEBULAGRAPH T EEZET|

SAEEE, AP D ENebulaGraph# &E# Q@ ERRS] - F#EESNR5INE

%5 ¥ January 31, 2024
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16.4.5 5\ HBase %R

ASCLA— R EA AN 1 Exchange ¥ f#i# 7 HBase LA7%#ES ANebulaGraph °

FUGEES

AL, basketballplayer %t#f % {7 -

EATRGIF, ZEIREDLEFEAN HBase ., Ll player ~ team ~ follow Fl serve W NEAFGE T B SALAAIEE

hbase(main):002:0> scan "player"
ROW

player100

player100

player101

player101

player102

player102

player103

player103

hbase(main):003:0> scan "team"
ROW

team200

team201

hbase(main):004:0> scan "follow"
ROW

player100

player100

player101

player101

hbase(main):005:0> scan "serve"
ROW

player100

player100

player100

PGRCE

COLUMN+CELL

column=cf:age, timestamp=1618881347530, value=42

name, timestamp=1618881354604, value=Tim Duncan
column=cf:age, timestamp=1618881369124, value=36

column=cf:name, timestamp=1618881379102, value=Tony Parker
column=cf:age, timestamp=1618881386987, value=33

column=cf:name, timestamp=1618881393370, value=LaMarcus Aldridge
column=cf:age, timestamp=1618881402002, value=32

column=cf:name, timestamp=1618881407882, value=Rudy Gay

COLUMN+CELL
column=cf:name, timestamp=1618881445563, value=Warriors
column=cf:name, timestamp=1618881453636, value=Nuggets

COLUMN+CELL

column=cf:degree, timestamp=1618881804853, value=95
column=cf:dst_player, timestamp=1618881791522, value=player101
column=cf:degree, timestamp=1618881824685, value=90
column=cf:dst_player, timestamp=1618881816042, value=player102

COLUMN+CELL

column=cf:end_year, timestamp=1618881899333, value=2016
column=cf:start_year, timestamp=1618881890117, value=1997
column=cf:teamid, timestamp=1618881875739, value=team204

ASORBIE MacOS FoEpk, LUTFRHRAERERE EE R

o BELERLAR:

¢ CPU: 1.7 GHz Quad-Core Intel Core i7

° [73 Zﬁit 16 GB

» Spark: 2.4.7, B
* HBase: 2.2.7

* NebulaGraph: 3.5.0 ¢
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16.4.5 5 A\ HBase %

[EiEENEs
FESAEER 28, AP HERALL T E R
o B2 %HEE NebulaGraph HAKEUN R {E B
* Graph R Meta REHIA TP Hikkfuga -
* #HNebulaGraph SR H 1 4 FEHY
- B444%F Exchange ° #5152 1L47F Exchange » ARFIHFH Exchange 3.5.0 °
o B4 Spark °

* Tf#NebulaGraph#fil# Schema 155, 1 Tag fl Edge type MI&H ~ BIESE -

PRIESR
#9 1. {ENEBULAGRAPH® {i]## SCHEMA

SATEGE, %LU N A ENebulaGraphH 6]# Schema:

1. ##IA Schema %% o NebulaGraph ) Schema ZZ I FEFTR °

Tag player name string, age int

Tag team name string

Edge Type fol low degree int

Edge Type serve start_year int, end_year int

2. fENebulaGraph 8l — &% 5] basketballplayer, Jfi|#—1 Schema, TR °

## BIEEZEE

nebula> CREATE SPACE basketballplayer \
(partition_num = 10, \
replica_factor = 1, \
vid_type = FIXED_STRING(30));

## JEFREIZEE basketbal lplayer
nebula> USE basketballplayer;

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

## BIiZ Tag team
nebula> CREATE TAG team(name string);

## B Edge type follow
nebula> CREATE EDGE follow(degree int);

## BIiE Edge type serve
nebula> CREATE EDGE serve(start_year int, end_year int);

BZER, WS MU -
B 2. MR

4%1% Exchange J5, & #l target/classes/application.conf 3 f4i%'E HBase #UBIFMHRAECE o ZEARGIH, B THAN
hbase_application.conf o &/NACE IR ULAAE S WAL E Ui o

{
# Spark HHXEE
spark: {
app: {
name: NebulaGraph Exchange 3.5.0
}
driver: {
cores: 1
maxResultSize: 16
}
cores: {
max: 16
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}

}

# NebulaGraph #HXEE
nebula: {

address: {
# LUFA9 NebulaGraph B9 Graph BRSSAN Meta BREBFATEAIESAY IP HbhbReimOo
# WNREZMAE, &30A "ipl:port","ip2:port","ip3:port"s
# FEMBEZ BAESGES (,) B
graph:["127.0.0.1:9669"]
HER— Meta ARSHYMAL,
#INRIEH NebulaGraph EEBIFLEH, kss, IEEZE Leader Metafyituiit,
meta:["127.0.0.1:9559"]
}
# HEMWSHUIAE NebulaGraph FHEZEEHEEIBIR.
user: root
pswd: nebula
# T NebulaGraph REEEALIEHIEZEEH.
space: basketballplayer
connection: {
timeout: 3000
retry: 3
}
execution: {
retry: 3
}
error: {
max: 32
output: /tmp/errors
}
rate: {
Limit: 1024
timeout: 1000
}

}
# BB
tags: [

# 1B Tag player HHXER.
# WRFEIT rowkey RBHEIER, EEE rowkey”, FIRNNFIEEE LIRSS,
{
# NebulaGraph HR¥FRZAY Tag %&#f.
name: player
type: {
# IEEBIERX MBI, 1REA HBase,
source: hbase
# $EREMN{AINT R ELHES ANebulaGraph : Client 8% SST.
sink: client
}
host:192.168.*.*
port:2181
table:"player"
columnFami Ly:"cf"

# 7£ fields BIETE player RPMFILH, HITRAY value RYFA NebulaGraph HIEEREM.

# fields # nebula.fields BHERBENUA——IIRL.
# MRBEEEZNIRI, BRXES () BH.
fields: [age,name]

nebula.fields: [age,name]

# IEERPE—FIKIEA NebulaGraph = VID BIRIR.
# B0 rowkey fEA VID BRIR, IEEE “rowkey”s

vertex:{
field:rowkey
# udf:{
# separator:"_"
# oldColNames: [field-0,field-1,field-2]
# newCoName:new-field
# }

# 79 VID 1BIMHEEMIAEISR. a0 VID 79 12345, I@INAIZK tagl /79 tagl 12345, FRILTEER.

# prefix:"tagl"

# 3t string R VID HITIAFHLIZIE.
# policy:hash

}

# HEBIRIEAE!, @E INSERT. UPDATE A1 DELETE. BRIAJ9 INSERT,
#writeMode: INSERT

# HERBIPRETREMIFRIZ R X BXBVHBFIAIL, “writeMode’ J9° DELETE' BYIZBBAERK,
#deleteEdge: false

# BHRE A NebulaGraph BUBUESE.
batch: 256

# Spark S XEE
partition: 32

}
# &8 Tag team HHXER.
{

name: team
type: {
source: hbase
sink: client
}
host:192.168.*.*
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16.4.5 5 A\ HBase %

port:2181

table:"team"

columnFami Ly:"cf"

fields: [name]

nebula.fields: [name]

vertex:{
field:rowkey

}

batch: 256

partition: 32

1

# SRR
edges: [
# 1&i& Edge type follow HXER
{
# NebulaGraph H¥$[ZE Edge type ¥R
name: follow

type: {
# IEEBIBRX B, REA HBase,
source: hbase

# IEENHIES A NebulaGraph KI5,
# EEMN{AF S 2k3B S ANebu laGraph : Client B SST.
sink: client

}

host:192.168.*.*
port:2181
table:"follow"
columnFami ly:"cf"

# 7£ fields BEE follow RAFHIFIGH, EHMRA value RYEA NebulaGraph HIsEREM.
# fields # nebula.fields BHEBEUR——IIRL,

# MREFBIEES MBI, BERXES () BH.

fields: [degree]

nebula.fields: [degree]

# 1£ source B2, 3F follow RFAE—IWENLNRBSEIER. TOHER rowkey,
# 7£ target B, $F follow RAFE—FIERNIBNBENREIER. T~FEEB dst_player,
source: {
field:rowkey
# udf:{
# separator:"_"
# oldColNames: [field-0,field-1,field-2]
# newCoName: new-field
# }
# 79 VID 1BIMEEMAIS. A0 VID 79 12345, 1@INFIS tagl /579 tagl 12345, FRIZKFTEER.
# prefix:"tagl"
# 3 string 2R VID HITIAFILIRIE.
# policy:hash
}

target:{
field:dst_player
# udf:{
# separator:"_"
# oldColNames: [field-0,field-1,field-2]
# newCo [Name: new-field
# }
# 79 VID 1BIMEEMAEIS. a0 VID 79 12345, 3@MNEIS tagl /579 tagl 12345, FRIZTEER.
# prefix:"tagl"
# 3F string 2R VID HITIRFLIRIF
# policy:hash
}

# IBE—NIUER rank BYR (FJ3E) o
#ranking: rank

# HtEBIPIEAER, TFE INSERT. UPDATE F1 DELETE, 2AIAJ INSERT.
#writeMode: INSERT

# BHREA NebulaGraph HIEIESRE.
batch: 256

# Spark XEE
partition: 32
}

# 188 Edge type serve HX{ER
{
name: serve
type: {
source: hbase
sink: client
}
host:192.168.*.*
port:2181
table:"serve"
columnFami Ly:"cf"
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fields: [start_year,end_year]
nebula.fields: [start_year,end_year]
source:{

field:rowkey

}

target:{
field:teamid

}

# IBE—HUER rank BYR (FJE) o
#ranking: rank

batch: 256
partition: 32

9% 3. [INEBULAGRAPHS: \U#E

BT N 4 HBase 3UES A%|NebulaGraph™  XFZEHUH, E2WEAGS

${SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange <nebula-exchange-3.5.0.jar_path> -c <hbase_application.conf_path>

W

o

16.4.5 5 A\ HBase %

Rhte

JAR &ARARECOT: BIT%iFE N maven ©FE NE;

ENE

S{SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange /root/nebula-exchange/nebula-exchange/target/nebula-exchange-3.5.0.jar -c /root/nebula-

exchange/nebula-exchange/target/classes/hbase_application.conf

PP A] LAFER B E B A& batchSuccess. <tag_name/edge_name> , HfIABLEHIIELE © {7140 batchSuccess. follow: 300 ©

BUEA () BEHR

1P LI7ENebulaGraph% 3 (141 NebulaGraph Studio) H#HUFERER, BAKIREETCSA © Fl0.

LOOKUP ON player YIELD id(vertex);
PR LUF @4 SHow STATS ZEEGITEE -
A5 (A1) ENEBULAGRAPH EHEES|

SARERS, P W LENebulaGraph & QI A ERERT| - FHEEFES LR

FJEEHT: January 31, 2024
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16.4.6 5\ MySQL/PostgreSQL %i##

16.4.6 5. A\ MySQL/PostgreSQL ###

AL LA — R BB AN F Exchange #7657 MySQL LAry%dE S ANebulaGraph, H#i&H T M PostgreSQL 5 H%(#E#|NebulaGraph °

BAG TS
AL, basketballplayer %t#f % {7 -

EARGIF, ZEIREDEFAN MySQL F44 4 basketbal L FIEIRZEF, LLplayer ~ team ~ follow Fl serve PO MEAFAE T FTE SANAOEE « LT A
BAFMILE o

mysql> desc player;
+

S S S —— i — S i — T S +
| Field | Type | Null | Key | Default | Extra |
S —— S S S T —— frmmaosoo +
| playerid | varchar(30) | YES | | NULL | |
| age | int | YES | | NULL | |
| name | varchar(30) | YES | | NOLL | |
S —— S S S T —— frmmaosoo +
mysql> desc team;

CH S focooccoooono R T —— FEE— TS +

| Field | Type | Null | Key | Default | Extra |

R ittt Fommm - Fo-mm et i +

| teamid | varchar(30) | YES | | NULL | |

| name | varchar(30) | YES | | NOLL | |

T omccssoscocso S — S e — drmmooono +
mysql> desc follow;

S fooooccooooooo i — S — T —— +
| Field | Type | Null | Key | Default | Extra |
Fommm e Fommmmm e e Fommm- R et Fommm - +
| src_player | varchar(30) | YES | | NULL | |
| dst_player | varchar(30) | YES | | NULL | |
| degree | int | YES | | NOLL | |
Fommm e Fommmmm e e Fommm- R et Fommm - +
mysql> desc serve;

T foccosscccomso S R e — rmmmosao +
| Field | Type | Null | Key | Default | Extra |
S S — L —— — S - | S +
| playerid | varchar(30) | YES | | NOLL | |
| teamid | varchar(30) | YES | | NOLL | |
| start_year | int | YES | | NULL | |
| end_year | int | YES | | NULL | |
S fooooccooooooo i — S — T —— +

PRSERC &

AIRGITE MacOS F5Em, L FEMHERIIEE EEE.:
o TEEAEHIAL

e CPU: 1.7 GHz Quad-Core Intel Core i7

* [NfF: 16 GB

e Spark: 2.4.7, B

* MySQL: 8.0.23

e NebulaGraph: 3.5.0
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16.4.6 5\ MySQL/PostgreSQL %

IE s
FIRS AR 28, AP HEIALNER.
o BE%AERE NebulaGraph FHKEUN T 5.
e Graph R%5H1 Meta W55 TP HhtikFlvg 1 o
* ¥ NebulaGraph 5 A FRAY A 7 4 &S ©
- B444%F Exchange ° #5152 1L47F Exchange » ARFIHFH Exchange 3.5.0 °
o B4 Spark °
* mysql-connector-java-xxx.jar 0.4 FEIFIETE Spark HY SPARK_HONE/jars HRF ©
e Tf#NebulaGraph# & Schema fIf5/5, ©1E Tag 1 Edge type HI&H ~ EIEZE -

o BALHEHFE Hadoop RS °

TR HI

nebula-exchange spark 2.2 {XCFREEEN, RLFFLEREN -

HRIES R
#7% 1. 7ENEBULAGRAPH | SCHEMA

SHTEGRE, 1% T % ENebulaGraphH €] Schema:

1. Hiik Schema %% - NebulaGraph¥ 4 Schema 41 F£HR o

Tag player name string, age int

Tag team name string

Edge Type follow degree int

Edge Type serve start_year int, end_year int

2. fENebulaGraph 8/ —/ % |i] basketballplayer, J{|&#—/ Schema, il TR °

# BIIREZEE)

nebula> CREATE SPACE basketballplayer \
(partition_num = 10, \
replica_factor = 1, \
vid_type = FIXED_STRING(30));

## EAREZ)E basketbal lplayer
nebula> USE basketballplayer;

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

## BUE Tag team
nebula> CREATE TAG team(name string);

## B3 Edge type follow
nebula> CREATE EDGE follow(degree int);

## B2 Edge type serve
nebula> CREATE EDGE serve(start_year int, end_year int);

HLEL, ESWRETT 1 -
S 2 (SR E SO

4% Exchange /5, &l target/classes/application.conf SUfF% E MySQL EHRIFAHKHIALE ARG, EHESEah
mysql_application.conf o & MECE AT ULIATE S WAL & UiAA -
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16.4.6 5\ MySQL/PostgreSQL %i##

{
# Spark A8 ¥EE
spark: {
app: {
name: NebulaGraph Exchange 3.5.0
}
driver: {
cores: 1
maxResultSize: 16
}
cores: {
max: 16
}
}

# NebulaGraph #8XECE
nebula: {
address:{
# LUFA NebulaGraph B Graph BRSSH0 Meta BRESPRTEAIESAY IP HblitfiwOl.
# WNREZ ML, KA "ipl:port","ip2:port","ip3:port"s
# FEMBIEZ BAESGES (,) B
graph:["127.0.0.1:9669"]
#HEE— Meta RSHIHEAE,
#INRIEH NebulaGraph 1EEBIFLEHR, 0k8s, I5EZE Leader Metafyituiit,
meta:["127.0.0.1:9559"]

}
# HEMWSHUIAE NebulaGraph HHEZREHEEIRIR.
user: root
pswd: nebula
# HE NebulaGraph RFREEALIEHIEZEERZM.
space: basketballplayer
connection: {
timeout: 3000

retry: 3
}
execution: {
retry: 3
}
error: {
max: 32
output: /tmp/errors
}
rate: {
Limit: 1024
timeout: 1000
}
}
# BB
tags: [
# iRB Tag player HHX{ER.
{

# NebulaGraph HR¥IRZRY Tag ¥
name: player
type: {
# IEEBIER B, 8B MySQL.
source: mysql
# EEMN{AF S EHES ANebu laGraph © Client B¢ SSTo
sink: client

}

host:192.168.*.*
port:3306
user:"test"

password: "123456"
database: "basketball"

# PRI RIEIEIE.

# nebula-exchange_spark_2.2 %ECEZEH. FZFFACE sentence,

# nebula-exchange_spark_2.4 #1 nebula-exchange_spark_3.0 FIMECEIZE4, BR2FHEH sentence FERE,
table:"basketball.player"

# B EE DRI,

# nebula-exchange_spark_2.2 FZHHZEH,

# nebula-exchange_spark_2.4 1 nebula-exchange_spark_3.0 FIMECBIZEH, BREFEEA table FAEE. ZIFZREN.,
# sentence: "select * from people, player, team"

# 1£ fields BI5%E player RAKFILHR, HITMH value RYF/ NebulaGraph FIEEREIE,
# fields # nebula.fields BAIECELF——IIEL,

# MRBEEESNIGH, ARXES () BH.

fields: [age,name]

nebula.fields: [age,name]

# fEERPE—FHIEN NebulaGraph Hs2 VID A9

vertex: {
field:playerid
# udf:{
# separator:
# oldColNames: [field-0,field-1,field-2]
# newCoLName: new-field
#

}
# 79 VID {BIMEEMAIS. A0 VID 79 12345, 3@INFIS tagl /59 tagl 12345, FRIZKFTEER.
# prefix:"tagl"
# 33 string B VID #HITIRAHILIRIF.
# policy:hash
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}

# #HtEIRIEERY, @IF INSERT, UPDATE A1 DELETE, ZRIAJ9 INSERT.
#writeMode: INSERT

# HERBIPRETREMIFRIZ R X BXBIHBAIAIL, “writeMode’ /9  DELETE' BYIZBBERK,
#deleteEdge: false

# BHREA NebulaGraph BUBUESRE.
batch: 256

# Spark HXEE
partition: 32

}
# i&[8 Tag team HHEER.
{

name: team
type: {
source: mysql
sink: client

}

host:192.168.*.*

port:3306

database: "basketball"

table:"team"

user:"test"

password: "123456"

sentence:"select teamid, name from team order by teamid"

fields: [name]
nebula.fields: [name]
vertex: {

field: teamid
}
batch: 256
partition: 32

]

# SMIRNEIE
edges: [
# 1% Edge type follow #HXEE

# NebulaGraph FR3J[ZBY Edge type &#fo
name: follow

type: {
# IEEBIBRX BN, REA MySQLo
source: mysql

# 1EEIBDBUES A NebulaGraph B4,
# $EREMN{AINT R ELHES ANebulaGraph : Client 8% SST.
sink: client

}

host:192.168.*.*
port:3306

user:"test"

password: "123456"
database:"basketball"

# PEENRIZREIE,

# nebula-exchange_spark_2.2 AECEIZEM. FXFFEE sentence,

# nebula-exchange_spark_2.4 # nebula-exchange_spark_3.0 SIMEREIZSH, BRFAEM sentence ERIECE.
table:"basketball.follow"

# B EIE DRI,

# nebula-exchange_spark_2.2 FX#ZEH,

# nebula-exchange_spark_2.4 # nebula-exchange_spark_3.0 AIMEREZESH, BRTHEM table FNESE, ZIHZREN,
# sentence: "select * from follow, serve"

# 7£ fields BIETE follow RPFILH, HIFRAY value RIFS NebulaGraph FIEEREM.
# fields # nebula.fields BHERBEUA——IIRL,

# MRFBEEEZNIRH, BRES () BH.

fields: [degree]

nebula.fields: [degree]

# 1£ source B, 5F follow RFAFE-FERNBHERSEIER.
# 7£ target B, ¥ follow RPE—FIERLNBEHN REE

source: {
field: src_player
# udf:{
# separator
# oldColNames: [field-0,field-1,field-2]
# newCoName:new-field
# }

# 79 VID 1@IMEEMAEILR. a0 VID 7 12345, I@INFIZK tagl /G579 tagl 12345, FRILTEENR.
# prefix:"tagl"

# 3t string R VID HITIAHLIRIE.

# policy:hash

}
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target: {
field: dst_player
# udf:{
# separator:"_"
# oldColNames: [field-0,field-1,field-2]
# newCo[Name: new-field
# }

# 79 VID SBIMEEMAIS. A0 VID 79 12345, 3@INEI4 tagl /579 tagl 12345, FRIZATEER.
# prefix:"tagl"

# 3¢ string KA VID #ITRRFILIRIE,

# policy:hash

}

# IBE—NIUER rank BYR (FJ3E) o
#ranking: rank

# HtEBIPIEAR, TIE INSERT. UPDATE F1 DELETE, 2AIAJ INSERT.
#writeMode: INSERT

# BHREA NebulaGraph HIEIESRE.
batch: 256

# Spark HXEE
partition: 32
}

# 18 Edge type serve HX{ER
{
name: serve
type: {
source: mysql
sink: client

}

host:192.168.*.*
port:3306
database: "basketball"
table:"serve"
user:"test"
password: "123456"
sentence:"select playerid,teamid,start_year,end_year from serve order by playerid"
fields: [start_year,end_year]
nebula.fields: [start_year,end_year]
source: {
field: playerid
}
target: {
field: teamid
}

# IBE—IUER rank BYR (FIE) o
#ranking: rank

batch: 256
partition: 32

#9% 3. [INEBULAGRAPHS: N\U#fE

>

EATIN R 4K MySQL (B S A% |NebulaGraph ° X F25U0UH, HS LS AGLS4 -

S{SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange <nebula-exchange-3.5.0.jar_path> -c <mysql_application.conf_path>

Rhre

JAR BAEMMERECT: BITESE M maven ©FE TE -

ENE

S{SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange /root/nebula-exchange/nebula-exchange/target/nebula-exchange-3.5.0.jar -c /root/nebula-
exchange/nebula-exchange/target/classes/mysql_application.conf

FI P AT DAFER [B115 B 1 # & batchSuccess. <tag_name/edge_name> , FHIARUINATELE o I batchSuccess. follow: 300 ©
HPR 4. (%) BIEEURE

PP A LI7ENebulaGraph% 3 (141 NebulaGraph Studio) H#HUFERER, BAKIREETCSA © Fl.

LOOKUP ON player YIELD id(vertex);
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Rl A G4 SHow STATS EBESTITEEE -
#9E 5. (W17F) fENEBULAGRAPH ' HE %]

SAEHEE, AP A DENebulaGraph# &E# Q@ ER RG]  F#HES RGN o

)5 #F: January 31, 2024
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16.4.7 5 A Oracle £

16.4.7 S\ Oracle £##

A= R B a5 Exchange ¥ #i#7E Oracle L%(#ES ANebulaGraph °

BAG TS
AL, basketballplayer %t#f % {7 -

EARGIF, ZEIREDSEF N Oracle 447 basketball FUEIEZES, LA player ~ team ~ follow Fl serve U/ NFEAFE T ATE SAAKIESE o LR &
N FRILER o

oracle> desc player;

frocooooooooo rocccooo ey +

| Column | Null | Type |

S dmmmeeeo ficccccccooooooo +

| PLAYERID | | VARCHAR2(30) |

| NAME | | VARCHAR2(30) |

| AGE | | NUMBER |

S dmmmeeeo ficccccccooooooo +

oracle> desc team;

S Ao Hmmccco o +

| Column | Null | Type |

Fommmmm e R ettt T e +

| TEAWID | | VARCHAR2(30) |

| NAME | | VARCHAR2(30) |

S dmmmeeeo ficccccccooooooo +

oracle> desc follow;

S Ao fremccccomem oo +

| Column | Null | Type |

R ettt Fommmm oo ittt +

| SRC_PLAYER | - | VARCHAR2(30) |

| DST_PLAYER | VARCHAR2(30) |

| DEGREE | | NUMBER |

R ettt Fommmm oo ittt +

oracle> desc serve;

Smmmmmmmmees dimmmemeo frcccccocoooo==o +

| Column | Null | Type |

frocoooooooooo Troocoooo ey +

| PLAYERID | | VARCHAR2(30) |

| TEAMID | | VARCHAR2(30) |

| START_VEAR | | NUMBER |

| END_YEAR | | NUMBER |

S Ao Hemmcccom oo +
PRSERC &

ASORBIE MacOS Tk, LUT@HRMERREE R

o TEEAEHIAL
e CPU: 1.7 GHz Quad-Core Intel Core i7
* [NfF: 16 GB

e Spark: 2.4.7, B

e NebulaGraph: 3.5.0 ¢
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16.4.7 5§\ Oracle %

[EiEENEs
FESAEER 28, AP HERALL T E R
o B2 %HEE NebulaGraph HAKEUN R {E B
e Graph R%5H1 Meta W55 TP HhtikFlvg 1 o
* B NebulaGraph 5 R A 7 4 F125S o
- B444%F Exchange ° #5152 1L47F Exchange » ARFIHFH Exchange 3.5.0 °
o B4 Spark °
* Tf#NebulaGraphH (") Schema {55, 1 Tag fl Edge type MI&H ~ BIEE -

o B S Hadoop RS °

TER I

nebula-exchange spark 2.2 {{SFREEREN, RLIRFLEREN o

PRIESR
Y% 1. 7ENEBULAGRAPH i]# SCHEMA

SMEGE, 1%UUF % ENebulaGraphH €3 Schema:

1. #ik Schema %% - NebulaGraph#J Schema ZZ I FEFR °

HE G Bt

Tag player name string, age int

Tag team name string

Edge Type fol low degree int

Edge Type serve start_year int, end_year int

2. #ENebulaGraph# 8/ — K% i basketballplayer, fiJ&#—/ Schema, &I Ffix °

# CUREZRE

nebula> CREATE SPACE basketballplayer \
(partition_num = 10, \
replica_factor = 1, \
vid_type = FIXED_STRING(30));

## HEREIZEIE basketbal lplayer
nebula> USE basketballplayer;

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

## BIiZ Tag team
nebula> CREATE TAG team(name string);

## B2 Edge type follow
nebula> CREATE EDGE follow(degree int);

## B Edge type serve
nebula> CREATE EDGE serve(start_year int, end_year int);

EEER, EE IS -
PR 2. IEKECE I

%% Exchange 5, £ target/classes/application.conf X% E Oracle #HEFMXHIELE o TEAREF, EHIHESH
oracle_application.conf ° & MACETIEMULIHIES WACE A o

{
# Spark HHXEE
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spark: {
app: {

}

name: NebulaGraph Exchange 3.5.0

driver: {

}

cores: 1
maxResultSize: 16

cores: {

}
}

max: 16

# NebulaGraph #8XECE
nebula: {
address: {

}

# LU/ NebulaGraph 9 Graph RRS3H0 Meta ARSSPARTEANESHY IP HbuitfkiwOl,
# RFZ ML, #3XK "ipl:port”,"ip2:port","ip3:port"s

# FEMHEZBNESCES (,) R,

graph:["127.0.0.1:9669"]

HEBE— Meta ARS3AVIMAL,

#INREM NebulaGraph TERIFILEHR, aNkss, FEACE Leader Metapyithit,
meta:["127.0.0.1:9559"]

# EEMWSHIEAE NebulaGraph +EREIZE BB EIER.
user: root

pswd: nebula

# 1E NebulaGraph FEEE AFIENEZEEE.

space: basketballplayer

connection: {

}

timeout: 3000
retry: 3

execution: {

}

retry: 3

error: {

}

max: 32
output: /tmp/errors

rate: {

}

Limit: 1024
timeout: 1000

}
# IR
tags: [

{

# NebulaGraph HR¥IRZAY Tag &#.
name: player
type: {
# IEEBIEBRXMAE, REA Oracle,
source: oracle
# $EREMN{AINT R ELHES ANebulaGraph : Client 8% SST.
sink: client

}

url:"jdbc:oracle:thin:@host:1521:basketball"
driver: "oracle.jdbc.driver.OracleDriver"
user: "root"

password: "123456"

# PEENRIZREIE,

# nebula-exchange_spark_2.2 AECEIZEM. FXFFEE sentence,

# nebula-exchange_spark_2.4 # nebula-exchange_spark_3.0 SIMEREIZSH, BRFAEM sentence ERIECE.
table:"basketball.player"

# B EIE DRI,

# nebula-exchange_spark_2.2 FX#ZEH,

# nebula-exchange_spark_2.4 # nebula-exchange_spark_3.0 AIMEREZESH, BRTHEM table FNESE, ZIHZREN,
# sentence: "select * from people, player, team"

# 7£ fields BIETE player RPMFILH, HIFREY value RIFAINebulaGraphhisEE M.
# fields # nebula.fields BHERBEUA——IIRL,

# MRFBEEEZNIRH, BRES () BH.

fields: [age,name]

nebula.fields: [age,name]

# fEERPE—FIHIE Nebu laGraphdis VID #Y
vertex: {
field:playerid

# udf:{

# separator:"_"

# oldColNames: [field-0,field-1,field-2]
# newCo[Name: new-field

# }

# 79 VID 1BIMEEMAEISR. HIA0 VID 79 12345, 3@MNEI4 tagl /579 tagl 12345, FRIZTEER.
# prefix:"tagl"

# 3F string 2R VID HITRRFLIRIF

# policy:hash

}

# #HtEIRIEERY, @IF INSERT. UPDATE A1 DELETE, ZRIAJ INSERT,
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]

#writeMode: INSERT

# HEBIPRET R EMIRRIZ 2 X BXBIHIAFI AL, “writeMode’ 79  DELETE BHZB A,
#deleteEdge: false

# BHRE ANebulaGraphBIEIESE K.
batch: 256

# Spark DEXEHE
partition: 32

}
# 188 Tag team HHXER.
{

name: team

type: {
source: oracle
sink: client

}

url:"jdbc:oracle:thin:@host:1521:db"
driver: "oracle.jdbc.driver.OracleDriver"
user: "root"

password: "123456"

table: "basketball.team"

sentence: "select teamid, name from team"

fields: [name]
nebula.fields: [name]
vertex: {

field: teamid
}
batch: 256
partition: 32

# SRR
edges: [

# 1% Edge type follow #HXER

# NebulaGraphdi3$Rz89 Edge type %o
name: follow

type: {
# IEEBIREN B, RERN Oracle

source: oracle

# 1EEIBBUES A NebulaGraph BIAI,
# $EREMN{AINT R ELHES ANebulaGraph : Client 8% SST.
sink: client

}

url:"jdbc:oracle:thin:@host:1521:db"
driver: "oracle.jdbc.driver.OracleDriver"
user: "root"

password: "123456"

# PRI RIEIREIE.

# nebula-exchange_spark_2.2 AEREZEM. FZFFEE sentence,

# nebula-exchange_spark_2.4 # nebula-exchange_spark_3.0 AIXEREZEH, BEFAEM sentence FEIEZE,
table:"basketball.follow"

# B EE DRI,

# nebula-exchange_spark_2.2 RZHZEH.

# nebula-exchange_spark_2.4 1 nebula-exchange_spark_3.0 FIMACBIZEH, BRFEEMN table ANEE. ZIFZREN,
# sentence: "select * from follow, serve"

# 7£ fields B4EE follow RFAKIFIGH, HITRH value RYEFNebulaGraphiEERE .
# fields # nebula.fields BHIEBUF——IIFL,

# MRBEEESNIGH, BRXES (,) BH.

fields: [degree]

nebula.fields: [degree]

# 7£ source B, 3¥ follow RPE—FIERDHEIAREIER.
# 7 target B, 5¥ follow RAPE—FIERLME M REIE

source: {
field: src_player
# udf:{
# separator:"_"
# oldColNames: [field-0,field-1,field-2]
# newCo LName: new-field
# }

# 79 VID 1BIMEEMAIS. HIa0 VID 79 12345, 3@INEIZ tagl /579 tagl 12345, FRIZTEER.
# prefix:"tagl"

# 3F string 2R VID HITRFLIRIF.

# policy:hash

}
target: {
field: dst_player
# udf:{
# separator:"_"
# oldColNames: [field-0,field-1,field-2]
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16.4.7 5§\ Oracle %

# newCoName:new-field

# }

# 79 VID SBIMEEMAIS. HIA0 VID 79 12345, I@INFI4 tagl /579 tagl 12345, FRIZKFTEER.
# prefix:"tagl"

# 3 string 2R VID HITIAFHALIRIE.

# policy:hash

}

# HBE—NFIEA rank IR (FD3%) o

#ranking: rank

# HEEBIRIEXEL, TIE INSERT. UPDATE A1 DELETE. BRIAJ9 INSERT,
#writeMode: INSERT

# BEHRE ANebulaGraphBYEiEE K.
batch: 256

# Spark HEHE
partition: 32
}

# &8 Edge type serve HEXEE
{
name: serve
type: {
source: oracle
sink: client

}

url:"jdbc:oracle:thin:@host:1521:db"

driver: "oracle.jdbc.driver.OracleDriver"

user: "root"

password: "123456"

table: "basketball.serve"

sentence: "select playerid, teamid, start_year, end_year from serve"

fields: [start_year,end_year]
nebula.fields: [start_year,end_year]
source: {

field: playerid
}
target: {

field: teamid
}

# IBE—NIUER rank BYR (FJ3E) o
#ranking: rank

batch: 256
partition: 32

9% 3. [INEBULAGRAPHS: A\ %(#%
BT N 4# Oracle 5 A%|NebulaGraph  XFZEA0UE, ES NI AmLSE -

${SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange <nebula-exchange-3.5.0.jar_path> -c <oracle_application.conf_path>

the

JAR BAPMRIBOTR: BT FEE N maven BE T -

ENYE

S{SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange /root/nebula-exchange/nebula-exchange/target/nebula-exchange-3.5.0.jar -c /root/nebula-
exchange/nebula-exchange/target/classes/oracle_application.conf

P A DR R EIME B 18K batchSuccess. <tag_name/edge_name> , BIARCINAIELE 540 batchSuccess. follow: 300 °
HUR 4. (A% BFECE
Fi AT LLEENebulaGraph% i (fflf NebulaGraph Studio) HFHUTEIRIER, FIAEIERGCSA  Fil:

LOOKUP ON player YIELD id(vertex);

FA P A LUF R4 SHow STATS ZEHELiTHE -
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16.4.7 5§\ Oracle %

H9E 5. (W) fENEBULAGRAPH ' H#%7|

SAEURE, MW LAENebulaGraph+ &I EERT| - H#HEES U RSN -

5 FH: January 31, 2024
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16.4.8 5 A ClickHouse %##

16.4.8 5 A ClickHouse %

A=l A Exchange ¥ f7i&7E ClickHouse A% S ANebulaGraph °

FUGEES

AL, basketballplayer %t#f % {7 -

TR E
AIORBITE MacOS T, LR EMHERMIREEE L.
o TEAFHIAL
e CPU: 1.7 GHz Quad-Core Intel Core i7
» Spark: 2.4.7, B
 ClickHouse: docker #f# yandex/clickhouse-server tag: latest(2021.07.01)

e NebulaGraph: 3.5.0 °

[ElE s
FHRSARIRZ 81, AP HFEFIALTEE:
o BE%ZHEENebulaGraph HKEW T E &
 Graph flR&5H1 Meta fRZSHIRY TP HubbAIum O o
* #fii5 NebulaGraph 5 BRI 7 424 F1EHS
- B444%F Exchange © #5152 IL4F Exchange ° ARFIH A Exchange 3.5.0 ¢
o B4 Spark °

e Tf#NebulaGraph# & Schema fIf55, ©1E Tag 1 Edge type HIGH ~ B -
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16.4.8 F A ClickHouse %

PRIESR
#9% 1. YENEBULAGRAPH ] SCHEMA

SIEGE, 1%UUF % ENebulaGraphH €/# Schema:

1. #ik Schema %% - NebulaGraph#J Schema &I FEFR °

HE G Bt

Tag player name string, age int

Tag team name string

Edge Type fol low degree int

Edge Type serve start_year int, end_year int

2. #ENebulaGraph# 8/ — K% d] basketballplayer, J8/#—/ Schema, I N °

# CUREZE

nebula> CREATE SPACE basketballplayer \
(partition_num = 10, \
replica_factor = 1, \
vid_type = FIXED_STRING(30));

## HEREIZEIE basketbal lplayer
nebula> USE basketballplayer

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

## BIiZ Tag team
nebula> CREATE TAG team(name string);

## B2 Edge type follow
nebula> CREATE EDGE follow(degree int);

## B Edge type serve
nebula> CREATE EDGE serve(start_year int, end_year int);

ELER, EZ WBRETT o

=

BUR 2. EHACE

Sk

Ymi¥ Exchange 5, %2l target/classes/application.conf 3C % & ClickHouse #IRIRAERIIACE o ARG, EHlH) S84 h
clickhouse_application.conf ° 4 MACE DI IEM LIS WAL E i -

{
# Spark HEXECE
spark: {
app: {
name: Nebula Exchange 3.5.0
}
driver: {
cores: 1
maxResultSize: 16
}
cores: {
max: 16
}
}

# NebulaGraphtg X E2i&
nebula: {
address: {
# LU/ NebulaGraph 9 Graph BRS3H0 Meta ARSSPRTEWLESHY IP HuiitfziwOl,
# MBREZMNMIE, XA "ipl:port”,"ip2:port”,"ip3:port"s
# REMIEZBIARSGES (,) R
graph:["127.0.0.1:9669"]

HEB— Meta FRSSAOMAL,
#INRITM NebulaGraph {EEBIMLEH, 0kss, IEEE Leader Metafyituiit,
meta:["127.0.0.1:9559"]

}
# EEMNWS %A NebulaGraph HERNEZE BN EIRE,
user: root

pswd: nebula
# HEE NebulaGraph PHREEAFIEHIEZC 6T,
space: basketballplayer
connection: {
timeout: 3000
retry: 3
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}

execution: {
retry: 3

}

error: {
max: 32
output: /tmp/errors

}

rate: {
Limit: 1024
timeout: 1000

}

}
# SMBR
tags: [
# 1% Tag player HXES.
{
name: player
type: {
# FEREBIERXMEI, 1REBA ClickHouseo
source: clickhouse
# $EREMN{AINT 2B S ANebulaGraph : Client 8% SST.
sink: client

}

# ClickHouse B9 JDBC URL
url:"jdbc:clickhouse://192.168.*.*:8123/basketbal lplayer"

user:"user"
password:"123456"

# ClickHouse 93(X#%
numPartition:"5"

table:"player"
sentence:"select * from player"

# 7£ fields BIETE player RPMFILH, HIFRAY value RIFSINebulaGraphhisEE M.
# fields # nebula.fields BHERBENUA——IIRL.

# MRBEEEZNIRI, BRGES () BH.

fields: [name,age]

nebula.fields: [name,age]

# fEERPE—FHIENebu laGraphdiss VID #Y

vertex: {
field:playerid
# udf:{
# separator:"_"
# oldColNames: [field-0,field-1,field-2]
# newCo [Name: new-field
# }

# 79 VID 1BIMEEMAISR. a0 VID 79 12345, 3@MNEI4 tagl /579 tagl 12345, FRIZTEER.
# prefix:"tagl"

# 3F string 2R VID HITRFLIRIF.

# policy:hash

}

# #HEEIRIEERY, @IF INSERT, UPDATE A1 DELETE, ZRIAJ INSERT.
#writeMode: INSERT

# HEBIPRE R EMRIZ S X EXBIHIBF AL, “writeMode' 79 DELETE BHZS 8K,
#deleteEdge: false

# BHERE ANebu laGraphHI B2
batch: 256

# Spark HXEE
partition: 32
}

# i&i8 Tag team HXER.
{
name: team
type: {
source: clickhouse
sink: client

}
url:"jdbc:clickhouse://192.168.*.*:8123/basketbal Lplayer"
user:"user"
password: "123456"
numPartition:"5"
table:"team"
sentence:"select * from team"
fields: [name]
nebula.fields: [name]
vertex: {

field:teamid
}

batch: 256
partition: 32
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16.4.8 F A ClickHouse %

# AIBHEE

edges: [
# &8 Edge type follow #AXER
{

# NebulaGraphi3$[zfy Edge type ##fo
name: follow

type: {
# FEEBIRFX B, 1REAN ClickHouseo

source: clickhouse

# BEINEIES ANebu laGraph#y A=,
# BEWARF A EHES ANebulaGraph : Client 3% SSTo
sink: client

}

# ClickHouse B9 JDBC URL
url:"jdbc:clickhouse://192.168.*.*:8123/basketbal Lplayer"

user:"user"
password: "123456"

# ClickHouse £YX#k
numPartition:"5"

table:"fol Low"
sentence:"select * from follow"

# 7£ fields 2HEE follow RPEZIRH, HITREY value RfFEAINebulaGraphshisEE M.
# fields #1 nebula.fields BHIEBEUF——IIFL,

# MRFBEEES MR, BEXES () BH.

fields: [degree]

nebula.fields: [degree]

# 7£ source B, 3F follow RPE—FIERDHEIAREIER.

source: {
field:src_player
# udf:{
# separator:"_"
# oldColNames: [field-0,field-1,field-2]
# newCo LName: new-field
# }

# 79 VID SBIMEEMAIS. A0 VID 79 12345, 3@INFI4 tagl [EA tagl 12345, FRIZKFTEER.
# prefix:"tagl"

# 3 string 2R VID HITIAFALIRIE.

# policy:hash

}
# 1F target B, 5F follow RFAFE-INEANLHBNREIER.
target: {
field:dst_player
# udf:{
# separator:"_"
# oldColNames: [field-0,field-1,field-2]
# newCoLName:new-field
# }

# 79 VID 1BIMEEMAEISR. A0 VID 7 12345, I@NNAI4K tagl [/ tagl 12345, FRILTEER.
# prefix:"tagl"

# 3F string 2EBE VID #HITIAFE(LIRIE.

# policy:hash

}

# IEE—MFIER rank BIR (RI%) o
#ranking: rank

# #HEEIRIEERY, @IF INSERT. UPDATE A1 DELETE, ZRIAJ INSERT,
#writeMode: INSERT

# B RS ANebulaGraphBIEES 2.
batch: 256

# Spark S XEE
partition: 32
}

# 1% Edge type serve HHXER
{
name: serve
type: {
source: clickhouse
sink: client

}
url:"jdbc:clickhouse://192.168.*.*:8123/basketballplayer"
user:"user"
password: "123456"
numPartition:"5"
sentence:"select * from serve"
fields: [start_year,end_year]
nebula.fields: [start_year,end_year]
source: {

field:playerid
}
target: {

field:teamid
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}

# HEE—DFIEA rank BIR (FD3%) o
#ranking: rank

batch: 256
partition: 32

9% 3. [(INEBULAGRAPHS: A4
BTN N a4 ¥ ClickHouse £ 5 A %|NebulaGraphH ° X FSHIUH, ES WS AGLSE -

S{SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange <nebula-exchange-3.5.0.jar_path> -c <clickhouse_application.conf_path>

Rhte

JAR &ARAREOT: BIT%iFE N maven ©FE NE;

ENE

S{SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange /root/nebula-exchange/nebula-exchange/target/nebula-exchange-3.5.0.jar -c /root/nebula-
exchange/nebula-exchange/target/classes/clickhouse_application.conf

P R] DATE IR [E15 JE R batchSuccess . <tag_name/edge_name> , HIASZIAEE © fil40 batchSuccess. follow: 300 °
B4 (k) SUEEURE
FI P A LI7ENebulaGraph% 3 (141 NebulaGraph Studio) H#HUF#ERER, HAKIEETCSA o Fli0.
LOOKUP ON player VIELD id(vertex);
AFPWATLUE A A4 show STATS EHEGHEUR
H96:. (WF) 7ENEBULAGRAPHH HERT|

SAEUREG, W LAENebulaGraph EH O IFERERT| - H#HESUR5INE -

FJEH#T: January 31, 2024
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16.4.9 S\ Neo4j %l

A= R A f# Exchange K #if7E Neo4j 1I%#E S ANebulaGraph °

SEHLTI%

16.4.9 S\ Neo4j i

Exchange f/] Neo4j Driver 4.0.1 SXII%) Neo4j HIEAIHEE - HUTHES M2 AT, AFHEARRE T EANHRIRE (label) FIxARE

(Relationship Type) E#i#4TH) Cypher #f], LLK Spark 77 [XE(, $EEEHESHMEGE -

Exchange %80 Neodj a7 258 M LU TIE:

1. Exchange #f) Reader 2FHCE L exec #45-#) Cypher RETURN 54 5 T TE A COUNT(*) . FEHUTIXMER, NMIRBEUE S8, FHikiE

Spark 7 XEUE &> X AURE AR RS B AT o

2. (W) A0SR A FECE T check_point_path H3%, Reader £itHUH FHRAISLHEE o WNHRLFLEEIRE, Reader £1THA ™ Spark 57X NMIZA I mts 2

A

3. fE81> Spark 4 [X B, Exchange F'#J Reader &7t Cypher iEf)/5HEEINANFRT skIp il LniT #547), A Neo4j Driver IHATHUT, FEIRS 1

FIR[FE) Spark 43X A e
4. Reader /5 ¥R BIREHR 4R DataFrame °

ZIt, Exchange E5EAE T4 Neodj #dRISH » 25, HIEW 175 ANebulaGraph#{if ZE+ -

BT EFTR o

Different partitions execute different SKIP /limit queries

Parallel execution

—match .. skip 0 limit 3 ————————

neodj server [—match .. skip 3 limit 3———

—match .. skip 6 limit 3 ————>

DataFrame
id field1 field2
Write Nebula Graph in parallel
Partition 1
0 valuel value2
1 valuel  value2 nebula client
2 valuel  value2
Partition 2
3 valuel value2
' nebula
4  valuel value2 nebula client -
server
5 valuel value2
Partition 3
6 valuel value2
7  valuel value2 nebula client
5 valuel value2

GRS

ALl basketballplayer ¥ 5 Hfi o
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16.4.9 5§ A Neo4j %4

IEACE
AIORBITE MacOS T, LR EMHERMIREEE L.
o TEAFHIAL
¢ CPU: Intel(R) Xeon(R) CPU E5-2697 v3 @ 2.60GHz
« CPU NI 14
* Nf#: 251 GB
» Spark: ML, 2.4.6 pre-build for Hadoop 2.7
* Neo4j: 3.5.20 Community Edition

e NebulaGraph: 3.5.0 °

[EE s
FIESANEIRZ 5, AP REMALTER:
o BB NebulaGraph HEBII R E A
» Graph flR&5H Meta fRZSHIRY TP HubbFug I o
* #5 NebulaGraph 5 RAY 7 & FIEHL o
- B44%F Exchange ° #5152 IL4F Exchange ° ARFIHFH Exchange 3.5.0 ¢
o B4 Spark °

e Tf#NebulaGraph# & Schema HIf5/5, ©1E Tag 1 Edge type HI&H ~ B -
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16.4.9 S A Neo4j #ils

PRIESR
#9% 1. YENEBULAGRAPH ] SCHEMA

SIEGE, 1%UUF % ENebulaGraphH €/# Schema:

1. #ik Schema %% - NebulaGraph#J Schema &I FEFR °

HE G Bt

Tag player name string, age int

Tag team name string

Edge Type fol low degree int

Edge Type serve start_year int, end_year int

2. ] NebulaGraph Console fij##— & %:7] basketballplayer, 7l —/ Schema, I FFix °

# CUREZE

nebula> CREATE SPACE basketballplayer \
(partition_num = 10, \
replica_factor = 1, \
vid_type = FIXED_STRING(30));

## HEREIZEIE basketbal lplayer
nebula> USE basketballplayer

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

## BIiZ Tag team
nebula> CREATE TAG team(name string);

## B2 Edge type follow
nebula> CREATE EDGE follow(degree int);

## B Edge type serve
nebula> CREATE EDGE serve(start_year int, end_year int);

ELER, EZ WBRETT o

441% Exchange J5, &l target/classes/application.conf S % BEEGRIFFFRAECE  FEARHIH, EHIAI 4 neosj_application.conf ° & EL
BIWVER RIS S AL E 1 -

# Spark HHXEE
spark: {
app: {
name: NebulaGraph Exchange 3.5.0
}

driver: {
cores: 1
maxResultSize: 16

}

executor: {
memory:1G

}

cores:{
max: 16
}
}

# NebulaGraph #HX%EE
nebula: {
address: {
graph:["127.0.0.1:9669"]
#HEE— Meta RSHIHEAE,
#INRIEHY NebulaGraph 1EEBIFLEH, 0kss, IEEZE Leader Metafyituiit,
meta:["127.0.0.1:9559"]
}

user: root

-61 3/750 - 2023 vesoft Inc.
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}

pswd: nebula
space: basketballplayer

connection: {
timeout: 3000
retry: 3

}

execution: {
retry: 3

}

error: {

max: 32

output: /tmp/errors
}

rate: {
Limit: 1024
timeout: 1000
}

# SIB
tags: [

}

# i&i8 Tag player HHXES.
{
name: player
type: {
source: neo4j
sink: client
}
server: "bolt://192.168.*.*:7687"
user: neo4j
password:neo4j
database:neo4]j
exec: "match (n:player) return n.id as id, n.age as age, n.name as name"
fields: [age,name]
nebula.fields: [age,name]

vertex: {
field:id
# udf:{
# separator:"_"
# oldColNames: [field-0,field-1,field-2]
# newCo [Name: new-field
# }

# 79 VID 1BIMEERAIS. a0 VID 79 12345, 3@MNEI4 tagl /579 tagl 12345, FRIZTEER.

# prefix:"tagl"

# 3F string 2R VID HITRFLIRIF.
# policy:hash

}

# #HEEIRIEERY, @IF INSERT. UPDATE A1 DELETE, ZRIAJ INSERT,
#writeMode: INSERT

# HEBIERE R EMRIZ S X EXBIHIBF AL, “writeMode' 79 DELETE BHZSEAERK,
#deleteEdge: false

partition: 10
batch: 1000
check_point_path: /tmp/test

# 18 Tag team HHXER.

{

}
1

name: team
type: {
source: neo4j
sink: client
}
server: "bolt://192.168.*.*:7687"
user: neo4j
password:neo4j
# bolt 3 does not support “select database', please do not config database
# database:neo4j
exec: "match (n:team) return n.id as id,n.name as name order by id(n)"
fields: [name]
nebula.fields: [name]
vertex: {
field:id
}
partition: 10
batch: 1000
check_point_path: /tmp/test

# ANEHEE
edges: [

# & Edge type follow HE%EE
{
name: follow
type: {
source: neo4j
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16.4.9 S A Neod4j %ti

2023 vesoft Inc.



16.4.9 S A Neo4j #ils

sink: client
}
server: "bolt://192.168.*.*:7687"
user: neo4j
password:neo4j
# bolt 3 FXIFZHUERE, HNMELIEER. 4 RULAIMURBLIERFR.
# database:neo4]j
exec: "match (a:player)-[r:follow]->(b:player) return a.id as src, b.id as dst, r.degree as degree order by id(r)"
fields: [degree]
nebula.fields: [degree]

source: {
field: src
# udf:{
# separator:"_"
# oldColNames: [field-0,field-1,field-2]
# newCoName:new-field
#

}
# J9 VID BHNFEEMIAISR. i VID A 12345, BIIATLR tagl [EA tagl_ 12345, FRILTEER.
# prefix:"tagl"
# 3 string B VID HTRRHILIRIE,
# policy:hash
}
target: {
field: dst
# udf:{
# separator:"_"
# oldColNames: [field-0,field-1,field-2]
# newCoName:new-field
# }
# 29 VID BINFEEMIAISR. i VID A 12345, BIIATSR tagl [EA tagl 12345, FRILTEER.
# prefix:"tagl"
# 3 string B VID #TRRFLIRIE,
# policy:hash
}
#ranking: rank
# HEEIRIEXEL, @IE INSERT. UPDATE 1 DELETE. BRIAJ9 INSERT,
#writeMode: INSERT
partition: 10
batch: 1000
check_point_path: /tmp/test
}
# I8 Edge type serve HHXfEE
{
name: serve
type: {
source: neo4j
sink: client
}
server: "bolt://192.168.*.%:7687"
user: neo4j
password:neo4j
exec: "match (a:player)-[r:serve]->(b:team) return a.id as src, b.id as dst, r.start_year as start_year, r.end_year as end_year order by id(r)"
fields: [start_year,end_year]
nebula.fields: [start_year,end_year]
source: {
field: src
}
target: {
field: dst
}
partition: 10
batch: 1000
check_point_path: /tmp/test

exec FiL & i

TERCE tags.exec 7 edges.exec ST, FEIHE Cypher HiliEA) o A T HRIFFIRERNSERHT —2 F AN THILES AR ZREIR, 58518
7E Cypher ZifIEA 1A ORDER BY FA), [T, N TIREEIESAME, BIHEBCERGIEEERHITEME - MREERT], HP ey s
BT, EEAEHEERTHF, DUIRERE o« RBIAHEFHORZIAE, P e LURE S sk 289 ID #1785 partition &
—NRE/NIE, W% Neodj MFEFET °

iBA: {E A ORDER BY ) & SEKEUE T A MRS A

A4h, Exchange FFEFEAE Spark 43 XHUTANE SKIP Al LINIT Y Cypher i&6]), FTLLTE tags.exec Fl edges.exec XN fY) Cypher WEAIHFAGESH
SKIP A1 LIMIT 4] ©

tags.vertex 1, edges.vertex fic & i3]

NebulaGraph 0 S FAR 24 1D {ERME—THE, AURTROAENSERIZ TR AFROEE - Frol, BAFED Neodj BIHEER
NebulaGraph#y ID, XM EMEETE Neodj H@FEERN, MESEES ID, BN MNAEEA B AHF—%2 ANebulaGraph, HEHI
SHEER - HTHIE S AR L HENebulaGraph F 5%E, &ARFIEIRIFNERILE Neodj FHRFTHIETR
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check_point_path it & i}

WERFE T W R TEE, il R BURE R, TR ISR G 2 18], BUREAROZECIRG, GBI AR SO EREE, RN, REEEE partition
HRACE -

9% 4. [INEBULAGRAPHS: A\ %(#

SEATUN R R SR 5 A BINebulaGraph ™ o XTSI, ES IS AmL S -

S{SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange <nebula-exchange-3.5.0.jar_path> -c <neo4j_application.conf_path>

the

JAR BAPMRIBOTR: BT FEE N maven BE T -

ENYE

S{SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange /root/nebula-exchange/nebula-exchange/target/nebula-exchange-3.5.0.jar -c /root/nebula-
exchange/nebula-exchange/target/classes/neo4j_application.conf

FA P AT AR IR [B]F B A #R batchSuccess. <tag_name/edge_name> , HiIAAZHEVELE o 40 batchSuccess. follow: 300 °
BIES. (k) JSIEEWE
Fi P AT LAfENebulaGraph% /3 (fi#l1 NebulaGraph Studio) FHUTEIER, WINETRZEETSA © Fl:
LOOKUP ON player YIELD id(vertex);
F AT U 4 sHow STATS BB LT 4dE -
HYE 6. (WH) fENEBULAGRAPHH EE R

SAEWEE, AP UfENebulaGraphH &EH Q@I EERS] - #EES DRG0 o

#%J5 ##r: January 31, 2024
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16.4.10 5 A Hive 30

A A= R BN 5 Exchange K #i#7E Hive LJ%3ES ANebulaGraph °

BAG TS
AL, basketballplayer %t#f % {7 -

EATRGIF, ZEIREDEFEAN Hive 145 basketbal L FUEERZES, Ll player ~ team ~ follow Fl serve TUNFIEME T A S AAANEER « LT A&
LR -

scala> spark.sql("describe basketball.player").show
= S L — +
| col_name|data_type | comment |
T S — - +
|playerid| string| null|
| age| bigint| null|
| name| string| null|
T S — - +

scala> spark.sql("describe basketball.team").show
e —— T R +
| col_name|data_type|comment|
R Fommmm e Fommmme +
| teamid| string| null|
| name| string| null|
S —— S - +

scala> spark.sql("describe basketball.follow").show
e —— T R +

| col_name|data_type|comment|
R Fommmm e Fommmme +
|src_player| string| null|
|dst_player| string| null|
| degree| bigint| null|
R Fommmm e Fommmme +

scala> spark.sql("describe basketball.serve").show
Smmmmmmmees dmmmmmmoeo freccoceo +

| col_name|data_type|comment|
S S— L —— A —— +
| playerid| string| null|
| teamid| string| null|
|start_year| bigint| null|
| end_year| bigint| null|
e —— T R +

Uil Hive AUEHERA bigint 5NebulaGraphfy int X5 o

TSR E
ASCREITE MacOS TRk, DU R MRS EFE:
o TEAEHIAK
¢ CPU: 1.7 GHz Quad-Core Intel Core i7
* NfF: 16 GB
* Spark: 2.4.7, ¥R
e Hive: 2.3.7, Hive Metastore #i#&#7% % MySQL 8.0.22

* NebulaGraph: 3.5.0
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16.4.10 S A Hive ¥dfi

AHRSAT
TS NEIE 2 71, AP RERALTER:
o B2 %HEE NebulaGraph HAKEUN R {E B
* Graph R Meta REHIA TP Hikkfuga -
* #HNebulaGraph SR H 1 4 FEHY
- B444%F Exchange ° #5152 1L47F Exchange » ARFIHFH Exchange 3.5.0 °
o B4 Spark °
* Tf#NebulaGraph#fil# Schema 155, 1 Tag fl Edge type MI&H ~ BIESE -

» B2/55) Hive Metastore #d/E (ARfFlFH MySQL) -

PRIESR
#9 1. {ENEBULAGRAPH {i]## SCHEMA

SATEEE, %LU R A ENebulaGraphH 6]# Schema:

1. #IA Schema %% - NebulaGraph¥#J Schema ZZUI FEFTR °

Tag player name string, age int

Tag team name string

Edge Type fol low degree int

Edge Type serve start_year int, end_year int

2. ffNebulaGraph 8| — &% 5] basketballplayer, JfiJ#—1 Schema, I TR °

## BIEEZEE

nebula> CREATE SPACE basketballplayer \
(partition_num = 10, \
replica_factor = 1, \
vid_type = FIXED_STRING(30));

## EFREZEE basketbal lplayer
nebula> USE basketballplayer;

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

## BIiZ Tag team
nebula> CREATE TAG team(name string);

## B Edge type follow
nebula> CREATE EDGE follow(degree int);

## BIiE Edge type serve
nebula> CREATE EDGE serve(start_year int, end_year int);

HEZER, HSUER
#9% 2. i SPARK SQL ffiik HIVE SQL i&H)

Ja% spark-shell 31555, KUGETTLLFEA), #IA Spark G2 Hive HHIEE -

scala> sql("select playerid, age, name from basketball.player").show

scala> sql("select teamid, name from basketball.team").show

scala> sql("select src_player, dst_player, degree from basketball.follow").show
scala> sql("select playerid, teamid, start_year, end_year from basketball.serve").show

LL R 2R3 basketball.player H H A 455 -

T —— R S +
| playerid| age| name
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frmmmmm oo P e +
|player100| 42| Tim Duncan|
|player101| 36| Tony Parker
|player102| 33|LaMarcus Aldridge
|player103| 32| Rudy Gay|
|player104| 32| Marco Belinelli|
C S — S +
BUR 3. EMACE

16.4.10 S A Hive ¥dfi

4w Exchange /5, &l target/classes/application.conf 3% E Hive HIRIFAHRMALE o fEARFIT, EHIAISTH4 4 hive_application.conf © &
ANC B I A UL E S LG B Ui

{
#

Spark HEXEE

spark: {

#

app: {
name: NebulaGraph Exchange 3.5.0
}
driver: {
cores: 1
maxResultSize: 16
}
cores: {
max: 16
}
}

W0R Spark 1 Hive ABBIERFILKE, FHEMEER Hive MBS, TUBERBRXLEE,

#hive: {

o3 W o W

waredir: "hdfs://NAMENODE_IP:9000/apps/svr/hive-xxx/warehouse/"
connectionURL: "jdbc:mysql://your_ip:3306/hive_spark?characterEncoding=UTF-8"
connectionDriverName: "com.mysql.jdbc.Driver"

connectionUserName: "user"

connectionPassword: "password"

#}

#

NebulaGraph 18 XECE

nebula: {

address: {
# LUFA NebulaGraph B Graph BRSFNFRAE Meta BRSBFRITENIESA IP HbibReizO,
# WNREZ ML, KA "ipl:port","ip2:port","ip3:port"s
# FEMBEZ BUESGES (,) B
graph:["127.0.0.1:9669"]
#HEE— Meta BRSHIHEAE,
#INRIEH NebulaGraph EEBIFLEHR, 0kss, IEEZE Leader Metafyituiit,
meta:["127.0.0.1:9559"]

}
# EEMKSHAFE NebulaGraph 1BREZEHEHIBIR,
user: root
pswd: nebula
# HE NebulaGraph RTEEEALIEHIEZEERM.
space: basketballplayer
connection: {
timeout: 3000
retry: 3
}
execution: {
retry: 3
}
error: {
max: 32
output: /tmp/errors
}
rate: {
Limit: 1024
timeout: 1000
}

}
# 3B
tags: [

# iRB Tag player HHX{ER.
{
# NebulaGraph HR¥IRZRY Tag ¥
name: player
type: {
# IEREBIERX MBI, REA hive
source: hive
# FEEMAT R EIES ANebulaGraph : Client 3% SSTo
sink: client

}
# IGEIREUREE basketball H player REIEH SQL iEH)

exec: "select playerid, age, name from basketball.player"

# 7£ fields BI&E player RFHFIGHT, EXFH value RYEA NebulaGraph HisEREM.
# fields # nebula.fields BHIEBEHA——IEL,

# MRFBEES MR, BERXES () BH.

fields: [age,name]

nebula.fields: [age,name]
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16.4.10 S A Hive ¥dfi

# IEERPE—FIHKIESN NebulaGraph Fx VID HIKIR.

vertex:{
field:playerid
# udf:{
# separator:"_"
# oldColNames: [field-0,field-1,field-2]
# newCoName:new-field
#

}
# 39 VID M@INFEEMIAIS. BIEN VID Jy 12345, @ANATLR tagl /5 tagl 12345, FRILTEMER.
# prefix:"tagl"
# 3¢ string B VID HITRFHILIRIE,
# policy:hash
}

# HEEBIRIESXEL, @IE INSERT. UPDATE 1 DELETE. BRIAJ9 INSERT,
#writeMode: INSERT

# HEBBIPRETREMIFRIZ = X BXAVHBAI AL, “writeMode’ J9° DELETE' B IZBBER,
#deleteEdge: false

# SIRE A NebulaGraph BIRAKIESRH.
batch: 256

# Spark DEXEHE
partition: 32

}
# 188 Tag team HHXER.
{

name: team
type: {
source: hive
sink: client
}
exec: "select teamid, name from basketball.team"
fields: [name]
nebula.fields: [name]
vertex: {
field: teamid
}
batch: 256
partition: 32

1

# SMIRINERE
edges: [
# 1&& Edge type follow HXER
{
# NebulaGraph H¥$[ZE Edge type ¥R
name: follow

type: {
# IEEBIBRX 4B, REA hive
source: hive

# IEENHIES A NebulaGraph KIH,
# EEIN{AF S 2k3ES ANebu laGraph : Client B SST.
sink: client

}

# IGEIREBUREE basketball A follow FREIBHY SQL B4,
exec: "select src_player, dst_player, degree from basketball.follow"

# 7£ fields B4ETE follow RPEFILH, HITRAY value RIFA NebulaGraph FIEEREM.
# fields # nebula.fields BHERBENUA——IIRLo

# MRBEEEZNIRT, BRXGES () BH.

fields: [degree]

nebula.fields: [degree]

# 1£ source B, 5F follow RAFE-FERNLHERSEIER.
# 7£ target B, ¥ follow RPE—FHERLNBENREIBR.

source: {
field: src_player
# udf:{
# separator:"_"
# oldColNames: [field-0,field-1,field-2]
# newCoName:new-field
# }

# 79 VID 1BIMEEMAEILR. A0 VID 79 12345, I@INFIZK tagl /G579 tagl 12345, FRIKTEER.
# prefix:"tagl"

# 3t string R VID HITIAHILIZIE.

# policy:hash

}
target: {
field: dst_player
# udf:{
# separator:"_"
# oldColNames: [field-0,field-1,field-2]
# newCoName:new-field
#

}
# J9 VID 1BIMIEEMAIS. HIA0 VID 79 12345, 1@INEIS tagl /579 tagl 12345, FRIZFTEER.
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# prefix:"tagl"

# 3¢ string KB VID #ITRRFILIRIE,
# policy:hash

}

# IBE—NIUER rank BYR (FJ3E) o
#ranking: rank

# HtBIPIEAE, TIE INSERT. UPDATE F1 DELETE, BAIAJ INSERT.
#writeMode: INSERT

# BHREA NebulaGraph HIRAIESRE.
batch: 256

# Spark HXEE
partition: 32
}

# 188 Edge type serve HX1ER
{
name: serve
type: {
source: hive
sink: client
}
exec: "select playerid, teamid, start_year, end_year from basketball.serve"
fields: [start_year,end_year
nebula.fields: [start_year,end_year]
source: {
field: playerid
}
target: {
field: teamid
}

# HEE—NFIEA rank R (FIE) o
#ranking: rank

batch: 256
partition: 32

#9% 4. [(INEBULAGRAPHS: \E#E

BTN N a4 Hive %5 AEINebulaGraph® TS890, ES LS A4

${SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange <nebula-exchange-3.5.0.jar_path> -c <hive_application.conf_path> -h

16.4.10 S A Hive ###

fhte

JAR &ERMRECO R BIT9iFEE N maven BF T H;

ENYE

S{SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange /root/nebula-exchange/nebula-exchange/target/nebula-exchange-3.5.0.jar -c /root/nebula-

exchange/nebula-exchange/target/classes/hive_application.conf -h

FA AT LATER [F]{5 B A # 2 batchSuccess. <tag_name/edge_name> , FRIASIIAIECE © 540 batchSuccess. follow: 300 ©

HPS: (k) SSUEEERE

PR U#ENebulaGraph#% i (5141 NebulaGraph Studio) H#HUTEIRER], HIAEIEEGTCSA  Fl:

LOOKUP ON player YIELD id(vertex);

APt LU @4 SHow STATS ZEESTEEE -

#9% 6. (W) fENEBULAGRAPH ' H#%|

SAEHEE. AR D fENebulaGraph® &E#i A ER RS « F#EFIFES DLR5]

i

g4

o

£JE55T: January 31, 2024
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16.4.11 S A\ MaxCompute %{#f

AL — Rl AN Exchange R /7i#7E MaxCompute F##E S ANebulaGraph °

FUGEES

AL, basketballplayer %t#f % {7 -

TR E
AIORBITE MacOS T, LR EMHERMIREEE L.
o TEAFHIAL
e CPU: 1.7 GHz Quad-Core Intel Core i7
» Spark: 2.4.7, B
e MaxCompute: P B =5 77 A

e NebulaGraph: 3.5.0 °

[ElE s
FHRSARIRZ 81, AP HFEFIALTEE:
o BE%ZHEENebulaGraph HKEW T E &
 Graph flR&5H1 Meta fRZSHIRY TP HubbAIum O o
* #fii5 NebulaGraph 5 BRI 7 424 F1EHS
- B444%F Exchange © #5152 IL4F Exchange ° ARFIH A Exchange 3.5.0 ¢
o B4 Spark °

e Tf#NebulaGraph# & Schema fIf55, ©1E Tag 1 Edge type HIGH ~ B -
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16.4.11 5§ A MaxCompute £

PRIESR
#9% 1. YENEBULAGRAPH ] SCHEMA

SIEGE, 1%UUF % ENebulaGraphH €/# Schema:

1. #ik Schema %% - NebulaGraph#J Schema &I FEFR °

HE G Bt

Tag player name string, age int

Tag team name string

Edge Type fol low degree int

Edge Type serve start_year int, end_year int

2. #ENebulaGraph# 8/ — K% d] basketballplayer, J8/#—/ Schema, I N °

# CUREZE

nebula> CREATE SPACE basketballplayer \
(partition_num = 10, \
replica_factor = 1, \
vid_type = FIXED_STRING(30));

## HEREIZEIE basketbal lplayer
nebula> USE basketballplayer

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

## BIiZ Tag team
nebula> CREATE TAG team(name string);

## B2 Edge type follow
nebula> CREATE EDGE follow(degree int);

## B Edge type serve
nebula> CREATE EDGE serve(start_year int, end_year int);

ELER, EZ WBRETT o

=

H

k2. B E

S

441% Exchange 5, &l target/classes/application.conf X ffi%E MaxCompute ZIRFMARMALE o EARGIF, EHIPISHEL N
maxcompute_application.conf ° &AL ETIIEM UL ES WAL E i o

{
# Spark HHXEE
spark: {
app: {
name: NebulaGraph Exchange 3.5.0
}
driver: {
cores: 1
maxResultSize: 16
}
cores: {
max: 16
}
}

# NebulaGraph #8XECE
nebula: {

address: {
# LU/ NebulaGraph 9 Graph BRS3H0 Meta ARSSPRTEWLESHY IP HuiitfziwOl,
# MBREZMNMIE, XA "ipl:port”,"ip2:port”,"ip3:port"s
# FEMEZ BIUESGES (,) B
graph:["127.0.0.1:9669"]
HEBR— Meta ARSSHYMAL,
#INRIZH NebulaGraph TEEBIMLEH, 40k8s, I5EZE Leader Metafitit,
meta:["127.0.0.1:9559"]

}

# HEMWSHUIAE NebulaGraph FEREIZEEIH EEIBIR.

user: root

pswd: nebula

# 1E NebulaGraph FHREEAFIENEZEAM.

space: basketballplayer

connection: {
timeout: 3000
retry: 3

}
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}

execution: {
retry: 3
}
error: {
max: 32
output: /tmp/errors
}
rate: {
Limit: 1024
timeout: 1000
}

# WIS
tags: [

# 1&@ Tag player XER
{
name: player
type: {
# IEEHIRFX 418, 1REH MaxComputeo
source: maxcompute
# BENARF A EHES ANebulaGraph © Client B¢ SSTo
sink: client

}

# MaxCompute BYR%
table:player

# MaxCompute HITE %
project:project

# MaxCompute BRS3H9 odpsUrl #1 tunnelUrl,

# HBHEATTE https://help.aliyun.com/document_detail/34951.html &FH,
odpsUrL: "http://service.cn-hangzhou.maxcompute.aliyun.com/api"
tunnelUrL:"http://dt.cn-hangzhou.maxcompute.aliyun.com"

# MaxCompute BRZ3H9 accesskeyId #0 accessKeySecreto
accessKeyId:xxx
accessKeySecret:xxx

# MaxCompute REVSXHEM, ZECERI%E.
partitionSpec:"dt="partitionl""

# MaxCompute 9 Spark FEFEBR7EIREN MaxCompute ZIBEIEAMIDXE. ZRIAAL, ZERERANE,

numPartitions:100

# IEHIR SQL IBAHRIREI LS table MEHER, ZERBER%.
sentence:"select id, name, age, playerid from player where id < 10"

# 7£ fields B1&E player RFAHIFIGH, EXRA value RIEA NebulaGraph HIEEREM.

# fields #1 nebula.fields BHIEBUF——IIL,
# MRFBEEES IR, BEXES () RBH.
fields: [name, age]

nebula.fields: [name, age]

# IEERDE—FIEIEN NebulaGraph Fgx VID KIKIR.

vertex:{
field: playerid
# udf:{
# separator:"_"
# oldColNames: [field-0,field-1,field-2]
# newCoName: new-field
#

# prefix:"tagl"

# 3 string 2R VID HITIAFALIRIE.
# policy:hash

}

# HtEBIPIEAE, TFE INSERT. UPDATE F1 DELETE, 2AIAJ INSERT.
#writeMode: INSERT

# HEBIERE R TR Z R R EXBIHIAFR AL, “writeMode' 79 DELETE  BHZS A,
#deleteEdge: false

# BHRE A NebulaGraph BUBUESH.
batch: 256

# Spark HEHE
partition: 32
}

# I8 Tag team HX{ER.
{
name: team
type: {
source: maxcompute
sink: client
}
table:team
project:project
odpsUr L: "http://service.cn-hangzhou.maxcompute.aliyun.com/api"
tunnelUrL:"http://dt.cn-hangzhou.maxcompute.aliyun.com"
accessKeyId:xxx
accessKeySecret:xxx

}
# 9 VID MBINFEREMIAIZ. HIA0 VID Ju 12345, I@NNATLR tagl /50 tagl 12345, FRILKTEER.
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16.4.11 5§ A MaxCompute £

partitionSpec:"dt="partitionl""
sentence:"select id, name, teamid from team where id < 10"
fields: [name]
nebula.fields:[name]
vertex:{
field: teamid
}
batch: 256
partition: 32
}
]

# SIEHEIE
edges: [
# 18 Edge type follow HX{ER
{
# NebulaGraph FR¥J[ZEY Edge type $a#fo
name: follow

type:{
# FEEBIRFX B, 1REAN MaxComputeo

source:maxcompute

# IBEIBHIES A NebulaGraph BIA,
# BEWARF = EHES ANebulaGraph © Client 3% SSTo
sink:client

}

# MaxCompute BYR%
table:follow

# MaxCompute M %
project:project

# MaxCompute BRS3H9 odpsUrl #1 tunnelUrl,

# HBHEATTE https://help.aliyun.com/document_detail/34951.html &&,
odpsUrL: "http://service.cn-hangzhou.maxcompute.aliyun.com/api"
tunnelUrL:"http://dt.cn-hangzhou.maxcompute.aliyun.com"

# MaxCompute BRZ3H9 accesskeyId #0 accessKeySecreto
accessKeyId:xxx
accessKeySecret:xxx

# MaxCompute REVSIXHEM, ZECERI%.
partitionSpec:"dt="partitionl""

# AR SQL BATHIRRF LS table BEMER, ZECEAE,
sentence:"select * from follow"

# 7£ fields BIETE follow RPFILH, HITRAY value RYFS NebulaGraph HIEERM.
# fields # nebula.fields BHIERBEUA——IIRLo

# MRBEEEZNIRI, ARGES () BH.

fields: [degree]

nebula.fields: [degree]

# 1E source B, ¥ follow RAFE-FERNLHERSEIER.

source: {
field: src_player
# udf:{
# separator:"_"
# oldColNames: [field-0,field-1,field-2]
# newCo [Name: new-field
# }

# 79 VID 1BIMEEMAEIS. a0 VID 79 12345, 3@MNEIS tagl /579 tagl 12345, FRIZTEER.
# prefix:"tagl"

# 3F string 2R VID HITIRFLIRIF

# policy:hash

}
# 1F target B, 3F follow RFAE—FERNLH BN SEIER.
target:{
field: dst_player
# udf:{
# separator:"_"
# oldColNames: [field-0,field-1,field-2]
# newCoName:new-field
#

}
# 39 VID H@INFEERIAIS. BIEN VID Jy 12345, @INATLR tagl /&4 tagl 12345, FRILTEER.
# prefix:"tagl"
# 3F string B VID #HITIRFHILIRIE.
# policy:hash
}

# HEE—NFIEA rank R (FIE) o
#ranking: rank

# HEEBIRIESE), @E INSERT. UPDATE A1 DELETE. BRIAJ9 INSERT,
#writeMode: INSERT

# Spark HEHE
partition:10

# BHRE A NebulaGraph BUBUESRE.
batch:10
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}
# 188 Edge type serve HX1ER
{
name: serve
type:{
source:maxcompute
sink:client
}

table:serve
project:project
odpsUrL: "http://service.cn-hangzhou.maxcompute.aliyun.com/api"
tunnelUrL:"http://dt.cn-hangzhou.maxcompute.aliyun.com"
accessKeyId:xxx
accessKeySecret:xxx
partitionSpec:"dt="partitionl'"
sentence:"select * from serve"
fields: [start_year,end_year]
nebula.fields: [start_year,end_year]
source: {
field: playerid
}
target:{
field: teamid
}

# IE—HIUER rank BYR (FIE) o
#ranking: rank

partition:10
batch:10

9% 3. [INEBULAGRAPHS: A\U#fE

W

BT N 4 MaxCompute #0385 A%ZINebulaGraph ° = TS50, 5 LS AGLSE -

S{SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange <nebula-exchange-3.5.0.jar_path> -c <maxcompute_application.conf_path>

Rbre

JAR &ARARECOT: BIT%iFSE N maven ©FE NE;

ENE

S{SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange /root/nebula-exchange/nebula-exchange/target/nebula-exchange-3.5.0.jar -c /root/nebula-
exchange/nebula-exchange/target/classes/maxcompute_application.conf

R P AT LAFER [B] {5 B A2 batchSuccess. <tag_name/edge_name> , HBfiIAREHIIEE {5140 batchSuccess. follow: 300 °
HPR 4. (ANE) BIEEURE
PP LI7ENebulaGraph% 3 (141 NebulaGraph Studio) H#HUF#ERER, BAKIEETCSA © Fl.
LOOKUP ON player YIELD id(vertex);
FH P AT U A sHow STATS BB St -

A5 (A1) ENEBULAGRAPH EEES|

SAEUREG, W LENebulaGraph & O ERERT| - H#HES U RN -

FJEE#T: January 31, 2024
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AR I A Exchange #7757 Pulsar LA9%dES ANebulaGraph °

IARRCE
AIRGITE MacOS T, WUTFEMERMIMNERLERE.:
o TEAERIAE
¢ CPU: 1.7 GHz Quad-Core Intel Core i7
e Nff: 16 GB
e Spark: 2.4.7. LI

¢ NebulaGraph: 3.5.0 °

[ElEiegs
TS AEIR 28, AP HERIALLTE S
o BRZHLENebulaGraph FIREUUN T F B

* Graph fIR55H Meta IRE5HIE TP HuhbFIsE -
« {55 NebulaGraph 5 R A 2 4% FI35 S

- B444%F Exchange ° #1152 IL4F Exchange  ARfH#H Exchange 3.5.0 °

o D545 Spark e

* Tf#NebulaGraph#i# Schema HI{5/8, 81 Tag fl Edge type A ~ BIHEE -

o BRLEIHIF Pulsar RS °

TR

* 5\ Pulsar B R Client 3%, BIS3L tags. type.sink Fl edges. type.sink FIfEH client ©

16.4.12 5 A Pulsar £

* 5\ Pulsar #dEHN 521 H Exchange 3.4.0 AR, MR T4 S ABIRNGAT, ALFRAEIES A o %M Exchange 3.0.0 ~

3.3.0 ~ 3.5.0 g4 »
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PRIESR
#9% 1. YENEBULAGRAPH ] SCHEMA

SIEGE, 1%UUF % ENebulaGraphH €/# Schema:

1. #ik Schema %% - NebulaGraph#J Schema &I FEFR °

HE G Bt

Tag player name string, age int

Tag team name string

Edge Type fol low degree int

Edge Type serve start_year int, end_year int

2. #ENebulaGraph# 8/ — K% d] basketballplayer, J8/#—/ Schema, I N °

# CUREZE

nebula> CREATE SPACE basketballplayer \
(partition_num = 10, \
replica_factor = 1, \
vid_type = FIXED_STRING(30));

## HEREIZEIE basketbal lplayer
nebula> USE basketballplayer

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

## BIiZ Tag team
nebula> CREATE TAG team(name string);

## B2 Edge type follow
nebula> CREATE EDGE follow(degree int);

## B Edge type serve
nebula> CREATE EDGE serve(start_year int, end_year int);

ELER, EZ WBRETT o

=

H

k2. B E

S

%% Exchange 5, £ target/classes/application.conf XX E Pulsar #HEIFMEXHIELE » TEARGIF, BEHRINIELH
pulsar_application.conf ° & MECEDIEMULIHIES WAL E A -

{
# Spark HHXEE
spark: {
app: {
name: NebulaGraph Exchange 3.5.0
}
driver: {
cores: 1
maxResultSize: 16
}
cores: {
max: 16
}
}

#Nebu laGraphtB X Bt i&
nebula: {

address: {
# LUT/9NebulaGraph®9 Graph ARS3HN Meta BRSZPRTEAIEZHY IP it ReimCl.
# MBREZMNMIE, XA "ipl:port”,"ip2:port”,"ip3:port"s
# FEMEZ BIUESGES (,) B
graph:["127.0.0.1:9669"]
HEBR— Meta ARSSHYMAL,
#HNREHINebu laGraphfEEBIFLEH, 4kss, IEECE Leader Metafyitihit,
meta:["127.0.0.1:9559"]

}

# HEHIMKS KA Nebu LaGraphfB iz B 22 &1 BB R

user: root

pswd: nebula

# EENebulaGraphP R EE ABUEHEZE 8.

space: basketballplayer

connection: {
timeout: 3000
retry: 3

}
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execution: {
retry: 3
}
error: {
max: 32
output: /tmp/errors
}
rate: {
Limit: 1024
timeout: 1000
}
}
# SIS
tags: [
# i&i8 Tag player HHXES.
{

#NebulaGraphmR¥$RZHY Tag %&#h.
name: player
type: {
# IEREBIEBRXMAEN, REBA Pulsar,
source: pulsar
# FEEMANFEIES ANebulaGraph, H3%#F Client.
sink: client
}
# Pulsar ARSS2Rhit.
service: "pulsar://127.0.0.1:6650"
# % pulsar B9 admin.url,
admin: "http://127.0.0.1:8081"
# Pulsar BOETR, AILLM topic. topics A topicsPattern EFE—NHITACE.
options: {
topics: "topicl,topic2"
}

# 7£ fields BIETE player RPMFILH, HIFRAY value RIFAINebulaGraphhisEE M.
# fields # nebula.fields BHERBEUA——IRL.

# MRBEEEZNIRIF, BERXGES () BH.

fields: [age,name]

nebula.fields: [age,name]

# IEERPE—FIEIESINebu laGraphmh sz VID HIKIR.

vertex:{
field:playerid
# udf:{
# separator:"_"
# oldColNames: [field-0,field-1,field-2]
# newCo [Name: new-field
# }

# 79 VID 1BIMEERAIS. a0 VID 79 12345, 3@MNEI4 tagl /579 tagl 12345, FRIZTEER.
# prefix:"tagl"

# 3F string 2R VID HITRFLIRIF.

# policy:hash

}

# #HEEIRIEERY, @IF INSERT. UPDATE A1 DELETE, ZRIAJ INSERT,
#writeMode: INSERT

# HEBIERE R EMRIZ S X EXBIHIBF AL, “writeMode' 79 DELETE BHZSEAERK,
#deleteEdge: false

# BHERE ANebu laGraphHI B K.
batch: 10

# Spark HXEE
partition: 10
# RECHRREMR. 2L

interval.seconds: 10
}
# 188 Tag team HHXER.
{

name: team
type: {

source: pulsar

sink: client
}
service: "pulsar://127.0.0.1:6650"
admin: "http://127.0.0.1:8081"
options: {

topics: "topicl,topic2"
}
fields: [name]
nebula.fields: [name]
vertex:{

field:teamid

}
batch: 10
partition: 10
interval.seconds: 10

]
# SIBNEE

edges: [
# & Edge type follow HE%*EE
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#NebulaGraphsR3JRz#) Edge type &#.
name: follow

type: {
# IEEBIBEXHEN, _EA Pulsar,
source: pulsar

# 1EEINBUES ANebulaGraphBy A=,
# FEEMANFEIES ANebulaGraph, H3%#F Client.
sink: client

}

# Pulsar BRZ5883HbAL,

service: "pulsar://127.0.0.1:6650"
# % pulsar B9 admin.url,

admin: "http://127.0.0.1:8081"

# Pulsar HYIEBT, AIIAM topic. topics # topicsPattern iE#E—N#{TAZE.

options: {
topics: "topicl,topic2"
}

# 1£ fields BI5%E follow RAMFIRHR, HIMH value RYESINebulaGraphiEE R,

# fields # nebula.fields BHIERBEHA——IIRL,
# MRBEIEESNIIGM, BERGES () BH.
fields: [degree]

nebula.fields: [degree]

# 7E source 2, fF follow RPE—FIERBIIERREIER
# 1£ target 2, 3¥ follow RFAE—FIERNLHN BN SEIER.
source: {

field:src_player

# udf:{

# separator:"_"

# oldColNames: [field-0,field-1,field-2]
# newCoName:new-field

#

# prefix:"tagl"
# 3 string B VID H#TRRHLIRIE,
# policy:hash

}
target:{
field:dst_player
# udf:{
# separator:"_"
# oldColNames: [field-0,field-1,field-2]
# newCoName: new-field
# }

}
# 79 VID 1RIIEEMAISE. HIA0 VID 9 12345, 1@INEIS tagl /54 tagl_ 12345, FRIZFTEER.

# 9 VID MBINFEREMIAIZ. HIA0 VID Ju 12345, I@NNATSR tagl /50 tagl 12345, FRILKTEER.

# prefix:"tagl"

# 3 string 2R VID HITIAFILIRIE.
# policy:hash

}

# HBE—NFIEA rank BIR (FD%) o

#ranking: rank

# HEEIRIEXEL, @IE INSERT. UPDATE 1 DELETE. BRIAJ9 INSERT,
#writeMode: INSERT

# B RS ANebulaGraphBYEiEE 2.
batch: 10

# Spark HEHE
partition: 10

# REVERBVEIRE. BN 1 B

interval.seconds: 10

}
# 1&i& Edge type serve HX{ER
{

name: serve

type: {

source: Pulsar

sink: client
}
service: "pulsar://127.0.0.1:6650"
admin: "http://127.0.0.1:8081"
options: {

topics: "topicl,topic2"
}

fields: [start_year,end_year]
nebula.fields: [start_year,end_year]
source: {

field:playerid

}

target:{
field:teamid

}
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# IBE—MIUER rank BYR (FJ3E) o
#ranking: rank

batch: 10
partition: 10
interval.seconds: 10

9% 3. [INEBULAGRAPHS: A\U#E
BTN N 4% Pulsar 35 A#INebulaGraph ™ © X TZSEUH, BN SAGELSE -

${SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange <nebula-exchange-3.5.0.jar_path> -c <pulsar_application.conf_path>

Rhte

JAR &ARAREOT: BIT%iFE N maven ©FE NE;

ENE

S{SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange /root/nebula-exchange/nebula-exchange/target/nebula-exchange-3.5.0.jar -c /root/nebula-
exchange/nebula-exchange/target/classes/pulsar_application.conf

PP AT LATER [E)f5 2 H1 48R batchSuccess. <tag_name/edge_name> , FfiTABCIIATECE {141 batchSuccess. follow: 300 °
HEE 4 (A1) JSUEETE
FI P A LI7ENebulaGraph% 3 (141 NebulaGraph Studio) H#HUF#ERER, HAKIEETCSA o Fli0.
LOOKUP ON player YIELD id(vertex);
F PR LMER 4 sHow STATS EFLiT4UR -
B (W) ENEBULAGRAPHH & #ERE|

SAEUREG, W LAENebulaGraph EH O IFERERT| - H#HESUR5INE -

FJEH#T: January 31, 2024
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16.4.13 5\ Kafka B

AL BRI Exchange #/7#i#7E Kafka FAVEdE S ANebulaGraph °

I

¢ .mpatibility

S Kafka &fEFHE## ] Exchange 3.5.0/3.3.0/3.0.0 U7 © 3.4.0 ARSI T 5 SAKIRIIZE, ASFHAREIRSA o

IRRRCE
AIRGITE MacOS T, LT EMERMIREEREE.:
o BEAHIAL:
e CPU: 1.7 GHz Quad-Core Intel Core i7
* [NfF: 16 GB
* Spark: 2.4.7, HALK

e NebulaGraph: 3.5.0 ¢

[EE s
FaSAER 2 H, AP HEHALL I E R
o BT NebulaGraph HEBIN T E A
* Graph I|R%5F1 Meta R5HIAT 1P Mkl Ffg 0 o
* #5 NebulaGraph 5 RAYT 77 44 FIEHL o
» BA%F Exchange ° #1%1E2 IL4i1% Exchange ° A/RfilF (£ Exchange 3.5.0 °
o A% Spark e
o LI JAR BEA TEHBETE Spark [ SPARK_HOME/jars H 3K T:
* spark-streaming-kafka xxx.jar
* spark-sql-kafka-0-10 xxx.jar
* kafka-clients-xxx.jar
e Tf#NebulaGraph#fil# Schema ({55, @3 Tag Al Edge type HI&M ~ B o

o DEZEIIFH Kafka RS °

FEEFET
* 5\ Kafka £(EFR H37FE Client B3, EIZ%K tags. type.sink Fl edges. type.sink AI{EH client ©

« S A Kafka #UER1E2) £/ Exchange 3.4.0 A, ZRUASEIN T XS AZIRIRT, ALFRA2EIES A < i #H Exchange 3.0.0 ~
3.3.0 ~ 3.5.0 fRA ©
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16.4.13 5 A Kafka ¥

PRIESR
#9% 1. YENEBULAGRAPH ] SCHEMA

SIEGE, 1%UUF % ENebulaGraphH €/# Schema:

1. #ik Schema %% - NebulaGraph#J Schema &I FEFR °

BE G Bt

Tag player name string, age int

Tag team name string

Edge Type fol low degree int

Edge Type serve start_year int, end_year int

2. #ENebulaGraph# 8/ — K% d] basketballplayer, J8/#—/ Schema, I N °

# CUREZE

nebula> CREATE SPACE basketballplayer \
(partition_num = 10, \
replica_factor = 1, \
vid_type = FIXED_STRING(30));

## HEREIZEIE basketbal lplayer
nebula> USE basketballplayer

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

## BIiZ Tag team
nebula> CREATE TAG team(name string);

## B2 Edge type follow
nebula> CREATE EDGE follow(degree int);

## B Edge type serve
nebula> CREATE EDGE serve(start_year int, end_year int);

ELER, EZ WBRETT o

BUR 2. EHACE

441%¥ Exchange 5, &l target/classes/application.conf S fFi%E Kafka ZUIRIFMHCMIELE o FEAVREIF, EHIFISCHR4H kafka_application.conf ©
FABL BRI UL IE S W ECE U -

Rhre

S Kafka #(#il, —AMEEN AL E—1 Tag & Edge type ° 41RE £ Tag 5 Edge type, FE0IEE MACE S -

# Spark HEXEE
spark: {
app: {
name: NebulaGraph Exchange 3.5.0
}
driver: {
cores: 1
maxResultSize: 16
}
cores: {
max: 16
}
}

# NebulaGraph #EXAZE
nebula: {
address: {

# LU NebulaGraph 9 Graph BRZ3H0 Meta ARZSPREAIESRY IP Hbitf%iwOl,
# MBS NMIE, XA "ipl:port”,"ip2:port”,"ip3:port"s
# REMIEZ BINESGES (,) B
graph:["127.0.0.1:9669"]
HEE— Meta BRSSHIHEAE,
#HINREM NebulaGraph TEREIFILETR, Akss, JEACE Leader Metadyithit,
meta:["127.0.0.1:9559"]
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}
#

# EEMWS XA NebulaGraph +EREIZE BB EIEE.
user: root
pswd: nebula
# 1BE NebulaGraph FEEE AFIENEZREE.
space: basketballplayer
connection: {
timeout: 3000
retry: 3
}
execution: {
retry: 3
}
error: {
max: 32
output: /tmp/errors
}
rate: {
limit: 1024
timeout: 1000
}

P

tags: [

# i&@8 Tag player HXES.

# NebulaGraph H¥$RZEI Tag &#o
name: player
type: {
# IREMERXME, RER Kafkao
source: kafka
# FEEMAIFEIES ANebulaGraph, 2324 Client.
sink: client

}

# Kafka BRZS883biL.
service: "127.0.0.1:9092"
# HEZ5.

topic: "topic_namel"

16.4.13 5 A Kafka ¥

# 1£ fields BISTE Kafka value FHEIFERRHE, SNFERBHESGES (,) M. Spark Structured Streaming REX Kafka BUBESIFELL JSON RRAEET value FEEH, MXEH fields BECE
JSON B9 key %, BN :

fields: [personName, personAge]

# 1RB5 fields Y key FIFAY NebulaGraph /B4, key B9 value SHRFHIENMEMLEE. THIRBRIT personName B9 value fR7FZE) NebulaGraph FRE9 name /E1%, personAge B9 value MIR7FE)

age EM.
nebula.fields: [name, age]
# IEERPE—FIKIEN NebulaGraph FE VID HIKIR.
# XBHE key M LEEH key TEE, £ key BEA VID, HIENEM name,
vertex: {
field:personId
# udf:{
# separator:"_"
# oldColNames: [field-0,field-1,field-2]
# newCoName: new-field
# }
# 79 VID {BIMEEMAIS. 40 VID 79 12345, 3@INEI4 tagl /579 tagl 12345, FRIZKFTEER.
# prefix:"tagl"
# 3 string 2R VID HITIAFHALIRIE.
# policy:hash
}
# #HE|IPIESE!, TE INSERT. UPDATE F1 DELETE., ZRIAJ INSERT,
#writeMode: INSERT
# BHRE A NebulaGraph HIBUESRE,
batch: 10
# Spark HXEE
partition: 10
# RECHRRER. B ¥
interval.seconds: 10
# HERECS, BUAME latest. TJE latest. earliest
starting0ffsets: latest
# R, WEMEEREMENRXREEIERERE], IFEE.
# maxOffsetsPerTrigger:10000
}
]
# SIEHEIE
#edges: [
# # 1%@ Edge type follow HXER
#{
#  # NebulaGraph FR¥J[ZEY Edge type $a#fo
# name: follow
# type: {
# # REBERXMEN, RER Kafkao
# source: kafka
# # IBEIBEIES A NebulaGraph BIA,
# # IBEWARFEUES ANebulaGraph, HZ#F Cliento
# sink: client
# )
#  # Kafka BRSS2ithilt.
# service: "127.0.0.1:9092"
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# # HRAEH,
# topic: "topic_name3"

#  # 1£ fields B4ETE Kafka value FFEREH, SNFERAERGES (,) FEFF. Spark Structured Streaming EEX Kafka BUBERIFELL JSON HEXEZMET value FER, MXER fields BERLE
JSON 9 key %o O :

# fields: [degree]

#  #18B5 fields B key XFRAY NebulaGraph MR, key B9 value JHREFAENMBIEE. THIRERIT degree B9 value fR7F2) NebulaGraph B9 degree B4

# nebula.fields: [degree]

#  # 1E source B, 3¥ topic RE—FIERNILNRBSEIER.
#  # 1F target B, ¥ topic RE—FIERNIBN BN REIER.
# source: {

# field:srcPersonId

# # udf:{

# # separator:"_"

# # oldColNames: [field-0,field-1,field-2]

# # newCoLName: new-field

# # }

#  # J9 VID I@INIEERIAIS. U0 VID 12345, I@ANATLE tagl /5 tagl 12345, FRILTHEER.
#  # prefix:"tagl"

#  # 3 string KB VID HITRRABILIRIF.

# # policy:hash

# )

# target:{

# field:dstPersonId

# # udf:{

# # separator:"_"

# # oldColNames: [field-0,field-1,field-2]

# # newCoLName: new-field

# # }

#  # J9 VID BINEEMEISE. BlE0 VID 9 12345, BINAIS tagl /579 tagl_ 12345, FRILTEES.
#  # prefix:"tagl"

#  # 3 string R VID HITRFLIRIF.

# # policy:hash

# 1}

#  # IEE—DIER rank BB (FI%) o

# #ranking: rank

# # HtEBIPIEAE, @IE INSERT. UPDATE F1 DELETE, BAIAJ INSERT.
# #writeMode: INSERT

#  # BHREA NebulaGraph HIEIESRE.

#  batch: 10
#  # Spark HEEE
# partition: 10
#  # RECHRBIEMR. P
# interval.seconds: 10
#  # JHEEEESR, BAME latest. W% latest. earliest
#  startingOffsets: latest
# #ORE, WEMEKERENRARE BIEFERE, ARRE.
#  # maxOffsetsPerTrigger:10000
#}
#]
}

#9% 3. [INEBULAGRAPHS: N\U#fE
BATA R 44 Kafka #0385 AFINebulaGraph © X FSEEHH, E2 LG AGLSE -

S{SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange <nebula-exchange-3.5.0.jar_path> -c <kafka_application.conf_path>

Rhre

JAR &ARARECOT: BIT%iFE N maven ©FE NE;

ENE

S{SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange /root/nebula-exchange/nebula-exchange/target/nebula-exchange-3.5.0.jar -c /root/nebula-
exchange/nebula-exchange/target/classes/kafka_application.conf

PP A] LAFER B (5 B A48 & batchSuccess. <tag_name/edge_name> , HfIABLEHIIELE {7140 batchSuccess. follow: 300 ©
HR 4 (A1) RUFEdE

PP A LI7ENebulaGraph% 3 (141 NebulaGraph Studio) H#HUFERER, BAKIREETCSA © Fl.

LOOKUP ON player YIELD id(vertex);
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Rl A G4 SHow STATS EBESTITEEE -
#9E 5. (W17F) fENEBULAGRAPH ' HE %]

SAEIEE, AP LIfENebulaGraphH EH O ERES| - FFHEIESWESINE -

)5 #F: January 31, 2024
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16.4.14 S AEH JDBC %

16.4.14 S \;EH] IDBC %k

JDBC %2 6H JDBC #1150 & R EHE FEREER ISR o AL MySQL £l AR n{r #F Exchange ¥ JDBC S A
NebulaGraph

HEss
AL, basketballplayer %t il -

EARGIF, ZEIRECEFAN MySQL F44°4 basketbal L FIEURZEH, LLplayer ~ team ~ follow Fl serve VO MERAFAE T FTE M AIAAIEE « LT A
BAFRMGE o

mysql> desc player;

T — tooooccooooooo i i I frooooooo +

| Field | Type | Null | Key | Default | Extra |

Fommmm e ettt S Fommm it Fommm - +

| playerid | int | YES | | NULL | |

| age | int | YES | | NULL | |

| name | varchar(30) | YES | | NULL | |

Fommmm e ettt S Fommm it Fommm - +

mysql> desc team;

rmmmommno dommsmscscooso S S oo drmmmomao +

| Field | Type | Null | Key | Default | Extra |

E S —— C———— T —— i — R — - +

| teamid | int | YES | | NOLL | |

| name | varchar(30) | YES | | NULL | |

Fommm e e ettt S Fomm e R bt Fommme o +

mysql> desc follow;

frmmmmmmscoeo docccssoscoeo S o dhmmcommmoo rmmmmmno +

| Field | Type | Null | Key | Default | Extra |

S ——— T —— T —— i —— T — T —— +

| src_player | int | YES | | NOLL | |

| dst_player | int | YES | | NULL | |

| degree | int | YES | | NULL | |

S ——— T —— T —— i —— T — T —— +

mysql> desc serve;

R ettt ettt S R Fomm e Fommm - +

| Field | Type | Null | Key | Default | Extra |

T focooccooooooo e [ (SR Arooooooo +

| playerid | int | YES | | NULL | |

| teamid | int | YES | | NULL | |

| start_year | int | YES | | NULL | |

| end_year | int | YES | | NOLL | |

frmmmmmmscoeo docccssoscoeo S o dhmmcommmoo rmmmmmno +
PR E

ASORBIE MacOS ToEak, LUTEMHXAEMEREF S

o EAERIAE
¢ CPU: 1.7 GHz Quad-Core Intel Core i7
e Nff: 16 GB

e Spark: 2.3.0, HALARK

e NebulaGraph: 3.5.0 ¢
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16.4.14 S AEH JDBC %

AHRSAT
TS NEIE 2 71, AP RERALTER:
o B2 %HEE NebulaGraph HAKEUN R {E B
e Graph R%5H1 Meta W55 TP HhtikFlvg 1 o
* B NebulaGraph 5 R A 7 4 F125S o
- B444%F Exchange ° #5152 1L47F Exchange » ARFIHFH Exchange 3.5.0 °
o B4 Spark °
* Tf#NebulaGraph#fil# Schema 155, 1 Tag fl Edge type MI&H ~ BIESE -

o QRS AFfE/E 43 E NebulaGraph @ AN, 7 BAESEREE & Hlas AR R B 3 BCE S -

TER I

nebula-exchange spark 2.2 {{SFREEREN, RLIRFLEREN o

PRIESR
Y% 1. 7ENEBULAGRAPH i]# SCHEMA

AT IESR, LU A ENebulaGraph 1 8]# Schema:

1. #ik Schema %% - NebulaGraph#J Schema ZZ I FEFR °

HE G Bt

Tag player name string, age int

Tag team name string

Edge Type fol low degree int

Edge Type serve start_year int, end_year int

2. {#fl NebulaGraph Console fi|#— 1 E%[f] basketballplayer, J:f/## —/ Schema, I N °

# CUREZRE

nebula> CREATE SPACE basketballplayer \
(partition_num = 10, \
replica_factor = 1, \
vid_type = FIXED_STRING(30));

## HEREIZEIE basketbal lplayer
nebula> USE basketballplayer;

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

## BIiZ Tag team
nebula> CREATE TAG team(name string);

## B2 Edge type follow
nebula> CREATE EDGE follow(degree int);

## B Edge type serve
nebula> CREATE EDGE serve(start_year int, end_year int);

Ymi¥ Exchange 5, %2l target/classes/application.conf 3C{i% E JDBC EIEIFM FAVELE o FEARGIF, EHIHLH4 4 jdbc_application.conf ©
FAFCET MRS S WAL E UL o

{
# Spark HHXECE
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spark: {
app: {

}

name: NebulaGraph Exchange 3.5.0

driver: {

}

cores: 1
maxResultSize: 16

executor: {

}

memory:1G

cores: {

}
}

max: 16

# NebulaGraph #8XECE
nebula: {
address: {

}

# 187 Graph ARSSFIFAE Meta ARSSHY IP HubANimO,

# MRBEZERSH, MALZEARGES () DR

# #&30 : "ipl:port","ip2:port","ip3:port"

graph:["127.0.0.1:9669"]

#HEE— Meta ARSSHIHEAE,

#INREM NebulaGraph TERIFLEHR, Akss, FEACE Leader Metapyitit,
meta:["127.0.0.1:9559"]

# $27EHA NebulaGraph BAYREIAF &M,
user: root
pswd: nebula

# IEEEZE R
space: basketballplayer
connection: {

timeout: 3000

retry: 3
}
execution: {
retry: 3
}
error: {
max: 32
output: /tmp/errors
}
rate: {
Limit: 1024
timeout: 1000
}
}
# BB
tags: [
# i&i8 Tag player HHXES.

{

# $8%E NebulaGraph FRTEXH) Tag %#f.
name: player
type: {

# IEERIER, A JOBC

source: jdbc

# EEMN{AF S 2k3ES ANebu laGraph : Client B SST.
sink: client

}

# JOBC HIBIRAY URL, =B MySql #uiEEE.
url:"jdbc:mysql://127.0.0.1:3306/basketball?useUnicode=true&characterkncoding=utf-8"

# JDBC IXah,
driver:"com.mysql.cj.jdbc.Driver"

# BUERE R P RMED,
user:"root"
password: "12345"

# PRSI RIEIEE.

# nebula-exchange_spark_2.2 %MEREZSH, EAIUTSEE sentence,

# nebula-exchange_spark_2.4 #1 nebula-exchange_spark_3.0 AIMEREZESH, BRFHEM sentence FFIEEE.
table: "basketball.player"

# B EIEAIRIEE,

# nebula-exchange_spark 2.2 BIMECEZBH. FAZHLREM, £ fron EREEEXRYL, FIHF EL. KRG

# nebula-exchange_spark_2.4 #1 nebula-exchange_spark_3.0 FIMEREZSH, BRFHEM table MRS, ZHZREN,
# sentence:"select playerid, age, name from player, team order by playerid"

# (Al%k) ZIEHHEZEVEER B0 https://spark.apache.org/docs/latest/sql-data-sources-jdbc.html
partitionColumn:playerid  # BJi%. HEXENUAAKT. BHANEEE.
LlowerBound:1 # BN
upperBound: 5 # Ak
numPartitions:5 # Ak

fetchSize:2 # BREREIBEERIEZIRA TG
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]

# 7£ fields BIETE player RPMFILH, HITRAY value RIEA NebulaGraph HIEERM.
# fields # nebula.fields BHIEBUF——IIEL,

# MRBEEEZNIRI, BRXES () BH.

fields: [age,name]

nebula.fields: [age,name]

# IEERPE—FIEKIES NebulaGraph Hgi VID HIRIR.

vertex: {
field:playerid
# udf:{
# separator:"_"
# oldColNames: [field-0,field-1,field-2]
# newCo LName: new-field
# }

# 79 VID 1BIMEEMAIS. A0 VID 79 12345, 3@INEIZ tagl /579 tagl 12345, FRIZATEER.
# prefix:"tagl"

# 3¢ string KA VID HITRRFILIRIE,

# policy:hash

}

# #HEEIRIEERY, @IF INSERT. UPDATE A1 DELETE, ZRIAJ INSERT,
#writeMode: INSERT

# HEBIPRE R EMFRZ S X EXBIHIBF AL, “writeMode' 79 DELETE BHZS 8K,
#deleteEdge: false

# BHREA NebulaGraph HIEIESRE.
batch: 256

# Spark HXEE
partition: 32
}
# iRB Tag team HX{ER.
{
name: team
type: {
source: jdbc
sink: client

}

url:"jdbc:mysql://127.0.0.1:3306/basketball?useUnicode=true&characterkncoding=utf-8"
driver:"com.mysql.cj.jdbc.Driver"

user:root

password:"12345"

table:team

sentence:"select teamid, name from team order by teamid"
partitionColumn:teamid

lowerBound: 1

upperBound:5

numPartitions:5

fetchSize:2

fields: [name]
nebula.fields: [name]
vertex: {

field: teamid
}
batch: 256
partition: 32

# SMIBNEIE
edges: [

# 1% Edge type follow #HXEE

# NebulaGraph FR3J[ZEY Edge type %&#fo
name: follow

type: {
# IEEBIBRXHE, 1’ESH JDBC,
source: jdbc

# 1EEIBBUES A NebulaGraph B4,
# $EREMN{AINT 28BS ANebulaGraph : Client 8% SST.
sink: client

}

url:"jdbc:mysql://127.0.0.1:3306/basketball?useUnicode=true&characterkncoding=utf-8"
driver:"com.mysql.cj.jdbc.Driver"

user:root

password:"12345"

# PRI RIEIEIE.

# nebula-exchange_spark_2.2 %ECEZEBE, EAIUFSNEE sentence,

# nebula-exchange_spark_2.4 # nebula-exchange_spark_3.0 AIXEREZEH, BEFAEM sentence FEIEZE,
table:"basketball.follow"

# B EEE DR,

# nebula-exchange_spark_2.2 RAIMECEBIZEH. FXFHEREN. £ fromn EREEERSA, FXF ER. KR8
# nebula-exchange_spark_2.4 1 nebula-exchange_spark_3.0 FIMACBIZEH, BREFEEM table AAEE. ZIFZREN,
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# sentence:"select src_player,dst_player,degree from follow order by src_player"

partitionColumn:src_player
LowerBound:1

upperBound:5
numPartitions:5
fetchSize:2

# 7£ fields BHEE follow RPEYFIGH, HIFRAY value RYEA NebulaGraph HiEEREM.
# fields #1 nebula.fields BHIEBEUF——IIFL,

# MRFBEEES MR, BEXES () RBH.

fields: [degree]

nebula.fields: [degree]

# 72 source B, §¥ follow RPE—FIENBMIEISEK
# 1F target B, 5¥ follow RFPFE-FNERNLHNBHNSEIER.

source: {
field: src_player
# udf:{
# separator:"_"
# oldColNames: [field-0,field-1,field-2]
# newCo LName: new-field
# }

# 79 VID SBIMEEMAIS. A0 VID 79 12345, 3@INEIZ tagl /579 tagl 12345, FRIZTEER.
# prefix:"tagl"

# 3F string 2R VID HITRRFLIRIF.

# policy:hash

}
target: {
field: dst_player
# udf:{
# separator:"_"
# oldColNames: [field-0,field-1,field-2]
# newCo LName: new-field
# }

# 79 VID MBIMEEMAEISR. A0 VID 79 12345, I@INEI4K tagl /579 tagl 12345, FRIZTLEER.
# prefix:"tagl"

# 3F string 2R VID HITIAFEILIRIE.

# policy:hash

}

# IBE—HUER rank BYR (FJE) o
#ranking: rank

# #HEEIRIEERY, @IF INSERT, UPDATE A1 DELETE, ZRIAJ INSERT,
#writeMode: INSERT

# BHRE A NebulaGraph BUBUESE.
batch: 256

# Spark S XEE
partition: 32
}

# 1% Edge type serve HHXER
{
name: serve
type: {
source: jdbc
sink: client

}

url:"jdbc:mysql://127.0.0.1:3306/basketball?useUnicode=true&characterkncoding=utf-8"
driver:"com.mysql.cj.jdbc.Driver"

user:root

password: "12345"

table:serve

sentence:"select playerid,teamid,start_year,end_year from serve order by playerid"
partitionColumn:playerid

LowerBound:1

upperBound:5

numPartitions:5

fetchSize:2

fields: [start_year,end_year]
nebula.fields: [start_year,end_year]
source: {

field: playerid
}
target: {

field: teamid
}

# HBE—NFIEA rank BIR (FT%) o

#ranking: rank

batch: 256
partition: 32
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16.4.14 5 \i@ JDBC i

U 4. [INEBULAGRAPHS: \ %/t
SEFFIN R 4% JDBC %5 AFINebulaGraph o XTS5, H5 S A m LS5 -

S{SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange <nebula-exchange-3.5.0.jar_path> -c <jdbc_application.conf_path>

the

JAR BAPMRIBOTR: BT FEE N maven BE T -

ENE

S{SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.exchange.Exchange /root/nebula-echange/nebula-exchange/target/nebula-exchange-3.5.0.jar -c /root/nebula-
exchange/nebula-exchange/target/classes/jdbc_application.conf

P DAEIR EIME B 18K batchSuccess. <tag_name/edge_name> , BIARCINAIALE 540 batchSuccess. follow: 300 °
AR5 (Alik) SIEEERE
Fi AT LLEENebulaGraph% i (fflf1 NebulaGraph Studio) HFHUTEIRIER, FAEIERGC A  fil:
LOOKUP ON player YIELD id(vertex);
PR LMEF @4 sHow STATS A E it 4R -
FU6:  (W1H) 7ENEBULAGRAPH T H 23|

SANEGEE, AP fENebulaGraph EHi 0 ERRT] o FHHES NLRTINE o

#J5 FF: January 31, 2024
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16.4.15 S\ SST {4
AR — R G B AT AR RSB £ B SST (Sorted String Table) X{:J:{#f77 HDFS I, /55 ANebulaGraph, n#l4RHZ
CSV Xff
TR EI
* {X Linux RE0FFA SST XX
o RNEFFEIER Default € °

o Vi Exchange 3.5.07%##T GEOGRAPHY KEAEIE LR SST S »

EIoa=
H <

op

B
Exchange S5 FiFEuE 5 AR
o HERREURTRIEUEETE nGQL BRI 5 ANebulaGraph °
o FEGRREREGR A AL SST 0, SXJ51%B) Console K SST {5 ANebulaGraph -
TR RAER SST X I HSABWRRE M5 ~ SEETE ~ BHRAM ~ BRIEPTRENA -
EHYR

EATELLSS, EAERN PSS (LZEEH Schema) | SR o

&'ution

SNHIE (CRZY 10 7)) RMHEXN MR E#E, I H2ZEHBUN I GEE D AR B, @S RIS S -

o EATIRIREIR BB R, SAHEER o

SEELTI%

NebulaGraph/ig Zf# H RocksDB {EN{ET {52 - RocksDB & THEMATFME T2, 24t T —R5 API ATAIEKES A SST #&= 73
#, AETFYES AR -

SST XHR&—1MNHEE TEEKENEFRENEAN XY, AT RICOEE A EEEREGE - £l SST X{HFE T EEE Exchange K
Reader - sstProcessor # sstWriter 5El o B ER LB FR A0 -

—_

. Reader MEURIR i -

. sstProcessor fR#ENebulaGraphfJ Schema {5845 SST X, A5 %% HDFS o SST RIS FIES AR A s = -
. sstWriter FJJF— N SCEFAEAEDE © 40 SST Ui, Key WAHLRINT S A

R SST X2 )5, RocksDB iiid IngestExternalFile() J7i%¥ SST S5 A%|NebulaGraph o i

[ O] N

IngestExternalFileOptions ifo;
# SAED SST X
Status s = db_->IngestExternalFile({"/home/usr/filel.sst", "/home/usr/file2.sst"}, ifo);
if (Is.ok()) {
printf("Error while adding file %s and %s, Error %s\n",
file_pathl.c_str(), file_path2.c_str(), s.ToString().c_str());
return 1;

}

WA IngestExternalFile() J7¥ERT, RocksDB ZRiA& RS0 i45 M BIEdE B&, HHFZE RocksDB 5 A#(E « 415 SST XHFHAVEIEREES T
Memtable $1075E, ¥ Memtable ¥%#: (flush) FfE#E o Ff SST XHAESE LSM WKLV ERE, NS E— 1 2RFHE, HITF5HE:
fE o
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FUGEES

AL, basketballplayer %t#f % {7 -

IEELE
AIOREITE MacOS F5Eak, DL EMRIIRRE G R
o TEAFHIAL
¢ CPU: 1.7 GHz Quad-Core Intel Core i7
e N7 16 GB
» Spark: 2.4.7 B
» Hadoop: 2.9.2 thofistEE

e NebulaGraph: 3.5.0 °

[l aas
FHIRSAEIR 2, AP REMALTEL:
« BE2%5E%E NebulaGraph 3.5.0 KB T EE.:
» Graph flR&#1 Meta fIRSSHIRY TP HubbFm O o
* #"HNebulaGraph 5 FRIK A 7 2 F%HD o
* Meta ARSHCE SCHEHY --ws_storage_http_port 1 Storage ARSSHCE ST HY --ws_http_port —EX o FlANESH 19779 °
* Graph fRSSECE XHHHY --ws_meta_http_port Al Meta ARSSHD B ST HHY --ws_http_port —H o FlaAI#ER A 19559 ©
* Schema 55, $E Tag 1 Edge type HI%&HR ~ B -
o CZ4&%4F Exchange, (& B NESRIESTTAA jar X o AR 6IF(#H Exchange 3.5.0 °
o EE%HE Spark °

o D227 JDK 1.8 Sl bR, JHFEEIGEE R JAVA HOME -

* i1\ Hadoop R&51EFTH#E Storage RS HHLEF LiztTIER -

Shre

o WRFTEEEHAMESRIRR SST X, 1EZ WAHNEIRIRIISCTE, BEERRAMED
o MURAFEAH SST X, FTFEEME Storage RF5HUNLE L2%% Hadoop RS

o WIFHEFE INGEST (BURSN) 455 Heh#Fr SST Ui, #£ Storage IRSSECE SCHFHHIM --move_files=true , 1%ZFLE 21k NebulaGraphtt
INGEST J5*ff SST SXUf#5) (mv) T data BT o --nove_files FUERIAEH false . Wi NebulaGraph2 &l (cp) SST fFMIAEED) o
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BIESR

#9% 1. YENEBULAGRAPH ] SCHEMA

SPHT CSV U AR, # L0 N S ¥ ENebulaGraph#fil# Schema:

1. #ik Schema %% - NebulaGraph#J Schema &I FEFR °

BHER ER
Tag player
Tag team
Edge Type follow
Edge Type serve

2. ] NebulaGraph Console fij##— & %:7] basketballplayer, 7l —/ Schema, I FFix °

# CUREZE

nebula> CREATE SPACE basketballplayer \
(partition_num = 10, \
replica_factor = 1, \
vid_type = FIXED_STRING(30));

## HEREIZEIE basketbal lplayer
nebula> USE basketballplayer

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

## BIiZ Tag team
nebula> CREATE TAG team(name string);

## B2 Edge type follow
nebula> CREATE EDGE follow(degree int);

## B Edge type serve
nebula> CREATE EDGE serve(start_year int, end_year int);

HLER, HS NPEITE -
HU 2. 4hE CSV X

GNP EYSE

1. 43 CSV SUHFLAH R Schema AYEK o

JE

name string, age int
name string

degree int

start_year int, end_year int

16.4.15 § A SST {4

e

A LUE A RS E TLRLH) CSV S »

2. KW CSV U R o

PR3 EMECE S

4mi¥ Exchange 5, =l target/classes/application.conf SCHFS EARRACE o ARG, EHIAOSCH2Z 7 sst_application.conf o &/NECE WA

WES WECE U -

{
# Spark HHXECE
spark: {
app: {
name: NebulaGraph Exchange 3.5.0
}

master: local
driver: {
cores: 1
maxResultSize: 16

}

executor: {
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memory:1G

}

cores:{
max: 16
}
}

#NebulaGraphtB X BC &
nebula: {
address:{
graph:["192.168.8.XXX:9669"]
HER— Meta BRSSHYMIL.
#ENRITHINebu LaGraphTE LS, 40k8s, I5ECE Leader MetaRiitit,
meta:["192.168.8.XXX:9559"]
}
user: root
pswd: nebula
space: basketballplayer

# SST XHFHEXECE

path:{
# AHUIGBITEIRAERREY SST XHRIER
Llocal:"/tmp"

# SST SMF7E HDFS HO7ZfERRIR
remote:"/sst"

# HDFS B9 NameNode #biik, #Ug0 "hdfs://<ip/hostname>:<port>"o
hdfs.namenode: "hdfs://*.*.*.*:9000"
}

# BRIRERSH

connection: {
# socket . HITHUEBRIEYE], B 2.
timeout: 30000

}

error: {
# RAKNE, BIERENARERF.
max: 32
# KBS AR RIERHEREP.
output: /tmp/errors

}

# fEFGoogle Guava RateLimiter 3RFR&HI&%ENebulaGraphddigske
rate: {

# RateLimiter BVRRERLE,

Limit: 1024

# M RateLimiter JRERAIFHIEBEIRTE], S @ =50
timeout: 1000

}

}

# WIS

tags: [
# iQB Tag player HHX{ER.
{

# $87%ENebulaGraphsE X Tag %#h.
name: player
type: {

# IEEBIBR, £ CSVo

source: csv

# $EREMN{AINT R ELHES ANebulaGraph : Client 8% SST.
sink: sst

}

# 187 SV XMFRIBETR,
# XHFTFHETE HDFS L, FWNG|S1EREER, MU hdfs://FFk, BIa1"hdfs://ip:port/xx/xx.csv"s
path: "hdfs://*.*.*.*:9000/dataset/vertex_player.csv"

# IR CSV XMPRARK, A [0, cl, 2, ..., _on] REERK, FRHIHETARIEERNR.
# R SV XHERK, NERERNGIG.
fields: [_cl, _c2]

# $57ENebulaGraphmh i X BB M2
# fields 5 nebula.fields BIIRRHH——IIRL,
nebula.fields: [age, name]

# IBE—NFIER VID B9R.
# vertex MIEXME iR fields & csv.fields FREVFIRFRIT—H,
# B#i, NebulaGraph 3.5.0fXZiFF AT RN ERMSERIAY VID,
vertex: {
field:_c0
# 79 VID SBIMEEMAIS. A0 VID 79 12345, 3@INAIS tagl /579 tagl 12345, FRIZKFTEER.
# prefix:"tagl"
# 3 string 2R VID HITIAFHILIRIE.
# policy:hash
}

# IBENNRMN. BIMERREGES () -

separator: ","
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# 1R SV XHAEKRK, 1BIF header REH true,
# N8R SV XHERARK, 159 header EBH false. BRIMEN falseo
header: false

# #HEEIRIEERY, @IF INSERT. UPDATE F1 DELETE, ZRIAJy INSERT,
#writeMode: INSERT

# 15 BHRE ANebulaGraphfI R A SR,
batch: 256

# $87E Spark DR ¥E.
partition: 32

# 4R SST X{4BF2E B E T NebulaGraphREIZE(EHY partition HITHIBEED Ko
repartitionWithNebula: false
}

# i&[8 Tag team HEXER.
{
name: team
type: {
source: csv
sink: sst
}
path: "hdfs://*.*.*.*:9000/dataset/vertex_team.csv"
fields: [_cl]
nebula.fields: [name]
vertex: {
field:_c0
}
separator: ","
header: false
batch: 256
partition: 32
repartitionWithNebula: false
}

# MRFERNEL =, BESZENREH TR,
]
# 4h3Eih
edges: [
# i&i8 Edge type follow #EX1EE.
{
# $8%ENebulaGraphsE X Edge type &#fo
name: follow
type: {
# IEERIER, A SV

source: csv

# EEMN{AF S 2k3B S ANebu laGraph : Client B SST.
sink: sst

}

# $BE (SV XHFMRETR,
# XHHEAETE HDFS L, FANG|SHEHCERR, LU hdfs://FF3k, HIa0"hdfs://<ip/hostname>:port/xx/xx.csv"s
path: "hdfs://*.*.*.*:9000/dataset/edge_follow.csv"

# IR SV XHRAERSK, A [0, cl, c2, ..., _n] RREKK, HIFFHERARBMENR,
# NR SV XHAERK, NEAERNTIG.
fields: [_c2]

# $87%ENebu LlaGraphPE X KB 1% Fo
# fields 5 nebula.fields EYIRREEAA——FIRLo
nebula.fields: [degree]

# IEE—IERBBSM BN RN,
# vertex MEXUAS Lt fields HE csv.fields FEFIARIF—H
# B#l, NebulaGraph 3.5.0{ZHFF TR HEHAEEN VID,
source: {
field: _c0
# 79 VID 1BIMEEMAIS. a0 VID 79 12345, 3@MNEI4 tagl /579 tagl 12345, FRIZTEER.
# prefix:"tagl"
# 3F string 2R VID HITRFLIRIF.
# policy:hash
}
target: {
field: _c1
# 79 VID {BIMEEMAIS. HI40 VID 79 12345, 3@INAIS tagl /59 tagl 12345, FRIZKFTEER.
# prefix:"tagl"
# 3 string 2R VID HITIAFHILIRIE.
# policy:hash
}

# IR, BIMERRGES () .

separator: ","

# HEE—NFIEA rank BOR (FIE) o

#ranking: rank

# JNR CSV XfFAEZRK, EHF header REA trueo

# B SV XMHRATRXK, 151 header iRiEH false. BRIMER false,

header: false
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16.4.15 5 A SST U4k

# #HEEIRIEERY, @IF INSERT. UPDATE A1 DELETE, ZRIAJ INSERT,
#writeMode: INSERT

# 15 BHRE ANebu laGraphfI R AINEL R
batch: 256

# $87E Spark DR ¥E,
partition: 32

# 4R SST X{4BF2EBE T NebulaGraphREIZE(EHY partition HITHIBEED Ko
repartitionWithNebula: false

}
# 1&8 Edge type serve HHXfER.
{
name: serve
type: {
source: csv
sink: sst

path: "hdfs://*.*.*.*:9000/dataset/edge_serve.csv"
fields: [_c2,_c3]
nebula.fields: [start_year, end_year]
source: {
field: _c0
}
target: {
field: _c1
}
separator: ","
header: false
batch: 256
partition: 32
repartitionWithNebula: false

]
# MIRFRANEZ, BESEFENEREH TR
}

HIR 4. AR SST X

W

BITH N A4 CSV LR SST Uit  KTZHUNRY, WS NSS4 -

${SPARK_HOME}/bin/spark-submit --master "local" --conf spark.sql.shuffle.partitions=<shuffle_concurrency> --class com.vesoft.nebula.exchange.Exchange <nebula-exchange-3.5.0.jar_path> -c
<sst_application.conf_path>

the

AR SST TR, 29 K% Spark A9 shuffle #4F, 1EEETEIRA A2 N1 spark.sql.shuffle.partitions [FIFCE °

gbte

JAR AWM HiTHFEE N maven GE R -

ENYE

${SPARK_HOME}/bin/spark-submit --master "local" --conf spark.sql.shuffle.partitions=200 --class com.vesoft.nebula.exchange.Exchange /root/nebula-exchange/nebula-exchange/target/nebula-
exchange-3.5.0.jar -c /root/nebula-exchange/nebula-exchange/target/classes/sst_application.conf

FEHITERUG, ATLIYE HDFS R /sst B3 (nebula.path.remote Z4FE8%E) WEEFIERA SST X -

Rbre

#HNt Schema A EMSIRME, FIINEEESE - &% Tag ~ 52 Edge type &, FEEFER SST i, Kl SST XE4LIIE Space ID ~ Tag
ID ~ Edge ID %54 -
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16.4.15 5 A SST U4k

HPEB. S SST i

gbte

SARNEFIALL N ER.

o FIAFTE T Storage A&5HIMLEY LF T #% Hadoop RS, JHEE HADOOP HOME #1 JAVA HOME -
* Meta RSSHCE STHHHY --ws_storage_http_port (UISRIEE, EFEhAIN) 1 Storage ARZSECE SCH:HY --ws_http_port —E o FIANELH 19779 ©
* Graph HREHECE CHEH --ws_meta_http_port (WIHREH, WEFhEM) M Meta RESHECE THEHY --ws_http_port —Z o FIUNELHy 19559 ©

fi % P T H% B NebulaGraph, #41 FH#{ES A SST 3{f:

- HUT AT 2 RO A 23 1] o
nebula> USE basketballplayer;
PATEr S N8 SST U
nebula> SUBMIT JOB DOWNLOAD HDFS "hdfs://<hadoop_address>:<hadoop_port>/<sst_file_path>";
R
nebula> SUBMIT JOB DOWNLOAD HDFS "hdfs://*.*.*.*:9000/sst";
CHUTH AT SST Uit

nebula> SUBMIT JOB INGEST;

fbre

o WIRFEEH T, 15 NebulaGraph %12 [ data/storage/nebula BRI, KX Space ID B download S FMIFR, SAEEH T SST
A e AUEREERLEZEIAR, RAFRIAR A VL2 T ZE MR download SUAFR -

o WERSAR HIRAFEEH SN, EHHUT SUBMIT JoB INGEST; BIF] °

wPR6:.  (ANHE) FIEEUR
F P A LL#ENebulaGraph%& i (il NebulaGraph Studio) HFHUTEIRIER, FAEIREEESA © Filn:

LOOKUP ON player YIELD id(vertex);
P r] LU @4 SHow STATS ZEELTEUE -
H9R 7. (W) fENEBULAGRAPH ' H #%7|

SAEEREG, P W LAENebulaGraph# & QI ERRT| - H#HEES U RSN -

B 558 January 31, 2024
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Ny

16.5 Exchange & W, [nl&

16.5.1 ZiF (]t

Q: #B4rdE central GERE THLM, RES Could not resolve dependencies for project xxx

B Maven Z2EHET Libexec/conf/settings.xml LR mirror 43

<mirror>
<id>alimaven</id>
<mirrorOf>central</mirror0f>
<name>aliyun maven</name>
<url>http://maven.aliyun.com/nexus/content/repositories/central/</url>
</mirror>

FeF mirrorof FIEREBACE N *, WEN *, WHEECH central 3§ *, ISparkPackagesRepo, !bintray-streamnative-maven ©

16.5 Exchange % I [7] i

J&[A: Exchange #J pom.xnl F/4 P MEKHHEAFE Maven #J central G, pom.xnl ALE T X P MKERFT/ER GREHIAL © 1R maven HFACERYE

BHIEXT R mirrorof (B *, ASAPTEKIHE 21 central GF FE, SETEAM -

Q: ZWiF¥ Exchange [ 7% T4 SNAPSHOT &

G YRiERTERR Could not find artifact com.vesoft:client:jar:xxx-SNAPSHOT ©

JRE. ZH# maven HARCEMT T4 SNAPSHOT 6% - maven FERIAM central & FEBIER LA, MiAEIT &M

(SNAPSHOT) -

R % 7F maven B9 setting.xmlSCHERY profiles {EFIA FHE ML FELE :

<profile>
<activation>
<activeByDefault>true</activeByDefault>
</activation>
<repositories>
<repository>
<id>snapshots</id>
<url>https://oss.sonatype.org/content/repositories/snapshots/</url>
<snapshots>
<enabled>true</enabled>
</snapshots>
</repository>
</repositories>
</profile>

16.5.2 HAFIA]

Q: k% java.lang.ClassNotFoundException: com.vesoft.nebula.exchange.Exchange

£ Yarn-Cluster B T #2555, ESFW T W<, TLHEREIFHIB D --conf :

$SPARK_HOME/bin/spark-submit --class com.vesoft.nebula.exchange.Exchange \
--master yarn-cluster \

--files application.conf \

--conf spark.driver.extraClassPath=./ \

--conf spark.executor.extraClassPath=./ \

nebula-exchange-3.0.0.jar \

-c application.conf

Q: #&% method name xxx not found

— 2 AL B R, FHE Meta 55 ~ Graph fIR5 ~ Storage JRS5HR IACE o

Q: & NoSuchMethod ~ MethodNotFound #£i% ( Exception in thread "main" java.lang.NoSuchMethodError 5)

HRZHCER T JAR WS R S B e, IHREIRERSRA, 5 Exchange HEMARIRARTH L, BERLT—E, JLHEZ Spark

hfiA ~ Scala M ~ Hive hitAs o
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Q: Exchange 5\ Hive Z3ERT %% Exception in thread "main" org.apache.spark.sql.AnalysisException: Table or view not found

16.5.2 BT

EHRA exchange (LML HFEGRINSE -h, ¥ZE table f1 database &7 EMi, 7 spark-sql FHUTH P ECEN exec EA], Wi

exec EAJAYIERAE

Q: JEATHTHRES com. facebook. thrift.protocol. TProtocolException: Expected protocol id xxx

i 25 NebulaGraph/fli 55 [ Bl &2 7 Fhff o

o AIAEJERD ~ RPM B DEB %38, &ACEA MG HIBCE SCHEF --port X RAYSH 5 -

« WAE docker %%, EALE docker BLETHIRAIGAS, EELT:

£ nebula-docker-compose H 3% T HUT docker-compose ps , fila:

$ docker-compose ps

Name Command
nebula-docker-compose_graphd_1 /usr/local/nebula/bin/nebu ..
nebula-docker-compose_metad0_1 ./bin/nebula-metad --flagf ..
nebula-docker-compose_metadl_1 ./bin/nebula-metad --flagf ..
nebula-docker-compose_metad2_1 ./bin/nebula-metad --flagf ..

nebula-docker-compose_storaged0_1  ./bin/nebula-storaged --fl ...

tep

nebula-docker-compose_storaged1_1  ./bin/nebula-storaged --flL ..

tep

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

tep

E Ports 7, T docker MLEFAUNHI S, N
- Graph k%5 vl FI R 05 /& 9669 °

Up (healthy
Up (healthy
Up (healthy
Up (healthy
Up (healthy

Up (healthy)

Up (healthy)

- Meta IR % Al FfOH 054 33167 ~ 33168 ~ 33164 °
- Storage FIR%s AT 054 33183 ~ 33177 ~ 33185 -

0.0.0.0:33205->19669/tcp,
0.0.0.0:33165->19559/tcp,
0.0.0.0:33166->19559/tcp,
0.0.0.0:33161->19559/tcp,
0.0.0.0:33180->19779/tcp,

0.0.0.0:33175->19779/tcp,

0.0.0.0:33184->19779/tcp,

0.0.0.0:33204->19670/tcp, 0.0.0.0:9669->9669/tcp

0.0.0.0:33162->19560/tcp, 0.0.0.0:33167->9559/tcp,
0.0.0.0:33163->19560/tcp, 0.0.0.0:33168->9559/tcp,
0.0.0.0:33160->19560/tcp, 0.0.0.0:33164->9559/tcp,

9560/tcp
9560/tcp
9560/tcp

0.0.0.0:33178->19780/tcp, 9777/tcp, 9778/tcp, 0.0.0.0:33183->9779/tcp, 9780/

0.0.0.0:33172->19780/tcp, 9777/tcp, 9778/tcp, 0.0.0.0:33177->9779/tcp, 9780/

0.0.0.0:33181->19780/tcp, 9777/tcp, 9778/tcp, 0.0.0.0:33185->9779/tcp, 9780/

Q: BfTHSHES Exception in thread "main" com.facebook.thrift.protocol.TProtocolException: The field 'code' has been assigned the invalid value -4

% Exchange ffi/5 NebulaGraphhfiAS& & ILAD, 1M S A2 (AL -

Q: % Hive FHIEES ANebulaGraphfsf H IRELAD i i

R Hive FHERMBEMEC S F TR, ARHINZEN © BRTRBESAGLFTH JAR WEZETIN LU 55

--conf spark.driver.extraJavaOptions=-Dfile.encoding=utf-8
--conf spark.executor.extraJavaOptions=-Dfile.encoding=utf-8

AN

<spark_install_path>/bin/spark-submit --master "local" \
--conf spark.driver.extraJavaOptions=-Dfile.encoding=utf-8 \
--conf spark.executor.extraJavaOptions=-Dfile.encoding=utf-8 \
--class com.vesoft.nebula.exchange.Exchange \
<nebula-exchange-3.x.y.jar_path> -c <application.conf_path>

MEZLE YARN 1, WAL R4

<spark_install_path>/bin/spark-submit \

--class com.vesoft.nebula.exchange.Exchange \

--master yarn-cluster \

--files <application.conf_path> \

--conf spark.driver.extraClassPath=./ \

--conf spark.executor.extraClassPath=./ \

--conf spark.driver.extraJavaOptions=-Dfile.encoding=utf-8 \
--conf spark.executor.extraJavaOptions=-Dfile.encoding=utf-8 \
<nebula-exchange-3.x.y.jar_path> \

-c application.conf
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i

16.5.3 fi

L[]

cu

F

Q: Hive ¥ES AR schema filt4< AR —EL

Spark HZEFE/R Hive Schema version 1.2.0 does not match metastore's schema version 2.1.0 Metastore is not upgraded or corrupt [JJREE Hive IfEEH
fit & metastore schema RiZF1 Spark ) metastore HUAA—EL

FRTT i
1. ¥ Hive ¥ 7% Hive metastore (%5 MySQL version {#E ¥ ¥}y Spark *{# ) metastore A
B# Hive £ MySQL #77#% metastore fIEIEER hive , FTFEILAT T HZAEL hive VERSION FEHAY version FE:
update hive.VERSTON set SCHEMA_VERSTON="2.1.0" where VER_TD=1
2. 7 Hive 55 hive-site.xml SCEFH N FRCE

<property>
<name>hive.metastore.schema.verification</name>
<value>false</value>

</property>

3. #/8 Hive

Q: i SST H#27R org.rocksdb.RocksDBException: While open a file for appending: Ipath/sst/1-xxx.sst: No such file or directory
HEE 715
1. KE /path BEFAE, ANKAREBERERIR, Q2B ERE -
2. ## Spark &G LA LEVH BT X /path @ EABRERIR, 1E, BIMDUR

16.5.3 Fic & [n] &

Q: WRLLHLE TN S AERE?

« batch: A% ¥4 NebulaGraphff45H nGQL i 1 & AR A 4L -
+ partition: Spark RIS KE, FTEIESAMILE o

 nebula.rate: [[INebulaGraph% %iEK a5 254K g o
- limit: FRLHEAATAN o
- timeout: FRIKEUS REAEET I ] o

HREEAL 5 P B AT 2 B DU IS - AR AT IR, Storage k%51 leader R, I LUE L/ NXPUISEHIE, RIS AEE -

16.5.4 HAth[n] &
Q: Exchange 4Lk A INebulaGraph?

%W Exchange fff FFRH] o

Q: Exchange 5 Spark Writer 51T KX &7

Exchange /&7t Spark Writer %l b7 % 1) Spark M AT, ZE&EHER TS MR R ERNEIREM 21T | NebulaGraph ™, {HEZ/5
HE4EY TAE¥ SR FE Exchange |- ° 5 Spark Writer #itt., Exchange A LA FHG#:

o TEHHEFEEMHEIEIA, 4 MySQL ~ Neo4j ~ Hive ~ HBase ~ Kafka ~ Pulsar % °

e 52T Spark Writer (U4 [FI7 - 41 Spark 5t HDFS HEUEHRET, BUASEEIREEIES N String 2%, #§E5NebulaGraphiE )
Schema AN[F, Frll Exchange 38001 T 4dRET ) B ShICEIFIR TR, 2 NebulaGraphiE X7 Schema F%E3EFE A H3E String KA (0
double) f, Exchange &% String KEFREFRFH NN NAIEE (41 double) -
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16.5.4 H At

Q: Exchange &Ry gRANf]?

Exchange HIMBEMIRE SRR 77735 I NebulaGraph Exchange test result e

FJ5EHT: January 31, 2024
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https://github.com/vesoft-inc/nebula-exchange/blob/release-3.5/bench/exchange-test.md

17. NebulaGraph Operator

17. NebulaGraph Operator

17.1 114 NebulaGraph Operator

17.1.1 FHARES

NebulaGraph Operator & T1£ Kubernetes #%i b HELEZEMIZ4 NebulaGraph HEH TR  {K¥ET Kubernetes B,
NebulaGraph## Hiz4E4fs 4R £ H7E A E Kubernetes £47%, ikNebulaGraphii W& IEH 7= 5 4 AR

NebulaGraph Pods

Worker Node Worker Node Worker Node
3
Bl Nebuio-storaged-1 | [ Nebula-storaged-0 | [ Nebula-storaged-2  JIi

NebulaGraph Operator

nebula-controller-manager nebula-reconciler nebula-scheduler nebula-webhook

GraphdConciler
NebulaGraph Cluster :
Controller MetadReconciler

StoragedReconciler

kube-scheduler Validating Admission

Kubernetes
kube-scheduler kube-controller-manager

17.1.2 T/ER#

T Kubernetes RLINANFEMBTIRER, H e LUEEINE €L API SR =GEM, W W% A CustomResourceDefinition
(CRD)

NebulaGraph Operator ¥NebulaGraphSE I EE S - CRD « il &L NN ER APL X%, @ StatefulSet ~ Service #l
ConfigMap, NebulaGraph®E#: H # & HAMLEF 6 40— M EHIEER - 7 Kubernetes 241N, PN ERIEN SR, #5275 — MEEE
HIEER, K TRy EFRk Al e e RO GRHENE, BB R A RS - B —4 CR SL##E3ch, NebulaGraph Operator £:iR#EE
Tl R B AR R SR N RS

17.1.3 DiRe 48

NebulaGraph Operator E B &RIIHEHIT

o SEREQIEMEE,: NebulaGraph Operator T F FERE FEHERAIIE - A AFRETNA CR 34, NebulaGraph Operator Bl ]
P O el B bR — X B AU NebulaGraph &8 - HL2E 825 F A Kubectl ##&NebulaGraph®#ei# £/ Helm ##&ENebulaGraph%
B o

o R R 3.5.0 MU NebulaGraph#5EE 3.5.x it ©

* {i#E A: NebulaGraph Operator #H NebulaGraphf&E#HRHEN, ShAMBEIIRSSIRE - —H A%, NebulaGraph Operator B
YIFFTAEENE - BEERSEWEAMA -

o MR ETERY BHEO, NebulaGraph Operator $t-ATFERR ] LR A Pods #5114 fifENebulaGraph&&£ ©
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https://kubernetes.io
https://github.com/vesoft-inc/nebula
https://www.nebula-cloud.io/
https://kubernetes.io/docs/concepts/extend-kubernetes/api-extension/custom-resources/#customresourcedefinitions
https://kubernetes.io/docs/concepts/extend-kubernetes/api-extension/custom-resources/#customresourcedefinitions

17.1.4 i FRRH

17.1.4 1 FBR
B AR

NebulaGraph Operator R v1.x BT NebulaGraph, H5NebulaGraphfiAsfnt & &40 F -

NebulaGraph/ii7 NebulaGraph Operator fii7
3.5.x 1.5.0~1.6.x
3.0.0 ~ 3.4.1 1.3.0~1.4.0 ~1.4.2
3.0.0 ~ 3.3.x 1.0.0~1.1.0~1.2.0
2.5.x ~ 2.6.x 0.9.0
2.5.x 0.8.0
gﬁﬁ)ﬂ»‘%@ﬁ

» 1.x BiAH) NebulaGraph Operator 7% 3.x L FhUAAY NebulaGraph.

* T 0.9.0 fRA&H) NebulaGraph Operator i H &S MEIRE HFF 4704, FILA 0.9.0 ity NebulaGraph Operator @i 0.8.0 kA BIEEA)
2.5.x i AUNebulaGraph# 4 SEFEA MRS o B Ly 2.5.x fiA iU NebulaGraph#EE, SX/5 A 0.9.0 MR Operator €% 2.6.x f
REEHE o

TIRERR

NebulaGraph Operator [ 45AThEEOT L NebulaGraph 85, AL F##H NebulaGraph Operator ¥ 48254 X fit i
NebulaGraph##f

17.1.5 HHriiAA

Release

)5 #3F: January 31, 2024

- 655/750 - 2023 vesoft Inc.


https://github.com/vesoft-inc/nebula-operator/releases/tag/v1.6.2

17.2 fEFAAR

17.2 {£ AR
il NebulaGraph Operator i[i]NebulaGraph& &R S5 2N T -

1. %%5 NebulaGraph Operator °
2. fl#NebulaGraph#E#t -

BARSHESEFH Kubectl #%ENebulaGraph®E#al#& #H Helm ###ZNebulaGraph&H# -
3. ¥ NebulaGraphfR% -

)5 #F: January 31, 2024
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17.3 #%& NebulaGraph Operator

17.3 8% NebulaGraph Operator

AAAfEH Helm TEHZE NebulaGraph Operator °

1731 55EER

NebulaGraph Operator A& NebulaGraph®#t, AP LREEHFRFFBhZEE ~ I8 ~ FFMEIZ NebulaGraph, Wiz /&
ANIFIRLF RS £ 48 o

17.3.2 B

Z4% NebulaGraph Operator §I, P FHEZE L N RFH R LIERARNIERY: (NebulaGraph Operator A i 57 AhH#H 225X SRR 1 2 Hh
PEIEIRR) o

BpE HRAZESR

Kubernetes >=1.16
Helm >=3.2.0
CoreDNS >=1.6.0

%te

o WRERET ROV, HERITE RBAC (A%) -

* CoreDNS &—4~ [ ~ A[§ JEA) DNS fR55%, BaiefEERNERNSEREN Pods fY DNS fi558% - NebulaGraph®#t 1 #)% 4@ DNS f#
Hr A x. default.sve.cluster. local X EERI G HH HIE(E -

17.3.3 B{EL T

%% NebulaGraph Operator

1. #¥1 NebulaGraph Operator Helm % -
helm repo add nebula-operator https://vesoft-inc.github.io/nebula-operator/charts
2. WU Operator Helm @ J% -

helm repo update

2% Helm GEKIEZL helm repo HHREE °

3. Bl &2 A A T %% NebulaGraph Operator °
kubectl create namespace <namespace_name>
lan, B%E nebula-operator-system 4% %5 [H] ©
kubectl create namespace nebula-operator-system

* nebula-operator chart TR FIRE S LEELTEZSHT »
o PP AT A1) e Al iy 44 25 ] o
4. %%% NebulaGraph Operator °

helm install nebula-operator nebula-operator/nebula-operator --namespace=<namespace_name> --version=${chart_version}

BN, Z3%1.6.2kH0 Operator &I  °
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https://helm.sh/
https://kubernetes.io
https://helm.sh
https://github.com/coredns/coredns
https://kubernetes.io/docs/admin/authorization/rbac
https://coredns.io/
https://github.com/coredns/deployment/tree/master/kubernetes
https://helm.sh/docs/helm/helm_repo/

En

N

17.3.3 #1E

75

helm install nebula-operator nebula-operator/nebula-operator --namespace=nebula-operator-system --version=1.6.2

* 1.6.2°5 nebula-operator chart fJRAS, AIEE --version FTERIAGEFHHHTHRA chart o $IUIT helm search repo -L nebula-operator 7% chart kA
FH PRI ERIT%%E NebulaGraph Operator chart 4 HE X Operator HIFCE - RL(EE, &E FLHE XA E Chart °

EoY

HE XFCE Chart

AT helm install [NAME] [CHART] [flags] %% % Chart i, /487 Chart itE - BEZELE, SFLERIHE L Chart »
T£ nebula-operator chart Ft & A 2 H 5L B I -
B 184 @74 helm show values nebula-operator/nebula-operator B & AI AL EAYIET, W FNATR ©

[abby@master ~]$ helm show values nebula-operator/nebula-operator
image:
nebulaOperator:
image: vesoft/nebula-operator:v1.6.2
imagePullPolicy: Always
kubeRBACProxy:
image: bitnami/kube-rbac-proxy:0.14.2
imagePullPolicy: Always
kubeScheduler:
image: registry.k8s.io/kube-scheduler:v1.24.11
imagePullPolicy: Always

imagePullSecrets: []
kubernetesClusterDomain: ""

controllerManager:
create: true
replicas: 2
env: []
resources:
Limits:
cpu: 200m
memory: 200Mi
requests:
cpu: 100m
memory: 100Mi

admi ssionWebhook:
create: false

scheduler:
create: true
schedulerName: nebula-scheduler
replicas: 2
env: []
resources:
Limits:
cpu: 200m
memory: 200Mi
requests:
cpu: 100m
memory: 100Mi
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https://helm.sh/docs/intro/using_helm/#customizing-the-chart-before-installing
https://github.com/vesoft-inc/nebula-operator/blob/v1.6.2/charts/nebula-operator/values.yaml

image.nebulaOperator. image

image.nebulaOperator. imagePullPolicy
imagePul lSecrets
kubernetesClusterDomain
controllerManager.create
controllerManager.replicas

admissionWebhook.create

shceduler.create
shceduler.schedulerName

shceduler.replicas

BOAME

vesoft/nebula-

operator:v1.6.2

IfNotPresent

cluster. local

true

false

true

nebula-scheduler

Eiipun

NebulaGraph Operator %%, A 71.6.2 ¢

BB hIURRS o

BigRHUEH -

B -

%5 controller-manager °

controller-manager R|ZA%{ -

17.3.3 #{EHY

Z&EA Admission Webhook ° BRI\, WFFE, TEEH

true 7 HF BEL%E cert-manager °
=75 Scheduler e
VA -

nebula-scheduler |74

LURR G 7E%3E NebulaGraph Operator i, 5% NebulaGraph Operator ) AdmissionWebhook LI N ERA (BIAFEH

AdmissionWebhook) :

helm install nebula-operator nebula-operator/nebula-operator --namespace=<nebula-operator-system>

H ¥ NebulaGraph Operator

1. FIHEHT Helm QFE ©

helm repo update

2. 3BT --set ZEEALE 4L, ®E#H NebulaGraph Operator °
o —-set: JEN AT S E SR ET o BRI LUEHMELED, BF L XHEXEE Chart °

4, #3# NebulaGraph Operator ) AdmissionWebhook #1751k

helm upgrade nebula-operator nebula-operator/nebula-operator

FLEE, 2% Helm A4 -

--set admissionWebhook.create=true

Ko

O

--namespace=nebula-operator-system --version=1.6.2 --set admissionWebhook.create=true
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https://cert-manager.io/docs/installation/helm/
https://helm.sh/docs/helm/helm_update/

F4% NebulaGraph Operator

17.3.3 BB

E/iﬁ)izliﬁﬁ‘ﬁ

o NIHFFFR 0.9.0 KLU FHARH) NebulaGraph Operator & 1.x fRAS ©
* 1.x it H) NebulaGraph Operator 7% 3.x DL AR NebulaGraph °

1. FEEGHTY Helm GJF o

helm repo update
2. J+4%% NebulaGraph Operator £ 1.6.2 KA °

helm upgrade nebula-operator nebula-operator/nebula-operator --namespace=<namespace_name> --version=1.6.2
EN/E

helm upgrade nebula-operator nebula-operator/nebula-operator --namespace=nebula-operator-system --version=1.6.2
i

Release "nebula-operator" has been upgraded. Happy Helming!
NAME: nebula-operator

LAST DEPLOYED: Tue Nov 16 02:21:08 2021

NAMESPACE: nebula-operator-system

STATUS: deployed

REVISION: 3

TEST SUITE: None

NOTES:

NebulaGraph Operator installed!

3. BIEGHRY CRD FLE S o

e

graph.io nebulaclusters.yaml °

F+4 Operator J5, TEFRFFHARNAE CRD AiE, %HMINebulaGraphfE#Ea|# 4SRN - 5% CRD AUECE, £ W apps.nebula-

a. M#; NebulaGraph Operator chart Z4 o

helm pull nebula-operator/nebula-operator --version=1.6.2

o —-version: FRIRAS o WIATERE, MBI A BFARA o
b. T tar -zxvf fRIEZEEM »
. f#E 1.6.2 chart UE /tnp BIZ T o

tar -zxvf nebula-operator-1.6.2.tgz -C /tmp
o -C /tmp: WIRFERE, MBI £ Y ATERAE o
4. ¥£ nebula-operator H3& T4 CRD BL&E S fF o

kubectl apply -f crds/nebulacluster.yaml
Fa

customresourcedefinition.apiextensions.k8s.io/nebulaclusters.apps.nebula-graph.io configured

1% NebulaGraph Operator

1. #1# NebulaGraph Operator chart °
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https://github.com/vesoft-inc/nebula-operator/blob/v1.6.2/config/crd/bases/apps.nebula-graph.io_nebulaclusters.yaml
https://github.com/vesoft-inc/nebula-operator/blob/v1.6.2/config/crd/bases/apps.nebula-graph.io_nebulaclusters.yaml

17.3.4 [REHRE

helm uninstall nebula-operator --namespace=<nebula-operator-system>
2. % CRD e

kubectl delete crd nebulaclusters.apps.nebula-graph.io

17.3.4 [G5H4%(E

* i/ NebulaGraph Operator H#I{t#i#&NebulaGraph%#f - HL(5E, 1H2F{H Kubectl #%ENebulaGraph®E#fali & (/] Helm ##&
NebulaGraph##f

#%J5 ##r: January 31, 2024
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17.4 %% NebulaGraph

17.4 #F% NebulaGraph

17.4.1 A Kubectl #;&NebulaGraph&E#t

gﬁﬁ)ﬁl&%f’e‘?ﬁ

1.x fliAH) NebulaGraph Operator 13% 3.x UL FiRZAHNebulaGraph °

[k

* %7%& NebulaGraph Operator
o DL StorageClass
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https://kubernetes.io/docs/concepts/storage/storage-classes/

17.4.1 ffH Kubectl #%&NebulaGraph&##

B EERE
ZRILLABIEE S ) nebula FIEERER G, BRI NebulaGraph& ¥ -
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17.4.1 ffH Kubectl #%&NebulaGraph&##

1. Qa4 =6, B0 nebula o AIRATEE LA, BOINEH default Ay 2 [A
kubectl create namespace nebula

2. OEABERC B O -
A% 42 ) apps_vlalphal_nebulacluster.yaml B30 o SCHER S WoRGIELE o
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https://github.com/vesoft-inc/nebula-operator/blob/v1.6.2/config/samples/apps_v1alpha1_nebulacluster.yaml

17.4.1 ffH Kubectl #%&NebulaGraph&##

BN 2 6 pun I
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B
metadata.name
spec.graphd.replicas
spec.graphd. image
spec.graphd.version
spec.graphd.service

spec.graphd. logVolumeClaim. storageClassName

spec.metad.replicas
spec.metad. image
spec.metad.version

spec.metad.dataVolumeClaim. storageClassName

spec.metad. LogVolumeClaim.storageClassName

spec.storaged.replicas
spec.storaged. image

spec.storaged.version

spec.storaged.dataVolumeClaims.resources.requests.storage

spec.storaged.dataVolumeClaims.resources.storageClassName

spec.storaged. LogVolumeClaim. storageClassName

spec.agent

spec.reference.name
spec.schedulerName

spec. imagePullPolicy

spec. LogRotate

spec.enablePVReclaim

LN

1
vesoft/nebula-graphd

v3.5.0

1
vesoft/nebula-metad

v3.5.0

3
vesoft/nebula-storaged

v3.5.0

{

NebulaGraph& (% #HBE
0% o RTREBCREEHIE, 1ES

Image pull policy ©

false

- 666/750 -

17.4.1 ffH Kubectl #%&NebulaGraph&##

Eitpuis

fI# 1 NebulaGraph## 45 -
Graphd fRZ5IEIZAEL -

Graphd RF5MATRGE -

Graphd fREHIRRAS

VilA] Graphd 5519 Service ACH ©

Graphd AR5 H BERAFESIFER AR
{58 F 7R B B I 7 B B e AL ORI AE
5% %%, S0 Storage Classes ZE I
BN -

Metad WRS5HTRIALL o

Metad RS MAEZREE ©

Metad REHIIMAS -

Metad fRFSHIEIE HAFHEELE o (FHR G E
& B BN TFREER, 5
. Storage Classes 2 & QIE#AF(EHRIFEF -

Metad ARS5H HERFERLE o (FHR G E
& B B BN TFREETR, 5
. Storage Classes 2 & QIE#AF(ERIERG -

Storaged JIRSSHVEIAEL
Storaged IRGINAERHER
Storaged IRFSHIRAS ©

Storaged RFSIVEIREFZME AR/, FHEES
PEGRRAFEEURE - SiE 2 SRR, B
127: Jusr/local/nebula/datal ~ /usr/local/

nebula/data2 %

Storaged RS MVEUREAFMEECE  fFRG]
e B P e R HR M S B A TR 1 2 4
¥R, 2 Storage Classes & & QI#fFfEE
I o

Storaged M550 H R AAGEACE © (RG]
FiC B I TR 2R HE L e Qi R 4
¥, W Storage Classes & Q@ FEAE
I o

Agent HSSHIECE - T & M AIRE J H &
HIhRE, MRADEESOXEE, AR
=

HRRGE £2 H 44 TR
WEERR TR
RS IRNE -

HEREIE - HIFS WEHSERHE -
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https://kubernetes.io/docs/concepts/storage/storage-classes/
https://kubernetes.io/docs/concepts/storage/storage-classes/
https://kubernetes.io/docs/concepts/storage/storage-classes/
https://kubernetes.io/docs/concepts/storage/storage-classes/
https://kubernetes.io/docs/concepts/storage/storage-classes/
https://kubernetes.io/docs/concepts/containers/images/#image-pull-policy

17.4.1 ffH Kubectl #%&NebulaGraph&##

ZH BlE Eizipuis

TSGR AEMERSERE S HhllkR PVC LUK
Hfa o WESWEML PV e

3. fll#NebulaGraph£E## °
kubectl create -f apps_vlalphal_nebulacluster.yaml
R [E]:
nebulacluster.apps.nebula-graph.io/nebula created
4. %% NebulaGraph SRS -

kubectl get nebulaclusters nebula

AR
NAME GRAPHD-DESIRED ~ GRAPHD-READY  METAD-DESIRED  METAD-READY  STORAGED-DESIRED  STORAGED-READY  AGE
nebula 1 1 1 1 3 3 86s
TR SRR

AT A X AR NebulaGraph £ -

MpREERE
ffH Kubectl #lFkNebulaGraph®&E & d U0

kubectl delete -f apps_vlalphal_nebulacluster.yaml

R

##NebulaGraph#iif %

%5 E3#: January 31, 2024
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17.4.2 {#F Helm #%&NebulaGraphfEf

17.4.2 (£ Helm #ZNebulaGraph##t

1.x iR NebulaGraph Operator 3% 3.x Ll F AR INebulaGraph °

BRI

 7%% NebulaGraph Operator
» E8J# StorageClass

BlENebulaGraphfE#E

1. #1 NebulaGraph Operator Helm /%
helm repo add nebula-operator https://vesoft-inc.github.io/nebula-operator/charts

2. FH Helm G, HHUEH CRERIF -

helm repo update

3. NEFERMTNRLESLOLEBIL R -

export NEBULA_CLUSTER_NAME=nebula #NebulaGraphsEE$H&F.
export NEBULA_CLUSTER_NAMESPACE=nebula  #NebulaGraphsEEfAibaIan4 ZEiEHI% Fo
export STORAGE_CLASS_NAME=fast-disks #NebulaGraph$EE%##Y StorageClass.

4. J)NebulaGraph#E# QI 4z E (DO, Bkl -
kubectl create namespace "${NEBULA_CLUSTER_NAMESPACE}"

5. fl#NebulaGraph#E#f

helm install "${NEBULA_CLUSTER_NAME}" nebula-operator/nebula-cluster \

--set nameOverride=${NEBULA_CLUSTER_NAME} \

--set nebula.storageClassName="${STORAGE_CLASS_NAME}" \

# 57ENebu laGraphsE B AIRRA

--set nebula.version=v3.5.0 \

# JEREEREE chart BORRE, FEEMBUARERHIRA charto

# 117 helm search repo nebula-operator/nebula-cluster S35 E]EEME chart ARA.
--version=1.6.2

--namespace="${NEBULA_CLUSTER_NAMESPACE}" \

FIU4T helm show values nebula-operator/nebula-cluster i<, 3 #.ifi nebula-cluster/values.yaml 7] % NebulaGraph®SEFEAFTAACE S -
Hif; Chart parameters EE AL E M EFSEIOHIR L EIAE -

BT --set 2805 HENebulaGraphBE AL E 4L, 7140, --set nebula.storaged.replicas=3 A] % ENebulaGraphfEf#+ Storage RZSHIRIAEN
3.
6. ZHENebulaGraphfEHOIEIRE °

kubectl -n "${NEBULA_CLUSTER_NAMESPACE}" get pod -L "app.kubernetes.io/cluster=${NEBULA_CLUSTER_NAME}"

IR AR

AR A K i NebulaGraph#EHF

il
iR Helm MEREREAI AT AT
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https://kubernetes.io/docs/concepts/storage/storage-classes/
https://github.com/vesoft-inc/nebula-operator/blob/release-1.6/charts/nebula-cluster/values.yaml
https://github.com/vesoft-inc/nebula-operator/blob/release-1.6/doc/user/nebula_cluster_helm_guide.md#optional-chart-parameters

17.4.2 {#F Helm #%&NebulaGraphfEf

helm uninstall "${NEBULA_CLUSTER_NAME}" --namespace="${NEBULA_CLUSTER_NAMESPACE}"

s AR, Bl

helm uninstall nebula --namespace=nebula

JEEERAE

#$#NebulaGraph

S EH: January 31, 2024
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17.5 j#id Nebular Operator i%##NebulaGraph

17.5 i3t Nebular Operator %#NebulaGraph

fff NebulaGraph Operator fll#NebulaGraph £#¢/5, i/ a[#ENebulaGraphZ#fA#F 5 M NebulaGraph, Hr]7E&FEMA(A]
NebulaGraph ° {15 H P ESERENER, 7] LUET 5 A SR AORE I TP ik (ClusterIP) 5 eI¥HiEE o 10 A0SR F P AE SR ES N, U5 L fiff P SR Y
SRAFE TP Mihksi & 8T #5% Nginx Ingress #Hil#5E A NebulaGraph © 1P Mk 2 A w] U7E G SE RO ED B S0, 87T spec.graphd.service
8% - X T Service WEZEE, Z%Service °

17.5.1 HitR4At

fi#H NebulaGraph Operator fll#NebulaGraph®## « AESIRSE A Kubectl #% NebulaGraph&#f s& 1/ Helm #%
NebulaGraph##f

17.5.2 @3 NodePort 7£NebulaGraph##4Mil%E #NebulaGraph

FA P AT B NodePort ZRZUHY Service, IS EEHE—T7 5 [P MBIV S, WERFIMLYT M SN EAIIRSS - PRI LUER =) % (i
Azure ~ AWS %) REHTEIIHEARSS, X E Service AN LoadBalancer , Tz RIFRMLAI M EIIMERRITAM 1P Fisg, MEEREINI TR 5
HENERRIIRSS

NodePort KA Service iEiI FRZEERT spec. selector Ff UG K5 & B A FRZE app.kubernetes. io/cluster: <cluster-name> ~ app.kubernetes.io/

component: graphd i Graphd pod ' ©

HARIEERER I, H A spec.graphd.service. type=NodePort , f/## NebulaGraph ##t/5, NebulaGraph Operator & HEIER —w &% T,
B £ H <cluster-name>-graphd-svc ~ ZRFIHN NodePort fY Service o i@id (E—T7 5 IP FIBRBEHIT SH 0, T EEHER NebulaGraph #UEZE (T
EA W) o APWATLURIEE CryfFEsk, IEEE LAY Service ©
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https://kubernetes.io/docs/concepts/services-networking/service/
https://github.com/vesoft-inc/nebula-operator/blob/v1.6.2/config/samples/apps_v1alpha1_nebulacluster.yaml

BIESIRAT

1. BI% 44 4 graphd-nodeport-service.yaml {3 o 7RBINZEANT :

apiVersion: vl
kind: Service
metadata:
labels:
app . kubernetes
app.kubernetes
app.kubernetes
app . kubernetes
name: nebula-gra
namespace: defau
spec:
externalTrafficP
ports:
- name: thrift
port: 9669
protocol: TCP

.io/cluster: nebula
.io/component: graphd

.io/managed-by: nebula-operator

.io/name: nebula-graph
phd-svc-nodeport
lt

olicy: Local

targetPort: 9669

- name: http
port: 19669
protocol: TCP

targetPort: 19669

selector:
app.kubernetes
app.kubernetes

.io/cluster: nebula
.io/component: graphd

app.kubernetes. io/managed-by: nebula-operator
app.kubernetes.io/name: nebula-graph
type: NodePort # i Service 3Z!J NodePort,

* NebulaGraph@til i 9669 U 142 Fofe iR 55 o 19669 &7 Graph k5560 HTTP %51

* targetPort F{E ABLGTZE Pod Ay, FTEHENL ©
2. PUTLUR @4 f# Service RS TESREEF LR -

kubectl create -f graphd-nodeport-service.yaml

. &% Service F NebulaGrapht i &R S AR -

kubectl get services -l app.kubernetes.io/cluster=<nebula> #<nebula>HZEEE, EALIREELIER,

R [E]:
NAME TYPE CLUSTER-IP EXTERNAL-IP  PORT(S)

nebula-graphd-svc-nodeport NodePort 10.107.153.129 <none> 9669:32236/TCP,19669:31674/TCP,19670:31057/TCP

NodePort ZKZH) Service 1, WG 2 AEHETT SA%G L 32236 ©

kubectl run -ti --image vesoft/nebula-console:v3.5.0 --restart=Never -- <nebula_console_name> -addr <node_ip> -port <node_port> -u <username> -p <password>

ZNE U

kubectl run -ti --image vesoft/nebula-console:v3.5.0 --restart=Never -- nebula-console -addr 192.168.8.24 -port 32236 -u root -p vesoft

AERTA TP M LIRS T 5% % NebulaGraph °

If you don't see a command prompt, try pressing enter

(root@nebula) [(none)]>

<nebula-console> :

HAE LH Pod 4R o AR {774 nebula-console ©

--image : NiEFNebulaGraphfJ T E NebulaGraph Console HJ#if% °

-addr : NebulaGraphfE#f i E—T7 5 IP Hidik o 4R {F1H 192.168.8.24 <
-port : NebulaGraphBif 277 5 f o ARG 32236 ©
* -u: NebulaGraphlk 5 F 4 o REHEHIMEN, TTLEERCHFENAFS (BN root) -
-p: APENNETY - ARASHINEN, #ETUESEEFR -
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17.5.3 7ENebulaGraph&#£ % #NebulaGraph

17.5.3 7ENebulaGraph£E#£ 7% #NebulaGraph

F A LB ClusterIP 2B Service, NERENMHEAM Pod &4tV NebulaGraphfJ A 1 - #idi% Service B IP FI%#EZE Graph R
WS (9669) , AEHENebulaGraph ° BL{EE, i#§%% ClusterlP -

1. B4 4 graphd-clusterip-service.yaml B3 o ZRGIANZEA0T :

apiVersion: vl
kind: Service
metadata:
labels:
app.kubernetes.io/cluster: nebula
app.kubernetes. io/component: graphd
app.kubernetes. io/managed-by: nebula-operator
app.kubernetes. io/name: nebula-graph
name: nebula-graphd-svc
namespace: default
spec:
externalTrafficPolicy: Local
ports:
- name: thrift
port: 9669
protocol: TCP
targetPort: 9669
- name: http
port: 19669
protocol: TCP
targetPort: 19669
selector:
app.kubernetes.io/cluster: nebula
app.kubernetes. io/component: graphd
app.kubernetes. io/managed-by: nebula-operator
app.kubernetes.io/name: nebula-graph
type: ClusterIP # I&i& Service A ClusterIP,

* NebulaGraph®Rilfii F 9669 Ui [14% F ot AiRS5 o 19669 &7 Graph 5589 HTTP %515 ©
e targetPort [{E NILATE Pod HU¥wH, FTHEN °
2. PATLL R @4 Service IRFGSEEREFERL -
kubectl create -f graphd-clusterip-service.yaml
3. &% Service, WAUIT:

$ kubectl get service -l app.kubernetes.io/cluster=<nebula> #<nebula>HZEE(E, EMALIRERATER,
NAME TYPE CLUSTER-IP EXTERNAL-IP  PORT(S) AGE
nebula-graphd-svc ClusterIP  10.98.213.34  <none> 9669/TCP,19669/TCP,19670/TCP 23h

4. f# ] L3 <cluster-name>-graphd-svc Service fiJ IP i##:NebulaGraph:
kubectl run -ti --image vesoft/nebula-console:v3.5.0 --restart=Never -- <nebula_console_name> -addr <cluster_ip> -port <service_port> -u <username> -p <password>

ENE

kubectl run -ti --image vesoft/nebula-console:v3.5.0 --restart=Never -- nebula-console -addr 10.98.213.34 -port 9669 -u root -p vesoft

--image : FiEHENebulaGraphfJ T & NebulaGraph Console [J#% °

<nebula-console>: HE LAY Pod & o

-addr : 3% Graphd RZ5HY TP bk, B ClusterP 2K7UH) Service IP il o

-port : ¥EHE Graphd ARZ5AVN I o BRIAUG I H 9669 ©

e -u: NebulaGraphlk5HIH 4 o KB HSHYGER, TLERAERCEENRSAZ (ERIAH root ) ©
-p: APANNETY - ARASHINEN, FETUESESEFR -

AR A LR A, B R B I

If you don't see a command prompt, try pressing enter

(root@nebula) [(none)]>

- 672/750 - 2023 vesoft Inc.


https://kubernetes.io/docs/concepts/services-networking/service/

17.5.4 ;@idIngress7ENebulaGraph&#£ &% # NebulaGraph

PR DU 2R e (FQDN) EEHIEE, 8434 <cluster-name>-graphd. <cluster-namespace>. svc.<CLUSTER_DOMAIN> , CLUSTER_DOMAIN fJ%k
IMEHN cluster. local ©

kubectl run -ti --image vesoft/nebula-console:v3.5.0 --restart=Never -- <nebula_console_name> -addr <cluster_name>-graphd-svc.default.svc.cluster.local -port <service_port> -u <username> -
p <password>

* <service_port> & Graph AR EAIAAYEG T 9669 ©

17.5.4 B3t Ingress 7ENebulaGraph&#t4MiliE#NebulaGraph

LEFFE LA Pod B, WEA Pod 4 ARG S EIERE FEFED, mEM Ingress Al UEIAEAX AT - Ingress 7] LURF it & B FH 26
HENEBRIZ 1 Pod ©

Nginx Ingress /& Kubernetes H#J—> Ingress #%fil#f (Controller) , ;&% Kubernetes Ingress T — L8, @ik Watch AL
Kubernetes 28+ 1) Ingress HF o ‘EF XL Ingress #NIE%H: N Nginx BLEH /55— Nginx EFRGHETE

AP ArLLiER HostNetwork I DaemonSet A& (A Nginx Ingress MR /M E#NebulaGraph 4

% HostNetwork, Nginx Ingress ) Pods FREHHETER—T8 L (24 Pod 7 R — 17 5 L VAW AETR B0 T, Ke 2 B
HizE) o h T #X g, Nginx Ingress Ll DaemonSet #2 (HifREREFEATT SHIZ1T— Pod BIZAR) HRBIEXLLT &, FoikF—
LT SHN T RFT EARE, BITTHTE%E Nginx Ingress °

T Ingress A3 TCP 1t UDP fk%%, it nginx-ingress-controller {#f --tcp-services-configmap 1 --udp-services-configmap ZEFg 17—
ConfigMap, % ConfigMap *HIBEFETEE HMINEEG O, EIEZE ARSI, [EEN <sziEn/Re e <RS0 -

WUNFE 4 4 tep-services [ ConfigMap MIACE W1 F:

apiVersion: vl
kind: ConfigMap
metadata:
name: tcp-services
namespace: nginx-ingress
data:
9769: "default/nebula-graphd-svc:9669"
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BIESIRAT

. 44 nginx-ingress-daemonset-hostnetwork.yaml 3L f: o
¥ nginx-ingress-daemonset-hostnetwork.yaml #& 524/ YAML RFIRZ -

17.5.4 ;@idIngress7ENebulaGraph&#£ &% # NebulaGraph

the

bl YAML A5 BER% 53545 F nginx-ingress i 4223 [A] o A P RIHIUIT kubectl create namesapce nginx-ingress Qa4 2516, 53 HE L HMAr A 2518 ©

DaemonSet °

kubectl Llabel node worker2 nginx-ingress=true

PUTLUR @4 f# Nginx Ingress fE&EREFAERL o

kubectl create -f nginx-ingress-daemonset-hostnetwork.yaml
A

configmap/nginx-ingress-controller created
configmap/tcp-services created

serviceaccount/nginx-ingress created
serviceaccount/nginx-ingress-backend created
clusterrole.rbac.authorization.k8s.io/nginx-ingress created
clusterrolebinding.rbac.authorization.k8s.io/nginx-ingress created
role.rbac.authorization.k8s.io/nginx-ingress created
rolebinding.rbac.authorization.k8s.io/nginx-ingress created
service/nginx-ingress-controller-metrics created
service/nginx-ingress-default-backend created
service/nginx-ingress-proxy-tcp created
daemonset.apps/nginx-ingress-controller created

R (ORI AT S 4 N worker2 , TP 24 192.168.8.160 ) ¥T B#RZE, LLZAT Bilt YAML SUHEH144° nginx-ingress-control ler fY)

Fh##E Nginx Ingress J5, HT Nginx Ingress FECE R4 BN hosthetwork , I F rlEd #5%E T Nginx Ingress 0979 i) 1P

(192.168.8.160 ) FISMERNGO (9769 ) i/[AINebulaGraphfiRss
. PUTLUR i 280 B £ # NebulaGraph R 5119 Console Hifid 15 FAL IP (AR 192.168.8.160 ) FlI_Eltfil & AO4MEH O VilAINebulaGraphfiR %5 -

kubectl run -ti --image vesoft/nebula-console:v3.5.0 --restart=Never --

ENYE

kubectl run -ti --image vesoft/nebula-console:v3.5.0 --restart=Never --

--image : Fi##NebulaGraph#) T2 NebulaGraph Console HJ#f4

<nebula-console> : HE X AT Pod £FR /R4 nebula-console ©

-addr : #$% Nginx Ingress fJ77 4 IP, ZRf7 192.168.8.160 ©

-port : ANFTT I (E A ARG O o ARG E S 9769

<nebula_console_name> -addr <host_ip> -port <external_port> -u <username> -p <password>

nebula-console -addr 192.168.8.160 -port 9769 -u root -p vesoft

-u: NebulaGraphlk5 1M & « KBS HIER, FUERERERENHAPZ (B root)

-p: HPARTREIETY o KM S HALR, FSA] LA

ARFRAR B LR A, O R

If you don't see a command prompt, try pressing enter

(root@nebula) [(none)]>

BT e

B 55T January 31, 2024
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https://github.com/vesoft-inc/nebula-operator/blob/v1.6.2/config/samples/nginx-ingress-daemonset-hostnetwork.yaml

17.6 fii® NebulaGraph

17.6 fit'® NebulaGraph

17.6.1 H & X NebulaGraph&#1HL & 251

NebulaGraph&#+ Meta ~ Storage ~ Graph [R$5EE & HRIELE, EFEHF ORI NebulaGraph&E# L HIH) YAML S #5E XM config ©
config FHTI & S HBGT H INEL BT MR S5H) ConfigMap ' o & MRFSTEF BN 248 ConfigMap FHIECE ] /usr/local/nebula/etc/ HFEF ©

fhre

BARY T Helm H & X NebulaGraph#£EEHIELE 24

config Z5F AT :

Config map[string]string "json:"config,omitempty""

HIRSRAE

O K8s il — 148 - BAPEE, Z0fEH Kubectl fj##NebulaGraph#5f

B ER
LLUR 7R {514 FH 44 4 nebula FOSERE ~ 448 nebula_cluster.yaml fY) YAML B & SCHF, ULAAUIA AR Graph FRSECE config :

1. HATLUR a2\ nebula SERERISREE DUH ©
kubectl edit nebulaclusters.apps.nebula-graph.io nebula
2. £ YAML AT spec.graphd. config BRE I, #¥01 enable_authorize Fl auth_type ©

apiVersion: apps.nebula-graph.io/vlalphal
kind: NebulaCluster
metadata:
name: nebula
namespace: default
spec:
graphd:
resources:
requests:
cpu: "500m"
memory: "500Mi"
Limits:
cpu: "1"
memory: "1Gi"
replicas: 1
image: vesoft/nebula-graphd
version: v3.5.0
storageClaim:
resources:
requests:
storage: 2Gi
storageClassName: fast-disks
config: //79 Graph BRSZEENXEHK.
"enable_authorize": "true"
"auth_type": "password"

WRFEN Meta RS Storage RSSECE config , MITE spec.metad.config I spec.storaged.config FR IS RLATED BN o
3. $UT kubectl apply -f nebula_cluster.yaml ff a5 B AERL ©
T H € LS5 4] enable_authorize Fll auth_type J5, Graph k5% ConfigMap ( nebula-graphd ) AL EFFHIE = o

ERIBTEERCE
LGB RFRCE E 20a VA A TP S O SRR BCE S RO T B, MEFERER Pod -
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17.6.1 H7E Y NebulaGraphfE#tHIfic & 241

TEIERAE, HEH config FRIBCEIUY N A FEBITRBIMBEN SR, 7 HEM A A BRI EIRIE o 102 config FRIBC ETNE & AN AT B0
BMRIZE, IARBIERETER Pod A7y =T HEH -

FFENMSTHBBEBNSE, 5550 Meta lRFSECE S - Storage ARFSECES AL ~ Graph fRES5AL ESHIEL E SHEFEME P& T L FHEITH
BB S -
REEE

X Meta - Storage - Graph fRGIACE SEAEMNLE, S0 Meta REICE 240 ~ Storage RESHLE 24 ~ Graph REGALEZEL -

5 HH: January 31, 2024
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17.6.2 [Al PV

17.6.2 [l PV

NebulaGraph Operator {fH#i A L% PV (Persistent Volume) FiFi At &% PVC (Persistent Volume Claim) AEf#RF AMMEIR - a0
BEHPA/NOMER T — 1 NebulaGraph#&, Ztik PV fl PVC %5 K HEFRI RS, LREUR %4 -

Fi Pt T DL e SR TS (51 A B B4 P I 35 B B8 spec. enablePVReclaim Ay true i X FEMIBREERES HENMIBR PVC LIBHUCERE - ZF#MER PVC 5
EEMEE PV, APEEEE X PV BIEWER - 201 StorageClass %% reclaimPolicy #1 PV Reclaiming Tf# PV [ -

BRI

O A K8s il —MERE - AR PEE, S I0LEH Kubectl fl#NebulaGraphfE# -
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https://kubernetes.io/docs/concepts/storage/storage-classes/#reclaim-policy
https://kubernetes.io/docs/concepts/storage/persistent-volumes/#reclaiming

17.6.2 [l PV

(e
LR 7= 514 F 45 nebula HUEERE ~ 444 nebula_cluster.yaml f) YAML BRS04, BAUI{AT1% & enablePVReclaim :
1. TR 2\ nebula BEEEIISRE DU o
kubectl edit nebulaclusters.apps.nebula-graph.io nebula

2. 7£ YAML SC{HHY spec BLEH, ¥ enablePVReclaim 1% B HAEN true ©

apiVersion: apps.nebula-graph.io/vlalphal
kind: NebulaCluster

metadata:
name: nebula

spec:
enablePVReclaim: true //IREBEEN true.
graphd:

image: vesoft/nebula-graphd
LlogVolumeClaim:
resources:
requests:
storage: 26Gi
storageClassName: fast-disks
replicas: 1
resources:

Limits:
cpu: "1"
memory: 1Gi

requests:
cpu: 500m
memory: 500Mi

version: v3.5.0
imagePullPolicy: IfNotPresent
metad:

dataVolumeClaim:

resources:

requests:
storage: 26i
storageClassName: fast-disks
image: vesoft/nebula-metad
LlogVolumeClaim:
resources:
requests:
storage: 2Gi
storageClassName: fast-disks
replicas: 1
resources:

Limits:
cpu: "1"
memory: 1Gi

requests:
cpu: 500m
memory: 500Mi

version: v3.5.0
nodeSe Lector:
nebula: cloud
reference:
name: statefulsets.apps
version: vl
schedulerName: default-scheduler
storaged:
dataVolumeClaims:
- resources:
requests:
storage: 2Gi
storageClassName: fast-disks
- resources:
requests:
storage: 2Gi
storageClassName: fast-disks
image: vesoft/nebula-storaged
LlogVolumeClaim:
resources:
requests:
storage: 2Gi
storageClassName: fast-disks
replicas: 3
resources:

Limits:
cpu:
memory: 1Gi

requests:
cpu: 500m
memory: 500Mi

version: v3.5.0

3. T kubectl apply -f nebula_cluster.yaml f FulE BB ERL ©
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17.6.2 [l PV

HEBMERE, RO HDMER PVC DIEMFREER - & 5MlIER PV, BURT PV AYEDSCHERE o

)5 EH: January 31, 2024
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17.6.3 HBHEHHE

17.6.3 EHAEROE

NebulaGraph®##% /255 (graphd ~ metad ~ storaged) 7EZ{THARISARGEITHE, HEBIAERTES MRS A AR /usr/local/nebula/logs H 5
T

EEZITHSE
MR EFEEENebulaGraph&E #1217 HE, W LUET kubectl logs T EF ©
filtn, #%& Storage REALETHE:

/| &%& Storage ARSS Pod KI&# (nebula-storaged-0) o

$ kubectl get pods -l app.kubernetes.io/component=storaged

NAME READY  STATUS RESTARTS AGE
nebula-storaged-0 1/1 Running 0 45h

/] BN Storage BRSPIERSR storageds
$ kubectl exec -it nebula-storaged-0 -c storaged -- /bin/bash

/] &%& Storage BREMETEE.
$ cd /usr/local/nebula/logs

ﬁIE EI Iy
ARSI TR A R0 tT A S & S IR S 8], Dl s FliE 2 4= 1A, Operator £ sidecar 2 & MIEEATR A & -

FTHEHEREMER, 5 NebulaGraphfRGH S EE—1 sidecar 288, MTWEZRS AR EMHE, HHELETHEENH B0
o sidecar Z#8{# /] logrotate T.H EHEEHAMTARHE -

TESEFESEHIN YAML FC&E SO, S8 spec. LogRotate ?Eﬁﬁ)ﬁ HERFINEE, [FF7E spec.<graphd |metad|storaged>.config Ti%E
timestamp_in_logfile_name {H} false DL HBIXT & AR SS H EHITHEEATRY - BUABNT, HEREEEZE XM - HNebulaGraph&1-ik 558 A H
ERER IR RGN T

spec:
graphd:
config:
# BEEAENHLTIESHNEE, TREHN false ULMBAFRE, BNMEA true.
"timestamp_in_Llogfile_name": "false"
metad:
config:
"timestamp_in_Llogfile_name": "false"
storaged:
config:
"timestamp_in_Llogfile_name": "false"
logRotate: # HFRILHEE
# BEXHERBIREI SRR, RIAMER 5, 0 REBIBREIFSmILHE,

rotate: 5
# (VY EBRNHRKBIEXNFHANEF RREEEX . BIAMER 200M,
size: "200M"

W H S

IFEAER RSN B SR A BB, sERETIEA fluent-bit 2 KH0IRSGUE H B HARE HEF O, TR EHE SRS
i - Operator £/ glog TE¥%HEICREIbREEIREH

Bl Operator (U REHAH &

FEERESLPIN YAML BCE SR, AT LIEA DRSS THY config Fl env FBIFECE H EIC ke bl iR

spec:
graphd:
config:
# BEROERIREE R SRV, RIMER false, REFEEM.
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https://linux.die.net/man/8/logrotate
https://fluentbit.io/
https://github.com/google/glog

17.6.3 HHERHE

redirect_stdout: "false"
# BRABHEIZERS] - INFO. WARNING, ERROR #1 FATAL. EXfE#3I 0. 1. 2 # 3,
stderrthreshold: "0"
env:
- name: GLOG_logtostderr # HEBALERHIRM AR Ho
value: "1" # 1 RRBEAIRERIR, 0 RREAXHFH,
image: vesoft/nebula-graphd
replicas: 1
resources:
requests:
cpu: 500m
memory: 500Mi
service:
externalTrafficPolicy: Local
type: NodePort
version: v3.5.0
metad:
config:
redirect_stdout: "false"
stderrthreshold: "0"
dataVolumeClaim:

resources:
requests:
storage: 16Gi
storageClassName: ebs-sc
env:
- name: GLOG_logtostderr
value: "1"

image: vesoft/nebula-metad

FJEE#T: January 31, 2024
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17.6.4 NebulaGraph®E &IS58 #i 5%

17.6.4 NebulaGraph#E AT S 5 H 5g

NebulaGraph# &£ F 4 NI BEEE 5 B2 MBS F . XS S EE IS EARRNT AL - SHRARGF, A—0iuhERSE 21 EEk - h
THRIEZ A BIAEIRA—5E, NebulaGraph®&E#E#H Raft VML T £ FEIAR S o Raft hillf, &40 Faliaikst— Leader B,
Leader BIA&fM S4B 5%k, Follower Bl 35 2 BiEiER -

i#id Operator f##INebulaGraphSEHAERENEHIREF, — DFRETT Rl 2B LR BUARSS DUMAT 3 - RTIRENE AL, 2 WIiTRE)

FH e W Leader BIAFIER T SF LR ILIRSS, & SE0ZD VLG R - A THAXMES, Operator 27ENebulaGraphfREHAD T

HEEF, BOAK Leader BIZNERSEIHAMRSZFMRTI L o iXHE, H—PAEMET R T EFPIRER, HAT A ER Leader RIZRBEMSARSLAL T2 7 i
R, DURIESERHIE S W A -

—MERET R ERVETE Leader BRI F HARTY sl p9iX 1N B2 AT BE AR LB (8] o T B AF MR BRSNS F s (8], Operator &t T —4
441 enableForceUpdate Z41 o MHiER A /MR ER, FRAZSEEEN true , iXFE, Leader BIAKASHHEBE KM S L, ARz =
BRI

TREN T Fl & 51
Operator £7ELL M B T4 NebulaGraph 8517 5h 5 5

» NebulaGraph SRR L £ 2L
 NebulaGraph SE#HIALE &L L2 o

Be B VR B B BT SR G
TEQIRRERELHIRY YAML SCiH, #00 spec.storaged.enableForceUpdate 241, % & 7 true 5§ false , DUEHIVRBHE HAOHE o

4 enableForceUpdate 7y true i, FRANIEH R Leader BIZA, WIMINIPWASHEHESE; k2, FriT#ok Leader BIA, LARIFERAILE ]
FAME o BRAE R false ©

P E enableForceUpdate /7 true I, HLRIZA B ABREH TG HRAE o FONIZIRE SR ERERE Pod, MRS & A HER Z Rl & P i sk R W1
W

B ER {1

spec:
storaged:
enableForceUpdate: true // I&BA true BY, NIBAENEHAIRE,

5 FH: January 31, 2024
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https://kubernetes.io/zh-cn/docs/tutorials/kubernetes-basics/update/update-intro/
https://kubernetes.io/zh-cn/docs/tutorials/kubernetes-basics/update/update-intro/

17.7 bR E &

17.7 % H A

NebulaGraph Operator i fiNebulaGraphS R HITE D, shAMBMIRS & & 1EHi217 « X NebulaGraph£E#t i i —H = (L 1THT,
NebulaGraph Operator 4 H 5l {7 45840 - ASET R NebulaGraph##t+ 1 4 Storage 55 Pod, HEIIEREMEEAH], B
Nebular Operator A #17HE H 7 -

17.7.1 BS54

%#% NebulaGraph Operator

17.7.2 #AEH TR
. fl#NebulaGraph##f - EAESHES % Kubectl #%ENebulaGraph®##£e# £ Helm #}#NebulaGraph#4f
. T8 Pods #4LT Running JRASKS, MRIRCEE, MHIFRA N <cluster_name>-storaged-2 Pod °

kubectl delete pod <cluster-name>-storaged-2 --now

<cluster_name> N NebulaGraph#E# &4 o
. NebulaGraph Operator Hzhf[##%H <cluster-name>-storaged-2 ) Pod, LMEE ik o

AT kubectl get pods Z& <cluster-name>-storaged-2 Pod [BIENRA o

nebula-cluster-storaged-1 1/1 Running 0 5d23h

nebula-cluster-storaged-2 0/1 ContainerCreating 0 1s
nebula-cluster-storaged-1 1/1 Running 0 5d23h
nebula-cluster-storaged-2 1/1 Running 0 4m2s

2 <cluster-name>-storaged-2 [\IRZXHH ContainerCreating 284 Running 5, 15iBH B ARk ©

)5 #3F: January 31, 2024
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17.8 & WA

17.8 & I in) &
17.8.1 NebulaGraph Operator SZ#F v1.x it INebulaGraphfi&?

AFF, Hh vlx BRI NebulaGraph /"% ## DNS, i NebulaGraph Operator 75 Z{#f DNS °

17.8.2 (E R AHAF (g & 75 AT LUPRIE SRR R 7

TCELRIE  (# AMAZERRE Pod W EE—MFEMT A, NebulaGraph Operator B AN ST E R T HU& AR I i T PR 7S

17.8.3 JUEA BRI, AHGRISENE?
HEIRAT A R, DUTMOR A R RS -

17.8.4 Operator X R4 replica F1NebulaGraphP# X replica f&—FEAIIS?

ZHFEARFRMAE - Operator SUEH A replica /& K8s ) Pod EIAS, AU replica £NebulaGraphH H45 FEIZA

17.8.5 {1{T&%E NebulaGraph £ H & ARSSHIHE?

NebulaGraph 5 H G %A RS K8s St , HILTLiEET kubectl logs ZE © FI /AT LUlIT i A B Se - AE AR N B E H &S0 5 2RI EL
NebulaGraph £#4 RS HE -

BAEIIT

# BREHAMNBB/PAIEN Pod &R, HAR <cluster-name> HEEFLH,
kubectl get pods -L app.kubernetes.io/cluster=<cluster-name>

# A Pod REYAEE, BIEN#A nebula-graphd-0 &85
kubectl exec -it nebula-graphd-0 -- /bin/bash

# #A /Jusr/local/nebula/logs BR, BEREX M-
cd /usr/local/nebula/logs

17.8.6 host not found:nebula-<metad|storaged|graphd>-0.nebula.<metad|storaged|graphd>-headless.default.svc.cluster. local £&i%

AR A AR

XMER—BORE T DNS T RT3, TREEGBN TEEL - MRABK T &MY, TEFRPEN Operator ELE X IHFHH
kubernetesClusterDomain ¥ © [ {&24 Operator Bt CAFAIIRIEL T

1. &% Operator B & -

[abby@master ~]$ helm show values nebula-operator/nebula-operator
image:
nebulaOperator
image: vesoft/nebula-operator:v1.6.2
imagePullPolicy: Always
kubeRBACProxy:
image: bitnami/kube-rbac-proxy:0.14.2
imagePullPolicy: Always
kubeScheduler:
image: registry.k8s.io/kube-scheduler:v1.24.11
imagePullPolicy: Always

imagePullSecrets: []
kubernetesClusterDomain: "" # SE&#i54, ERIAA cluster. locals

2. 1B kubernetesClusterDomain FEXA(E N EEREIE & -

helm upgrade nebula-operator nebula-operator/nebula-operator --namespace=<nebula-operator-system> --version=1.6.2 --set kubernetesClusterDomain=<cluster-domain>

i Operator FTERYfr % Z5 (6], 9B AR o
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17.8.6 host not found:nebula-<metad|storaged|graphd>-0.nebula.<metad|storaged|graphd>-headless.default.svc.cluster.local 53 a1l figk?

)5 EH: January 31, 2024

- 685/750 - 2023 vesoft Inc.



18. EiTH

18. Fit&

18.1 NebulaGraph Algorithm

NebulaGraph Algorithm  (f&f#i Algorithm) J&—##ZT GraphX (J Spark MAMREF, Eid#R% Spark (L5509 = F SE A& % T 2N
NebulaGraph##f #E T EEEHATERTE, W LU REE 0/ b ETFrEEH % DataFrame #UTHEITEA -

18.1.1 KA A

NebulaGraph Algorithm k{ZfINebulaGraph RN R AT ©

NebulaGraphfi 4 NebulaGraph Algorithm kg7
nightly 3.0-SNAPSHOT
3.0.0 ~ 3.6.x 3.x.0
2.6.x 2.6.x
2.5.0~2.5.1 2.5.0
2.0.0~2.0.1 2.1.0
18.1.2 AR fF

TEff ] Algorithm Z g, F P FEFIALUTE L.

* NebulaGraphfi % EEHE IR - 1¥4HFR, % NebulaGraph%ZE#lE o
* Spark fiAN 2.4.x

* Scala it 2.11 -

o (M%) WRFAFFEE Github FIUEHHN Algorithm, FETHRIFETR, WLLERZS Maven °

18.1.3 i R

BT R 2 A r RS, Rk R & UDataFrame U By iR B IETF6% « F 7 fT DURIEL 575K, BATRISIREs AL — 20, flangeit ~ oi
o

I

2 .mpatibility

Algorithm v3.1.0 AR Z /T, BE#ERCEEER, & ID (EFRLAUEE, B ID WLUE INT KA, 50&2 String RAEEGRA S L -
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https://github.com/vesoft-inc/nebula-algorithm
https://spark.apache.org/graphx/
https://maven.apache.org/download.cgi

18.1.4 L EE

NebulaGraph Algorithm SR E LT o

R

PageRank

Louvain

KCore

LabelPropagation

Hanp

ConnectedComponent

StronglyConnectedComponent

ShortestPath

TriangleCount

GraphTriangleCount

BetweennessCentrality

ClosenessCentrality

DegreeStatic

ClusteringCoefficient

Jaccard

BFS

DFS

Node2Vec

WL
TR HEF

PR

PRE SRR
Sk o &

RGBS &

R

=R
EE =ML

IR
B

AR SE

RIEALSE

INAikZpes

RITTHER ~ B
T AIEHE

MRS ~ R
IR

XA - R
R

R s
R~ iR AH

AT ~ et

AT ~ I
R

XA E

BERAEALRI ~ F94%
g4

BE-=rabivin

WL 45K T B
B M

KT 2T,
RENCS -7 PR )

RS I
RES 2P

B EEH 5

HERE ~ FLIE VR
s

FEMLEETHE ~
P

R - R
BRI

JZFFIP ~ B
BR{EALK

[P S

R AR

pagerank

louvain

kcore

Ipa

hanp

cc

SCcC

shortestpath

trianglecount

count

betweenness

closeness

degree,inDegree,outDegree

clustercoefficient

jaccard

bfs

dfs

node2vec

18.1.4 CHFEVE

B ERR T

double/string

int/string

int/string

int/string

int/string

int/string

int/string

string

int/string

int

double/string

double/string

int/string

double/string

string

string

string

string

the

IRTEREIELERE AEINebulaGraph i, E# B EZ [ 1Y Tag AR AR A IRFIETE R o
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18.1.5 SKITT ik
NebulaGraph Algorithm SEE8E ARG R«

1. #|fl NebulaGraph Spark Connector M\NebulaGraph i & ##f» DataFrame °
2. DataFrame ¥t GraphX A& °
3. i GraphX &K E (filin PageRank) =i BTN (fl4 Louvain #HX %)

AR SSIIT AR LA AR Scala SCf o

18.1.6 XE{ NebulaGraph Algorithm
GETT

1. 7Ef% B % nebula-algorithm ©

$ git clone -b v3.0.0 https://github.com/vesoft-inc/nebula-algorithm.git
2. j# N\ B 3% nebula-algorithm ©

$ cd nebula-algorithn
3. JRIFETA -

$ mvn clean package -Dgpg.skip -Dmaven.javadoc.skip=true -Dmaven.test.skip=true

UFSERUE , 7E H 3R nebula-algorithm/target T A2 BRSPS nebula-algorithm-3.x.x. jar ©

Maven T2 G T #

kiR

18.1.7 i FH 7 i%
REEED (%)
Lib PEFREET 10 B BRI B, PP AT LLE T A A A 0 2 A B o

1. FE3CHE pom. xml HE SIS o

<dependency>
<groupId>com.vesoft</groupId>
<artifactId>nebula-algorithm</artifactId>
<version>3.0.0</version>

</dependency>

2. B ASEOARA R (UL PageRank Hffl) o BLZEMARGIES BRH]

18.1.5 K%

ﬁbte

HUTHER DataFrame BUNE—FE#EiG5, £ 7R EMS, F=7E0NE (JENebulaGraph## Rank) -

val prConfig = new PRConfig(5, 1.0)
val prResult = PageRankAlgo.apply(spark, data, prConfig, false)

AR YT AL ID & String KA, W[LAZ% PageRank BRI o /Rl 2E47 T ID #&#e, ¥ String K45 % Long KA,

Long K% ID @45 4a1 String KA -
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https://github.com/vesoft-inc/nebula-algorithm/tree/master/nebula-algorithm/src/main/scala/com/vesoft/nebula/algorithm/lib
https://repo1.maven.org/maven2/com/vesoft/nebula-algorithm/
https://github.com/vesoft-inc/nebula-algorithm/tree/master/example/src/main/scala/com/vesoft/nebula/algorithm
https://github.com/vesoft-inc/nebula-algorithm/blob/master/example/src/main/scala/com/vesoft/nebula/algorithm/PageRankExample.scala

18.1.7 fEAIIA

HERZEIRE

1. BERE

# Spark HXEE
spark: {
app: {
name: LPA
# Spark DR#E
partitionNum:100
}
master: local

}

data: {

# BUER, BIEEA nebula. csv. jsone

source: nebula

# BIEEREE, HEMENERSANBER, BJ¥E[ER nebula. csv. json,
sink: nebula

# BERTRENE,

hashWeight: false

}

# NebulaGraph#fl % E2i&
nebula: {
# BUBR, NebulaGraphfEAREIHHAVEIBIREY, nebula.read WEZEF £,
read: {
# P Meta ARSI IP MuutANIRO, S MMUEATESGES (,) 9% &= : "ipl:portl,ip2:port2",
# M docker-compose $PE, IHAREIEE docker-compose BRETEISEBEVIHEO
# TJLLA docker-compose ps'&EE&E
metaAddress: "192.168.%.10:9559"
# NebulaGraphBlZEa] &5
space: basketballplayer
# NebulaGraph Edge type, %4 labels BY, ZNOBIKIRITSH.
Llabels: ["serve"]
# NebulaGraph &1 Edge type WEIMRH, IWEBMRHEABEAMNINES, BWHERH Edge type MR,
weightCols: ["start_year"]
}

# BIEERE, BB REETINebulaGraphBs, nebula.write BIBREF 43K
write:{
# Graph FRSHY IP HuHANIRO, ZMULARSGES (,) 59F. 830 : "ipl:portl,ip2:port2",
# 15 docker-compose #E, WHAFEHE docker-compose PREIEIANERHIIHO
# BILAA docker-compose ps'&E&
graphAddress: "192.168.%.11:9669"
# Fif Meta ARSSHY IP HubANIRO, ZMMUIARSGES () 59F8. 830 : "ipl:portl,ip2:port2",
# 15 docker-compose &, WHAFEHE docker-compose PREIEIANERHIIHO
# BILAF docker-compose ps'&E&
metaAddress: "192.168.*.12:9559"
user:root
pswd:nebula
# ERXEEESZARERTORZEZER Tag
# NebulaGraphBE|ZEja] &5
space:nb
NebulaGraph Tag %75, ENtELERREAZ Tag. Tag FHEMLMEENT
PageRank : pagerank
Louvain : louvain
ConnectedComponent : cc
StronglyConnectedComponent : scc
Labe LPropagation : lpa
ShortestPath : shortestpath
DegreeStatic : degree. inDegree. outDegree
KCore : kcore
TriangleCount : tranglecpunt
Bet entrality : bet
tag:pagerank

R ST T T

}
}

local: {
# BIER. ENtEMEIRRA csv XML json SXHHBY, local.read MIEEEF £3o
read: {
filePath: "hdfs://127.0.0.1:9000/edge/work_for.csv"
# IR SV XMHRERK, EH (L0, cl, 2, ..., _cn] RRERK, ERAFER json XHE, EFERRIBIRE,
# fEHAS ID UKL,
srcld:"_c0"
# B8 ID FEYRk.
dstId:"_c1"
# INEFIRK
weight: "_c2"
# csv XHERBEBERK
header: false
# csv XHMIDIRR
delimiter:","

}

# BUEEE, BItEEREED) csv XfFal text XXHBY, local.write MIEREF £,
write:{

resultPath:/tmp/
}
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https://github.com/vesoft-inc/nebula-algorithm/blob/v3.0.0/nebula-algorithm/src/main/resources/application.conf

18.1.8 ##i

algorithm: {

# RERTHNEE, AEER

# pagerank. louvain. connectedcomponent. labelpropagation. shortestpaths.
# degreestatic. kcore. stronglyconnectedcomponent. trianglecount.

# betweenness. graphtriangleCount.

executeAlgo: pagerank

# PageRank B
pagerank: {
maxIter: 10
resetProb: 0.15
encodeId:false # WRR ID BFFFRLEE, BERBEN true

}

# Louvain B¥

louvain: {
maxIter: 20
internalIter: 10
tol: 0.5
encodeId:false # WRR ID BFFFRLEE, BERBEN true

}

# ..

}

}

ﬁbte

YACEN sink: nebula FINFE, BIRERIHZESERK W EEINebulaGraphB£HE, XX FEIZIN TAG FHEIEAERENNE - S B CEFRE
o e

2. BRI HEAESS
S{SPARK_HOME}/bin/spark-submit --master <mode> --class com.vesoft.nebula.algorithm.Main <nebula-algorithm-3.0.0.jar_path> -p <application.conf_path>
EN/E

S{SPARK_HOME}/bin/spark-submit --master "local" --class com.vesoft.nebula.algorithm.Main /root/nebula-algorithm/target/nebula-algorithm-3.0-SNAPSHOT. jar -p /root/nebula-algorithm/src/main/
resources/application.conf

18.1.8 {5

» Eit# T H——NebulaGraph Algorithm /4% (2 4> 36 )

FJEH#T: January 31, 2024
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https://www.bilibili.com/video/BV1fB4y1T7XK

19. NebulaGraph Spark Connector

19. NebulaGraph Spark Connector

NebulaGraph Spark Connector f&—1> Spark i###%, #Efiti#it Spark PR 15 NebulaGraph#{#f1IEE)] - NebulaGraph Spark
Connector i Reader fl Writer Fi#Bsr4HAL

* Reader

#4t—1 Spark SQL 30, FIF A L% 0 42N ebulaGraph BEUE, BGER—1 58 Edge type BISUR, FRAsmiy sy Fa s
i Spark ) DataFrame °

* Writer
fEft— Spark SQL #[1, FF Al DU FIZ#E O %wF8 R DataFrame #&zAE0E: % 55 #it & 5 ANebulaGraph °

H L #Hi%8Hi%% 1. NebulaGraph Spark Connector °

19.1 iR FEATE

NebulaGraph Spark Connector ~ NebulaGraph /A Spark FASK b5 2 U1°F ©

Spark Connector ki NebulaGraphfiiZ4 Spark fiiA
nebula-spark-connector 3.0-3.0-SNAPSHOT.jar nightly 3.x
nebula-spark-connector 2.2-3.0-SNAPSHOT.jar nightly 2.2.x
nebula-spark-connector-3.0-SNAPSHOT.jar nightly 2.4.x
nebula-spark-connector 2.2-3.4.0.jar 3.X 2.2.x
nebula-spark-connector-3.4.0.jar 3.X 2.4.x
nebula-spark-connector 2.2-3.3.0.jar 3.X 2.2.x
nebula-spark-connector-3.3.0.jar 3.x 24.x
nebula-spark-connector-3.0.0.jar 3.x 2.4.x
nebula-spark-connector-2.6.1.jar 2.6.0, 2.6.1 2.4.x
nebula-spark-connector-2.6.0.jar 2.6.0, 2.6.1 2.4.x
nebula-spark-connector-2.5.1.jar 2.5.0,2.5.1 2.4.x
nebula-spark-connector-2.5.0.jar 2.5.0,2.5.1 2.4.x
nebula-spark-connector-2.1.0.jar 2.0.0, 2.0.1 2.4.x
nebula-spark-connector-2.0.1.jar 2.0.0, 2.0.1 2.4.x
nebula-spark-connector-2.0.0.jar 2.0.0, 2.0.1 2.4.x
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19.2 EHTR

19.2 ERYF

NebulaGraph Spark Connector & T L F %5
* #EARFHINebulaGraph®# 2 T4
* 7E[f—""NebulaGraph#E #f i N [a] & 25 (8] 2 AT -
e NebulaGraph 5 & A EHRE 2 BT REUE -

454 NebulaGraph Algorithm #FEIHE -

19.3 Bt
NebulaGraph Spark Connector 3.4.0f A4 40T -
o FEMZPERICETL, AN E ~ R EEL ~ $UTEIRIREE -
o EMEZMEIRACED, 5 A FERRZEN NS A A ID ~ #igs ID ~ BR9S ID siE M -
» Reader CFFTCJE LU 42 J8 14 L ©
» Reader ¥ ##fNebulaGraph#{#f 3 E s, Graphx #J VertexRDD #ll EdgeRDD, ¥ #fiE Long %5 ID
« %i—T SparkSQL {§ EAURIE, %i—FA DataSourceV2 j#{7NebulaGraph%{f & -
o #F insert ~ update I delete =FPE AR o insert A SHHA (HE) HUE, update BN HH CAATEREDE,  delete B HMBREDE -

» ¥ ##5NebulaGraph 2 [Alf) SSL JI# i o

19.4 FH IR

Release notes

19.5 3XHL NebulaGraph Spark Connector
19.5.1 iFfTH

1. 52F& £ nebula-spark-connector °
$ git clone -b release-3.4 https://github.com/vesoft-inc/nebula-spark-connector.git

2. 7 N\ H 3 nebula-spark-connector °
3. JIEFEFTE o ARERAE) Spark frdBE A AR o
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https://github.com/vesoft-inc/nebula-spark-connector/releases/tag/v3.4.0

19.5.2 Maven Zf2 G F F#

ﬁbte

T OLEX AR Spark ©

e Spark 2.4

$ mvn clean package -Dmaven.test.skip=true -Dgpg.skip -Dmaven.javadoc.skip=true -pl nebula-spark-connector -am -Pscala-2.11 -Pspark-2.4

e Spark 2.2

$ mvn clean package -Dmaven.test.skip=true -Dgpg.skip -Dmaven.javadoc.skip=true -pl nebula-spark-connector_2.2 -am -Pscala-2.11 -Pspark-2.2

e Spark 3.x

$ mvn clean package -Dmaven.test.skip=true -Dgpg.skip -Dmaven.javadoc.skip=true -pl nebula-spark-connector_3.0 -am -Pscala-2.12 -Pspark-3.0

HFESERUE . TEHREISCMR target T A IS nebula-spark-connector-3.4.0-SHANPSHOT . jar ©

19.5.2 Maven LR T

Nk

19.6 fEH 5%
/] NebulaGraph Spark Connector 5% NebulaGraphtf, HFEFEYRE DL ACSRI A S -

# MNebulaGraphiEEX sinEHE,
spark.read.nebula() . loadVerticesToDF()
spark.read.nebula() . LoadEdgesToDF ()

# J¥ dataframe FUE(EA=RFNLE ANebulaGraph,
dataframe.write.nebula().writeVertices()
dataframe.write.nebula() .writeEdges()

nebula() WM MEESR, GIFEZECEMLSEE -

19.6.1 MNebulaGraphiszEUAHE

val config = NebulaConnectionConfig
.bui lder()
.withMetaAddress("127.0.0.1:9559")
.withConenctionRetry(2)
.withExecuteRetry(2)
.withTimeout(6000)
-build()

val nebulaReadVertexConfig: ReadNebulaConfig = ReadNebulaConfig
.bui lder()
.withSpace("test")
.withLabel("person")
.withNoColumn(false)
.withReturnCols(List("birthday"))
.withLimit(10)
.withPartitionNum(10)
_build()
val vertex = spark.read.nebula(config, nebulaReadVertexConfig).loadVerticesToDF()

val nebulaReadEdgeConfig: ReadNebulaConfig = ReadNebulaConfig
.builder()
.withSpace("test")
.withLabel("knows")
.withNoColumn(false)
.withReturnCols(List("degree"))
.withLimit(10)
.withPartitionNum(10)
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-build()

val edge = spark.read.nebula(config, nebulaReadEdgeConfig).loadEdgesToDF()

* NebulaConnectionConfig &£ NebulaGraph#JECE, WHAUIT °

ZHL ST
withMetaAddress =
withConnectionRetry &
withExecuteRetry &
withTimeout &

WL

fTE Meta fRGHUHIANE, Z ik #0ES
BEEEE AN ELAC E withGraphAddress ©

19.6.2 [MINebulaGraph 5 A%l

(,) B@JF, #3X)y ipl:portl,ip2:port2,... °

NebulaGraph Java Client i##%NebulaGraphf & X% - BIAEN 1 »

NebulaGraph Java Client $#fTE BRI E XIS - BRINEH 1 -

NebulaGraph Java Client i#RNERIFEIT ] o BRINED 6000, #fi: ZFP (ms)

* ReadNebulaConfig & 1HNebulaGraphZ{iEIACE , VAT °

S feayuviil 1iAA

withSpace £ NebulaGraph&z3 8] & 5 ©

withLabel B NebulaGraph[&z 8] Tag 5% Edge type %5 °

withNoCo Lumn S BB EEUEM: o BOMER false , FRIEEUBME o BUEH true I, FRAIEEUSME, M
withReturnCols B & TLRL ©

withReturnCols = fit B B S O B 1SR o #83K List(propertyl,property2,...) , ERIMEN List() , FR
EEERE I ©

withLimit & fit & NebulaGraph Java Storage Client —{X MRS EBUADE AR TEL - ZRIAER
1000 -

withPartitionNum T it B HNebulaGraph##EHT Spark 53 [X 4L « BRIAEH 100 o Z{ERIELE Sl E

ZIARIRYS 4R (partition num) e

19.6.2 [A]NebulaGraph 5 A%

the

DataFrame #1712 H3I{ENE %S ANebulaGraph °

val config = NebulaConnectionConfig
.builder()
.withMetaAddress("127.0.0.1:9559")
.withGraphAddress("127.0.0.1:9669")
.withConenctionRetry(2)
.build()

val nebulaWriteVertexConfig: WriteNebulaVertexConfig = WriteNebulaVertexConfig

.bui lder()
.withSpace("test")
.withTag("person")
.withVidField("id")
.withVidPolicy("hash")
.withVidAsProp(true)
.withUser("root")
.withPasswd("nebula")
.withBatch(512)
.build()
df.write.nebula(config, nebulalWriteVertexConfig).writeVertices()

val nebulaWriteEdgeConfig: WriteNebulaEdgeConfig = WriteNebulaEdgeConfig
.builder()
.withSpace("test")
.withEdge("friend")
.withSrcIdField("src")
.withSrcPolicy(null)
.withDstIdField("dst")
.withDstPolicy(null)
.withRankField("degree")
.withSrcAsProperty(true)
.withDstAsProperty(true)
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19.6.2 [MINebulaGraph 5 A%l

.withRankAsProperty(true)
.withUser("root")
.withPasswd("nebula")
.withBatch(512)
-build()
df.write.nebula(config, nebulalriteEdgeConfig).writeEdges()

ZRING ABEFCH insert , A LLEIT withriteMode AL E {E20 update B delete :

val config = NebulaConnectionConfig
.bui lder()
.withMetaAddress("127.0.0.1:9559")
.withGraphAddress("127.0.0.1:9669")
.build()

L nebulaWriteVertexConfig = WriteNebulaVertexConfig
.bui lder()

.withSpace("test")
.withTag("person")
.withVidField("id")
.withVidAsProp(true)
.withBatch(512)

.withWriteMode (WriteMode.UPDATE)

<
S
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-build()

df.write.nebula(config, nebulaliriteVertexConfig).writeVertices()

19.6.2 [MINebulaGraph 5 A%l

* NebulaConnectionConfig &£ NebulaGraph#JECE, WHAUIT °

withMetaAddress
withGraphAddress

withConnectionRetry

* lWriteNebulaVertexConfig =5 A RAVELE, VAL o

B
withSpace
withTag
withVidField
withVidPolicy

withVidAsProp

withUser
withPasswd
withBatch
withWriteMode

withDe leteEdge

o

X
=H

=)

B o

7 R B

ViAA
5 Meta [R&5H0HEE, £ AR SGES () BRAF, #&30H ipliportl,ip2:port2,... °
Graph R&HHnE, 20 ihk HESGES () BB, #3008 ipliportl,ip2:port2,... °

NebulaGraph Java Client i##NebulaGraphfE K EL - BHAEN 1 -

Vi

NebulaGraph!# 7 5] 4 -

G5 AR FERLIKE Tag &5

DataFrame '{£ 5 ID (9%

A4 ID B, RARMESTEE, NebulaGraphfUs#f HASH o ZRIANMMBLS o

DataFrame F{Eh & ID 5 EEMIERBHES A o BIMEH false o WIRFEN true , iF
iR Tag FAHM vidField HHFEIIBMES -

NebulaGraphffi /14 « EAF RS HIIE, THRICER LMY -

NebulaGraph i /4 % R 2F RS -

— KB ANEERTE, BROAE D 512 © 2 withiriteNode 7y update I, % BEUBALE N 512 ©
B o ATIEE insert ~ update Fl delete © BRIAT insert ©

B S R BRI AT SRR AT © BRIAH false © 24 withWriteMode Y delete BSFAERK ©
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19.6.3 Rl

* liriteNebulaEdgeConfig &5 NAMIALE, ViBHAIT ©

ZH SR VLB

withSpace = NebulaGraph& % 8] 4 5 »

withEdge = B NARFRERILE Edge type &5 ©

withSrcIdField = DataFrame #{E LG A%

withSrcPolicy i BRI S, RAREST B, NebulaGraph{Us £ HASH o BRI ST -

withDstIdField & DataFrame F{EJy H 051

withDstPolicy i SNBRER, RANBLETE%L, NebulaGraph{X# HASH o BRI MIBLET -

withRankField i DataFrame F{F rank A% - BRIAAE A rank °

withSrcAsProperty %= DataFrame H{ERLIASHITIETHERBIES A « BUAMER false o WERALEN true , 1
W% Edge type A H srcldField HHRIAIEMES -

withDstAsProperty i DataFrame F/E HAS AR EWIERBIESA o BOIMER false  MREEN true , F
W% Edge type #1771 dstIdField MFEIHIE S o

withRankAsProperty % DataFrame #{F rank BIF 2T HAENBIET A  BOAER false o WERECEN true , 1§
% Edge type HHFl RankField MR EMES o

withUser # NebulaGraphffi /14 « EARFBEHIIE, THRICER -G -

withPassud o NebulaGraphf /4 %f R AT o

withBatch P — WG NREHEITEL, BROMED 512 © 2 withiiritelode 27 update B, XS ERAIE S 512 ©

7

withiir i teMode BB, o FEME N insert ~ update Fl delete © BRI insert ©

19.6.3 REIHE

AR RIS R RIS o

)5 #3F: January 31, 2024
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20. NebulaGraph Flink Connector

20. NebulaGraph Flink Connector

NebulaGraph Flink Connector s&—## 8 Flink f /7 H# i NebulaGraphf3%E 88, ¥ M\NebulaGraph ¥ i Bds, sigig i
AN ER AR I AR 5 A NebulaGraph B £ 2 -

W £ Hi%8Hi%% W, NebulaGraph Flink Connector °

20.1 & Y
NebulaGraph Flink Connector i& T Ll Fi% 5
£ RFRINebulaGraph#E#E 2 [ET R HHE
» 7E[7—>NebulaGraph ik i AR [7 2 A 2 [ F R4 -

* NebulaGraph 5 HAEER 2 T -

20.2 i

Release notes

£ 55T January 31, 2024
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https://github.com/vesoft-inc/nebula-flink-connector
https://github.com/vesoft-inc/nebula-flink-connector/releases/tag/v3.5.0

21. NebulaGraph Bench

21. NebulaGraph Bench

NebulaGraph Bench & —# | LDBC %% %I NebulaGraphi#t 1774 gEMlli) TH -

211 &R
o RN EE - 5 A NebulaGraph ©

* XfNebulaGraph®E &7 AEM I, -

21.2 EFiEA

Release

PEAIE I iAH% 2 I NebulaGraph Bench ©

5 E#T: January 31, 2024
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https://github.com/vesoft-inc/nebula-bench/releases/tag/v1.2.0
https://github.com/vesoft-inc/nebula-bench/blob/release-1.2/README_cn.md

22. WL FAQ

22. & DA FAQ

ASCHN T (# i NebulaGraph 3.5.0 WAl BEE R H WAL, TP a] U SO o O Bl Y AR RO BE B HAH R (] -

AR RSP RO TCIE R R, 5% NebulaGraph i$iz $RAE#R%Z GitHub issue °

22.1 T ARFM
22.1.1 Ft 4 FMRGIF R G H A5

NebulaGraph— E7EFEHF 4, ThEESIRIERIT NI RES A2, WMRLIA—E, 1B issue iBHINebulaGraph[HiFk

%te

AR A A ST R R

- B PRT L DU TR AT b A R 2 b RagE A\ e DU o
. i Markdown {E2CCHY o 5EALG A8 TUAIKERAY "Commit changes", X4 fii% —1 GitHub pull request °
. SERL CLA %%, FHHZEA 2 {if reviewer #iigidid Bl Al &3F o

22.2 KTy A

Eﬂﬁ%ﬁﬁ

NebulaGraph 3.5.0 5 %A (E#FNebulaGraph 1.x #1 2.x) BOEEME N ~ F @ E D IEIMAATRA « (ERZRE iR R RS
Wi, RSBURSHEIRE o IR XS W% NebulaGraph FRUAZ HRIRA o &5 TRBSHE MR MAA -

22.3 RTHATHES
22.3.1 QA ZbEEEEAR (5 B -1005: GraphMemoryExceeded: (-2600)

XA Memory Tracker % M), ‘B 7 MRS N 77 FBIE T 15%0€ BIER % B8R - XMLEI R LU Bh 5 AR 55 FE 9 R 4880 OOM. (Out
of Memory) killer £ 1F © R4 9%

L RBENFEMEN: Bt FHEEEEGSITEIRFOANTHE - RN EFEHERTRR, B2 MR rfEN -

2. 1&& Memory Tracker NACE: WRENFHEAREIAE, £E Memory Tracker UFHKRHELE o 3X F3F memory_tracker_untracked_reserved_memory_mb
CREFIRERAOTIEE NF&, M) MB) , memory_tracker_limit_ratio (PIAEFRMIELMB) . LAK memory_purge_enabled (RH/EANFAEE) - XF
Memory Tracker FIACE, £ M memory tracker FCE ©

3. (EACE: MIREFRELL, FEGXLRCE - Flin. R AAERENIIE, 7T LU nenory_tracker_Limit_ratio HI{H

22.3.2 WA AbHEE R (5 S SemanticError: Missing yield clause

MNebulaGraph 3.0.0 JFh, #iHTEA] LOOKUP ~ GO ~ FETCH A% VIELD T-H)45 Bl 25 5 - #5152 WYIELD o

22.3.3 QAT AL BREE1(F S, Host not enough!

A 3.0.0 WA G, EECE S AINAY Storage W HCIEEINES, EE UHAIERIULER Storage T AiEiE Meta g5 o L7 1EH
ADD HOSTS 345, ABEIEHLE Storage T4  #ES WEH Storage HHl o
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https://discuss.nebula-graph.com.cn/
https://github.com/vesoft-inc/nebula/issues
https://github.com/vesoft-inc/nebula/issues/new

22.3.4 WA b HEE 1R (5 B To get the property of the vertex in 'v.age', should use the format 'var.tag.prop'

22.3.4 QA b EHEER(E B To get the property of the vertex in 'v.age', should use the format 'var.tag.prop'
M 3.0.0 JRAEFLE, pattern LIFFIN LA Z A Tag, FrLUREEMERS, FEAIMEE Tag &5 o R RETURN T84 B2 BCH
RETURN ZEE% . Tagl . BlER ©

22.3.5 fIfATAbBREE 1R S Storage Error E_RPC_FAILURE

RESIREEH ) Graph %5 Storage fRFIER T L A0ELE, SE Storage RSN < FHZ A LU FHHATT R

o (BB E LM 7E nebula-graphd. conf SUHFHEEL --storage_client_timeout_ms Z¥XAUME, LAMEIN Storage client FUIERZERTET ] o ZEM A N ZE
> (ms) o @i, 1%E --storage_client_timeout_ms=60000 ° U[I5E nebula-graphd.conf SCEEHARECEZSEL, BTG o #R: TEERE ST LT

B0 --local_config=true FFEE RS °

o EEIER: WASFEAMENER, FTeROH T R4 HREZREE; B GO HAME MATCH Ef (RIEAML, FELMML) -

[ Storaged /2% &4 OOM © (dmesg |grep nebula) ©
* 7y Storage RZ5 a2 tEIEREE LFHY SSD ELE AT ©
o FHiiEK o

22.3.6 WA ZbHEE 175 8 The Leader has changed. Try again later

CAAE, B FEHEIR 1-N X (N==partition #(&) - §[{y meta client ## leader HEFTE 1-2 M OBEEE 8 B & 58 ) 557 -

WA K NebulaGraphty, HILZIRES, WTUBEMEH dof -h BEMEZEE, RERBRESESECH -

22.3.7 %% Exchange ~ Connectors ~ Algorithm B T2 F % SNAPSHOT 11,
% 4RiERTHR7R Could not find artifact com.vesoft:client:jar:xxx-SNAPSHOT °

JRE: 2, maven (% AELE T F#E SNAPSHOT HJ@GE - maven HEHARY central O TEMIER ZAfRA, TSR &M
(SNAPSHOT) -

RS 1 maven Y setting.xmlCHH] profiles /EAIA A ML T ACE :

<profile>
<activation>
<activeByDefault>true</activeByDefault>
</activation>
<repositories>
<repository>
<id>snapshots</id>
<url>https://oss.sonatype.org/content/repositories/snapshots/</url>
<snapshots>
<enab led>true</enabled>
</snapshots>
</repository>
</repositories>
</profile>

22.3.8 TN b FREE 115 5. [ERROR (-1004)]: SyntaxError: syntax error near ?

KEAEOT, EIEATEER VIELD BF RETURN , EREEWEAREEE

22.3.9 tNfA A FREER1Z B can’t solve the start vids from the sentence
TR 5T EAENIBLE VID FFaa K o X Ry VID, s A fee, filn:

> GO FROM ${vids} ...
> MATCH (src) WHERE id(src) == ${vids}
# FHRELEMRY VID BT EEETE

sE L NIRRT REE, Flam.

# CREATE TAG INDEX IF NOT EXISTS i_player ON player(name(20));
# REBUILD TAG INDEX i_player
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22.3.10 wife 4B 545 B Wrong vertex id type: 1001

> LOOKUP ON player WHERE player.name == "abc" | ... VIELD ...
> MATCH (src) WHERE src.name == "abc" ...
# B SR name H9FR3|, KISF VID

TN, FESPHIXEE— R  can’t solve the start vids from the sentence °

22.3.10 WA AbEREE R E JE Wrong vertex id type: 1001

KRR VID R RE R create space &Y INT64 B FIXED_STRING(N) ° ¥E%i%% W, create space °

22.3.11 WA 4hEEEE R fE S The VID must be a 64-bit integer or a string fitting space vertex id length Limit.

REMAR VID 2HEEREHKE - #151E2 0 create space °

22.3.12 WA AhHEE IR (E S edge conflict BY vertex conflict

Storage ARZSAEZ TP [N £ YRR A BE TR — mEGARERE, W RERENZEHR - AR -

22.3.13 WA AbHEIR(F S RPC failure in MetaClient: Connection refused
WESR B A metad RESIRASFH, 52 metad 1 graphd IRSSFTFENLER RILEANE © 7 2 LU R %
« £ metad FITERSGS#FEE T metad RSN, WRIRSSRERT, TLLEFED) metad RS °
o TEREEIRSS 75 T H telnet meta-ip:port ZH MLPIRE o
o RBEMEAPRGOAE, HNO 55 EENERNAR, BSHRESC PR O sSF SN E -
22.3.14 WHATALEE nebula-graph.INFO FHE51%H & StorageClientBase. inl:214] Request to "X.x.X.x":9779 fai led:
N6apache6thrift9transport19TTransportExceptionE: Timed Out
fREER ] e R EINEIR & HLECK, storaged MBI o FZH L T RRTT 5
SEGER, F5) compaction, MIEBLATEE
o #7N Graph RS Storage RZ51) RPC sEE#EATETE], 7E nebula-graphd.conf U ELEI S --storage_client_timeout ms ZEXAIME o ZAEAI AL
Zf (ms) , BIMEH 60000 ZFD -
22.3.15 AT 4bEE  nebula-storaged . INFO HE51% H 7 MetaClient.cpp:65] Heartbeat failed, status:Wrong cluster! BYZ
nebula-metad.INFO &7 £515% H &5 HBProcessor.cpp:54] Reject wrong cluster host "x.x.x.x":9771!
REER IR K AT RE & A BT metad /9 ip siENOER, 5% storage Z BN HABSERE « iH2 DU R 7

FIF% storage FSEMILARITEM LR T (BUALEEERA Jusr/local/nebula ) NIHERF cluster.id SCEFMER, X5 #EE storaged k%5 °

22.3.16 WA AbFEHREEZ S Storage Error: More than one request trying to add/update/delete one edge/vertex at he same time.
IR SRR 2 BT AS VR RIS — A B — S T IR AR o A IR B S BRI B 2 o

22.4 =TI 58E

22.4.1 3 R[EEEH time spent AYE SLETA°

74 SHoW SPACES IR [B1HTH EAE =

nebula> SHOW SPACES;

| "basketballplayer" |
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22.4.2 NP ATEIEH E# NebulaGraph/s, nebula-storagedifif2fis 15— H /R E?

Got 1 rows (time spent 1235/1934 us)

o BT 1235 FOREUREA B PUTIZ AT STER AR (8], BUEIS| S NF Pl s — a5 NTERE IR S5 8 IR BCR H DT — RS T ST TE
FRHITTA ©

o BEARUT 1938 FRNE A LA BT AR R, RO AGE TR ~ BIEER, R L B ORGSR TIE TR AR A o

22.4.2 Wit 2 FEIEE E B NebulaGraph/&, nebula-storaged RS 15— B BIR4L A2

nebula-storaged JFEFR 1 15 L1 & INMRIR A ZEE N nebula-storaged 7E/3 BhiFEH £ 55 1F nebula-metad ¥ II 4 BT Storage k%5, X7 Storage RZ5UK
F| Ready 5542 EXNE3RSS « N 3.0.0 A1, Meta g5 ToiE BB ETEECE L IR INAY Storage g5, BLE SUHFRIERUIGE R
Storage R&51EM 2 Meta IRS5H o FI /0 ADD HOSTS i % )5, ABE(E Meta iRS5IEH LS Storage k55 - ELEE, W& Storage
FAH o
22.4.3 Jft 2 NebulaGraph#JiR [Bl45 R G172 [ A & T2

iX/& NebulaGraph Console 2.6.0 MAMIZE &AM, AN ENebulaGraphNAZIIEEF , REZMIR BEIEHE A SRR E

22.4.4 KT EHED
Bl (Dangling edge) 25— %A R BE & R EEUR FEH AFTE -
NebulaGraph 3.5.0 AvEUR#A S, BTt RirrE P EE Bl 1%F openCypher H#) MERGE i#A] o % T Bl AU PR IE S 4 (i B
JZ/ - 0 INSERT VERTEX, DELETE VERTEX, INSERT EDGE, DELETE EDGE -
22.4.5 T LLTE CREATE SPACE % E replica_factor NIBEL (FIAmiZE R 2) 15?9
PREGXFERE -
Storage [R5/ Raft Wil (ZHFER) | HEUERTAN, EREEEENEIAKE ARSI —F -
BLHLAREEN 1 K, replica_factor HAEXEN 1 ©

LHLERECR R AT, W replica_factor=2 , HHEF—DREIRMEN, BESFEARRIEER TIE; WHE replica_factor=4 , HEEH —EIA A UH AL
[, 3XF replica_factor=3 &—7FF o DLHLZEHE, FTLA replica_factor & A AT ELRIT o

BWEAET I K E replica_factor=3 , MIKEAE % & replica_factor=1, ANEfF ML -

22.4.6 B HFEILEE FITIE EH

22.4.7 {£ 4 60 F1 MATCH BUTARIFIE LI &), EIREE R ANE?
JRE AT B AT LR
o G0 EIE] T AHED -
* RETURN fi & ARIBEHF A ©
* fii% T Storage ARZ5H max_edge_returned_per_vertex xE M HUFE R m BT R o
o BIRMEBINR, SEEINERIRESAR -
o GO IEAIRAINIZ walk 28, @IS SN AT IEE -
* WATCH IEAJFEZ openCypher, SRANE trail KA, R HASLES, WA HUESE -
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22.4.8 WIGITHEF Tag B%/04 4, 1 Edge type B % /047

R A2 R B[R] S B A RN R AR U B A R T o

0—0—0
/N
O—

NE A FFIREAREE 5 Bk S, #WEEWES C (A->B->C->D->E->C) , Zif) 6 BhASRT, 60 IBASEINEIS D (A->B->C->D->E->C->D ) , K Hill
C->D ATLAEE &, T MATCH IBRIENZ, RNAARATLEE -

JT LB R 60 1 MATCH HUTHEFIE AV, WTRES I MATCH 1B AJRTE RS SR bE 60 B R) > -

RTHRERFAUN, 5 RYEETFL

22.4.8 WGt &M Tag BZ /015, B1 Edge type % /5507

%% show-stats °

22.4.9 WTERINER Tag BIFTH A, B &M Edge type IIFTAINY

1. @y ERRS]

> CREATE TAG INDEX IF NOT EXISTS i_player ON player();
> REBUILD TAG INDEX i_player;

2. {# F LOOKUP B, MATCH i&6]  f3il#:

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

FL#E1ES N INDEX ~ LOOKUP #1 MATCH -

22.4.10 BEANREA P OCFAHOPRIASF, HLANEIZS[A] ~ Tag ~ Edge type ~ JB1E ~ RIIHI4HR?

B8, WHHES LR TARET o

22411 KB EAHE (BEAE) 2
— RO B A R R R o N, BRI A RS -

nebula > MATCH (s)-[e]->() WHERE id(s) == "given" RETURN count(e); #HE
nebula > MATCH (s)<-[e]-() WHERE id(s) == "given" RETURN count(e); #AE

B s A X AT AR (IR HERE) | X —MEIRAHRE « FrR B RBE T S, a2 4 E00M -

22.4.12 BBHHINERAEREC IR S H HEAIAE?
BHEHERS o

A LA#EH NebulaGraph Algorithm °
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https://en.wikipedia.org/wiki/Path_(graph_theory)#Walk,_trail,_path

22.5 kR Tia4E

22.5 kTFiz4t
22.5.1 jz47 H & S0 RE e el B 5 52

—

NebulaGraphf);247 H EEAFE  Jusr/local/nebula/logs/ T, IEH INFO 5| HESCHN nebula-graphd.INFO, nebula-storaged.INFO, nebula-
metad.INFO , REFEERIAGEEH  WARNING F1 .ERROR ©

NebulaGraph{fifi glog #TE1HE ° glog %A HERULAITIEE, Frar L

 f#H crontab ¥E TS EMHEXH:, #1E1ES M Glog should delete old log files automatically °
* {fif] logrotate KFLHEFRif o i/ logrotate HH HERFEHAEN NebulaGraph/[RSSMIALE, ¥ timestamp_in_Llogfile_name ZEL{E MU,

false °

22.5.2 11a] % & NebulaGraphi A<
fRZ5i21THT:  nebula-console HHUTAT4  SHOW HOSTS META , 1. SHOW HOSTS

MRS AT FEZEEEREIZA0 bin BN, HU4T . /<binary_name> --version ii4, W LIEEF| version 1 GitHub A commit ID, #il41:

$ ./nebula-graphd --version

» Docker Compose ##
%% Docker Compose #iZHINebulaGraphhfids, 77 sUMZiELEEM, FRZESFARGEZNEE, REIaSaUT:

docker exec -it nebula-docker-compose_graphd_1 bash
cd bin/
./nebula-graphd --version

« RPM/DEB fU%7%&
AT rpm -qa |grep nebula B AT EH A

22.5.3 B2 Host &5, IHF) Host —HE.fE~ OFFLINE /B4 77

OFFLINE RZSAY Host FE—K /G B Bk -

22.5.4 WA &EH dmp STHE?

dmp AR RS SO, FAOR TR HAER, TTLLABRMERGEHN gdb TA®EE - Coredump SCHERINRTETES ) i il 24 5 B 5%
T (ZRIAH Jusr/local/nebula H %) | ENebulaGrathE% crash B, RGi2HEhAR

1. %A Core XH#HBET, pid — WA -
§ ke cradie
2. f#H gdb it -
8 (D ST el
3. BEENE o
$(gdb) bt
.

$ file core.1316027
core.1316027: ELF 64-bit LSB core file, x86-64, version 1 (SYSV), SVR4-style, from '/home/workspace/fork/nebula-debug/bin/nebula-metad --flagfile /home/k', real uid: 1008, effective uid:
1008, real gid: 1008, effective gid: 1008, execfn: '/home/workspace/fork/nebula-debug/bin/nebula-metad', platform: 'x86_64"

$ gdb /home/workspace/fork/nebula-debug/bin/nebula-metad core.1316027
$(gdb) bt

#0  0x00007f9de58fecf5 in __memcpy_ssse3_back () from /Lib64/Llibc.so.6
#1  0x0000000000€b2299 in void std::__cxx1l::basic_string<char, std::char_traits<char>, std::allocator<char> >::_M_construct<char*>(char*, char*, std::forward_iterator_tag) ()
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https://github.com/google/glog
https://github.com/google/glog/issues/423
https://github.com/logrotate/logrotate
https://discuss.nebula-graph.com.cn/t/topic/7803

22.5.5 Wi systemctl 1% &AL H 81 E 5/ NebulaGraph/lz 552

#2  0x0000000000ef71a7 in nebula::meta::cpp2::QueryDesc: :QueryDesc(nebula: :meta: :cpp2: :QueryDesc const&) ()

WRAFAARTER dmp FTEDHSRAMEREE, FTLUBHTENHRINZ, W DIRERGRRA ~ WAHECE ~ Core U7 A 85 U5 H A0 v] B8 S5 2k
RUHE/ENG7E NebulaGraph iz b5 5R#H) o

22.5.5 W@t systemcetl wE L H 57/E5NebulaGraphfii 557

1. T systemctl enable f3%h metad ~ graphd #1 storaged fZ45 °

[root]# systemctl enable nebula-metad.service

Created symlink from /etc/systemd/system/multi-user.target.wants/nebula-metad.service to /usr/Llib/systemd/system/nebula-metad.service.
[root]# systemctl enable nebula-graphd.service

Created symlink from /etc/systemd/system/multi-user.target.wants/nebula-graphd.service to /usr/lib/systemd/system/nebula-graphd.service.
[root]# systemctl enable nebula-storaged.service

Created symlink from /etc/systemd/system/multi-user.target.wants/nebula-storaged.service to /usr/Llib/systemd/system/nebula-storaged.service.

2. it ® metad ~ graphd 1 storaged [J service SCf, ¥ EMRSS HEhHE -

1EfC & service LA T B LU N JLA: - PIDFile ~ ExecStart ~ ExecReload ~ ExecStop Z(# 1275 B 5 k5588 L 19—% - - RestartSec i
ERT SR (FD), ATIRIBSEPRIEMEE » - (%) StartLimitInterval HTERXER, BIE 10 RRERBET 5 KIAHEER, &EH 0
FORRBRIKEESS - (Wi%) LimitNOFILE MRS HASEFT AL, BAN1024, ATHRIESEPRIBIISEL -

fiiE metad f[R55H service U

$ vi /usr/lib/systemd/system/nebula-metad.service

[Unit]
Description=Nebula Graph Metad Service
After=network.target

[Service ]

Type=forking

Restart=always

RestartSec=15s

PIDFile=/usr/local/nebula/pids/nebula-metad.pid
ExecStart=/usr/local/nebula/scripts/nebula.service start metad
ExecReload=/usr/local/nebula/scripts/nebula.service restart metad
ExecStop=/usr/local/nebula/scripts/nebula.service stop metad
PrivateTmp=true

StartLimitInterval=0

LimitNOFILE=1024

[Install]
WantedBy=multi-user.target

fii'® graphd AR50 service 34

$ vi /usr/lib/systemd/system/nebula-graphd.service
[Unit]

Description=Nebula Graph Graphd Service
After=network.target

[Service]

Type=forking

Restart=always

RestartSec=15s

PIDFile=/usr/local/nebula/pids/nebula-graphd.pid
ExecStart=/usr/local/nebula/scripts/nebula.service start graphd
ExecRe load=/usr/local/nebula/scripts/nebula.service restart graphd
ExecStop=/usr/local/nebula/scripts/nebula.service stop graphd
PrivateTmp=true

StartLimitInterval=0

LimitNOFILE=1024

[Install]
WantedBy=multi-user.target

fC# storaged k551 service SU{H:

$ vi /usr/lib/systemd/system/nebula-storaged.service
[Unit]

Description=Nebula Graph Storaged Service
After=network.target

[Service]
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22.6 RTHEHE

Type=forking

Restart=always

RestartSec=15s

PIDFile=/usr/local/nebula/pids/nebula-storaged.pid
ExecStart=/usr/local/nebula/scripts/nebula.service start storaged
ExecReload=/usr/local/nebula/scripts/nebula.service restart storaged
ExecStop=/usr/local/nebula/scripts/nebula.service stop storaged
PrivateTmp=true

StartLimitInterval=0

LimitNOFILE=1024

[Install]
WantedBy=multi-user.target

3. reload ECE 3 -

[root]# sudo systemctl daemon-reload

4. EEMRS -

$ systemctl restart nebula-metad.service
$ systemctl restart nebula-graphd.service
§ systemctl restart nebula-storaged.service

22.6 KT iER
22.6.1 [ K 5% o 5 BT B vt 12

WRBA B BOL B E SO R PR 1, SE RS A IR N R

il EsE~e Ui [

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

AR O RO B SO TSRS 1, 38 L SEBR RO 1 IR AER SR I RCEA ] -

ELZmAFE, ZWAE im0 2 -

22.6.2 A farles O & 7 B ALY
FRETLUERMT telnet A&t & IRk

telnet <ip> <port>

fhre

WRFIEFEH telnet s, HARELNFRBLRIFEINT telnet

Rl

/] ARHOEFFER

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

/] AOREEORFF R

$ telnet 192.168.1.10 9777

Trying 192.168.1.10...

telnet: connect to address 192.168.1.10: Connection refused
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22.6.3 £ifE# &A% |max sessions per ip per userfris{E LFRIE 4 73?

22.6.3 2GR IAS] max_sessions_per_ip_per_user FTi%{E IR /E 4 Jp?
L STEEETAE] FIREY, BI#BI max_sessions_per_ip_per_user FTi%{E, 7EiE#NebulaGraphfiffE, & HILLITIRE:

Fail to create a new session from connection pool, fail to authenticate, error: Create Session failed: Too many sessions created from 127.0.0.1 by user root. the threshold is 2. You can
change it by modifying 'max_sessions_per_ip_per_user' in nebula-graphd.conf

F FaT LUE g DU =y 2ok ]

1. $UUT KILL SESSION fii>, RIATFHHEM Session o HIHS WA (E&1F o
2. #£ Graph FRESIEDE 3L nebula_graphd. conf H1H K max_sessions_per_ip_per_user FU{E, H&HNTATLAGIEAYS1E S35 - EJF Graph RS HECE AR -
3. £ Graph ARZSHIECE 4+ nebula_graphd.conf HH /)N session_idle_timeout_secs ZEUIME, PSSR SIGHIEEATE - HE Graph RS HACE LR -

2

22.7 KTV 5& ~ R

Arning

BRI B AR F A KR & A o LU & SUBMIT JOB BALANCE DATA REMOVE F/I SUBMIT JOB BALANCE DATA FUIRAELE:X M 45 SLab tThRE, TheEARE
o MTMHEH, ERMITFEEAN, HHAE Graph BCE {4 enable_experimental_feature 1 enable_data_balance ¥Ji% B true °

22.7.1 WA ek /> Meta ~ Graph ~ Storage 7 s HUE R
* NebulaGraph 3.5.0 FA@HEE4E A& LUSEHLE BT 4828, (Er 2% LU SRS Fah 44

» Meta (U AF4EA:  Meta ANFFEY %A -

Rhre

MR LEREATE % Meta iR%5, HEHEHTEN Graph k551 Storage g5 UL ESF A Meta %% -

 Graph FI4E%: K% Graph B IP M\ client FICIE+ kR, KHi% Graph i -
e Graph B % 7EHEs LES Graph —sFHlSCHAECE S, ERCE B inEAEZ1TH) Meta #ill, /53 Graph #f2 -

* Storage HU4EZ: $AUT SUBMIT JOB BALANCE DATA REMOVE <ip:port> Al DROP HOSTS <ip:port> ° SEAiJE 5<H] Storage i##2 o

&ution
o PUTZ A 2T R%E Storage A T FEUERT, TEMAEM Storage T AR RS LI R IX BEIEIALL - Flin, mFIEETEIALH 3, 4
EPUATIZAT 20T, FEFRHEM Storage TEHERTHT 3¢
o WIRFHIM Storage T mHEEZMEZEENG R, TESHEFN B ENHITIZG 2 LLUIHIZ Storage TR FHIFIE T A -

e Storage ¥ % TE#LEs LR Storage I SCH-FIALE UM, AL E UM T EE iGN 27621709 Meta Hulik, SA/E1EM Storage %I
Meta F/85) Storage #12 o 1¥£1ES WiEM Storage IR °
Storage #BAZ G, MAEFE AT SUBMIT J0B BALANCE DATA K 4 B ElZS A4 iP5 BLEIfT A Storage 9 A HFIHIIT SUBMIT JOB BALANCE LEADER
w2 A E S A S leader < BT AR, FEEFE—ESMA o
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https://github.com/vesoft-inc/nebula/blob/master/scripts/meta-transfer-tools.sh

22.7.2 WA Storage 5 & Nk R £

22.7.2 WIfAI7E Storage 1 = A HY sk e i 4%

HAij, Storage NEFEhAIRGIFHIME o 7T LLET L N BE S A EREAY Storage T & N D E#E ORLEFXT ) Storage T S AUERE
W R

1. $A4T SUBMIT JOB BALANCE DATA REMOVE <ip:port> ‘Ri i INElvEl /D &4 HY) Storage T miTF|HAh Storage T AH ©

« PUTIZAT L IEHIEE Storage TR EID AT, TEMMREM Storage T AEE LW IR L IX ERIREIALL - G0, MFEE TRIAEN 3, IPATEH
TTi%mH, FEMRIAM Storage TRHEXTST 3 -

o MARFHIHH Storage TR H AL MEZEEID R, TEDHIEES MBS EARITIZW S LIUTHKZ Storage T A I E D F -

2. $U4T DROP HOSTS <ip:port> FEBRFFHE IS B/ £R) Storage T4 ©

3. f£fTE Storage 7 AALE XHFHIEIT --data_path ECEFIE /AR, WHES I Storage BCE M- ©

4. AT ADD HOSTS <ip:port> EHNRINAHE NS/ WAL Storage 741 °

5. MRIETTE AT SUBMIT JOB BALANCE DATA 3% 4 BRI ZS 181404 A4 BLEI B Storage 7 & HFHIHUT SUBMIT JOB BALANCE LEADER fir &35 4317 BT &1 2 ] o

i leader ° IBATMAHI, FEMLEFE—EH

)5 #3F: January 31, 2024
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23. Pt

23. Fff%

23.1 Release Note

23.1.1 NebulaGraph 3.5.0 release notes

e
o % ¥F UDF - #4804 #5391
o TRFERERE A R v. tag iXEEAFRIAR o #5440
* %} UPDATE #EAJHHY json_extract BHEL o #5457

* SCFFfE EXPLAIN Hii i {# /] TCK #5530 - #5414
* DML #2%( #5328

Tt
o ZFFLAZERNHAIN TTL - #5430
o WER T RAWHTRBIEFEITIRE - #5301
o JEE TP TR AYIERE - #5308
e {LftT FIND ALL PATH 1£f¢ - #5409
o AT HEmIERE. BT —% Raft 8 - #5451
o AL TIBIRA A GTIEAS Kl - #5464 #5470 #5481 #5503
o BT o #5314
« MATCH ¥ #f ID %4 - #5360
e T GO planner > #5369
o FEFRESCHFERIT —L Graph MEEEET o #5463
o WINT BOAEEERE o #5309

HRIEEE

e 52T RocksDB S AHESE Leader lease TEAUAUEREG o #5271
o B T M H FATELERT DESC USER FE/R (5 B EIARIBE « #5345

« 2T SPACE 7£fERT, CREATE IF NOT EXIST {5TCIBBUIHATERRE o #5375
o BE THEITRIF GetNeighbors iIfJ HERAEEEG - #5386

o {EE T sHow SESSIONS i< FF 7 /iy IP FEZCAYIRRS - #5388

e B2 TH USE #1 MATCH K& 1 5IRII5E - #5263

o BE TAERLAEOLT I IERS A THERIBIG » #5395

o (BE T AERLAE LT I IERS HRR M B BRIG o #5422

o BETEAEXIRPNTLEOEEROSE - #5424

o 58 T¥ K EMPTY RIS o #5433

« 82T MATCH iR E FIitiR 2] 5 5 51| HIHHE - #5443

o (BE TTEE RN KRR LSS RAVERE - #5444

« [BET MATCH HfEH EHiE LA MG - #5446

o BE T AR FER AR BB o #5460
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https://github.com/vesoft-inc/nebula/pull/4804
https://github.com/vesoft-inc/nebula/pull/5391
https://github.com/vesoft-inc/nebula/pull/5440
https://github.com/vesoft-inc/nebula/pull/5457
https://github.com/vesoft-inc/nebula/pull/5414
https://github.com/vesoft-inc/nebula/pull/5328
https://github.com/vesoft-inc/nebula/pull/5430
https://github.com/vesoft-inc/nebula/pull/5301
https://github.com/vesoft-inc/nebula/pull/5308
https://github.com/vesoft-inc/nebula/pull/5409
https://github.com/vesoft-inc/nebula/pull/5451
https://github.com/vesoft-inc/nebula/pull/5464
https://github.com/vesoft-inc/nebula/pull/5470
https://github.com/vesoft-inc/nebula/pull/5481
https://github.com/vesoft-inc/nebula/pull/5503
https://github.com/vesoft-inc/nebula/pull/5314
https://github.com/vesoft-inc/nebula/pull/5360
https://github.com/vesoft-inc/nebula/pull/5369
https://github.com/vesoft-inc/nebula/pull/5463
https://github.com/vesoft-inc/nebula/pull/5309
https://github.com/vesoft-inc/nebula/pull/5271
https://github.com/vesoft-inc/nebula/pull/5345
https://github.com/vesoft-inc/nebula/pull/5375
https://github.com/vesoft-inc/nebula/pull/5386
https://github.com/vesoft-inc/nebula/pull/5388
https://github.com/vesoft-inc/nebula/issues/5263
https://github.com/vesoft-inc/nebula/pull/5395
https://github.com/vesoft-inc/nebula/pull/5422
https://github.com/vesoft-inc/nebula/pull/5424
https://github.com/vesoft-inc/nebula/pull/5433
https://github.com/vesoft-inc/nebula/pull/5443
https://github.com/vesoft-inc/nebula/pull/5444
https://github.com/vesoft-inc/nebula/pull/5446
https://github.com/vesoft-inc/nebula/pull/5460

o BET R RARIEEE o #5472

« BET GEO FRIRAYERIE - #5475

* {85 T WATCH. . .contains fRESAIERIG o #5485

o BET HEN2ARHEEEIRN bug © #5496

s 527 SUBGRAPH fll PATH Z4(kI% - #5500
o (BE T ENFRIAXAIHFE - #5507

o Z5F edge list join, NEFFEL MR A (A% - #5268
o B2 GLR f##T8e, T2 VIELD 1--1 18MCH YIELD 1- -1 © #5290

[ S
PIENZS

23.1.1 NebulaGraph 3.5.0 release notes

BJE 558 January 31, 2024
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https://github.com/vesoft-inc/nebula/pull/5472
https://github.com/vesoft-inc/nebula/pull/5475
https://github.com/vesoft-inc/nebula/pull/5485
https://github.com/vesoft-inc/nebula/pull/5496
https://github.com/vesoft-inc/nebula/pull/5500
https://github.com/vesoft-inc/nebula/pull/5507
https://github.com/vesoft-inc/nebula/pull/5268
https://github.com/vesoft-inc/nebula/pull/5290
https://www.nebula-graph.com.cn/tags/-E5-8F-91-E7-89-88-E8-AF-B4-E6-98-8E

23.1.2 NebulaGraph Studio fift /5 5 iHA
v3.6.0

. itk

. C#E Schema HIGIEEIEA -

o R R TUA o

o it

o (EIgE W), BOHERIERE
o NI ARAHARR

o LB o

o TEHI G SCR A # ERINTERE o
o A & 5 o

s BRFEIEE
o B8 &SR IIFARF R R -
s {52 Schema F[&F FLMHIEERILR

s BEYHEFRA G, EF Schema HUEARFERAEM -

* 5 Schema FEIRLENE A R -

23.1.2 NebulaGraph Studio 75§k

BJEH#T: January 31, 2024
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23.1.3 NebulaGraph Dashboard & [X ji 5 #7i5i
#IXAR v3.4.0

s Uik

* WE dashboard.service {7, F#—H#%E ¥ Dashboard [R&FfI&EE Dashboard KA °

o XFFEE Meta RESMILE -

o itk

o B E SR, LB SRR o

o HLARAYMELT T R AR IR R o

o TEAL num_queries SFIREHESRAYIH R T, BN FREER -

23.1.3 NebulaGraph Dashboard #&[X ki 5 #rifi

B 55T January 31, 2024
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23.2 NebulaGraph#>] 1%

23.2 NebulaGraph?%>] 1%

A NebulaGraph>) ¥1%,  F P A LUER BE 18 A A SORS RO % A\ VL2 >] NebulaGraph °

1. About 3. Hands-on
Nebula Graph practice

. Best
practices

7. Practical Nebula Graph
tasks ERED

SEpiNebulaGraph?:>]J5, ZNHEENIES 5L Al DURBUAEES - #F2 0 T 3GEE CI/CP % -

23.2.1 1. X TNebulaGraph

1.1 i &NebulaGraph?

| e PPT

f+ /& NebulaGraph NebulaGraph/M3 ~ 7122 5I#NebulaGraph NebulaGraph 34 [HJii
1.2 EAMERARE

Ll
Pt S AR ~ ARTE
P B e et
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https://www.bilibili.com/video/BV1Ga411x7RE
https://docs.nebula-graph.com.cn/3.5.0/1.introduction/1.what-is-nebula-graph/
https://www.bilibili.com/video/BV1kf4y1v7LM
https://www.bilibili.com/video/BV1aK4y1e7Q4?spm_id_from=333.999.0.0
https://mp.weixin.qq.com/s/25TfLXR89kg0BpiMAbQ_Iw
https://www.bilibili.com/video/BV17X4y1A7p9
https://www.bilibili.com/video/BV1vJ41187nN

1.3 KR
BEE

plE

1.4 1%

paE]
Meta %5
Graph k%5

Storage k55

23.2.2 2. TREA|]

2.1 Z#¥NebulaGraph

SR

{ffFf RPM/DEB &
{ffi TAR 2
ffifl Docker

{5 FH YRR

2.2 |3 /NebulaGraph
pEE]
5 %NebulaGraph
2.3 #£#NebulaGraph
PEE]
i##%NebulaGraph
2.4 ffH nGQL 4

S

nGQL a4

FEEGREAITZE (%) @ iRk % NebulaGraph

U AR T A2
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https://docs.nebula-graph.com.cn/3.5.0/1.introduction/2.data-model/
https://docs.nebula-graph.com.cn/3.5.0/1.introduction/2.1.path/
https://www.bilibili.com/video/BV1Uf4y1t72L
https://docs.nebula-graph.com.cn/3.5.0/1.introduction/3.nebula-graph-architecture/2.meta-service/
https://docs.nebula-graph.com.cn/3.5.0/1.introduction/3.nebula-graph-architecture/3.graph-service/
https://docs.nebula-graph.com.cn/3.5.0/1.introduction/3.nebula-graph-architecture/4.storage-service/
https://docs.nebula-graph.com.cn/3.5.0/4.deployment-and-installation/2.compile-and-install-nebula-graph/2.install-nebula-graph-by-rpm-or-deb/
https://docs.nebula-graph.com.cn/3.5.0/4.deployment-and-installation/2.compile-and-install-nebula-graph/4.install-nebula-graph-from-tar/
https://docs.nebula-graph.com.cn/3.5.0/4.deployment-and-installation/2.compile-and-install-nebula-graph/3.deploy-nebula-graph-with-docker-compose/
https://docs.nebula-graph.com.cn/3.5.0/4.deployment-and-installation/2.compile-and-install-nebula-graph/1.install-nebula-graph-by-compiling-the-source-code/
https://www.bilibili.com/video/BV1YJ411i7Jn?spm_id_from=333.999.0.0
https://www.bilibili.com/video/BV1vy4y1K7S5
https://docs.nebula-graph.com.cn/3.5.0/2.quick-start/5.start-stop-service/
https://docs.nebula-graph.com.cn/3.5.0/2.quick-start/3.connect-to-nebula-graph/
https://docs.nebula-graph.com.cn/3.5.0/2.quick-start/6.cheatsheet-for-ngql-command/
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https://docs.nebula-graph.com.cn/3.5.0/4.deployment-and-installation/2.compile-and-install-nebula-graph/deploy-nebula-graph-cluster/
https://docs.nebula-graph.com.cn/3.5.0/4.deployment-and-installation/3.upgrade-nebula-graph/upgrade-nebula-comm/
https://docs.nebula-graph.com.cn/3.5.0/5.configurations-and-logs/1.configurations/2.meta-config/
https://docs.nebula-graph.com.cn/3.5.0/5.configurations-and-logs/1.configurations/3.graph-config/
https://docs.nebula-graph.com.cn/3.5.0/5.configurations-and-logs/1.configurations/4.storage-config/
https://docs.nebula-graph.com.cn/3.5.0/5.configurations-and-logs/1.configurations/6.kernel-config/
https://docs.nebula-graph.com.cn/3.5.0/5.configurations-and-logs/2.log-management/logs/
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https://docs.nebula-graph.com.cn/3.5.0/7.data-security/1.authentication/1.authentication/#_2
https://docs.nebula-graph.com.cn/3.5.0/7.data-security/1.authentication/4.ldap/
https://docs.nebula-graph.com.cn/3.5.0/7.data-security/1.authentication/2.management-user/
https://docs.nebula-graph.com.cn/3.5.0/7.data-security/1.authentication/3.role-list/
https://docs.nebula-graph.com.cn/3.5.0/8.service-tuning/load-balance/
https://docs.nebula-graph.com.cn/3.5.0/6.monitor-and-metrics/1.query-performance-metrics/
https://docs.nebula-graph.com.cn/3.5.0/6.monitor-and-metrics/2.rocksdb-statistics/
https://docs.nebula-graph.com.cn/3.5.0/backup-and-restore/3.manage-snapshot/#_5
https://docs.nebula-graph.com.cn/3.5.0/7.data-security/4.ssl/
https://docs.nebula-graph.com.cn/3.5.0/8.service-tuning/2.graph-modeling/
https://www.bilibili.com/video/BV1r64y1R72i?
https://docs.nebula-graph.com.cn/3.5.0/8.service-tuning/3.system-design/
https://docs.nebula-graph.com.cn/3.5.0/8.service-tuning/compaction/
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https://docs.nebula-graph.com.cn/3.5.0/nebula-studio/about-studio/st-ug-what-is-graph-studio/
https://www.bilibili.com/video/BV1QN411Z7Vh
https://www.bilibili.com/video/BV19A411L77h?spm_id_from=333.999.0.0
https://www.bilibili.com/video/BV19A411L77h?spm_id_from=333.999.0.0
https://docs.nebula-graph.com.cn/3.5.0/nebula-dashboard-ent/1.what-is-dashboard-ent/
https://docs.nebula-graph.com.cn/3.5.0/nebula-dashboard/1.what-is-dashboard/
https://docs.nebula-graph.com.cn/3.5.0/nebula-dashboard/1.what-is-dashboard/
https://www.bilibili.com/video/BV1qQ4y1k7gb?
https://docs.nebula-graph.com.cn/3.5.0/nebula-explorer/about-explorer/ex-ug-what-is-explorer/
https://www.bilibili.com/video/BV1fP4y1h7Fx?
https://docs.nebula-graph.com.cn/3.5.0/nebula-importer/use-importer/
https://www.bilibili.com/video/BV1ny4y1u7i4
https://docs.nebula-graph.com.cn/3.5.0/nebula-spark-connector/
https://docs.nebula-graph.com.cn/3.5.0/nebula-flink-connector/
https://docs.nebula-graph.com.cn/3.5.0/nebula-exchange/about-exchange/ex-ug-what-is-exchange/
https://www.bilibili.com/video/BV1Pq4y177D9
https://www.bilibili.com/video/BV1y34y1o7Di?
https://docs.nebula-graph.com.cn/3.5.0/nebula-exchange/about-exchange/ex-ug-what-is-exchange/
https://docs.nebula-graph.com.cn/3.5.0/backup-and-restore/nebula-br/1.what-is-br/
https://www.bilibili.com/video/BV11L4y1g7rD
https://docs.nebula-graph.com.cn/3.5.0/nebula-bench/
https://docs.nebula-graph.com.cn/3.5.0/nebula-operator/1.introduction-to-nebula-operator/
https://www.bilibili.com/video/BV1rP4y1x7fX
https://www.bilibili.com/video/BV1A5411N7vs
https://www.bilibili.com/video/BV1fB4y1T7XK
https://docs.nebula-graph.com.cn/2.6.1/2.quick-start/3.connect-to-nebula-graph/
https://docs.nebula-graph.com.cn/2.6.1/14.client/3.nebula-cpp-client/
https://docs.nebula-graph.com.cn/2.6.1/14.client/4.nebula-java-client/
https://docs.nebula-graph.com.cn/2.6.1/14.client/5.nebula-python-client/
https://docs.nebula-graph.com.cn/2.6.1/14.client/6.nebula-go-client/
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https://docs.nebula-graph.com.cn/3.5.0/20.appendix/6.eco-tool-version/#apisdk
https://nebula-graph.com.cn/posts/query-graph-with-ldbc-dataset/
https://nebula-graph.com.cn/posts/introduction-to-betweenness-centrality-algorithm/
https://nebula-graph.com.cn/posts/kuaishou-security-intelligence-platform-with-nebula-graph/
https://nebula-graph.com.cn/posts/meituan-graph-database-platform-practice/
https://nebula-graph.com.cn/posts/intelligent-risk-control-practice-akulaku/
https://nebula-graph.com.cn/posts/nebula-graph-for-social-networking/
https://mp.weixin.qq.com/s/K2QinpR5Rplw1teHpHtf4w
https://www.bilibili.com/video/BV1Pr4y1F7kA
https://www.bilibili.com/video/BV1Rh41117G9
https://nebula-graph.com.cn/posts/
https://space.bilibili.com/472621355/channel/series
https://docs.nebula-graph.com.cn/3.5.0/20.appendix/0.FAQ/#faq
https://docs.nebula-graph.com.cn/3.5.0/4.deployment-and-installation/2.compile-and-install-nebula-graph/1.install-nebula-graph-by-compiling-the-source-code/
https://docs.nebula-graph.com.cn/3.5.0/nebula-studio/deploy-connect/st-ug-deploy/
https://docs.nebula-graph.com.cn/3.5.0/nebula-dashboard/2.deploy-dashboard/
https://docs.nebula-graph.com.cn/3.5.0/nebula-explorer/deploy-connect/ex-ug-deploy/
https://nebula-graph.com.cn/posts/practice-k6-at-nebula-graph/
https://mp.weixin.qq.com/s/tbLGuuX6vNzLIw6o8ZGKpw
chrome-extension://gfbliohnnapiefjpjlpjnehglfpaknnc/pages/pdf_viewer.html?r=http://ldbcouncil.org/ldbc_snb_docs/ldbc-snb-specification.pdf
https://github.com/ldbc/ldbc_snb_interactive/blob/main/cypher/queries/interactive-short-1.cypher
https://docs.nebula-graph.com.cn/site/pdf/NebulaGraph-book.pdf
https://discuss.nebula-graph.com.cn/t/topic/8728
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https://arxiv.org/pdf/2206.07278.pdf
https://arxiv.org/pdf/2206.07278.pdf
https://arxiv.org/pdf/2206.07278.pdf
https://www.bilibili.com/video/BV1CK411f7Fw
https://www.bilibili.com/video/BV1CK411f7Fw
https://space.bilibili.com/472621355
https://www.bilibili.com/video/BV1Q5411K7Gg
https://www.bilibili.com/video/BV1Uf4y1t72L
https://www.bilibili.com/video/BV1Uf4y1t72L
https://www.bilibili.com/video/BV1GR4y1F7ko
https://www.bilibili.com/video/BV1E5411S7t2
https://www.bilibili.com/video/BV1VL4y1V7C2
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23.3.1 NebulaGraph Studio

NebulaGraph Studio (&% Studio) & A LLET Web Vil EEERE L TE, i NebulaGraph(#f, #REHE ~ HIESA ~ RE
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NebulaGraphfii/ Studio /A

v3.5.0 v3.7.0
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23.3.2 NebulaGraph Dashboard (#L[X ki)

23.3.2 NebulaGraph Dashboard (¥ [X ki)
NebulaGraph Dashboard (##; Dashboard) +&—# T i NebulaGraphfE#FH ARSI ST T « FEES AT 4 &
NebulaGraph Dashboard -

NebulaGraphfjii A4 Dashboard X4

v3.5.0 v3.4.0

23.3.3 NebulaGraph Stats Exporter

nebula-stats-exporterff i % £#E 5 A Prometheus °

NebulaGraphhjiiA4< Stats Exporter {7

v3.5.0 v3.3.0

23.3.4 NebulaGraph Exchange
NebulaGraph Exchange (f&#% Exchange) &—# Apache Spark™ RN/, FTF1ES MR A KR iRt 2T #F|NebulaGraph
BESZ IR 2 PN TRRE TR HE BRI U BUR 002 - 1S WA 42 NebulaGraph Exchange °
NebulaGraph/i7 Exchange Jii7~ Exchange 7/ fA

v3.5.0 v3.5.0 v3.5.0

23.3.5 NebulaGraph Operator
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NebulaGraph/iiiZ Operator Hii/A

v3.5.0 v1.6.2

23.3.6 NebulaGraph Importer
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NebulaGraph/ii4 Importer fiiA

v3.5.0 v4.0.0

23.3.7 NebulaGraph Spark Connector
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v3.5.0 v3.4.0

- 722/750 - 2023 vesoft Inc.


https://github.com/vesoft-inc/nebula-stats-exporter
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v3.5.0 v3.5.0
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NebulaGraph Algorithm ({&#5 Algorithm) &—# T GraphX A9 Spark NAEF, #3258 Spark L5 AIE U A se A9 5H 1k T AN
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v3.5.0 v3.0.0

23.3.10 NebulaGraph Console

NebulaGraph Console /&NebulaGraphfJJf£4: CLI % /¥ o afa/{# 152 NebulaGraph Console °

NebulaGraph/iiZ Console {7

v3.5.0 v3.5.0

23.3.11 NebulaGraph Docker Compose

Docker Compose A LAHR#EE B NebulaGraph&#t < 41 Hi5% . Docker Compose #5% NebulaGraph °

NebulaGraph/iiA4 Docker Compose i 74

v3.5.0 v3.5.0

23.3.12 Backup & Restore
Backup&Restore (f&#% BR) &—#a 24757 M (CLI) LA, W& {7 NebulaGraphnE2S \EdE, & @it & 6 SOk = 5k -
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v3.5.0 v3.5.0
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NebulaGraph/iiZ Bench hii/A

v3.5.0 v1.2.0
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https://spark.apache.org/graphx/
https://github.com/vesoft-inc/nebula-bench/releases/tag/v1.2.0
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https://github.com/vesoft-inc/nebula-cpp/releases/tag/v3.4.0
https://github.com/vesoft-inc/nebula-go/releases/tag/v3.5.0
https://github.com/vesoft-inc/nebula-python/releases/tag/v3.4.0
https://github.com/vesoft-inc/nebula-java/releases/tag/v3.5.0
https://github.com/vesoft-inc/nebula-http-gateway/releases/tag/v3.4.0
https://github.com/vesoft-inc/nebula-rust
https://github.com/vesoft-inc/nebula-node
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NebulaGraph
Dashboard

NebulaGraph
Dashboard

NebulaGraph
Dashboard

NebulaGraph
Dashboard

NebulaGraph
Explorer

License
Manager

TCP

TCP

TCP

TCP

TCP

TCP

TCP

TCP

TCP

TCP

BRI

7001

8090

9200

9100

9091

7003

7005

9093

7002

9119

il

i

[ER]

23.5 7%

o,

i
JAEERF - 11 9890 ~ 9888 Hvifi [
9889 JI—iEi— /5 HEh AL »

Studio 2t Web 45 M ©

Nebula HTTP Gateway &Ik 255
Mo EERERSSREE HTTP #10, #uUT
nGQL & f]5NebulaGraph%dE i 17
ZH e

Nebula Stats Exporter &k 253
Mo RSB REIEIR, OFERSS 1P
Mok ~ BRAFE TR (Bl imEcE -
EIGER ~ DBEEER %) o

Node Exporter k#5500 o dE5
BEPLARIBTRE S, B3 CPU~
1~ B WAL E -

Prometheus [R50 o 76 4L
PRI (BB EdR 1 o

Dashboard # X 2 Web iz55 &
FIHE o

NebulaGraph Dashboard#Zflt Web
MRS5S o

Alertmanager RS5O » B2UL
Prometheus &%, &k EE @S

NebulaGraph Dashboard -

NebulaGraph Explorerfzfitf) Web
MRS5S A o

License Manager (LM) &80 ©
LM RS AT License ({XfE4
MREEREREH) o

FJEHHT: January 31, 2024
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23.6 A STk AR FI SR

23.6 Unfnf BTk AR AT SR
23.6.1 JFIEZ Hi
GitHub B X #2525

XA E STEME TR el SOk, HRBUCEE GitHub st X FRIT— A, FIARFILFETIE -

B TEE VAT (CLA)
ft 4% CLA?
ZEEERE: vesoft inc. Contributor License Agreement
B $%5 Sign in with GitHub to agree % E1hil -

WSRE AR, 15 A B ZE info@vesoft.com ©

23.6.2 BRI IR O
NebulaGraphX(#4 Ll Markdown iEEME o F i SCRYFREA BEE £ EIFRRI AT $& 58 B ORI ©

%715 GE TS s R SO o

23.6.3 It EE A EGHHE LI
VTR AT BTG ~ ARG RSO R B A SO -

Step 1. ifif GitHub fork &%

NebulaGraphi H GR £ /%, LI NebulaGraph {/Z

1. P57 github.com/vesoft-inc/nebula °

2. T8 FA T Fork , ARG %, BIAl fork HiNebulaGraph /i »

Step 2: 7 S R4

1. E XA TAEE X -

# EXTIIEER.
working_dir=SHOME/Workspace

2. ¥ user 1 E N GitHub B9 4
user={GitHub FAF%}
3. FebEAH -

mkdir -p Sworking_dir

cd Sworking_dir

git clone https://github.com/Suser/nebula.git

# 3 @ git clone git@github.com:Suser/nebula.git

cd Sworking_dir/nebula
git remote add upstream https://github.com/vesoft-inc/nebula.git
# 3 : git remote add upstream git@github.com:vesoft-inc/nebula.git

# ATFRASHANR, BEIHEE EFEN T,

git remote set-url --push upstream no_push
# WINEREDZEH.
# IEREIETNR ©

# origin git@github.com:$(user)/nebula.git (fetch)
# origin  git@github.com:$(user)/nebula.git (push)
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https://github.com/vesoft-inc/nebula
https://discuss.nebula-graph.io/
https://www.apache.org/licenses/contributor-agreements.html
https://cla-assistant.io/vesoft-inc/
https://github.com/vesoft-inc
https://github.com/vesoft-inc/nebula
https://github.com/vesoft-inc/nebula

23.6.3 LR BT

# upstream https://github.com/vesoft-inc/nebula (fetch)
# upstream no_push (push)
git remote -v

4. (W#E) % pre-commit hook °
# ¥ NebulaGraphf pre-commit hook ;##%| .git H3% °
hook ¥#% commit, FERK ~ ME ~ TR -

cd Sworking_dir/nebula/.git/hooks
In -s Sworking_dir/nebula/. linters/cpp/hooks/pre-commit.sh .

pre-commit hook A AT GEIIE EF T, H P LMFEHUT -

cd Sworking_dir/nebula/.git/hooks
chmod +x pre-commit

Step3: 4%

1. BEFAM E 3 -

cd Sworking_dir/nebula

git fetch upstream

git checkout master

git rebase upstream/master

2. WNED LB HHFIIR D 3

git checkout -b myfeature

Bre

HT—4 PRIEFEEL4 commits, HAA A upstream/master 57306, Ff 14 RHXLE commits 5% (squash) A—1> commit #1TEFH « Fitt,
TRV OIE— SR ST, XFETEA AR ARG WHE « AFE, X0 LU EFR o MRAROEAMNS S, MEEEH commits #28E
origin/master, 7EA AR, FRESHBIA o EARLESEMA) S (52 origin/master &3 T HMAY>%%) , SE origin/master #1 upstream/

master A—Zhf, A LU hard reset 58| F E#HT—E o 40

git fetch upstream

git checkout master

git reset --hard upstream/master
git push --force origin master

Step4: T&

o A%

- 730/750 - 2023 vesoft Inc.



23.6.4 it A al

NebulaGraph¥H cpplint FHRICIEBFE Google RIMIEKIETERT o B2 BRRF SR (CHS 2 BT -

o HTTIIRK R
HFTREE Bug (BE IR ITTIN -

o FEE AR T R T
WAEIEZ W S %3 NebulaGraph e

%te

TERAIR T %S -DENABLE_TESTING = ON /= F M B 7Tl

o BT HTA R ITil
£ nebula A B SHUTIA T a5 4%

cd nebula/build
ctest -j$(nproc)

Step 5: RFFZ[FH

# HF myfeature 5332BY,
git fetch upstream
git rebase upstream/master

fEHAMBTTHE K PR & EIEM X2 )5, MPHEEEH head 793¢ -

Step 6: Commit
AT L
git commit -a

JA AT LUE I 74 --amend BT 40 2 RTAIACH o

Step 7: Push

TEFYEEEE O AN, LR GRS push ] GitHub AU G o

git push origin myfeature

Step 8: G pull request

1. 5] fork HAYEJE https://github.com/Suser/nebula  (EHLIL A 4 Suser ) ©
2. i myfeature 43 3 5534440 Compare & pull request ©

Step 9: CIGFHZE

pull request 8I&J5, ZOFEEWAFL o HENGRHETHIRAVCI H L, DABHERZE 55 2 A7 (8 22 A o Ak vBE DUV R LA B i

23.6.4 @ inmlE A )

FRInGE A B 7752 W How to add test cases °
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https://github.com/vesoft-inc/nebula/blob/master/tests/README.md#how-to-add-test-case

23.6.5 BT H

23.6.5 fEIEIH

Step 1: fIATH f8ME
JEL R ~ BfE ~ Slack B4 NebulaGraph'® A AR, HEEITH —F I H & ##8E %= NebulaGraph Contrib HZ1F °
o fR{H3E: info@vesoft.com
e f#f5: NebulaGraphbot

e Slack: Join Slack

Step 2: REUIHERAEER

fiNebulaGraph® /7 A fi% HiNebulaGraph Contrib {5 H£:Ui# 1D °

Step 3: EIETH

HECRF I 3 BARUCRIBI I E 2N, I BT E BUCE RFZ T H ¥ %2 NebulaGraph Contrib 44T © 8I/5, ALl Maintain fB4k5:
T X E A AR -

GitHub L#8 6 EM#R(E, 1§50 Transferring a repository owned by your user account e

f%J5 #3: January 31, 2024
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https://github.com/nebula-contrib
https://join.slack.com/t/nebulagraph/shared_invite/zt-7ybejuqa-NCZBroh~PCh66d9kOQj45g
https://github.com/nebula-contrib
https://docs.github.com/en/enterprise-server@3.0/github/administering-a-repository/managing-repository-settings/transferring-a-repository#transferring-a-repository-owned-by-your-user-account

23.7 NebulaGraph##

23.7 NebulaGraph##

1.2018.9.5 # @dutor &3 7547 -

[Feature] Added some concurrent utilities, GenericThreadPool, etc.

bRV Il dutor merged 2 commits into vesoft-inc:master from dutor:master (2] on Sep 5, 2018

) Conversation 21 -0 Commits 2 [Fl Checks o Files changed 24
o _
[ $ dutor commented on Sep 4, 2018 « edited ~ Member @

This PR adds several utilities such as GenericThreadPool , GenericWorker , Barrier , Latch, ThreadlLocalPtr and some other
convenience things.

2.2019.5 £4i T v0.1.0 alpha kA, FE7Fi ©
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https://github.com/dutor

23.7 NebulaGraph##

WE—ENEEAL 4 v1.0.0-beta, v1.0.0-rc1, v1.0.0-rc2, v1.0.0-rc3, v1.0.0-rc4
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23.7 NebulaGraph##

(Pre-release)
(_Pre-release )

Nebula Graph v0.1.0

S v0.1.0 .
¢y darionyaphet released this on May 14, 2019 - 1075 commits to master since this release
-O- beds17f
Compare ¥ This is the first release of Nebula Graph, a brand new, fast and distributed graph database.

Available Features

Physical data isolation with Graph Space

Strongly typed schema support

Vertices and edges insertion
e Graph traversal(the co statement)

Variable definition and reference

Piping query result between statements

Client APl in C++, Golang and Java

Features Coming Soon

® Raft support

® Query based on secondary index(the Lookup statement)
® Sub-graph retrieval(the matcH statement)

® User defined function call

® User management

Try Out

A Docker image is available for trial purpose. You can get it by following the guide here.

v Assets 2

[ Source code (zip)

E;] Source code (tar.gz)

3.2019.7 £ HBaseCon %A 5 @dangleptr
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https://github.com/dangleptr

23.7 NebulaGraph##

Nebula: A graph DB based on HBase

Heng Chen
VESoft engineer & HBase Committer

4.2020.3 £ v1.0 JFAMMER B, FENT v2.0 TH A
5.2020.6 %1 T #H— 1 ERRA v1.0.0 GA
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23.7 NebulaGraph##

©90V/1.0.0 GA

-O- 06a5db4.

Verified ajude-zhu released this on Jun 10, 2020 - 146 commits to master since this release

o Basic Features

Online DDL & DML. Support updating schemas and data without stopping or affecting your ongoing operations.

Graph traversal. Go statement supports forward/reverse and bidirectional graph traversal. G0 minHops TO maxHops is supported to get
variable hops relationships.

Aggregate. Support aggregation functions such as GROUP BY , ORDER BY , and LIMIT.

Composite query. Support composite clauses: UNION , UNION DISTINCT , INTERSECT ,and MINUS .

PIPE statements. The result yielded from the previous statement could be piped to the next statement as input.

Use defined variables. Support user-defined variables to pass the result of a query to another.

Index. Both the single-property index and composite index are supported to make searches of related data more efficient. Lookup on
statement is to query on the index.

Advanced Features

Privilege Management. Support user authentication and role-based access control. Nebula Graph can easily integrate with third-party
authentication systems. There are five built-in roles in Nebula Graph: Gop, ADMIN, DBA, USER, and GUEST . Each role has its
corresponding privileges.

Support Reservoir Sampling, which will retrieve k elements randomly for the sampling of the supernode at the complexity of o(n) .

Cluster snapshot. Support creating snapshots for the cluster as an online backup strategy.

TTL. Support TTL to expire items after a certain amount of time automatically.

Operation & Maintenance
o Scale infout. Support online scale in/out and load balance for storage

© HosTs clause to manage storage hosts

o CONFIGS clause to manage configuration options

Job Manager & Scheduler. A tool for job managing and scheduling. Currently, coMPACT and FLUSH jobs are supported.

Graph Algorithms. Support finding the full path and the shortest path between vertices.

Provide OLAP interfaces to integrate with third-party graph analytics platforms.

Support multiple character sets and collations. The default CHARSET and COLLATE are utf8 and utf8 bin.

Clients

* Java Client. Support source code building and downloading from the MVN repository, see Java Client for more details.
* Python Client. Support source code building and installation with pip, see Python Client for more details.

* Golang Client. Install the client with the command go get -u -v github.com/vesoft-inc/nebula-go , see Go Client for more details.

Nebula Graph Studio

A graphical user interface for working with Nebula Graph. Support querying, designing schema, data loading, and graph exploring. See
Nebula Graph Studio for more details.

6.2021.3 X1 TH A KA v2.0 GA
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23.7 NebulaGraph#£#

©2%  Nebula Graph v2.0 GA

o s163000
Verified @ jude-zhu reieased this on Mar 23

Compare » New Features

 vertexio supports both Integer and String.
 New data types:
o NULL: the property can be set to NULL . NOT NULL constraint is also supported
o Composite types: LIST, SET, and MAP(Cannot be set as property types)
o Temporal types: DATE and DATETIME.
o FIXED_STRING: a fixed size string
« Full-text indexes are supported to do prefix, wildcard, regex, and fuzzy search on a string property.
« Explain & Profile outputs the execution plan of an nGQL statement and execution profile.
« Subgraph to retrieve vertices and edges reachable from the start vertices.
« Support to collect statistics of the graph space.
« OpenCypher compatibility
o Partially support the MaTcH clause
© Support RETURN, WITH, UMMIND, LINIT & SKIP clauses
« More built-in functions
o Predicate functions

© Scalar functions

°

List functions
o Aggregating functions

°

Mathematical functions

°

String functions

o

Temporal functions

Improvements
« Optimize the performance of inserting, updating, and deleting data with indexes.
* Lookup on filtering data supports or and Ano operators.
« £ pATH supports finding paths with or without regard to direction, and also supports excluding cycles in paths.
©  SHOW HOSTS graph/meta/storage SUPPOTts to retrieve the basic information of graphd/metad/storaged hosts.
Changelog
« The data type of vertexto must be specified when creating a graph space.
©  FETCH PROP ON retums a composite object if not specify the result set.
* Changed the default port numbers of metad , graphd , and storaged .
* Refactor metrics counters.
Nebula-graph Console
Supports local commands mode. :set csv outputs the query results to the console and the specified CSV file. For more information,
please refer to httpsi//github.com/vesoft-inc/nebula-console.
Clients
Support connection pool and load balance.

« cpp client https://github.com/vesoft-inc/nebula-cpp

o java client https:/github.com/vesoft-i i
* python client http: . ft: bula-pyth:
« go client https://github.c ft-inc/ g

Nebula Graph Studio

With Studio, you can create a graph schema, load data, execute nGQL statements, and explore graphs in one stop. For more information,
please refer to http b-docker.

Known Issues

. 2860
7.2021.8 %4f v2.5.0
8.2021.10 %17 v2.6.0
9.2022.2 %1 v3.0.0

10. 2022.4 %1 v3.1.0

11.2022.7 %4 v3.2.0

12.2022.10 %1 v3.3.0

13.2023.2 %1 v3.4.0

14.2023.5 %1 v3.5.0

1. NebulaGraph 1.x fi/A5## RocksDB #l HBase FiftEZ /54, {H7f NebulaGraph 2.x HiAHUH T EAX HBase f37H; - ¢

)5 #F: January 31, 2024
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23.8 B4ES:

23.8 B4E5HE

LU 4% i NebulaGraph#i i EZR R BAES B, P AT FFEERE -

Shared Nothing

Typical deployment

PageRank
Lowain
— enable_authorize=true in graphd conf
Koore —————
GOD: rootinebula
LabolPropagation
— ) Admin
ConnectedComponent
Nebuia Algorithms (depends on Spark Graphx, o Tecent it e DEA
StronglyConnectedCormponent SILTEXEE 2 &
— 3 rocommend to use 3 nodes in production User
ShortestPath
—_— authentication and authroization Guest
THangleCount —
e Lo s Meta Se att
ota Senvice - parttion balance CREATE USER [IF NOT EXISTS] <user name> [WITH PASSWORD
BetweennessCentralty <password>]
—— spaces .
Degrestatic Graph 500 mansge [~ GRANT ROLE <role type> ON <space name> TO <user name>;
- schema
fschema
Twitter datasets - 41M vertices & 1.48 edges Testing Dataset REVOKE ROLE <role_type> ON <space_name> FROM <user_name>;
job
fioe
GHANGE PASSWORD <user_name> FROM “<old_passwords' TO
TTL callection user management
(__TTL collection. \_eermenaoemen | <now_passwords
GOL standard
architecture ALTER USER <user_name> WITH PASSWORD '<password>';
Quey Engine
Other query languages DROP USER [IF EXISTS] <user name>;

OpenCypher Parsor ——» Validator—| Plamer~— Exccuor

Gremin Parser Flex (Lexcical and Bison (Grammer) > AST [Absract Syntax Tree)

BALANGE DATA metadata

BALANGE DATA <balance id> context, variables

BALANCE DATA STOP. BALANCE Validator data type

BALANCE DATA REMOVE <host list> widoard *

SALANCE LEADER
obe
SUBMIT JOB COMPACT Optimizer
SuBMIT W08 FLUSH B .
suawT JoB sTATS G Sorvce e B
2 Optimizer je— v
SHOW JOB JOB - GetNeighbor
sHov voss b RBO (vl base optiizaton)
EERED AR e
STOP JOB Planner [roadmap]CBO (cost based)
RECOVER 108

curl G "http/<ip>:<port>/stats7stat

S — S o
o A

ertosssa Gompeon [recune |

<metric. name><statistics. methods> <timeframe> Monitoring W 2
[ o E—
number_queries.sum.600 )
O o T
e OT] | o Geneighoortrestor |
SCHEAESAEE TN Exutor
SHOW SNAPSHOTS;
Snapshot GilEE v getNeighbors
DROP SNAPSHOT,
SR &= Stoago eiase | _noortvartotonge
oruse Backup/Restore .
S = ; getProps
'SHOW CONFIGS storage; H
—_— i Consensus multi raft group
UPDATE CONFIGS storagaiocksd o family_optons = e
{disabla_auto_compactons: s, max_bytesfor avel_base -] || swoongne  kvgetputscan
268435456, max_write_butfer_number: 4, write_buffer_size: == o == h
| Vertex

can't stop once started SUBMIT JOB COMPACT,

~-local-config=true.

nebula-storaged.conf
~-rate_Imit=20 (in MBe) to control O rate.

make from source code SEERETUD e
sudo rpm -Ivh —prefix=<installation path> <package name> rom
install sreV+out_E in one partition

sudo dpkg -| --instdir==<installation_path> <package_name> dep

destV+in_E in one parttion ‘schema version is encoded into the propertiss value
docker-composa Partition - by edge
container dge property redundance in out_E and in_E consider the storage cost
nebula operator kubernetes

pid = vid%numParts+1

manually configure the cluster deploy. Install&Deploy Nebula Graph
o Facsbookthrftps _IDL based
S curl < Ips:<ws port>flags | grep “ocx” =
— ) chaos engineering
S curl -X PUT -H “Content-Type: applation/son’ -4
(<key>*scvalues]'<keys"<values]) "<ws.[psicws_port>fiags” tosting | failurs njection
metad | ConfighLogging
storaged Tigergraph
Storaged ) HATP?
— TDB row based + column based
— space
ernel ——
e vertex
adge
tag
edge type how to store edge type when there's no edge ID
hitosyineod condeveloper/auide-data-modeling/
Exchange
whiteboard-frendly
propertes O

osv w/ or w/o header

. refer to e e "

opic/3843 modeling guide

E==
| =D

property vs. relationship

BHERBERMBFFMR. BN AFLTAES
60

EARSBFSINR, BEHRAAAUES, DAINES

Studio

MATCH/FIND PATH/GET SUBGRAPH

cyele vs. circuit

path EARMILFINA. BRSNS TANESE

monitor nodes

monitor services Dashboard (based on metrics)
monitor administration

K8: https://github.comvHarrisChu/xk6-nebuia
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23.8 B4ES K

PUN4GH nGQL iy B4ESE, Mpablad HFEERE -
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https://www.mubucm.com/doc/3heEUeLwbMZ

23.8 B4ES:

specify VID or at least 1 index
MATCH

atleast 1 index

quite similar with SQL: SELECT LOOKUP

LOOKUP ON {<vertex tag> | <edge_type>} WHERE <expression>
[AND <expression> .J] [YIELD <return_list>];

GO [1<M> TO] <N> STEPS ] FROM <vertex_list> OVER
<edge_type_list> [REVERSELY | BIDIRECT}] | WHERE <conditions> ]
[VIELD [DISTINCT] <return_ist>] [| ORDER BY <expression> [{ASC |
DESC)] | LIMIT [<offset_value>,] <number_rows>]

GO [1<M> TO] <N> STEPS ] FROM <vertex_list> OVER
<edge_type_list> {REVERSELY | BIDIRECT}) | WHERE <conditions> ] )
I GROUP BY {col_name | expr | position) YIELD <col_name>]

<col_name> [AS <col_alias>) [, <col_name> [AS

remember tag name in the col_namell!

FETCH PROP ON {<tag_name>1, tag_name .. |} <vid> [, vid ..]

[VIELD <outpub>] FETCH eneral qu
'UNWIND (ist to rows)
SHOW CHARSET
—_— layer(name:Tim Duncan))serveffollow"..2}-{ retumn p;
SHOW COLLATION "
San— Patterns! direction: (ahvi->b)
SHOW CREATE SPACE
wleiiitier | int - signed nt4
SHOW CREATE TAG ——
— double
SHOW CREATE EDGE —
= bool
SHOW HOSTS —
string
SHOW INDEX STATUS —
S fixed string(r)
‘SHOW INDEXES =il
) date
SHOW PARTS —
—— _stow time
SHOWROLES [~ —
— datatime
SHOW SNAPSHOTS
-] timestamp.
SHOW SPACES —
data types nul
JSHOW.STTE I
python style: [1,2,3]
SHOW TAGS
S tist RETURN [0 IN range(,5) WHERE n > 2| n + 10]
SHOW EDGES
S OUT_OF RANGE
SHOW USERS
— ] YIELD (key. 1:"Value 1')[key. 1] as V;
7 SHOW SESSIONS
e YIELD {key_2:'Value 2°} key.2 as V2;
SHOW CONFIGS O
— =l toBoolean(
YIELD <var>[] LIMIT [<offset_value>] <number_tows>]; //must use ORDER BY —
pipe — toFioat)
LIMIT and SKIP Y8 cofverion
RETURN <var>{SKIP <offset>][LIMIT <number_rows>}; }— T
RETURN
— L_bee0.
tcol
T clause native nGQL, use °
tl_duration
pipe Is synchronized has impact on performance
STARTS WITH Complex query i
openCypher, WITH
ENDSWITH | WHERE —
Svar=
CONTAINS YIELD —
2o
$1 - source
openCypher ——
WITH $- target

work with Match ke pipe
§- - upstream from a pipe
‘CREATE SPACE (IF NOT EXISTS) <graph_space. name> —————
[(partition_num = <partition_number>, replica_factor =
<repiica_numbers. vid_type = (FIXED_STRING(<N>) | INTS4)

references

USE SPACE
| SPACE
DESCRIBE SPACE
DROP SPACE
—_— UNION
c;ﬂ[r:ﬂ TAG IF »;or EXISTS) <tag_name> _(<create_definition>, ONONALL
)_options]; —_—
INTERSECT
create_definton> = <prop names <data type> INULL | NOT | TERSECT
UL MINUS
'CREATE TAG e
<tag_optons> i~ _<option> |, <options> .. double abs(double ¥ ENLTIE.
_ double absidoutie ) AENGISSN.
<option> = TTL_DURATION [ <t_duration> |TTL COL [ soublefoordoutie x) BEVNFRWFAHBANN,
<prop_name> | DEFAULT <default value>
double ceil(double x) JE[EIA F 3% F o/ M.
drop frst existing tag indexes___ DROP TAG
T —— i, 2
ALTER TAG <tag_name> <alter_defintions [, atr_defnton .
ti_definition [ _definition] . TAG
double satidoubie x) BEIVESH.
alter_definition:| ADD  (prop_name data_type)| DROP (prop_name)| ALTERT? O
'CHANGE (prop_name data_type) e double cbrt{double x) EEIXH I 1R,
. defintion: _TTL_DURATION = t_duration, TTL_COL = prop_name doubley) (
) R,
CREATE EDGE [IF NOT EXISTS] <edge_type_name> DESCRIBE TAG B
e e —_— I doubls pow{double x, double ) SN,
<create_definition> = <prop_name> <data_type> | Gouble expidouble X) BENe VA,
e R — double exp2(double ) BEN2AXI(H.
<option> = TTL_DURATION (<] <tt_duration> | TTL_COL [-] [Icalbis boricutie N MEILI K e H SN B
<prop_name> | DEFAULT <default value> double og2(double x) HEIX2 X
ndext __DROPEDGE doublelog10(doube x) SEEIBLTONEAHER.
AALTER EDGE <edge_type_name>  <alter_definition> [, double sin(double x) JEBIx#) E (M.
ater_efintion]..] [t definon |t defnton) .. ] EDGE DDL Nebula nGQL
double asin(double ) BEXREL .
alter_definition:| ADD  (prop_name data_type)| DROP (prop_name)| -
GHANGE (prop_name data. type) ALTER EDGE double cos(double x) BEXIREIE,
. defintion: _TTL_DURATION = t_duratin, TTL_COL = prop_name double acos(double ) MEXSE R,
DESCRIBE EDGE doubl tan(double X EIHIE LA,
INSERT VERTEX (1, 0. ] (VALUES | VALUE} VID: () ‘double atan(double x) i EIx#IE EM.
prop_name_ist: [prop_name [, prop_name] double rand) B0, MITAL. RPAUROA—OH, WSHRFIEHmax, Kimin KURO
fopnaneliet: peoptieme | piop"nere]- JHR| INFRSUS —— .
STV T man [ int ot ma) Blmin, max) P
Prop.value_lst: [prop.value | prop. vaue] {naxmrsn, smannssneanmmmanss,
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