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1. &
1.1 X FAFH

It TF5 Nebula Graph fH 7 Ft, MANL.2.1, BRAMAEHEEZS U Release Notes,
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1.2 YG# ] Nebula Graph Fift

1.2 ID{ER Nebula Graph Ff
Nebula Graph 21" ST A B AR E A e,

Nebula Graph FJUAENHZRMGLGGH, FHERBIZMPRIINIE,

121818

" KTAFM
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1.2.3 HWIES FTEMF)

* TEREIETE

* FRIHFFRNE.

© REETHIRET
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s JBIESIH

* FRIRTTAR AL
s EHE
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1.2.3 HWIES FTEMF)

. IBAIIETR

* BEE XiEH) (DDL)
o BT 22 ]
* ¥ Edge
* ¥l Tag
* & Edge
* (% Tag
* kR Tag
* MFx Edge
* fflf% Space
o 35|
e TTL (time-to-live)

* B 54%(FiEA) (DQL Al DML)
* kR
o BRI
o RAUFATLEYE (Fetch)
* &/ (Go)
* HAH

* HEHEIE (Lookup)

* R[a] 2 S HFIIE A (Return)
o B

s EHNA

* Upsert &%

* B4 (Where)

* R[EIEERIER) (Yield)

- 7/340 - 2021 Vesoft Inc.



1.2.4 %ilk, GhE 554 (R/7 51H1 DBA)

* WHBITIREIEA)
* Show &)
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e Use
RS
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o SRREIE
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s HHLHE

o MRS AR P
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* SRR
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* Grant Role
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* Revoke
o fEEERE
s BARIESA
* BEHL .csv U
* Spark S AT H
* HAKRR A
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o ESIMRIEEEER
* SRR
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- W54
* metrics
* meta EZ174t1 (metrics)
* storage i&1T4t1l (metrics)
* graph 22174t (metrics)
o RIS AT API
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1.2.5 X (FFREXEFE)
* DIk
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1.2.6 Fff=%

o JFRAE SR
* QA TTHR

1.2.6 iR

¢ Gremlin V.S. nGQL
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* SQL V.S. nGQL

o RARIRFFRI T X
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https://www.youtube.com/channel/UC73V8q795eSEMxDX4Pvdwmw/
https://space.bilibili.com/472621355

1.3 FEAME

1.3 EAXRELR

1.3.1 BIUREEIR

k724 Nebula Graph 95 BIBRIY AR,

B

P22 R E I EEGE, 5 MySQL iy database BE&IEEL

BRREEE
Nebula GraphiFEEFIEEA FEMEE S, GrElEEZE SR E, 2G5, GrEttEzsny
G=<V,E,PV,PE>
s VERMES.
* ERARILINESR,
* Py, ZRIEE,
* Pp ARt

TRNEHCE) RBAERVERIRG], SIEWASERN S (player. team) FIMFIZERNL (serve, follow) .

et £ JBES (BdEI) BEIH
tag player name (string) FRER o
age (int)
tag team name (string) FRERRA,
edge type serve start year (int) FORER BT A,
end year (int) AT HIFER ARIERBAIE SRR, 77 M2 MER B ZIERBA
edge type follow degree (int) FORER BT A,

AT AR ER GUBCRIEER, TR M —PERBIEIS — BRI,

= (Vertex)
RATFRRULHEF YR, £ Nebula Graph A1, sUAIHHAME—RIARRAF (B viD) o TERDEIZERAN viD HAUZME—T,

RGP HEE 11 DA

)

player

id:101
Name: "Tony Parker"

Age: 36

MR ITE (Tag)

Nebula Graph {FfbREF TR ; — DRI UFENAZMER (Tag) o ABIPARFERN A, HiRE G 2500 player fll team,
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1.3.1 EEEEs

o

&

player team

id:101
Name: "Tony Parker"

Age: 36

id: 215
string: "Hornets"

&1 (Edge)

DRRER A, @R ZRPN R FRNCREATH, ARBIFFIA0 serve 1 follow,

serve
o start_year: 1997
8 end_year: 2016

player team

\4

id:101
Name: "Tony Parker"

Age: 36

id: 215
string: "Hornets"

B3R (Edge Type)

EDEAME—RYI, AT R ZARVR 2 MHRECE R RIZERRL, BN, DOR-ERIARIIRTE X 5% serve 9,  (RkBED & 100 GRR—%
R vkkAs,  (BRBA) s 215 (FoR—3BKBN) MHEFRR. A 100 A—5RHGA, MM 215 B3 AL,
i1 rank

P s Z RIRHRR T A A2 4), SRR rank, 32 rank S2A LR 64 A8 ; WIATEE, 4 rank BRIMEN O,

POTCHDE R, HPER, A, KRR DIE— R — SR,

i rank JUE T WA RUZ FARRZEEINTLINEER 7730 3 rank [EEGEILHEG 5ERT,

HATHBEE AR « i gats iz Bl o, 1, 2, ... 9223372036854775807, -9223372036854775808, -9223372036854775807, ..., -1,

RFAMEYE (Property)

AL R A R, B EER TR, AREIR, 55 player #IEEM id. name Fl age, 34 follow NIHIEJEM degree,

Schema

1£ Nebula Graph ', Schema W& NGO NIYEM, 5 mysqL 26, Nebula Graph Z2—#f58 schema FEUREIE, BIENAFAIEIEZER
TEREE A HTE T,

B EHT 202144 H16 H
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1.3.2 Nebula Graph ##iES (nGQL)

1.3.2 Nebula Graph EifiZE (nGQL)
nGQL %

neQL 2 —RIFEIIRINYSCAREWIES, HEIMEIT R, HRARTINEZS L LA IIRE, ARIIEEITE RER 5T —2

Bix

L
%
- LU LA, NEA SR

R

« % SQL, H5
- AR

© KNG

« EFHE

« LFBGAR

T

- FEIE

« KRR GES GFRA)

- B AZFAEEN, BT

ARiE
o [EZEm) : P ER R RS AR
o BE A R AR
o HIREEA — D NIERTRAVAAR, JFHEMRENEHE R E—D 32 (AR
* BMRELS —NEMEFIRM R, SPEERE — DRI
* FREEZ A FFAEMOI RN, BIAN, WIERARRE S MO TARE T, WIBRIEFREE T 748, SR S LR,
o L EEAETP AR SRI R
o HAREHE—E— 64 7 CATFS%0 ID (VID)
o —MRA LA Z %
U RZIRINIBCR IR
SESULEC] S R A
FAZER B NGRSO R I 32 AIAVERRL, SARPuE S BRI (BE0)

4 rank Z P DA AAZR) 64 (CFERF SRR, BOEMANTIUZ A FEIZEARLIRRE ., SRERS LR 5T, RTEE, WIBASE
KA N, BETHIHEFRIE )y 3 hlgmg s - BN 0, 1, 2, ... 9223372036854775807, -9223372036854775808,
-9223372036854775807, ..., -1,

A — e
CBATE BT K

« BRI B LI, A 1

« BATEATHI— RO, ATRER R, —ABR— KR 1 IRTRE P

<vid, <edge_type, rank>, vid, ...>
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1.3.2 Nebula Graph ##iES (nGQL)

EES RN

AFAZE BNF [y Al phid A

o
&

o BEIBEAN D N=100 ¢ &, Wk, S8
o BARIRAARRE MRS, SMIERSEE 1 schema FIZZEURE
BAEE
s IBHEEMMT
o IRAIATE R |7 JERE, AT —SRIBANRRINEE R AT T —SRIB A &S
o SCRHER ;7 MEEAZSIE, MBI RIRE — SR R4
HiEseR

e A © vid, double, int. bool. string fll timestamp

s vid © 64 MAERSEE, AXFRAID

o fEj ALK, 4l © integer[], double[], stringl[]

* Map: #{EXNFIFK, HRTLAION T4F, ([ERTLLHE45E map

* Object CREFASHF): BUHENTIF, HIBIDTNTRF, (AT DURER R

* Tuple List: HiZH 7K E, HTBdEfgdE (217) Hil . iR ayIameil,
FRIEIR

o —/ME RSB E AT DARR LB

* BIFAT AR E A BB ST AR S5

* "<type> list" A[FRERYI%

HF BNF

::=vid | integer | double | float | bool | string | path | timestamp | year | month | date | datetime

<type> ::= |

w=vid (, vid)* | "{" vid (, vid)* "}"
<label> ::= [:alpha] ([:alnum:] | " ")*
= (" ")* <label>

::= <label>

= )*

= :<type>

i:= <tuple> (, <tuple>)* | "{" <tuple> (, <tuple>)* "}"
<tuple> ::= "(" VALUE (, VALUE)* ")"

<var> ::= "$" <label>

-14/340 - 2021 Vesoft Inc.



EifiEw

EIREZEE

Nebula Graph SCFFZ2[E220, (R K2R BRI E, fEHTERR, FHEE 2,

USE
EEIEE

R[] EAAME SR S

RETURN

c=vid | | | <var>
tlRtRS

LU 1B A QIR %

CREATE TAG ()

<label>
=+

,<type>
<label>

il 3uES:
(oI ARl Eis NP B
CREATE EDGE ()
:= <label>
AR
ERLU T IBEA— P Z A
INSERT VERTEX [NO OVERWRITE] VALUES

==0( O)*

2=:0( :0)*

= vid

n=(,)*

::= VALUE (, VALUE)*

wAR
FERLLT B A — S 2 5050

INSERT EDGE [NO OVERWRITE] [()] VALUES ()+

edge value ::= -> [@ <rank>]:
A
LU BRI E RN

UPDATE VERTEX SET \<update decl> [WHERE <conditions>] [YIELD ]

- |
;1= = <expression> {, = <expression>}+
2=0=0]0=<var>

1.3.2 Nebula Graph #]

.
=}

= (nGQL)

2021 Vesoft Inc.



Eiin

fE LT AR

UPDATE EDGE -> [@<rank>] OF SET [WHERE <conditions>] [YIELD ]
ELEH

R E SMHE 40 R KBRR, IR ID F1 R

GO [ STEPS] FROM [OVER [REVERSELY] | [WHERE ] [YIELD ]

::= [data_set] [[AS] <label>]
z=vid | | | <var>

[AS <label>] ::= {, }*
<label>

::= <filter> {AND | OR <filter>}*
=\ \ PR | > = | < | <= | == | |= <expression> | <expression> IN <value list>
=, 1

;1= <expression> [AS** <label>]
WHERE EA{GEH T REZGRFIZER, rhRgs RASE A,
Bkt STEP[S] #R —#
MR E — Bk, &P I WHERE B XA, FURIEN 2 WHERE 1EAIH94E R,
Z ki, WHERE 154 FUEH TRALER, g RASER, HIan :
60 2 STEPS FROM me OVER friend WHERE birthday > "1988/1/1"
MREAERATEA HTE 1988/1/1 ZJaM — AR,
R
DU WA i R R S R i TR,
FIND VERTEX WHERE [YIELD ]
FIND EDGE WHERE [YIELD ]
BEXEX
JEMERBRHE W, 40 WHERE EAJf1 YIELD 1Ef], nGQL RAANT /4 2E g M Rk

::= <object>"."
<object> ::= | | <var>
::= <label>

=
<var> DL “$” hh, FERTERAEMIE | $- f $$.
$- AME, $$ JWHIRME.
R TF R L, MARGEMELL " 3k, " (REME,
PR
e id: 1D

* _type : AR

* src: hfE4aA ID

-16/340 -
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1.3.2 Nebula Graph ##i&S (nGQL)

e dst: M ID

* rank: i rank

B EHT 2020428 H11H
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1.4 PdTFAAMIH FRERE

1.4 REFF I E AR

1.4.1 HREAM

AT ZL 5 444 Nebula Graph, @47 :
. g2k
o BRE
o sEfdcEs

o fLEHmHA
s BES ALE

7]
BAHEFF A docker compose K723 Nebula Graph, E&S ] USZ A THHIRHECEMS,
BT Docker, #SArILDUESRmIFILEErpm/deb L 5% % Nebula Graph,

ANSRIEAE LRSS R OBFEM S, FTLAFIE Nebula Graph B /51842 2101, Tl L MIEIETT & A B fRE A,

HiEER
TEARTM, BATRHEE T E AR IR AR AT Nebula Graph /%,

follow vertexld: 101
degree:95 5 player.Name: "Tony Parker”
player.Age: 36
A
= follow
_— T - degree: 75
~  vertexld: 100 ™ serve
( P:ayer.Nan.u-iz"'ﬁm Duncan" \ | start_year: 1999
. player.Age: '\ end_year: 2018
\, follow
— \ degree: 90
vertextld: 102
AN player.Name: "LaMarcus Aldridge"
serve \ player.Age: 33
start_year: 1997
end_year: 2016 —
V N )
{ vertexld: 200 \ vertexld: 201
AN team.Name: "Warriors" J team.Name: "Nuggets"

FEHPER MR (player. team) DUKRZE KM (serve. follow) .
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https://github.com/vesoft-inc/nebula-docker-compose
https://www.bilibili.com/video/BV1BJ411y7Kt?from=search&seid=2803739759207567290
https://discuss.nebula-graph.com.cn

UEHEREZEE

1.4.1 PugATM

Nebula Graph FyEZEEZEU TG FE P ARV ZRE, BIANE MySQL HOlIEIRRE, HIt, EHREARE—MEZERFFE (use)

B, REFREHTHARRE,
IERTLGESE AT A5 BR A H T 22 )
1A LA

nebula> SHOW HOSTS;

| Ip | Port | Status | Leader count | Leader distribution | Partition distribution

| 192.168.8.210 | 44500 | online | |

RS online FIRTAHBRSG R storaged EERRRINIERE FIeBURRSS R netad o

2. AL IR A O 22 )
nebula> CREATE SPACE basketballplayer (partition_num=10, replica_factor=1);

XML

* partition_nun @ fEE—DEIARIY D XEL, EE N EEMEEBER 5 %

* replica_factor : EEMHERFPRIARNEE, WHASHEEN 3, MIRFREIATLUN 1, BT RMASBFRFE, HtFHE T,
PRATLLESS SHOW HOSTS s ke 2T HLeRAll partition 3 #1E M -

nebula> SHOW HOSTS;

| Ip | Port | Status | Leader count | Leader distribution | Partition distribution
| 192.168.8.210 | 44500 | online | 8 | basketballplayer: 8 | test: 8
| 192.168.8.211 | 44500 | online | 2 | basketballplayer: 2 | test: 2

iR BN ELELR (online), {H Leader distribution 43 A2 (41 F), WIRTLURT @4 ( BALANCE LEADER ) SRfili&Z partition #4370

nebula> BALANCE LEADER;

| Ip | Port | Status | Leader count | Leader distribution | Partition distribution

| 192.168.8.210 | 44500 | online | 5 | basketballplayer: 5 | test: 5

| 192.168.8.211 | 44500 | online | 5 | basketballplayer: 5 | test: 5
BARARERERT DAL,

3. HALUT AR E (AT RV 220
nebula> USE basketbal Lplayer;
4. BT, R LGEE DU IE A B W QI 220
nebula> SHOW SPACES;
RELITER

E X HIER SCHEMA

£ Nebula Graph ', A EEHEREEMER RN —H, ZHNDI— MR, (REATE TAG IHAIE X T —MR3E,
JEMEREESEM,  CREATE EDGE TEA)E XN, A FRA IRV = sh 2 iy e ME A 1

-19/340 -
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JERT LU T SR GIRAREARY
1. B AL T EA) QI player PR35
nebula> CREATE TAG player(name string, age int);
2. ALU TR G team A%
nebula> CREATE TAG team(name string);
3. AL T IEA G2 follow 285
nebula> CREATE EDGE follou(degree int);
4. A LU IBA A serve 287 ¢
nebula> CREATE EDGE serve(start_year int, end_year int);
5. HITE, AT AER MINIA I bREEAL SR,
5.1 BHREUAIGIEAIbRRE, 1EH AL T IEA) |
nebula> SHOW TAGS;
RELLFER

5.2 B RWIQIEATLZER, iEE AL TR
nebula> SHOW EDGES;

BELTER

5.3 ZioR player tR¥MEM:, ER AL TIER :
nebula> DESCRIBE TAG player;
REIITER

| Field | Type |
| name | string |
| age | int |

5.4 BRI follow AR, 1k ALLTIEA)

nebula> DESCRIBE EDGE follow;

REIITER

-20/340 -
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1.4.1 PugATM

US|

SERTLUEFE  CREATE INDEX NELS Tag/Edge-type @51,
nebula> CREATE TAG INDEX player_index_0 on player(name);
B AFERTERZ N player TS _EREYE name 63 T —13&5],

RO ZPGIERE, 55— R E S ARG, IR SARYE, FHtRERRS] MEEFRS MRS A, SFEEIERRIEE A,
HHBERI S,

efeE

EAE
JERT DURRHE R B P O SR A SRS R

BAR
INSERT VERTEX IEAE FEE M IIbREE, JEIE. s ID FUBPEEREA —1 5
JERT LGB AT I AU3E AR,

nebula> INSERT VERTEX player(name, age) VALUES 100:("Tim Duncan", 42);
nebula> INSERT VERTEX player(name, age) VALUES 101:("Tony Parker", 36);
nebula> INSERT VERTEX player(name, age) VALUES 102:("LaMarcus Aldridge", 33);
nebula> INSERT VERTEX team(name) VALUES 200:("Warriors");

nebula> INSERT VERTEX team(name) VALUES 201:("Nuggets");

nebula> INSERT VERTEX player(name, age) VALUES 121:("Useless", 60);

HE

1. 7 R AR AR, KA VALUES ZJEIEBEEREAM ID (M558 vID, int64) . EANEZEHARY viD AHURIE—I,
2. R A S (VID: 121)FFE T SCMBREEEER 7 R miER,
3. QSRR — KA AT A R 5, AT AAT LU RG]

nebula> INSERT VERTEX player(name, age) VALUES 100:("Tim Duncan", 42), \
101:("Tony Parker", 36), 102:("LaMarcus Aldridge", 33);

KBRS\ AT ERMZATIES,
fEAiL

INSERT EDGE IAAEI R/ ISR, @I, AR VIDANH AR siVID LUS & MHER I A2,
SR LA UM B AL

nebula> INSERT EDGE follow(degree) VALUES 100 -> 101:(95);
nebula> INSERT EDGE follow(degree) VALUES 100 -> 102:(90);
nebula> INSERT EDGE follow(degree) VALUES 102 -> 101:(75);
nebula> INSERT EDGE serve(start_year, end_year) VALUES 100 -> 200:(1997, 2016);
nebula> INSERT EDGE serve(start_year, end_year) VALUES 101 -> 201:(1999, 2018);

[FIFE © AN SRSEAR— I A A 2 S-SRI, AT TIA RG]
nebula> INSERT EDGE follow(degree) VALUES 100 -> 101:(95), 100 -> 102:(90), 102 -> 101:(75);
RERIE
£ Nebula Graph i A¥dfE, ZATLUMIEIZE R M 2] .2 5 C 24 AR 8dE,

FETCH PROP ON 175 MIEIZSRIAG 2B, AR EARBUSIEARE, WLAie & sPRSE RIS VID ; AR ERIGAEE, MR EAIREL, Eiha VID
A EFRR VID,

flgn, BEEREX vib v 100 KET-HVEAE, HEALITIES
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nebula> FETCH PROP ON player 100;

RELIMER

| VertexID | player.name | player.age |

40, PEAKEL vID 100 A1 VID 200 Z[AIFIZERLRN serve WYL ERVENE, 1EHIALITIEA -

nebula> FETCH PROP ON serve 100 -> 200;

REITTER :

| serve._src | serve._dst | serve._rank | serve.start_year | serve.end_year |

EHBIE

ST DUSERT I AR s R R
B SR

UPDATE VERTEX &0 F T ST sl R 1o

HE BRI VID, SRSTESEA M H o) BB SR BT n A 0 s B ) Je Atk
DU RBIGEAHANALRE vid 100 HYJEME name M Tim Duncan BHECA Timo

AT HEATEHT name {H :

nebula> UPDATE VERTEX 100 SET player.name = "Tim";

EHGTE nane [E/ZECHHT, HHALITIEM

nebula> FETCH PROP ON player 100;

RELIFER

| VertexID | player.name | player.age |

EFRDBE
28{LIfY, UPDATE EDGE TEAJFH T B HTLAIE M,
R ISR £ VID FIEARE VID, SRETESS 4 M H S BlH B EHa i .
LUF/RHBIER TAABEER vip 100 Al vIb 101 Z[E), 285N follow HYAMIEME,
BIE, FATRF degree MYMEIENN 1,
nebula> UPDATE EDGE 100 -> 101 OF follow SET degree = follow.degree + 1;
THCE degree M{EHZECEEH, HMALITIEA :
nebula> FETCH PROP ON follow 100 -> 101;

EELITER

- 22/340 -
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1.4.1 PugATM

| follow._src | follow._dst | follow._rank | follow.degree |

UPSERT
UPSERT FH T4 A BTV IV sS B s BB i BN W i B8, AR B ARTFE, WIS H I EA, UPSERT s INSERT A1 UPDATE WY A,
filan -

nebula> INSERT VERTEX player(name, age) VALUES 111:("Ben Simmons", 22); -- HA—Hiso
nebula> UPSERT VERTEX 111 SET player.name = "Dwight Howard", player.age = $/.player.age + 11 WHEN $/.player.name == "Ben Simmons" & $”.player.age > 20 YIELD $”.player.name AS Name,

$M.player.age AS Age; -- XHiZm#4T UPSERT %1%,

1% %F UPSERT 4%,
BREE
PR =
DELETE VERTEX IBAJSETHE/E A VID RMIBR. R RMBRZ RS, DURIZ RN AaRa,
ZEMIBR vip 121 MR, ERALTIER
nebula> DELETE VERTEX 121;
BRERGMR T IZR, ERALTIED ;

nebula> FETCH PROP ON player 121;
Execution succeeded (Time spent: 1571/1910 us)

RPN, FoREWERIERY, (B2 TRARCHMER, REEMEZE R A B AR,
illsv)
RERT LU B 22 A R BR T30, DELETE EDGE IEATEIHEE AR LU A5 /4 VID HIH AR VID SRMIERZ,

ZEIMER vip 100 A1 viD 200 Z[AIAYZEELN follow HYIH, i&HALLTIEA

nebula> DELETE EDGE follow 100 -> 200;

Hith
HRG

AT T HEERIIES S,

1
EWERG vID 100 X7E (follow) HYHAMBRE,
LU IBA]
nebula> GO FROM 100 OVER follow;
RELIMEE

- 23/340 - 2021 Vesoft Inc.



w2

AWERGL VID 100 KIEMVERD, BERTEERGUFRTRT 35 &, REHAELMFR, JFHGI# 0 Teammate fl Age,

AU RS

nebula> GO FROM 100 OVER follow WHERE $$.player.age >= 35 \
YIELD $$.player.name AS Teammate, $S.player.age AS Age;

REILITTER

° VIELD FEEREMNEIHREIHYEER,
o 8 FR ERHIN A
o\ RIRIATIT,

T3
HIERE 100 KTEMIBREAFTHINERBN. A WA TR AT IRISHH R 25 51
1. ffiH () RAEHAEWIEN

nebula> GO FROM 100 OVER follow YIELD follow._dst AS id | \
GO FROM $-.id OVER serve YIELD $$.team.name AS Team, \
$7.player.name AS Player;

RERITER
| Team | Player

| Nuggets | Tony Parker

XH
$n FORIBIEAA S,
| FREE,

$- FORMATL E—MERNEL (id) (8T DERTEA $-.id) .
2. M gEXmZE RAGWDERIEH

nebula> $var = GO FROM 100 OVER follow YIELD follow._dst AS id; \
GO FROM S$var.id OVER serve YIELD $$.team.name AS Team, \
$A.player.name AS Player

REITER

| Team | Player

| Nuggets | Tony Parker

Y-SR GBI AIRSS S a, IR A E SCE R A A e aE
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=l 4
AERASE AR OIE SRS | HEMZRT], WIATLUER LooKUP ON KT HEITIE M,
EBELR RS,

ATTRELREIZFHA Tony Parker , FRZEHN player HYTH,

nebula> LOOKUP ON player WHERE player.name == "Tony Parker" \
YIELD player.name, player.age;

| VertexID | player.name | player.age |

| 101 | Tony Parker | 36

¥#H5% LOOKUP (i,

HEHRIT

A RN R T 2 S R MR BN, ATLAR R A TB A —1 nggl SXIFH, A0 TFRR.

CREATE SPACE basketballplayer(partition_num=10, replica_factor=1);
USE basketballplayer;

CREATE TAG player(name string, age int);

CREATE TAG team(name string);

CREATE EDGE follow(degree int);

CREATE EDGE serve(start_year int, end_year int);

TEMRS 2
$ cat schema.nggl | ./bin/nebula -u <user> -p <password>

2 Docker P

$ cat basketballplayer.nggl | sudo docker run --rm -i --network=host \
vesoft/nebula-console:nightly --addr=<127.0.0.1> --port=<3699>

X
* WAURF --addr Al --port BHCHIEE T TP HIEAIH S,
o AJLUEXHE T4 basketballplayer.nggl X,
HES
RSB ARG TSR0, B csv § A LH fil Spark S A LA,

=i

ASUEAERH Nebula Graph HSS A ERIEM R, ERIEIRAN B/51032 1218, 56 LIIIEILTZ N QOSSR

ANSIESER T AF M 2EEE, 1A Nebula Graph J& —# A0 EEIEE™q, BiEBY GitHub ¥ &2

EZAEIGIS

1.4.1 PugATM

—WUR, ORERIRAI4E

IRfE T 20214E5H17H
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1.4.2 & WA

1.4.2 & D)
AXRSFIH T Nebula Graph # VL@, ATRERAEECRPIFIEENZE, %2t Nebula Graph B /715 R F /842 F 4748

o

General Information
General Information {877 T % T Nebula Graph RYREEERE,
EifEEAT ElfRRE

nebula> GO FROM 101 OVER follow;

Got 3 rows (Time spent: 7431/10406 us)

DL EREAH], Time spent HRlT— NI 7431 WEIREA LALLM R, Bl query engine M console WEIXSE BN, FTFEEZIE
i, FFHT—RINHELAEIN ] ; 5 — R 10406 @ MNE A EEETER N, Bl console MAGEIER, FMBIMIRL, F-Rreh S 3 h R
IR [Fl,
Trouble Shooting
Trouble Shooting #7774 T Nebula Graph #{/E- 1 R,
IRSSBREHEE
£ Nebula console H3E17
nebula> SHON CONFIGS;
WS EIZTHCE R % CONFIGS 1%,
BRE
BLiE SCHFERIATE Jusr/local/nebula/etc/ To
Il 2% X H &k CONFIGS Bk,
PARTITION 3739
BEMERAER
HESXHBIAE Jusr/local/nebula/logs/ To
U, graphd Hi& Fl storaged Hi&,
EASRER
& Jusr/local/nebula/etc/nebula-storage.conf o 4l
--data_path=/disk1/storage/, /disk2/storage/, /disk3/storage/
ZYRERN AT LUES TRZ N EHS, BDEF M — RocksDB S, WA HELFH LN, 25X,
#H1257% CRASH

1. Ko EREALZE[ME] df -h

=

-26/340 - 2021 Vesoft Inc.


https://discuss.nebula-graph.com.cn/
https://discuss.nebula-graph.com.cn/c/users/5

1.4.2 & WA

BAABEZEN, SBIRSSECHRY, MRS crash, @M EmSEER YA ENEN, RSECERN --data_path HF2EZHYH R,

2. ENFEG R free -h
MRS ML 2 NTF, #ERGURE, Wi desg EHEZEH OOM MViLR, IREMHA nebula X# T,

3. fEHE
£ DOCKER E#fa, HiTaRitHReE
AIREMIJR A2 Docker 19 IP MBIAIBRIABCE P I A—30 CBRIAZ 172.17.0.2) , RIS FREEUCERIARCE - iy Tt
1. HEAEARSGPIAT ifconfig My, EEEIASRML, SCRRENARMIIE 172.17.0.3, ABAMEKE ETREESCRINRER 1P Hit,
2. ARG AELE B od /usr/local/nebula/etc , ZEFRFTE IP MMLALERIOIE ( grep "172.17.0.2" . -r) o
3 BER E—HESIRFTH 1P i R ASHE (172.17.0.3) .
4. G EHEFTERS (Jusr/local/nebula/scripts/nebula.service restart all) .
BHRBMABNTREES

Al —& B TP LIAATERENK, storaged RS EILIERES) (& LERIY storaged RS WMEIRIHITNL () . &5 storaged ARG
Hi& (/usr/local/nebula/nebula-storaged.ERROR ) , £ &I "wrong cluster" FUIREE(SE, NIATBERY HHHEE A2 AL AISEAEMNA R 1Y Nebula
Graph 1Y cluster id ~—%, FEMFR Nebula Graph Z2H5 ( /usr/local/nebula ) T cluster.id XAl data H3t, REHERS.

ERRN

E1121 04:49:34.563858 256 GraphClient.cpp:54] Thrift rpc call failed: AsyncSocketException: connect failed, type = Socket not open, errno = 111 (Connection refused): Connection refused

ST R A A

$ Jusr/local/nebula/scripts/nebula.service status all
qE
nebula> SHOW HOSTS;

COULD NOT CREATE LOGGING FILE:... TOO MANY OPEN FILES
1. KeEriAE2%E df -h

2. KA HEHER Jusr/local/nebula/logs/

3. BSURVHTFFRIIRASIAEEL ulimit -n 65536

#fI%% NEBULA GRAPH KRS

I curl http://ip:port/status @H4KHY git info sha. binary @Y commitID,
{EREBEXHRER

Nebula Graph {41 T P 7 A IREELE -

1. MBCESCPRH (FREESIE P REEMSS)
2. )\ Meta fiRg5Hh, @it CLI K&, FHHRAMLPRIFE Meta IRS5H, HESE LA ;

BT RLE AR, REEIANEG T, Nebula Graph WRLESEEMRHAS —MAX (Meta) , GAIRFERHE AKX, FEE Jusr/
local/nebula/etc/ BCiE X metad.conf. storaged.conf. graphd.conf FR43HIZRNN --local_config=true &I,

{2 ROCKSDB BLOCK CACHE

TR storage MIBLE LI storaged.conf (BRINEETEA Jusr/local/nebula/etc/ ) FER, 40 :

# Change rocksdb_block_cache to 1024 MB
--rocksdb_block_cache = 1024

# Stop storaged and restart
Jusr/local/nebula/scripts/nebula.service stop storaged
/Jusr/local/nebula/scripts/nebula.service start storaged

@

DLSXH

- 27/340 - 2021 Vesoft Inc.



1.4.2 & WA

{#F3 CENTOS 6.5 NEBULA fRSSKK

£ CentOS 6.5 %8 Nebula Graph 2, REEELLIT :

# storage HE&
Heartbeat failed, status:RPC failure in MetaClient: N6apache6thrift9transport19TTransportExceptionE: AsyncSocketException: connect failed, type = Socket not open, errno = 111 (Connection
refused): Connection refused

# meta BE

Log Lline format: [IWEF]mmdd hh:mm:ss.uuuuuu threadid file:line] msg

E0415 22:32:38.944437 15532 AsyncServerSocket.cpp:762] failed to set SO_REUSEPORT on async server socket Protocol not available

E0415 22:32:38.945001 15510 ThriftServer.cpp:440] Got an exception while setting up the server: 92failed to bind to async server socket
E0415 22:32:38.945057 15510 RaftexService.cpp:90] Setup the Raftex Service failed, error: 92failed to bind to async server socket: [::]:
E0415 22:32:38.949586 15463 NebulaStore.cpp:47] Start the raft service failed

E0415 22:32:38.949597 15463 MetaDaemon.cpp:88] Nebula store init failed

E0415 22:32:38.949796 15463 MetaDaemon.cpp:215] Init kv failed!

1:0: Protocol not available
: Protocol not available

IER AR S5 IRZ -

[root@redhat6é scripts]# ./nebula.service status all

[WARN] The maximum files allowed to open might be too few: 1024
[INFO] nebula-metad: Exited

[INFO] nebula-graphd: Exited

[INFO] nebula-storaged: Running as 15547, Listening on 44500

HIEEFIA @ CentOS 6.5 RAENFLIRA N 2.6.32, SO_REUSEPORT X ZFF Linux 3.9 MDA ERRAR,
FRGTHE| CentOS 7.5 [HIHAT 1T HRR,
MAX_EDGE_RETURNED_PER_VERTEX il WHERE £{4{THIfL SRR
AR EE max edge returned per vertex=10, f#f WHERE #7080, SSPRABEAT 10, BAHRE 10 458, ERATEL?

Nebula Graph %7 WHERE B3 38, AURSEFRAEADT 10, NERESERLE R, K2, NHEE max edge returned per vertex fi
HIBEE 10 4552,

&5 FeTcr REIFUER, BREILLREIRGE, BIHEEIRZE

HREREIER— NN RESN T WA storage, JFHIXMA storage FLiE s SAHM, RAMEEL FE0, B ESILF—A> storage 05, A5
ERTEINER

A EHT 20207 H21H
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1.4.3 CSVXHS ARSI

LUF/RGHESEUAfE ] Nebula Importer i CSV ##E5 A%| Nebula Graph ., fElt/Rf|+, Nebula Graph ;@i Docker F1 Docker

Compose Z2%%, FAMFEL LU T AR5 | FAESE %G

* CSVILHFARM
* 53/ Nebula Graph [#5
* QI SAAIY Schema
o eI E S
* fEfs CSV ER
* S A CSV £
* {{iff] Go-importer § A CSV %

IEEh Nebula Graph g3
BRI LIRIR LU T 453855 Nebula Graph fiIR55 :

1. a3 T m L, ¥EA nebula-docker-compose H3%,
2. T F 4 LUE S Nebula Graph fR%5 :

$ sudo docker-compose up -d

1. HfFLL T @41 Nebula Graph & 5o0E THF|2M
§ sudo docker pull vesoft/nebula-console:nightly
1. ATU T @5 LUEH: Nebula Graph AR%54:
§ sudo docker run —-rm ~ti --network=host vesoft/nebula-console:nightly --addr=127.0.0.1 --port=3699

R AR TP HhHEATSS O 5 Bl i I,

BIE =LK Schema

TEMIA schema Z7fl, BAAIE—DNERAFEMAT, EHRET, BAIOE - nba ZRFHEHE,

BT LUT A AU M AREERIP A28

nebula> CREATE TAG player (name string, age int);
nebula> CREATE TAG team (name string);
nebula> CREATE EDGE serve (start_year int, end_year int);

nebula> CREATE EDGE follow (degree int);

AEEREXN

TERHECE yanl BLESCHE, WSXHRUET CSV X BERAvRRN. EAGIF, BAITBIE—DHN config.yanl AYRLESC I,

EMRBIH, BAHLZAT /5 ABLE config.yaml ST :

version: vlrcl
description: example
clientSettings:
concurrency: 2 # number of graph clients
channelBufferSize: 50
space: nba
connection:
user: user
password: password

-29/340 -
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1.4.3 CSVfF ARBI

address: 127.0.0.1:3699
logPath: ./err/test. log
files:

- path: /home/nebula/serve.csv
failDataPath: ./err/serve.csv
batchSize: 10
type: csv
csv:

withHeader: false

withLabel: false
schema:

type: edge

edge:

name: serve
withRanking: false
props:
- name: start_year
type: int
- name: end_year
type: int
path: /home/nebula/follow.csv
failDataPath: ./err/follow.csv
batchSize: 10
type: csv
csv:

withHeader: false

withLabel: false
schema:

type: edge

edge:

name: follow
withRanking: false

props:
- name: degree
type: int

- path: /home/nebula/player.csv
failDataPath: ./err/player.csv
batchSize: 10
type: csv
csv:
withHeader: false
withLabel: false
schema:
type: vertex
vertex:
tags:
- name: player
props:
- name: name
type: string
- name: age
type: int
path: /home/nebula/team.csv
failDataPath: ./err/team.csv
batchSize: 10
type: csv
csv:
withHeader: false
withLabel: false
schema:
type: vertex
vertex:
tags:
- name: team
props:
- name: name
type: string

R
o (£ EHERVACE SO, SR TP HilibAS 5 SO E A 2Ry TP bikAR 5,

* B CSV UFHRESNEH SR, &, Nebula Importer EikikE| CSV XXft.

JEE csv BUE
TEREI, FBATHES T CSV 3B SCHF @ player.csv. team.csv. serve.csv DK follow.csv o

serve.csv SCAFARVEBANT ¢

100,200,1997,2016
101,201,1999,2018
102,203,2006,2015
102,204,2015,2019
103,204,2017,2019
104,200,2007,2009
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follow.csv SCAFHIIEHRATT

100,101,95
100,102,90
101,100,95
102,101,75
102,100,75
103,102,70
104,101,50
104,105, 60
105,104,83

player.csv SCHFHHIEARANT

100,Tim Duncan,42
101,Tony Parker,36

102, LaMarcus Aldridge,33
103,Rudy Gay,32
104,Marco Belinelli,32
105,Danny Green,31
106,Kyle Anderson,25
107,Aron Baynes,32
108,Boris Diaw,36

team.csv XAFHRVEIBANT ¢

200,Warriors
201,Nuggets
202,Rockets
203,Trail
204,Spurs
205, Thunders
206,Jazz
207,Clippers
208,Kings

TEE

* 7 serve fll follow CSV X, HE—FEilhm ID, 5552 BFr ID, HAMF5 config.yaml SXHF—EK,

* 7 player 1 team CSV X, B2

S A CSV iR

ID, HAth%]5 config.yaml XH—E,

SERL RTINS R, EATUER Docker BX 6o FA CSV %,

{#F GO-IMPORTER S A CSV #iE

%% WNebula Importer,

1.4.3 CSVfF ARBI

IRJEEH: 202148 H24 H
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1.5 Rt 55

1.5.1 Nebula Graph BYER{RZ244

Meta Service

Computation Layer

Storage Layer

—AN5E#E) Nebula Graph F{BEREE =PRSS, Bl Query Service, Storage Service £l Meta Service, /MRS HSE HS HWATLIT
HEHISCHE, 53088 RIS R BE ] LR BAE R — 2177 5, Rl DU B AE A RIS b

Meta Service

-E% Nebula Graph fJZEHE, HAMH Meta Service 85, ©RH leader/follower 44, Leader HERH AR Meta Service 17
W, RIENAEEEARSS . Followers 2 F#aniRASIF M leader & HillBE#HIEHE, —H leader T down 5, RFIEAHAF—A follower BN
#il leader,

Meta Service R TTAERHRELEIEAER meta (22, %] schema, partition [E8%, ERIN A SHEERIETE N leader 1928 HEBAERRE,

EHEtESE

EZEKE Y Meta Service U/, 5 Nebula Graph 1T %55, Nebula Graph RAEG5IHE 2 BN, B ERNITHE, LUV NTE
fifis

A EREZ RS, REZWLERE, HRZEMEEZ I DURIES BE0E I &, 95,
TR EE A 5 —MES © fCE RO AT EE,

Ay, fHEH R EES Storage Service ATLUNZ RIS N RBERE RSB HURSS, LT Query Service B — P& LeHAEE, M
FAEOHRER 22— DR,

EREHEE

BERE FHEEZ, SMETSENETE - DN OIS E R ES 1%, W A REEDEE X R, THET A Meta Service 12H meta {2
K&, LUKAI Storage Service AT, SXAERIHMERIM A EZEREA S HH K8s HEBE L L,

RN A ESIEAMAE, &E IR EZ E— @9 # (balance), # A5 ERRIHREATE T RN 1P HbkECEER P HE,
SRR P AT AREA LI 31T A T HE R
BRI RS AR PR, A EiiEa), ERhgaEEN (AST) HHIF AST LB AHATIHHRIGHILLES, RIGFZEHMITERHIT,
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1.5.1 Nebula Graph & iAZEH

Shared-nothing % X1E(EE

Storage Service Xl shared-nothing F73 i RGAHGIELF, BMEET REE 2 DAM KV fZiGLBEAY (G, Nebula Graph RAZ R
P Raft SREIEIXLE KV 1782 A —8E (T Raft It Paxos A, BAEM T Raft) . 7£ KVStore Z LR2EENE, T IFEEERGR
HTFE KV 1,

ERdE (RA1A) @kt Hash #9775 RIFEE7E A Partition H, SXHEARY Hash BBEEMRERE, R vertex id HR Partition #(, 7 Nebula
Graph ', Partition &R — M ERINVEIESE, XL Partition S fRTEATANIEME T A, 215 BIFMETE Meta Service HF (KA WTEAE T SR
HEAT RESRERBERX N ER) -

A HEHT: 20209E4H29H
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EH

1.5.2 17t

1.5.2 FEREIKIT
WE

Nebula Graph [y Storage tL&M N7, —/& meta tHXIVTEE, FRZN Meta Service , B—NE data HRTERE, Zzh
Storage Service o XM/MIRSFSBM/MEN IR, BIEthERimE, UAMBHREDIINE, FUMEFRARMEZERK, AREERENE, A
H Storage Service 15 data FI7FiEARSS

)

Storage Service

torage interfaces torage interfaces

Storage interfaces

€& raft = & raft

 Pariion 3 _  partiion 3 _  Partiion 3

o

Store Engine Store Engine Store Engine

[¥— storage service ZEfy[&

WIE1 Fi7R, Storage Service =2, WIKESRE Store Engine, ‘E2— 1 #HUiK local store engine, & T X ARHEIEN get / put /
scan / delete HfE, MHARIEZIGAE KuStore/KVEngine.h SCPFERME, FH P 5en] LURHE B CMFRSREHIFF & AH % local store plugin, Hiii Nebula
Graph 2t 75T RocksDB Ly Store Engine,

£ local store engine 2 |-, {#/2 Consensus |, $¥lT Multi Group Raft, #— Partition #8Xf 7 —%H Raft Group, XHY Partition
fFEREEAE D . Bl Nebula Graph 197 FrRIERA T 87 Hash B9, FAF7EQIE SPACE INFHE7E Partition %, Partition #&— HIZE
fEARR Y, —fkift, Partition £tH ZEREW VS5 FERIT AT Ko

{£ Consensus E L5t/ Storage Service 1 L&, f#i/g Storage interfaces, X—ZE X 7 —RIIFEM XN APL, X% API RETE
X— E WA —HE AR Partition /Y kv #F, 1ER2X—BWTEE, @SFHERSER T HIENETRE, &0, Storage Service HE—4 kv
7%, i Nebula Graph %1 kv fER—/MRSS AR, Hig R KEREERSREP W REIREIR, S G T2 A E
schema, i kv ERELIE schema B, A IERAE S B E THE
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1.5.2 fFi#RE¥T

Schema & Partition
BAmL b, BFEBIRZ SRS, {2 Nebula Graph fE(E1ZEER @ BR T SMGALSY, IEFEE 7R RSN, DU BE S0t 6 g e,

XF kUi, Nebula Graph {#H RN Tag R AFEZEU A, F—1 VertexID AJLLEIKZ A Tag, WiE—1 Tag #A HOXMNEME, Xt
M E| kv 77iEHEE, Nebula Graph f#ff vertexID + TagID KRR key, #E4H X 1@ MR EKAE value Hifi, Bk key #Y format 41E2 Ff
RN

Type Part ID Vertex ID Tag ID Timestamp
(1byte) | (3 bytes) (8 bytes) (4 bytes) (8 bytes)

€~ Vertex Key Format

* Type : 1 NMFY, HIZRFR key 288, Hpify2eHlH data, index, system &

* part 10 : 3 NFT, ARFTREIES F Partition, T EZEMT Partition HHi5fi (balance) B 75 #HRIETIZH %4 Partition %
£

* Vertex ID : 8 M, FSRFRAM ID
° Tag ID : 4 NFHT, FREIR RERIHEA tag
* Timestamp : 8 N1, WAL, KRLIM2HAFS (MVCC) BH{#EH
fE—EH, B—5RBHEEY RS, 78 Nebula Graph BN MY key-value, 7 3IFFM out-key il in-key, out-key 5 3X5ffAT

MIE S AFAETER — partition |, in-key S5XZ5A0FTA WK sSTFETER —Mpartition b, @KU, out-key fl in-key 2= H1EFH N REM
Partition A,

P 2 [ AT HETFIEZ A2E7UY55, Nebula Graph ] Edge Type KZRiAEAY, iR —RBIRGARTREFIE S S5, A, & X —1 edge type
"EEIR", P A RTREZ RIS B, P Nebula Graph U/ T —/ Rank FESRIRX 77, #R A | B ZMZX#KIES, Edge key
1y format 4NE 3 i

Type Part ID Vertex ID Edge Type Rank Vertex ID Timestamp
(1byte) | (3 bytes) (8 bytes) (4 bytes) (8 bytes) (8 bytes) (8 bytes)

[¥|= Edge Key Format

° Type 1 AMF, FIPRIUR key WA, LiyZEAE data, index, system %,

* Part ID 3 PNFEY, FSREREIES A Partition, HFETE AT Partition H¥i%5 i (balance) W75 HERIZHEA Partition
b8

° Vertex ID 8 M, HUAHMAKRIRIERN ID, AIHEERERRAN ID,

* Edge Type 4 NF, FRITRILGSHMZET, ARKT 0 Rl MF 0 FRAL,

* Rank @8 DY, AIRACHIRE —RIZERURATAEZ SN, P AT DUARE B CIFRSRIITIRE, SEDNTERAI U GNEL 5K 5. 83
T

* Vertex I0 8 T, HUAEMARITREIRAEK ID, AiHEFRIERLY ID,
* Timestamp 8 T, XA, ARSI MR

X Edge Type WI{E, #HANHAT 0 F#Rthil, NWXRK edge key format 41184 A ; # Edge Type M{E/NT 0, NIXRAY edge key
format #1E5 Fims
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1.5.2 fFi#RE¥T

Type Part ID srcVertex ID | Edge Type Rank dstVertex ID | Timestamp
(1 byte) | (3 bytes) (8 bytes) (4 bytes) (8 bytes) (8 bytes) (8 bytes)

€4 34y Key Format

Type Part ID dstVertex ID | Edge Type Rank srcVertex ID | Timestamp
(1 byte) | (3 bytes) (8 bytes) (4 bytes) (8 bytes) (8 bytes) (8 bytes)

&5 AiZfy Key Format

NFREBGANEMER, BXMNAY—H kv pairs, Nebula Graph [FEM4ILEFEEN M value B, HT Nebula Graph {ffHi#3E%!
schema, FTLAFERIS. 2R, FFEIEE Meta Service HELEAAN schema 128, BV, N7 XIFFELAE schema, FEEEMER, AR
schema fiA(ZE,

Blmir oy R i 3ONR Vertex ID Bug o @it Vertex ID B, [Rl—RIVFTE i, AZMPBGEA R EFTE X Tag 15 EE S EF —4
Partition, XRTERAMIRTH T EWHCER, N TELEEIARYE, i WHTREER N — UM amEs BFS (7L R, TRE PRI
R AR BHEARIERAE,  THCMRENMEREtLOVE TN DT HERE, BFS drl 2 B I F AL 8 T35 ¢, Nebula Graph jfid
FEMN G RGO E R, RRERNMRMENES. ERirvgsh, K EaEEitE, HHEEBRhE BFS Wk B T i BT,

KVStore
X FKVStorefyEk :
* ERE
* M library BB © XT38 schema #Y Nebula Graph kU, HHE THEFRZ schema F8, MHE FHEKIMAVLFE, 2 Nebula
Graph 2700 X8 ;
o B3 XD MRARGIGEN ;
o i CH++3 © SXHFIBNYBARRR sIE

HT FiAZIK, Nebula Graph sHLT H O KVStore, %2R, X TFHREZE S MEIER A ARG EWST BRI 72k, Nebula Graph gt T
A~ KVStore EMY plugin, EHEIF Storage Service #8EAEH — /71 KVStore LT, HEiHE A#2EHY/2 HBase Y plugin,

Nebula Graph KVStore FZ X RocksDB {ENAMIITAET 2, NFZMMNER, ~TRSFHZERNIF4RES), Nebula Graph XiH
CEMEZY, AP HAFRLEZ A ARIEGE B AT,

ik KVStore RV H Meta Service K4i—IfE, ‘Bid% A Partition WO MEN, DNCYRIHISAIRE, LA PRV, RFEEE
i console i AR JHESS, Meta Service fHREFSAEEE balance plan IHU/T, CZFTBAERATE2HS) balance (A, FEREN T
DRI A T2 LIRS HIRNN, balance FIRHHLHIFH - B O, @5 ESSRSET, )

RTEXNT WAL #17EH], Nebula Graph KVStore SEL T H Y WAL #8, & partition #6 H Y WAL, SXFEEEEBUIRR, THRE
AT wal split #:0F, BINERL BH, BT EM—SRRERIE, LT TEX T Command Log X M5, X4 log HOA T Raft SEHFTE
replica A TH—MEERRIE, A EIENEE. BT Command Log 4+, Nebula Graph if42 7 —3% HRERTEE X A Partition 1Y
atomic operation, /&l CAS, read-modify-write, B/ FIH 7 Raft B FTIVHRFE,

KT ZEZEH (space) HISHF © — 1 Nebula Graph KVStore S£HEAILIZHEZ A space, &> space AlZE HCHY partition #(f1 replica
B, A space Y LEe2fREN, mHER—MER _LIYRFE space AISZRAHIT store engine &7 F ki,

Raft

YER—D o1 NHRSE, KVStore i replication, scale out FIJ6EFE Raft fU32HF, FE/ 44 Nebula Graph Raft FY—2EkE i DU TRESLEL,

- 36/340 - 2021 Vesoft Inc.



1.5.2 fFi#RE¥T

MULTI RAFT GROUP

HT Raft WHEARRFZER, JLTATENIINER SR A Multi Raft Group REMXAN RS, Kt partition FEH JLT-UUE T %4 Raft Group
MHERE, (BB 2B Partition 4K H B Z BT © 5—1 Raft Group W ZEFE—RIINIRAER, HH&—1 Raft Group B HCMW
WAL 3fF, [t Partition #(HAKZXI@IFFH. LSt X4 Partition KZM, WIRHERAEHE, batch BIEREEEXN, HAl, XNT—1
H 17 TPS W&k BR4t, RMEER&alE I partition WEEES 177, (HIRAREER partition TPS HE 1, JX4F batch #EMAR TE
X, dE@hnT CPU H#H.

SZBE Multi Raft Group Mig X2 E RS, 35—k Transport 2, KN4 Raft Group PFFERFRE X MK peer ZEHE, WIHEAR
HEHL S Transport )2, HEHENIFRIE K ; 55 J2LkFEB Multi Raft Group —E Bt E—HEMM, SN ERRANLIEMEREZ, SRR
HJ context switch JT44,

BATCH

T4 Partitionskii, HTHITE WAL, N THR&EEM, # batch 21745, Nebula Graph A& part TR, T —LERkE
B WAL, 4ok 7 —2 TR ERIPkAK.

2/Miil -, Nebula Graph FIf] WAL Bl 7 E8iY CAS #1E, M CAS EIEBEE ZHIY WAL 2% commit 25 AET, LU F—4
batch, AWIFRAEFZS T LS CAS KAIKY WAL, AT ZHEXAS batch 27 BRI E/NMYJLAS group, group ZRIRIEEST, £F, command 274!
1 WAL EEEEHN WAL 7£H commit 2 J5V REHT, ATl batch %1% group AY#E(E TRESKEL E LEAH Ryt

LEARNER

Learner X' MAGINEEEFERZ AT matira I, Fivlaedase 8" XS K—BI RIVEBUE, XA TR R AR RERELL follower 1Y
B HEERYE, @SR ERN HA 6671 T, Nebula Graph H[fi learner fYSCELHERA T LM EEIY command wal, Leader {£5.
wal IR AIF| add learner iy command, HE&0F learner MIIA H W peers, HAEEFRICH learner, SXFEESIZBORNNGE, SAF L
learner, {H2HELERMBELEL TN, U learner WA EFEIEIEAS,

TRANSFER LEADERSHIP

Transfer leadership SXME(EX T balance SEYFE X EE, Y{UHA Partition \—EWLEHEI S — B8N, BAE2KEH source B2
leader, ANHZIVIE, FHEICACAIMEISIMY peer L ; EROTEIRTEHZIG, @HLAZHE leader 17— balance, XFEGANIERRIHNY 7
thBER UL,

S transfer leadership, FEEREMNE leader HETHCEH leadership, #1 follower JF4Ai#1T leader election WL, XFF leader i,
24 transfer leadership command £ commit %, EHEF leadership ; fixt T follower 33, 2ikFit command AIRHEREEZ T4 T
leader election, XESINEA] Raft A& leader election E—EIKE, TNRE S HM—LEHE LR corner case,

MEMBERSHIP CHANGE

R TR, H— Raft Group WA LAEDUN, TFEE—THREIRE, XPMIKRET old group MNEZEIRS new group WEZBIREZH
overlap, SXFEFEFIIET old group B #HT group BAJTHIIHIRE, XELRICCHHREIN joint consensus o A T ENME{L, Diego Ongaro fEHC.
HIEEIe SR R — A peer AR, DURIE old group MEZEIREIES new group MZ kT overlap., Nebula Graph (53
HRA TR, AR5 add member 5 remove member WSS FTXAI, EAASKIA AT S% Raft Part class H[fi addPeer/removePeer
Y SER,

SNAPSHOT

Snapshot #fi5- Raft LS SRR, 10ChHEEHMDE, (EEX—H0 2 Raft SKMERAZ HENHS, KXES~4EKERN corner

case,

2—MiT, 2 leader k3% snapshot S¥fEH, WIR leader £4: T4, HEL? XANEME, HAHE follower HEEE| T — 1Y snapshot %X
5, FILAFRZEA — Partition #dEEHSHE, T2 Partition H=—37EE, K HAMEEEEE 2 — MEBBIRE, 544, snapshot i
i, 2FAEKEN 10, N TSR, AHEEX MRS ERP Raft 22— 10 threadPool, JHEARN, EFTREMEHKRZNINE, M
EAENTERIER, NTFHRE+ 7 X, HTERERE, HASEAROSXLE BRI IR, AILIS% SnapshotManager YA,
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https://raft.github.io/raft.pdf
https://raft.github.io/raft.pdf

1.5.2 fFi#RER

Storage Service
£ KVStore MJ#%1.2 &, Nebula Graph £##HRIEXHEL, FENZEOMT :

* getNeighbors  EH—HERRVHEAEGE A, REBADI N MAVEE, I B E Rt E |
* Insert vertex/edge @ A —SemaEiEONEREME ;
* getProps [ HX—PREE—SANEN ;

X R ENE I AR kv #80E, T ienBIRTERE, SERMOFRIRE,

Meta Service

£ KVStore H9#1 Lk, Nebula Graph iR #1257 —% meta #H X, Meta Service FMEFEAL TR schema FYMEMHERAYIIRE, ETHREET
LR B RE LU P S BUM 6 I ITRE, Meta Service ScRFFGEE, o # 2 BIASRIRIERIR I 2 42,

HJE T 20204E5H 14 H
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1.5.3 il

Ju

j

&

1.5.3 TH51 &It

f£ Nebula Graph #, Query Engine fi3k4t# Nebula Graph #FiFEE1EA (nGQL) » AR ERFIR T % Nebula Query Engine HJ%E

o
Execution
; Result
& Framework

N

Optimization Framework Executer

Executer

Business Executer

Service

Executer

Cluster

Action

Executer .

Data

Execution Planner

Optimizer
Optimizer
Optimizer

Executer

Session Manager

LECYEWG AR, AR SQL AYHATT B HEEAE, AN LE—E AR K4, Nebula Graph i Query Engine ZH4EFIHIA SQL
HIPATE B, R TEE IR S Mt d A BRI AT H I A X 31
Session Manager

Nebula Graph BREEER AT A GRS (Role Based Access Control) . & FUiish—XiEHE] Query Engine IFBIEINIE, AR
K2 )G Query Engine 8| — M session, FF#1% session ID iR[EI45% P, FiERY session 4i—H Session Manager &#, session
2T YA graph space R 1% space FRR, A}, session SEARTEFE—LERTEMARWELES R, FHIGRLRFR— session NIVEEZNE
RIY—LEZ -,

BVRERG 2 JG session X K, S AIRK [ EGE S X UHCH ZERIRE, S22 RIHS 2 AT ARCE T,
B PR KB LI session ID, 70| Query Engine 2fHE4aIE R,

Storage Engine &M session, Query Engine {Ei/jFfE(%5 %M, 24 I session 4.

Parser

Query Engine @tk B& 75609 nGQL 15f], o#rés (parser) FZEETFHAM flex / bison TELE, Fiseff (lexicon) HIBIEMN
(syntax) 7£ Nebula Graph {31 src/parser H3E T, ¥t E, nGQL WIEEIEHEESE SQL, HIWZRARYE S BRA,

ERUREETE S — G S EPefrdE, —H ISO/IEC WEEWIES (GQL) ZHAKAM GQL EHirtrdE, nGQL RRRELHFHE.

Parser = I HISRIEER (Abstract Syntax Tree, fiifF AST) R%4 F—#Hkt : Execution Planner,

Execution Planner

PUATIHRIA (Execution Planner) FSTRHMSM AST Mt slk—RINAITAE action (FIHATIFRD . action Jyi/Nal#fTEIE, HAN, BALY
action AJLURSREE NI RIFTH AT A, BB PIGHAGANIEYE, s TR uBae R it 17 ekt

LIS AST HEHURMATHXIN, FrA ID ERSWARHSRMERATIHRIE H, X2 ID ERIMEIE L HTIER context Y, context AR
fEAR AR RIS,
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Ju
55

It

1.5.3 &5 %Xt

b

Optimization

21 Execution Planner PAERHATH X2 440 LHESE Optimization Framework, {E{LHEZEFEMA 24 Optimizer, Optimizer 2R
VAT R T AL, SRS Optimizer NS (L) HUATHRI,

e, AT HRIPTRER AR AT I RIZE R —FF, (BRAEIIRATE R AR AT THRATEE R —FE,

Execution

Query Engine &5 — @ EZPUTRILEIHATIRI, 352 HITHESR (Execution Framework) FElifY, HUTEIEMUITA — KL — L
ATHRI, HXIFPRY action ZRKIUT. PUTHBRM—LEARREMRIL, TN BUEREH LT,

X RA action, 1T EINRET %15 meta service i storage engine #{Ti(E,

IRfEHEHT: 20204E5H14H
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2. BWIES

2. BIHIEE
2.1 ERRE

AES28 Nebula Graph W&EIRIES, &&FTH#H Nebula Graph HH .

2.1.1 ROIEEE

Nebula Graph 2 ifJiEf)H R RGIEGE ] TEI AL Tl EIEEE TEsesUERI DGR Nebula Graph Studio #1%dE S A% Nebula
Graph BiEEH,

2.1.2 SRR S A FHE
Nebula Graph #FifiZ 5 nGQL SHRLLU TR

* ISO/IEC 10646
* ISO/IEC 39075
* ISO/IEC NP 39075 (Draft)

RN, (EIIERBEE, SCTEbR RS ARRICIT N S AARIR AT G (LT

RSO AN T
s ax
<> PaSvan
= TE TR N
[l LT
{1} W EsE TR

| FORTEH A WA — T

TLRAEE ZR

e T 20204E4 H29H
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https://oss-cdn.nebula-graph.com.cn/doc/example_data.zip
https://github.com/vesoft-inc/nebula-web-docker

2.2 Bk

2.2 HUEAR

2.2.1 BuEEn

Nebula Graph SZHRHYAEEAESEANTT

B LR int, 9 64 (ATFEEA JEER [-9223372036854775808, 9223372036854775807] , EXAUE B AR |
1. A3, AN 123456 2. 7S, BT oxdeadbeaf 3. /N, 4N 01234567
WP A

BURGEETE R KBS double, HIH LRRATTER,

wIRE

fi/REL RBETH bool , FHEIHEA true Al falses

FRHE

TR RHETR string, FHEENNG S5 | SUBMNERKENTHFEY, FRBRPREAFERIT, B4 "Shaquile 0'Neal", '"This is a
double-quoted Literal string"' o FRFERNSIHHIR AL LEF, fl4n

1. "\n\t\r\b\f" 1. "\110ello world"

B iRl Y
o [N RV EATE R 1970-01-01 00:00:01 UTC | 2262-04-11 23:47:16 UTC
o IR A TR
o AR, SCRHEA DT
* ViK% now()
* IIEFAFER, 40 "2019-10-01 10:00:00"
° B AREEL, BIM 1970-01-01 00:00:00 FF4aMIFEL
o Sl AR RIS AN AT RN, BOSRAAREIIN %, 2SR EAREIR S5 SR XAy UTC I, SN console FFHF(i#HY UTC W]
BELAR AN FIZE
o KEFEBIERELN: int64

Tl
Setiid—"44h school B tag

nebula> CREATE TAG school(name string , create_time timestamp);
A=A, %7 "xiwang", HRINFDY "2010-09-01 08:00:00"

nebula> INSERT VERTEX school(name, create_time) VALUES hash("xiwang"):("xiwang", "2010-09-01 08:00:00");
HA— e, 48 "guangming", R EYEILE

nebula> INSERT VERTEX school(name, create_time) VALUES hash("guangming"):("guangming", now());
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2.2.1 Bk

/e T 20204E6 H8H
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2.2.2 KRR

£ nGQL v, JERUEAH Iy B B N e,

fezlitin
FEFRA A, WAL R A] [ 3hoe e Ee it |
1. DUF R AT EAHZE bool 287
o BHMYFRFHRKEN o I, AIHREREHy false, HNCA true
o BHOCHRABUEN o I, FIHIEREEHTN false, MDY true
o HHMUYFERMBEDY 0.0 Y, FIHEEREES false, NN true

2. int ZRAIATRSEEELARSY double Y

ks

2.2.2 UG

DRGSR, ERFEIRXIOLT, R Ee e, TEIRMNIZEEL C 1S & (type_name)expression o B4, VIELD length((string)

(123)), (int)"123" + 1 PAITEEERAN 3, 124, VIELD (int)(TRUE) $HATEESRN 1. YIELD (int)("12ab3") MISXEEHIN,

RJEEH: 202048 H11H
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2.3 BRI GIRERY

2.3 S 1RIETT

2.3.1 LB

Ea filfid

& it 5

| Hfiieg

~ Hfir ek

I T 20204E4 H29H
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2.3.2 RERH

Nebula Graph SZHRHEZRKA RN TSR PR

HEFEX
B
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)
int rand32()
int rand32(int max)
int rand32(int min, int max)
int rand64()
int rand64(int max)

int rand64(int min, int max)

filiih
R [E
RV NF SRR (7T EUE)

REIR TR R NER (18 LEE)

MBREEE, MRS THRAE, WEKEZE 0 T

ALIE~ - ORI

ISR R

B —MEF = f TR

SR x 1y KR

T e 19 x K

I 2 R

SRIEI B B AR5

SRIEEECY 2 HIxHK
EEIESN 10 #IxH8

SR L SR

S5 IE

BB PG qlct

AR A O

3 [ IE

S5 1 IR

3K 32Dbit BB

3K [0, max) XN 32bit BHBEHLE
[ [min, max) [XEPI 32bit EROREHLAL
JEIE 64bit R BEHLE

3K [0, max) [XFIPIHY 64bit BEBEHIEL

R[] [min, max) XEAK 64bit B0 REHLEL
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2.3.2 NEEH

FHBEX

TR A1 SQL —#f, nGQL WFHFERE| (ALE) M 1 FFha, MAZEL CIESM o T,

B34 filiids

int strcasecmp(string a, string b) KNGABENFRF B, HENEKER, a>b MEEERTE, SUREENE
string lower(string a) PR BRI NG,

string upper(string a) FFFRF R RS

int length(string a) BREIFAFBRKE BE0  (BRIEED, SRE G580

string trim(string a) IR IF RS ZE A (Z2h%, 04T, MRS

string ltrim(string a) TR T BB AR Y 22 1

string rtrim(string a) TR 45 B R Y 22 F4F

string left(string a, int count) R[] [1, count] JUREINITH#, #HFFFREEKE/NT count , TR [E 74 5

string right(string a, int count) JR[E [size - count + 1, size] {EEIAI T, HFHFBKE/NT count , MHER[EIFFRF &
string lpad(string a, int size, string letters) HFHFR R letters MAMEFEZRF R EHKEA/NT size

string rpad(string a, int size, string letters) TR letters MAMIEFE TR R EHKE /N T size

string substr(string a, int pos, int count) MIEERLAOIE pos THia, TREUCED count 5

int hash(string a) FEUEREAT hash, IR [a{EZRANEERL

BRI substr R[EIZE IR

* {15 pos FT 0, RMEZEH

* AN pos HNHERTIRFIFRIEE, IRHZEH

* 4[15% pos KT 0, K[ [pos, pos + count) & FE AT H

* W1 pos /NF 0, EELANLE N 9 length(a) + pos + 1, &\ [N, N + count) fEREINIYT-H
* 41 count AF length(a) , NLR[EFENFLTE

BY7E14E %
3L fthiid
int now() PAEET i

I T 20204E5H 12 H
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2.3.3 LI FALEERT

BT fifiik
= TRESEHTF
/ [GRES TN X
== FTBRAT
I= NETFBEAF
< NFBERTF
<= NFEEETIBEAT
IRIEEHETY
% REGBHAT
+ IESBEHTF
* FIRIBFLT

NZBRAT

udf is_in() bk, HIBHE R SRR ERSIR

HBE RN R IR true 5 false .

FT, Stringy B/ NGB, FEZEHEHFE

nebula> VIELD 'A' == 'a';

nebula> YIELD '2' == 2;
[ERROR (-8)]: A string type can not be compared with a non-string type.

- 48/340 -
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2.3.3 HAEPBRBAEERETY

nebula> YIELD 2.0 < 1.9;

| (2.000000000000000<1.900000000000000) |

0000<=0.110000) |

TET :

nebula> VIELD 1 != '1";
[ERROR (-8)]: A string type can not be compared with a non-string type.

e udf is in()
B NSECNE LA,

nebula> YIELD udf

n(1,0,1,2) |

in(1,0,1,2);

100 OVER follow YIELD follow._dst AS id | GO FROM $-.id OVER follow WHERE udf_is_in($-.id, 102, 102 + 1);

IRJEHEHT: 202045 12H
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2.3.4 734H (Group By)

GROUP BY ZELIT SQL, HEES VIELD HEHAI—iEEfEA,

it

AVG()

COUNT()

COUNT _DISTINCT())
MAX()

MIN()

STD()

SUM()

BIT_AND()

BIT OR()

BIT XOR()

DU EBEEAERAT int64 A1 double,

il

filiih
BEAEIE Y GOR B2
IR FRAE L

IR [T I SRAR Y S R
R [ERKAE

AR [E] i M

R[] AR IE 2
pEACTh= ey

i 5

Fafirak

nebula> GO FROM 100 OVER follow YIELD $$.player.name as Name | GROUP BY $-.Name VIELD $-.Name, COUNT(*);
-- WTIR 100 R, THEXFREHREIREHOBRIES Nane, RRERHRESAHAEITSDIHHENARK.

-- REIMTFER
| $-.Name | COUNT(*) |
| Kyle Anderson |1 |

2.3.4 53¢ (Group By)

A EHT 202045 H12H
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2.3.5 LIMIT i

2.3.5 LIMIT i&&
LINIT FEG soL FRIAEIF], ELRARES | SS&MR,  LINT TS AN NS B S B E R R S e B,

ORDER BY <expressions> [ASC | DESC]
LIMIT [<offset_value>,] <number_rows>

* expressions

R FPRI S5,

* number_rows

number_rows f5/ERBIERITE, B4N, LIMIT 10 REIE 10 /74558, HT IR 2R EIEER, AR oroEr BY WA TERIPER I
Feo

 offset_value

AT, FRBESREEITHOR PSR, offset M O TF4A,
HEA] LT I, TEGEA] ORDER BY FAUNIR[EIZE R THE—PET . AN, KRR EIEL T 52,
B

nebula> GO FROM 200 OVER serve REVERSELY YIELD $$.player.name AS Friend, $$.player.age AS Age | ORDER BY Age, Friend | LIMIT 3

| Marco Belinelli | 32 |

B EHT: 202044 H29H
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2.3.6 BETCETT
E2: il
&& B 5 AND
! JBAIE NOT
[ 4 OR
XOR ZH 7 XOR

£ nGQL ", JE 0 BT I FN true . BEEREFFIE/EL S I Operator Precedence,

e &&
B85 AND:

nebula> YIELD -1 & true;

WiIE NOT:

nebula> YIELD !(-1);

ZiEs OR:

nebula> YIELD 1 || !1;

* XOR
258 XOR:

nebula> YIELD (NOT O || 0) AND O XOR 1 AS ret;

2.3.6 WHBRF

B EHT: 202044 H29H

- 52/340 -
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2.3.7 R

2.3.7 BRFMAR
THEIFIRER T nGQL BHAFRIS (M7 o F—(THSHAHIE — Sk

= >z, >, <=, <, o, =
&&
[l

= (TifE)
HE—NEEAS, AFLRERIPR R EEG W ALT, B2 RERR WA E LT AT, (B2, DS RS TIT .

i

nebula> YIELD 2+3*5;
nebula> VIELD (2+3)*5;

IRfE T 20204E5H12H
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2.3.8 Order By BH#

2L1F SQL, ORDER BY FILUEHATHF (ASC) BRI (DESC) BEFFFRIEIEER, H HERGEE pIpe 1B (| ) HEEA,

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

HWIREATE ASC 8¢ DESC, ORDER BY FFERINEITHFEHEF.

Tl

nebula> FETCH PROP ON player 100,101,102,103 YIELD player.age AS age, player.name AS name | ORDER BY age, name DESC;

-- B4 DNREFHISMIIL age WINBIARIRREEHES), 20 age 4B, W name #ZPEFHET,
-- REIIFER:

| VertexID | age | name |

| 103 | 32 | Rudy Gay |
12 |33 | Lakarcus Aldridge |
1100 |36 | Tony Parker |
(10 |@ |Tmbmen |

(fEH77EZ 0 FETCH X4%)

nebula> GO FROM 100 OVER follow YIELD $$.player.age AS age, $$.player.name AS name | ORDER BY age DESC, name ASC;

-- MR 100 HASHE X THIRR, REERRA age # name, age HPEFHEFI, 40 age 18E, N name HFFHEF,
-- REBITER :

| 25 | Kyle Anderson |

2.3.8 Order By Bk

HeJE EHT 2020454 H29H
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2.3.9 £ 5121E (UNION, INTERSECT, MINUS)

2.3.9 #.51%(F (UNION, INTERSECT, MINUS)

SERTLUEFA4E S8 5F UNION . UNION ALL . INTERSECT A1 MINUS JEfTZMASEIR, FrAESSETEAMARMNLES, MR nGQL iBME &L E
HIZHAF, N Nebula Graph FPuHME TN AEIGAIE, FRIEFERTESHIEEE 1 F,

EEWH, 60 IHANREINEEFABRHHR, HERSEMHER (HAmaomier2E

UNION, UNION DISTINCT, UNION ALL
UNION DISTINCT (F&FR UNION) R[EIEHEE A 1 B lHHE (FUEELTLR) .
UNION ALL R[EIBHEE A 1 B B8R (WEEEITR) o UNIN iBEN

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

<left> Ml <right> DABRHHR, HEIRZUMHE, AUREBHRIAR, R

il

nebula> GO FROM 1 OVER el \
UNION \
GO FROM 2 OVER el;

DUETEARRIA 1 F1 2 (G5 e1) REREYME—HYAL

nebula> GO FROM 1 OVER el \
UNION ALL\
GO FROM 2 OVER el;

PURIEABRE 1 M 2 RERIFTA A, HP e S 2
UNTON 7RF] 5 YIELD [N, BIAILLT A
nebula> GO FROM 1 OVER el YIELD el. dst AS id, el.propl AS col 1, $$.tag.prop2 AS col 2; -- query 1

- line 1

- Line 3

VER el YIELD el. dst AS id, el.propl AS col 1, $$.tag.prop2 AS col 2; -- query 2

id | col_1] col_2

nebula> GO FROM 1 OVER el YIELD el. dst AS id, el.propl AS col 1, $$.tag.prop2 AS col 2 \
UNION /* DISTINCT */ \
GO FROM 2,3 OVER el YIELD el. dst AS id, el.propl AS col 1, $$.tag.prop2 AS col 2;

PLEiEAT R A

-- UNION or UNION DISTINCT. The column names come from query 1
-- line 1

- Lline 2

- Lline 3

TR A TR

EEESE—T58 ATREMER id #95, (EZREEARR. DISTINT FaAREIS R E ZE, FrE—17558 “ATHVREIZR AR, UNION ALL

A EIEAE )

nebula> GO FROM 1 OVER el YIELD el. dst AS id, el.propl AS col_1, $$.tag.prop2 AS col 2 '\
UNION ALL \
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2.3.9 #.51%(F (UNION, INTERSECT, MINUS)

GO FROM 2,3 OVER el YIELD el. dst AS id, el.propl AS col_1, $$.tag.prop2 AS col_2;

-- UNION ALL

- line 1

- line 1

- Lline 2

- Lline 3

INTERSECT
INTERSECT JR[EEE& A I B Y% (AN B) »
<left> INTERSECT <right>
5 unzon 2B, <left> Ml <right- HAFEUAR, BEFEXRTUAAR, 1AL, FURE <left> 45 <right> MRIIIT. BN

nebula> GO FROM 1 OVER el YIELD el. dst AS id, el.propl AS col 1, $$.tag.prop2 AS col 2
INTERSECT
GO FROM 2,3 OVER el YIELD el. dst AS id, el.propl AS col 1, $$.tag.prop2 AS col_2;

- line 1

MINUS
REA - B BUEZEE, WAGEERSEIF, fla

nebula> GO FROM 1 OVER el YIELD el. dst AS id, el.propl AS col 1, $$.tag.prop2 AS col 2
MINUS
GO FROM 2,3 OVER el YIELD el._dst AS id, el.propl AS col_1, $$.tag.prop2 AS col_2;

- Lline 3

WIRTEER MINuS T

nebula> GO FROM 2,3 OVER el VIELD el._dst AS id, el.propl AS col_1, $$.tag.prop2 AS col_2
MINUS
GO FROM 1 OVER el YIELD el. dst AS id, el.propl AS col_1, $$.tag.prop2 AS col_2;

& [a]

-- column named from query 2

- Lline 2

ESRENEBEMER

HHEEY AR EEEE | MEARER, BEEEegs TEAERE, BERESEEE Y, 15
GO FROM 1 UNION GO FROM 2 | 6O FROM 3 SE{/1F1IBT GO FROM 1 UNION (GO FROM 2 | GO FROM 3) o

foan
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2.3.9 #£44(F (UNION, INTERSECT, MINUS)

nebula> GO FROM 100 OVER follow YIELD follow._dst AS play_dst \
UNION \
GO FROM 200 OVER serve REVERSELY YIELD serve._dst AS play_dst \
| GO FROM $-.play_dst OVER follow YIELD follow._dst AS play_dst;

nebula> GO FROM 100 OVER follow YIELD follow._dst AS play_dst \
UNION \

GO FROM 200 OVER serve REVERSELY YIELD serve._dst AS play_dst \
| GO FROM $-.play_dst OVER follow YIELD follow._dst AS play_dst;

LEORENIVIERSEIT, REEITROENIIES,

nebula> (GO FROM 100 OVER follow YIELD follow._ dst AS play_dst \
UNION \
GO FROM 200 OVER serve REVERSELY YIELD serve._dst AS play_dst) \
| GO FROM $-.play_dst OVER follow YIELD follow._dst AS play_dst;

DUEiEEY, $ESTCE THATRMLES, RS NEERERT.

R 202096 H10H
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2.3.10 FrFELARBR R

2.3.10 FR L BFEERT

£ fiid
CONTAINS RS EFRITI S, KNGHIE
*« CONTAINS

CONTAINS FEERFFAIRISRUEARE TERIVTI R, HRNEHUE,  CONTAINS SBRIF /A NI T H SR,

nebula> GO FROM 107 OVER serve WHERE $$.team.name CONTAINS "riors" \
YIELD $7.player.name, serve.start_year, serve.end_year, $$.team.name;

| $7.player.name | serve.start_year | serve.end_year | $$.team.name |

| Aron Baynes | 2001 | 2009 | Warriors

nebula> GO FROM 107 OVER serve WHERE $$.team.name CONTAINS "Riors" \
YIELD $7.player.name, serve.start_year, serve.end_year, $$.team.name; -- M FiBAIR[EIHZE,

nebula> GO FROM 107 OVER serve WHERE (STRING)serve.start_year CONTAINS "07" && \
$A.player.name CONTAINS "Aron" \
YIELD $7.player.name, serve.start_year, serve.end_year, $$.team.name;

| $7.player.name | serve.start_year | serve.end_year | $$.team.name |

| Aron Baynes | 2007 | 2010 | Nuggets

nebula> GO FROM 107 OVER serve WHERE !($$.team.name CONTAINS "riors") \
YIELD $7.player.name, serve.start_year, serve.end_year, $$.team.name;

| $7.player.name | serve.start_year | serve.end_year | $$.team.name |

| Aron Baynes | 2007 | 2010 | Nuggets

I 202044 H29H
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2.3.11 UUID

wIp FFA A RME—ARIR R

2.3.11 UUID

HIREFE IR, H hash BIEAERR vid B—EHIMPZEisR, Kt Nebula Graph 24t I EECREES R R IR vid 28,

WUID PREXHT Murmurhash S-4EGHSIEIER CAAARD) HETK.

wi FEAEMESL key-value 7% 1E Nebula Graph [ Storage k55, JHRANSKREIXA key BEFERMZS, KA hash, 1F#E

AlREH1E,
A I :

-- M WID EEHEA— R

nebula> INSERT VERTEX player (name, age) VALUES uuid("n0"):("n0", 21);
-- M UUID BEBUBA—FIL,
nebula> INSERT EDGE follow(degree) VALUES uuid("n0") -> uuid("n1"): (90);

FREL WD :
nebula> FETCH PROP ON player uuid("n0") YIELD player.name, player.age;
-- BEITE :
| VertexID | player.name | player.age |
| -5057115778034027261 | n0 | 21 |

nebula> FETCH PROP ON follow uuid("n0") -> uuid("nl");

-- REIMTFE :
| follow._src | follow._dst | follow._rank | follow.degree |
| -5057115778034027261 | 4039977434270020867 | 0 | 90 |

258 6o fHA wuID :

nebula> GO FROM uuid("n0") OVER follow;
-- BEIHE

IJE R 202044 H29H
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2.4 1B E S

241 FHERE
HRF@EE
T/RFEE TRUE FII FALSE A R/NEARBUR,

nebula> yield TRUE, true, FALSE, false, FalsE;

| true | true | false | false | false |

| true | true | false | false | false |

2.4 IS5

IJE R 202044 H29H
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;
i

i

2.4.1 “FH{E"

Y

HEFEE

Bl T A A T T B R s I

BH

BeHOh 64 7, JEEATLUR + M1 - SREREAIESME, BN CIBS P intes_t 2—B0W,

TR RII RN 9223372036854775807 o il AR T LI R EIVEE RO IBTESE B, B8RO R/IMA -9223372036854775808 [AIBE,
WFRE

B RN C 1ES HEY double J2—EHY,

M B RRATTRR 30 1] -1.79769e+308 1 1.79769e+308 o

BEitE

Nebula Graph #, SR IHLILFR Double 288, {4l :

nebula> CREATE TAG testl(price DOUBLE);
nebula> INSERT VERTEX testl(price) VALUES 100:(1.2E3);

A EHT 202045 H 14 H
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;
i

i

2.4.1 FHI{HE]

T

FHEFEE
TRPEH— BRI, HE X RE1E () SORE1E (1) B

nebula> VIELD 'a string';
nebula> YIELD "another string";

—EEESCTRY (\) EHCERE, AP RATR:

B SU Ry XTI FAF
\' B ()
\" BES ()
\t il Z=

\n HATHF

\b SRR

\ FARHL (\)

NN

nebula> VIELD 'This\nIs\nFour\nLines';

nebula> YIELD 'disappearing\ backslash';

| "disappearing backslash" |

| disappearing backslash

IJE R 202044 H29H
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2.4.2 Tk

2.4.2 %
Nebula Graph ScHipufbiR = ¢

o LETARIN #

o EATRIN -, AT - EERER, SREEHUEZERE, H -t

s LEATARIN /1, 5 CiEEZEM

WM /1) FEE, BITRRMIGSRFSIERER AT, KIHIHSEER T S ESHHUT,

WIASCRRETERE. R SURBIANT

nebula> -- Do nothing in this Lline
nebula> YIELD 1+1; # SEREARITRER
nebula> YIELD 1+1; -- ARERITRER
nebula> YIELD 1+1; /] EBERTERE
nebula> YIELD 1 /* XR{TRER */ + 1;
nebula> VIELD 11 + \

[t BATERER \

FBFF \

*/ 12;

TN\ FRRATAT,

I T 20204E5H 13 H
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2A3RRFAR/NE
AP BEEXHIRATARNERZR
THRENEAES, KN ny_space FIMY_SPACE MR MNARFRIVE &4,

nebula> CREATE SPACE my_space;
nebula> USE MY_SPACE;  ---- my_space 1 MY_SPACE M MNAEHY space

X PHAEYE X AR NERGHRR
THEHPUZIBAZZEN (K8 show Fl spaces &2 R T)

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

2.4 3 bRIRFFR/NG

IRfE T 2020%E4H29H
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2.4.4 XHRFRTET

2.4.4 XBEFMREBF
S HTURE nGQL FPEA B WA, (87 X B e 5 AT,

FECRE R BT ER S I PTEAE M, BRTAIERE TH & B oG, FTDUERE T RRX NG, 8 R RS SR AT s, filan
"AND",

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

nebula> CREATE TAG SPACE(name string); -- SPACE AIFIRE X g=x
Execution succeeded

nebula> SHOW TAGS; -- FREIFREFEEBMEIRMNE

| ID | Name |

| 25 | space|

TAG IR FAE N MAE G155, sPace IR FE AN EFEMLE 5,

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

REF
BUT 17 nGQL HHILRE T

ADD
ALTER
AND

AS

ASC
BALANCE
BIGINT
BOOL

BY
CHANGE
COMPACT
CREATE
DELETE
DESC
DESCRIBE
DISTINCT
DOUBLE
DOWNLOAD
DROP
EDGE
EDGES
EXISTS
FETCH
FIND
FLUSH
FROM

GET

INTERSECT
IN

LIMIT
LOOKUP
MATCH
MINUS

OVERWRITE
PROP
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REBUILD
RECOVER
REMOVE
RETURN
REVERSELY
REVOKE
SET
SHOW
STEPS
STOP
STRING
SUBMIT
TAG
TAGS
TIMESTAMP
TO
UNION
UPDATE
UPSERT
UPTO
USE
VERTEX
WHEN
WHERE
WITH
XOR
YIELD

FRE xBF

ACCOUNT
ADMIN

ALL

AVG
BIDIRECT
BIT_AND
BIT_OR
BIT_XOR
CHARSET
COLLATE
COLLATION
CONFIGS
COUNT
COUNT_DISTINCT
DATA

DBA
DEFAULT
FORCE

GOD

GRAPH
GROUP
GUEST
HDFS
HOSTS

JoB

JOBS
LEADER
MAX

META

MIN
OFFLINE
PART
PARTITION_NUM
PARTS
PASSWORD
PATH
REPLICA_FACTOR
ROLE
ROLES
SHORTEST
SNAPSHOT
SNAPSHOTS
SPACE
SPACES
STATUS
STD
STORAGE
SumM
TTL_COL
TTL_DURATION
USER
USERS
UuID
VALUES

2.4.4 XEEFTHRET

IJE R 202044 H29H
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2.4.5 &

2.45 EHE
nGQL Al SQL M EER 2 — 2 FERIAE Ko

SQL & MIEAES M AW EHR, M nGQL MIEHZEMT shell MEE PIPE(|) RHASFEM,

il

nebula> GO FROM 100 OVER follow YIELD follow._dst AS dstid, $S$.player.name AS Name | \
GO FROM $-.dstid OVER follow YIELD follow. dst, follow.degree, $-.Name;

WA YIE , MIBRGREIZ A id,
WA VIELD AR ILREIGEER, NAREIEIAE id,

$-. JERIAIRBAUTRET— D FA) VIED EXKME, AAFIRR dstid T Name o

IJE R 202044 H29H
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2.4.6 JEME5IH

2.4.6 EBM5|A

WHERE A1 VIELD RJ5|FI simsa e 1,

31 AR
5| HESKENE
$A.tag_name.prop_name
HAFFE o HTIREGE U1k, tag_name RN I tag, prop_name FEE B B FR,
S| HL=MEN
$$. tag_name.prop_name
HPRFE §¢ ATIREEER SR, tagname TRl tag, prop_name NIEEJE M.
il

nebula> GO FROM 100 OVER follow YIELD $A.player.name AS startName, $$.player.age AS endAge;

V) T IREGE s S A A A2 ) S AR RS

51/ia
31 mAREE
(ERANT ARG 1

edge_type. edge_prop
AL, edge_type BT, edge_prop M@, HilA0 :
nebula> GO FROM 100 OVER follow YIELD follow.degree;
S|IRBMNERYE
—SRNAVINNE RN

* src: S ID
e _dst: %A ID
* type: i

* rank: i1 rank {8
IREGE SN2 65 ID oSt src Al _dst FREN, SXAER/REIBRI 2 HE,
fian

nebula> GO FROM 100 OVER follow YIELD follow._src, follow._dst, follow._type, follow._rank;

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

| 100 | 101 | 26 |0 \
| 100 | 102 | 26 |0 [
| 100 | 106 | 26 |0 \

ZABAHET S follow. _src {ENAEA, ID Al follow. _dst {F ALK ID, RENER 100 follow MIFTELRET M. HA follow. _src REIRE A ID,
follow. dst JR[AIZ A ID,
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2.4.6 JEME5IH

e T 202046 H 23 H
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2.4.7 FRRTFan A

2.4.7 tMRRTen N
Nebula Graph HWFRIRFFEOIERZER, FR%E. B, B4, BENERE, FRRAFaAIs, :
o FRIRFFFRAYFITAT ¢ ASCIL [0-9,a-2,A-Z,] AR TF6, 7 0-9, FHIK), FRHMRSE TR,
o AR UL TRk,
 FRRFR KNG,
o TR % ol R X T RIR AT,

IJE EH: 202044 H29H

- 70/340 - 2021 Vesoft Inc.



2.4.8BAHE

HEiaa @EyEil) WTEaPR

2.4.8 IEHAE

o B2 NBARIEMEREITHAR, DISOMS G) BIT, ke MEARZE SRR IR 45 R E,
o MEMEA@ELERAT () e, 00T shell FIAPIEE, #i—MEASEINGERATLIEE RE] T —MEaEA A

HEE SBAFARERIE B8 . Bla, M= FERHRIER A | B | C, Hiv A 25, B Z2IHE, C2EHME, AREMEHIEHT

PRI, BEANEE SRR Y- SRR

il

nebula> SHOW TAGS; SHOW EDGES; -- {25 dHin
nebula> INSERT VERTEX player(name, age) VALUES 100:("Tim Duncan", 42); \
INSERT VERTEX player(name, age) VALUES 101:("Tony Parker", 36); \
INSERT VERTEX player(name, age) VALUES 102:("LaMarcus Aldridge", 33); /* @& SBAEAZ TR/

BEERIED

nebula> GO FROM 201 OVER edge_serve | GO FROM $-.id OVER edge_fans | GO FROM $-.id ...

SOIRF $-.id ZREUEE—/MES] GO FROM 201 OVER edge_serve YIELD edge_serve._dst AS id iR[EIfY

4

I T 20204E4 H29H
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2.4.9 FIFEEX R

249 AFBEENXNE=E

Nebula Graph X##H P BE &R, HAEAN Svar_name . EAZEEY var_name HFRFFRIHM, Hal AR ERAEMEMTRF, HPEEXE
EATEINIHEFEEERT— MR B E R ET, IHE (AR 55— MBI, el R RN —MEEEBES —ME,

MPE X R E—XPATHE (oS 5 sEE | TR GIER, FHRRGIRSSH—RIT) .

IR, HEXNERMELRTRIENLATEEA L, £ MEATE XY EE CER AR HAM R FImA AT R, bl b SORARIER
EHEMIZ R, BEFIREIIT, RS HERL.

P ERAIRX D KNG,
NI

nebula> $var = GO FROM hash('curry') OVER follow YIELD follow._dst AS id; \
GO FROM S$var.id OVER serve;

AR 202044 H29H
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2.5 IHIETE

2.5 BAEE

2.5.1 #UEE X 1E4) (DDL)
{&2¢ Edge

ALTER EDGE <edge_name>
<alter_definition> [, alter_definition] ...]
[ttl_definition [, ttl_definition] ... ]

<alter_definition>::=
ADD (prop_name data_type)
| DROP (prop_name)
| CHANGE (prop_name data_type)

ttl_definition::=
TTL_DURATION = ttl_duration, TTL_COL = prop_name

ALTER EDGE IEA) RIS AMILEM, Hilal, RILIRMBMHEREYE, HXCHREMENZER, WrliFEMEREN TTL (EFRE) |, s(8ES TTL K,

HE : BZagHN, Nebula Graph fF 832 GEERS | BEENFEPDENT, E5E, HMHNXNRG KKK, HX, REFTA LI
21, HIRRHNPRECE S column item 2 F/E TR column H, AIRFENHELBL, WRAFE, BIEA KBRS BT rrEd.

TSR0 SR T R 51T,
—> ALTER HHAJFCHFEFHZ ADD, DROP, CHANGE 1HA], HHALZMFMILSRIT, EEANEE—DNEAHEM, MERSCESHEREIE, ARzt
TR, BRI ALTER 1A T1E4),
nebula> CREATE EDGE el (prop3 int, prop4 int, prop5 int);
nebula> ALTER EDGE el ADD (propl int, prop2 string), /* A propl */
CHANGE (prop3 string), /* ¥ prop3 EEBHAFH */

DROP (prop4, prop5); /* MIF& prop4 1 props */

nebula> ALTER EDGE el TTL_DURATION = 2, TTL_COL = "propl";

R 0 TTLCOL VST INT AT TIMESTAMP Z$TURYIEM:,

I T 202047 28 H
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2.5.1 #uflaE LiE4] (DDL)

&2 Tag

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

<alter_definition>::=
ADD (prop_name data_type)
| DROP (prop_name)
| CHANGE (prop_name data_type)

ttl_definition::=
TTL_DURATION = ttl_duration, TTL_COL = prop_name

ALTER TAG IHAJ I SCEARIERIESHY, IR, WILZMEMBREYE, HereAEIErIeR, thalRE ke y TTL (LR , s TTL WA,

IR BURELN, Nebula Graph ff HEZ GAERRS |, BRINTRERA AN, &%, HIWBCMRES RS RIKERE, HR, HBEFEX
BERS 1, HIWTRHINBREE S column item 2 ETFETZREIMY column v, ANSRIFENIEAES, ARATEE, BMEH KBRS [t TFEL,

TS R S T IRR 51T,

—N ALTER TBAJARVFHFIZ™ ADD, DROP, CHANGE 1BH], BHZAIFEFES T, HRAELE— MBI, MBRsESHERENE M, QR0

ITICIRAE, ERHIER ALTER BRI FIEA,

nebula> CREATE TAG t1 (name string, age int);
nebula> ALTER TAG t1 ADD (id int, address string);
nebula> ALTER TAG t1 TTL_DURATION = 2, TTL_COL = "age";

TR 0 TTLCOL AVSZHE INT A TIMESTAMP ZEEUMYIEME,

IRfE T 2020%E7H28H
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2.5.1 #uflaE LiE4] (DDL)

CREATE SPACE i&5&

CREATE SPACE [IF NOT EXISTS] <space_name>
[(partition_num = <part_num>, replica_factor = <raft_copy>, charset = <charset>, collate = <collate>)]

PUETEAH TR — N Z2m, A 1 22 )2 Y B R B Y,
IF NOT EXISTS
QUEEZERATEEA IF NOT EXISTS KHEF, XD REET = B EaA I E ZE RS GFE, AMRAEENQERY, AR EN BRI,
TR 0 X 22 AR S E U R 22 TR 1 4 - (R el iR 1) o
SPACE NAME ElZi&E4
* space_name
22 AP E SRR ARET T — P —fy22a), a4 HITER Schema Object Names
B B ZE 5
TE QIR ZE MR, AT DUE AR YA B 7E SOETH @
e partition_num
partition_num FREHET . BOAMED 100, BEOYBREER 5 5,
e replica factor
replica_factor FZnalARE, BIMER 1, A7 SREHECN 3, BT RAZBERRER, Kt
e charset
charset FoRFHFE, EX T FRHUN TG, BT utfs,
e collate
collate FZRTHFIF, EX T FAFHILLEFIN, ERINH utf8_bin,
WIKEA HE X%, Nebula Graph 2{HHERIAYE (partition number, replica factor. charset fl collate) Iz Z=[H],
=l

nebula> CREATE SPACE my_space_1; -- fERZAIAEINAIEEZRE]

nebula> CREATE SPACE my_space_2(partition_num=10); -- f$F32AIA replica_factor BIEEZE(E
nebula> CREATE SPACE my_space_3(replica_factor=1); -- f#M2RIA partition_number BIZEZ2(5]
nebula> CREATE SPACE my_space_4(partition_num=10, replica_factor=1);

187 PARTITION $7IESE
ERSERERE . BT EINEEETR—, "RER S partition 2, AILUEEAI T a4 (SHOW HOSTS) fe&ELesfln i,

nebula> SHOW HOSTS;

| Ip | Port | Status | Leader count | Leader distribution | Partition distribution
| 192.168.8.210 | 34600 | online | 13 | test: 13 | test: 37 |
| 192.168.8.210 | 34900 | online | 12 | test: 12 | test: 38

RN CAEL, (3 partition 731, ATLUEEAN Fais (BALANCE LEADER) Kfi4y partition /1M,
nebula> BALANCE LEADER;

Bk SHOW HOSTS #1 BALANCE,

A HEH: 20204E7H22H
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2.5.1 #uflaE LiE4] (DDL)

CREATE EDGE iE;

CREATE EDGE [IF NOT EXISTS] <edge_name>
([<create_definition>, ...])
[edge_options]

<create_definition> ::=
<prop_name> <data_type>

<edge_options> ::=
<option> [, <option> ...]

<option> ::=
TTL_DURATION [=] <ttl_duration>
| TTL_COL [=] <prop_name>
| DEFAULT <default_value>

Nebula Graph WEZH A BN tags il edges 4. CREATE EDGE f I —NMAE A FRAIE— T edge type.
CREATE EDGE JEHEA —4EMEsR, FEANT 7 PLrbuRpad 3O 8e s st A 7116

IF NOT EXISTS

Bl edge type I IF NOT EXISTS X#ET, XD REFEHIMNX NN edge type BETEIE, MRATEEMQNEFTY, ARFEEN B,
R L SXEYW edge type EATAERELIR edge type WA F(RETEEM),

EDGE TYPE %75

* edge_name

edge type WAFMERIFLHE—, HAMEEE G EERER, edge type &N space I N —5, £ Schema Object

Name,
EitainiEeR
* prop_name
prop_name FREF MBI, TEH1D edge type HE—,
» data_type
data_type FRENBEEWEIEIZ, 2% % T Nebula Graph #FWHIEIZEEIES UL data-type,

NULL #1 NOT NULL 7£8% edge type BRI, (MHELT % RBEHRE),
o BIMEZHR

&R LHERIE edge type INEA] DEFAULT ST EEIERVERIME, ARRETEHMIE, MAXRBONER AL, BIMER LN Nebula
Graph ZFRIE—RUEIR, B3R N, AIRENMEEATOME, BaI DB — D PR E .

EINASHFER Alter HSERIMES

Time-to-Live (TTL) i&i&

e TTL_DURATION

TTL DURATION #57E T vertices fil edges AR, M ARSURNEIE LM, KBS FD TTL COL K ERJEHEM
TTL_DURATION % &K,

715 TTL_DURATION H{E A HEE 0, Ni% edge FRFKAH
« TTL COL
fEENS (SRFEM) MAUZ int64 si# timestamp.
o ¥ TTL & X
IS FHEE A TTL_COL 7B,
TTL PRSI TTL S0k,

il
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2.5.1 #diiiE Xik%) (DDL)

nebula> CREATE EDGE follow(start_time timestamp, grade double);
nebula> CREATE EDGE noedge(); -- BIEHZE

nebula> CREATE TAG player_with_default(name string, age int DEFAULT 20); -- ZRIAGEH4I&ER 20 %
nebula> CREATE EDGE follow_with_default(start_time timestamp DEFAULT 0, grade double DEFAULT 0.0); -- ZXIA start_time i&E7 0, ERIA grade i&ER 0.0

nebula> CREATE EDGE marriage(location string, since timestamp)
TTL_DURATION = 0, TTL_COL = "since"; -- fAfHsk 0 HUBFREM

RJEHEHT: 202046 H10H
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2.5.1 #uflaE LiE4] (DDL)

CREATE TAG i&i&

CREATE TAG [IF NOT EXISTS] <tag_name>
([<create_definition>, ...])
[tag_options]

<create_definition> ::=
<prop_name> <data_type>

<tag_options> ::=
<option> [, <option> ...]

<option> ::=
TTL_DURATION [=] <ttl_duration>
| TTL_COL [=] <prop_name>
| DEFAULT <default_value>

Nebula Graph ESEH A BN tags Il edges 41/, CREATE TAG {i Fl— DA E MBI —/NETY tag.,
CREATE TAG 1BIRAH —LERFRL, FEMT T /3 HrbeRe X S ek s T

IF NOT EXISTS

fil% tag FIEFH IF NOT EXISTS KHEF, XA RHETFR HEIMN BT tag BEFLE, MRAEENANERTY, AREENERSRE,
R XA tag BETFERBHK tag WA FE(REEREN),
TAG %75

¢ tag_name

tags FIAFMER FFAZE—, HAFWEE VS EIEHIEL, Tag Fam& RN space HIamAMINI—E, S Schema Object Name,
BB

* prop_name
prop_name FREMEENRM, £81 tag FOHHE—,
* data_type
data_type & NBEIEESESET, HZ X T Nebula Graph SZHRHIVEIEZEAERIES I data-type.
NULL #I NOT NULL fE€# tag AR, (FHELT % RBEEREE).
o BOMEZIH
IERTHERIERREE A (T DEFAULT LY IE R MERVERIME, ANRBCA TR HAMhE, AARBOIMER AR, BIMER LY Nebula

Graph SCRIE—RBEIEA, B30, AIRENEMABOME, BTG — R e E.
BINARSRHEF Alter HICRRIAME,

Time-to-Live (TTL) i&&

* TTL DURATION

TTL_DURATION #5& T vertices fll edges FIARH, B HHGIEIERK, KN TTL _COL & EHIEMEEM
TTL DURATION B &AL,

A5 TTL DURATION M{EAEL 0, % edge FRKAL
« TTL COL
FEEMS| (REREIE) HAUZ int64 50 timestamp,
* B TTL & X
X HEE A TTL_COL B,
TTL FEAHES W TTL i,

=l

nebula> CREATE TAG course(name string, credits int);
nebula> CREATE TAG notag(); -- /BiEHZE
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2.5.1 #diiiE Xik%) (DDL)

nebula> CREATE TAG player_with_default(name string, age int DEFAULT 20); -- ERINEEE4IREH 20 %

nebula> CREATE TAG woman(name string, age int,
married bool, salary double, create_time timestamp)
TTL_DURATION = 100, TTL_COL = "create_time"; -- BY{&liEIfRE 100s, M create_time FERMYEFFSE

nebula> CREATE TAG icecream(made timestamp, temperature int)
TTL_DURATION = 100, TTL_COL = "made";
-- #@id TTL_DURATION #3BENKZK

e T 20204E6 H10H
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2.5.1 #uflaE LiE4] (DDL)

DROP EDGE i&&

DROP EDGE [IF EXISTS] <edge_type_name>

{56 DROP FURIY AT AR,

TEE  MERILN Nebula Graph FHIWHH RS KEIRE], ARATUHEL MR

TS R S T IR 511,

MBRZATEE IF ExISTS REEN, XA REET R EHSENR WAL AGAE, AUIRFENMEER, ARAFENEESR R,
IR BRI 2T AL,

FEERAE(XMIER Schema SR, EEFPFTH UK HSRIARBEEMER, Bdas7E TR compaction KHlFR,

) T 20204E4H29H
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2.5.1 #uflaE LiE4] (DDL)

DROP TAG i&&

DROP TAG [IF EXISTS] <tag_name>

{56 DROP FURIY AT AR,
GBI T AR R,
TR MERPRZEN Nebula Graph FHIITHRN AR R A A RIKIVERS], ARANHELMER,
BBERG O T IRERG T,
TBRFRZEATEEIT IF ExISTS REET, X REET R HEAGNN SRR OFE, AUERIFENIMER, AR ENE XA,
=T RATLE P E MR ()
MERFTE RS, TR AT, RN G55 RO A T
MBREEAFREE S, TR IRV, (B TR AR A T AL,

BEERAEAXER Schema /R, WEEFFTA SIIF K& HREARBIEHMER, 2272 TR compaction IMHIER,

e EH: 202044 H29H
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2.5.1 #uflaE LiE4] (DDL)

DROP SPACE i&i%

DROP SPACE [IF EXISTS] <space_name>

SR DROP AR P AT IR

DROP SPACE FHMER4EE space WHIFTHENA,

BRI ZE B FTEER TF EXISTS KBRS, AN KT 2 B AR R E 22D BTFECE, ANSAEEMIMER, ASRATEE N B R,

HAth space 15250,

AR BMBREGET | S P AT A SR E S OF BB ZERD o MBRROFIR TR RIFEGET | AT S,
TR T IR

IRfEHEH: 20204E5H13H
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2.5.1 #uflaE LiE4] (DDL)

Schema 3|

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

schema 25 |7 F T P#ib I E %1, Nebula Graph XHiWAEIINZT| | Tag #51f1 Edge Type %51,
R0 VAT I S S P TR] — SRR s G A i T, schema 285 (M54 2 R SRR AE R IE L 9 @ik
— i, TEREFA CREATE TAG/EDGE TBF)RF Tag/Edge-type BI4F 2 )G, RIRIyHAIEERS],
ellbeE ]|
CREATE INDEX HIFWEH Tag/Edge-type AR5,
R ReIZUMGIERE, 25—t S AN, BIOLSARE, MHEEERS|; MEETRFIRSA, SEEERERIER 2.
ellie Lol e ]
nebula> CREATE TAG INDEX player_index_0 on player(name);
LIRERERTEFRZE RN player TR L HEME name G T —13R51,
nebula> CREATE EDGE INDEX follow_index_0 on follow(degree);
EATEHITE follow AP A EEN: degree BT —1MER5 I,
i
schema 5 i F A tag 2 edge FIVZNEIEFRINAIERS], M EZMEENRSE Nebula Graph FFAHERS
FE . Bl AZFRE2 tag QI EZ AR5

nebula> CREATE TAG INDEX player_index_1 on player(name,age);

LIREBERIEFTERZE A player T L HEME name fl age 0 T — 1M E A5,
SRS

SHOW {TAG | EDGE} INDEXES

SsHow INDEXES FHF4IH B IEE5EmN Tag/Edge-type KR5S, HHALIFGH4IHZRS]

nebula> SHOW TAG INDEXES;

| Index ID | Index Name

| 22 | player_index_0 |

nebula> SHOW EDGE INDEXES;

| Index ID | Index Name

| 24 | follow_index_0 |

EEFESIER

DESCRIBE {TAG | EDGE} INDEX <index_name>
DESCRIBE INDEX FHTIR[EIREZRLER. Flal, HHAMTamRRZRLER

nebula> DESCRIBE TAG INDEX player_index_0;

nebula> DESCRIBE TAG INDEX player_index_1;
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2.5.1 #uflaE LiE4] (DDL)

IpRzRS |

DROP {TAG | EDGE} INDEX [IF EXISTS] <index_name>

DROP INDEX FHFMiBR$EEXFN Tag/Edge-type 25|, flal, AT maMER%A player index 0 WZR5] :
nebula> DROP TAG INDEX player_index_0;
ELrE]

REBUILD {TAG | EDGE} INDEX <index_name> [OFFLINE]

OUEEZRG [ER A T A A SRS | DU mE I EaE, AURSRS FEM AR 2 Al A, IRERIUTRS ISR | aRAIERS N, BiRFERCLr A
BlE, WAZEFNIANVBIREITERE], N ER A E R 5.3R5 T R BRI TR S | MR E URIER S 1 O & T Z AR AR, 45 AR s A Xt
SRS, WIATEESRS | EEAIE] OFFLINE X8-I PR e R L,

EASERYE, FIfEA SHOW {TAG | EDGE} INDEX STATUS MiEEIR5IEEEMMI, Hl4l :
nebula> CREATE TAG person(name string, age int, gender string, email string);
Execution succeeded (Time spent: 10.051/11.397 ms)

nebula> CREATE TAG INDEX single_person_index ON person(name);
Execution succeeded (Time spent: 2.168/3.379 ms)

nebula> REBUILD TAG INDEX single_person_index OFFLINE;
Execution succeeded (Time spent: 2.352/3.568 ms)

nebula> SHOW TAG INDEX STATUS;

| Name | Tag Index Status

| single_person_index | SUCCEEDED

fEMAZRs|
R[OS A X8R /E, HIRIf#E] LOOKUP i TR ),

WHEEFEEEE R BEARMETRT], Nebula Graph BT

HJE T 20204E7H21H
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2.5.1 #uflaE LiE4] (DDL)

TTL (time-to-live)

Nebula Graph 3% TTL , 7E—EN G B3 MR ZE R HER s, SREBERSTE TR compaction K#MIER, 76 X compaction #f,
query 23 JER IR SR,

ttl DIRETRZE ttl_col Al ttl duration —HEfEH. EM ttl_col EERIFERAMAER, 43 ttl duration FEEMMEUG, ZSEEETHER, I, ZIHAEI(E
JE ttl_col EEM property FHEN k. ttl_duration WEMIAEL, HA ttl_col HEMTFERMIRITN integer 8(# timestamp.

TTL B2E
* ttl duration BANFD, JEEHN O ~ max(int64), 24 ttl duration &Y 0, WM tag BIERZRT,
ol ttlcol FEERIFRAYAE + ttl duration fH < HATNFIN, ZZEEBURM tag JEIEETH,
s HIZSHIEEZA tag, B tag Y tt] HRALEE,
IRE TTL
° MELOIERY tag, K& TTL,

nebula> CREATE TAG tl(a timestamp);
nebula> ALTER TAG t1 ttl_col = "a", ttl_duration = 5; -- GE ttl
nebula> INSERT VERTEX tl(a) values 101:(now());

101 19 TAG t1 BH21E now() 2JG, £53 5s G,
* {E0I7% tag INI%E TTL,

nebula> CREATE TAG t2(a int, b int, c string) ttl_duration= 100, ttl_col = "a";
nebula> INSERT VERTEX t2(a, b, c) values 102:(1584441231, 30, "Word");

102 B9 TAG t2 BYERAE 20204F3H17H 18I3375751%) CST (N RIB N 1584441231) , 43 100s fEid i,
* HRBEZ TAG I, % TAG [y TTL AHEMIL,

nebula> CREATE TAG t3(a string);
nebula> INSERT VERTEX tl(a),t3(a) values 200:(now(), "hello");

5s J&, A Vertex 200 19 t1 @538,

nebula> FETCH PROP ON t1 200;
Execution succeeded (Time spent: 5.945/7.492 ms)

nebula> FETCH PROP ON t3 200;

R TTL

AIRAREIRR TTL, ATLARE ttl col FENZE, SUMHBRACER ttl col TR, BEXE ttl duration 2 0,

nebula> ALTER TAG t1 ttl_col = ""; -- drop ttl attribute;

MMBRAECERY ttl_col B :

nebula> ALTER TAG t1 DROP (a); -- drop ttl_col

& ttl duration 4 0 :

nebula> ALTER TAG t1 ttl_duration = 0; -- keep the ttl but the data never expires
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2.5.1 #diiiE Xik%) (DDL)

TTL EREEER
* QIRFEADIEMEL ttlcol I, MIASTRI HET H SR,

nebula> CREATE TAG tl(a int, b int, c string) ttl_duration = 100, ttl_col = "a";
nebula> ALTER TAG t1 CHANGE (a string); -- failed

e R tag 2 edge FEEFNHHA TTL fIzR51, HAEFHFEH—, AME ttl_col MCEMFEGZEQIERSINTFEAM.,

nebula> CREATE TAG tl(a int, b int, ¢ string) ttl_duration = 100, ttl_col = "a";
nebula> CREATE TAG INDEX idl ON tl(a); -- failed

nebula> CREATE TAG tl(a int, b int, ¢ string) ttl_duration = 100, ttl_col = "a";
nebula> CREATE TAG INDEX idl ON t1(b); -- failed

nebula> CREATE TAG tl(a int, b int, c string);
nebula> CREATE TAG INDEX idl ON tl(a);
nebula> ALTER TAG t1 ttl_col = "a", ttl_duration = 100; -- failed

* %f edge fiti& TTL 5 tag 28,

IJE R 20204E7H22H
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2.5.2 BiE#E 515 (DQL Il DML)

2.5.2 BIEEWSE(FES (DQL A DML)

Delete Edge i&&
DELETE EDGE JEAJFHTMIBRIL, 4AE—1 edge 267!, NIEfH 5% 5, Nebula Graph 5552550 K HAR X8 EAD rank, 7 HHEE rank
IIBRL, TEEATT

DELETE EDGE <edge_type> <vid> -> <vid>[@<rank>] [, <vid> -> <vid> ...]
B,
nebula> DELETE EDGE follow 100 -> 200;
DU RBIMBR—S0EE s 100, 24508 200, SHZEEN follow HYH,

RGN RIR GGG R IR g M, FRFHETRMIR, B i YDA R 71, R BRI R 1

IR 202046 H23H
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2.5.2 BiE#E 515 (DQL Il DML)

Delete Vertex i&;
Nebula Graph ##47E s ID (8¢ hash ID, UUID) , MiBRSEE TR G- HAH G ACARIHA, EIEMT ©

DELETE VERTEX <vid_list>

B,

nebula> DELETE VERTEX 121;

PUERGIMMER ID 2 121 B9,

FRGINER 2R N G5 URAR SRR HBARIAGD, FEIFHAERINER, MRS R AER, BN RS IR ERRIER T, KSR RS =
iﬁo

e T 202045 H 25 H
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Fetch &%

FETCH 1R F T IRIURRIL B g T

REURENE

2.5.2 ¥

s ‘/DJ

=l

L4(EiE4] (DQL A1 DML)

FETCH PROP ON FLIR[ITT i —RSEtE, HAEXR—SRIEMREZ N RUEM. FETcH SREGUBMSZR 5808 K BE SR E—ii i,

FETCH PROP ON {<tag_name_List> | *} <vertex_id_List> [YIELD [DISTINCT] <return_list>]

* SREFEE vID MIATA B,
<tag_name_list>::=[tag_name [, tag name]] NARZEHAFR, 5 return list FAIFRZEAHIF],
<vertex_id_list>::=[vertex_id [, vertex_id]] 2—@HH "," RTINS vID %I5R,

[YIELD [DISTINCT] <return_list>] JHR[EIRVEMEFIZE, VIELD iE%EZE YIELD Syntax

il
-- BEIT SR 100 MAAE R4
nebula> FETCH PROP ON * 100;

-- IR[E]£5100, 201 B player. team tag LEIFREREI.
nebula> FETCH PROP ON * 100, 102;

-- RET S 100, 201 WAAHREM.
nebula> FETCH PROP ON player, team 100, 201;

-- BNRIERE VIELD PR, MIREIT S 100, tag F9 player WAEREM.
nebula> FETCH PROP ON player 100;

-- BEIT R 100 B2 5 EIREY.
nebula> FETCH PROP ON player 100 YIELD player.name, player.age;

-- @i hash &R int64 T ID, REIEMRIELREL.
nebula> FETCH PROP ON player hash("nebula") VYIELD player.name, player.age;

-- XREEE—EER
nebula> YIELD 100 AS id | FETCH PROP ON player $-.id;

-- il follow TR 100 BIFAEAS, REHE#LMFREME,
nebula> GO FROM 100 OVER follow YIELD follow._dst AS id | FETCH PROP ON player $-.id VIELD player.name, player.age;

-- 5 EiEEAER.
nebula> $var = GO FROM 100 OVER follow YIELD follow. dst AS id; FETCH PROP ON player Svar.id YIELD player.name, player.age;

-- 3RER 100, 101. 102 =, REHAMNFRBFERNIER.
nebula> FETCH PROP ON player 100,101,102 YIELD DISTINCT player.name, player.age;

REGOE M
A FeTen FREOCHJE MR RS B MR BOHR],  HL AT [F IR R 285 2 2 0
FETCH PROP ON <edge_type> <vid> -> <vid>[@<rank>] [, <vid> -> <vid> ...] [YIELD [DISTINCT] <return_List>]
<edge_type> EEMMIEEL FFhH <return_list> FHIF,
<vid> -> <vid> MEAATREIZIET R, 20T EHESRIT,
<rank> FEEMFIZEALN rank, A, AIARHEE, WIEKIAKE rank 2 0 #9524,
[YIELD [DISTINCT] <return_list>] JyiR[EIAYJE 32k,
REGHE TG

-- FIBEKIEE VIELD, FEUIRERMTIR 100 EIF55 200 321 serve WFIEEM.
nebula> FETCH PROP ON serve 100 -> 200;

-- {UREIRM start_year,
nebula> FETCH PROP ON serve 100 -> 200 YIELD serve.start_year;

-- FREUTS R 100 HiA follow BY degree @ik,
nebula> GO FROM 100 OVER follow YIELD follow.degree;

- FLitiEe.

nebula> GO FROM 100 OVER follow YIELD follow._src AS s, serve._dst AS d \
| FETCH PROP ON follow $-.s -> $-.d YIELD follow.degree;
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2.5.2 &5 F1E (DQL #1 DML)

-- FEL@iE,
nebula> $var = GO FROM 100 OVER follow YIELD follow._src AS s, follow._dst AS d;\
FETCH PROP ON follow $var.s -> $var.d YIELD follow.degree;

RJEHEHT: 20208 H11H
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2.5.2 BiE#E 515 (DQL Il DML)

GO &%

60 J& Nebula Graph g Y X H#T, AILUEEEIESM (A0 wiere ) i 5 EIBURHFIRECAALA N B, SERELUEENFF (ORDER BY ASC | DESC
) REFEERHE (LvIT) BUZER.

60 MIHTES SQL Ay SELECT JE(l, EEXJIZ 60 AAMIET—RII T RFFA,

GO [[<M> TO] <N> STEPS ] FROM <node_list>
OVER <edge_type_List> [REVERSELY] [BIDIRECT]
[ WHERE <expression> [ AND | OR expression ...]) ]
YIELD [DISTINCT] <return_List>
<node_List>
| <vid> [, <vid> ...]

| $-.id

<edge_type_List>
edge_type [, edge_type ...]

<return_Llist>
<col_name> [AS <col_alias>] [, <col_name> [AS <col_alias>] ...]

o <N> STEPS FHAEZEW N Bk, 24 N N3N, Nebula Graph REFKEULH, FIHGRESE N2,

* M TON STEPS FEEZI M Z| N Bk, 4 w NEN, RKEZERS v 1 B—F, B 6007102 5 601702 iREMHFLZER,

<node_List> JRZSRRIFHYT A ID, BUSERENIAT $-.id (BF pIpE HiK),

* <edge_type_List> JEEPTREIIHZAITGIRE,

* WHERE <expression> $EEMIHILRIZIRSEM, WHERE AT TRA, MMAR, FFSEHEEE AND, OR. NOT, i##%% WHERE #J
Flo

YIELD [DISTINCT] <return_list> DFIMITEZUREIZER, HAIFE TEM S, HESE vIEw AL, dISTINCT WFHIES SQL AHMF,

=l

nebula> GO FROM 107 OVER serve; \
5107 &, A serve, HEIS 200, 201 */

nebula> GO FROM 109 OVER serve \

WHERE serve.start_year > 1990 /* TEi%IA serve BY start_year BME */ \
YIELD $S.team.name AS team_name, serve.start_year as start_year; /* BiRs team BY serve.start_year B serve.start_year */

nebula> GO FROM 100,102 OVER serve \
WHERE serve.start_year > 1995 /* TR/ \
YIELD DISTINCT $$.team.name AS team_name, /* DISTINCT 5 SQL F&E#ERE */ \
serve.start_year as start_year, /*aEE 0\
$7.player.name AS player_name; /* & (player) EIE */

| team_name | start_year | player_name |

| Warriors | 2001 | LaMarcus Aldridge |

| Warriors | 1997 | Tim Duncan |
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2.5.2 BiE#E 515 (DQL Il DML)

AESIERIMDHITIER
Hifl Nebula Graph &35 60 iR Z5E, HBIEN
60 FROM <node_List> OVER <edge_type_List> YIELD [DISTINCT] <return_List>
Ban

nebula> GO FROM <node_List> OVER edgel, edge2.... //in#& edgel 1 edge2 &M, &
nebula> GO FROM <node_List> OVER *  //XE * BH&ELKEETEAENNER

R, YInESHRALLEDIR, XTI E FIBRHI (LR wHERE TEf)) , LLAN WHERE edgel.propl > edge2.prop2 X Afid JES&IF B I
o

MFSREEER, WMREEZ SN EFREGR R, KAEMITRAERRIT, A :
nebula> GO FROM 100 OVER follow, serve YIELD follow.degree, serve.start_year

REAT LS

| follow.degree | serve.start_year |

|0 | 1997 |
fs o
je o]
[ o

ARG RIEERIME, BUERVBIAMER 0, FHRIIRVENME N 2271, bool ZEUBKIMEY false, timestamp ZERUBRIAET O (A
"1970-01-01 00:00:00"), double FIEKINEH 0.0,

LR ATLIAHRE VIEWD , SXER[EAEE HAR SN vido AR BFRSATELE, FFEFABOAMELAES 0)3EFE, FEAT 60 FROM 100 OVER follow, serve;
REIZEFANT

| follow._dst | serve._dst |

| o | 200 |
Jw o
jwm o |
J6 jo

X GO FROM 100 OVER * SXAERIMIFARVE, K [OI4h A BBl 730l « NEENEIESEE vid EHRIMERETR, EEREMNGRTTES P —1T
JE TR, RRRARSELEFIT edge type ZRHIK,

REER
H#l Nebula Graph 7% <17 REVERSELY AT MIEH, TEIEN !

GO FROM <node_list>

OVER <edge_type_Llist> REVERSELY

WHERE (expression [ AND | OR expression ...])
YIELD [DISTINCT] <return_list>

Ban
nebula> GO FROM 100 OVER follow REVERSELY YIELD follow._src; -- iE[E 100

nebula> GO FROM 100 OVER follow REVERSELY YIELD follow._dst AS id | \
GO FROM $-.id OVER serve WHERE $A.player.age > 20 VIELD $A.player.name AS FriendOf, $$.team.name AS Team;

| Friendof | Team |

| Tony Parker | Warriors
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2.5.2 BiE#E 515 (DQL Il DML)

| Kyle Anderson | Warriors

EPIFTE %E 100 SEREMERE, TREIECER EARIVERBN, FHEFEE AT 20 S IVER IR EEEEER Gk 2 A H ARSI BRA TR, AR A EE
VIELD , WIEKIGRIEMEEH BAR SRR vid o

WEER
Hifi Nebula Graph SZHRHEM X1 BIDIRECT HHATXALEN, AN

GO FROM <node_Llist>

OVER <edge_type_List> BIDIRECT

WHERE (expression [ AND | OR expression ...])
YIELD [DISTINCT] <return_list>

W

nebula> GO FROM 102 OVER follow BIDIRECT;

R EAEIRE 102 EFERER B M R 102 FIER L,
B M BN Bk

Nebula Graph X##E M #I N Bk, 2 M %&T NI, 60 1 10 N STEPS SE[H] 60 N STEPS o HEZN !

60 <M> TO <N> STEPS FROM <node_list>
OVER <edge_type_List> [REVERSELY] [BIDIRECT]
[VIELD [DISTINCT] <return_List>]

Bilan

nebula> GO 1 TO 2 STEPS FROM 100 OVER serve;

M 100 HKIH serve 34 1 2 2 B

nebula> GO 2 TO 4 STEPS FROM 100 OVER follow REVERSELY YIELD DISTINCT follow._dst;

RIEEDI M 100 1% follow i1 2 & 4 BRHYA,

nebula> GO 4 TO 5 STEPS FROM 101 OVER follow BIDIRECT YIELD DISTINCT follow._dst;

-93/340 - 2021 Vesoft Inc.



2.5.2 &5 F1E (DQL #1 DML)

MA@ ML 101 AR follow 34 4 % 5 BRIN AL
ZHF INT HREAES

... | GO FROM $-.id OVER <edge_type_List>

B

nebula> YIELD 100 AS id | GO FROM $-.id OVER serve;

IJEE R 20204E8 H4H
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2.5.2 BiE#E 515 (DQL Il DML)

INSERT EDGE i&5%

INSERT EDGE <edge_name> ( <prop_name_List> ) VALUES | VALUE
<src_vid> -> <dst_vid>[@<rank>] : ( <prop_value_list>)
[, <src_vid> -> <dst_vid> : ( <prop_value_list>), ...]

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

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

INSERT EDGE A FHfiAMAA (src vid ) FI&s8 (dst vid ) 9—450,

* <edge_name> FLRGHFEEY FEIEAT INSERT EDGE R{ERITRAIELT,

* <prop_name_List> JHEELHIIE S,

* <prop_value_list> ZURYE FIHEME, AIEPCHCERY, NHEKEHER,

* rank fRE rank, AITEAR—ZERIMIZIG0INGEN, A&, THEENEIAY 0.

bl
nebula> CREATE EDGE el(); - BETEMS t1
nebula> INSERT EDGE el () VALUES 10->11:();  -- HEA—ZMA 10 B 11 WZ=EMH

nebula> INSERT EDGE el () VALUES 10->11@1:(); -- HEA—ZMR 10 BH 11 WZEM, rank EH 1

nebula> CREATE EDGE e2 (name string, age int); -- BIBEWFREMAL e2

nebula> INSERT EDGE e2 (name, age) VALUES 11->13:("nl", 1); -- BA—RMNR 11 B 13 WERREEN
nebula> INSERT EDGE e2 (name, age) VALUES \

12->13:("n1", 1), 13->14:("n2", 2); -- BAFZIL

nebula> INSERT EDGE e2 (name, age) VALUES 11->13:("nl", "al3"); -- SEIRIRE, "al3" AR int %R

Al — ST 2 AR A B GA,  RHU DUR fE— A A

-- REALRHE

insert edge with new version of values.

nebula> INSERT EDGE e2 (name, age) VALUES 11->13:("nl", 12);

nebula> INSERT EDGE €2 (name, age) VALUES 11->13:("nl", 13);

nebula> INSERT EDGE e2 (name, age) VALUES 11->13:("nl", 14); -- REXR/GHEANE

A EH 2020456 H23H
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2.5.2 BiE#E 515 (DQL Il DML)

INSERT VERTEX i&;

INSERT VERTEX <tag_name> [, <tag_name>, ...] (prop_name_List[, prop_name_list])
{VALUES | VALUE} VID: (prop_value_List[, prop_value_list])

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

prop_value_List:
[prop_value [, prop_value] ...]

INSERT VERTEX #J[6] Nebula Graph i A i 5,

* tag_name FARR: (rpiZREY) | FEHEAT INSERT VERTEX FRIERGTREOIELTF,
* prop_name_List ¥EEIRENIBEMESIZR,

* VID FIRs ID, FAEZEREPR vID AAME—, ERTHT AR S gD E e C B0, 1, 2, ... 9223372036854775807,
-9223372036854775808, -9223372036854775807, ..., -1, VID CRFFSNHEE ID S hash() BEUCERK.

* prop_value_List ZUARAE prop_name_List FIHBMEME, GIEPEECZA, MEREIEEIR,

il
nebula> CREATE TAG t1(); -- SIBRZERMARE t1
nebula> INSERT VERTEX t1 () VALUES 10:(); -- BAZREMR 10
nebula> CREATE TAG t2 (name string, age int); -- BIBREWFBMENITE t2
nebula> INSERT VERTEX t2 (name, age) VALUES 11:("nl", 12); -- BAEWMHEMANS 11
nebula> INSERT VERTEX t2 (name, age) VALUES 12:("nl", "al3"); -- $HiZi®fE, "al3" R2 int &
nebula> INSERT VERTEX t2 (name, age) VALUES 13:("n3", 12), 14:("n4", 8); -- BAFENR

nebula> CREATE TAG t1(il int);
nebula> CREATE TAG t2(s2 string);
nebula> INSERT VERTEX t1 (il), t2(s2) VALUES 21: (321, "hello"); -- HBABBEMFIEMS 21

=1 AT 2 AR A B G, BRI DR & — AR A

-- AR 11 BREAFE

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); -- EEBEMHEANME

I T 20204E8 H11H
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2.5.2 BiE#E 515 (DQL Il DML)

LOOKUP iE;

LOOKUP IBATHE 3 MRS BRI T M), LOOKUP TBA)Z 5B IS WHERE T, WHERE ) FH T gt seMERiEial, M BdE# T

TR T 7EMEH] Lookup TEALZAT, ERCAIERS|, BEERS U TIHAE XRIIWESER.

LOOKUP ON {<vertex_tag> | <edge_type>} WHERE <expression> [ AND | UNION expression ...]) ] [VIELD <return_list>]

<return_Llist>
<col_name> [AS <col_alias>] [, <col_name> [AS <col_alias>] ...]

* LOOKUP TEAIHIT SHRAEGANES,
* WHERE FE/ERIMIEIBEIIE, A FFP 45 X817 AND, UNION, NOT, iF#IE&U WHERE WYL, TER ¢ WHERE FHJTE LOOKUP HVET
SR T HRAE
© 5 s
* ERRFBENF, AR FHREEMF L E 2 field-name 933X 3, 4 (tagName.columnl > tagName.column?2)
* AL HEHEH FXIUA function FANHHE AliasProp 7%k,
* VIELD FRARMILER, AIARIEE, WIFE Lookup ARZEHSRIE AL ID, £ LoOKUP SZRAURHR[AAME A ID, 281 ID Fil ranking {H.

nEig
TR RBBREISAFRN Tony Parker , #RZN player IV,

nebula> CREATE TAG INDEX index_player ON player(name, age);

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

nebula> LOOKUP ON player WHERE player.name == "Tony Parker" \
YIELD player.name, player.age;

| VertexID | player.name | player.age |

nebula> LOOKUP ON player WHERE player.name== "Kobe Bryant" VIELD player.name AS name | \
GO FROM $-.VertexID OVER serve YIELD $-.name, serve.start_year, serve.end_year, $$.team.name;

| $-.name | serve.start_year | serve.end_year | $$.team.name
| Kobe Bryant | 1996 | 2016 | Lakers
ihEif

W RBERIE] degree 2 90, H2EMN follow HI3H,

nebula> CREATE EDGE INDEX index_follow ON follow(degree);

nebula> LOOKUP ON follow WHERE follow.degree == 90;

| SrcvID | DstVID | Ranking |

|00 |106 |0 |

nebula> LOOKUP ON follow WHERE follow.degree == 90 YIELD follow.degree;

| SrcvID | DstVID | Ranking | follow.degree |

nebula> LOOKUP ON follow WHERE follow.degree == 90 YIELD DISTINCT follow._src;

| SrcVID | DstVID | Ranking | follow._src |
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2.5.2 BiE#E 515 (DQL Il DML)

nebula> LOOKUP ON follow WHERE follow.degree == 90 YIELD DISTINCT follow._dst;

| SrcvID | DstVID | Ranking | follow._ dst |

[120 |16 |0 | 116 |
f140 jume jo e |
j jw jo |
|1 jme o e |
[ jw3 jo w3 |
js jwr o wr |
jus jm0 |0 w0 |
|28 jus o us |

nebula> LOOKUP ON follow WHERE follow.degree == 60 YIELD follow.degree AS Degree | \
GO FROM $-.DstVID OVER serve YIELD $-.DstVID, serve.start_year, serve.end_year, $$.team.name;

| $-.DstVID | serve.start_year | serve.end_year | $$.team.name |

| 105 | 2010 | 2018 | Spurs |
| 105 | 2009 | 2010 | Cavaliers |
| 105 | 2018 | 2019 | Raptors |
FAQ
HiRfg411

[ERROR (-8)]: Unknown error(411):

BB 411 2271 WHERE S JBIN A A RXER5 . Nebula GraphfysR5 [ 2 i /e PERLE N, - B A e 0 i Dbl i AEADESE 3R 5 | FREPSHE o 1
an

# AFENRI= D BEEIERS .

nebula> CREATE TAG INDEX example_index ON TAG t(pl, p2, p3);

# AR, RATZMpIFEA.
nebula> LOOKUP ON t WHERE p2 == 1 and p3 == 1;

# AIAPEEEFRS o
nebula> LOOKUP ON t WHERE pl == 1;

# FILAPEEC3RS|, EplMp2RiELe.
nebula> LOOKUP ON t WHERE pl == 1 and p2 == 1;

# AIACECZRS |, EApl. p2. p3RELSHY.
nebula> LOOKUP ON t WHERE pl == 1 and p2 == 1 and p3 = 1;

IRfEEHT: 20214E5H14H
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Return &%

Return iEAJHITIREISAFRAZIVEE R, AREAAMAL, NIZEREEE R,

RETURN <var_ref> IF <var_ref> IS NOT NULL

° WERHM, R $var
st

nebula> $A = GO FROM 100 OVER follow YIELD follow._dst AS dst; \
SrA = VIELD $A.* WHERE $A.dst == 101; \
RETURN $rA IF $rA is NOT NULL; \ /* $rA H3kzZe, iR[E $rA */
GO FROM $A.dst OVER follow; /* 79 RETURN iBALREIT4R, FrIAGO FROM BEFHAIT */

nebula> $A = GO FROM 100 OVER follow YIELD follow._dst AS dst; \
SrA = YIELD $A.* WHERE $A.dst == 300; \
RETURN $rA IF $rA is NOT NULL; \ /* $rA RZE, RREMEMEME */
GO FROM $A.dst OVER follow; /* B} RETURN BAIERELR, P GO FROM BANFHAT */

2.5.2 BiE#E 515 (DQL Il DML)

IRfE T 202044 H29H
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2.5.2 BiE#E 515 (DQL Il DML)

UPDATE EDGE i&&

Nebula Graph ¥ UPDATE EDGE —SARVJEME, XFF CAS #(F, RBR[EHH XKHIEME. UPDATE EDGE —RILAREHEHT—5a—1 edge type EHY
R,

UPDATE EDGE <edge> SET <update_columns> [WHEN <condition>] [YIELD <columns>]
TEEL D wHEN T VIELD S2AMIERY,

° edge Fnmn L HHY edge, edge FIHEHH <src> -> <dst> [@rank] OF <edge_type>

* update_colums FRFREENH edge HHVEE,

* condition J2 RSN, HAMRXNEM, update I REIEHLT, SRFOAAHRIE,
* colums FERFEIREM columns, AL YIELD AJiE[E] update DU HHi columns {H,

HBILTT

nebula> UPDATE EDGE 100 -> 200@Q0 OF serve SET start_year = serve.start_year + 1\
YIELD $.player.name AS name, serve.start_year AS start;

R EH: 20206 H23H

-100/340 - 2021 Vesoft Inc.



2.5.2 BiE#E 515 (DQL Il DML)

UPDATE VERTEX i&3

Nebula Graph =2 UPDATE VERTEX —/NrifJ@EM:, SR CAS #E, FRRIEHE XIVEYE, UPDATE VERTEX —XRHEBEEH — il —" tag LIVE
o

UPDATE VERTEX <vid> SET <update_columns> [WHEN <condition>] [YIELD <columns>]
TEEL D wHEN T VIELD S2AMIERY,

* vid FORFFEEHY vertex ID,
* update_columns FIRTFEEHN tag LMY columns, FLAN tagl.coll = §0.tag2.col2 + 1 F/RIXAN A tagl.coll BEHIK tag2.col2 + 1,
R D 0 FOR UPDATE TR EE .

* condition 2 —UELRGM:, HAMEXNSEM, UPDATE FREIEHAT, SHFFGARRME,
* columns FLRFEELREINY columns, ItAb vIELD F3K[E update DUSHHTHY columns fH,

2B

nebula> UPDATE VERTEX 101 SET player.age = $A.player.age + 1\
WHEN $7.player.name == "Tony Parker" \
YIELD $7.player.name AS name, $A.player.age AS age;

BAMEIF I, 101 H—A> tag, H player.

nebula> UPDATE VERTEX 200 SET player.name = 'Cory Joseph' WHEN $/.team.name == 'Rocket';
[ERROR (-8)]: Maybe invalid tag or property in SET/YIELD clause!

UPDATE VERTEX RZFFZA tag, MULALRES,

IJE R 2020456 H10H
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2.5.2 BiE#E 515 (DQL Il DML)

UPSERT i&&
UPSERT FH T4 ABTAY TV s sl sl B B W T 838, AR s R E, WIS H L s, UPSERT /2 INSERT FI UPDATE HYAH A,

UPSERT fRAERHELT INSERT #R{FMERERNIRZ, [E9 UPSERT /27E partition Z%5liY read-modify-write HFATILIRME, BEAEH TAFFLESRE A
P73 598

* WERTURBGARFE, MSHEIZTURE, ik WHEN SR aiie, HARZ SET fRE MR T B % T BAvEME, ARBOMETF
TENIREE 5

o MMFRIZURECE 1FAE, JFH WHEN SefFe, W

° WIRXWUREE LAFAE, JFH WHEN SRR, WA AR,

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

e vid FRFEEHH vertex ID,
edge RNTHLEHN edge, edge FIFERA <src> -> <dst> [@rank] OF <edge_type>

update_columns FLRFFEHEHY tag 5 edge LMY columns, AN tagl.coll = $8.tag2.col2 + 1 FIRALBX DAY tagl.coll FHTAL tag2.col2 +
1,

TEE . 0 oK UPDATE FREEEEEHIN S,

condition JE—UEZYHGRME, HAWNEIXNEME, UPDATE ¥ REIEHIAT, SCRFRAALAIE,
colums FRFEFIRMEM columns, AL VIELD AJRME update LUGHRHETHY columns {&,

g

nebula> INSERT VERTEX player(name, age) VALUES 111:("Ben Simmons", 22); -- #A—# .
nebula> UPSERT VERTEX 111 SET player.name = "Dwight Howard", player.age = $”.player.age + 11 WHEN $7.player.name == "Ben Simmons" &% $”.player.age > 20 YIELD $7.player.name AS Name,
$M.player.age AS Age; -- IHZ=#4T UPSERT %1%,

nebula> FETCH PROP ON * 111; -- iREINZE, = 111 FFE
Empty set (Time spent: 3.069/4.382 ms)
nebula> UPSERT VERTEX 111 SET player.age = $*.player.age + 1;

25 111 R1EA(E, player Y age BELIMER!, £ 111 ¥ player.age NEAIAE + 1 ; 4t player.age RIZEIRIME, KRS,

nebula> CREATE TAG person(followers int, age int DEFAULT 0); -- B3R tag person
nebula> UPSERT VERTEX 300 SET person.followers = $7.person.age + 1, person.age = 8; -- followers 73 1, age 7 8

nebula> UPSERT VERTEX 300 SET person.age = 8, person.followers = $A.person.age + 1; -- followers 73 9, age /9 8

IRfE T 20204E6 H23H
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2.5.2 BiE#E 515 (DQL Il DML)

WHERE &%

WHERE F~FJ AT LUA & 1R (B BE R B R 5, WHERE FAJITEEANT

WHERE <expression> [ AND | OR <expression> ...])

HHi, WHERE IBAIEHT 60 Ml LOOKUP 1BEA), TEEHEST WHERE STIESSIEMIARTE Lookup 1EAJFFSZH:, 1#1E5% LOOKUP hY,
WE, FERMR XTI R, BRARIBEHES,

VERIBIRNE, 1BSATH AN =X e&, [MEE, BIESATH R 2% || FRo
il

-- 14 follow 9 degree EBHEARTF 90o
nebula> GO FROM 100 OVER follow WHERE follow.degree > 90;
-- REITHE :

| follow._ dst |

-- HEISHESR player 104 B9 age {EESHIS,
nebula> GO FROM 104 OVER follow WHERE $A.player.age == $$.player.age;
-- SREITE ¢

| follow._dst |

-- ZMIBEAS,
nebula> GO FROM 100 OVER follow WHERE follow.degree > 90 OR $$.player.age != 33 AND $$.player.name != "Tony Parker";
-- RETFE :

--"FE WHERE iEEHHIRMFERZ7 TRUE
nebula> GO FROM 101 OVER follow WHERE 1 == 1 OR TRUE;
-- REHE :

| follow._dst |

{8 WHERE 31 RANK 7%
WHERE T-FJSZ 4% %}50 rank HEATORE, B4

nebula> CREATE SPACE test;

nebula> USE test;

nebula> CREATE EDGE el(pl int);

nebula> CREATE TAG person(pl int);

nebula> INSERT VERTEX person(pl) VALUES 1:
nebula> INSERT VERTEX person(pl) VALUES 2:
nebula> INSERT EDGE el(pl) VALUES 1->2@0:
nebula> INSERT EDGE el(pl) VALUES 1->2@1:
nebula> INSERT EDGE el(pl) VALUES 1->2@2:
nebula> INSERT EDGE el(pl) VALUES 1->2@3:
nebula> INSERT EDGE el(pl) VALUES 1->2@4:
nebula> INSERT EDGE el(pl) VALUES 1->2@5:
nebula> INSERT EDGE el(pl) VALUES 1->2@6:(16);

nebula> GO FROM 1 OVER el WHERE el._rank>2 YIELD el._ src, el._ dst, el._rank AS Rank, el.pl | ORDER BY Rank DESC;

1);
(2);
10);
11);
12);
13);
14);
15)

| el._src | el._dst | Rank | el.pl |

|1 |2 [6 16 |
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2.5.2 &5 F1E (DQL #1 DML)

TG EH: 20204E7H7H
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YIELD ¥4, &4

2.5.2 ¥l

N

14

L4(EiE4] (DQL A1 DML)

VIELD SCHEIRATLAE FETCH. 60 IEAJRVENFAMA, WAlLIfE pIpe (| ) FEAMNIAIBMM@A, FAILUESHE TR R,

fEhTa

YIELD
[DISTINCT]
<col_name> [AS <col_alias>]
[, <col_name> [AS <col_alias>] ...]

WHITIERIE 60 (EMHIEZSH GO M) HAAMIIER,

nebula> GO FROM 100 OVER follow YIELD $$.player.name AS Friend, $S$.player.age AS Age;

40, $$.player.name FARIKEXE RS ($$) MIEME,
ERiER
SIRMARELE

o ADIE PIPE HfEFH VIELD 1BA],
e AT AR,
o NFARLEARZFE vIELD FAIIER, PILUER vIE BAERN—NTE, i,

YIELD
[DISTINCT]
<col_name> [AS <col_alias>]
[, <col_name> [AS <col_alias>] ...]
[WHERE <conditions>]

nebula> GO FROM 100 OVER follow YIELD follow._dst AS id | YIELD $-.* WHERE $-.id == 106;

| dst |

] 100 |

102 |

| 125 |
{ERIMIIAYIER

* YIELD IBAURI DUMNZEA], T LRyt s, EafLIER As SHap 2R s,
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nebula> YIELD 1 + 1;

2.5.2 &5 F1E (DQL #1 DML)

RJEHEHT: 20214F4H15H
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2.5.3 HBhhEEIE A
SHOW iEf]
SHOW CHARSET i&i&

SHOW CHARSET

2.5.3 HlighshnEiE

SHOW CHARSET R[BIFATA Al AT ATEE, HRTSZIFMRIZEY © utf8, utf8mb4, HAZRIAFIIEN utf8, Nebula Graph ff utf8 #17 7§ E, utf8

AR 4 DT THR, Kk, utf8 # utf8mb4 25,

nebula> SHOW CHARSET;

| Charset | Description | Default collation | Maxlen |

| utf8 | UTF-8 Unicode | utf8_bin | 4

SHOW CHARSET #itHLLTF :

* Charset FFE& R,

* Description FfFHEMHIR,

* Default collation FRFEEHIEIAHET AN,
* Maxlen fFif— M ERFATRIVRR T,

IRfEHEH: 202094 H29H
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2.5.3 HlighshnEiE

SHOW COLLATION i&i%

SHOW COLLATION

SHOW COLLATION HEfAJ%IH Nebula Graph H#(SZHHIFTEHFMN, BEISHFPUFHEEREAN @ utf8 bin, utf8 general ci. utf8mb4 bin,
utf8mb4 general ci, FHFHEN utf8 I, EKIA collate v utf8_bin ; F#FHN utf8mb4 i, EKIA collate 3 utf8mb4 bin, utf8 general ci
fil utf8mb4_general ci #8220 K/NERHLER, 1TRHE MySQL —3,

nebula> SHOW COLLATION;

SHOW COLLATION #HiELLFA :

* Collation HEFHLNIZFF,
* Charset 585N % BV LRI F5o

IRfE T 2020%E4H29H
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2.5.3 HlighshnEiE

SHOW CONFIGS i&i&

SHOW CONFIGS [graph|meta|storage]

SHOW CONFIGS THAJ B RSEIER.  sHow CONFIGS DA T4l @ module (BHMEE) . name (BEHEM) | type (BEEAD) | mode (SHHH)
il value (Z81H) .

o

nebula> SHOW CONFIGS graph;

| module | name | type | mode | value
| GRAPH | v | INTG4 | MUTABLE | 0 |
| GRAPH | minloglevel | INT64 | MUTABLE | 2

| GRAPH | slow_op_threshhold_ms | INT64 | MUTABLE | 50

| GRAPH | heartbeat_interval_secs | INT64 | MUTABLE | 3

| GRAPH | meta_client_retry_times | INT64 | MUTABLE | 3

THZ KT SHOW CONFIGS [graph|meta|storage] HYE/E, Z L configs syntax,

) T 20204E5H 12 H
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2.5.3 HlighshnEiE

SHOW CREATE SPACE &%

SHOW CREATE SPACE <space_name>

SHOW CREATE SPACE JR[EI¥EE space NMHAIEIEE, #1E space CWEEIME, NIHEKHREIBHAE,

nebula> SHOW CREATE SPACE basketballplayer;

| Space | Create Space |

| basketballplayer | CREATE SPACE gods (partition_num = 1, replica_factor = 1, charset = utf8, collate = utf8_bin) |

I T 20214E4H 16 H
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2.5.3 HlighshnEiE

SHOW CREATE TAGSIEDGES i&i&

SHOW CREATE {TAG <tag_name> | EDGE <edge_name>}

SHOW CREATE TAG A[1 SHOW CREATE EDGE iR [a] X4 Hij[&IZ¢[AIFFIEEN tag. edge type MIHEAIHIEEL, WIR tag 5 edge type cLEERIME, IR K [E] 2R
UNEER

nebula> SHOW CREATE TAG player;

| Tag | Create Tag

| player | CREATE TAG player (
name string,
age int

) ttl_duration = 0, ttl_col = "" |

RJEHEH: 20204E4H29H
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2.5.3 HlighshnEiE

SHOW HOSTS i&i&

SHOW HOSTS

SHow HoSTS | i TCHRSS AniEMHI AT A 7% F M. SHow HosTS HFtHLU T %1 @ IP Mk, 3155, K& (online/offline) . leader ¥, leader 731f.
partition %3fi,

nebula> SHOW HOSTS;

| Ip | Port | Status | Leader count | Leader distribution | Partition distribution |
| 172.28.2.1 | 44500 | online | 9 | basketballplayer: 9 | basketballplayer: 10 |
| 2822 | w500 ontine [0 | | basketballplayer: 10 |
| 112.08.2.3 | 44500 | ontine | 1| basketballplayers 1 | basketballplayer: 10 |
[Total | | |10 | basketballplayer: 10 | basketballplayer: 30 |

RJE T 20214E4H 16 H
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2.5.3 HlighshnEiE

SHOW INDEXES &%
SHOW {TAG | EDGE} INDEXES
SHOW INDEXES FH T-#IIH O SE R IbR S sl JHUNYZRE (5 6L, SHOW INDEXES R[EILLF 7B 285 ID 1 K514,
Bian

nebula> SHOW TAG INDEXES;

| Index ID | Index Name |

| 6 | player_index_1 |

A OIEREESE K5l 0.

e T 20204E5H 12 H
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SHOW PARTS i&i&

SHOW PARTS <part_id>

SHow PARTS %|HiFEE partition FUEE, <part_id> AAIE, WIRAFEENLREFFE part &8,

nebula> SHOW PARTS 1;

| Partition ID | Leader | Peers | Losts |

|1 | 172.28.2.2:44500 | 172.28.2.2:44500 | \

SHOW PARTS HILLTA :

¢ Partition ID
e Leader
¢ Peers

e Losts

2.5.3 HlighshnEiE

IJE R 20204E5H 12H
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SHOW ROLES i&i&

SHOW ROLES IN <space_name>

SHOW ROLES 1BEA) B R ECLA K PRI fAth,  SHow ROLES HHILUTA @ P Ik P Flfg (e s,

WIRZ 6o BY ADMIN TP, Nebula Graph ;R HABRAMNFTE A, G15RZ bBA .

R A S A,
o :

nebula> SHOW ROLES in NBA;

%% Create User QI8 /, 2% Grant Role NAFEFAHA,

2.5.3 HlighshnEiE

USER % GUEST ZEEUfYFI /', Nebula Graph {X

HJE g 2020455 H 13 H
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SHOW SNAPSHOTS i&i%

SHOW SNAPSHOTS

SHOW SNAPSHOTS TR [BIFT A PRI,

A -

O

nebula> SHOW SNAPSHOTS;

| Name | Status | Hosts |

ZE L QIEERRIK,

2.5.3 HlighshnEiE

B R 202045 H12H
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SHOW SPACES i&i&
SHOW SPACES
SsHow SPACES %l Nebula Graph £E&EFRIFTA & 220,

A -

nebula> SHOW SPACES;

P Eilaaka s

2.5.3 HlighshnEiE

BJE R 20214416 H
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2.5.3 HlighshnEiE

SHOW TAGSIEDGES i&i&

SHOW {TAGS | EDGES}

SHOW TAGS F1 SHOW EDGES WII3K [m] 24 {if & 2% Rl & Y tag Fl edge type.

IJE R 202044 H29H
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2.5.3 HlighshnEiE

SHOW USERS i&i&

SHOW USERS

SHOW USERS 1BA)E/RH (S8,  SHOW USERS #HHLATAI @ Mk 4.

IJE R 202044 H29H

- 119/340 - 2021 Vesoft Inc.



DESCRIBE i&;

DESCRIBE SPACE <space_name>

DESCRIBE TAG <tag_name>

DESCRIBE EDGE <edge_name>

DESCRIBE {TAG | EDGE} INDEX <index_name>

DESCRIBE X#AMI1EHEIKEUR T space, tag, edge Z5HI91E R,
FINFEEENZ, DESCRIBE fll SHOW HETRFEN, #4120 SHOW STkY,
ol

IREUFEE space H{EJE, XM, DESCRIBE SPACE o

nebula> DESCRIBE SPACE basketballplayer

| I | Name | Partition number | Replica Factor

| 1] basketbal lplayer | 100 | 1

IREHEE tag WIS, XTAZ DESCRIBE TAG .

nebula> DESCRIBE TAG player

| name | string

IREEE EDGE HIfS/E, X DESCRIBE EDGE o

nebula> DESCRIBE EDGE serve;

REHEEZRG IS, AN, DESCRIBE INDEX o

nebula> DESCRIBE TAG INDEX player_index_0;

2.5.3 HlighshnEiE

IRfEHEH: 20214E4H16H
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2.5.3 HlighshnEiE

USE &%
USE <graph_space_name>

£ Nebula Graph H USE iEAJEYPERTR IR — D EZEFSRIEDD L RTHY TAEEIZEM,  USE 52— LRpE IURRR T
L P22 ) 2 ORI TE 28 S Al X TREE SRS — A UsE HATRALT.

nebula> USE spacel;

-- iE[f spacelo

nebula> GO FROM 1 OVER edgel;

-- £/ space2. space2 FHIHUES spacel YIEFRE.
nebula> USE space2;

nebula> GO FROM 2 OVER edge2;

-- [E13] spacel. EULARARHEEM space2 HiEEEIE,
nebula> USE spacel;

A1 SQL A[EIHYIR, HEH— A Hily TR Z2 R R R T R AR 22 E], @0 — M Ze Ry ME— S imsd use AR YIS TAEEI 2,

SPACES Z[ili2 eRm\H . ME SQL RVFE—MEMUFIEREM MR B FAEIEFENRS, £ Nebula Graph FH— U REX — & 2271
1o

IR HEHT: 202044 H29H
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2.5.4 FHHIE

2.5.4 BB
FIND PATH iEi&
FIND PATH BRI FHREUR ISR M 2 1%

FIND SHORTEST | ALL PATH FROM <vertex_id_List> TO <vertex_id_list>
OVER <edge_type_List> [UPTO <N> STEPS]

SHORTEST SF-HRIR IS % Bt A
ALL SRR KB,
<vertex_id_List>::=[vertex_id [, vertex_id]] AWK, FESR. XFHA $- KEE $var,
<edge_type_list> FEENIA, SHLAA | R, B~ RoRITELIEL,
N> SABkEL, BRIAE 5.
ARER
o WK RUR ID FIRN, FRIFEMERE RO RS2 R R AR 5,
* REERAN.
il

£ console H1, BEFEE/RIAN id <edge_name, rank> id,

nebula> FIND SHORTEST PATH FROM 100 to 200 OVER *;

| _path_ |

| 100 <serve,0> 200

nebula> FIND ALL PATH FROM 100 to 200 OVER *;

| _path_ |

| 100 < serve,0> 200

B EHT: 202046 H23H
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3. fRix. EPESTH

3. Gl B LY

3.1 4iF
3.1.1 FRRERRIE
BE

FA O AR EIR AT i3, ©14% CentOS 6/7/8. Ubuntu 16.04/18.04/19.04. Fedora 28/29/30. GCC 7/8/9 LUKHEHhA
¥y LLVM/Clang, #R0M, HITHEINERAREIY S 20, RERIEESRFTE YR, MRERMRSIEEEUEMAM, Yol Issue 80 Pull

Request BERTAT,

RFER

DUT 94 ¥ Nebula Graph#l2sArRrLE 2K, IS/ TIMRRATRRLE R WX H,

* AbFEER: x86_64
* NfF: 24 4GB
o T#ifZER): £ 10GB

* Linux M#%: 2.6.32 s{EEERRR, @345 uname -r BH
* glibc: 2.12 BEERA, @I ldd --version &

* GCC: 7.1.0 sEEA, @it a4y gr+ --version &F

* CMake: 3.5.0 8CH GhiiA, T4 cmake --version &

* REMS 7T IR ELEK

{13: Nebula Graph HFi{{3Z4F x86_64 2244,

RERES R
RERGAK

THIER, LERGHHMFRE root AR,

CentOS, RedHat #ll Fedora FF7 Al LUBfTLL F iy 4eds

$ yum update
$ yum install -y make \
m4 \
git\
wget \
unzip \
Xz \
readline-devel \
ncurses-devel \
zlib-devel \
gec \
gee-cHt |\
cmake \
gettext \
curl \
redhat- Lsh-core

# Cent0S 8+, RedHat 8+ %% Fedora FF, HE&AN KL Llibstdc++-static Al Libasan

$ yum install -y libstdc++-static Libasan
Debian &% Ubuntu AF', HATU F@a%L

$ apt-get update

$ apt-get install -y make \
m4 \
git\
wget \

£
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3.1.1 A RRS S

unzip \

xz-utils \

curl \

Lsb-core \
build-essential \
Libreadline-dev \
ncurses-dev \
cmake \

gettext

ArchLinux, Gentoo #{# LFS HF'if BIT&E,

TEFFARGRIE. 21, TEIERSRIE A CMake IRATREEK

$ g+ --version
$ cmake --version

A0, WOHBE 23 GCC 5 %Lk CMake #EATH:( .
SeFERED

$ git clone https://github.con/vesoft-inc/nebula.git
ANRA R ORBS G P EIR A B, R T 1Rl (Shallow clone) DUINERFHG#HME
§ git clone --depth=1 https://github.con/vesoft-inc/nebula.git
hITRIE

$ cd nebula

$ mkdir build

$ cd build

$ cmake -DENABLE_TESTING=OFF -DCMAKE_BUILD_TYPE=Release ..

# {BRI& cores J#%EL, mem_gb ARWTEFEAN (BAIA GB) , N BUYERIA cores F mem_gh/2 FHIHEVIME
# Build type BRiNG%ESE release BUMRRIFEE

$ make -jN

# BINREBRN Jusr/local/nebula

$ sudo make install

# NREHIRS, EEH etc/ BRTHEEXH

# BAFEFTE

$ cd /usr/local/nebula

$ cp etc/nebula-storaged.conf.production etc/nebula-storaged.conf

$ cp etc/nebula-metad.conf.production etc/nebula-metad.conf

$ sudo cp etc/nebula-graphd.conf.production etc/nebula-graphd.conf
# BFA

$ cd Jusr/local/nebula

$ sudo cp etc/nebula-storaged.conf.default etc/nebula-storaged.conf
$ sudo cp etc/nebula-metad.conf.default etc/nebula-metad.conf

$ sudo cp etc/nebula-graphd.conf.default etc/nebula-graphd.conf

¥H5% E3M1E 1L Nebula Graph RS 50k,

T Nebula Graph {fif] 7 KRM C++ #ifk, THZ Folly, fbthrift 1 boost, KgmiERIEFFER, LHal, WIRMH Intel E5-2697 v3 4t
HIZE, E 16 MESHEBITWENR T, BELRKRL 4 HPhoemidni®, K CPU KEAZ 35 44,

R (FD3E)

* fFFFF Nebula Graph f18E—/1 0, H#AM T &4

cd nebula/package
./package.sh -v <version>

* W17 Nebula Graph {TOEZ M, HEHM TS :

cd nebula/package
./package.sh -v <version> -n OFF

IRIFE
FRECIAILTISL, Nebula Graph H% i REuE TR HEE 2R TOR A IF T,
CMAKE B#

Al@RE cmake -DArgument=Value .. VA% CMake S,
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3.1.1 A RRS S

ENABLE_WERROR

BUANEOL T, Nebula Graph i/ -error MEIURFWIEI RIS S LR, AIRIER ST EHOET] TIOUEN, ATLUETR ENABLE_WERROR 1521
79 OFF R IN 2 IR,

ENABLE_TESTING
ZIEWUT Y P B O AT, BROAFE. ANREH T2 Nebula Graph RS, AILURHZIEIURE S OFF .
ENABLE_ASAN
PRV P T B % ] AddressSanitizer (W17 EHFIRRIIE) , BRIN XM,
CMAKE_BUILD_TYPE
Nebula Graph LU URgmEEES
* Ddebug, EHEIRER, TEMMICED, JyBRilgmEes
* Release, EHMRALET, FEHARKER
* RelWithDebInfo , BALILIEIN, HEMHHEIREE
* MinSizeRel , J&FFIT VMU AFRILILIEIN, B HTEIKEE
CMAKE_INSTALL_PREFIX
ZIEH THEE AT make install @B, Nebula Graph YRS, B SCIFDUR T HRRYZEERTE, BRI Jusr/Llocal/nebula o

CMAKE_CXX_COMPILER

EHENT, CMake & AaNEFEEENSIER. (H2, AURERGEGNERIAIFRIEREET, B8 (R AR st (2 T RIS, 156N
TR

$ 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
ccache AILUNIPRGRIFESRE, FEHTH LR, WIRRGFLET ccache, Nebula Graph BHAZHE HIZIEDL,

B2, QRIRIEEEH ccache, IFZKIETUREBRL OFF AJRE BABNI, K, TEHLERGA, ccache = M YH(gwiEan. LN, FIEEITIGERED
B export CCACHE_DISABLE=true , BXF{E ~/.ccache/ccache.conf XEFHIRAN disable=true , J5%: Nebula Graph fFEEiBEX LT,

FH, KT ccache IEZYNYI, ESEE R,

NEBULA_USE_LINKER

IRIACF A E AR EY e 2. HRTATFANETUZ @ bfd, gold, Lldo, M, bfd Fl gold RJET GNU binutils, (ld NFEELLE LILVM/
Clang, A4, ARFTFE, EATUEHIZSEEEE FEHEARITAN 1%,

NEBULA_THIRDPARTY_ROOT
IR T 28 E third party FITERR.

FrhRE THIRD PARTY

£ configure/cmake 1%, Nebula Graph ZRIIFHES AN third party T#EE24A7 build Ht, HREAIRMRENGHZES HARE (b
W, REEBFEANNLESY) , RAL

)

24 third party £ /opt BE root R, AIEA --prefix HBRERE

# RE
$ ../third-party/install-third-party.sh --prefix=/opt/vesoft/third-party
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3.1.1 A RRS S

WIERAFEIE --prefix, third party FERIANZEERRZN Jopt/vesoft/third-party, H.F]2A Nebula Graph W4iFRg HaIKE], &0, FHEMH LT
JRHY NEBULA_THIRDPARTY_ROOT CMake SFHEMEE, SNIZMRNEINHEEIFSFH, Nebula Graph &iI%ER third party LT ¢

1. CMake 2% NEBULA_THIRDPARTY_ROOT
2. build BZ THY third-party/install
3. NEBULA_THIRDPARTY_ROOT FRIEAF &

4. /opt/vesoft/third-party

RIEATRAKY CMake
MFEATH CMake 2R, BAHEAL TR B FEZZEWNHA, £ build HRT, 317 :

$ ../third-party/install-cmake.sh cmake-install

CMake has been installed to prefix=cmake-install

Run 'source cmake-install/bin/enable-cmake.sh' to make it ready to use.
Run 'source cmake-install/bin/disable-cmake.sh' to disable it.

$ source cmake-install/bin/enable-cmake.sh
$ cmake --version
cmake version 3.15.5

AT CMake BEZ2255EMK, PRAT UELAAI M source cmake-install/bin/disable-cmake.sh AT RFEEEH,

TR AR GCC
XTF%ER A GCC ZEMAF, BAHEET GCC MR Hal FEZ2EMA, 7 build HRTF, 817 :

# 3% GCC ZEE /opt FE root PR, HZRFBERLERRE

$ ../third-party/install-gcc.sh --prefix=/opt

GCC-7.5.0 has been installed to /opt/vesoft/toolset/gcc/7.5.0
Performing usability tests

Performing regular C++14 tests...0K

Performing LeakSanitizer tests...0K

Run 'source /opt/vesoft/toolset/gcc/7.5.0/enable’ to start using.
Run 'source /opt/vesoft/toolset/gcc/7.5.0/disable' to stop using.

# I RRENISERA TR SIREOIF SRR

$ source /opt/vesoft/toolset/gcc/7.5.0/enable

# ICAMIGBT PATH, MURISHRERR

# GNRT/EDSAT 'export LD_LIBRARY_PATH=/opt/vesoft/toolset/gcc/7.5.0/Lib64: SLD_LIBRARY_PATH

$ g+ --version

g++ (Nebula Graph Build) 7.5.0
Copyright (C) 2017 Free Software Foundation, Inc.

LRI FY GCC iR O REE5E . VRATLUE(EII B source /opt/vesoft/toolset/gcc/7.5.0/disable A4 fFEEEA,

EREmRF

ANSRAEGR I IFRD N LRSS, W3 T EL BT AR, @45 Nebula Graph ©EHY GCC fRiFEd, =77 CMake. A5,
FrENE ZHIRIREILE B LUTRPGETER, EIERES S bRk

B, WEAAALUEENM TN, FH LI

# T# GCC

# RedHat ¢ Cent0S AF

$ wget https://oss-cdn.nebula-graph.com.cn/toolset/vesoft-gcc-7.5.0-Cent0S-x86_64-glibc-2.12.sh
# Debian 3% Ubuntu FBF

$ wget https://oss-cdn.nebula-graph.com.cn/toolset/vesoft-gcc-7.5.0-Debian-x86_64-glibc-2.13.sh

# TE (Make
$ wget https://cmake.org/files/v3.15/cmake-3.15.5-Linux-x86_64.sh

# THEZFHRE
$ wget https://oss-cdn.nebula-graph.com.cn/third-party/vesoft-third-party-x86_64-Libc-2.12-gcc-7.5.0-abi-11.sh

WA, FHXERE T E R g RN BT,

# B 6CC
# RedHat 3% Cent0S F3F
$ sudo bash vesoft-gcc-7.5.0-Cent0S-x86_64-glibc-2.12.sh
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# Debian 3 Ubuntu AP
$ sudo bash vesoft-gcc-7.5.0-Debian-x86_64-glibc-2.13.sh

# BA 6(C RE
$ source /opt/vesoft/toolset/gcc/7.5.0/enable

# R4 (Make
$ sudo bash cmake-3.15.5-Linux-x86_64.sh --skip-Llicense --prefix=/opt/vesoft/toolset/cmake

# JFREFH cnakelIbinE RANFIPATHEE
$ export PATH=/opt/vesoft/toolset/cmake: SPATH
# RES=FHFE

$ sudo bash vesoft-third-party-x86_64-Llibc-2.12-gcc-7.5.0-abi-11.sh

BUEEFE AT LU T #9+4%1% Nebula Graph JiH T,

ENEL
ENEET, EEEIERSS. £ make HE T make uninstall fi43EIAEIZ Nebula Graph, EEREEE . GHELE S FER2MER,

FAQ
ERROR: INVALID ARGUMENT TYPE 'AUTO' TO UNARY EXPRESSION

2ffif] Clang 9.0 4% Nebula Graph i, &%4EZHHR ¢

[ 5%] Building CXX object src/common/fs/CMakeFiles/fs_obj.dir/FileUtils.cpp.o

In file included from src/common/fs/FileUtils.cpp:8:

In file included from src/common/fs/FileUtils.h:12:

src/common/base/StatusOr.h:57:19: error: invalid argument type 'auto' to unary expression

src/common/fs/FileUtils.cpp:90:34: note: in instantiation of template class 'nebula::StatusOr<std::__cxx11::basic_string<char> >' requested here
StatusOr<std::string> FileUtils::readLink(const char *path) {

iXJ2 Clang 9.0 5| A—BEHIH Bug, Clang 10.0 (2020-05-25) MAEE,

IJE R 2020458 H11H
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3.1.2 3@1d Docker ¥J%E

3.1.2 ;@ Docker %

Nebula Graph #2A#5MEIFIFGER docker 55 vesoft/nebula-dev, STRAEAMIBE SRS, WEFFAERRPIEK, HITUTSELUH AR E

Fk -

M Docker Hub FXEN$5{5%

bash> docker pull vesoft/nebula-dev

5B1T docker BEFHIFAHFID B RIEHZIFBZTIEER /hone/nebula H

bash> docker run --rm -ti \
--security-opt seccomp=unconfined \
-v /path/to/nebula/directory:/home/nebula \
-w /home/nebula \
vesoft/nebula-dev \
bash

fF /path/to/nebula/directory FFHLAIRAN AN JRRDREES,

docker> mkdir _build & cd _build
docker> cmake ..

docker> make

docker> make install

Bl Nebula Graph RS
RS RSERUG RIR E RSN EEIIRSS, BOANZEEHR Jusr/local/nebula/ o

docker> cd /usr/local/nebula

#H4 Nebula Graph [k L&

docker> cp etc/nebula-graphd.conf.default etc/nebula-graphd.conf
docker> cp etc/nebula-metad.conf.default etc/nebula-metad.conf
docker> cp etc/nebula-storaged.conf.default etc/nebula-storaged.conf

JEBISS

docker> ./scripts/nebula.service start all
docker> ./bin/nebula -u root -p nebula --port 3699 --addr="127.0.0.1"
nebula> SHOW HOSTS;

IRfE T 20204E7H28H
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3.2 it

3.2.1 £/ rpm/deb ©% % Nebula Graph
1B

AEEFFHE S rpn/deb Tk 7% Nebula Graph,

AR

THSE B THCE 2R,
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3.2.1 f#if] rpm/deb %% Nebula Graph

%3t Nebula Graph

i/ rpn/deb T3K%Z%E Nebula Graph, FEEW T
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3.2.1 f#if] rpm/deb %% Nebula Graph

1, FEEEE
o HR— ENEFER 0SS REZEET, (ENA AR EMAH 0SS F#E)
a. ki release A, URL #AINT :

* Centos 6: https://oss-cdn.nebula-graph.com.cn/package/${release_version}/nebula-${release_version}.el6-5.x86_64.rpm
* Centos 7: https://oss-cdn.nebula-graph.com.cn/package/${release_version}/nebula-${release_version}.el7-5.x86_64.rpm
* Ubuntu 1604: https://oss-cdn.nebula-graph.com.cn/package/${release_version}/nebula-${release_version}.ubuntul604.amd64.deb

* Ubuntu 1804: https://oss-cdn.nebula-graph.com.cn/package/${release_version}/nebula-${release_version}.ubuntul804.amd64.deb

BEFETR ${release_version} NEMAKIIEAIRAS, FIANIE FH 1.2.1 Centos 7.5 AYZHET, BRI LAUEHLET @4 T,
$ wget https://oss-cdn.nebula-graph.com.cn/package/1.2.1/nebula-1.2.1.el7-5.x86_64.rpm

b. ZRHY nightly (FHMNX)RA, URL RRATT

* Centos 6: https://oss-cdn.nebula-graph.com.cn/package/nightly/${date}/nebula-${date}-nightly.el6-5.x86_64.rpm
* Centos 7: https://oss-cdn.nebula-graph.com.cn/package/nightly/${date}/nebula-${date}-nightly.el7-5.x86_64.rpm
* Ubuntu 1604: https://oss-cdn.nebula-graph.com.cn/package/nightly/${date}/nebula-${date}-nightly.ubuntul604.amd64.deb

* Ubuntu 1804: https://oss-cdn.nebula-graph.com.cn/package/nightly/${date}/nebula-${date}-nightly.ubuntul804.amd64.deb
T ${date} JERRYHE, BUATEIFEL 2020854818 #Y Centos 7.5 HYZLEEE, A4 RTLAEHGE A FE

$ wget https://oss-cdn.nebula-graph.com.cn/package/nightly/2020.04.01/nebula-2020.04.01-nightly.el7-5.x86_64.rpm
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3.2.1 {#H] rpm/deb 7% Nebula Graph

. AR E GitHub $REUR T
a. BxF| GitHub Jf#di rpm/deb ##%,
b. £ Actions JEI£T, AEHEMN package, ToRFTE AL,
c. BATHFI R RHTII o

vesoft-inc / nebula Oumaeh- 81 kstr 16k | Yok 276

Code (issues 146 [)Pullrequests 78 @Actions  CIWiki ([ Security | Insights

Workdiows Newwortiow  package
@ All vorkflows workflow:package [x]

T buid

0 Event-  Stawse  Branche  Actor-
s docker

+ package 0

o senete (552675

Tz release v package
on:schadule (1361430

 package
on:seheule (1301430

 package

 pack

 package

 pack

 package
on:schadul (cae12de

 package
on:seneaule (cae124e

 package naster

on:schadul (cle12de. trigeres by dangleptr

 package
on:sehedule 9114706

 package naster
on:scnsdule (7678359

triggeres by danglept

 package
on:schdul (6280069

 package
on:scnsaule (6280069

 package
on:schedule (5410861,

= nackans

d. siifs 1 f Artifacts, JEPRE TEIVZE D,

vesoft-inc / nebula

Code (issues 148 [)Pullrequests 78 @Actions  CAWiki (I Security L. Insights

lo) Add Clang for workflow, currently only supports Ubuntu.... o
tifacts @ ~
o o e

v 5 package package  build package (ubuntu1602)

+ build package (ubuntute. v setuios
+ build package (ubuntu1s. > nialze containers
+ build package (centose) PR ouevt
+ build package (centos7) E
Upload ightly atfacts

> b dockar s
Complete b
> s build

on:push

. %2% Nebula Graph
c ANRZ rpm SUfF, AT S %% Nebula Graph :
sudo rpm -ivh nebula-2019.12.23-nightly.el6-5.x86_64.rpm
e WIERSE deb SXfF, AL T H%% Nebula Graph :
sudo dpkg -i nebula-2019.12.23-nightly.ubuntul604.amd64.deb

N

LRRERTE X EHR, HHEAM T

rpm -ivh --prefix=${your_dir} nebula-graph-${version}.rpm
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3.2.1 f#if] rpm/deb %% Nebula Graph

HE
1. R B ORISR Ean Sy scft s, BN s S el REAT A0,
2. Nebula Graph BUAXZEESE Jusr/local/nebula HFE T,

JEZN Nebula Graph BR3

PEESE E51E 1 Nebula Graph RS0k,

EEE

T, TR IREIRSS. AR rpm &%, A rpn -qa | grep nebula AIRIEER nebula, ARSFIELERULL rpm -e FBHENATEIE, i deb %i
M FHEE dpkg HIH THEREHEZ G E SRR,

# rpm

$ rpm -qa|grep nebula
nebula-graph-1.2.1-1.x86_64

$ sudo rpm -e nebula-graph-1.2.1-1.x86_64

# deb

$ dpkg -L|grep nebula
nebule-graph

$ dpkg -r nebule-graph

RfEHEH: 202144 A15H
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3.2.2 ]2 1 Nebula Graph fiR%s

3.2.2 BnhMfELE Nebula Graph RS
HALTHSEE) Nebula Graph IR

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

[ ] Done

[ | Starting nebula-graphd...
[INFO] Done

[ ] Starting nebula-storaged. ..
[ ] Done

& Nebula Graph BR3

ALL T %% Nebula Graph JIR% :

sudo /usr/local/nebula/scripts/nebula.service status all
[INFO] nebula-metad: Running as 9576, Listening on 45500
[INFO] nebula-graphd: Running as 9679, Listening on 3699
[INFO] nebula-storaged: Running as 9812, Listening on 44500

4% Nebula Graph BR%3

B ALUF 4%+ Nebula Graph AR5 :

sudo /usr/local/nebula/bin/nebula -u <user> -p <password> [--addr=<graphd IP> --port=<graphd port>]
Welcome to Nebula Graph (Version 1.2.1)

nebula> SHOW HOSTS;

o -u AR, BRIMEDA root

o -p HW, A root FIERIAZETEHA nebula

* --addr & graphd IP, BAIAfA 127.0.0.1

* —-port >4 graphd port, ZRIAMEN 3699

* SHOW HOSTS - Btas CMER storaged AR5

TR 1 enable_authorize BRIAXIA, IEHIHESZATLRIKS ALK S EH, WIREH, NWEINHP 25752 root il nebula, £ Built-in
Roles #%,

f£1E Nebula Graph fR$3

i ALL T4 {51 Nebula Graph AR5 :

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

] Done

| Stopping nebula-graphd. ..
INFO] Done

] Stopping nebula-storaged. ..

] Done

THEEAEET kill -9 KMAIARSS, SMATGERIMVIER SBHIEZR K, B ETT U 5.

EfE$ Nebula Graph #53R

A[LUF A nebula.service JEAZEmHxS B ML IS {5,
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3.2.2 ]2 1 Nebula Graph fiR%s

sudo /usr/local/nebula/scripts/nebula.service
Usage: ./nebula.service [-v] [-c /path/to/config] <start|stop|restart|status|kill> <metad|graphd|storaged|all>

o v AHAKEMEIREE
* -c BB SRR, BRUANZ LN (/usr/local/nebula/) THY et/ HFt,

e R 202144 H9H
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3.2.3 EBERE

FEASAEH, FAHEFEMEHEE Nebula Graph £, FRININBEER Docker BB THHE, DR UL Lo 8z kA,

AR
fEIT46 TR Nebula Graph 550, #RECEEINE A& ELERREHREN Nebula Graph, Z#/X%% !

- Wk
o TR R 5
T Nebula Graph K#fif%, HEFHHREDRLE,
AR, BT 3 A% CentOS 7.5 REAMNHLE, IPAIT :

192.168.8.14 # cluster-14
192.168.8.15 # cluster-15
192.168.8.16 # cluster-16

EEZEM Nebula Graph IRSZ
FEASCRE R ERAT 58 LU T Nebula Graph fiijR%5 :

* 3 BIA nebula-metad ARSS
* 3 B4 nebula-storaged R%%

* 3 ®IA nebula-graphd ARSS

- cluster-14: metad/storaged/graphd
- cluster-15: metad/storaged/graphd
- cluster-16: metad/storaged/graphd

{EWEE X
Nebula Graph WFATERLE SN T Jusr/local/nebula/etc H3RT, H HARM T =M EOIARLE,

NEBULA-METAD.CONF

ERBETENS, FEARIEEANT A LB RS IESHE VG B SRR N SE 0 local_ip A1 meta_server_addrs o
meta_server_addrs Ta2ECUEERE L meta IRSSHY ip:port X, £ ip:port X2 RIFREHE SR,

cluster-14 _FYPRIGIRC E R EIAN T AR

# Peers
--meta_server_addrs=192.168.8.14:45500,192.168.8.15:45500,192.168.8.16:45500

# Local ip
--local_ip=192.168.8.14

# Meta daemon Llistening port
--port=45500

NEBULA-GRAPHD.CONF

TREEREN, FFEN graphd RSSHLE metad BYHBHERINH meta_server_addrs . cluster-14 ERYEBOECELIT :

# Meta Server Address
--meta_server_addrs=192.168.8.14:45500,192.168.8.15:45500,192.168.8.16:45500

NEBULA-STORAGED.CONF

3.2.3 HERHIE

local_ip BESAT MY IP,

TREEREN, FTEN storaged ARFSECE metad MYHILEAINR I meta_server_addrs DURAHIHINE local_ipo, cluster-14 ERYEBOECELIT :

# Meta server address
--meta_server_addrs=192.168.8.14:45500,192.168.8.15:45500,192.168.8.16:45500

# Local ip
--local_ip=192.168.8.14
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3.2.3 FHHRE

# Storage daemon Listening port
--port=44500

Boh&E
ERE3NESE 515 Nebula Graph 550k,

il 2
SRR B, TATT e

[(none)]> SHOW HOSTS;

| Ip | Port | Status | Leader count | Leader distribution | Partition distribution

| 192.168.8.14 | 44500 | online | 0 | No valid partition | No valid partition

A EH: 202144 H16H
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3.2.4 {#i{f] Docker %%

3.2.4 M Docker &2

VIR,

R HEHT: 20204E5H26H
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3.3 fiLiE

3.3ECiE

3.3.1 51T BEEK
FEIRE

EFIFREES N

3 MICEHRIRSS HEFE netad
o B 3 NMEEIRSIHE storaged
R

3 DEMGIEERSS R graphd

DUEHEE AR S LA, flal— 1 5 BLERARIERE © AL B, C. D, E, AILUITERE !

* A : metad, storaged, graphd
* B : metad, storaged, graphd
* C : metad, storaged, graphd
* D : storaged, graphd
* E : storaged, graphd
F—DEFAEBEIUERE. metad SPBEMSAE —MITEURRIFIERIA, KB R 3 M. storaged HRRECER AR E 22 FIEURERY
Al AR,
IRSSBREEER(ITHESE)

LU AWS EC2 c¢5d.12xlarge Al

 QLTHER 1 48 core

* NTF : 96 GB

* 7#fifi : 2 * 900 GB, NVMe SSD

* Linux %% : 3.9 s GERAR, @idd unane -r &F
4

* glibc : 2.12 BEERA, EE@HT ldd --version &F

BAERGIILE WL L,

MIREFIR
o 1 NTEHEIRSSHRE metad
o B 1 MEEIRSHAE storaged
B 1 A EIETIEIRSGHERE graphd

flan—"2E 3 GHLARISERE - AL B, C AILUNTHE !

* A : metad, storaged. graphd
* B : storaged. graphd
* C ! storaged. graphd
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RS ERECEER(RERE)
LI AWS EC2 c5d.xlarge Ml :

* WbFEER © 4 core
* Nf7 : 8 GB
* 7% : 100 GB, SSD

ZREH (SEIXITHERE)
o (PifZEl (2R @ ARBAEE * PRI TR < 6

° WfE (R | RUSEEE * 15 ¥ + RocksDB SXil#E * (write buffer size * max write buffer number +
rocksdb_block cache), H:H etc/nebula-storaged.conf CfFHT --data_path WIFHRYEEA HSRA M —4 RocksDB L

* [572[F partition & @ RERRERRGE * (2 £ 10 —— WEHBUIFIZEBR)

* WIFHIREEL 7 Tl ¥ 20% buffer.

* FHUEER AT IR

3.3.1 iB{TACEER

Nebula Graph Bt T EEH IR 1%EE NVMe SSD FIA M, AN THUMRLEMN T IR HODIER, TR —ERAENSH

* etc/nebula-storage.conf :
* —-raft rpc_timeout ms= 5000 % 10000
* --rocksdb batch size= 4096 & 16384
* -heartbeat interval secs = 30 &£ 60
* -raft heartbeat interval secs = 30 % 60
* etc/nebula-meta.conf :
* —-heartbeat_interval secs 5 etc/nebula-storage.conf %t

e Spark Writer:

rate: {
timeout: 5000 & 10000
}

e go-importer:

* batchSize: 10 £ 50

* concurrency: 1 & 10

* channelBufferSize : 100 £ 500
* partition {Ey R R 2 £

B EHT: 202028 H11H
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3.3.2 FLE I AL 5L

3.3.2 RETHRAL 5T R

ERERAL (£7H)
Nebula Graph 555 —XEFNHIINGE, SMAHBLIECE S BRIABEPEA /usr/local/nebula/etc/ ) , SAGFTARCEIN (TAG)ASH IR E
) #EWHFALTE Meta Service W, ZJ5EIf# %4 Nebula Graph /5, t#H &M Meta Service iHALE,

RMFHREEE (FtA)
RS RIS, TREMARIT A2 Meta Service FFIKIUALE, IEHHEFEECE S IERAIT -~ local_config=true . HLUGTEBMRS /AL

EA IR TR
Nebula Graph IS SHFE T @31 T4 T ( UPDATE CONFIG IEHE) B I EIMR A R A 2ORBE D, BEULSHMMANT
XTSRRI

o BRINAVECE SHRIESELL © meta service > @ifT UPDATE CONFIG 1BV > AHIIAKIANE > AHIFLE A,
* A% --local_config=true : ARHUALESCE > meta service > ANHIFNIRAS R, IMIAHETF{# F UPDATE CONFIG o

IJE R 2020455 H29H
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3.3.3 CONFIGS i8i%

3.3.3 CONFIGS &%
SREE

SHOW CONFIGS [graph|storage]

foan

nebula> SHOW CONFIGS;

| module | name | type | mode | value
| GRAPH | v | INTG4 | NUTABLE | 0
| GRAPH | minloglevel | INT64 | MUTABLE | 0
=
RREE

GET CONFIGS [graph|storage :] <var>

BN

nebula> GET CONFIGS storage:v;

| module | name | type | mode | value

| STORAGE | v | INT64 | MUTABLE | 0 |

EMEE

UPDATE CONFIGS [graph|storage :] <var> = <value>

TR B AUAE meta service o AIRACEMTS MUTABLE , MIEESCIFZANAERL, #6% RocksDB ZHUFHFEEF REM.  SHF(E UPDATE
CONFIGS HH{H FHELATHSL,

foan

nebula> UPDATE CONFIGS storage:heartbeat_interval_secs=1
nebula> GET CONFIGS storage:heartbeat_interval_secs;

| module | name | type | mode | value

| STORAGE | heartbeat_interval_secs | INT64 | MUTABLE | 1

e T 20204E7H27H

- 142/340 - 2021 Vesoft Inc.



3.3.4 Graph Bi&

KRS graphd BLESCHF, BLESCPFBRIALE /usr/local/nebula/etc/ H3X o AIRECIEE Nebula Graph ZEE#E, MECESCIFHZN Spud/

nebula/etc/ o

o *default XAFVHWIIAGEA, RZARSSESNREERIMERIIRCE 1
e *.production SCYFAHETEE A INME IR SO, P INIEERM production J54R

Basics EilifitE
JBES BRIMiE
daemonize true
pid_file "pids/nebula-graphd.pid"

logging BEME ¥

JBE% BRIME
log_dir logs (A0 Jusr/

Llocal/nebula/logs )

minloglevel 0

v 0

Llogbufsecs 0o (M
redirect_stdout true
stdout_log_file "stdout.log"
stderr_log_file "stderr.log"
slow_op_threshhold_ms 50 (Z#)

Bgn, FHEaAA UG graphd B9 HSFAERE v=1,

nebula> UPDATE CONFIGS graph:v=1;

B
£} daemon HFSEIT

1EfE PID ST

B

graphd HESHEREETE, BIG storaged HYEHE H %
TS [FIRE

X H A5 518 INFO(DEBUG), WARNING,
ERROR, FATAL, @HERMIARERE N 0, Er-HEiik
B 1, WER 4 ATHYE R HE,

0-4: 4 minloglevel &#EN 0 I, AILUHE—HREEIXH
BRI, (EBUR B

HSZAFIN T

f stdout F1 stderr =5 A F| Ty S

stdout HirxxtF$

stderr Hbrs(fF#

1SR VER I A I TR TR H S A BHE

- 143/340 -
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Bhasis

UPDATE
CONFIGS #i#fg
o, SLRIER

UPDATE
CONFIGS #{g
o, SRIER

UPDATE
CONFIGS g
&, SHIAER

UPDATE
CONFIGS @ #fg
o, SERIER
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networking M4E(SHE X

JEYES

meta_server_addrs

port

meta_client_retry_times

heartbeat_interval_secs

client_idle_timeout_secs

session_idle_timeout_secs

num_netio_threads
num_accept_threads

num_worker_threads

reuse_port
Listen_backlog
Listen_netdev
ws_http_port
ws_h2_port

ws_ip

TR . meta_server_addrs S#(HHH#EFA I SLRR 1P,

authorization (R£8%)

JavE% BRiME BEH
enable_authorize false TFE S 1y RiiE
auth_type password password : k%775 ; 1dap : LDAP 430 ; cloudz : i/t

BRIME

"127.0.0.1:45500"

3699

3 (®)

true

1024

any
13000
13002

"127.0.0.1"

THESMRIE, XAEMEMH root MO, B4l :

/Jusr/local/nebula/bin/nebula -u root -p nebula

--addr=127.0.0.1 --port=3699

WM

meta server HilIbFR, %X H
ipl:portl, ip2:port2, ip3:port3

RPC il

5. meta service HEIRXEL

5. meta service OBk K

%M idle RTINS (BAAZFD) , O A
EIHK

idle sessions IR (AR , 0N
IG5

networking £f25L, 0¥ CPU %%
e N JEAR AR

PUTH P RIILREE, SBBOVRSE CPU
2

FFEMH (>3.9) SO_REUSEPORT JEI
listen socket Y backlog
WY LR S

HTTP PrsCiEnrime (PIERREAD)
HTTP/2 ViR E (P ER)

web service 457t

127.0.0.1 BN R RWEIRT,

ATFEEMRIUE, FIANEKS (SR e RS TR, fan

Jusr/local/nebula/bin/nebula --addr=127.0.0.1 --port=3699

3.3.4 Graph A&

UPDATE CONFIGS 4l
2, SRR

W

UPDATE CONFIGS 4l
2, FADBRERIARL

W

B EHT: 202047 H28H
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3.3.5 Storage ECiE

3.3.5 Storage fiti&E

AR storaged BLIE S, AL SCHFERIATE Jusr/local/nebula/etc/ HET, AIRMEEIEE Nebula Graph ZZE1%E, MIELE SXHFERN Spud/

nebula/etc/ o

o *default XAFVHWIIAGEA, RZARSSESNREERIMERIIRCE 1
e *.production SCYFAHETEE A INME IR SO, P INIEERM production J54R

Basics EilifitE
@4 BRIME B
daemonize true {E8 daemon HFEHEIT
pid_file "pids/nebula-storaged.pid" R PID X

logging BEME ¥

JE A BRIMEL B
log_dir logs (thE]) storaged HESAFHUKREE, HIXYG data_path IR FAEAL
/Jusr/local/

nebula/logs )

minloglevel 0 X H 5518 INFO(DEBUG), WARNING,
ERROR, FATAL, @ EFEIIAEILEN 0, Ar-FRGRikE
71, WiERN 4 TR HE,

v 0 0-4: 2 minloglevel &&Jy 0 i, AILUE—PIZEEIHE
FITEAAREE, (RGBT

Logbufsecs 0 (M HEZ 7
slow_op_threshhold_ms 50 (Z#) 1SRV ERE A TR ZHTEI H SR EIE

Blan, FE A ATLUEIN storage B HAETFHRE v=1.

nebula> UPDATE CONFIGS storage:v=1;
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aEs, SRR
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MBS, SRR

UPDATE CONFIGS
MBS, SRR

UPDATE CONFIGS
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3.3.5 Storage fiti&E

networking M4E(SHE X
B BIME Bl B
meta_server_addrs "127.0.0.1:45500" meta server HuIEFIFE, 8N
ipl:portl, ip2:port2, ip3:port3
R 44500 RPC Wi
reuse_port true JFEMF% (>3.9) SO_REUSEPORT JZEI
ws_http_port 12000 HTTP Wi mrisi] (PR )
ws_h2_port 12002 HTTP/2 P isirimil  (PEREER)
ws_ip "127.0.0.1" web service g5 itk
heartbeat_interval_secs 10 (7)) 5 nmeta service HDMBE, A nebula- UPDATE CONFIGS m4if&
meta.conf SCIFHIYIZI—EL o, IANDERERIAERL
raft_heartbeat_interval_secs 5 (#) RAFT JEA&@{SEm i A EWELE AT E S
raft_rpc_timeout_ms 500 (ms) RAFT RPC j#{E#f ECBLE S E S

R D meta_server_addrs SEXHHETEMEA PR [P, 127.0.0.1 AN AL,

storage FIBIFALIRE
JE k%A BRIME L)
data_path data/storage (281 /usr/local/nebula/data/storage/ ANBAER AR E 5%, 84> partition MM —PFH

) o

ZYHEELIN AT LUE S R Z N ES, D EFN M —1 Rocksdb KB, DU HEAFYHZRES, B4

--data_path=/diskl/storage/,/disk2/storage/,/disk3/storage/

RocksDB Options

JarE% BRIMIL BLHH hAELY
rocksdb batch size 4096 (B) Batch &
rocksdb block cache 1024 block cache K/). BBIAHINIGE
(MB) r1/3
rocksdb_disable wal true f#FH Rocksdb #ywal, FKIAfEH
raft wal
wal ttl 14400 () RAFT wal {RE ] UPDATE CONFIGS &

&, VIHVERL

rocksdb db options {} json 2R, Ho g key M UPDATE CONFIGS 43
value ¥4 string %, fRREUT %, BAjsonik, RIEM
rocksdb_column_family options {} json KA HRHNSH key Hl UPDATE CONFIGS g
value ¥4 string %, fRREUT 2, BAjsonik, RIEM
rocksdb block based table options {} json A, Ho NS key ﬂ] UPDATE CONFIGS 43
value ¥4 string #8:0, R %, BAjsonFik, AL

ROCKSDB_DB_OPTIONS
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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
enable_write_thread_adaptive_yield

3.3.5 Storage fiti&E

max_subcompactions -- level0 F| levell BY compact BRAZL4IE, BikA 1, HBERERBER
max_background_jobs -- FRZERIZHIT compact. BIAA 1, BHEERBREER

DAUEBHHALE UPDATE CONFIGS HHTRIEATAIAMEL, WA LISIEAMALE S, BAERFELSCE R EERESE RocksDB Filit

ROCKSDB_COLUMN_FAMILY_OPTIONS

write_buffer_size
max_write_buffer_number
Llevel0_file_num_compaction_trigger
Level0_s Lowdown_writes_trigger
level0_stop_writes_trigger
target_file_size_base
target_file_size_multiplier
max_bytes_for_Llevel_base
max_bytes_for_Llevel_multiplier

disable_auto_compactions -- BPUEBEAKIRRMER BT compact, 2RIk false. EHAIEUIIZIEN.

PULEB R AES UPDATE CONFIGS iR TEIZMEN, WMAIIGEAMALE X Frh, BAERMEUOR G F 2 HE 2% RocksDBFl,

DU EZRnnds ar T4l T IR E:

nebula> UPDATE CONFIGS storage:rocksdb_column_family_options =\

{ disable_auto_compactions = false, levelO_file_num_compaction_trigger = 10 };

-- ZEMHAENEE rocksdb_column_family options, EIEREABEEHMFMH

nebula> UPDATE CONFIGS storage:rocksdb_db_options =\
{ max_subcompactions = 10, max_background_jobs = 10};

nebula> UPDATE CONFIGS storage:max_edge_returned_per_vertex = 10; -- %SRRI T

FIFERCE S AF AN IR

rocksdb_db_options = {"stats_dump_period_sec":"200", "write_thread_max_yield_usec":"600"}
rocksdb_column_fami ly_options = {"max_write_buffer_number":"4", "min_write_buffer_number_to_merge":"2", "max_write_buffer_number_to_maintain":"1"}

rocksdb_block_based_table_options = {"block_restart_interval":"2"}

LA : AERME (HABRERSHIR)

B R, BRI, E A PR SR

1. EHZ#EMT, 1%iE enable_reservoir_sampling = false , #HLAN max_edge_returned_per_vertex N4, ZRMLAIRIE,

2. FKMERFE, W HUAEA T EARRAE, MARFIECRAITA i, SEHESRRAE nax_edge_returned_per_vertex “1NJ1, AT ¥ it
max_edge_returned_per_vertex HYBHAR, FE/KMERFETTIERIPEREAD N IS RGBT TR B, (N FL8 1 5547 5L A R O

B

nebula> UPDATE CONFIGS storage:enable_reservoir_sampling = false;

[EE::351 S
JBtES BRIME
max edge returned per vertex 2147483647

i} B
BIAER, m2REZDEN, 2 UPDATE CONFIGS #4i1&
ARASLBNT AR [E] &, AR
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3.3.5 Storage fiti&E

RESERVOIR SAMPLING Z/KtiRFEES X

TS BRI B iy
enable reservoir_sampling false TR A KRR SRRy R 2 UPDATE CONFIGS @45k, 7
5iR[E] AR
HiRE KB storage BB

WEREIRERRENTERT, WHEFAE storage BLE Y enable_partitioned_index_filter BEN true ; (HHTZEFE T4 RocksDB %51, i

R,

IJE R 2020457 H27H
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enable history

server conn timeout ms

BRIME
"127.0.0.1"

0

false

1000

B

graphd IP

graphd port

AT SR RAER 4
T B e g
EORES LGS

BRGNS, AR

3.3.6 i TR E

I T 20204E4H29H
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3.3.7 #IERGES ML E

3.3.7 IRERG B HELE

AN Nebula Graph 245 HEE S,

ulimit
ULIMIT -C
A BIA%E core dump SCFRT G HZZ R ROKE, BBOEEN unlimited, Bl : ulimit -c unlimited

ULIMIT -N

I A YR AR R AT Y SO RO R, TEBGREE] 10 AL, A0 : ulimit -n 130000,

M

VM.SWAPPINESS

N — B TRIN idle 1B 44 DU 3 e B A1 M, (BB, BRI Fiei. BEVGRES 0, BIfENTAESKAT, L5k page cache, HE,
swappiness H 0, FRER=HH,

VM.MIN_FREE_KBYTES

Linux PWRAREIZIEIH R NEE XOKOE, AIRRGEVFINFRR, BIOHS%ME (b, 128GB YWEINFIRED 5GB) o M0, fENERK
i, RGERAIEHRINELL BN,

VM.MAX_MAP_COUNT

MRS E R ARV K vma (virtual memory area) (&, RABIMEER H 65530, ARKZEIGUREWENT, WIRIENTFEHFERAN HILA
TEHIERI, AILOE Y &,

VM.OVERCOMMIT_MEMORY
IEIHEE RS HIENER T A HNER YT, BREHRGBOME 0 50 1, FRBER 2,

VM.DIRTY_*

IXEEETPERIRGUE DT (dirty page cache) FEMVHOERRE, XN TEARENZS, WTLMRIERE (GHAGTEENEL) MG, EE
RIRGERINE,

TRANSPARENT HUGE PAGE

R T EAFVIERS BN, EBCRFNTFEIA R T S B BE A e, JEITZ2 5108 /sys/kernel/mn/transparent_hugepage/enabled A1 /sys/kernel/mm/
transparent_hugepage/defrag . 540 :

echo never > /sys/kernel/mm/transparent_hugepage/enabled
echo never > /sys/kernel/mm/transparent_hugepage/defrag
swapoff -a && swapon -a

L

NET.IPV4.TCP_SLOW_START_AFTER_IDLE

IEIEITECAESA 1, HI TCP J&EH&AE Idle —BINHIZIG, AXEORMWER, HEFPTIRITAERE, BIHZETIRED 0, LHE KL (H)
FRAET AAFTE) o

NET.CORE.SOMAXCONN

LTS listen eV backlog 28—k, 18" E7EM=JHETHARH accept” i K TCP EHEE, M THKEICRERE 75, HIX
BB 1024 DULE (BOAMEDY 128) .

NET.IPV4.TCP_MAX_SYN_BACKLOG

K TCP Fi&is, WEFENIA net.core.somaxconn o
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3.3.7 #IERGES ML E

NET.CORE.NETDEV_MAX_BACKLOG
MR EEZBIR IR E, N TEaEg s, LHE 10G W, @OEED 10000 M (BRIMEY 1000) .

NET.IPV4.TCP_KEEPALIVE_*

TCP J%E#: keepalive #lHIAH X S8, X TF#H 4 E%EW load balancer (UM, WIREI idle EZEAWIFHVIEN, AILLRF tep_keepalive_time
5 tep_keepalive_intvl TE{K,

NET.IPV4.TCP_RMEM/WMEM
TCP BN/ BROA BoR$ERZ/Z5X buffer IR/, W TRALEER, HIOHARBINEN bandwidth * RTT,
SCHEDULER

X SSD &4, HBCRF /sys/block/DEV_NAME/queue/scheduler 1% &4 noop B¢ none,

Hith

KERNEL.CORE_PATTERN

HEPOLE N core, HRF kernel.core_uses_pid &EN 1,

BX R EMABA

SsYscTL
* sysctl conf_name EFH LFISHIE
* sysctl -w conf_name=value {EEBEUEFFIL AN
* sysctl -p MM RECESIEMESHUE

ULIMIT fEF3i5EEA

ulinmit @7 TI%E LT shell session FYBSIRIRHIIE, FELEIVE,

e ulinit AFHHEMESION LT session  (KRFitf) AR
* ulimit FEERFFEADBHEN (soft) BIEVEHEZEART 4AT hard H.
o HEH A REEE Z A A hard BE (T sudo 7730 o
s HEMRGRMEEN, NERE hard FIH, FHEMIE /etc/security/linits.conf XfF. (HIZIT SRR E BN RT REA L.

PRLIMIT

priimit @4y A] DUBEEE MR E RV BTIRIRAIBIE, 45 sudo fryr]DAUELK hard BI(E, B4, prlimit --nofile=130000 --pid=$$ FIRF AR
RICVHTHISAFROREE E 14000, FHAZBIAER, WEERIZG S XE RedHat 7u A OS ATH,

IJE R 2020456 H30H
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3.3.8 HHLHE

3.3.8 BHHE

Nebula Graph i/l glog fTEIHE, @/ gflag 6] HEGH, FHidt HTTP SO TINSIASE HESG, DUT EEER -,

BEME
HEBRIATERAE Jusr/local/nebula/logs/ To
HE . RMESTNMER T HEESR, 25BN EERASHE, EASEmRS. BFEEEAIKE ER,

B
GLOG HHAEITEESH

* minloglevel : Ji[Ey 0-4, HA 0-3 X RHYHERF 5515 INFO(DEBUG)., WARNING, ERROR. FATAL, @ EJRIXIMEILES 0,
AFRIRIE 1, WIEN 4 NTEUERTHE,
v I JEFEY 0-3. 34 minloglevel ZEN 0 I, AJLUHE—HREHLHERITEARE, (EBOCEIE.,

EOE

TERLE SR GEHTE Jusr/local/nebula/etc/ F) AILE| metad. graphd 1 storaged RYEKIAHERL B,

HAEEENENRAERS
AT @k E R YaiATE N gflags 280 (AFEHESED o curl (U local_config &N true BIATH,

> curl ${ws_ip}:${ws_port}/get_flags

Lrp,

M

* ws_ip  HTTP ARSSHY 1P, wJLUTE_EyRERE SO fFrh$RE], BIA IP 2 127.0.0.1,
* ws_port J HTTP &MV IS, metad BAIAA 11000, storaged BAIA 12000, graphd EKIAH 13000,

A, &F storaged ARS5HY minloglevel 4l :

> curl 127.0.0.1:12000/get_flags | grep minloglevel # storage
> curl 127.0.0.1:13000/get_flags # metad

AT LGEE AN T Ay H S E SO0 i Al

> curl "http://127.0.0.1:12000/set_flags?flag=v&value=3"
> curl "http://127.0.0.1:12000/set_flags?flag=minloglevel&value=0"

£ console 1, {EHIAN T F ARG A H SR HEIIRE e e

nebula> GET CONFIGS graph:minloglevel;
nebula> UPDATE CONFIGS graph:minloglevel=0;

WITFFHEY storage HAEHH, IF Bl graph BN storage HIA],
& . Nebula Graph {HE5T console B2 graph il storage H&EZ, meta HERBMLHER curl f-wHEE,
LU 4 R IAFTE I B SRR FATAL),

> curl "http://127.0.0.1:12000/set_flags?flag=minlogleve l&value=3"

HJE T 20204E7H27H
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https://gflags.github.io/gflags/

3.4 MRS HURERE

3.4 kS REE

3.4.1 ALTER USER &%

ALTER USER <user_name> WITH PASSWORD <password>

i ALTER USER 1EFAJ{ECK Nebula Graph MK/, f#if] ALTER USER A1 )21 CREATE USER #XFR, ZEIRMER—MNRIFENH P 2 EA R,
ALTER ETFEADIRYS

IR HEHT: 202044 H29H
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3.4.2 B4k

3.4.2 BRI

Y& UEH%E] Nebula Graph i, Nebula Graph @201 —P21G, RIEARFMEE XERNEMER. BRIJGEHAKB—DIH. BH%
MERD R RGBS I P s R, — ECRFRIEMGT BRI, AT LU U — AR 52 K ko

Nebula Graph WS IUE K, BIAMIA LDAP, FEAITRANL T3,

Fith S RI8E
ARMBAREAFE P 4, IEER, AP EREE LDAP A RE. YA PSR ERER, 2 g 20k,

FF nebula-graphd.conf (BRIAEHF /usr/local/nebula/etc/ ) XHFHHY --enable authorize JEIEIZE true EAIEFHAHIAIL,

LDAP

RESRYIAPNY (LDAP) J2H TV B RARSS A& P -k 55 da i ile  LDAP HEE A A Ledim TAMBAREM . B0, ATERMADAHD
1 LDAP #E—148 “Amber” 8P, WMLJE LDAP SEHGZH P HYRER A OE R,

SARMB G, PRFFIRE --enable_authorize ZELZ A, LDAP iTFHEELE nebula-graphd.conf XEFH (BRINH R Jusr/local/nebula/etc/ ) FCiE
MRSBEAG B, HMER, ESWER LDAP XY,

LDAP %

SR SR BRIME B

ldap server string —%%| 1dap A% ek, 2k feE R
SIS

ldap port INT32 LDAP R 85, akfeE, M

BRINI

ldap scheme string "ldap" {2+ 1dap,

ldap tls bool false IS/ R graphd 1 1dap Z[HfY TLS
a7

ldap_suffix string o TRERTHTE 1dap BENIRES,

ldap basedn string u LDAP &G4,

ldap_binddn string VYA DN 9 LDAP A/,

ldap bindpasswd string i 455E%) DN WA P26,

ldap_searchattribute string e — R EIEE,

ldap searchfilter string u TE X AEZSEMN, %% searchattribut
NI,

RSEHEH: 20204E7H22H
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3.4.3 Built-in Roles

3.4.3 Built-in Roles
Nebula Graph fitan] 73 LI ¢

* God
* {14 Root I (CR{LLF Linux R4 Root, A1 Windows &4+ 1Y Administrator) .
* FEFTHRIEBIR,
o —MERHAER — God., God FIEHIEREMNTE space.,
* Meta IRSIERAALIN ZBIAQIE—1 GOD Af#y Account, %4 root,
* God fytafh meta HAWIAL, HASKEHF BTN God,

e Admin
s BEGHP,
* XEURMAM space #H schema £l data ML/ 5 AR,
* ATKHAURNIY space METH P2

* DBA
* XMEERMAM space #lH schema £l data M9/ 5 AR,
o B P SZAIALR,

* User
o MIRAET space #IE data I/ 5K,
* MR space #1f schema HiEAR,

* Guest
* XXBRNIY space #l15 schema #1 data 9 HISEUR,

WIIFIE P BERIT %, WIBAF 408 root, BRIAZES N nebula, HA %AW EHE, IF /usr/local/nebula/etc/nebula-graphd.conf SZEFHAIT
enable_authorize &N true BIRTFTIFANBRIT X,

R E AP ERGS % space, — MHFTER—1 space HHAESHL— Mot —DNHPEARR space AIIAE R EIFR,
#AMH Executor SR T,

FEARVERRX 77

OPERATION STATEMENTS

Read space Use, DescribeSpace

Write space CreateSpace, DropSpace, CreateSnapshot, DropSnapshot, Balance, Admin, Config, Ingest, Download
Read schema DescribeTag, DescribeEdge, DescribeTagIndex, DescribeEdgeIndex

Write schema CreateTag, AlterTag, CreateEdge, AlterEdge, DropTag, DropEdge, CreateTaglndex, CreateEdgelndex,

DropTagIndex, DropEdgeIndex

Write user CreateUser, DropUser, AlterUser
Write role Grant, Revoke
Read data Go, Set, Pipe, Match, Assignment, Lookup, Yield, OrderBy, FetchVertices, Find, FetchEdges, FindPath,

Limit, GroupBy, Return

Write data BuildTagIndex, BuildEdgelndex, InsertVertex, UpdateVertex, InsertEdge, UpdateEdge, DeleteVertex,
DeleteEdges

Special Show, ChangePassword

operation

- 155/340 - 2021 Vesoft Inc.



3.4.3 Built-in Roles

TEARVERI 97
OPERATION GOD ADMIN DBA USER GUEST
Read space Y Y Y Y Y
Write space Y
Read schema Y Y Y Y Y
Write schema Y Y Y
Write user Y
Write role Y Y
Read data Y Y Y Y Y
Write data Y Y Y Y
Special Y Y Y Y Y
operation
Show Jobs Y Y Y Y Y

1EE : Special Operation JFFFEEAE, FlAT SHow SPACE , FMAEESRILIPUT, BEHEMITERRE/R Account MRERAMLE R,

IRfE T 202046 H17H
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3.4.4 CHANGE PASSWORD 5%

3.4.4 CHANGE PASSWORD &%

CHANGE PASSWORD <user_name> FROM <old_psw> TO <new-psw>

CHANGE PASSWORD EECX Nebula Graph FH k2500, B8 U0 3 RINHR LB 25 i Al I H 2565,

A EHT: 20204 H29H
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3.4.5 CREATE USER &%

3.4.5 CREATE USER &%
CREATE USER [IF NOT EXISTS] <user_name> [WITH PASSWORD <password>]

i CREATE USER 1EAJRIEEH Nebula Graph ik, fi[] CREATE USER ZHHA /R CREATE USER AUR, BLUIAEM T, HROIE—NELFEEN
FAP 2RISR, AR IF NoT EXISTS 4, NIEHRRAF 4 EF .

B

nebula> CREATE USER userl WITH PASSWORD 'nebula’;

AT 20204E6 H23 H
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3.4.6 DROP USER i&i%

3.4.6 DROP USER &%
DROP USER [IF EXISTS] <user_name>

A God M1 Adnin JHFE@H DROP IEMMIAER, DROP USER N2 3 5% AL EFT IR F i,

A EHT: 20204 H29H
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3.4.7 GRANT ROLE 5%

3.4.7 GRANT ROLE &%

GRANT ROLE <role_type> ON <space> TO <user>

fifiF GRANT 1B4)25 Nebula Graph FIF & TR, ] GRANT A4HHHE GRANT AR,

H#l Nebula Graph @& AR AGAFR © 60D, ADMIN, DBA. USER A GUEST

W, TESCMEH CREATE USER BIARIKFY, SAJGFHEM oRaNT NHAZTHIR (IR CREATE M1 GRANT AXUFR) o FRZTHI (UL Frik P JifF
1E, MR,

<space> WIHRE NIFAERIEZEN], B LAEHIR,

IJE R 202044 H29H

-160/340 - 2021 Vesoft Inc.



3.4.8 £ LDAP

3.4.8 (£5Y LDAP

ARSI BAUARF Nebula Graph i%#5] LDAP AR5 #s U7 B RIE ((RAIRATHD

LDAP 48

$E£% LDAP 5, Nebula Graph HIAJ3£51E LDAP H7E AT P S 735 S AT,

R34 LDAP &

1. ¥y LDAP RS5 854 AR R ISR,
AN, WAHF% test2, %45 passwdtest2 o NS TS EEH "

ldapsearch -x -b 'uid=test2,ou=it,dc=sys,dc=com

2. 1% auth_ldap.so CIFHUIEZCREEPRATIEZ H S,
3. QI K 2% auth_Ldap T,
B root H13%5% Nebula Graph, %8} nebula, H{HIRIE auth_type Z8%4 password :

./bin/nebula -u root -p nebula --port 3699 --addr="127.0.0.1"
jellfeis- g i ORI

# IERAREARFHF, test2 MEAL
nebula> CREATE USER test2 WITH PASSWORD "";

1 auth_Lldap i
nebula> INSTALL PLUGIN auth_ldap SONMAE "auth_ldap.so";
EEMIRO I

nebula> SHOW PLUGINS;

ENE LDAP $&fF

1. Ml root H1{7%5% Nebula Graph, #1635 nebula, H{FIIFE auth_type 28B4 password :
/bin/nebula -u root -p nebula --port 3699 --addr="127.0.0.1"

2. PUTLUT @ B auth_Ldap M -

nebula> UNINSTALL PLUGIN auth_ldap;

B LDAP BI85
Nebula Graph 2HAZEH LDAP S{3560E, AT TH/EEH LDAP BHRIE
FFE S PIRIEF %

B, TFEFMRIETF %, FTFF nebula-graphd.conf SXfF (ERINERA /usr/local/nebulajetc/ ) , SRFGHKE| --enable_authorize , IFETEZN true :

#iHHH#HE Authorization ##HHHHHHH
# Enable authorization
--enable_authorize=true
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3.4.8 £ LDAP

fidi& NEBULA GRAPH

AJGHLE Nebula Graph DU LDAP, &rILUERA MR LDAP /K8 Nebula Graph 78 &7 51k,

o WIBAYNE, FTIT nebula-graphd.conf SZHE (ERINHEA /usr/local/nebula/etc/ ) , $RZF| Authentication ¥F%3, ¥F auth_type TSN Ldap FFENIN
DUT M -

HHHHHH Authentication #HHHHHHH

# User login authentication type, password for nebula authentication, ldap for ldap authentication, cloud for cloud authentication
--auth_type=Ldap

--ldap_server=127.0.0.1

--ldap_port=389

--Ldap_scheme=dap

--ldap_prefix=uid=

--Lldap_suffix=,ou=it,dc=sys,dc=com

o PRMYERE. FTIT nebula-graphd.conf X (BRINHRN Jusr/local/nebula/etc/ ) , #RE| Authentication ¥4, ¥F auth_type BN Ldap FEERIN
DUT @M -

HHHHHHHH Authentication #HHHHHHHE

# User login authentication type, password for nebula authentication, ldap for ldap authentication, cloud for cloud authentication
--auth_type=Ldap

--ldap_server=127.0.0.1
--ldap_port=389
--Ldap_scheme=dap
--ldap_prefix=uid=
--Lldap_suffix=,ou=it,dc=sys,dc=com

EERS

PRAFFH R ARSI, RGBS

Jusr/local/nebula/scripts/nebula.service restart all

2/ LDAP

fF nebula-graphd.conf FHIY --enable_authorize ZEILE N false AFEEMRSHAIE Nebula Graph H%5f LDAP S {7 KiIE,

& LDAP i%#% Nebula Graph
FLESERUE, HATLUEMA LDAP B35 IE%EH:3] Nebula Graph, SE{TLAT a4 .

./bin/nebula -u test2 -p passwdtest2 --port 3699 --addr="127.0.0.1"

I 20204E7 H20H
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3.4.9 REVOKE 5%

3.4.9 REVOKE &%

REVOKE ROLE <role_type> ON <space> FROM <user>

ffiF Revoke 1EAJM Nebula Graph A MIBRANER, {1 REVOKE A REVOKE AXBR.
H7i Nebula Graph & 7iff 4R © 60D, ADMIN, DBA. USER A GUEST,
FReMBRAT A LU P K A TRE, SN R AR,

<space> AU ATFIERIEZEN], SRR AEHR,

I T 20204E4H29H
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3.5 tEBHEER

3.5 HHEBUREE

35.1 BABIESA
Spark Writer

Spark Writer /& Nebula Graph £7F Spark Wi S A TE, RERRFZ MR C P IEBHRRCONERN G, FHtES AR EEE
o HESHRFEIR G FEE

« HDFS, {I#% Parquet. JSON. ORC il CSV =iy
* HIVE
Spark Writer X{F3 & S AZ N tag. edge, ZiFA[A tag/edge FLE ARIEHE CE,
RIEFER
13 : A Nebula Graph Spark Writer 1EH (i, I5HHRIRIIHLAR EL22% -
* Spark 2.0 &ML ERRA

* Hive 2.3 &DLERRA
* Hadoop 2.0 ML ERA

FXEY SPARK WRITER
YRiZiREE

git clone https://github.com/vesoft-inc/nebula.git
cd nebula/src/tools/spark-sstfile-generator
mvn compile package

SE AR T
ME7FfE 0SS T
wget https://oss-cdn.nebula-graph. con.cn/jar-packages/sst. generator-1.2.1. jar

fERR

FEAGIE I UL TILE

1. £ Nebula Graph FaIEEEA, &
- RS RE S
- B A AR S A
- SARE

B W N

HWE

WETESE PO PR G .,

TR 1 JHJEfE Nebula Graph HoeialE (AR EZRAE X EEHE Schema) , @i A T HIA Nebula Graph H5 A%,
BiETH

IS
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3.5.1 &SRS A

TR AP — 1T TIVBHRA L, XHFPE—TRR D RMENEE. — ok, —5D0aiy ID —— AR R SRS S

8, HABEN N R E
* player TV ¥dE

{"id":100,"name":"Tim Duncan","age":42}
{"id":101,"name": "Tony Parker","age":36}
{"id":102,"name": "LaMarcus Aldridge","age":33}

R

BT —ATRRRH N, X E—1TRR—SSAMENEIE, —BeRkb, Bkt ID, H_FIN% & ID, A ID &% ID 4

RIEMG S E, HAMF e, T JSON #& X R ElE 71,
Li5 34 follow HI¥EdE R
* °F rank M1

{"source":100,"target":101," Likeness":95}
{"source":101,"target":100," Likeness":95}
{"source":101,"target":102," Likeness":90}

* £ rank 54

{"source":100,"target":101," likeness":95,"ranking":2}
{"source":101,"target":100," Likeness":95,"ranking":1}
{"source":101,"target":102," Likeness":90,"ranking":3}

EHHIAE Geo MU

Spark Writer % Geo #IEF A, Geo #{Ef latitude 5 longitude FEHFHRALEE, FiE2%AN double,

{"latitude":30.2822095," longitude":120.0298785, "target":0,"dp_poi_name
{"latitude":30.2813834," longitude":120.0208692, "target p_poi_name
{"latitude":30.2807347," longitude":120.0181162, "target":2,"dp_poi_name
{"latitude":30.2812694," longitude":120.0164896, "target":3,"dp_poi_name":"3"

BRI
Hil Spark Writer XHFEIRIE :

* HDFS
* HIVE

HDFS xf#
SRS PR A EA

e Parquet
* JSON

* CSV

* ORC

Player Y Parquet /REIAIT :

B +
|age| id| nanme |
R R LT +
| 42]100| Tim Duncan |
| 36]101| Tony Parker
B +

JSON RBIATT :

{"id":100,"name":"Tim Duncan","age":42}
{"id":101,"name": "Tony Parker","age":36}
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CSV /RBIANT

age, id,name
42,100,Tim Duncan
36,101,Tony Parker

¥t ZE
Spark Writer ScieLUSHREME BT, HiixH: HIVE,

Player ZR&EMATT :

col_name data_type comment
id int
name string
age int
REBENH

3.5.1 &SRS A

BeiE Sz Spark %158, Nebula tHX{ER, LU tags Bt Al edges MUgTH4HAL, Spark {SRALE T Spark i&f7194H %S4, Nebula
KASEBLE 1%+ Nebula Graph WH P AFZEGEE R, tags MU edges WU BIX N 21 tag/edge MY ATRBLT, fiiRf1 tag/edge

HBIRIREEAEE, TH tag/edge FILLK AR REIREIR,

i AT SR B

# Spark X EEESE
# 201 . http://spark.apache.org/docs/latest/configuration.html
spark: {
app: {
name: Spark Writer

}

driver: {
cores: 1
maxResultSize: 16

}

cores {
max: 16
}
}

# Nebula Graph #XEEEE
nebula: {
# THBIE IP IR
addresses: ["127.0.0.1:3699"]

# ¥E3% Nebula Graph BRSSEVEF &FIHED
user: user
pswd: password

# Nebula Graph EIZEj&$ ¥R
space: test

# thrift @K RERRE
# WRIRE, WEAESFIH 3000 0 3
connection {
timeout: 3000
retry: 3
}

# n6QL EMEIHNRE
# IRIRE, WEAER 3
execution {
retry: 3
}
}

# RIBARE
tags: [

# M HDFS SXFMEHHEUE, IAHBUESE) Parquet
# tag &#A tag name 0
# HDFS Parquet SX{FAIAREY field 0. field_1. field_2 ¥¥BEA tag_name_0
# TEHA vertex_key_field
{
name: tag_name_0
type: parquet
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3.5.1 &SRS A

path: hdfs path

fields: {
field_0: nebula_field_0,
field_1: nebula_field_1,
field_2: nebula_field_2

}
vertex: vertex_key_field
batch : 16

}

# 5 LR
# M Hive MERARITHS § {exec} fEHEIESE

{
name: tag_name_1
type: hive
exec: "select hive_field_0, hive_field_1, hive_field_2 from database.table"
fields: {
hive_field_0: nebula_field_0,
hive_field_1: nebula_field_1,
hive_field_2: nebula_field_2
}
vertex: vertex_id_field
}
]
# RIBih
edges: [

# W HDFS NOZEIE, B3Ry JSON
# NBFFA edge_name_0
# HDFS JSON ZfRfY field 0. field_1. field 2 J¥#S A edge_name_0
# HCIAFERN source_field, LRIEFEEA target_field , MIREFEEA ranking_fields
{
name: edge_name_0
type: json
path: hdfs_path
fields: {
field_0: nebula_field_0,
field_1: nebula_field_1,
field_2: nebula_field_2
}
source: source_field
target: target_field
ranking: ranking_field

}

# M Hive MEFHITES § {exect (ENMIRSE
# DB R
{
name: edge_name_1
type: hive
exec: "select hive_field_0, hive_field_1, hive_field_2 from database.table"
fields: {
hive_field_0: nebula_field_0,
hive_field_1: nebula_field_1,
hive_field_2: nebula_field_2
}
source: source_id_field
target: target_id_field
}
]
}

Spark AiiE(EE

TREW T LR, FTERIECEDOE WL Spark Available Properties,

FB BRIMHE PRy BEA
RO
spark.app.name Spark 5 app %R
Writer
spark.driver.cores 1 = IXENFRFFHEARAIRZEL, 08 A T REERA
spark.driver.maxResultSize 1G = 4 Spark #4F (BIAIKEE) FFTE 2 X FFIHEEE R BB (DIF5 5
) o BARNH IM, BRI 0 CERRHEI)
spark.cores.max (not S 2 DL KR S S E T S B AR 8 Mesos BESE LIZATIN, BSRESE (1

set) IEMEETEND RN ARFPIREA CPU B, ARAREE, NWEINMEN
Spark PHITEREE A B/ spark.deploy.defaultCores B¢ Mesos LY
infinite (F7 7] FHIYAEL)
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3.5.1 &SRS A

Nebula Graph FtE(EE

FB BRIME SR BH BE

nebula.addresses ¥ =2 TG [ ER SR, E5 5k

nebula.user x P BARER 4, BRAH user

nebula.pswd X = BB 2 RS, BRIN user #6594 password
nebula.space x P FABHEX N space, AfFIFH test
nebula.connection.timeout 3000 7 Thrift ZEHGER N A

nebula.connection.retry 3 7 Thrift JZEHE IR

nebula.execution.retry 3 7 nGQL EAHATERIEL

tags 1 edges MgHEE
tag fll edge MRETIETIEAZEM, THEJENFHFEINIE, F2BINE tag Bl edge Brst MRFHE LI,
o FHI 35
o type 1EE FSCPRBIEIRISN, HATYHF “Parquet”, "JSON". "ORC" 1 “CSV”, K/NEARMEK, HIE
* path & HDFS #dllR, f8EHDFS X {Fek H #4612, type 7 HDFS i, 23
* exec JEAT Hive BUEIH, MPITEINIEN type Jy HIVE K, H3H
* fields i ATRFINFZBLEA tag / edge @SR, HIE

* tag WL HYRHAT IR
* vertex fREH—FIEN ST ID Fl|, HIH

° edge WUHRIREA I
* source FREHIAIREE —FIEI9IRRNT ID 51, £63H
* target FRER—FIMENHIART ID 7, 2H
* Wi AJ4F ranking {H, ranking $EER—FIERL ranking %, J%EE

R eSS

* HDFS Parquet Xf}

° type EEMAIFEE, %05 parquet N A/NGEAHUK, 2IH

* path 46 HDFS CfFEHFMEREE, #0UZ HDFS W4an 1%, 2
* HDFS JSON ¢fF

* type FEEMATRIA, 4K JSON I A/NEABE, HIH

* path $6& HDFS XXfFEHFMEREE, #UZ HDFS W4aN %, 23
* HIVE ORC 3fF

° type TEEMATFEE, X0y ORCINA/NEAHIE, #IH

* path 16 HDFS XXfFeHFMEREE, #UZ HDFS WA IEAE, 3H
* HIVE CSV X

° type FEEMATERE, 4 CSV N A/NERBUK, HIH

* path $5& HDFS XfFel HRRVEREE, 272 HDFS R4 #gE,
* HIVE

* type FEEMATGZEN, Yk HIVE KA/NGKRR, HE

* exec 16&E HIVE HUTEIFIVIESR, 2H
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HITRRSALIE
FAB R

bin/spark-submit \

--class com.vesoft.nebula.tools.generator.v2.SparkClientGenerator \

--master ${MASTER-URL} \

S{SPARK_WRITER_JAR_PACKAGE} -c conf/test.conf -h -d

SR

Abbreviation
--class

--master

-c / --config
-h / --hive

-d / --directly

-D / —dry

PEREMIRES

Required

yes

yes

yes

no

no

no

Default

false

false

false

Description
fEER TR

feiE&spark cluster master url, &%

Il master-urls
SRR E B B SRS R
FTFHEE R G FF Hive

true HE U ASA
false 25 sst 77:UF A (TODO)

AL I SR 7S A

3.5.

il

e.g. spark://
23.195.26.187:7077

1 BEBHESA

=AYl (56 #, 250G WTE, LM, SSD) , H 1 {e58dh (F&EIE=178, &1 batch 64 5&idx) , M 4 2% (40775/M) .

HJE T 20214E4H 15H
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3.5.2 BWEMHEHAE

3.5.2 BALURE

Dump Tool
Dump Tool 2 — NN ELEIESHTE, AIMHTS Mg HHEE LA EdE,
LIEERE

Dump Tool JEEA T nebula/src/tools/db_dump T, FAFRTLUAAT make db_dump a3 KémiFAERI%Z T B, fEfEAARTERG, RAILU#HH Nebula
Graph CLI iy SHOW HOSTS i & B XN i. i vertex_id % partition_num SRiTHE MWK key (L FHIN 31X,

3 Dump Tool fi7F rpm @, HFEE nebula/bin/ . % T EE EHHTIF RocksDB #{EEHE, KILFREELMH, X% storaged W,
FEFRINREF meta_server EEs), EMAHIEIESE T AU,

wnfafER

BRRE TR, AR LUES AT AT S db_dump @ R1GHEB). HAR space SEUBRHY, 1M db_path LUK meta_server EAHERINME, FH
PR DR SCPRECE, vids . parts. tags. edges RJLUTEHE, SHIRFEIVEIE.

./db_dump --space=<space name>

required:
--space=<space name>
# A space name must be given

optional:
--db_path=<path to rocksdb>
# Path to the RocksDB data directory. If nebula was installed in '/usr/local/nebula’,
# the db_path would be /usr/local/nebula/data/storage/nebula/
# Default: ./

--meta_server=<ip:port,...>
# A Llist of meta severs' ip:port separated by comma.
# Default: 127.0.0.1:45500

--mode= scan | stat
# scan: print to screen when records meet the condition, and also print statistics to screen in final.
# stat: print statistics to screen
# Default: scan

--vids=<list of vid>
# A List of vids separated by comma. This parameter means vertex_id/edge_src_id
# Would scan the whole space's records if it is not given

--parts=<Llist of partition id>
# A Llist of partition ids separated by comma.

# Would output all partitions if it is not given

--tags=<list of tag name>
# A Llist of tag name separated by comma

--edges=<list of edge name>
# A Llist of edge name separated by comma.

--Limit=<N>
# A positive number that limits the output

# Would output all if set to 0 or negative.
# Default: 1000

IR R
/] $8%E space SHIIE

./db_dump --space=space_name

// 1&%Espace, db_path, meta_server
./db_dump --space=space_name --db_path=/usr/local/nebula/data/storage/nebula/ --meta_server=127.0.0.1:45513

// $8E mode=stat(4iHE=R), WARIRESIHESE, FITENHKIE
./db_dump --space=space_name --mode=stat --db_path=/usr/local/nebula/data/storage/nebula/ --meta_server=127.0.0.1:45513

/] $BRE vid SHIZRUKRZR kiR
./db_dump --space=space_name --mode=stat --db_path=/usr/local/nebula/data/storage/nebula/ --meta_server=127.0.0.1:45513 --vids=123,456

/] &% tag XE, SHEFZ tag MR
./db_dump --space=space_name --mode=stat --db_path=/usr/local/nebula/data/storage/nebula/ --meta_server=127.0.0.1:45513 --tags=tagl,tag2

R [E RS

-170/340 - 2021 Vesoft Inc.



3.5.2 LR LA

// %, key: part_id, vertex_id, tag_name, value: <prop_List>
[vertex] key: 1, 0, poi value:mid:0,8191765721868409651,8025713627522363385,1993089399535188613,3926276052777355165,5123607763506443893,2990089379644866415,poi_name_0, LiE,LE7R,
30.2824,120.016,poi _stat_0,poi_fc_0,poi_sc_0,0,poi_star_0,

// i, key: part_id, src_id, edge_name, rank, dst_id, value: <prop_list>
[edge] key: 1, 0, consume_poi_reverse, 0, 656384 value:mid:656384,mid:0,7.19312,mid:656384,3897457441682646732,mun:656384,4038264117233984707,,dun: 656384, empe : 656384 ,mobi Le: 656384, gender :
656384, age: 656384, rs:656384, fpd:656384,0.75313,1.34433, fpd: 656384,0.03567,7.56212,

/] it

COUNT: 10 #ARRSHICRIE

VERTEX COUNT: 1 HEARS R E

EDGE COUNT: 9 HRRS B E

TAG STATISTICS: #AR S Htaghiit
poi : 1

EDGE STATISTICS: #ARG Hedgeiit
consume_poi_reverse : 9

e T 20204E6 H23 H
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3.5.3 frfiffiRss i B AR

3.5.3 FEARS A ESEMBIETS

Nebula Graph k%5 F574 graphd, storaged, metad. XY balance {XEH4f storaged #{T##(E, Hifl, storaged Wi 4HE 2@
i balance @ REIHY, balance AWM, —MFETHEIE, @59 BALANCE DATA ; 5 —fARZLTAEEE, Nk partition 9
leader 777, AR ESEIEHL, @45 BALANCE LEADER,

Balance data
DUR26011548H  BALANCE DATA RYREHITT 30, ABIFFEREM 3 Nl (iR § RS 8 N GHfE)
STEP 1 #&

BN =FIAMNERE, 14 graphd, 14 metad, 3/ storaged (BB RIESHELERLE R , @53 SHOW HOSTS Al LIBEIHE
BEIRSEE

Step 1.1

nebula> SHOW HOSTS;

| Ip | Port | Status | Leader count | Leader distribution | Partition distribution

| 192.168.8.210 | 34600 | online | 0 | No valid partition | No valid partition

| 192.168.8.210 | 34700 | ontine |0 | No valid partition | Mo valid partition |
| 192.168.8.210 | 34500 | online | 0 | o valid partition | o valid partition |

Got 3 rows (Time spent: 5886/6835 us)

SHOW HOSTS R [AI£EERNAH :

* IP, Port /R4l storage S, IXNMEREES) T 3 /> storaged R%5, FHIXETMEHE, (192.168.8.210:34600,
192.168.8.210:34700, 192.168.8.210:34500)

* Status KR YFTLBIFIRE, HATH online/offline Wiff, MHLER TS (metad fE—EEBRABCARRIILLEE) |, FHEEESCH offline,
SN AN A RR T AR S 3 metad AYR @S 1% 1E expired_threshold_sec RAEZX, HAiERINMEZE 10 o8,

* Leader count : #/RYHi5EH Raft leader $(H.,
* Leader distribution : /R4 leader ERNEIZER_EY5 A,  H Rl HA OIE(Tm B 2200,
* Partition distribution : R[] space ' partition P£{H,
Step 1.2
BIE#E—AN 48 test 2L, @& 100 4> partition f1 3 4 replica,
nebula> CREATE SPACE test(PARTITION_NUM=100, REPLICA_FACTOR=3);

A, A SHow HoSTS w4y RS REIN 29 1l

nebula> SHOW HOSTS;

| Ip | Port | Status | Leader count | Leader distribution | Partition distribution

| 192.168.8.210 | 34600 | online | 0 | test: 0 | test: 100 |

| 192.168.8.210 | 34700 | online | 52 | test: 52 | test: 100 |

| 192.168.8.210 | 34500 | online | 48 | test: 48 | test: 100 |
STEP 2 L4335

J83h 5 M7 storaged MEHITY A, Eah7e)E, M sHow HoSTS M mEFHAVIRE !

nebula> SHOW HOSTS;

| Ip | Port | Status | Leader count | Leader distribution | Partition distribution

| 192.168.8.210 | 34600 | online | 0 | test: 0 | test: 100
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| 192.168.8.210 | 34900 | online | 0 | No valid partition | No valid partition

| 192.168.8.210 | 35940 | online | 0 | o valid partition | No valid partition |
| 192.168.8.210 | 34920 | online | 0 | o valid partition | o valid partition |
| 192.168.8.210 | 44920 | online | 0 | o valid partition | No valid partition |
| 192.168.8.210 | 34700 | online | 52 | test: 52 |test: 100 |
| 192.168.8.210 | 34500 | online | 48 | test: 4 ltest: 00 |
| 192.168.8.210 | 34800 | online | 0 | o valid partition | o valid partition |

#E Y storage instance IEHEEA (T partition,
STEP 3 ;T 51E

IBIT BALANCE DATA 14y, ZEYAIHY balance HHl id, AN YRTEFFEFHIEEIMA, WAL DK id. X T ELFHEVER, EEiBTT
BALANCE DATA XA ETHTIRIE,

nebula> BALANCE DATA;

AT BALANCE DATA $id #&EH balance FYEARHATHEE,

nebula> BALANCE DATA 1570761786;

| balanceld, spaceld:partld, src->dst | status

| [1570761786, 1:1, 192.168.8.210:34600->192.168.8.210:44920] | succeeded

BALANCE DATA $id JR[EISESRIAH :
* %—%l balanceld, spaceld:partld, src->dst £/r—E/&HY balance task, L1 1570761786, 1:88, 192.168.8.210:34700-
>192.168.8.210:35940 Hf :
* 1570761786 }y balance ID
* 1:88, 1 £RLHiM spaceld, 88 £/RTHEHY partld
*192.168.8.210:34700->192.168.8.210:3594, F£dEMN192.168.8.210:34700 #ET=E 192.168.8.210:35940
o S TAIFRIRN ST task IBFTIRAS, HATA 4 Mks
* Succeeded : BT
* Failed : 53470K
* In progress : &{TH
* Invalid : £ task
WG —ATANFTE task BITIRENSH, 6% partition MARFERGTR.
STEP 4 EEL

RERIEIT, W82 N B KR, (ERMT IR AREMEA RS, BT4HE, HERIOR 100%. WEEBTRM task, AJHEX

SBAT BALANCE DATA < TIEE., MIRZBIGEITINEREE, B 5HXEER GitHub, /5, il SHow HoSTS EHE{T/5 partition 731f,

nebula> SHOW HOSTS;

| Ip | Port | Status | Leader count | Leader distribution | Partition distribution

| 192.168.8.210 | 34600 | online | 3 | test: 3 | test: 37
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| 192.168.8.210 | 34900 | online | 0 | test: 0 | test: 38

| 192.168.8.210 | 35940 | online | 0 | test: 0 ltest: 31|
| 192.168.8.210 | 34920 | online | 0 | test: 0 ltest:m |
| 192.168.8.210 | 44920 | online | 0 | test: 0 |test:38 |
| 192.168.8.210 | 34700 | onine | 35 | test: 35 ltest: 1|
| 192.168.8.210 | 34500 | online | 24 | test: 24 ltest: 31|
| 192.168.8.210 | 34800 | online | 38 | test: 38 et |

Got 8 rows (Time spent: 5074/6488 us)

AT DLER partition FIX A AYEHE S350 25 MR

Balance stop

BALANCE DATA STOP #ii FH T 1L E& 41 THY balance data ¥, GIREA EESITHY balance i, N&REIFRMEE. ARA EEBTH
balance H&l, WK@K T 1D,

HF &4 balance XX N % T balance task, BALANCE DATA STOP F1{Z 1 ELFT4AHITHY balance task, RETGHGESUN task, E&TT4A
19 task FFARLLHATIE E 5T,

FA PRI LATE BALANCE DATA STOP ZJS%i A BALANCE DATA $id SKR#H C4{% LY balance HEIIRZS,
FTE EETFAHIATHY task SEAUE, PIDUFRRIALT BALANCE DATA, EEHTT4A balance,
WSR2 B IERITTRIFPE R task, WISARSHALT 2 ATHVIHR, QR ZAHE I ATE task #KII 7, WSHTE—4 balance HXIFEHLEA
fTo
HERE

Nebula Graph FHEETFE NEIINIERETHLRAEZ, BT BALANCE DATA REMOVE Shost_List, {541 BALANCE DATA REMOVE
192.168.0.1:50000,192.168.0.2:50000 , fFFEAX balance HF2EHFEER 192.168.0.1:50000, 192.168.0.2:50000 FHAE LA

WIRFBRAEENRG, AIRRIABESR (GIAIRRTSBUNTRIAR, sSE =RIAThE —BCAELE, HNESRBREERMEIARF—1)
Nebula Graph I#E4i4AX balance &K, FR[EIFH % HR,
Balance leader

BALANCE DATA {¥{E balance partition, {H/2 leader IR, SRS HARSS S, MHARSS RIGRTE0EH, 3517 BALANCE LEADER EEHT)
1i Raft leader :

nebula> BALANCE LEADER

FAE, (R sHow HosTs A EEf, MY Raft leader B3I DM ZEATE 1ILH,

nebula> SHOW HOSTS;

| Ip | Port | Status | Leader count | Leader distribution | Partition distribution

| 192.168.8.210 | 34600 | online | 13 | test: 13 | test: 37

| 192.168.8.200 | 500 | onlive | 12| test: 12 st |
| 192.168.8.210 | 35040 | ontine [ 12| test: 12 ltestiar |
| 192.168.8.200 | 3520 | onlive | 12| test: 12 st |
| 192.168.8.210 | 44920 | ontine |13 | test: 13 et |
| 192.168.8.200 | 3700 | onlive | 12| test: 12 lesta |
| 192.168.8.210 | 34500 | ontine [ 13| test: 13 st |
| 192.168.8.200 | 34600 | onlive | 13 | test: 13 st |

Got 8 rows (Time spent: 5039/6346 us)
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e T 202044 H29H
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3.5.4 EEBEIRAR
BUIERIRER

CREATE SNAPSHOT i3y I X SEANE A O Y T A (R A O P, PRl FRE meta server MR RIERZH AL, S RIARASAI SRR O, /0T brop
SNAPSHOT i 43718 BRI ALY PRI,

LRI SRR E I Z2 R AR, ST CREATE SNAPSHOT i, REATSREFRAEYFTA 22 AR, filAn

nebula> CREATE SNAPSHOT;
Execution succeeded (Time spent: 22892/23923 us)

EEHRE
SHOW SNAPSHOT @4y ] BT A IRIKA (VALID 8¢ INVALID) . &M HIQIE BN FTH storage server [ IP itk A0 :

nebula> SHOW SNAPSHOTS;

| Name | Status | Hosts |

PR IRER
DROP SNAPSHOT i P HIBRFRE & ARAGTRIR, 1BIEN ¢
DROP SNAPSHOT <snapshot-name>

AJLLEST SHOW SNAPSHOTS i Ay SKEELIEZFR, DROP SNAPSHOT EXEA] LUMMBRA R Heig, -t a] LURMBR AN & S My b i,

nebula> SHOW SNAPSHOTS;

| Name | Status | Hosts |

LRI IR PR E AN PR R R

EEEm

YRGEEM R LG, RASTAIGEPE, HI417E add host, drop host, create space. drop space. balance (k.2 )5,

Y RTRRAR A SRS QIS B FREA T B SRR mI, JE42N7E meta server T % cluster checker I, it R EERIRE, IF
A0[RI Bl R R e SR s

YRTARAE ARSI I PRI R IRE, PIRIFBOARIEAE data_path/nebula HF T

HRTHRAE ATE ALK & D8E, T HRIE SRV AE IR E shell ARSI, LINTHEILEME R, #0114 engine server HYHRIEEITE
TEHISCIERT, FERIESCAFRIZIE S data_path, A5 REHEEREHIAT,

IRfE T 2020%E4H29H
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3.5.5 fENEH (flush M1 compact)

3.55 fEWVEIR (flush #1 compact)

TENARHETEFIBZIBI TR — 2 K55, FLAN compact AT flush 55, BRGNS (R TERL, HATEPEMPEASULT, BB, filfElk, RE1FAL
%

wRIIER
SUBMIT JOB COMPACT

SUBMIT JOB COMPACT i 4fii &k (K HEMIHY RocksDB compact fE1E, "RHIK[EIZESRANT

nebula> SUBMIT JOB COMPACT;

{ERERIN compact LA ETESEIXE,
SUBMIT JOB FLUSH

SUBMIT JOB FLUSH <3 IAI7#A Y RocksDB memfile 5 A B #EL A,

nebula> SUBMIT JOB FLUSH;

SHOW JOB
REEMELESR

AT SHOW JOB <job_id> FHTHREIXNRL ID 7RV M HFTE S, FlFBA Meta BJG, Meta &FHEL 7 EMEFSH A IEE storage 2.

nebula> SHOW JOB 40;

| Job Id(TaskId) | Command(Dest) | Status | Start Time | Stop Time
| 40 | flush basketballplayer | finished | 12/17/19 17:21:30 | 12/17/19 17:21:30
| 40-0 | 192.168.8.5 | finished | 12/17/19 17:21:30 | 12/17/19 17:21:30 |

AT Eaban R E 1 BIZAT4R, BURT space FTfERI storaged ML
IR B L5 AR

* 40 JHHIEL ID

* flush basketballplayer FE/RTE basketballplayer EZE[E] EHATT flush #1E

* finished FR/NIBITELE R, HAY), HAMATEENIKASR Queue, running, failed. stopped

* 12/17/19 17:21:30 FLRFFAARTIA], W4 RZ2(Queue), HHACLIRASZN running i, FREEXAME

° 12/17/19 17:21:30 FLREEHRET], 415H Queue 803 running KA, XHEAHZE, HIREZN finished, failed. stopped NREE IHE
° 40-0 FrR4EifENL ID /& 40, 5% ID 20

° 192.168.8.5 FBITE 192.168.8.5 X &N [

° finished RIBATELE N, HAY), HAMREENIRASS Queue. running, failed. stopped

* 12/17/19 17:21:30 ZLRIFEANTE], ROESHILAETA running RS, FTLGXEKA N ZE

* 12/17/19 17:21:30 FLREEHRIT], AI15EH running KA, HERRZE, HIREN finished., failed. stopped KRB IE

HE . EIRSE A, 982 QUEUE. RUNNING, FINISHED. FAILED. STOPPED, IKAH#E# LU T30
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Queue -- running -- finished -- removed
\ \ /
\ \ -- failed -- /
\ \ /
Y\ s=osecses stopped -/

EEIFFEELER
A sHow JoBs FH AT A AL IREALE R, BOIAMEAGE BNy — )8, AP RGES job_expired_secs ZECHUCT BN,

nebula> SHOW JOBS;

| Job Id | Command | Status | Start Time | Stop Time

| 22 | flush test2 | failed | 12/06/19 14:46:22 | 12/06/19 14:46:22 |
|25 | conpact testa | stopped | 12/06/19 15:07:09 | 12/06/19 15:07:33 |
[ 26| compact test2 | stopped | 12/06/19 15:07:11 | 12/06/19 15:07:20 |
|25 | conpact testa | stopped | 12/06/19 15:07:13 | 12/06/19 15:07:24 |

IR [EIEE R BHA W EATR E] ML R
STOP JOB

AT STOP J0B HTFE(F IEARFERIIIE L,

nebula> STOP JOB 22;

RECOVER JOB
AT RECOVER JOB FHFEEHHATRIIIIENL, FiK[El recover MIEEH .,

nebula> RECOVER JOB;

FAQ
SuBMIT JoB il HTTP Ui, i&f& Storage Z Rl HTTP i 2 EH ., YRATLUEAADT dr 3,

curl "http://{storaged-ip}:12000/admin?space={test}&op=compact"

HJE T 20214E4H 16 H
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3.5.6 Compact
ASREREAIEN 4] Compact,
Nebula Graph KV %7 RocksDB HJEKIA compact i T77Efil. Nebula Graph 2RI compact MM Y#RIEH T
* JAH RocksDB KA compact : T2 HIYETEE AR BT/ NI sst SXFEIF, DURIERIN RINIEGRAE, @ H1E 0 k55 B 3l
Ko BT T @43)E5) RocksDB EkIA compact ;
nebula> UPDATE CONFIGS storage:rocksdb_column_fami ly_options = {disable_auto_compactions = true};

disable_auto_compactions ZEERIN N KA (Bl false) . SAEUEA, BUCNHITE, SAEIEG, EESLRHD false, ZREHAT SUBMIT JoB
COMPACT iy F8filtk compact,
* A Nebula Graph H/E X compact : ZEHWZTEMAIER sst XHFEIF. TTL FRHBGEHME, @HENEEE SIS
1To JESL SUBMIT JOB COMPACT KF:Zhfh%,

S5, PR IRSRE e P E Al T i B IR,

nebula> UPDATE CONFIGS storage:rocksdb_db_options =\
{ max_subcompactions = 4, max_background_jobs = 4};

) T 20204E8 H11H
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3.6 B[S ST

3.6.1 Metrics Exposer

U prEEEn

IR 202044 H29H
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3.6.2 Meta Metrics

3.6.2 Meta Metrics
R
Hii, Nebula Graph #f@id HTTP /730K Meta Service ERVEARMERERR,

FF—PEREFERRE I =FR 4R, D pITERRS. SR IRV,

counter_name statistic_type time_range

fEtR%

B EIRZET RS B ISRZ A, meta RETHLBKMER, Bl Il O

meta_heartbeat_qps
meta_heartbeat_error_gps
meta_heartbeat_latency

ritseR
HATSCRISETH 2T SUM. COUNT. AVG. RATE fl P 3% (P99, P999, ..., P999999), Hr :

* _qgps. _error_qps JEZRAVTERR, X#F SUM. COUNT. AVG. RATE, HAFE P 771 ;
* _latency JEZRMIEIR, Z#F SUM, COUNT. AVG, RATE, 3% P 7,

BiElERE

I TRIFE R H a1 HSE =0, 225009 60, 600, 3600, ZDAIZRESE—08, Rkt #flsaL— /.

Bid HTTP $EOIKEAERZ I RESEIR
TR IR

meta_heartbeat_qps.avg.60 /] BE—3HOBKEIF QPS
meta_heartbeat_error_gps.count.60 // RA—HHOBBITFHEIRRITEE
meta_heartbeat_latency.avg.60 /] BE—53 #D B FEIFERY

BIgAHE SN T— nebula meta service, RINEZNNIZEN ws_http_port ¥il[1+5 R 11000, @ HTTP 1Y GET #I0ki%E, HiELN
get_stats, Z¥) stats MK AYHERS T, THZET HTTP #IREHEMRTIRG] ©

# RE—MEIR
curl -G "http://127.0.0.1:11000/get_stats?stats=meta_heartbeat_gps.avg.60"
# meta_heartbeat_gps.avg.60=580

# FIRTRERSMEIR

curl -G "http://127.0.0.1:11000/get_stats?stats=meta_heartbeat_gps.avg.60,meta_heartbeat_error_gps.avg.60"
# meta_heartbeat_gps.avg.60=537

# meta_heartbeat_error_gps.avg.60=579

# RIBIRENZ MEIRHLL json HEIURE]
curl -G "http://127.0.0.1:11000/get_stats?stats=meta_heartbeat_gps.avg.60,meta_heartbeat_error_gps.avg.60&returnjson"
# [{"value":533,"name": "meta_heartbeat_qps.avg.60"},{"value":574, "name": "meta_heartbeat_error_qps.avg.60"}]

# IRENFRAHERR

curl -G "http://127.0.0.1:11000/get_stats?stats"
# 3

curl -G "http://127.0.0.1:11000/get_stats"

IRfEHEHT: 2020%E4H29H
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3.6.3 Storage Metrics
A
Hii, Nebula Graph ##@id HTTP /53 0CR4KHL Storage Service EREAMEREREIR,

FF—PEREFERRE I =FR 4R, D pITERRS. SR IRV,

counter_name statistic_type time_range

THERF N AL =)
$atRa

FEMERR AT IRSS B AR AR, H RTSCRREAN T

FRENRMYEME storage_vertex_props
FREUAMEME storage_edge_props
FA— s storage_add_vertex
HA—%iA storage_add_edge
MER— s storage_del vertex
BH— N =MEME storage_update_vertex
BEH—FKILHEM storage_update_edge
IRER—MR(ERS storage_get_kv
BEA—MEEX storage_put_kv
1RBRAIERER storage_get_bound

F—MEOEA =AERENR, 2 DVER(ARA us). BN QPS. KAIRN QPS, FERAAT

_latency
-aps
_error_gps

3{3%D%*MEE?Eﬁj@*ﬁﬁ*@ﬂﬂﬁﬁﬁ%?&E’JTEW%, 4N storage_add_vertex_latency . storage_add_vertex_gps . storage_add_vertex_error_gps Banilll
REIEA—DRVIEIR, QPS HIRAHIRM QPS.,

GriteR
Hul X st 26806 SUM, COUNT, AVG. RATE fl P fi#t (P99, P999, ..., P999999), Hr :
* _qgps. _error_qps JEZRIVTERR, XFF SUM. COUNT. AVG. RATE, {HAFEP 77 ;
* _latency JEZRMIEIR, ¥ SUM., COUNT. AVG. RATE, W3 P 7,
B EEE

INFTRIFE R H BT SR =0, 25009 60, 600, 3600, DAIFRESE—08, Fal o #hflssL— /.

B HTTP $EOIREE R RESEIR
MR B, BRIV — e RRATERR AR T, TR LR

storage_add_vertex_Llatency.avg.60 /] BE—5HEA— R A FIHERY
storage_get_bound_gps.rate.600 /] SR+ FIREEERA QPS
storage_update_edge_error_gps.count.3600 // Sif—/\BIEFH—SNREEIZNBITHE

BI&ARHE SN T — nebula storage service, [FIEaIIIZERN ws_http_port %158 12000, i&@d HTTP 1Y GET #:[14%, HiEHN
get_stats, Z¥C) stats MIA M AYHERS T, FHZET HTTP #IREEEMRTIRG] ©

# RE—MEAR
curl -G "http://127.0.0.1:12000/get_stats?stats=storage_vertex_props_gps.rate.60"
# storage_vertex_props_gps.rate.60=2674

# FRTIRERS MEIR

curl -G "http://127.0.0.1:12000/get_stats?stats=storage_vertex_props_gps.rate.60,storage_vertex_props_latency.avg.60"
# storage_vertex_props_gps.rate.60=2638

# storage_vertex_props_latency.avg.60=812

# FIBPRERS MERHIL json HEIUEE]
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curl -G "http://127.0.0.1:12000/get_stats?stats=storage_vertex_props_qps.rate.60,storage_vertex_props_latency.avg.60&returnjson"
# [{"value":2723,"name": "storage_vertex_props_qps.rate.60"},{"value":804,"name":"storage_vertex_props_Llatency.avg.60"}]

# REFRETEAR

curl -G "http://127.0.0.1:12000/get_stats?stats"
# 3

curl -G "http://127.0.0.1:12000/get_stats"

B EHT 202014 H29H
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3.6.4 Graph Metrics
Na
H#f, Nebula Graph 5 HTTP /73:0RIKE Graph Service J2IEAMERERET,

FF—PEREFERRE I =FR 4R, D pITERRS. SR IRV,

counter_name statistic_type time_range

fatnd
BAMERA R RS BRI AR, RSN T

3@id storageClient ZEMIER, BERNMEZ storage HEZZHEMN, E—X4Git graph_storageClient
@i metaClient RIERIIER

graph_graph_all EFim[E graph KRERIER, H—FKERTILRKIBAN, B—%KITHE graph_metaClient
AR graph_insertVertex

A graph_insertEdge

bR graph_deleteVertex

MIFRiA graph_deleteEdge //R3Z#F

B =RMIEME graph_updateVertex

BHARENE graph_updateEdge

HIT go @ graph_go

Eim/ ) \BESNELBRE graph_findPath

REREYE, FRIUTRRRBOZE, FFHRITHHEIRE graph_fetchVertex

REGARY, RTINS, RFEIHATHBHIEE graph_fetchEdge

F—MEOEAE =S, 2DVER (AR us). BN QPS. RAHIRN QPS, ERAAIT !

_latency
-aps
_error_gps

TR VA N FEFRIE FEE — L BN e JRIF52 B2 HE R4, fBI4 graph_insertVertex_latency . graph_insertVertex_qps. graph_insertVertex_error_qps. 77
IARESEA— N RIVEIR, QPS FIRAFERM QPS,

FitseR
B2 428544 SUM, COUNT, AVG, RATE 1 P 73u%k (P99, P999, ..., P999999), HH :
* _gps. _error_gps JaZRIUHERR, X¥F SUM., COUNT., AVG. RATE, {HFFE P 217 ;
* _latency JEZRMVIEIR, X#F SUM, COUNT. AVG, RATE, 3¢ P 7,
B EISEEE

I TRIVE L B 8T SR =Fh, 735100 60, 600, 3600, Al#oREar—n8h, Bt flEsr —/ N,

Bid HTTP $EOIKEAE R EI I RESEIR
YR LA, sl B — D ZERBIIERAR T, T 2R

graph_insertVertex_latency.avg.60 /] RE—7 PR A R B MITRIIR FIERY
graph_updateEdge_error_gps.count.3600 // RiF—/\BIEFIAGBRMAIEITHE

& AMES) T —/ nebula graph service, [FNEZINIZER ws_http_port WHITEN 13000, it HTTP (9 GET ¥ 1&%, HEAN
get_stats, X stats I MAYHEIRA T, P2 HTTP # T RIUEIREI RG]

# RE—MER
curl -G "http://127.0.0.1:13000/get_stats?stats=graph_insertVertex_gps.rate.60"
# graph_insertVertex_gps.rate.60=3069

# FRTERERZ MEIR

curl -G "http://127.0.0.1:13000/get_stats?stats=graph_insertVertex_gps.rate.60, graph_deleteVertex_latency.avg.60"
# graph_insertVertex_gps.rate.60=3069

# graph_deleteVertex_latency.avg.60=837

# FIBTRERS MEARHIL json HEIUEE]
curl -G "http://127.0.0.1:13000/get_stats?stats=graph_insertVertex_gps.rate.60, graph_deleteVertex_latency.avg.60&returnjson"
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# [{"value":2373,"name": "graph_insertVertex_gps.rate.60"},{"value":760,"name": "graph_deleteVertex_latency.avg.60"}]

# REPREEHR

curl -G "http://127.0.0.1:13000/get_stats?stats"
# 3

curl -G "http://127.0.0.1:13000/get_stats"

e T 20204E4H29H

- 185/340 - 2021 Vesoft Inc.



3.7 BB & F API

3.7.1 KV #QO

#OxE

Nebula Graph storage #2fit key-value #1, HFRILUER StorageClient #17 kv AYRH & #0E, 1HHF

space, HEISCF#E DA Get Al Put, #O40T,

folly::SemiFuture<StorageRpcResponse<storage: :cpp2: :ExecResponse>> put(
GraphSpaceID space,
std: :vector<nebula::cpp2::Pair> values,
folly::EventBase* evb = nullptr);

folly::SemiFuture<StorageRpcResponse<storage: :cpp2: :GeneralResponse>> get(
GraphSpaceID space,
const std::vector<std::string>& keys,
folly::EventBase* evb = nullptr);

JE8E it remove, removeRange LM% scan 771k,
TS EREIEIH kv O E

// Put #O
std: :vector<nebula: :cpp2::Pair> pairs;
for (int32_t i = 0; i < 1000; i ++) {
auto key = std::to_string(folly: :Random: :rand32(1000000000));
auto value = std::to_string(folly::Random: :rand32(1000000000));
pairs.emplace_back(apache: :thrift::FragileConstructor::FRAGILE
std: :move(key), std::move(value));

}

// i@ StorageClient K3XiER, HNHIBEKA spaceld, UREAKREX
auto future = storageClient->put(spaceld, std::move(pairs));

/] FRRLER

auto resp = std: :move(future).get();

// Get ¥O

std::vector<std::string> keys;

for (auto& pair : pairs) {
keys.emplace_back(pair.first);

}

// i@ StorageClient Z3Xi&ERK, HENAIBEA spaceld, UREIREH keys
auto future = storageClient->get(spaceld, std::move(keys));

/] REEE:

auto resp = std: :move(future).get()

AMEREILER

St
=1
VSN

3.7 JRI4FF R API

FA PSR ZLET console RO

R PRI LGEE RS rpe IR ESE R E BN RER SR, TS Nebula Graph storage FF#BUREHEAT 79 A, KILADSX Y Partition
KT, WERE AR Partition MRS, £{EE—A> Partition &M, MHEEMEREM (resp.succeeded() N false), {H2EAMARINHY

Partition 3R I T ABIEHL,

MR TEIR, BEREATEIEREE. Hili StorageClient A3 HBNER, P A DURIER IR OUE & G TR,

/] HIETERREMI)

if (!resp.succeeded()) {
LOG(ERROR) << "Operation Failed";
return;

}

// &ME Partition LURARRIAYFEIRED
if (!resp.failedParts().empty()) {
for (const auto& partEntry : resp.failedParts()) {
LOG(ERROR) << "Operation Failed in " << partEntry.first << ", Code: "
<< static_cast<int32_t>(partEntry.second);
}

return;
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3.7.1 KV #1

FEEGEEE

T Get #2H, P HE—LERERKEUENAEE{E, Nebula storage /23T Raft I EIA, FiEIREEHRIEHAELEL NN partition [
leader, %—4 rpc &K & T Z A partition Y get i, Storage Client Z#A1/[AiXEE key FiAf (Y Partition leader, # rpc iR[E#HEEH
MURFEAE— unordered map ', HAETGATFHERZEMFTEXY unordered_map HulE/fi &K key B EHFE. RHAOT -

/] B key MM value BETLREILRS, NREFE, WRIEFE value
bool found = false;
std::string value;
// resp.responses()FEZ storage server REINLER
for (const auto& result : resp.responses()) {
// result.values BDAEA storage server R[] key-value paris
auto iter = result.values.find(key);
if (iter != result.values.end()) {
value = iter->second;
found = true;
break;

I T 20204E4 H29H
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3.7.2 Nebula Graph Z3FME F ik

H#i, Nebula Graph SZHil F&F i

* Go &F'ii
* Python &/l
* Java &

3.7.2 Nebula Graph 1% F ¥

RJEHEH: 20204E4H29H
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4. BBk

4. BIE%

4.1 nebula-algorithm

4.1.1 {42 nebula-algorithm

nebula-algorithm J2—#H+ GraphX Y Spark WAfER, $#24LT PageRank il Louvain X ZHVEHERTL, #H nebula-algorithm,
IEBELIFESS Spark {15 Nebula Graph #EZEA AR TE 5.

H#i nebula-algorithm {42t 7" PageRank I Louvain #XAZMH %, MREEHMTR, FIUASEATH, W5 Spark MAEFEH
GraphX H IV HABEEEE, 41 LabelPropagation. ConnectedComponent %5,

LIMAE
nebula-algorithm RAELIT AR IIMEH I

1. M Nebula Graph #d&ZEHEE BRI ALK DataFrame,
2. ff DataFrame #%4f:>h) GraphX fJ&,
3. JH GraphX $2#EIEISTE (40 PageRank) SUEEH CSKEIIRETE (40 Louvain #X&FD)

PR T R, A LIB% LouvainAlgo.scala fil PageRankAlgo.scala,

PageRank #ll Louvain &7}
PAGERANK
GraphX Y PageRank HiAHE T Pregel HHRAE ZRILMECHEE 3 MK
1. 9EREATE GO BE—MER#)4% PageRank fH,
20 H—ER IRGEHR, S TURINEITE KIS LA (Adjacent Node) fIER, 58— 1Y PageRank fH ;
3. W RIR L XY PageRank HA A A MY A B BUZ WY PageRank.
X T PageRank WIF4IER, 2% Wikipedia PageRank T1[f,
LOUVAIN

Louvain 2ETHEILE (Modularity) MM EMELE, @BHRE MR — XY EERE, B TRIVRERE, MR- TN ARFE—H X
RS A DX RS P A L LAt A X B KRR RN, MIZ TV RE A S 8 %Ak X, AN A B X G 3A [ n, IR AE B YRR X
R, BEAIER, EBA[Z#EIL X (Fast unfolding of communities in large networks) .

Louvain SR N E, HITRBUZ XM M BAE G R,

Lo BB — AT 2 P TIUR, 5 PR 45 15 QR AL DCHORAVIRB 2L, RN TR AZIRERS (i Modulaity BRI A RAIE &
WAL, B, T v SBIIAZIREX AL By C 1, SRS =MMEXKAVBERER S -1, 1, 2, MU v REMIZMARIHLX C .,
2. BB N B BT, R TR AL XA TR S — DRIV R E RIS WL 1, B XN B — DTS, I N 2 A

SOERCEE NS NPT A A TR AADE RN E 2 A, BT 2 IR A EE 2 A,
B Louvain SRR NWNERES — W BARIZE B, BERISERE (MIVEREAHR(L) si#EBERR AR,
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https://spark.apache.org/graphx/
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https://zh.wikipedia.org/wiki/PageRank
https://arxiv.org/pdf/0803.0476.pdf

4.1.1 f+ 42 nebula-algorithm

fEAmR
&I LURF PageRank FUERN T LU 5

o AR AL N AHET | ENRIE, BEEH SO P AU TN I, ATUEET PageRank SLIEARE HI -l X WIS B LR SR N
I SKEET P B U R N A HE

o TR PSRN S AR NS S BT IR PE I ) PageRank {EXEAT #2001 7047,
° SCHREESEPERTSE | ARG SCHRRY PageRank {EIT-H1%SCHREY BT, PageRank Sikimb/e & TIPS BT AV IZR LI

SERILURF Louvain BHIEN T TR ©
o ERUXPE | AESRUXIES SR ARTE AT O R TGRS,

IR I,
o HETERGE | ET M XBEATHAE DRI, AT LRI X R4S & W R IR S HE T R T EEAS B A A I e

BJEEHT 20214 H7H
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4.1.2 {H R

4.1.2 fEFARRE!

nebula-algorithm H#i{{%#} Nebula Graph v1.x, %%} Nebula Graph v2.x,

B EHT: 202144 H15H
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4.1.3 %i¥¥ nebula-algorithm

4.1.3 #81F nebula-algorithm
AiRE Y

4P nebula-algorithm Z i, 455453 Nebula Spark Connector,

BIESE
YJ#E| nebula-java/tools/nebula-algorithm H3%, FH4Wi¥4TT nebula-algorithm,

$ cd nebula-java/tools/nebula-algorithm
$ mvn clean package -Dgpg.skip -Dmaven.javadoc.skip=true -Dmaven.test.skip=true

RIS, R DE S T R EERANT B R,

f——— README.md

f—— pom.xml

—— src

| F—— main

| b test

—— target
—— classes
—— classes.682519136. timestamp
|—— maven-archiver
f—— maven-status
f—— nebula-algorithm-1.x.y-tests. jar
f—— nebula-algorithm-1.x.y.jar
f—— original-nebula-algorithm-1.x.y.jar
f[—— test-classes
L—— test-classes.682519136. timestamp

£ target HRT, &EATLIEE] nebula-algorithm-1.x.y.jar X,

BiMA : JAR SXfFhUAS 2K Nebula Java Client P& filli AT 5. &R LITE nebula-java &% Releases T &5 RH1 v1.x WA,

[R5uE(E

E{#H nebula-algorithm I, R[S target/classes/application.conf MRIESLFRIEHMIEHECIE . PEANERIESE [HHRH,

G EH: 202144 7H
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4.1.4 ERATH
—fi%, SEATLHRLUT A3 nebula-algorithm :

1. & E X FHEK nebula-algorithm AIELE,

2. 31T nebula-algorithm,

AL BI BN AE A nebula-algorithm,

TR

s ZREBWL, BLEAIT
* CPU : Intel(R) Xeon(R) Platinum 8260M CPU @ 2.30GHz
* Processors : 32
* CPU Cores : 16
* N7 1 128 GB
o BRI
* Spark : spark-2.4.6-bin-hadoop2.7 =7 siE R
e yarn V2.10.0 : =17 SR
* Nebula Graph V1.2.1 : 3R EE, ZRIALE

TIEE

ARG, Nebula Graph EZEE4 854 algoTest, Schema ZEZAN FRFATR,

P E20) Ja Tk

R PERSON xT

Pkl FRIEND Likeness ( double )
ARG

TEBRIE 2, EHEMALTER

* E45E% nebula-algorithm %ii¥, 1E4H{EE 2% 4ii¥ nebula-algorithm,
* Nebula Graph #dfEFEhC&H EEdE, ErLUTHARR T 20R R MR IETEBdE S A Nebula Graph #diE A,
o LHiHles EEA LY Spark JFEJESh Spark RS,

B 15 (EHEEXG
HRIEITE WY src/main/resources/application.conf X{HEX nebula-algorithm A&,

{
# Spark HH¥I&E
spark: {
app: {
# Spark RIFRTERFEYRTTR, AIEWL. RUNGENEEVSTIEAR, FIM0 PageRank
name: PageRank

# Spark ROXEE, AL,
partitionhum: 12
}
master: local
# BIADN, WRXEBRIGE, WAEHRIT spark-submit spark ESEHIEE

conf: {
driver-memory: 20g
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executor-memory: 100g
executor-cores: 3
cores-max:6
}
}

# Nebula Graph #EXEE
nebula: {
# Mo Meta IRSBHVER
addresses: "127.0.0.1:45500" # WIREZ Meta ARS &4, WURSGESHEAF
user: root
pswd: nebula
space: algoTest
# . BIIZEZENRBEN KK E. WREIZEZENKIZEHXEY, MRENZHIAE 100
partitionNumber: 100
# WA, Nebula Graph RIIAER!, MNRFZMNAR, NURSGESHET
labels: ["FRIENDS"]

hasWeight: true
# BNR hasWeight BZEBA true, MATEE weightCols. 1BIE labels FIHIAINAEY, RINFTE weightCols BiGBMMMEY, —FOAEHR—TEY
# %8 © nebula-algorithm {RSZHFEIMIE, AL, weightCols FRIHBIBIEMIEIRARL AR — B AR BFRE
weightCols: ["likeness"] # NS labels BHZMAAE, NEMIEBWNNHNEYE, BHEZEINRSESHF
}

algorithm: {
# EEBMFMATHEDE, RILIACE pagerank 3¢ louvain
executeAlgo: louvain
# IEEEAERNEFMERE
path: /tmp

# GNSRIEIRHIZE PageRank, MIEZE pagerank #HXB%
#pagerank: {

# maxIter: 20

#  resetProb: 0.15 # ZRIAEN 0.15

#}

# INREFMZ louvain, MEE louvain HBXBH
#louvain: {
# maxIter: 20
# internalIter: 10
#  tol: 0.5

#}

}

}

£ 2 %. $117 nebula-algorithm

T T a4y, $2% nebula-algorithm N HER.

[

spark-submit --master "local" --class com.vesoft.nebula.tools.algorithm.Main /your-jar-path/nebula-algorithm-1.x.y.jar -p /your-application.conf-path/application.conf

Lrf,

\

* —-master : 5% Spark H£#tH Master 2N URL, 458, % master-urls,

* --class : #8/E Driver 2,

* #85€ nebula-algorithm JAR SCHFIESTR, JAR SUHFRUAR S DUESBRAIESEIIN JAR STHEA R E,
* -p : Spark ACiE SRR,

4.1.4 7RG

o Hfth  ANARERAERCE SAF % iE Spark MESEHDEL (conf) BR, ERILUEZNaAPEE. BN, AREIH, --driver-memory=206 --

executor-memory=100G --executor-cores=3,

MIRLER
HASRBIBLER Spark (£S5 BIRMEE, X T— MG 2 BiRrviEg

* PageRank MYLfTHI ] (PageRank HEiXUATHIE) v 21 20
* Louvain WHfTHA (Reader + Louvain ByEHATRIAD 1.3 /N

A 202144 H9H
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5. BuERH

5. Blf&hm

5.1 Nebula Exchange

5.1.1 JAIR Nebula Exchange

f+4.22 Nebula Exchange

Nebula Exchange (f&i#iy Exchange) /2—ik Apache Spark™ WM, HTEDMAIEHIERHRYEIEIET 3] Nebula Graph #, &
XL AR R I ABAR AR A RIR TR,

Exchange B Reader, Processor fl Writer =#774 %, Reader BHAFRIRENVEIE R R DataFrame J&, Processor j@/i DataFrame Y
—17, WRIBECESEA fields WIMLS KR, HHIAKEBON NIE, (EEIIHREMAAIEITEG, Writer £FHREUIEEE — 45 A F] Nebula
Graph A1, FEIf#dR T Exchange SEBIREIAERIERE,

Data Source

MySQL
Neodj
Apache Hive
E Apache HBase E

+ Apache Parquet
Apache ORC

~

JSON
csv

Ry .
Cansnnnnnnnnnnn

Apache Kafka

* Apache Pulsar .

. .
tannnnnnnnnnnn -t

ERGR

Q

\Z

Nebula Graph Exchange
Reader Processor Writer
gasaassasasanssanssassss s gresssasasasinsasnnnans .

Nebula
Graph

Exchange AI#H TLL T 5% ¢

* AR H Kafka, Pulsar PAMIRENE, MAESE, WIWEHE. BRNBIRES. R MINER, SRS KT ez RS, Mk
oK B R RO P FTIER 8 8 B AR SRR S e AL O SR AR I s s 8, 75 A Nebula Graph 85/,

o SRR RTEARE (A0 MySQL) &S AASRSE (W1 HDFS) Attt =(BdE, A0k B NIYEERE, el b8 R Aess
BdE, HHS A Nebula Graph %%,

o AR ORI EBURA i Nebula Graph GEIRAIFY SST stff, FS A Nebula Graph ¥/,
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5.1.1 A Nebula Exchange

it
Exchange EHLI LA :
o SERMERE | SRR 2 AN AR B FSRIREYE S A Nebula Graph B/, (#TRSTREIRE.
SR SST & SCRFRFARIRIER B L0 SST X, MTEIES A,
B X Linux RG-S A SST 3ff,
o CRHWTREE | S ARUEN SR R, AT AT, fEadh s AR,
B HETOTH Neodj BRI ScRil 4%,
o U EME | RAEEBURT AR SR ATE, RASEWIRSS, REFHHT Nebula Graph (A1,
o ZEVER | SRR G AZ MRENIAZEM, AR A] DUR A [F R R IR
* Giitohfe | Apache Spark™ HRIYSINERSEHHE ASRVERI ORI IR EL

o SFH, *AFKAF %A HOCON (Human-Optimized Config Object Notation) Al A&z, BRI RN, (F1 HARAR
Eo

BIERITRR
Exchange v1.x XHFEREDU T BCRIFEREGR % 9 Nebula Graph v1.x BEIRBIFYARLAEEE

* f#ifife HDFS R, @i .
* Apache Parquet
* Apache ORC
* JSON
* CSV

¢ Apache HBase™

* BB | HIVE

o FEEE © Neodj 2.4.5-M1, 1Y Neodj SCHilsigift
o RRBUBHEZE : MySQL

o VACHEIER A Apache Kafka®

o KAATHIEE RS © Apache Pulsar 2.4.5

A EHT 202144 H7H

-196/340 - 2021 Vesoft Inc.



5.1.1 A Nebula Exchange

{EFRH
Ak Exchange vi1.x BY—25fs F R,
NEBULA GRAPH A%

Exchange v1.x {{3Z#F Nebula Graph v1.x, &7 HERAMNExchange T AZHEE Sl ANebula GraphH, #llf# i Exchange v1.15%A
¥#EFE Nebula Graph v1.2.0,

WIRMEIELEfE ] Nebula Graph v2.x, 1#Ef#if] Nebula Exchange v2.x,
{ERIFIR
Exchange v1.x R T IERSE

¢ CentOS 7

* macOS
BEBH © X Linux RESFFFA SST 3Cfhs
R
FRUE Exchange v1.x IE5 TIE, MIANEHLES EESZEEDUT @M
* Apache Spark : 2.3.0 MU _ERiA
*Java: 1.8
* Scala : 2.10.7, 2.11.12, 2.12.10

LU AR, TFE%EE%E Hadoop Distributed File System (HDFS) :

o IE P RGER HDFS Lry#ds
* LU SST tfis=GEREEE

IREEH: 202144H21H
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5.1.1 A Nebula Exchange

B 2
ARG T EAEER Exchange N RIRETR 2 T ARIY 7 1A RE

* Nebula Exchange : fEA T fEFFN Exchange 5 Exchange v1.x, —#%T Apache Spark™ Y Spark MM, HTHEFIETE, &
TR Z AR IF R XA B F 54 Nebula Graph BEIRBIM SATEGE, &S A Nebula Graph,

* Aparch Spark™ : J2& R A NUSEHRAL B B Ay pEiE R T 5515, 2 Apache RS —NIFRIIH,

* Driver Program : fEARFMHHEFA Driver, 2217 AN main EEIEEH#E SparkContext SRR,

G EHT: 202144 7H
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5.1.1 A Nebula Exchange

Al
Exchange Xf#LEffiAlt) Nebula Graph ?
BRI L& Exchange 19 (IR 8 Exchange *f Nebula Graph MEH7HHEE.
Exchange 45 Spark Writer {14 %% ?

Exchange /27E Spark Writer 54 EF- &1 Spark MHREF, —#¥E5EHFED AR PR BRI ET# %] Nebula Graph /1, {HE,
G 4E TR 4E P #E Exchange b, 5 Spark Writer #ikt, Exchange AL FGH :

o TEEFEFWHEIEE, 41 MySQL. Neodj. Hive, HBase. Kafka, Pulsar %,

* 84 7 Spark Writer AR5 [Al#, 41, Spark $2EX HDFS HEAYEUREN, BROASEGEIRIREAEE N String 2654, AIAES Nebula Graph
EXH) Schema [H, A, Exchange 17 8dEZET B S VCRLAIZEIL 4, 24 Nebula Graph & X Schema H#dEIET M IE
String 2820 (41 double) W, Exchange £¥% String J8RUNYIFEIRFE X M AYZZ (U1 double) ,

REHEH: 20214F4H7H

-199/340 - 2021 Vesoft Inc.



5.1.2 #®i¥ Exchange

LT 5 B4R Exchange v1.x :
1. 5if% nebula-java JEAHD,
git clone -b v1.0 https://github.com/vesoft-inc/nebula-java.git

2. YJF| nebula-java HFE, 4Tl Nebula Java 1.x,

cd nebula-java

mvn clean install -Dgpg.skip -Dmaven.javadoc.skip=true -Dmaven.test.skip=true

3. BEA tools/exchange H3%, f4ii¥ Exchange v1.x,

cd nebula-java/tools/exchange
mvn clean package -Dgpg.skip -Dmaven.javadoc.skip=true -Dmaven.test.skip=true

GERINIE, SERTDUE SR H S B EIATT H REE i,

f——— README.md

f—— dependency-reduced-pom.xml

f—— pom.xml
f—— scripts
f—— README.md
—— mock_data.py
—— pulsar_producer.py
f—— requirements.txt
| —— verify_nebula.py
f——src
| —— main
—— target

—— classes

—— classes. timestamp

f—— exchange-1.x.y-javadoc. jar
f—— exchange-1.x.y-sources. jar
f—— exchange-1.x.y. jar

f—— generated-test-sources
|—— maven-archiver

f—— maven-status

f—— original-exchange-1.x.y.jar
f—— site

f—— test-classes

—— test-classes. timestamp

£ target HRT, ZAILIER] exchange-1.x.y.jar XfF,

5.1.2 %#i¥ Exchange

B © JAR XfFRARS 22K Nebula Java Client fEARAR T 7o 0] LIfE nebula-java /%R Releases T & & Y v1.x fiAs,

TEER RN, &R LIS target/classes/application.conf . target/classes/server_application.conf . target/classes/stream_application.conf RESZFR

TH OB LS A

RIGEH: 202144 7H

-200/340 -

2021 Vesoft Inc.


https://github.com/vesoft-inc/nebula-java/releases

5.1.3 &Et5rE
SAKIBSE
HSAT A SR 4 3848 Exchange 157K I 54E S A %] Nebula Graph 1,
AR
FrE TR 2§, EEERRLTEE
« BAZAEHE T Nebula Graph H K WS | SFHERSS 801 TP Mk, F P % RIS,
* D452 Exchange %%, ¥4IEE, $% %ilt Nebula Exchange.
* B4% % Spark,
* 7f Nebula Graph " EHIREARENFEEE, EHEREMDISINLI, BIES,
BES R
HELUT 4 B R R IRI R § A Nebula Graph K

1. 7 Nebula Graph H[&, @iEoEEzem., aldEEEdESR (Schema) .
2. (aik) ACEEEGE. IR0, £S5 A Neodj IV, NRESFHERE, £ Neodj BUEFEH NIEE MRS EMEANERS],
3. 778IfEek Spark., Nebula Graph DU siRTBAERE D & 1,

ViR 5Ep% Exchange 4il%)5, A nebula-java/tools/exchange H %, fZR[LIZ7 target/classes/server_application.conf .

application.conf Al target/classes/stream_application.conf SZ{F{ECKLE 1T,
4. (ATE) FeAEFCIE SR I,
5. [f] Nebula Graph 5 A %k,
6. f Nebula Graph FIRIEEIRE S CLTEES A
7. (A[i%) 1£ Nebula Graph FREHZ5],
KT UL, SUEEUERIERR, RIS E MBI ERE] |
* § A Neo4j ¥z
* S A HIVE %
* DA CSV X4
* S A JSON ek
* S A SST xtH4ds

5.1.3 #{EfER

target/classes/

BJaEH 2021F4H7H
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5.1.3 #{EfER

S A Neodj B

SERTLUE A Exchange F Neodj #iEEL&H &S A Nebula Graph #dE/4,
LMAE
Exchange £/l Neo4j Driver 4.0.1 % Neodj BIEViEE, HITHESH 28, EBEEERE XHPEAHFRZE (label) #1553
(Relationship Type) Hzh{THY Cypher 1Ef], L% Spark 77X, 1EE%dES HIERE,
Exchange 8 Neo4j $HBENTFESEM LT TIE
1. Exchange 1) Reader 2JFHLESIIEH exec #7719 Cypher RETURN EA)E BN CONT(*) , FHHUTXDMES), MWTIRIEHREE,
FARYE Spark 77 XEEIHEEN 7 X VR A RS BAAN,

2. (FNi&) ANRAFECE T check point_path H3%, Reader &XiIZEVHFHRICHE, AR YT TEALHVIRE, Reader XUHEFA Spark 77X i%
BB RRAN,

3. fEf9> Spark 77X H, Exchange 'y Reader &7F Cypher iBA)GHIZIARIFR skip Fl Lvim iEf), A Neodj Driver FATHULT, IF5URE
DHE|RFER Spark 47X H,

4. Reader &J5IHREINEHELEK DataFrame,

ZEIt, Exchange RIZERTA Neodj BIEN S, 25, #dEHEIFTE A Nebula Graph @&,

AT RRA T BIFTR,
DataFrame
= A Blskin/limit 25453 id fieldl1 field2 _
*Hﬁxﬁﬁggﬁghmnﬁﬂéﬂ H#475 A Znebula
SX1
0 valuel  value2
—match .. skip 0 limit 3————————®{ 1 valuel value2 nebula client
2 valuel  value2
y
X2
3 valuel  value2
. . .. . nebula
neodj server [—match .. skip 3 limit 3———®1 4  valuel value2 ————nebula client————" server
5 valuel  value2
X3 A
6 valuel  value2
—match .. skip 6 limit 3=————————®{ 7  valuel value2 nebula client
5 valuel  value2

AL RBIBHAI A Exchange 1 Neodj FEdEIE S A Nebula Graph #%E,

Bl AN DU P 2T RdE, - RgdEid SST SUfIF Neodj HIRE#LEH A Nebula Graph #a/4, HARIEIAMRE, A
EXHES AR, HEESE A SST Xff.

R

BOSAEIE Neodj BdEE A —NRBIESE, FEMH Exchange FEJE T E] Nebula Graph HdlE&EH,
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REE
BUF ARG Py PR RC S L

* IRS5 AR
¢ CPU : Intel(R) Xeon(R) CPU E5-2697 v3 @ 2.60GHz
* CPU Wi @ 14
* {7 : 251 GB

* Spark : ##/li, 2.4.6 pre-build for Hadoop 2.7

* Neo4j : 3.5.20 Community Edition

5.1.3 #{EfER

* Nebula Graph 1.2.1, {# Docker Compose %, FH4M(EE, % [ Docker Compose % Nebula Graph

BIEEER

Neodj WEHREERMT !

o WiRhbRE (HAL&%N tagA #1tagB) , #it 100 HA4NTis (node) o

o —fEE LRSS X R (Relationship Type, It edgeAB) , it 1000 5% %4 (Relationship) .

EAR=FSHINEL T RAUREE .

BEZAY @Yk idInt J@1E idString

tagA int string

tagB int string

edgeAB int string
BUEEEER

FEAREIF Neodj #BIEZEH Nebula Graph ZUEZEMEEATT :

* Neo4j #ds/E
o ARSSBRHBHE RO T8 & bolt://127.0.0.1:7687
* P44 neodj
* %40 neodj

* Nebula Graph #{E/% :
* JRESARHIIE RS20 © 127.0.0.1:3699
* P4 @ ARBIFR Nebula Graph ¥dEE% A B &AL,

* 20 . password

AifRSt
FART R AR 2 0, SRR TSR
* B&5E Exchange %%, HHEE, $% %1% Exchange,

* AR Spark,

J&1: thoolean
bool
bool

bool

FilL, HF4H user

* £ Nebula Graph H I EEHREXFFRERELE, QBRSNS BIEF.
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https://github.com/vesoft-inc/nebula-docker-compose/blob/master/README_zh-CN.md

BESR

% 1. 7 Nebula Graph FIJZEHIEIER (Schema)
BRI REIZ R, AT BTN Nebula Graph M2 EEdEE
1. iINEBESAEEE © Neodj HRIFRZEA] X RIS N HEN S Nebula Graph H BB EE S0 W 6 RAUT R RFTR,

Neo4j B# Nebula Graph %% BHALW
Node Tag tagA #l tagB
Relationship Type Edge Type edgAB

2. 15k Nebula Graph TN KR « SEMEARE * (2 £ 10) . ARFIHEIEHR 10,
3. W1\ Nebula Graph FENRIAREBE. ARFIHFEZN 1,
4. 7 Nebula Graph EOI#—EZH test, FHAIE—NEREIEHER, 4 TFHR.

-- glEEZRE, FARAPRIEAFE—TEIAR
nebula> CREATE SPACE test(partition_num=10, replica_factor=1);

-- MEEEZE test
nebula> USE test;

-- BIEARE tagh
nebula> CREATE TAG tagA(idInt int, idString string, tboolean bool, tdouble double);

-~ PUEATE tagh
nebula> CREATE TAG tagB(idInt int, idString string, tboolean bool, tdouble double);

-- BUERANZERY edgeAB
nebula> CREATE EDGE edgeAB(idInt int, idString string, tboolean bool, tdouble double);

%7F Nebula Graph MENEZ(FE, £% (Nebula Graph Database Ffift) 1y PudIf4s,
SR 2. BERBIE
N T HERE Neodj BB SHHE, /£ Neodj BIEEH N tagA 1 tagB 1 idint EHEAIERS], EAMEE, 2% Neodj A Fit.

1 3. (EeRECE T

5.1.3 #{EfER

5EiK Exchange Zwi¥/5, #EA nebula-java/tools/exchange H3%, #ERILIZ#E target/classes/server_application.conf {ECRECE X1, fEAREIF, X
WE 4 neodj_application.conf o LAF(UEANBIASAARARIVACE G R, AICREI A 6 AL E TR A0 RE, (HESe4t TRCE A, Spark Al

Nebula Graph f%flE, 2% Spark 24, Nebula Graph 244,

{
# Spark HEXEE
spark: {
app: {
name: Spark Writer

}

driver: {
cores: 1
maxResultSize: 16

}

cores {
max: 16
}
}

# Nebula Graph #8XEE
nebula: {
address: {
# LUF/9 Nebula Graph 9 Graph ARSZH0 Meta ARSSPARTEANEEH IP HbitRkiwOl,
# MBS NMAE, 8K "ipl:port","ip2:port”,"ip3:port"s
# REMIEZ BIUESGES (,) .
graph:["127.0.0.1:3699"]
meta:["127.0.0.1:45500"]
}
# HEMWKSHUAAE Nebula Graph FHMEZEEHEHIEIR.
user: user
pswd: password
# 1EE Nebula Graph FREEE AFIEAEZEIZM.
space: test
connection {
timeout: 3000
retry: 3

}
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https://docs.nebula-graph.com.cn/manual-CN/1.overview/2.quick-start/1.get-started/

execution {
retry: 3

}

error: {
max: 32
output: /tmp/errors

}

rate: {
Limit: 64M
timeout: 1000

}

}

# AR

tags: [
# REIREEXER
{

name: tagA

# 1B Neodj IEFERRSSSMhAE, String R, MILFA "bolt://ip:port"s
server: "bolt://127.0.0.1:7687"

# Neodj HIEEERMKSMEN.

user: neo4j
password: neo4j

# RAMREME, BRIMEA false, RAAFME ; REA true B, RRME.

encryption: false

# IGEBIRBUEATIE Neod) BUIBEMIRTF. MREMER Community Edition Neodj, RZFFXNEH,

# database: graph.db

type: {

# IEERIERIR, REH neodjo

source: neo4j

# fEESBUES A Nebula Graph BIA R,

# FILUREA @ client (UBFEHHRSA) M sst (U SST XHREAFA)
# XF SST XHSAERE, B2EXH 1 SA SST X (https://

# docs.nebula-graph.com.cn/nebula-exchange/

# use-exchange/ex-ug-import-sst/) o

sink: client

}

# $87%E Nebula Graph Schema FRFRZEXRAIBIERH, MUFIRF AT,
# 5 tags.fields ZURPHIBIMERIT——IR, FEARMSEXER,

# SNBERIZEAURGES () B

nebula.fields: [idInt, idString, tdouble, tboolean

# EEIREIEFS Nebula Graph HREFRAVEMLRTF,

# BOIRIRIIE, STBERTZEANERGES () BH,
# FIHMBEERTIUAS exec HIIHHEMERIMEIT—B.
fields : [idInt, idString, tdouble, tboolean]

# SERBIRRENBMEREIES Nebula Graph & VID KRR,
# INREMEF int & long KA, M vertex &i& VID 3,

vertex: idInt

# MRHIEAZ int 268, MM vertex.policy FEE VID BREIERER, EIU&EN "hash's

# vertex {

# field: name

# policy: "hash"
#}

# Spark MY XHE, ERAER 32

partition: 10

# BREA Nebula Graph BWRBUESE, FIMESN 256,

batch: 2000

# RERESAHEEENER, ATHREE,
# MRKIRE, RTFERMRES,
check_point_path: "file:///tmp/test"

# B Cypher B4, M Neodj BUIEBEFIFITT RMITENRMEMY, HIEEFIHR
# Cypher BAITHEUENSE () 4R,
exec: "match (n:tagA) return n.idInt as idInt, n.idString as idString, n.tdouble as tdouble, n.tboolean as tboolean order by n.idInt"

}

# MRAZMFE, WS ERARIESHITERXER.

1

# AMEH IR
edges: [
{

# $57E Nebula Graph FREJIAZEEI LT,

name: edgeAB
type: {

# IEERIERIR, REH neodjo

source: neo4j

# IBEIBHIES A Nebula Graph BIA,

# FILURER : client (UBFIHHRFA) M sst (W SST XEHEXFA) o
# XF SST XHSARE, BEXH 1 FA SST X4 (https://

# docs.nebula-graph.com.cn/nebula-exchange/

# use-exchange/ex-ug-import-sst/) o

sink: client
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# iR8 Neod) BURERIER, SIF IP iuht. 3RO, AFRMEBL.
server: "bolt://127.0.0.1:7687"

user: neo4j

password: neo4j

# BA Cypher 154G, RnM Neodj HIBEFZ X REM.
# Cypher IBAIRHEMEXSS (*;") £R.

exec: "match (a:tagA)-[r:edgeAB]->(b:tagB) return a.idInt, b.idInt, r.idInt as idInt, r.idString as idString, r.tdouble as tdouble, r.tboolean as tboolean order by id(r)"

# 7£ fields BIEE Neodj HEXRMIBIERTF, HIIREY value

# =EA Nebula Graph 1 edgeAB HYEM (nebula.fields) {ERIR
# fields # nebula.fields BEHIEENR——IIR

# MBEFEEESNIIRH, BERGES () BHF

fields: [r.idInt, r.idString, r.tdouble, r.tboolean]
nebula.fields: [idInt, idString, tdboule, tboolean]

# IBERMIERENEMAENER Nebula Graph BAIEEIAS VID,

# WNREMER it HE long B!, R source.field RBEHCIAS VID 5

# source.field: field_name

# WRAZE EFERIREME, NI source.policy FEE VID BRETEERE, BIVEERN "hash"s

source: {
field: a.idInt
policy: "hash"
}

# IREFEIEPENBIEAEIEA Nebula Graph WAYLE S VID,

# NREMR “int’ RE long” HKE, A target.field REL S VID 5

# target.field: field_name

# MBEARLMERMEYE, MR target.policy F8E VID BREIERES, BIUEEH "hash',

target: {
field: b.idInt
policy: "hash"
}

# JEREIRFE—FIBUBIER Nebula Graph #izfY Rank {ERIR.
ranking: idInt

# Spark MIXEE, BRIAMER 320

# JEEE Neodj HIBEFIES], ¥ partition i&EH 1
partition: 1

# BXREA Nebula Graph BYREUEE, BIAMER 256
batch: 1000

# RERESAHEEENER, ATHRSE. IRKRE, RTIFBAMREE.
check_point_path: /tmp/test

exec [ E iAH

5.1.3 #{EfER

TERCEJFEERY tags.exec B edges.exec ZHUN, FTEE A Cypher BB, J T RIEGRE WS RIEF—, I HR THIIIES AN RRE
1, MAVEDIESE Cypher HIEAFTHIA ORDER BY A1, [N, 4 TiEEEBHET AR, RINEIAERSIWEMEENPEFIENE. MREARS],
BT IEEOAET, SRR T, DIEEAeR, ASOANPEF AR, ERTDURIE a2y ID T, HER

partition BEN—MRE/NIIE, i Neodj FIHEFEEN.

il : {EA] ORDER BY —-H] R AE KA T ARIIN [H],

B4, Exchange FEAEARF Spark 77 XHATAF Skip A1 LINIT (9 Cypher 156, FfLL, £ tags.exec F edges.exec X% Cypher IEAIHAHE

&1 SkIp Al LIMIT FH,

tags.vertex 5% edges.vertex EiiE i

Nebula Graph {EQUERAGAN Z5F ID (FhME— T8, AUREROFEN R ESZTRPIEIE, 7L, BRARFEAD Neodj JEHE(EE Nebula
Graph 19 ID, WX MEMEETE Neodj HREELN, RSB EL ID”, ENNNIEIRH HHE—%21F A Nebula Graph 1, HERIMEH

i, HTEEES SRR H A Nebula Graph HE#HE, mERFIVETEH TREFRIEE Neodj Hi#rhysidi,

check point_path Fit & i5HH

AOSE T WS EIRE, Dl BRI, RIS 2], AR ROIZSARINGS, PIAINRERIIBER bR R, (R, HEEECX partition

TR
SB4. (%) REMEXHRTER

SERELIE R, SBITLL T e R AR E SR UG IR, R TSRIEM, 28 S AmS
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SSPARK_HOME/bin/spark-submit --master "local[10]" --class com.vesoft.nebula.tools.importer.Exchange target/exchange-1.x.y.jar -c /path/to/conf/neo4j_application.conf -D

% 5. [ Nebula Graph S AR
BATLU N a4 Exchange 1 Neo4j HEdETFE] Nebula Graph H, X FSEIUH, 5% SAGHSEL
$SPARK_HOME/bin/spark-subnit --master "local[10]" -~class con.vesoft.nebula. tools. importer.Exchange target/exchange-1.x.y.jar -c /path/to/conf/neodj_application.conf
B © JAR SUPFRRACS DUESCRRR RS EIRY JAR SUIFA AR i,
$Re6. (Ak) WKIEHUE
J&EA[LIE Nebula Graph &/ (541 Nebula Graph Studio) HEHUTiEA), WIAMGERGCSA, 40 :

GO FROM <tagA_VID> OVER edgeAB;

ANGHREAZ 5T (edgens. _dst) HIRIABIRE S A,
AT UM db_dump TESGIHHEHEZ G ELEMS A, HAIEREE 2% Dump Tool,

H18 7. (Ai%) 7 Nebula Graph REMFRS|

5.1.3 #{EfER

Exchange § AKHEN, HAXTFA Neodj BIRFEHIIERS], Fibl, SARIES, EAILUE Nebula Graph HEHAIEHFEMRS, HAMEER, &

% (Nebula Graph Database Ff) .
PrbEioR
DU s R ssdE, (UkSE, WrEReal T
* FA 100 H A, R 9s

* §A 1,000 75530, FEN 43 s
o SFEN 152
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https://docs.nebula-graph.com.cn/manual-CN/3.build-develop-and-administration/5.storage-service-administration/data-export/dump-tool/
https://docs.nebula-graph.com.cn/manual-CN/2.query-language/4.statement-syntax/1.data-definition-statements/

5.1.3 #{EfER

Ff}® : NEO4J 3.5 COMMUNITY #1 NEBULA GRAPH 1.2.1 3fLt

Neo4j fll Nebula Graph 7ERGZEH, HARBRAI R A X R —t2R, 2R RN Exchange TR EBIR £/, TR T
AT
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el i
oy

& ID/ME— 5

JEMEERT

PN

(Constrains)
HE

=i BT E labels
1EA] =X tags
il

FASREEILN
hd

HHRJEE

BT SR
[Eg

EIIEE AT

—ERR

PR 1

Neo4j 3.5 Conmunity

{¥ Enterprise ¥
RIHF

AGPL

Java

R3Hf

iz

Schema optional &{#
Schema free

Label (RJL(%H Label, Label
AYEEM Schema)

R ETHR (RAEZSELL
&) o HNE id) ARIH, BEH
LIFORPRIE T HEME—,

X

X

X

MATCH (n) RETURN distinct
Llabels(n);
call db.labels();

CREATE (:Person {age: 16})

SET n.name =V

MATCH (n)
WHERE ID(n) = vid
RETURN properties(n)

MATCH (n)-[r:edge_type]->() WHERE
ID(n) = vid

MATCH p =(a)-[]->(b)

WHERE ID(a) = a_vid AND ID(b) =
b_vid

RETURN p

Nebula Graph 1.2.1

K

S
Apache 2.0
C++

K

=

9 Schema

Tag/EdgeType (MHEADH
—/ Tag, #H% Schema *t
)

RREME—RRIRRE, BN
VID, VID AR,

X

2

TH

SHOW TAGS;

INSERT VERTEX <tag_name>
(prop_name_List) VALUES <vid>:
(prop_value_List)

UPDATE VERTEX <vid> SET

<update_columns>

FETCH PROP ON <tag_name> <vid>

GO FROM <vid> OVER <edge_type>

FIND ALL PATH FROM <a_vid> TO
<b_vid> OVER *

5.1.3 #{EfER

il Exchange 5%
L]

S S S U

* WJiE Nebula
Graph HE5ealE
Schema

* Neo4j #J Schema
75 Nebula
Graph AR —E

FHAH R E Z iR AR
BT — 13,

LILF ARG, DS
A5 P R Al

R2FALH,

A EHT: 202144 H15H
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5.1.3 #{EfER

SA SST X

Nebula Exchange AEIFAR[FSRIFEIIEIEEHL SST X515 A Nebula Graph #iEEH, Afiit Exchange FHEEGEE SN SST XhHS
A Nebula Graph FYSKEUEIE, FHHRALREAAMAE SR S F5eR SST SUF S AR 1E,
B : X Linux R HSF A SST X
EMAE

Nebula Graph EE# RocksDB ENEERIEI%T 1%, RocksDB 2HTRULIEIET %, ¥dELL Sorted String Table (SSTable) =17
%, SSTable E—/NNEE THEEKE, YHPFIREN <keyvalue> $EARSCHE, FIT &R IEE AR 1 BEAEUE,

RocksDB #2# 7 —%%I API A FOIEKS A SST 30, ABFEUHRS A REE,
ACH SST Fry#e N3 2% Exchange ) Reader, sstProcessor #1 sstWriter 5%, #&/MNEERACHEE RN FATR ¢

1. Exchange 1Y Reader MEdEiEHisEEdE,
2. sstProcessor %8 Nebula Graph ZRIFSA AL SST S0, 1FEEIAH, H Ef&3| HDFS, SST XfFEBE & mAAmIEdE, H,
o FURRIVEETSE | SXER. AUID (VID) | FRBEIUE ERIRSRRAE R,
o FORAINEEESE | P IXIER. EEMZS ID (rscvid Al dst_vid) . HRBUZE. SLHFERABLMARG R,
o 0 REAYIE BB SR MERE A T FH LS R
3. SstFileWriter @il SST 3¢ff : Exchange &fli#—4> SstFileWriter X5, AGFTH— XA LIE, 4% SST SCIFR, FTEEL ™%
G IFHTE Ao
4. 4pR SST XfF:2J5, RocksDB j@id IngestExternalFile() J7i%%F SST X5 A%l Nebula Graph .2, il :

IngestExternalFileOptions ifo;
// Ingest the 2 passed SST files into the DB
Status s = db_->IngestExternalFile({"/home/usr/filel.sst", "/home/usr/file2.sst"}, ifo);
if (!s.ok()) {
printf("Error while adding file %s and %s, Error %s\n",
file_pathl.c_str(), file_path2.c_str(), s.ToString().c_str());
return 1;

}

VM IngestExternalFile() J7i&M, RocksDB BRINZRSCIFH5 UEIEHE H%, I HIHZE RocksDB G ARAME, AH SST XA AySETE A % T
Memtable #IU7EHE], WIF Memtable %4 (flush) AL, F SST SXHFHGETE LSM MRMEMES, I XHDEE— T 2RFIS, HTHE
(o
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ERRH
RAIRATEIE, SA Nebula Graph K#fF 5% PIlTHR S AMRERANIR, ERELTAR :
« SRELELAE HDFS,
o (ERLE PR, DAL T IS
o FHURIIFRSAIIAUEE | tags. type.sink FI edges. type.sink AAEN st

5.1.3 #{EfER

* Nebula Graph # % &R, FEEFHN Nebula Graph $dEE Meta IRSHY IP HibFIH T, FHE5I0 SST SUHH{EAMIAT HDFS AYT#iEE

e
TEo

# Nebula Graph #AXEE
nebula: {
address: {
# 700 Nebula Graph #UEE Graph BRSZHY IP HbtitAlimO
graph: ["127.0.0.1:3699"]
# 700 Nebula Graph HUEEE Meta BRSHY IP HiitAliwOl
meta:["127.0.0.1:45500"]
}
user: user
pswd: password
space: test
path:{
# $BE SST MHREFDIAMAERE
local:/Users/example/path
# $8E L& SST XXF#Y HDFS ERE
remote: /example/

}

connection {
timeout: 3000
retry: 3

}

execution {
retry: 3

}

error: {
max: 32
output: /tmp/errors

}

rate: {
Limit: 64M
timeout: 1000

}
}

VA RTE S N RIBHR IR R RG]

$ A Neo4j ¥z

* S A HIVE #d&
S A CSV ¥R

* S A JSON SZ{4idME

* $A HBase ##f&[doc_TODO]
S A HIVE #dE[doc TODO]

* $A Kafka #d#fz[doc_TODO]

* $A MySQL #i#E[doc_TODO]

T HH: 20214F4H7H
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S A HIVE #iE

AL — ARG Exchange 1577667 HIVE #%#E S A Nebula Graph,

HiEs

5.1.3 #{EfER

A LIZEE Stanford Network Analysis Platform (SNAP) #2/Y Social Network: MOOC User Action Dataset DU BN FF 4% EIREUY

REER 97 ML IMEROBARE, wiF

o Wi (user M1 course) , i 7,144 A,

e —FhXHK (action) , #it 411,749 &4,

TEAIVEEREE, EATLIM nebula-web-docker FEHTE,

EAREI, ZEHEEELEFEA HIVE 88 nooc WEIEZEF, LU users. courses 1 actions =/ NFRIFE T ATA MABLIER, LIT & ERNVLE

o

scala> sql("describe mooc.users").show
Smmmmmmes dmemmmm oo dmmcemeo +
| col_name|data_type|comment |
S S frocccooo +
| userid| bigint| null|
Smmmmmmes dmemmmm oo dmmcemeo +

scala> sql("describe mooc.courses").show
S — R ——— T — +
| col_name|data_type|comment |
e dmmmsmmoeo dcccoea +
| courseid| bigint| null|
|coursename|  string| null|
I ——— T S +

scala> sql("describe mooc.actions").show
E—— T —— R — +
| col_name|data_type | comment
frmmmmemao drmmmsmmoe Fommmmem +
|actionid|  bigint| null

| srcid| bigint| null

| dstid| string| null
|duration|  double| null
|feature0|  double| null
|featurel| double| null
|feature2|  double| null
|feature3| double| null
|  label| boolean| null
E T —— CEST— +

BB : Hive 1Y bigint 5 Nebula Graph Y int X5,
FiRERE

ASORBIE MacOS T7Em, LU R XIVIMERLERR |

o TR -
* CPU : 1.7 GHz Quad-Core Intel Core i7
* N7£ : 16 GB

* Spark : 2.4.7, FAER
* Hadoop : 2.9.2, thafiz(iEE

* HIVE : 2.3.7, Hive Metastore /%N MySQL 8.0.22

* Nebula Graph : V1.2.0, {#ff Docker Compose &, 458, 5% {#iJfl Docker Compose ‘& Nebula Graph
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https://snap.stanford.edu/data/act-mooc.html
https://github.com/vesoft-inc/nebula-web-docker/tree/master/example/mooc-actions
https://github.com/vesoft-inc/nebula-docker-compose/blob/master/README_zh-CN.md

AR
THaa S AR 20, EREALITEER

* B&5E Exchange %%, F4HER, 2% % Exchange, ARBIH{fiH Exchange v1.2.1,

* B4 %% Spark,

* BAZLHIITE Hadoop A%, HEJE5) Hive Metastore i (ARflFA MySQL)

* B&EEIES) Nebula Graph, F3KHX

* Graph ft55. Meta ARG FRTENLERT 1P bk A8GHOE R,
* Nebula Graph £ 2 46 SRR H P 4 M H 51,

* £ Nebula Graph FaI#EEIEE (Schema) FIRIVATARER, SSRENZEUNAM, BIEE,

BIESE

%% 1. £ Nebula Graph H18l3 Schema

%LU T 31E Nebula Graph Al Schema :

1. #f5ik Schema % : Nebula Graph H#J Schema %41 F £,

2. £ Nebula Graph HAI#—/NE 2/ hive,

BH g
% (Tag) user
¥R% (Tag) course
A (Edge action
Type)

-- BlZEZE
CREATE SPACE hive(partition_num=10, replica_factor=1);

-- MEREZEE hive
USE hive;

-- BIBAFE user
CREATE TAG user(userId int);

-- BUEHRE course
CREATE TAG course(courseId int, courseName string);

-- BUEBAZERY action

CREATE EDGE action (actionId int, duration double, label bool, feature0 double, featurel double, feature2 double, feature3 double);

JE Tk

userId int

courseld int, courseName string

5.1.3 #{EfER

actionId int, duration double, label bool, feature0 double, featurel double, feature2 double,

feature3 double

JF@7#E—1 Schema, #1THIR,

%*7F Nebula Graph #HENEZ(ZE, £% (Nebula Graph Database Ffft) 1y Pud 14,

1% 2. {§F Spark SQL HfsiA HIVE SQL &4

JE 3l spark-shell 3f5i/5, KIGEITLL TR, A Spark BEBRHL HIVE FRyEHE,

scala> sql("select userid from mooc.users").show

scala> sql("select courseid, coursename from mooc.courses").show

scala> sql("select actionid, srcid, dstid, duration, feature0, featurel, feature2, feature3, label from mooc.actions").show

LUTA mooc.actions FRHIZHIIEEE,

Srmmmmsmao tommem dmcccscococssssooco=o oo S B dimcscscssoeo dhoccescccoeo o +
|actionid|srcid| dstid|duration| feature0| feature2|  feature3|label
T — S T S S T I S T S —— S +
[ 0|  o|Environmental Dis...|  0.0|-0.319991479|-0.435701433|0.106783779|-0.06730924  false|
| 1| 0| History of Ecology| 6.0]-0.319991479|-0.435701433|0.106783779| -0.06730924 | false|
| 21 0 Women in Islam|  41.0|-0.319991479|-0.435701433|0.106783779|-0.06730924|false|
| 3| 0| History of Ecology|  49.0]-0.319991479|-0.435701433|0.106783779| -0.06730924| false|
| 4 o Women in Islam|  51.0|-0.319991479|-0.435701433|0.106783779| -0.06730924| false|
| 5| 0|Legacies of the A...|  55.0|-0.319991479|-0.435701433|0.106783779|-0.06730924 | false|
| 6] 0 ITP Core 2|  59.0[-0.319991479|-0.435701433|0.106783779 | -0.06730924  false|
| 7| 0|The Research Pape...|  62.0-0.319991479|-0.435701433|0.106783779| -0.06730924| false|
\

8| 0| Neurobiology| 65.0[-0.319991479|-0

4357014330.106783779| -0.06730924| false|
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| 9 o 113.0(-0.319991479 | -0.435701433 | 1. 108826104 | 12. 77723482 | false |
\ 10| O|Media History and...| 226.0]-0.319991479-0.435701433|0.607804941|149.4512115 | false|
| 1l o 974.0]-0.319991479 | -0.435701433 | 1. 108826104|3.344522776 | false|
| 12| O|Environmental Dis...| 1000.0]-0.319991479|-0.435701433|0.106783779-0.06730924|false|
| B3] o 1172.0|-0.319991479| -0.435701433| 1.108826104 | 1. 136866766 false|
\ 14| o Women in Islam| 1182.0|-0.319991479]-0.435701433|0.106783779|-0.06730924  false|
| 15| 0| History of Ecology| 1185.0]-0.319991479|-0.4357014330.106783779-0.06730924|false|
| 16| O|Human Development...| 1687.0]-0.319991479|-0.435701433|0.106783779]-0.06730924|false|
| 17| 1|Human Development...| 7262.0]-0.319991479|-0.4357014330.106783779-0.06730924|false|
\ 18| 1| History of Ecology| 7266.0]-0.319991479|-0.4357014330.106783779|-0.06730924 | false|
| 19 1] Women in Islam| 7273.0|-0.319991479]-0.435701433|0.607804941|0.936170765 | false|
froooooooo oo e rooocooco S T oooccoooooo frocoooooooco i +

only showing top 20 rows

LI 3. (EeRECE

5.1.3 #{EfER

52 Exchange 4wi¥/5, #EA nebula-java/tools/exchange H3%, HRIE target/classes/application.conf SCHELX HIVE HEIHEM X AL E S fF, A
R, SCEEEE A hive_application.conf o DU AN IELHBIIA mABARIRIVELBS R, ARG AP A MR E I EsE R, ER5EE TR E b

B, Spark f1 Nebula Graph # XFCiE, 2% Spark Z40fll Nebula Graph 244,

# Spark HHXEE
spark: {
app: {
name: Spark Writer
}
driver: {
cores: 1
maxResultSize: 16
}
cores {
max: 16

}

}
# Nebula Graph #@XEE
nebula: {

address:{

# LUFA Nebula Graph B Graph BRSHN Meta ARSSFATEANERH IP H#bitRiwOl
# WNREZ ML, KA "ipl:port","ip2:port","ip3:port"

# REMIEZ BINESGES () R

graph:["127.0.0.1:3699"]
meta: ["127.0.0.1:45500"]
}

# HEEMNKSXIME Nebula Graph B EZEHNEHIERR

user: user
pswd: password

# 1E Nebula Graph FREEAFIENEZEAM

space: hive

connection {
timeout: 3000
retry: 3

}

execution {
retry: 3

}

error: {
max: 32
output: /tmp/errors

}

rate: {
Limit: 1024
timeout: 1000

}

}

# AMIBARE

tags: [
# REIREEXER
{

# Nebula Graph FRIHRZAIAREE 2 HTo

name: user
type: {

# FEEBIRFEX B, REA hive

source: hive

# fEESBUES A Nebula Graph B95 R,
# FILURER @ client (UBFPEHHRSA) 1 sst (U SST XHRHASA) -
# XF SST XS ARE, BEXM | §A SST Xf+ (https://
# docs.nebula-graph.com.cn/nebula-exchange/
# use-exchange/ex-ug-import-sst/) o

sink: client

}

# IRBIRIBUERE mooc H users REUERY SQL EA
exec: "select userid from mooc.users"

# 7£ fields BIETE users RPAMIFILHM, HMRA value
# RAEA Nebula Graph F¥SERBM userId (nebula.fields) HYEIEIR
# fields # nebula.fields BEHEENF——IIR
# MREREIEESNIIRH, BRGES () BHF

fields: [userid]
nebula.fields: [userId]
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# IBERPE—FIEIEA Nebula Graph g VID BISKIE,

# vertex.field MEXAS Lilt fields FEIFIARIF—B.

# WNRBIBARZ int HE, NFRM vertex.policy 18TE VID BREFIREE, EiI&EA "hash", BEMUT course HREHIEE,
vertex: userid

# BXREA Nebula Graph MIRASEIER.
batch: 256

# Spark X E
partition: 32

# isImplicit BIEULBAZE | https://github.com/vesoft-inc/nebula-java/
# blob/v1.0/tools/exchange/src/main/resources/application.conf
isImplicit: true

name: course
type: {
source: hive
sink: client
}
exec: "select courseid, coursename from mooc.courses"
fields: [courseid, coursename]
nebula.fields: [courseld, courseName]

# IEERPE—FIHIES Nebula Graph Hg VID HIKIR.
# vertex.field MEXUAS Lt fields FEIFIAMRIF—B.
# WRBIEARZ int BB, MR vertex.policy EE VID BREJEERK, EIWGKEN "hash"o

vertex: {
field: coursename
policy: "hash"
}
batch: 256
partition: 32
isImplicit: true
}
]
# SIEHEIE
edges: [
# IRBHAE action HXER
{
# Nebula Graph HRRFRIAIIAZERLEFR,
name: action
type: {
# IREBERXMEN, REA hive
source: hive
# IBEBHIES A Nebula Graph BIA,
# FILURER : client (UBFIFHRFA) M sst (M SST XEFEXFA) o
# XF SST XHSARE, BEXH 1 FA SST X4 (https://
# docs.nebula-graph.com.cn/nebula-exchange/
# use-exchange/ex-ug-import-sst/) o
sink: client
}
# IREIREEIEE mooc H actions REGEMY SQL BA
exec: "select actionid, srcid, dstid, duration, feature0, featurel, feature2, feature3, label from mooc.actions"
# 1 fields BI5%E actions RAMFIRM, EITRA value
21EA Nebula Graph A action HIEME (nebula.fields) {ERIR
# fields # nebula.fields BREENR——IR
# MREFEEESNIIRH, BRGES () B
fields: [actionid, duration, feature0, featurel, feature2, feature3, label]
nebula.fields: [actionId, duration, feature0, featurel, feature2, feature3, label]
# 7£ source 2, §¥ actions RPE—FHERBESEIER
# 1F target B, ¥ actions RAE—FERNBLSEIBR
# RBIBRZ int 3L long XA, BEEIEEHR
# WRHIEARZ int 2B, NFRN vertex.policy FEE VID BRETEEER, BIVEERN "hash”
source: srcid
target: {
field: dstid
policy: "hash"
}
# BREA Nebula Graph HERASREIES.
batch: 256
# Spark HXEE
partition: 32
}
]

SR 4. (%) MERBXHREIER

SERRICIE G, BT PR AR E R UR G IER, X TSRIEN, 28 SAmHEH
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SSPARK_HOME/bin/spark-submit --master "local" --class com.vesoft.nebula.tools.importer.Exchange /path/to/exchange-1.2.1.jar -c /path/to/conf/hive_application.conf -h -D

%% 5. [] Nebula Graph SAHUE

O

SBITLUT 4Rt HIVE HiWEdE S A Nebula Graph 1, X FSEINHIH, 2% SAGHSH
$SPARK_HOME/bin/spark-submit --master "local” --class com.vesoft.nebula.tools. inporter.Exchange /path/to/exchange-1.2.1.jar -c /path/to/conf/hive application.conf -h
S 6. (Ak) EIEHUE
0] LI/E Nebula Graph %/~ (/4 Nebula Graph Studio) BEH#{TiEH), WIASIEEEESA, B4

GO FROM 1 OVER action;

WEGREA2% 5 (action._dst ) BENRIABHEE S Ao
BRI LUER db dump TESIHEIREGELEHT A, HEHNEAFERES%E Dump Tool,
HT 7. (Ai%) 7 Nebula Graph REMFES|

FARIRG, &RTLIE Nebula Graph TE#OIEIFERZRS], F4(ER, 2% (Nebula Graph Database Ff)

HJE T 20214E4H 15H
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https://docs.nebula-graph.com.cn/manual-CN/3.build-develop-and-administration/5.storage-service-administration/data-export/dump-tool/
https://docs.nebula-graph.com.cn/manual-CN/2.query-language/4.statement-syntax/1.data-definition-statements/

5.1.3 #{EfER

S A CSV Xz

AL RBI A #H Exchange 7% E HDFS £ CSV X f#dES A Nebula Graph,

WIREFE ] Nebula Graph § AR CSV XX, &% CSV X5 AnRM,
HiEE

A PIZEE Stanford Network Analysis Platform (SNAP) #2441 Social Network: MOOC User Action Dataset DS FHZNFF LS _EAREY
AEEN 97 NMRELIMENROIBIESE, o

o WiZs (user F course) , it 7,144 4,

o —fhXHR (action) , it 411,749 550,

PEAIEdEE, &a] UM nebula-web-docker (2 T #,

MREE
ASORBIE MacOS TFIemk, LUT R &AL ESEE
o TR

* CPU : 1.7 GHz Quad-Core Intel Core i7
* N7E : 16 GB

* Spark : 2.3.0, B

* Hadoop : 2.9.2, thoafiz\iEE

* Nebula Graph : V1.2.1, {#ff Docker Compose &, #4158, 5% {#i/fl Docker Compose & Nebula Graph
AR

FaaSABHE 2w, EREEFHALITER

BE&5E Exchange Hi, HFAEE, 2% %% Exchange, ARFIH{EA Exchange v1.2.1,
* B4 %2 Spark,

* BEAREEIFIFE Hadoop AR5,
* B4¥EITE5) Nebula Graph, J£3KHX :

* Graph /Ik%. Meta IRSFTENLARRY 1P Hibb Al 15 R
* Nebula Graph BRI AR AT 44 N H 3D,

* {£ Nebula Graph FaI#EHIEE (Schema) FIRIVATERER, SISRENZERINAM, BIEE,
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https://snap.stanford.edu/data/act-mooc.html
https://github.com/vesoft-inc/nebula-web-docker/tree/master/example/mooc-actions
https://github.com/vesoft-inc/nebula-docker-compose/blob/master/README_zh-CN.md

BES R
%% 1. £ Nebula Graph H18l3# Schema
53t CSV X rEdRE, %00 T RAE Nebula Graph H@ll# Schema :

1. ik Schema % : Nebula Graph A Schema 41 FERFR,

5.1.3 #{EfE/

P e Ja

7% (Tag) user userId int

4% (Tag) course courseld int, courseName string

L8R (Edge action actionId int, duration double, label bool, feature0 double, featurel double, feature2 double,
g

Type) feature3 double

2. f£ Nebula Graph Hlli#—/EZEM csv, HOIE—1 Schema, I TR,

-- BlZEZEE
CREATE SPACE csv(partition_num=10, replica_factor=1);

-- EREZEE csv
USE csv;

-- BIEEAFE user
CREATE TAG user(userId int);

-- BUEHRE course
CREATE TAG course(courseId int, courseName string);

-- BIEBIANZE action
CREATE EDGE action (actionId int, duration double, label bool, feature0 double, featurel double, feature2 double, feature3 double);

%7F Nebula Graph #ENEZ(ZE, £% (Nebula Graph Database Fffit) 1y Pud T4k,
S 2. 0B csv Xt
AT ER
1. CSV XM E&MRYE Schema 1k 74, ¥41#(El55% Nebula Graph Studio PdFF4f,
B : Exchange S2#F L& # ke # L&KL CSV it
2. CSV XXfFssite e HDFS i, H RO,

LI 3. (EeRECE

52 Exchange %wi¥/5, ¥EA nebula-java/tools/exchange H3%, HRHE target/classes/application.conf SCHELR CSV HBUREIFM X ECE 1, HAR
Bk, SRR AN csv_application.conf o DA NGB AL BRI EE R, ATOROIFFARE AR ER TR, (H260E TR E LA,

Spark Ml Nebula Graph tHXAl#E, 2% Spark 2%l Nebula Graph Z%{,

{
# Spark HHXECE
spark: {
app: {
name: Spark Writer
}
driver: {
cores: 1
maxResultSize: 16
}
cores {
max: 16
}
}
# Nebula Graph #EXEE
nebula: {
address:{
# LUFA Nebula Graph B9 Graph BRSHN Meta ARSSFRTENNEEH IP HbitRiwOl
# WREZ MIE, KA "ipliport","ip2:port","ip3:port"
# FEMIEZ BUESGES (,) B
graph:["127.0.0.1:3699"]
meta: ["127.0.0.1:45500"]
}
# HEMWSHUIAE Nebula Graph FERZEIZEEIHEEHIBIR
user: user
pswd: password
# 1E Nebula Graph FHREE ARIEAEZC B

Space: csv
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connection {

}

timeout: 3000
retry: 3

execution {

}

retry: 3

error: {

}

max: 32
output: /tmp/errors

rate: {

}
}

Limit: 1024
timeout: 1000

# RIBIRE
tags: [

#
{

}

IBIRE course XER

# Nebula Graph HRSFRZAIARZE R,
name: course
type: {
# IEEBIEBRXMHE, ’BA v
source: csv
# IEERHIBESA Nebula Graph BIAR,
# FILURER @ client (UBFIHHRSA) 1 sst (U SST XHRAFA)
# XF SST XHSARE, BEX ! SA SST Xt (https://
# docs.nebula-graph.com.cn/nebula-exchange/
# use-exchange/ex-ug-import-sst/) o
sink: client
}
# CSV XXHFPATERY HDFS B&%E, String 3B, WUX hdfs:// Fko
path: "hdfs://namenode_ip:port/path/to/course.csv"

# IR SV XHERFRXL, WEA [0, cl, c2, ...
# KR SV XHEHRBBEESIS, FR course BRBIHERR.
# IR SV XHEEERK, WEART%,

# fields 5 nebula.fields HIIRREAA——IIRLo

fields: [_c0, _c1]

cnl,

# i&8 Nebula Graph 5 CSV XHEFIFIAYEMERTT,
# fields 5 nebula.fields HIIRREAA——IIRLo
nebula.fields: [courseld, courseName]

# Exchange 1.2.1 JRINT csv.fields B8 :

# MRAEBT csv.fields, Tt SV XHBEERX,
# fields MEBXUAS csv.fields HERBRF—B.
# csv.fields: [courseld, courseName]

# 8 SV PRIE—FIEIEA Nebula Graph Ass VID EYFRIR.
# vertex.field MEXAS Lk fields E csv.fields FHIFIARIF—H
# WRHIEARZ int BB, MM vertex.policy EE VID BREJERRK, EIWIKEN "hash"o

vertex: {
field: _c1,
policy: "hash"
}

# IMBARIERPRIENRAR, RIAAEGES () -
separator: ","

# BNR CSV XHRBERK, header REH true,
# N8R SV XHEREBERK, header ZEH false (BRIAE) o
header: false

# BREA Nebula Graph HIRASIKIER.
batch: 256

# Spark DXEHE
partition: 32

# isImplicit HIREBULBAESE | https://github.com/vesoft-inc/nebula-java/
# blob/v1.0/tools/exchange/src/main/resources/application.conf
isImplicit: true

# IRBIRE user MXER

{

name: user
type: {
source: csv
sink: client
}
path: "hdfs://namenode_ip:port/path/to/user.csv"

# Exchange 1.2.1 JFINT csv.fields B

# IR SV XHBERHERL, BREET csv.fields,
# M fields WECEBSAS csv.fields RIF—3L,

# Exchange 3% csv.fields ERIZEBIERRL.

# fields 5 nebula.fields BIIRFEAA——IIRL
fields: [userId]

# 1% Nebula Graph 5 CSV XHEFIFIRAYEMERTT,
# A5 fields HE csv.fields MIIRFE——IIRL,
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nebula.fields: [userId]

# MRAEBT csv.fields, Tt SV XHBEERX,
# BN BBUEENRIMERRK,

# fields WEEBMAS csv.fields WEBRF—,
# [IBY, vertex HIREHXMSE csv.fields HIREMRR.
csv.fields: [userId]

# vertex MIEXME fields & csv.fields FAARAIFIRARIT—HKo
vertex: userId

separator: ","

header: false

batch: 256

partition: 32

# isImplicit 1&@Ei%EA, 1#00 https://github.com/vesoft-inc/nebula-java/blob
# /v1.0/tools/exchange/src/main/resources/application.conf
isImplicit: true

}
]
# SIEHEIE
edges: [
# IRBHAE action HXER

{

}
]

# Nebula Graph HRRFRIAIIAZERL L FR,
name: action
type: {

# IEEBIERXHE, ’BA csv.

source: csv

# fEEINBUES A Nebula Graph BIA R,

# FILUREA © client (UBFEHHRSA) 1 sst (U SST XHREHAFA) -
# XF SST XHSARE, B2EXH 1 SA SST X (https://

# docs.nebula-graph.com.cn/nebula-exchange/

# use-exchange/ex-ug-import-sst/) o

sink: client

}

# 38R CSV SMFPRTERY HDFS B84%, String 28!, MU hdfs:// Frke
path: "hdfs://namenode_ip:port/path/to/actions.csv"

# IR SV XHEERHRXK,

# MEA [_c0, cl, c2, ... _cn],

# HRRET SV XHPEHKIES, (EH action ERMERR.
# IR SV XHEEERKX, NEART%A,

# fields 5 nebula.fields BIIRFEAA——IIRLo

fields: [_c0, _c3, _c4, _c5, _c6, _c7, _c8]

Gy

# Nebula Graph = action MIEMRTS, M5 fields BRFIIRFE——IFRL,

nebula.fields: [actionId, duration, feature0, featurel, feature2, feature3, label]

# Exchange 1.2.1 JRINT csv.fields 5% :

# INRACE Y csv.fields, it (SV XHREERX,
# XN BRIEENRIMEARK,

# fields MEBXUAS csv.fields WEREBRF—.

# csv.fields: [actionId, duration, feature0, featurel, feature2, feature3, label]

# MEAFINLR VID BUEKRIR,
# MRAZE int HEEIE, AR policy $8TE VID BREIERES, EIULEHR "hash"s
source: _cl

target: {
field: _c2
policy: "hash"
}

# FEABIRRPBIES AR, RARRTES ()
separator: ","

# IR SV XHHERK, header REH true.
# IR SV XGRSk, header REH false (2N
header: false

# XA Nebula Graph EANRAINEIER.
batch: 256

# 1&8 Spark HXEE.
partition: 32
isImplicit: true

# MREFEMIL, BRMEMDIERIEXHIRE,

}
SR 4. (%) WERBEXHREIER

SERICE G, SBITLL e A AL E S S R T IR,

$SPARK_HOME/bin/spark-submit --master "local" --class com.vesoft.nebula.tools.importer.Exchange /path/to/exchange-1.2.1.jar -c /path/to/conf/csv_application.conf -D

XTBRINY, 2% FAmHSH
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18 5. [@ Nebula Graph S AHIE
SBITLUT @40 CSV X4 S A% Nebula Graph #1, X TSEEH, 5% S AG NS,
$SPARK_HOME/bin/spark-submit --master "local” --class com.vesoft.nebula.tools. inporter.Exchange /path/to/exchange-1.2.1.jar -c /path/to/conf/csv_application.conf
SR 6. (AE) WIEHUE
10 LI/E Nebula Graph % /3 (/4 Nebula Graph Studio) BEH#{TiEH), HIASIEEEE A, Hl40

GO FROM 1 OVER action;

WIFHREAZ A (action. dst ) HIRIHBIEE S A,
BRI LUER db dump TESHEIRERGELEHT A, HHNEHFEES%E Dump Tool,
HT 7. (Ai%) 7 Nebula Graph REMFES|

FAEIRG, &RILE Nebula Graph FE#OIEIFERZRG], F4(ER, 2% (Nebula Graph Database Ff)

5.1.3 #{EfER

HJE T 20214E4H 15H
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https://docs.nebula-graph.com.cn/manual-CN/3.build-develop-and-administration/5.storage-service-administration/data-export/dump-tool/
https://docs.nebula-graph.com.cn/manual-CN/2.query-language/4.statement-syntax/1.data-definition-statements/

5.1.3 #{EfER

S A JSON X{$#iE
AL — A RBIEAAN A ] Exchange (&7 HDFS LY JSON X #F##ES A Nebula Graph,
BiRE

ARBIFTH JSON X (test.json) £5#44 @ {"source":int, "target":int, "likeness":double} , ZR/R source 5 target ZAI—F Llike XFR, it
21,645 5,

BUT 9 o3 - B

{"source":53802643,"target":87847387," Likeness":0.34}
{"source":29509860, "target":57501950," Likeness":0.40}
{"source":97319348, "target":50240344," Likeness":0.77}
{"source":94295709, "target":8189720," Likeness":0.82}

{"source":78707720, "target":53874070, " Likeness":0.98}
{"source":23399562, "target":20136097," Likeness":0.47}

IMRECE
ASORBIE MacOS T7Em, UMM XIVIMNERERR |

o TEERIAS
* CPU : 1.7 GHz Quad-Core Intel Core i7
* Nf%: 16 GB

* Spark : 2.3.0, ALK
* Hadoop : 2.9.2, thafiztikE
* Nebula Graph : V1.2.1, {#if Docker Compose #&. H4IEE, 2% (Il Docker Compose ‘& Nebula Graph
RISt
THETBEIRZHi, EFRERNLTER

* C&5ER Exchange i, TRAIER, 2% %71 Exchange, AURAIF{#AH Exchange v1.0.1,

!
* DA LEEIIFE Hadoop A%,
=]

21588355 Nebula Graph, F4KHL
* Graph fIR%5. Meta IRSSFTENLERM [P HIMERIGH (G R,
* Nebula Graph £ 2 6 SRR F 44 K B,

* /£ Nebula Graph H @I E IR (Schema) FIRNATAER, TERERIENILR, JBIEE,

-222/340 - 2021 Vesoft Inc.


https://github.com/vesoft-inc/nebula-docker-compose/blob/master/README_zh-CN.md

5.1.3 #{EfER

RS E
%% 1. £ Nebula Graph H18l3# Schema
47 JSON XHFHIVEE, %LU T8 {E Nebula Graph Hl|# Schema :

1. ik Schema % : Nebula Graph A Schema 41 FERFR,

P 5 Ja

Fr%5 (Tag) source srcld int
4% (Tag) target dstId int
sh267% (Edge Type) Like Likeness double

2. £ Nebula Graph HA#—/NEZEH json, HAIH#—1 Schema, 41 FFiR,

-- BlEEZE
CREATE SPACE json (partition_num=10, replica_factor=1);

-- EREZRE json
USE json;

-- BUEARE source
CREATE TAG source (srcId int);

-- BUBHRE target
CREATE TAG target (dstId int);

-- BIEBINZEE Like
CREATE EDGE Like (likeness double);

%7F Nebula Graph #WENHEZ(ZE, £% (Nebula Graph Database Ffift) 1 PudIf4,

SR 2. {bIE ISON XXfF
53BN SAAEGE JSON 2, RN, JSON St if#itE HDFS B, FFIRECCH IR .

B - ARG AUE R —4> JSON SXHFRIIN B A SALLEEE, Hrb, #R source il target KU SIS REEHY, FILL, TEEABUEN, XA

=

REEL B A, 1A Nebula Graph fii AssGAN, SUPFEEZMA, (ERERF RN DURG — R E AR IME, FrLL, HAEmEMN, ELhREN
i, BRAr ol O AL BAE S, R AR

SR 3. (EeRECE X

52K Exchange #mi¥f5, #EA nebula-java/tools/exchange H3%, HRE target/classes/application.conf SCEHEL SN FABITAH & WIECE X fF, TEAR
Birh, SCHEE A #4DN json_application.conf o BATFECE SCAFHERME T JSON IREHREFTARLE T, ARICREIH AL B E T eai R, (2Rt T
BiiE B, Spark fl Nebula Graph M#HXALE, Z# Spark Z%fll Nebula Graph 244,

{
# Spark HEXECE
spark: {
app: {
name: Spark Writer

}

driver: {
cores: 1
maxResultSize: 16

}

cores {
max: 16
}
}

# Nebula Graph #EXEE
nebula: {
address: {
# LUFJ9 Nebula Graph B Graph BRSSA0 Meta ARSSAR7EANZRHY IP HufbReimOl
# MBAZMNMAE, EXA "ipl:port”,"ip2:port","ip3:port"
# FEMHEZ BIMEGES (,) B
graph:["127.0.0.1:3699"]
meta: ["127.0.0.1:45500"]
}
# HEMKSXFE Nebula Graph EREZEHNEHIERR
user: user
pswd: password

# 1EE Nebula Graph FHEEE AKIENEZR B
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space: json

connection {

}

timeout: 3000
retry: 3

execution {

}

retry: 3

error: {

}

max: 32
output: /tmp/errors

rate: {

}
}

Limit: 1024
timeout: 1000

# SAIBARE
tags: [
# IRBIRE source HEER

{

# 1REA Nebula Graph ARIIRIAIIRELFR
name: source
type: {

# FEEBERX M, REA json.

source: json

# IEERSHIBES A Nebula Graph BY5E,

# AILURER [ client (UBFIHHZHSA) F sst (B SST XHEKSA)

# XF SST XHSARB, BEXH | SA SST X
sink: client

}

# JSON XHFPRTERY HDFS B&#R, String 28, MAUN hdfs:// Fko

path: "hdfs://namenode_ip:port/path/to/test. json"

# 7£ fields BIEE JSON X key BFF, HIFRA value
# 2fEA Nebula Graph APISEREM srcld BIEIER

# MRBEEESNME, ARXGES () B

fields: ["source"]

nebula.fields: ["srcId"]

# ¥ JSON SZEFFREA key WRAIEIEA Nebula Graph Hs VID HRIR
# 0K VID REUIERZ int A, NERAUTRARKE vertex WIEE, EHPIETE VID PGS, BIULEH "hash',

# vertex: {

# field: key_name_in_json
# policy: "hash"

#}

vertex: source

batch: 256
partition: 32

# isImplicit I&@Ei%EA, ¥ https://github.com/vesoft-inc/
# nebula-java/blob/v1.0/tools/exchange/src/main/resources/
# application.conf

isImplicit: true

}
# I§BIFE target MXER
{

}

name: target

type: {
source: json
sink: client

}

path: "hdfs://namenode_ip:port/path/to/test. json"
fields: ["target"]

nebula.fields: ["dstId"]

vertex: "target"

batch: 256

partition: 32

isImplicit: true

# MRFFEMTE, SELERERN

]

# SIEHEIE
edges: [

# 1%

{

EINAE Like XER

# Nebula Graph HR¥IRZAVIARERIZ TR,
name: Like
type: {

# IEEBIBRXHER, 1REA json,

source: json

# IBEIBHIES A Nebula Graph BIA,

# AILURER | client (UBFIHZHSA) F sst (M SST XHHHSA)

# XF SST XHSARE, 2EXH | §A SST X (https://
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5.1.3 #{EfE/

# docs.nebula-graph.com.cn/nebula-exchange/
# use-exchange/ex-ug-import-sst/) o
sink: client

}

# 18 JSON SZHFFRTERY HDFS B&1E, String 6B, MU hdfs:// Fsko
path: "hdfs://namenode_ip:port/path/to/test. json"

# 7£ fields BHEE JSON X key &F5, EIFRAY value
# 21F5 Nebula Graph FISERM Likeness HIEIRIR

# MRFBEEESNME, ARGES () B

fields: ["Llikeness"]

nebula.fields: ["Llikeness"]

# 4% JSON XHAREFED key MRAYEMEA Nebula Graph HBESFAL SR VID KRR
# 0K VID REIERZ int KB, NEAUTARABRAE source

# F/3 target MYIRE, EHEPIEE VID PRATHRES, EIEER "hash"e
# source: {

# field: key_name_in_json

# policy: "hash"

#}

# target: {

# field: key_name_in_json

# policy: "hash"

#}

source: "source"

target: "target"

batch: 256
partition: 32
isImplicit: true
}
# MRABEMNDAR, SEL LB
]
}

SR 4. (%) MERBXHFREIER

SERILE G, BT P RERLE R G IER, X TSRIEN, 28 SAmHEH,

W

$SPARK_HONE/bin/spark-submit --master "local” --class com.vesoft.nebula.tools. inporter.Exchange /path/to/exchange-1.0.1.jar -c /path/to/conf/json_application.conf -D
3518 5. [] Nebula Graph S AR
SBITLLF a4 JSON efF#dE S A Nebula Graph W, % TFBEIVHE, 2% SAGHSH.
SSPARK_HONE/bin/spark-subit --master "local” --class con.vesoft.nebula.tools. inporter.Exchange /path/to/exchange-1.0.1.jar -c /path/to/conf/json_application.conf
S 6. (AE) EIEHUE
J&A[LIE Nebula Graph %/ (641 Nebula Graph Studio) HfTi8EA), HAEIRRGESA, Hl40 :

GO FROM 53802643 OVER Like;

WFSRESAZ A (like. _dst) BIEAIEHEC S A,
BRI LUER db_dump T ESGHEIRZ S ELLMF A, AW EES%E Dump Tool,
S 7. (A5%) £ Nebula Graph &S|

SAEIRG, &ATLE Nebula Graph FEFGI#IFERZRS], F41ERE, 2% (Nebula Graph Database Fffft)

IJEE T 2021445 9H
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https://docs.nebula-graph.com.cn/manual-CN/3.build-develop-and-administration/5.storage-service-administration/data-export/dump-tool/
https://docs.nebula-graph.com.cn/manual-CN/2.query-language/4.statement-syntax/1.data-definition-statements/

5.1.4 ZHEH

5.1.4 BHUHEA
Spark 28

fEfiH Exchange S AZEN, ZTLURIETREILE Spark 28, HAMEEN Spark ZH5E, £% (Apache Spark S0#%4) o TROUZEE S
BRIOECE Y, KRN SELE, 25 R RRIFBIRN 50ERbl,

£ BRIME B gy VLR
w T
spark.app.name Spark string & Spark Driver Program ##7.
Writer
spark.driver.cores 1 int & Driver MFRIEL, (GEH FHEBH,
spark.driver.maxResultSize 1G string i 4> Spark #/E (BIANIER) HFTE 7 KIVFEFI LA R 1R
(DAFA ML) o fHIMERN 1M, 8 0 MIFRRERHI LR,
spark.cores.max x int i 2 DL AR RS e B SR B Mesos SR LIBTTHY,

PSR (MIEMEATHEND 1E RN ARFNRK CPU 8. 41
RRIE, NEBIAEA Spark ARSI HERFE RS EIY
spark.deploy.defaultCores B¥ Mesos 1Y infinite (AR FHIY
MR &

IJEEH: 20214F4H7H
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https://spark.apache.org/docs/latest/configuration.html#application-properties

5.1.4 ZHEH

Nebula Graph 18 % &

TRINMAEMH Exchange S ABHENEFHEIZEN Nebula Graph HX S8, KERNMHNIISEILE, SE N RKFELIRY R,

B BRIMHE Bge z8 Bl
T
nebula.address.graph I List[string] 2 Nebula Graph E#JE%E Graph AR MIHIESZE, A1H

BEAME, DSCSOGER () 7. 108
"ipl:port","ip2:port","ip3:port" o

nebula.address.meta xT List[string] Nebula Graph E##EE Meta MRS MIHIESIZE, WIHRA
ZAME, MFESCES () k. 188

"ipl:port","ip2:port","ip3:port" o

FD

BARER P4, BN user . 415 Nebula Graph
T BAAIE

- QSRR BIEARFA T, {EH root o

- QNSRBI T RFRIA Pt B 1488 AR f
VU6 L X 22 2 TR AR AR AT R

I

nebula.user user string

BRI P AT, BRA user HYZTEN
password . #[15 Nebula Graph &/ 7 H{HIAILE :
- {#iH root W, ZHE4H nebula o

- A PRSI, E KSR R D,

i

nebula.pswd password string

nebula. space x string = SAREN RIATEZEE (Space) #F5.

nebula.connection. timeout 3000 int

7|

Thrift JEREFTEN R, #4609 ms,

Thrift EEEEIXKEL,

nebula.connection.retry 3 int

7|

nebula.execution.retry 3 int & nGQL BT E L

nebula.error.max 32 int

izl

TS AR AR EL S RIBCREGA R R (E
I, #2219 Spark R EENEIE,

nebula.error.output x string 2 £ Nebula Graph k%% HeEBH#EIRERNHE
o SR LU X BEB R NS,

IR EHT: 202144 7H
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5.1.4 SR

SAGSEH
SERECE X HEEUR, BfTUUT @S FHEERIFNEAE S A Nebula Graph #(fE /%,
SSPARK_HOME/bin/spark-submit --class com.vesoft.nebula.tools.importer.Exchange --master "local[10]" target/exchange-1.x.y.jar -c /path/to/conf/application.conf

B © JAR SUPERRAC S DUBSERRR B EIRY JAR STIFA R i,
TRINM T A RS

28 prsular BRIME Bi

——class P x 57 Driver 33§,

--master = x {67 Spark £# Master HF2Y URL, H4I{5E2% master-urls,

= [l iz xE FERE M SRR

config

-h / --hive e false I ZRFR AN HIVE 5 A8,

D/ --dry 7 false BIEAN B BERRERCE SRR GG 2R, [ERRKER tags Fl edges HY

FLEIUZSRIER, EXS AR T RERIZ N,

IRJa R 20214F4H7H
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https://spark.apache.org/docs/latest/submitting-applications.html#master-urls

5.2 Nebula Importer

5.2 Nebula Importer

5.2.1 Nebula Importer§ ACSVX {4

%% Wlvesoft-inc/nebula-importer,

IJE R 20214F4H25H
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https://github.com/vesoft-inc/nebula-importer/blob/v1/README_zh-CN.md

5.3 Nebula Flink Connector

5.3 Nebula Flink Connector

5.3.1 f+42 Nebula Flink Connector

Nebula Flink Connector J2—/4>H & X1 Flink %83, %ff Flink M Nebula Graph E#dEEFILEEIE (source) , &N HAAE KR
TR EIEE A Nebula Graph E%dEE (sink) .

J&A[ LU Nebula Flink Connector M T T8 ¢
* EA[AIY Nebula Graph 48t HEEREHE,
* 1£[A—" Nebula Graph fEHPA R E 248 2 BEER LR,
* Nebula Graph 5 EAMEEIEZ TR EE,
BRI LIS E LU T XS Nebula Flink Connector :
* i F R
* H%E X source (NebulaSource)
* {7 X sink (NebulaSink)
* KERRBEH

RJGEH: 2021447 7H
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https://github.com/vesoft-inc/nebula-java/tree/v1.0/tools

5.3.2 4%iF Nebula Flink Connector
%LU T 5 841 Nebula Flink Connector v1.x :
1. 5if% nebula-java JEAHD,
git clone -b v1.0 https://github. con/vesoft-inc/nebula-java.git
2. YJHaE) nebula-java H3E, 477 Nebula Java 1.x,

cd nebula-java
mvn clean install -Dgpg.skip -Dmaven.javadoc.skip=true -Dmaven.test.skip=true

3. A tools/nebula-flink H3%, HH%wi¥ Nebula Flink Connector v1.x,

cd nebula-java/tools/nebula-flink
mvn clean package -Dgpg.skip -Dmaven.javadoc.skip=true -Dmaven.test.skip=true

5.3.2 4@1¥ Nebula Flink Connector

GERNIE, MERTDUE LT H R EEEIAT H XG0, 1 target HRT, SEATLIEE] nebula-flink-1.x.y.jar 3XfF, FHINFEHIEIAM Maven

JERY com/vesoft/nebula-flink/ H3%H,

f——— README.md

f—— pom.xmL

f—— src

| F—— main

| b test

—— target
f—— classes
f—— generated-sources
f—— generated-test-sources
f——— maven-archiver
f—— maven-status
f—— nebula-flink-1.x.y-sources.jar
f—— nebula-flink-1.x.y-test-sources. jar
f—— nebula-flink-1.x.y-tests.jar
f—— nebula-flink-1.x.y.jar
f—— original-nebula-flink-1.x.y.jar
—— test-classes

B JAR SCPERRAS 2K Nebula Java Client BRAIATI S R LTE nebula-java /%Y Releases TUH EAERHMNY v1.x A,

IeJE EH 2021445 7H

- 231/340 -

2021 Vesoft Inc.


https://github.com/vesoft-inc/nebula-java/releases

5.3.3 & HIRR

5.3.3 EARRH

A AR Nebula Flink Connector fy— &1 I fR i,

Nebula Graph kax

Nebula Flink Connector /T Nebula Graph v1.x & Nebula Graph v2.x JARFEHA,

LIRS T
JRIUE Nebula Flink Connector [IE# TE, BIAERINLET L ELLEELI T

* Apache Flink® : 1.11 KLURIA
« JDK 8

T EH: 202144 H9H
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5.3.4 H7E X source (NebulaSource)

5.3.4 B X source (NebulaSource)

Nebula Flink Connector #§LL addSource 5{# createInput /53CIF Nebula Graph E#3EEEM M Flink fV##EIR (source) . A, i
addSource 12HY source FIEISEIY/Z Flink #Y DataStreamSource , 3%/ DataStream FYRCAT, i createInput B2HX source HESEI 2 Flink
#J DataSource » DataSource AENHE—HEAATEIEIE, DataSource PILUEASS withParameters BIEERLESEOH T H Mt (E

NebulaSource fYSEBIZEE AT HIR,

NebulaInputFormatConverter
Serializable
) = convert (Row, boolean) T
X

RichInputFormat
serialVersionUID long
- D & runtimeContet RuntineCantext NebulaRowInputFormatConverter
Function setRuntimeContext(RuntimeContext)  void
¥ convert (Row, boolean) Row
getRuntimeContext() RuntimeContext »
openinputFormat() void
closelnputFormat() void screftes
A

NebulaInputFormat
* LOG Logger
serialVersionUID long
t executionOptions ExecutionOptions
t connectionProvider NebulaConnectionProvider
t client Client
metaClient MetaClien timpl
storageClient Storage Clientimpl
t rowTypeinfo Rowlypeinfo
* hasNext Boolean
t rows List<Row>

RichFunction

open (Configuration) void SourceFunction
close() void
getRuntimeContext() RuntimeContext
getiterationRuntimeContext() IterationRuntimeContext
setRuntimeConte xt(RuntimeContext) void

t resultiter terator<Row>
I® = run(SourceContext<T>) void‘ formatConverter Nebulal nputFormatConverter
I® = cancel() void scannedRows long
configure(Configuration)

openinputFormat()

cdoselnputFormat()

getStatistics (BaseStatistics) Base Statistics
createinputSplits (int) InputSpiit]]
getinputSpiitA ssigner(inputSpiit]) InputSpilit Assigner
open (input Split) void
reachedEnd() boalean
nextRecord (Row)

close()

setExa cution Options (Execution Options) Ne bulalnputFormat

AbstractRichFunction

serialVersionUID long
runtimeContext RuntimeContext
setRuntimeConte xt(RuntimeContext) void
getRuntimeContext() RuntimeContext
getiterationRuntimeContext() IterationRuntimeContext
open (Configuration) void

close() void

RichSourceFunction

serialVersionUID  long
\ A

NebulaSourceFunction

LOG Logger
serialVersionUID long
metaClient MetaClientimpl
storageClent Storage Clien timpl
connectionProvider NebulaConnectionProvider
executionOptions ExecutionOptions
open (Configuration)

cdose()

run(SourceContext<Row>)

cancel() void

setExe cution Options (Execu tion Options) NebulaSourceFunction




5.3.4 H7E X source (NebulaSource)

addSource
addSource /7R E3L NebulaSourceFunction ZSSCE, %JEHKAKH RichSourceFunction LR TLUT /7% :

* open : #i#& Nebula Graph MEHR(ER, JHH Nebula Graph E¥#EF Meta IR Storage ARSSHIERS,
* close @ TERURIFHCGERUE MBS, FHWiH-5 Nebula Graph %R FENR S5 1IEE,

° run  JFRAIEEARE, JFFREHEEIEE] sourceContext o

* cancel : HXH Flink {RMVINR A5 5L 5% A1 T

createInput
createInput 5 UE3L NebulaInputFormat JESEFH, ZJE4KAKH RichInputfFormat FFSCER T LUT /57 ¢

* openInputFormat : /%% inputFormat LUKEUZESZ,

* closeInputFormat : XHEIRHGE MG REMEIR, WiHF5 Nebula Graph B ZENRSS 1%,
* open : FFAA inputFormat HYBAERRIK, IFEEAIEEEEN Flink BRI, HIEXRE.
* close : TERURHGEAUEHT I H &,

* reachedend : IWTRA BESEA,

* nextRecord : JEILIEIRERIREUT —S-EUE.

RIFAsEEE
SEATDUEZ L T 8% Nebula Flink Connector 28 Nebula Graph &£ :

1. #J3& NebulaSourceFunction A NebulaOutputFormat o

2. @3t Flink B9 addSource B¢# createInput /77UF Nebula Graph i A8dE,
TERGIEMT NebulaSourceFunction H1 NebulaOutputFormat FH, X& P UmSEFIITSEUEW THLE ©

* NebulaClientOptions FoZRLE :
* Nebula Graph EI#dEZE Meta 5511 [P #uslk Kt 15, AIRAZ MRS, MHES 70, BN “ipl:portl,ip2:port2” .
* Nebula Graph EI#dEENK S K2,
* VertexExecutionOptions 7% ZEACHE :
FTERBUS RN Nebula Graph BRI & 22 [ 7o
FEPEIRE (R A, —IUHRE—PIR%E,
o AR E .
* BEEHUREMBINATEEYE, BN false, WIRMEN true MIFREEMEIIEDE LK,
o FRRIEAVEAREIRE, BRAD 2000 D EHE.
* EdgeExecutionOptions FEZLHCE :
FELBCHEIEN Nebula Graph EIHHEZE Y& 22 H 45,
U, —RARE— DAL,
* TREE LR
o BERIUEEAIANFTHIEME, BN false, QIRALEN true NEHSEHREMHEIVELE LI,
o FRIERURE RIRME, BOAMED 2000 L EHE,
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B REIIUSEIEN Nebula Graph FEIREFERAT ¢

* Meta IR HAMBEIAIE, ARG
* EZZ[A4HF ¢ flinkSource

* FR% : player

o HREEBIE © name Ml age

o BURIRZIEAL 100 B0
LT AHEE X NebulaSource ISR H,

// #3% Nebula Graph EFIREEFEHNBHK
NebulaClientOptions nebulaClientOptions = new NebulaClientOptions
.NebulaClientOptionsBui lder()
.setAddress("127.0.0.1:45500")
build();
// tIE connectionProvider
NebulaConnectionProvider metaConnectionProvider = new NebulaMetaConnectionProvider(nebulaClientOptions);

// HIXEIEREY Nebula Graph ZIEFEHIBE
List<String> cols = Arrays.asList("name", "age");
VertexExecutionOptions sourceExecutionOptions = new VertexExecutionOptions.ExecutionOptionBuilder()
.setGraphSpace("flinkSource")
.setTag(tag)
.setFields(cols)
.setLimit(100)
.builder();

// #33& NebulaInputFormat
NebulaInputFormat inputFormat = new NebulaInputFormat(metaConnectionProvider)
.setExecutionOptions(sourceExecutionOptions);

// AR 1 fE8 createInput 77z0fF Nebula Graph SEMAEIER
DataSource<Row> dataSourcel = ExecutionEnvironment.getExecutionEnvironment()
.createInput(inputFormat);

// A3 2 M addSource 0¥ Nebula Graph SEMFREIEIR
NebulaSourceFunction sourceFunction = new NebulaSourceFunction(metaConnectionProvider)
.setExecutionOptions(sourceExecutionOptions);
DataStreamSource<Row> dataSource2 = StreamExecutionEnvironment.getExecutionEnvironment ()
.addSource(sourceFunction);

THIRER

BRI LZ#E GitHub LA REIFERF testNebulaSource 4548 H A Flink MR,

5.3.4 H7E X source (NebulaSource)

LI testNebulaSource Affl : %25 Nebula Graph E¥dE#E N source, LX Print 24 sink, M Nebula Graph E#{&E/ZEH1$H 59,671,064

SeRBHEERTHL, ROZRE T a5 E) Flink AT, SRATTEHTR,

% Apache Fink Dashboard =

scannebulanb.player [N E

O 6c30606b13b0CH36814a301bad620817 St Time: 2020-10-31 1503112 £0d Time: 2020-10-3115:17:35 Durston: 1am 226

werview  Exceptions  TimeLee  Chockpoints  Configuration

SubTasks  TaskManagers  Watermarks  Accumulators  BackPressure  Metrlcs

[ Bytes Recened Recordz Recelved < Bytes Sert attemt ot
o = 56,671,084 e 170

Source: Custom Source | e

Records Roceived Bytes sent Aecards sent Paraliism St Time

59,671,080 2020-10-31 150392

—— [Frosreo] 21608 52,671,364 ce 2 2020.10.31 150312

i EEIAH], source &EEdE 59,671,064 4%, sink #kdE 59,671,064 45,

Version: 110 Commit: 20 157412 CST  Message: §
startTme ourston stz wore

ouratien End Time Tasks

am 221 2020-1031 1517222 a

IR EHT: 202144 7H
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https://github.com/vesoft-inc/nebula-java/tree/v1.0/examples/src/main/java/org/apache/flink/FlinkDemo.java

5.3.5 B X sink (NebulaSink)

Nebula Flink Connector #iL, DataStream.addSink HY/5 =i

BiMH : Nebula Flink Connector i Flink 1.11-SNAPSHOT 1%, X MRACEAEEHEA writeUsingOutputFormat /7 2UE X i

&%

H, JERSAIT, ALl fEfA BE X NebulaSink N, %

/** @deprecated */

@Deprecated

@PublicEvolving

public DataStreamSink<T> writeUsingOutputFormat(OutputFormat<T> format) {
return this.addSink(new OutputFormatSinkFunction(format));
}

Flink £ 5 A Nebula Graph iz,

WMEF DataStream.addSink /5 7.

5.3.5 H7E X sink (NebulaSink)

SR 2

Nebula Flink Connector FSEL T HE XY NebulaSinkFunction, JFAF @ dataSource.addSink J575FEHF NebulaSinkFunction XTRIEASEUE

ABTATSCHLRF Flink #0ETiE A Nebula Graph 4@/,

NebulaSink HYSZEISEEANT PR,

Function

RichFunction
void
void

open(Configuration)
close()

SinkFunction
invoke(iN)
invoke(N, Context)

void
void

RuntimeContext
HerationRuntimeCaontext

getRuntimeCantext()
getiterationRuntimeContext()

setRuntimeContext{RuntimeContext) void

AbstractRichFunction
serialVersionUID long
runtimeContext RuntimeContext
setRuntimeContext{RuntimeContext)

getRuntimeContext()

vod
RuntimeContext
getiterationRuntimeContext()  IterationRuntimeContext
open(Configuration) vod
close()

A

void

CheckpointedFunction
RichS inkFunction

‘snapshotState(FunctionSnapshotContext)

serialVersionUID  long
A A

NebulaSinkFunction

serialVersionUID

AbstractNebuaOutPutForm:

AtomicReference<Throvable>

joke

Context)
snapshotState (Funct

spshotContext)
initializeState (Functionini jonContext)
checkEmorAndRethrow()

flush()

IRE BN ZEZ NebulaSinkFunction NebulaBatchOutputFormat o

NebulaSinkFunction

NebulaSinkFunction

InitializeState (FunctioninitializationContext)

Serializable

NebulaOutputFormatConverter

createValue(T, Bodlean, PolicyErum)  String

NebulaRowOutputFormatConverter

falVersionUID

NebulaBuf feredRow

NersionUID  long

createValue(Row, Bodlean, PolicyEnum)

AbstractNebula0utPutFormat
LoG
serialVersionUID

Logger
long

Cllent

ExecutionOptions
NebulaConnectionProvider

client NebulaBatchl

executionOptians.
L0G
executionOptia
nebulaBuffer
addToBatch(T)

void void
void

void

vold figure(Configuration)
n(int int)

vold
void

hConnection()
writeRecord(T)
vold

ionOptions (ExecutionOptions) AbstractNebulaOutPutFormat
A A

1 T

i *
NebulaBatchOutputFormat

nUID
numPendingRow
graphCllent
nebulaBatchExecutor
future

vold
void
open(int, int)
writeRecord(T)
commit()
close()
flush()
setExecutionOp tions(ExecutionOptions

kA H AbstractRichFunction FFSEIL T LAT AL -

* open : A NebulaBatchOutputFormat Y open iR IR,

* close : A NebulaBatchOutputFormat HY close J5iELURRAYL

B,

* invoke : 52 NebulaSink HVi% 0 /1%, YA NebulaBatchOutputFormat FREY write J7TEE AEIE,

* flush : JEH NebulaBatchOutputFormat Y flush J5iEHEZEHE,

- 236/340 -

executeBatch(AsyncGraphClientimpl)

Logger
ExecutionOptions
NebulaBufferedRow
id

ListenableFuture

Logger
long

AtomicLong
AsyncGraphCientimpl
NebuiaBatchExecutor
ListenableFuture

void

void

void

void

void
AbstractNebulaOutPutFormat

2021 Vesoft Inc.



5.3.5 H7E X sink (NebulaSink)

NebulaBatchQutputFormat
NebulaBatchOutputFormat Z%7KH AbstractNebulaOutPutFormat, TMiJ5&4k#H RichOutputFormat , FESLI TLITF AL :

* open : %% Nebula Graph ##E/AHY Graph MRFSHIERE, FAMALEBIRET AMITAR nebulaBatchExecutor .
* close : HERCIEHERHVESE, SFRHRGIRACHIEIALE RO K HANRSS ER VR,

* writeRecord @ Bo0TIE, FHEBUEE A bufferedRow H, HEAFIFCEVHLEE A LIRNE2RE A, NebulaSink B ARIEZFHN, AT
B TR R AR T4 o

* flush : 4 bufferedRow TFHELIRN, NEWETE2FE] Nebula Graph H,
f£ AbstractNebulaOutputFormat AHIEFH T NebulaBatchExecutor , FH FEUEAVILEE AN EIEZ, ol & W EIE R EE S mig R g &, RBaT .

/o
* write one record to buffer
*/
@verride
public final synchronized void writeRecord(T row) throws IOException {
nebulaBatchExecutor.addToBatch(row);

if (numPendingRow.incrementAndGet() >= executionOptions.getBatch()) {
commit();
}
}

/o
* put record into buffer

*

* @param record represent vertex or edge
void addToBatch(T record) {
boolean isVertex = executionOptions.getDataType().isVertex();

NebulaOutputFormatConverter converter
if (isVertex) {
converter = new NebulaRowVertexQutputFormatConverter ((VertexExecutionOptions) executionOptions);
} else {
converter = new NebulaRowEdgeOutputFormatConverter ((EdgeExecutionOptions) executionOptions);
}
String value = converter.createValue(record, executionOptions.getPolicy());
if (value == null) {
return;

nebulaBufferedRow.putRow(value);

}
o

* commit batch insert statements

*/

private synchronized void commit() throws IOException {
graphClient. switchSpace(executionOptions.getGraphSpace());
future = nebulaBatchExecutor.executeBatch(graphClient);
// clear waiting rows
numPendingRow. compareAndSet (executionOptions.getBatch(),0);

/o
* execute the insert statement

*

* @param client Asynchronous graph client
ListenableFuture executeBatch(AsyncGraphClientImpl client) {
String propNames = String.join(NebulaConstant.COMMA, executionOptions.getFields());
String values = String.join(NebulaConstant.COMMA, nebulaBufferedRow.getRows());
// construct insert statement
String exec = String.format(NebulaConstant.BATCH_INSERT_TEMPLATE, executionOptions.getDataType(), executionOptions.getLabel(), propNames, values);
// execute insert statement
ListenableFuture<Optional<Integer>> execResult = client.execute(exec);
// define callback function
Futures.addCal Lback(execResult, new FutureCallback<Optional<Integer>>() {
@Override
public void onSuccess(Optional<Integer> integerOptional) {
if (integerOptional.isPresent()) {
if (integerOptional.get() == ErrorCode.SUCCEEDED) {
LOG. info("batch insert Succeed");
} else {
L0G.error(String.format("batch insert Error: %d",
integerOptional.get()));

}
} else {
LOG.error("batch insert Error");
}
}
@Override

public void onFailure(Throwable throwable) {
LOG.error("batch insert Error");
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5.3.5 H7E X sink (NebulaSink)

}
b;
nebulaBufferedRow.clean();
return execResult;

}

HT NebulaSink W5 A2t &, FHH, FIAERIESEHR KA (close) WIRZMIFREITEZP I EEBIRI R HERG ARIENTER, LB
TE5 A$E2E 2 HidERT % 1] Nebula Graph W& ik, fRRAITT

/o

* commit the batch write operator before release connection

@Override
public final synchronized void close() throws IOException {
if(numPendingRow.get() > 0){
commit();

while(!future.isDone()){
try {
Thread.sleep(100);
} catch (InterruptedException e) {
LOG.error("sleep interrupted, ", e);
}
}

super.close();

}

FIFAsERE

Flink FFACFESE R HIEAE sink F] Nebula Graph BN, FEZ0F Flink BIEHHIT map 44 NebulaSink FIHAKIIEIER . BEY
NebulaSink i 7 AZ#T addSink HIE,

BRI LR LTS3 ] Nebula Flink Connector Y NebulaSink @ Nebula Graph 5 A% :

1. % Flink #dE%#1% NebulaSink A U2 A HER .
2. FF NebulaSinkFunction YERSEUEL addSink J77RSEFE Flink BHERIYE Ao

FERSIERY NebulaSinkFunction HHZTHIRSE FURS RS TS RUE TAN T RCE @

* NebulaClientOptions FEEACE :
* Nebula Graph E¥{#E/ZF Graph R55HY IP Mol R3S, QIRAEZ Mk, {#H5SGES 776
* Nebula Graph E¥dEZE kS K 2,
* VertexExecutionOptions 25ZfC & :
FEE A AR Nebula Graph BRI E 22 R4,
s REEAMIRE (KR 4,
BEG AR,
TEE A5 VID FrfE Flink 8487 Row FFHIZE5 I,
* BXE A Nebula Graph WAIEEIRE, ZRiAJ 2000,
* EdgeExecutionOptions FEEIALE :
TG A HEAEN Nebula Graph B4R 1 & 22 [ 4 7o
o TWEB AL,
Ce SCYNESPUESIT)
s TEE AR VID (src_Id) AifE Flink ¥dE5 Row HIER5],
FHEGARLZ S VID (dst_Id) FFifE Flink $4EiR Row HHIERS ],
TEGARA rank FI{E Flink B3E5 Row 5[ ANRTECE, NG ADEIEN R rank 8.
* HREAWEUERR(E, BRIMES 2000,
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IR 25 A SR Nebula Graph EIEGREEERATT

* Graph RS NARMBEIAIRE, HHBRIAGRO
o EZERIHR 0 flinkSink
* tR%E . player

e tRZEJEME ¢ name H1 age
LUTF M EE X NebulaSink AL RH,

// ¥3x& Nebula Graph B9 Graph FREZEFIRIEERENSH
NebulaClientOptions nebulaClientOptions = new NebulaClientOptions
NebulaClientOptionsBui Lder()
.setAddress("127.0.0.1:3699")
.build();

NebulaConnectionProvider graphConnectionProvider = new NebulaGraphConnectionProvider(nebulaClientOptions);

// ¥3i& Nebula Graph BASEURMIRIESEK

List<String> cols = Arrays.asList("name", "age")

ExecutionOptions sinkExecutionOptions = new VertexExecutionOptions.ExecutionOptionBuilder ()

.setGraphSpace("flinkSink")
.setTag(tag)
.setFields(cols)
.setIdIndex(0)

.setBatch(2)

.builder();

/] $REIBE A Nebula Graph
dataSource.addSink(nebulaSinkFunction);

NEBULASINK RHI2RF

R Z#E GitHub ERIRHIFRF testSourceSink 45 4 H UK Flink A,

DL testSourceSink Hfi : ZF2E/FLL Nebula Graph HIEZE[ flinkSource fE source, @it Flink SHUHAT

5.3.5 H7E X sink (NebulaSink)

map FERUELHRIVEARE, HEA

Nebula Graph %3—/ME 22 flinksink, Bl Nebula Graph —/MEZEH flinkSource FYEIEIRA S —MEIZEE flinkSink H,

A EHT: 2021F4H7H
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https://github.com/vesoft-inc/nebula-java/tree/v1.0/examples/src/main/java/org/apache/flink/FlinkDemo.java

5.3.6 Rk UiIAA

5.3.6 %55k EH

Catalog

Flink 1.11.0 Z#f, WIS Flink 1Y source/sink SGAVHBARIRET, I RMFEhHOS NAFER SN Schema (B0) o HilA, ANSRAEELE
5. Nebula Graph W, NAFUEHIERRRHIKIRE Nebula Graph H/1Y Schema {58, HILH RIWABIE | 24 Nebula Graph #1 Schema
BAEAUE, P HREFEGN R Flink (L55DURFEZERIPLEL, &S0, (TARPCRLET S AOSf TRHRES (R I, BEMRE TR HEBE, (A%
W7o

Flink 1.11.0 WiAJS, FF{#H Flink SQL A HZ3KEGER Y Schema MiAHEFEE4 A DDL, Bl Flink £ T f@/NT RS HIEN Schema i
ThHE S BUEAE PEBL,

HHi Nebula Flink Connector T H#RVILE, BB Schema MYPLEMFE) Flink Connector 5Bl Catalog &FL, A2, JyTHIR
Nebula Graph F##E% 4, Nebula Flink Connector {{3Z#§ Catalog HYSH#(E, V(T Catalog MIESFIE A,

Viin Nebula Graph f87EREHER, FERERREMS AT © <graphSpace>.<VERTEX.tag> BY# <graphSpace>.<EDGE.edge> o

HAREAAAAT

// Eh address AIXERERZ AN IP #udik, #&3X9 "ipl:port,ip2:port”
String catalogName = "testCatalog";

String defaultSpace = "flinkSink"
String username "root";
String password "nebula";

String address
String table

"127.0.0.1:45500";
"VERTEX.player"

// define Nebula catalog

Catalog catalog = NebulaCatalogUtils.createNebulaCatalog(catalogName, defaultSpace, address, username, password);
// define Flink table environment

StreamExecutionEnvironment bsEnv = StreamExecutionEnvironment.getExecutionEnvironment();

tEnv = StreamTableEnvironment.create(bsEnv);

// register customed nebula catalog

tEnv.registerCatalog(catalogName, catalog);

// use customed nebula catalog

tEnv.useCatalog(catalogName);

// show graph spaces of nebula
String[] spaces = tEnv.listDatabases();

// /] show tags and edges of Nebula Graph
tEnv.useDatabase(defaultSpace);
String[] tables = tEnv.ListTables();

// check tage player exist in defaultSpace
ObjectPath path = new ObjectPath(defaultSpace, table);
assert catalog.tableExists(path) == true

// get nebula tag schema
CatalogBaseTable table = catalog.getTable(new ObjectPath(defaultSpace, table));
table.getSchema();

%F Catalog #I0MWIE4I{ER, $% Flink-table {3,

Exactly-once

Flink Connector #J Exactly-once /2f5 Flink f&8) checkpoint AU ERIE M A S50 RN IR &GS R — K, TR R AT AR b R HY B bt
WA IS E 5 R KA,

H TGRSR Exactly-once X, Flink FIAWEEE R th /2 B2 50 s MR 775, ARG Flink 9 checkpoint #lil#A, Flink $2
BET SRR Exactly-once IR, BT BARZAIMERZE TwoPhaseComnitSinkFunction o

PR H S Exactly-once, TRZESHIPYN R -
* beginTransaction : {ESE5IFAATH, 7EHFRCARGNVIGIN H b QI — NGNS, BEJE PTDERAR A PN R R 5 S
* preCommit : FHRAI B, FEXANBTEL, RIFCSCHERIEME, KAXHEAHEE A, T —4 checkpoint METEESCHE AR —MHTH55,
o comit :FERMTBL TEEAE, SRR B SR R S EI EIE R HAR E R R B SSE TE RIE Id H R T LR AEIR
e abort :ZRIERTEL, (EXDHIEL, MERIGN SO
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https://github.com/apache/flink/blob/master/flink-table/flink-table-common/src/main/java/org/apache/flink/table/catalog/Catalog.java

5.3.6 Rk UiAA

A EEEATE L, Flink 19 BSOS AHBEIRIRE 25K, B source ¥URIRAM B ERIIAE, sink Bt H S5 IR MRS,

Nebula Graph v1.2.1 T3R5 SS, HHEABRERREN, HFE—EBENZXEAGRZE BN, FHATLLET checkpoint HlHilsH Nebula
Flink Connector 1 At-least-Once #Lifill, R4EZXGARREFERT DAURIESIL sink B Exactly-once,

ZH# NebulaSink FYA#E, IEWRLE Flink FWHATIREEHFFE T checkpoint ELiE, RABATT IR,

StreamExecutionEnvironment env = StreamExecutionEnvironment.getExecutionEnvironment();
env.enableCheckpointing(10000) // checkpoint every 10000 msecs

.getCheckpointConfig()
.setCheckpointingMode (CheckpointingMode.AT_LEAST_ONCE);

IJEEH: 202144 H9H
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5.4 Nebula Spark Connector

5.4.1 f+2.2 Nebula Spark Connector

Nebula Spark Connector (fEARFMHEFFA Spark Connector) JE2—> Spark J&#:d7, #2ft 7 #iT Spark tri#EfEAi525 Nebula Graph #
HEEERIRE ST, HHLATPEBR2H AR

* Reader : WML T —/ Spark SQL #%1, #alLU#iH Spark SQL #1421 Nebula Graph E#dE, FARIEE— 5502 5L
P8, FEIFREIEERAZER Spark Y DataFrame, % Nebula Spark Connector Reader,

* Writer : W& T —4 Spark SQL #[1, &rJLUEF Spark SQL #14%f2 K DataFrame &1V EHE 258Ul &5 A Nebula Graph,
%% Nebula Spark Connector Writer,

S&ER]LLFF Nebula Spark Connector AT Fi5 ¢

* £A[FY Nebula Graph &2 EEHE,
* fE[A—/™ Nebula Graph SRR E 22 (R [FEF R,
* Nebula Graph 5 HAMEHREIE 2 [T IR,

IR EHT: 202144 7H
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https://github.com/vesoft-inc/nebula-java/tree/v1.0/tools

5.4.2 %1% Nebula Spark Connector

5.4.2 #®i% Nebula Spark Connector
%LU N 5 4R 1% Nebula Spark Connector v1.x :

1. 5if% nebula-java JEAHD,

git clone -b v1.0 https://github.com/vesoft-inc/nebula-java.git

2. YJF| nebula-java HFE, 4Tl Nebula Java 1.x,

cd nebula-java
mvn clean install -Dgpg.skip -Dmaven.javadoc.skip=true -Dmaven.test.skip=true

3. A tools/nebula-spark H3%, H%#i¥ Nebula Spark Connector v1.x,

cd nebula-java/tools/nebula-spark
mvn clean package -Dgpg.skip -Dmaven.javadoc.skip=true -Dmaven.test.skip=true

PERIING, ERTLATE S ET H SR B AR T HRGEW, 76 target HRT, ERTLIEZ nebula-spark-1.x.y.jar XM, FHXASCH: G HilZIAH Maven
FELUT #84% com/vesoft/nebula-spark/ o

f——— README.md
f—— pom.xmL
f—— src
| Y main
—— target
f—— classes
f—— classes.-1146581144. timestamp
f—— generated-sources
|—— maven-archiver
f—— maven-status
f—— nebula-spark-1.x.y-tests.jar
—— nebula-spark-1.x.y.jar
—— original-nebula-spark-1.x.y.jar

B © JAR SUIFRRAS 2 E Nebula Java Client FURTIRAM . ERTLUTE nebula-java GJF M Releases TUH &HE RN v1.x A,

IJE EH: 202144H7H

-243/340 - 2021 Vesoft Inc.


https://github.com/vesoft-inc/nebula-java/releases

5.4.3 {AIRR

5.4.3 EARRH

Ak Nebula Spark Connector {# FH BRI,

Nebula Graph kax

Nebula Spark Connector T Nebula Graph v1.x, 1 Nebula Graph v2.x ARFIA,

RIS
Nebula Spark Connector BRIAMEHHLL FHM:

* Apache Spark™ 2.3.0 N H @A
e Scala

*Java: 1.8

ThEEPRH!
H#ii Nebula Spark Connector £ G LU T IhHERRH] :

* Reader : HATEEMFi5:H Nebula Graph mE M 22y s iR %R,
* Writer : FI¥1A Nebula Graph 5 AGAEUER, (ARS8 VID HEEEA% A N AR RO s B A,

IJE B 2021445 9H
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5.4.4 Nebula Spark Connector Reader
1142 Nebula Spark Connector Reader

Nebula Spark Connector Reader /& Nebula Spark Connector WA, FESEHE T Spark SQL #1, #&nJLU#H Spark SQL # 14
FE2HX Nebula Graph E¥dE, SRS MRESGHRAIEDE, FHFFILs R4 2 Spark Y DataFrame, 1Y DataFrame ] LT
Nebula Spark Connector Writer 5. A Nebula Graph #fi /4 s SEA  B 22 0] 2 [T .

NEBULA SPARK CONNECTOR READER SCHIRIE

Spark SQL /& Spark ' FFAMFREE ML BRIV — MR, E42EE T — M DataFrame 4nfER, HHATLFRY X SQL &5,
Spark SQL ARVFHF EE X EBHRIR, ScR AR TY B, 853 Spark SQL EEIN AR U2 LLava 31 7 S 0 A U
DataFrame, ifiH Spark SQL 2t 7 #x% API J5 @M %} DataFrame HE T8/, GEXZREGRIEEH DataFrame 17,

#O
Spark f# ] org.apache.spark.sql JARAMTEAEN T, LUT AN Spark SQL 2419 EEIRIRAH XAV,

o B, W

* BaseRelation: F/REHEH Schema WITAHMNES, ALK T BaseRelation HYTZHERMIE StructType #3AY Schema., #f)i%
T, BaseRelation & T MEHRIRHIZEUNEIRTE Spark SQL 1Y DataFrame HZfi&HVEHEME

* RelationProvider : JKENSHEFI K, WIBLAENSECKE—H BaseRelation o
* DataSourceRegister : “TEMEHRIR" IR, E6FHBERIEN A SBIRRN 2RERSY, MHTFESGHE XK shortNane IR,

* Providers #[1, ©lff :
* RelationProvider : MISEEIBIFH A B E XK relation, RelationProvider#createRelation XIETLAEMSEULERFNI relation
* SchemaRelationProvider : RILUETFLEMNISHMLG EN Schema (FEARHN relation

* RDD #%1, @ :
* ROD[InternalRow] : MEIBIRH I HHRIG, SR ROD[Row] o

Nebula Spark Connector Reader #R#E Nebula Graph WEHER HE X T i /57%, MKl HE X Spark TR,
EHSEE

{£ Nebula Spark Connector Reader #1, £y Spark SQL HI445%4E)E, Nebula Graph &t sparkSession.read HJFE ISR, ZYI6EL
BRI B R R TR
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5.4.4 Nebula Spark Connector Reader

RelationProvider DataSourceRegister BaseRelation TableScan
. . . + sqlContext :
+createRelation:BaseRelation +shortName: Strin; + buildScan: RDD[Row]
T T | T T
NebulaRelationProvider NebulaRelation
rnateB alatinn Ras 3 + schema:StructType
:::o;“‘\z;:w‘“f;::::‘ckc'“""" + buildScan:RDD[Row]
- - + getSchema:Struct Type
AbstractNebulalterator V
NebulaRDD RDD[InternalRow]
+ hasNext: Boolean
+ next: InternalRow + compute: Iterator + compute: Iterator
. + getPartitions: Array[Partition + getPartitions: Array[Partition]
+ process: Iterator
NebulaEdgelterator NebulaVertexIterator
+ hasNext: Boolean + hasNext: Boolean
+ next: IternalRow + next: IternalRow

AEFRRAZANT

1. 58 XEHEIR NebulaRelationProvider : #kZK RelationProvider HE X relation, #kH DataSourceRegister {FMFAMIEEIR,

2. FE X NebulaRelation, SZH Nebula Graph K% Schema HIFREIEHES /575, 1£ NebulaRelationttgetSchema J51EH%H; Nebula Graph FY
Meta ARZ5IRIACE MR B FBON R Schema 58,

3. FE X NebulaRod B2HY Nebula Graph E#dE, HH, NebulaRDD#compute J57%7E X T 4MA[i2EX Nebula Graph E#E, TEWKE|H# Nebula
Graph E#dE, 1311 Nebula Graph 11T (Row) #dE#:4 Spark 1Y InternalRow #(#&, LU InternalRow #Hp% RDD W—17, Hrg—4
InternalRow 77k Nebula Graph HY—1THIE, HZGET D) KEREEE Nebula Graph A #HE AR ZAR DataFrame 4555
s

izt

%% Nebula Spark Connector Reader & R4,

IR EH: 202144 7H
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5.4.4 Nebula Spark Connector Reader

Nebula Spark Connector Reader [ R

AL RB AN # ] Nebula Spark Connector Reader 28t Nebula Graph iS85,
AIRSM
il Nebula Spark Connector Reader #fj, #ZHEEMHIALITER
o BN L RS T UM
* Apache Spark™ 2.3.0 K& A

e Scala

*Java: 1.8

* BE4A3%Wi% Nebula Spark Connector Reader, FFE40% nebula-spark-1.x.y.jar & HlFIAH Maven J#, ¥41{EE 5% %% Nebula
Spark Connector

* B43KHX Nebula Graph BEZEMNUTER :
o EZE R FR] o X0 (ISR O AR ] 22 (R AR TR 1 o0 X o, MIIERIAGEAT 100)
o FRESRIAZ B A4 R DUR R T
* Meta RSFTENLARN [P Hudlk Kb 15
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RS E
ZE DI 45 %@ H Nebula Spark Connector Reader :

1. 7 Maven WHM pom.xml XHFAHHIA nebula-spark f<Hi,

<dependency>
<groupId>com.vesoft</groupId>
<artifactId>nebula-spark</artifactId>
<version>l.x.y</version>
</dependency>

ViR o <version> HRINECE NEHTAZAHY Nebula Java Client AR, ZAILIE nebula-java JFHY Releases TUH EERHTHY v1.x HRA,

1. #9% SparkSession 2§, iXJ& Spark SQL Hy4wh% AL,

val sparkConf = new SparkConf
sparkConf
.set("spark.serializer", "org.apache.spark.serializer.KryoSerializer")
.registerKryoClasses(Array[Class[_]](classOf [TCompactProtocol]))
val sparkSession = SparkSession
.builder()
.config(sparkConf)
.master("Llocal")
.getOrCreate()

Hrfi XTF .master() WIXE, £% Spark Ei&ER Master URLSs,
2. FLUF BB CE, A Spark i2H¢ Nebula Graph Hysiai#E sh¥dE, 5% DataFrame,

// =EX Nebula Graph BI=REIE
val vertexDataset: Dataset[Row] =
sparkSession.read
.nebula("127.0.0.1:45500", "spaceName", "100")
. loadVerticesToDF ("tag", "*")
vertexDataset. show()

// 3EEX Nebula Graph E9iA%iE
val edgeDataset: Dataset[Row] =
sparkSession.read
.nebula("127.0.0.1:45500", "spaceName", "100")
. loadEdgesToDF ("edge", "fieldl,field2")
edgeDataset. show()

FAECE BAAT T

- nebula(<address: String>, <space: String>, <partitionNum: String>) , FTE SR NNESE,

- ‘<address: String>" : E@EX Nebula Graph B metad ARSPATERVUARSSSIMILIRIGO, MIRE S metad BRSEA, WEBHS MUE, UETESHRR, FI0 " "ipl:45500,ip2:45500" . BRINEROISH
45500,

- “<space: String>": ECE Nebula Graph BIEIZ[E1&H.

- “<partitionNum: String>' :i&®& Spark M XEE, EIEE Nebula Graph FEIEEZEEEIIEER “partitionNum’, MUEAR— Spark 53[(XiEEX Nebula Graph EIZE{ElR— N7 XHVEURE, MREEL
3 Nebula Graph EZEEIBYRIEES KR, WEMEKIAE 100

- loadVerticesToDF(<tag: String>, <fields: String>) , FTESEIINATFESEL

- '<tag: String>' : ECEAIEE Nebula Graph EIZE-PEMTEALH.
- <fields: String>' : EEBNIEEMBMNEERTT, FRFAE. MR—MFEEZSMEME, WURTESHR. MPEETEBIELH, RRRRRUEENELE, NREEL *, ROBUEETENHAERE
o

- loadEdgesToDF (<edge: String>, <fields: String>) , FIAZEIINLFTFSEL,

- ‘<edge: String>" : ECEJIEE Nebula Graph EZEialFREMAAEIMRTT.
- <fields: String>" : EEBAEEDAENBMER, FAWHE, MR—MLAEEESMEY, WLERGESHR. MREET /LT, RARRBIEENRYE, NREEN * KFREUEEURENRIE
Bt
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5.4.4 Nebula Spark Connector Reader

LUy E S R il
* BRIREE

20/10/27 08:51:04 INFO DAGScheduler: Job 0 finished: show at Main.scala:61, took 1.873141 s
S — I et
| _vertexId| name | age
oo e S
0| Tom55322| 19
84541440 | Tom4152378| 27|
67829760 Tom24006| 10|
51118080| Tom84165| 62|
34406400 Tom17308| 1|
17694720| Tom73089| 56|
983040| Tom82311| 95|
68812800 Tom61046| 93|
52101120| Tom52116| 45|
18677760|  Tom4773| 18]
1966080| Tom25979] 20|
69795840 Tom92575| 9|
53084160| Tom48645| 29|
36372480 Tom20594| 86|
19660800 Tom27071| 32|
2949120/ Tom630| 61|
70778880| Tom82319| 78|
37355520 Tom38207| 31|
20643840| Tom56158| 73|
| 3932160| Tom36933| 59|
L B
only showing top 20 rows

20/10/27 08:56:57 INFO DAGScheduler: Job 4 finished: show at Main.scala:71, took 0.085975 s

I SO I — T +
| _srcId|_dstId|start_year|end_year
[ I T — S — +
| 101|201 2002|  2020]
| 102| 201] 2002|  2015]
S T T — T +

RIGEH: 2021447 7H
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5.4.5 Nebula Spark Connector Writer

1142 Nebula Spark Connector Writer

Nebula Spark Connector Writer /2 Nebula Spark Connector AR5y, MEHRAL T Spark SQL #10, &RTLUEA Spark SQL # %wi%
% DataFrame #ilEiZ5cadlt &5 A Nebula Graph,

NEBULA SPARK CONNECTOR WRITER IR

Nebula Spark Connector Writer 732 7ML, T 25t & EdE 5 A Nebula Graph,

FEEABE
Nebula Spark Connector Writer 2+ Spark Y DataSourcev2 #%IISKPIBALEIRG A, SKEUS BT ©

1. 407K writeSupport $EMIFEEE. createWriter J7iK, FHEFXAN/ A HE XM DataSourcelriter M,

2. 4k DataSourceWriter %I, % NebulaDataSourceVertexWriter A1 NebulaDataSourceEdgeWriter 2§, EEE. createliriterfFactory J5iAFHRE]HE XY

DataWriterFactory o EEE commit /515, FATIEREANES, EE abort 71, FATHMESEIR,
BiBA : Nebula Graph v1.2.1 REFFHESEE, AL, BN, commit Al abort SLRVEIR(E,
. 4k DataWriterFactory, @I%# NebulaVertexlriterFactory J$F1 NebulaEdgeliriterFactory 2§, EE'E createliriter J77AiRIEIHE X MY DataWriter o

. YK Datawriter, Al NebulaVertexWriter ZEH1 NebulabdgeWriter 2§, TG write /1%, HTFEHEIE. BE comit A%, HTFRXES, &5
abort 7'5?2, TS ERE,

BiBH : Nebula Graph v1.2.1 FHFRS5HEME, FTLATE DataWriter ", commit A1 abort JLSCFIMEARIE,

Nebula Spark Connector Writer FJSZEIZSEIANT :
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DataSourceV2

*

WriteSupport

+ createWriter

?

NebulaRelationProvider

+ createWriter

5.4.5 Nebula Spark Connector Writer

|

NebulaDataSource VertexWriter

+ createWriterFactory
+ commit
+ abort

NebulaVertexWriterFactory

+ createDataWriter

|

L

NebulaDataSourceEdgeWriter

+ createWriterFactory+ commit+

abort

NebulaEdgeWriterFactory

+ createDataWriter

NebulaVertexWriter NebulaVertexWriter
+ write .
. X NebulaConnection
- assignValues . .
- + write- assignValues- extraValue
- extraValue + connectClient assignProps
- assignProps + useSpac e
& . ps A = + commit+ abort
+ commit
+ abort

NebulaVertexWriter 1 NebulaEdgeWriterfurite J7VEHE X T EWE NIBH, BEEABIRNZHETEMT

1. BIE#% 1, %3 Nebula Graph /Y Graph fk55.
2. fEEHF 5 AZAEY Nebula Graph B ZE(H],

3. #J;& Nebula Graph i AFHEN nGQL &4],

4. $222 nGQL B4, HITH AR,

5. Y Ial A BRI S AR IEHATEE R

HEHBEEA

Nebula Spark Connector Writer it &5 AL S Nebula Exchange 2861, Bl@EI AT DataFrame 17T map #R{EMEEBIENRITHER,

R

%% Nebula Spark Connector Writer i =,

RfEHEH: 202144 H9H
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5.4.5 Nebula Spark Connector Writer

Nebula Spark Connector Writer 8 F3:35

AL RB AN # ] Nebula Spark Connector Writer [ Nebula Graph & A sS4 5dE,
AR

f#] Nebula Spark Connector Writer #il, ZEHEEHIALTER :

o BN L RS T UM
* Apache Spark™ 2.3.0 K& A
* Scala
«Java:1.8

* UL INYR1*¥ Nebula Spark Connector, FHTZHF nebula-spark-1.x.y.jar & HIE|4H Maven FE, H41EES% %% Nebula Spark

Connector,
o RGN SRBAEARIR, EAREI-R AT EIER N JSON X, &L nebula-java J& T #,
* Nebula Graph ¥ Graph k%5 IP st Kdi5. EARGIH, MNMYEESN 127.0.0.1:3699

* {£ Nebula Graph i Schema, FHHKIWLITREAR :
* EIZERIAFRI ) XBCR, (EARGIH, SRMIER) nb Rl 100,
o MIVIEE, GUEFREA] VID MRS (hash) o
c HMMEE, TR R SO RATRRSS, DA VID MU (hash) o

o (ANE) ARG A, FEMINENG AN RALIER, Bl 2000, FHEWAS batchInsert HLEIHH,
BES R
%#E DT 53 Nebula Spark Connector Writer [A] Nebula Graph 5 A %4,
B15

£ Maven JiHFY POM SCAFHIA nebula-spark <,

<dependency>
<groupId>com.vesoft</groupId>
<artifactId>nebula-spark</artifactId>
<version>1.x.y</version>
</dependency>

B <version> ZRINFELE AFAH KA Nebula Java Client ifiA=, &KRILIE nebula-java M Releases TH &A KM v1.x biiA,
HE2H
RIEZ LR B AT R, BELITRHIE Spark W HTET 5¢ pRELE,
EE SEON S
RIS

// ¥9ERFNEIES DataFrame,
/] XEB{ERA nebula-java E v1.0 %2 nebula-java/examples/src/main/resources BR FHIRHIEIE,
/] TOBIREARMATZMEERES exanples/src/main/resources
val vertexDF = spark.read.json("examples/src/main/resources/vertex")
vertexDF. show()
val edgeDF = spark.read.json("examples/src/main/resources/edge")
edgeDF . show()

/| BAR
vertexDF.write
.nebula("127.0.0.1:3699", "nb", "100")
.writeVertices("player", "vertexId", "hash")

/] BA&
edgeDF.write
.nebula("127.0.0.1:3699", "nb", "100")
.wirtekdges("follow", "src_id", "dst_id")
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https://github.com/vesoft-inc/nebula-java/tree/v1.0/examples/src/main/resources
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5.4.5 Nebula Spark Connector Writer

ARSI BCE B RAT T

* nebula(address: String, space: String, partitionNum: String)
* address : Nebula Graph Y Graph IR K i, AIDARLE 2 bk, DIBESGES 70, 4 “ipl:port,ip2:port”, ¥iIERIAH 3699 o
* space : Nebula Graph H R[5 A B E 22 R 45,
* partitionNum : fE Nebula Graph Al EIZZRINFEER partitionNum MIE, AIRARIEE, XHEHE 100,

* writeVertices(tag: String, vertexField: String, policy: String = "")
* tag : SXRAY Nebula Graph [EIZ2[E RS £,

* vertexField : DataFrame 1]{EJy Nebula Graph s VID %1, #l40, 415 DataFrame H=%1, 7% a. b. ¢, H a FI1ERA
VID %I, MZSELER "a"

* policy : %R DataFrame ' vertexField FIMYEIERILIEEUEDY, NITFEALE Nebula Graph A VID HYMLST RS, BNZSEIRER
"hash" o HI5R vertexField AEHESBRINERA NI B EAE,

e writeEdges(edge: String, srcVertexField: String, dstVertexField: String, policy: String = "")
* edge : ANt AY Nebula Graph & 22/R] FRIYHZE5 4 FR,
* srcVertexField Ml dstVertexField : DataFrame HHRI{EAE i AL RIHIF, FIME LA R R B sl A I EAL (B A,

* policy : %R DataFrame H' srcVertexField Al dstVertexField FIRVEIEISAIIEEEAY, MIFFEALE Nebula Graph H VID MBS R
W, BNZBEOLEHN "hash" o AT srcVertexField FAI dstVertexField FWEHEIAOMEA NIAFEEEE,

G AL
AGIAEATT

// HIxESFNERIERY DataFrame,
/] XEB{ER nebula-java E v1.0 92 nebula-java/examples/src/main/resources BR FHIRGIEIE,
/] TREEIBEAMAIIZHERR7EN examples/src/main/resources
val vertexDF = spark.read.json("examples/src/main/resources/vertex")
vertexDF.show()
val edgeDF = spark.read.json("examples/src/main/resources/edge")
edgeDF . show()

/] #HBEAR

new NebulaBatchWriterUtils()
.batchInsert("127.0.0.1:3699", "nb", 2000)
.batchToNebulaVertex(vertexDF, "player", "vertexId")

/] #HEBEEAD

new NebulaBatchlWriterUtils()
.batchInsert("127.0.0.1:3699", "nb", 2000)
.batchToNebulaEdge (edgeDF, "follow", "source", "target")
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5.4.5 Nebula Spark Connector Writer

ARSI BCE B RAT T

* batchInsert(address: String, space: String, batch: Int = 2000) :
* address : Nebula Graph Y Graph MRS5S HsIE K, AIDARLE 2 ik, DIBESGES 7268, 4 “ipl:port,ip2:port”, BRI 3699 o
* space : Nebula Graph ARG ARHRE 1 & 22 R 44 75
* batch : #tEG AN —#HRIEARLEIE R, FIAEE, 2NN 2000,

* batchToNebulaVertex(data: DataFrame, tag: String, vertexField: String, policy: String = "") :
* data : ff5 A Nebula Graph [ DataFrame ¥z,
* tag : Nebula Graph [EIZ2[A]H5t B IFREES T

* vertexField : DataFrame F1A]{Ey Nebula Graph s VID %1, #l4l, %153 DataFrame =%, 7250 a. b. ¢, Hra FIfEHN
VID %I, MZSELEN "a"

* policy : #M1%R DataFrame H' vertexField FIMYEIEIIUIEEERY, NMIFEZALE Nebula Graph A1 VID RIBLGTRAE, ENZSEIREN
"hash" o A5 vertexField AEHEAARINEAA NI BERE,

* batchToNebulaEdge(data: DataFrame, edge: String, srcVertexField: String, dstVertexField: String, rankField: String = "", policy: String ="")
* data : 5 A Nebula Graph Iy DataFrame ¥4z,
* edge : Nebula Graph ot 1571287,
* srcVertexField Fl dstVertexField : DataFrame HVAI{EJy e rifliAZ Y%, HIHELAR N BB sl R 9 IR AL,
* rankField : DataFrame H'RI{EN3A rank {HEY, AIERC,

* policy : Ali%, 4% DataFrame H' srcVertexField %Al dstVertexField FIRVEIEIAIERER, MFEALE Nebula Graph # VID /Y
WLE SRS, BNZSEORER "hash" o AR srcvertexField FF] dstVertexField FIYEBIRISBEAREEI, NIAFHEALE,

IJE B 20214F4H7H
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6. Nebula Graph Studio

6. Nebula Graph Studio

6.1 StudiohlxA~EHTi5 EH

6.1.1v1.2.7-beta (2021.02.22)
- B8
o 15 8 B RS R RE I o AR HE R ]
6.1.2 v1.2.6-beta (2021.01.19)

* JIREMITH:

 EHRR
* AR USRS RN BUH R
o SR R E R A LR

6.1.3v1.2.5-beta (2021.01.12)

B4
o R
o {5 5 TR AD BRI T e R

* RN IR SR R T4 =

6.1.4 v1.2.4-beta (2020.12.29)

* JIREMGTE:
* XRERERSHE T
o SCRERHTT RUBREAT

6.1.5 v1.2.3-beta (2020.12.23)

B4
*FA
* B csv MRHTIR A LAY (R
* B E LAERER SRR )&

6.1.6 v1.2.2-beta (2020.12.17)

* JIRENGTE:
* X AR
c B4
o EEER
* [EE iR
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6.1.7 v1.2.1-beta (2020.11.02)

6.1.7 v1.2.1-beta (2020.11.02)

* JTREMIIR:
o A
o XHAEBTHE
o SABPERSFE AS 74U

6.1.8 v1.2.0-beta (2020.10.19)

* DIREMITR:
* %FiSchemar] ML EHE
* ZFEXSpacely& i, Gl K MBR
* ScFpifSpace T AUy A ., O, gmfE R MIpR
* SHEX Space TR A, I, gmiE R MIBR
* XFiXfSpace TERGIME M, AIEE K HFR

6.1.9 v1.1.1-beta (2020.8.20)

* DIHeHis:
o £ ST IINebula Graphing i+
- &%
o EIERR
* ZFli A hashfluuid FikbHstring 28 BIEHEE R VID (303 ZFEf A string 2884 K VID)
* {Z1Edoubles R WEE SN HE L

%

6.1.10 v1.1.0-beta (2020.8.18)

* JIREMIIR:
* EHR
* XRHERRGIERA
o SR VIDETHALE, HEfTER
* A
° SCRERF RS RS A B PRERIEIR

- 542
o EHRR
o AR /R IR MR [ (E R R e &
i1k
* UIZZ AL
o R

6.1.11 v1.0.10-beta (2020.7.31)

* JIRENTIR
o EHRER - g nlimitik i
o PEHlA - SRFCSVSHAIZER

VED

- 256/340 - 2021 Vesoft Inc.



6.1.12 v1.0.9-beta (2020.7.9)

* B4
o BIHREK - B ORI s NERR G B A PHERNR, TTIEERERAY R
* PG - SR EARS ZIN SR )
* A - EFESUFIN SR, A timestampBAEETIN T A

6.1.13 v1.0.8-beta (2020.7.3)

* JIREMTH:
o B - EInLE R R
o PEHIE - I N TR o

6.1.14 v1.0.7-beta (2020.7.1)

o PEflE ROAEH| 2R BT RIS &

6.1.15 v1.0.6-beta (2020.6.13)

* fEfk
o BRI

6.1.16 v1.0.5-beta (2020.5.29)

s ftfb:
o EERRELHALL
* B KR
o [BTFINE T2 FEIZE, SOh HfEshift + clickifiig
* XRKZHRE

6.1.17 v1.0.4-beta (2020.4.23)

* {Eft

o THRIREIER I

o SRS RN R ST SR

o SRR AT 2 A SR ¢ click + #fEcmd/win
o Hith :

o [BE —LRIG FRI## 2020.1.16 - v1.0.0-beta
° JIRE -

. HEHIR

© SHE

* AL
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6.1.18 v1.0.3-beta (2020.4.15)

6.1.18 v1.0.3-beta (2020.4.15)
* Ui
© SAREMRAL, SCRHTStudioBBIETI, FIF AT LAMAHLIA S AR, A FIRE S ARSIk S R B4
o BN ARIE, SO PR RE R A, R R LT A TR (4 Bor )
© PR H
© N TENE ALOBHERE, 152 T SOIREEN, FEERIURETRED 1 git pull origin master & docker-compose pull

6.1.19 v1.0.2-beta (2020.3.31)
i
o [EIERRIE IR M B K bR

6.1.20 v1.0.1-beta (2020.3.2)

* {Eft -
o LHEHEHIB T R space i R I T
o YEHIB 2T AR TR

6.1.21 v1.0.0-beta (2020.1.16)
* ThRE
o PEEIA
© SHIE
o AL

JEEH: 2021485 H27H
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6.2 A Nebula Graph Studio

6.2 JAIR Nebula Graph Studio

6.2.1 1+ Nebula Graph Studio
Nebula Graph Studio (F##F Studio) 2 —#KAILLERT Web I EEBHEERT ML TH, 45 Nebula Graph DBMS i, NEREHGE. %
EFA. 5 nGQL &if), EHRE—RMMSS. AELE BBIREREER, ShaTLIPuEBnEE R,

RIThRZS
Studio HATHEFMNRITHRA :

* Docker Wi : AT LUEFT Docker RS5E% Studio, FHi%E#HE| Nebula Graph #dE/E, H¥HEE2% #% Studio,
o RHRSSHEA © AT LIfE Nebula Graph Cloud Service L8 Nebula Graph #iEZESLH, H—HEZERRSI Studio, HAIEESE
Nebula Graph Cloud Service /P Tt

PN RATHRA S RER AR, (B2, EOVERE G AE, ARG FFAER, 24 (R,

= SThhe
Studio FL& LI FIIHE :
« GUI i, 7778 Nebula Graph [ :
« (/) Schema FEHIAE, (/LT RE52M Schema (BGX) O, #u 1-F Nebula Graph,
« (I PEEIA PIRE, SSTLUER nGQL EAIEE Schema, FERTEUEHITIME AR,
o (R SA DHRE, G MRCE, TR S A SRR, HAEKIN B EIE A HE
« ERER, ZRTICRRERGE, EEE DRI ISP, SRR TR RCE,

ERAmR
ASER LU E—FRKR, #AILUER Studio :

o E—EIEE, BB TR ML EBEREE IR o, A LU#H Docker Compose 5i# Nebula Graph Cloud Service #% Nebula
Graph, F{#f] Studio 2K AIHILIRIE,

* MEAZEEEE T Nebula Graph ¥UEFE, JFHESSARIRE, MHH GUI TEHIT nGQL BAAEN., Al b EHRERRH IR T,

o BNIFF46°%>) nGQL (Nebula Graph Query Language) , {HE2RJEHAGHTTE, EAEHH GUI TEEEEMMHMESH,

SREIE

MT ARSI Studio, 2 A Nebula Graph SEBIHYGIEEE AR TARIEIRHY Nebula Graph Cloud Service i RTLI%E 5t Studio. H#4H(E
E%# Nebula Graph Cloud Service i F/lit,

*F Docker F{ Studio, Ky Nebula Graph BRARE A SBIRIUE, AT, —ME0 FER LUERBOAK S0 (user H1 password ) 5%
Studio, ¥ Nebula Graph EH 7 HMHRIEE, EHAEHHIEENIKSHZESE Studio, XF Nebula Graph W RIELIRE, 2% Nebula
Graph I Fifts

IeJE B 2021445 7H
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https://cloud-docs.nebula-graph.com.cn/cn/posts/manage-instances/dbaas-ug-connect-nebulastudio/
https://cloud-docs.nebula-graph.com.cn/cn/posts/manage-instances/dbaas-ug-connect-nebulastudio/
https://docs.nebula-graph.com.cn/manual-CN/3.build-develop-and-administration/4.account-management-statements/authentication/
https://docs.nebula-graph.com.cn/manual-CN/3.build-develop-and-administration/4.account-management-statements/authentication/

6.2.2 %A ke

6.2.2 SAIRRRE
AR T A Studio N TTAE TR AR 2 IARE,

* Nebula Graph Studio : ZEARFMHREFA Studio, E—FKA]LLE Web 1V EEEEER ML T E, 4. Nebula Graph DBMS fiif,
HEHRAHE, BURS A, %5 nGQL &, EFERE—IERRS,

* Nebula Graph : —#FREHEEEE RS (Graph Database Management System) , fERKAIETAZN sifT (2S5BS ESE
£, WIEE, £% Nebula Graph f/ T,

* Nebula Graph Cloud Service : Nebula Graph E¥#EZEN =S -H (Database-as-a-Service, DBaaS) , #&FH{18%, XHF—HilE
Nebula Graph, #A¢7 Nebula Graph Studio, HHNEHIFEREZETE, H4(EE, £% Nebula Graph Cloud Service H /™ Fiit,

e EH: 20214E4H7H
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https://docs.nebula-graph.com.cn/
https://cloud-docs.nebula-graph.com.cn/cn/posts/toc/dbaas-ug-toc/

6.2.3 EARRH

ARSI T SEAE M Studio AT RERSZ IR BRI,

Nebula Graph iRA<3z$%

H#ii Studio v1.x {43} Nebula Graph v1.x, 3%} Nebula Graph v2.x,

RELeN

Docker it Studio H#i{XZHF x86_64 2244,

BiE Lfe
ARSI Studio EAERHER LUT IR
* HATGR EERARIATI CSV X, MEAGHISGES () MERTHRT.
o BAIEAEIED 100 MB.
o B BSOS 1 GB.
o FASCIRRERRTE 1 Ko

6.2.3 LR

] Docker fiit Studio EERHERAERE LELERLE CSV SXff, (HE, BN XIFRNRARFENAASZIRG], miH, s At iEa Rk

o

#iEEH
HAETSCRTE #EHE LD CSV SRS E R, AR H MR 177K,

nGQL Z#F
i Docker fift Studio I, FRLATHASL, SATLUE PG EHUTATE nGQL iBHIE |

® USE <space_name> : #KZBETE Space THFIFRHIEFEEIZEA, THEBITXMEMIELEEZEH,
o PEllE B nGQL BN, ] UEHZ R ZE0T, FREME TR,

R =R Studio I, BRIALBRHISY, SEHARELE #EWIE LT M P S B A OB R i), ofF

¢ CREATE USER

¢ ALTER USER

¢ CHANGE PASSWORD
* DROP USER

* GRANT ROLE

¢ REVOKE ROLE

X FIBAINIEAER, % Nebula Graph P T,

PUPE g
B P T AAS ) Chrome 15l Studio,

IJEE R 2021445 7H
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https://docs.nebula-graph.com.cn/manual-CN/3.build-develop-and-administration/4.account-management-statements/alter-user-syntax/

6.2.4 MASEH

6.2.4 hRAE#h
Studio ATFHETF & ARAF, BATLUER Studio MRABEHILT: BRI RIFIIEE,

LRSS Studio
WNF MRS Studio, DL Nebula Graph Cloud Service FSFrEBBIINRA NH#E, EAGEAITEHT Studio MiA. HATATMEEE Studio A
A vl.1.1-beta,

Docker iR Studio
*IF Docker hit Studio, EIERKEBIE nebula-web-docker H3% T5af{TLA T @ E4) Studio :

docker-compose pull && docker-compose up -d

JEiESE Docker hit Studio J&, ZERILUESTEA LA RERAS, fad Bk, AifE&EE Studio WAL,

R 20214F4H7H
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https://github.com/vesoft-inc/nebula-web-docker/blob/master/docs/CHANGELOG-zh.md

6.2.5 tRiEH
AHIMT Studio HIIYLEEE,
BRI
1€ YEHIE TEBE(T nGQL 4]
15 EESR P& %A
15 GRS DU AT A bt

HR1E

1% Shift + Enter ##
1% Shift B + FAR T

BN, M v1.2.4-beta RATFUAS

6.2.5 PRitHE

A EHT: 202144H7H
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6.3 WEEXFR

6.3 ZEE5EFE

6.3.1 EZE Studio

RS Studio HEETE Nebula Graph Cloud Service Ef#iffl, %#7E Nebula Graph Cloud Service L% Nebula Graph /il H 25¢
MRS HA Studio UERE, —HEERIRIEH, FTHREHCHE, FHEREZS% (Nebula Graph Cloud Service HF'Ffit) . B2, EFREH
#8%& Docker iR Studio, ASZHiRAA#EE Docker ik Studio,

iR
1E58%8 Docker i Studio Z#i, WHEEMINLITER :

* Nebula Graph [REELHEBIHES, EMERE, % (Nebula Graph ST

B« BRI LU Z A7 N B 5 5) Nebula Graph iR%S. QHRENIFFAA{# ] Nebula Graph, EiU&(#i A Docker Compose %
Nebula Graph, FEA(EE 2% {#f] Docker Compose #% Nebula Graph.

 fEHIRHETT Docker it Studio L8 %353 |55 Docker Compose, H4I{EE %% Docker Compose 1%,

e (AMi%) TEHFEKEM Docker Hub $7HX Docker BRIV R RELLANE, SERTLUER registry-mirrors SEFLE NEEISR, B4, ANSRKE
f#H Docker HEX'E /5%, MSHRGMPERBERZNESR, WL THERECE registry-mirrors S :

{

"registry-mirrors": [
"https://registry.docker-cn.com",
"http://hub-mirror.c.163.com",
"https://docker.mirrors.ustc.edu.cn"
]

}

We (B SRR B R T R R A 3 2 80T/ Docker Desktop MUAT &, 11412 E 2% Docker Daemon [ iE 1Y,
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https://cloud-docs.nebula-graph.com.cn/cn/posts/manage-instances/dbaas-ug-connect-nebulastudio/
https://docs.nebula-graph.io/manual-EN/3.build-develop-and-administration/2.install/1.install-with-rpm-deb/
https://github.com/vesoft-inc/nebula-docker-compose/blob/master/README_zh-CN.md
https://docs.docker.com/compose/install/
https://docs.docker.com/engine/reference/commandline/dockerd/#daemon-configuration-file

BRMESR

FEaHiT LERR TGS Tas, 88D Docker hit Studio, XEIATH Nebula Graph iRAN 1.x BYHETHUR :

1. T# Studio RYERBELE .
e 3! Nebula Graphlijif

nebula-graph-studio-v1.tar.gz 1.x
2. RGN nebula-graph-studio-vli H3%,
cd nebula-graph-studio-vl
3. fiHY Studio #Y Docker 5%,
docker-compose pull
4. WEIFE5) Studio MkS5, Hth, -d FREREBITIRG AR,
docker-compose up -d

YRS R AT E RN, 2R Docker it Studio E&INES,

Creating docker_importer_1 ... done
Creating docker_client_1 ... done
Creating docker_web_1 ... done
Creating docker_nginx_1 ... done

5. BHIIE, ENIEARHBIEASI A http://ip address:7001 o

6.3.1 % Studio

BEHH : 53817 Docker hit Studio MUNLER |, #EATLUSAT ifconfig BU# ipconfig ZRHUAAHL IP Hidih, ARG GHIARVIM Studio, AITE

DU S kA% B A http:// localhost: 7001 o

AURSEAEN AR T L P REB BILU T B, FoRECLMIEH S5 Studio,

O #Ha  E 8A ; : BE v

o & 2R

* Host:

*RAP&:

[E53E(E

BEA Studio BStHE, EHFRELE Nebula Graph, WHAMEE, 2% ELEEUERE,

G 20214E5H28H
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https://oss-cdn.nebula-graph.com.cn/nebula-graph-studio/nebula-graph-studio-v1.tar.gz

6.3.2 EREEEE

6.3.2 EEHUERE

£ Nebula Graph Cloud Service -, fil## Nebula Graph $filj5, &l —#EZE=RSSR Studio, ¥4I{E8 %% Nebula Graph Cloud
Service I/ T, B, XT Docker i Studio, fEfE5) Studio J&, FEACEEH; Nebula Graph, A EEHi R Docker fii Studio
WAli%#% Nebula Graph #dE/%E,

AR
{£1%¥#; Nebula Graph BdEZER], EFREFEIAITER :
* Docker hit Studio E£E3, HAEES# #%E Studio,

* Nebula Graph [y Graph &AL TP Huhik DU ARSS A RS . BRIASH TN 3699 o

* Nebula Graph #dBFEERIKSEE, WGP ANER,

Bl - 4NIR Nebula Graph E4EH TS MGiE, H HEL0E T ARRAGIHE, EHRAEEEHBERIK S SRR E, RRE
MEgiE, ERTLMERABIAEFY Cuser ) FIBRINES (password ) EREUEE, X TEMSMKIE, % Nebula Graph FIFFt.
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https://cloud-docs.nebula-graph.com.cn/cn/posts/manage-instances/dbaas-ug-connect-nebulastudio/
https://cloud-docs.nebula-graph.com.cn/cn/posts/manage-instances/dbaas-ug-connect-nebulastudio/
https://docs.nebula-graph.com.cn/

6.3.2 EREEEE

BRMESR

LT A% Nebula Graph #dE% :
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6.3.2 EREEEE

1. 7€ Studio {1y ALEBHRNAE TUE L, MALITER
* Host : #%E Nebula Graph # Graph MRS AL IP il i, #8300 ipiport o AIRIHOIARES, WIEHZRIAGT 3699

PEMH © BNf# Nebula Graph #dE/FE S Studio HB/EF—BHI L, EHAHE Host FEIEGXAENARAN] IP Huikk, A2 127.0.0.1
5 localhost o

P4 F0 RS ARYE Nebula Graph B8 (Y0 RIS EIE G2 SRS AN
s IRARIBH S IGIE, ATLUEEIIARF 4 user FIBIAEHD password o
s MREEHSMIIE, E2ROEKSER, EHAE GOD s, MAUAE root KNMAYER nebula,
s AURCEM S MRIE, FRINAIE TR A FH IR T A, SRS CRRPEHE SRS RIE LR,

Ao & B

“Host: 17" I "¢=305:3699
*HP&: root

*®55: nebula

SERRBSS, Rl R 415,

ANSEREGEIAN TR S, FRECLMINERLE] Nebula Graph #dEFE,
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6.3.2 EEEYEAE

-l = sA P ERE B WEv  mE V1.1.1-betav
L FiSpace: @

SHOW SPACES;

$ show users;

— IR RIEFEE 30 208, ANSUEELT 30 AERIE, RIEAWIT, EREEREREERE,

[5HR(E
J§H1EEHE Nebula Graph #dE/F)R, MRIEKSIVIR, ErILOERITLUTRE @

o WISRIELIAE GOD 3% ADMIN BURMIIKSSE, mILUE 56l & Schema TiEEH Schema,
* WIRELWHA GOD, ADMIN, DBA =(# USER BURMIKS 6%, Al RS AR s #EllE TUH _F317 nGQL 1B AZE,

o WIRELWHA GOD, ADMIN, DBA. USER ## GUEST fRMkSESE, AILITE PElilE T 21T nGQL 1B A)IHEIRE S 1 RIS
DU b3 T R R e B

WIGHEH: 20214E4H7H
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6.3.3 THFRIEE

6.3.3 JBfRERE
R EIRS R Studio IV, JEREEBIRER,
{#if] Docker # Studio I, WISEFEEELEH Nebula Graph $URPE, T B4 A2 5 7 8 B A2

% Docker it Studio JFEHAERA Nebula Graph $dEERy, 76 TEMH, % BE > HiEE. 25, WRFNGEESE EER RLE B v,
#oR Studio E&RINNTHF T 5 Nebula Graph #3EEIER,

A EHT 202144H7H
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6.4 PRFFIE

6.4.1 #1X!| Schema
FEM ] Studio Z i, EFESARE Nebula Graph #dE AN RMLILER Schema ()
Schema FEDEEELIT A

* 3% (Tag, BImEE) |, DURERIRZENEM.

* 1267 (Edge Type) , DUKAEFAZERIINEN,

6.4 PLFas

AL ZEE Stanford Network Analysis Platform (SNAP) #2819 Social Network: MOOC User Action Dataset J5Lfl, FEAEEA A H

INFFIER BRI AR E LY 97 DIRIEAFS, WHHANFTHX Schema.

T#£FIH T Schema B,

H Eq) JETEAR (B2

R user userId (int)

TR usertd AEpGXE REHER VID,

FREE course - courseId (int)
- courseName ( string)
ARG courseName HYMEIET Hash() EREUZEAGX
2 BRI VID, KA Nebula Graph 2R [F]—M&%2
R R VID AR ME—, T courseld 5-HB57
user 2 VID E&, ALl AREFEF courseld 4EAK
course X RBUER VID,

% action - actionId (int)
- duration (double ) : {REJFEAEHI timestamp B,
FRAT AR H
- label (bool) : F'R user FEM—MTAGERMGRH TR
P
- feature0 ( double)
- featurel (double)
- feature2 (double)
- feature3 (double)

HE R

TEUIHRAIF user 255 course FE 2 A L4 XK (action) .
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FORIEE MOOC A,

FndEE MOOC i LA,

FRAPZ5BTHR, SRS 558
LA, 25 EHPRMRH T MOOC FALL
FAT RV NERE (feature) SRR, Hrf,
label 2 true FiBH MOOC &, K
false FRABHER,
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https://snap.stanford.edu/data/act-mooc.html

6.4.1 #X Schema

action

actionld: 18

label: FALSE (stay after the action)
duration: 7266.000 s

eature (0, 1, 2, 3)

action

actionld: 19

label: FALSE (stay after the action)
duration: 7273.000 s

feature (0,1, 2,3

Name: History of Ecology

course

Name: Women in Islam

course

action\\
actionld: 5628
label: TRUE (drop out after the action)
duration: 88848.000 s
feature (0, 1, 2, 3) — user

IJEEH: 20214F4H7H
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6.4.2 s CSV XfF

6.4.2 #%& CSV Xf§

Studio Sciiid CSV et G A RFLAEHE, HAifSR Lie CSV x¢ff, MESN CSV XM AMIZ R mdmaia ¥, [N, &1 CSV X
R RREEERIAT, AL, I8RO IR AN T ALEE

1. BIA K CSV et BdE 2 MR SOES () ok
* user.csv . {XCUHEIREHEFN usertd £,
* course.csv : {NEl4E courseld FI courseName #(Hf,

* actions.csv : @4% action RFUFTE E M M IVEIE (actionId. label. duration. feature0. featurel. feature2. feature3) , FFHIAL
AR VID %53 VID WRIE (userId 1 courseName ) o FH, [R5 label EIERM/REUE, FTLA, 1 1 B9 TRuE, F 0 Bl
FALSE o 41T EIFTR,

|actionId,userIdlcourseName,duration,featureolfeaturellfeatureZEfeature3,1abe1 |<—— EE;&?E

0,0,Environmental Disruptors of Development,0.000 ,-0.31 1479,-0.435701433,0.106783779,-0.06730924, FALSE
1,0,History of Ecology,6.000 ,-0.319991479,-0.435701433,0.106783779,-0.06730924, FALSE

2,0,Women in Islam,41.000 ,-0.319991479,-0.435701433,0.106783779,-0.06730924, FALSE

3,0,History of Ecology,49.000 ,-0.319991479,-0.435701433,0.106783779,-0.06730924, FALSE

4,0,Women in Islam,51.000 ,-0.319991479,-0.435701433,0.106783779,-0.06730924,FALSE

0,Legacies of the Ancient World,55.000 ,-0.319991479,-0.435701433,0.106783779,-0.06730924, FALSE

0,ITP Core 2,59.000 ,-0/.319991479,-0.435701433,0.106783779,-0.06730924, FALSE

0,The Research Paper: Octavia Butler's Kindred,62.000 ,-0.319991479,-0.435701433,0.106783779,-0.06730924, FALSE
0,Neurobiology,65.000 ,-0.319991479,-0.435701433,0.106783779,-0.06730924, FALSE

5'
6,
7’
8’

2. MBRATE CSV SRR KAT,

IeJE B 20214F4H7H
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6.4.3 04 Schema

6.4.3 8% Schema

{£ Nebula Graph W', &4i5tH Schema, FERIEPE A SEIEALEGE, A el #H Nebula Graph 1Y #5il& 3¢ Schema hiEQI%
Schema,

BEI - fEtaT DU nebula-console 6 Schema, H4IER, £% {§if Docker Compose #%# Nebula Graph #{l Nebula Graph Pu#FT
[}
AR
£ Studio LA Schema Z i, EFTREFINLTER :
* Studio E44%EH;%F| Nebula Graph #IE/%,
* BHYMSHHA GOD, ADMIN ¢ DBA R, H#4i{5E, 2% Nebula Graph WA,
s WELMNLF T Schema HI%ER,

o B0 TIEZEN,
B @ ARBIRIZCL I T E 22 M, AURERIKSIIE GOD MR, WATLIE PG B¢ Schema b8 —E 22,

M Schema EIELNEEAIE Schema
BT A 3§ Schema €% Schema :

L. QUEhR%E, HRAER, 2% R,

2. QUESAZEEL, VEAER, B 1R(ELIA,

EREHIE eI Schema
DU AR PERlE 012 Schema :

LfE LR, fili PR 7%

2. f£ YpiSpace HIEE—MNEZN, EARAIF, % mooc_actions,

k] ZHE = 8A P BRR

W aISpace: | mooc_actions

s o
TEMHTH, RKEALTIE, Had (T

-- BIRBIRE user, WH 1 MEM
CREATE TAG user (userId int);

-- BT course, HEFMNEME
CREATE TAG course (courseld int, courseName string);

-- QRINZR, HEH 1T DEE

CREATE EDGE action (actionId int, duration double, label bool, feature0 double,
featurel double, feature2 double, feature3 double);
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https://github.com/vesoft-inc/nebula-docker-compose/blob/master/README_zh-CN.md
https://docs.nebula-graph.com.cn/manual-CN/1.overview/2.quick-start/1.get-started/
https://docs.nebula-graph.com.cn/manual-CN/1.overview/2.quick-start/1.get-started/
https://docs.nebula-graph.com.cn/manual-CN/3.build-develop-and-administration/4.account-management-statements/built-in-roles/

6.4.3 fil# Schema

Eit, EELIEM T Schema O, EAILLBTU T IBAEBRE SH2UNE OB IR, 728
- P HREEEAF A
SHOW TAGS;

-- B HFiEZEE hrR A A A
SHOW EDGES;

-- EESHIRENDARNENRETIER
DESCRIBE TAG user;

DESCRIBE TAG course;
DESCRIBE EDGE action;

[E53E(E

@l Schema J&, ErIDF4R S AL,

IEEH: 20214E4H7H
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6.4.4 S AKE

6.4.4 SALUE

HEFEAF CSV 3¢ff, BT Schema J&, ERILUEM A WIRERFTA mfLA%HE LG Studio, FIT IR, EERBMLIE I,

AR
SRR, TEFHALTEEL
* Studio B4 ##%| Nebula Graph ¥/,
* Nebula Graph #4EERCL0)E T Schema,
* CSV XfffF& Schema %K,

o KB HE GOD, ADMIN, DBA #(# USER HR, Bef:EZEA 5 AKIE,
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BRMESR

FRLUT D B AR
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6.4.4 S AKE

AETEME, G SA T
. {£ #%&ESpace T, HEFE—PNEZERE, FHadi F5 2.
AE ARl UUR, s AR SORE HE, REBRRENY CSV SUff, AURBH, JESE user.csv. course.csv F actions.csv fF
BEW © EATLL—OE B AN CSV S,
AESCERFIFRAY BR0E B, ST BN SRR, (RUESCHHMERIER, )5, FsS F—% i,
AE RWRAS DUR, sl + SR BORIR e, (OMIEHEH IS BRSO, R B e, AAORBIHREY user.csv 51 course.csv XA
A BB X DU R, i + Tag %L,

. 1£ vertexId #57, SERRLDLTHE(E
a. 18 MR 51, s R

N =

w

N o o s

+ BEBIER

BiER2 X

File: user.csv

vertexId
HRFERE © ID Hash ®
vertexld * IEEE RIFR{E
+ Tag

b. TESRHONTERER, JEEEEIRS, fEAREIA, user.csv A —FIEHRHFAERMRERHA Y VID, course.csv HIESFEZRIR courseName 5 EHY
Column 1 A TAREKIRIER VID,

VW] AER—DEZER, VID fh2&ME—, fRlEE, X T VID §9(28, £% Nebula Graph #Y&bRIRFFFIT X,

c. 7£ ID Hash %), %% VID FbEA 3« A0FRIEEBERE int KBEHE, 155 SRR ; A0RIEEIEZ string. double B bool ZEFUEHE,
J#%$% Hash,

8. 1£ TAG 1 #77, SEMATHAF
a. £ TAG THFIFEH, IRFEIRIFN M IFRZEE LR, TEARFIF, user.csv SXAFXTMIERF user ; course.csv XX M i%EF: course,

b. R RBEMAIERS, A &g, WREEMEIEIRBIE, EARGIF, user R EEME, FTRELEERLBIRIE ; course FRZEMT courseld JEIE
X course.csv XAFHHY Column 0 %), 2 5 int, courseName J&MEX B X FH Y Column 1 %1, 28! 4 string,
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https://docs.nebula-graph.com.cn/manual-CN/5.appendix/vid-partition/

6.4.4 S AKE

TAG 1

TAG: course m

| :40] RIS © 2B O
courseld * 0 int
courseName * 1 string

9. (AN%) ARIEEZ MBI, HEDE 5 FIHIE 8,

10. sEllLiE G, sidi T—%.
SRR BLERIERY), FRRERARIRGEE R,

11. 76 R0 vim, i + heBARIR #H, 1EXEERNERSABIE Sy, I i BiA #58. AATREITIY actions.csv XfF,
12. 7£ Edge X T1%HY 298 THFIRSD, EEEaZRR R, 40R6I%, &% action,

13. MBI EME, M actions.csv STEFHNERAHNAVEARS], H, srcld Al dstld 7 BIFRRSBAGEE R 5401,  PIERIEIRE KA 5 i 5.
MR VID /55—, ARBiH, sreld MNMAYEF R VID, dstld xR E R RN VID, rank Jyifsani, AU,

+ WEIIER

Edge 1

File: actions.csv

RB: action

| 3:30) HEFIE O £3.70) ID Hash ©®
srcld * 1 int fRiGAE
dstid 2 string Hash
rank Vg int

actionld * 0 int

14. sEpikiEn, sidi T—% %,

15. 78 B A U, mifi A TGS AEAE, 1F log T &, AAIUEIEIES AHE, SAMENHREIERM R, SASES, Ebias &
LS A FIEEIESF A, 4 log TUH TR FRE RN, FrEds S AT,
09/24 05:31:14 [INFO] statsmgr.go:61: Tick: Time(145.00s), Finished(382374), Failed(0), Latency AVG(26190us), Batches Req AVG(37630us), Rows
AVG(2637.05/s)
09/24 05:31:19 [INFO] statsmgr.go:61: Tick: Time(150.00s), Finished(393694), Failed(0), Latency AVG(26323us), Batches Req AVG(37809us), Rows
AVG(2624.62/s)

09/24 05:31:24 [INFO] statsmgr.go:61: Tick: Time(155.00s), Finished(406174), Failed(0), Latency AVG(26369us), Batches Req AVG(37875us), Rows
AVG(2620.47/s)
09/24 05:31:26 [INFO] reader.go:180: Total lines of file(/upload-dir/actions.csv) is: 411749, error lines: O
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6.4.4 S AKE

[E5uE(E

SEREIR S AR, ERILUT R,

G EH: 202144 7H

- 280/340 - 2021 Vesoft Inc.



6.4.5 i [ K

6.4.5 TIHERUE
SARERS, ERILUTAEER PG o EERR & EEdE,
LI#110#E “History of Chinese Women Through Time” A2 5 1Y) 1 R 5

o 1£ $EHIE DI  5B1T FETCH PROP ON * hash("History of Chinese Women Through Time"); , BUEERREZNHAEBMIEER, RELHRE, bl S
MBS B, RSB E RS R S A R T L R oR.

d FETC ROP ON * asn story

T sucsvxtt | s mmm

VertexID course.courseld course.courseName

-5873524008645948591 1 History of Chinese Women Through Time

il

o 1F BRER T h ARG 5L, 1 fREVID WHEHEF, A "History of Chinese Women Through Time", £ VIDi/tBl %
% Hash, P B #50, BEEER EiRER PRI, FERBREIAE b, SRR ATEREMEER, WTEFTR,

WHISpace: mooc_actions

Vertex Details

R
VertexID: -5873524008645948591

course.courseld: 11

course.courseName: History of Chinese Women Through Time

RJEHEH: 20214E4H7H
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6.5 #AEER

6.5 $21FIER

6.5.1 B Schema
BEEZEE
Studio ##%%| Nebula Graph &R/, An]DIEIEEMBREZEM, ZATLUMEH G 5t Schema #RIEEIZER], ARSI BRANA
Schema #R{FEZE[H],
HHhEA
Studio v1.2.0-beta KLAGEMA, WEEFIRA, HAIRIESE A ER,
HiREAE
BREEIZEE |, FREMRMTER
* Studio E&%#% Nebula Graph #iE /4,
* SECLETE RIS A QI R I 22 AR, B
* 412 Nebula Graph KBS MHIIE, ELERNHF 4 user IKSHIBRINEY password 5%,
* 415 Nebula Graph CIFESIGIE, L root K5 M HAEE S,
plREZEE
AT A EER Schema O] & 24(A]
1. fETEME, il Schema 7%,
2 fEEZERIANER 177, i + G 4L
3. 1 QA DU, SERLTACE
a. YfF L HEERIZERAR, ARGIPIZESN nooc_actions . FRIGCHEMEZERAMEL, AFGAMN, 2% (hGQL HFFH)

b. EWHBEL : 5 HIIZIE partition_num. replica_factor . charset B{#& collate MY{H, TEAREIH, PUNSEHIZEN 10, 1. utfs Fl
utf8_bin, EAMEE, B (REATE SPACE 1B,

1E WPINGQLIES) MR b, ZaEER LB IEXN MY nGQL B4, A1 iR
CREATE SPACE mooc_actions (partition_num = 10, replica_factor = 1, charset = utf8, collate = utf8_bin)

4. EEMERE, s QU8 . AURTTE R EREMAIE, mESRH DRNIOENEZERER, 2REZER AR,

- 282/340 - 2021 Vesoft Inc.


https://docs.nebula-graph.com.cn/manual-CN/2.query-language/3.language-structure/schema-object-names/
https://docs.nebula-graph.com.cn/manual-CN/2.query-language/4.statement-syntax/1.data-definition-statements/create-space-syntax/
https://docs.nebula-graph.com.cn/manual-CN/2.query-language/4.statement-syntax/1.data-definition-statements/create-space-syntax/

6.5.1 & Schema

@ Schema E 8A P ESR [ #sls aE: - O v e v v1.2.0-betav

| oof - i
tRER mooc_actions
; EESH
partition.num{: 10
replica_factor 1
charset utfd
collate(® :  wutf@ b

CREATE SPACE mooc_actions (partition_num = 10, replica_factor = 1, charset = utf8, collate = utf8_bin)

iR EZEE
LT BRG] Schema [HERIEIZ2(H]

1. E TEME, &ifi Schema 1%,

2. -
TEEZEMPIALE, HREITEMEREZEN, FHE #E 5%, af Bk

© schema  [NCICYNEEESE TSNS - T & wny ey [RESEREEE v20-betav

| BEEYI®

s ¥ partition_num replica_factor charset collate iRfE

3. FEFMIEIE, FHIAMBE, Hald BN 155
BRI jE, DR E] E2E RS,
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6.5.1 & Schema

[EIR(E

2RI OIS, ASFTLUFAAQIESRISY Schema, 47 :
« MfEHRE
¥ VS

* HRIERS

IR EHT: 20214E4 A 7H
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BFIRE (m2E)

6.5.1 & Schema

£ Nebula Graph #fEFEH O EZE R, ERLEERE (N2 o B DUERER G 2% Schema BAEIRE, ASCOORAAM{EH

Schema #1EHR%,
ZiFhRA

Studio v1.2.0-beta NLUEMAS, WEEHIRA, HEHIRIESE A EH,
AR
1E Studio E#REIRZEZAT, BN TEE
* Studio B4 %#%| Nebula Graph #E/%,
* [EZER A B,
o BAFIESKAYKSHHE GOD, ADMIN ## DBA R,
BUERIRE
UL T A B Schema AIEFR%

1. fET B4, 5 Schema 7145,

2. 3
£ EZemiggk b, $REIEZER, SdRZenamlEE B sihsd T Bk

3. £ YAz EAHIAEZE R PR, AT DU e R 22 (R 4 PR T 22
4. il W TR, i G 4.
S.{E Bl vimE b, FERRULTIRE :
a. 5 | HEURE B A S MIIPREL IR, AR, A course,
b. (ANE) AARAREHRLEN, £ & Rt B/ By, b aetE, FHERITIFIRS, SEMEITRE

- FBYERFR, BURISAABONME, - MR DMREAZ RN, AT TETE #8, HEEE, - AUREMERE AR, EZEEATE

17, A~ EbF.

c. (ANE) PRFERRERGIN, EATLURE TTL @ 78 BETTL Bt/ b, i aikiE, FFERITIVFIRPIE TTL_coL M TTL_DURATION SIS

o XTEXMMSEINEAER, 2% TTL IiE.
CSEORIER, fE XY nGQLEMK, RIS EAEESMI nGQL 154,
7 WOANERE, sl + QU i, AR QIERY), R BTN S B MRS E MY,
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https://docs.nebula-graph.com.cn/manual-CN/2.query-language/4.statement-syntax/1.data-definition-statements/TTL/

6.5.1 & Schema

{ESHRE
LU BE ] Schema (EUUR%

1. ET B, i Schema 7%,

£ FZEmFIER b, $REEZER, bR s B Sk ” @i
3. 7E YAl ZE ] EAIAEZERIAFR, AT DO e I 22 A 44 PR UL 22

4. rp
Rili bR D%, HREIREELUIRE, FFE BE S, s 7 kR

5. 1E Sk DU, JEAT DU RAE

s MURZEESIEME © 75 @ BTk mitk b, REIREESETE, EAMAE i, FHESUSMEIEIRZERINEOME, 25, sid BIA o3 W0
SERIEEL

* ASREMERIE M @ 1E 2 SR miR b, BREIFFEMEREEN, EAM D WEE, SiilE, BERE M.
o WIRZRINEN: © F 2 UBRPEEAR I, sk WS TE %28, RIEIEEE, PRARIE, 2% QUEARETIR.
o AIRENE T TTL, ZMER TTL (ZR : £ BETTL mi L, &2 TTL_coL AT TTL_DURATION ACiE.
s WIREMPRCARER TTL F8 @ 76 WETTL ERIWA LA, sdaNeiE, Dok,
o AIREECE TTL SR © £ ATTL mkiG LA, SdaEiE, FinekE TTL 58,
- SERIRES, (£ MR nGQL Hk L, FEREEFIESEGH nGQL 5],
HIFRRE

FZLU N A BE A Schema MIFRIRE

1. fETEfAH, 54 Schema 7145,

£ FZEmFIR b, $REEZEmE, bR s B Sk ” @i
3. 1E LAz EAHIA R ZERIAL PR, AT DOE S R I 22 (A 4 PR UL P 22

4. -
Hii b8 TR, HREIREBUWIRS, I BME I, Sl Bl

RER(E

RERIERMINSE, SR LUE PG LZ5m AR RBdE, scE /M SA SREit & if AR,

IJE R 20214F4H7H
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6.5.1 & Schema

1BFihFER

£ Nebula Graph & OIEE RS, KalETREaEdaZe, EafLUER MR PElE 535 Schema fEH288, ARSI RHAN A
Schema #§#1F5027,

KIhRA
Studio v1.2.0-beta NLUEMAS, WEEHIRA, HEHIRIESE A EH,
AR
£ Studio EAR{EILEMLZ G, ERHHAINLTER |
* Studio B4 %#%| Nebula Graph #E/%,
* [EZER LB,

o BLHESKAYKCS A GOD. ADMIN =% DBA R,
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6.5.1 & Schema

ellieSubSid]

LU BE ] Schema GI|7A287
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6.5.1 & Schema

1 ETEMF, [ii Schema 5%,

8 1E FZEmAIER wh, $REEZER], sbEZRAFeETE B 500 s T
3. AE ik ZEm BIAR 22 AR, S n] DU 51 22 A 44 PR 22 ],
4. il S T, Il A R
S.1E @ v b, FERROUTIRE
a. fifp | OB R A SRR, ARBIF, HA action.
b. (ANE) ANSSAKRTEIEME, /£ & WP E LA, SdangiE, HERANIERS, SERLUT#E
- WABYERRS, BURSSEATIOME, - MR- DG S DR, ATLUSd WS TE #4], HEXEME, - AUREMRE R, X8 ERTE
17, midi @ Sl

c. (AN%) SHZEARGERG (N, EAJLO%E TTL @ £ BETTLERNA LA, sdianiiE, HAEBRFNYIERAIEE TTL oL M1 TTL_DURATION £
BIER, *TXMANISBIEER, 2% TTL LE,
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6.5.1 & Schema

6. TEINIESE, f£ MMMnGQLIH mtk b, EREFFIS EARESFMIY nGQL 15,

@ schema  [INCECTNEEERER: 1 S =l es [ #= e v1.2.0-betav

| HBIESNE: oo —

MKE /IR / Gl BN R

BRI

RERR miE=R EilA

actionid . int

duration N double

label N baoal

feature0 : double

featurel : double

feature2 . double

feature3 N double

BETTL

v MEENGOLIEY)

CREATE TAC action (actionld int , duration double , label
ble )

I
Q
Q

1 , featurel double , featurel double , feature2 double , feature3 dou

+ e

7. WOAERE, sidi + QU8 1.
ANSAGHSBIRE R, s OB R R o A B 15 3R

-290/340 - 2021 Vesoft Inc.



LT A BER Schema ESGH2E7Y

1. ET B, i Schema 7%,

£ FZEmFIER b, $REEZER, bR s B Sk ” @i
3. 7E Al ZE M EAIAEZERIALRR, AT DO e I 22 R 44 FRoe il 22 R U,

4. e
Rii B9 1%, HREIREETA, FHE BE S, i C Bk

5. 1E Sk DU, JEAT DU RAE

6.5.1 & Schema

* MURZEMESIRTE © 75 & BTk mith b, EIREESIENE, EAMES i, FEHESURMEVEIREISFEIME, BXCenln, sid il

8 i,
* ASREMERIE M @ 1E 2 SR miR b, BREIFFEMEREEN, EAM D WEE, SiilE, BERE M.
 WIRZRINEN: © AE 2 UmPE mAR L, Sl BSImE 25, RInEEE R,
o WIREYER TTL : 7€ BOBTTL Mtk b, 1&ckak TTL_coL Al TTL_DURATION MEiE,
* WIREMFRTA QAR ER TTL : 1F BETTL HRVA LA, SEQ%E, SUHER.
o AIREE TTL : {F Bl TTL W E LA, SdanstE, FnikiE TTL
ERIRES, 16 MMnGQLIFf mtk b, EREEEIELEH nGQL iEf,
S S

FZLU MBI Schema JFRAZE4Y

1. fETEfAH, 54 Schema 7145,

£ FZEmFIR b, $REEZEmE, bR s B Sk ” @i
3. 1E LAz EAHIA R ZERIAL PR, AT DOE S R I 22 (A 4 PR UL P 22

4. -
sk R TR, HREIREEUIAA, JHE BME Sk, sE T B

RER(E

SRR, AL YRR LZSm AR, sCE /M A SRR AR,

IJE R 20214F4H7H
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6.5.1 & Schema

121F3R51

IERTLUMPRERHZEIAI SRS |, A E N A] DUATA SR 8 M R — 2880 s sl T s, IS E &, Nebula Graph 324
PIRISTIAYSRG] @ AREERS RILRG |, SR LUEFER ¥Rl 2 Schema #{ER5]. AN Schema #IER5],

B AR TR e NI IR QIR S, (2, RoIRWMEIERE, Frbl, MRS AREE, AHREERS, X TRIINVIENE
B, 2% (aGQL AFFM) .

HhRA

Studio v1.2.0-beta NIUGRAS, EEHIRA, FHARIESE AL,
AR

£ Studio FAR(EZRSIZH, ERAAHHIALTER

* Studio B4 %#%| Nebula Graph #JE/%,
o BZEH], FREAAI LA,
o BAUFIERIMKE A GOD. ADMIN 53 DBA MRE.
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|
LT A BME R Schema AIE#R5]| :

1. E#T B fidi Schema T1%5,

2.
£ FZEmFIER b, $REEZER, bR s B Sk .

3. AE i ZEm) BIAE 22 R, ] DU A 22 R 44 PR 22 A,

4. gl el W&, mal AR .

5. f£ Qg v b, SERLTIIE
a. R  FIASIERERT 12T, B bR%E B U2, ARG JAZP,
b. ZFh | e AR S (IR EGAZEIA T, AURGIFiLR: action,
c. K515 HIUETRER 1A, ARFITHA action_index,

6.5.1 & Schema

d. e Sili d, 15 ERORIRIEE PR B R Ry (RN, FE Rl WE . MRFBERBESDENE, ELX R, BRI

S REPERS BRI, ARGIFIER: label FI actionld

Vi ZE B EINT 28200 Lookup 1BAIIE NS S, HAER, 2% (aGQL AP FM) .

6. SERIRIESG, 75 MBI nGQLEM, EReE 25 bR ESFM 1Y nGQL 1A,

@ Schema E 8A P EEe & =W

| HBIEZE):  mooe actions

3|/ A% / 8Nk

“RSIEE:  Edge Type

v HEMnGOLEY

CHEATE EDGEZ INDEX action_index on action{actionld, label)

+ iE

7 WAERE, M+ QU R AERERS0E T, R TEER R BasE ARG IR MR,
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HER
LU BE ] Schema &FR5] ¢

1. ET B, i Schema 7%,

)
. &

£ FZEmFIER b, $REEZER, bR s B Sk
3. 7E YAl ZE ] EAIAEZERIAFR, AT DO e I 22 A 44 PR UL 22
4. miili el O, EIRE LY, WEREEENRS 2L,
5. AR, IREIREAEBNRS|, mGRIIFTET, S ERFIHRS I X FrHE .

bR,

e
LT B HREA Schema [HERZRE]

1. fETERH, 5 Schema 7145,

2. P
TE BZERIBIER i, $REIE 2R, R 2R MeE (e BE B s .
3. 1E Yl ZEm FRGIAEIZ2EA R, AR DU I 5 1312 ) 4 PR E 22

4. -
wili Y1 s, REFEEERRL, JHE #E Ak, S ER.

6.5.1 & Schema

A EHT: 202144 H7H
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6.5.2 PG

6.5.2 FHZHIA
PSS RE
Studio (421 & FEAN T EF R,

© schema [ 8A ¢ Efx [EEETE B U I v1.2.2-betav

1

eﬁﬁﬁ@E]‘Eﬂ: mooc ﬁ‘ e:l %

1 GO FROM hash("History of Design and Digital Media") over actioln REVERSELY;

$ GO FROM hash("History of Design and Digital Media") over action REVERSELY;

9 10
mak O stcsveet | S ERR

action._dst
256

768

TRAIH T G S A RIEE,

LIRS YrkE e
1 TER sy PERIG U ARG DU,
2 PR ZE ) 15 Yl 2] 512kt — D E 2,

B Studio R ZFFEIEIERH ANEFIZEIT USE <space_name> 1EH],

3 I AKE (:>
{ESARE A nGQL ¥E41JS, sk BT, RN A S MEQRISER, B2
B 5 57K

4 T2t AKE :
A I, e AE D TS A,

5 FHIERA o
M N R, EEETIORSIRE, Al NER, WAEREE R A RIE, SRR
BERSE 15 JIBABBTIOR.

6 BT - (Z) o
{EH AEDH A nGQL B, A RSB T IR,

7 BB SE(F nGQL BHIE, XEBRIEETIRE, MREEFRY, EaNGE TR, MBS
W, VB R,

8 GEREL SRBBE TR, MRIBEAUREESE, 55RO 2UFHRFR IR 15 R,

9 SHCSViF SB(F nGQL IBABEEIL G, ik SIMCSV I HAMIAEITE 2L CSV KT Sk,

10 B e BURASEITIY nGQL 16, 17T DU E EERRERIRR mSS R S A B T AT MALIEEL, filkn

SAETR 1 EETE,

R 20214F4H7H
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6.5.2 Il

SABFER

IERILUE PERG B nGQL IFAE WSS NEGCANEE, HEY SARERR aEsKilEmas Ry T,
SHshRA

Studio v1.2.1-beta KLUGRIAS, EHEHIA, EARIESE A EHT,
AR

RS AR, EFRERALTER

* Studio C& %% Nebula Graph g, HANEESE EEEIEIE,
c BT ABIESE, R ESE S AR,
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6.5.2 [flEfHlA

SAILBUE

LT PR PERG SIS RIRaRRas RS A FERE
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6.5.2 [flEfHlA

1 ETESR, S G T,
2. 1f YiiijSpace FEE—EIZER, fEATRHIF, & mooc_actions,

3. ) @ )
EmSiTH, MAERIEM, Had Elbro

B - i R AR AR VID (3,
EINEARBANT

nebula> GO FROM 56 OVER action YIELD action._src, action._dst;
LR ATUEE] userld 29 56 A 2N T LR, 40 FEFTR,

$ GO FROM 56 OVER action YIELD action._src, action._dst;

B &g SHCSVXHF

action._src action._dst

56 5781516103187171073
56 7187434748124717064
56 2978400177936803085

4. gl S AEBER %,
5. fEFMAIEIE, BCEMIT @ a. midi A3
b. f£ Edge Type 7B, HENFULTR, EARHIF, HE action,
c. f£ Src ID 7B, JEZFEMEIR PRI L VID B934, (EARBIH, EEE action. src,
d. 1£ Dst ID FB, MR IREENE R VID 9515, (E4ARGIH, HEHE action. _dst.
e. (ANE) ASGEEINGHEAEHAUIE (rank) 58, WHE Rank 7B, JEFEFSANENYI, W1R Rank TEARIKE, iAW 0,
f SERIE S, sdi SA %,

WEE

NN

BRFRERP O RDOESR (srcvid) . &R (dstvid) FIXE (rank) B9%I

* Edge Type: action
*SrcID: action._src
*DstID: action._dst

Rank:
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6.5.2 {Efzdla

6. 75 FIERSR DU e O, JEREURIRA T
o MR ¢ TEm I REOR I BAEELRE_E AR AT .
o fabRIA BRI EECREVEBARS, R AT,

Bl A SN, &R LR BB S BE 1 rT I LR
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6.5.2 [flEfHlA

SARBURLER
LT PR PERIG 2SR S RARa RS A R
LfET AR, s fEils T,
2. 1£ YpiijSpace HIEFE—NEZEN, EARAIF, % mooc_actions,

. ®
EmAITH, MAERIER, Had EF7,

LW LR P ATEAE Y VID 58,
EIIEERBIANT

-- WFAFMAFARIESE,
-- course F£AY VID FA courseName 4 hash() ERELIEBSE|
nebula> FETCH PROP ON * hash("Media History and Theory");

EIEE] courseld 2 8 MYIRFRFE. W TEFIR,

$ FETCH PROP ON * hash("Media History and Theory");

B Rig SHCSVIE

VertexID course.courseld course.courseName

-73287139293733235 8 Media History and Theory

4. midi S AEGER %5,
S, EFMMIHHER, ELELT @ a. sidi 2
b. 7£ Vertex ID 7B, EEEEERAPINRA VID (W4, EARBIF, EEE vertexId,

c. SERRILE G, sidi SA 1%,

DAY

~,
-

ERERPRERVIDIS)

*Vertex ID: VertexID

6. 76 PR LIS L R AT X
o MR o 7EIm AR FOR AR IR Al _E AR AT R,
o THBRA © TEPREER L EORIVEAES, AR,

Rt AN, EATLVE BB S IR = BEr AT L =B,
FRER(E

BES ARG, B LU BRI TIRR .

AR 202144 H7H
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EEFHE

£ Studio H, ERILIE PERlE 3247 FIND SHORTEST | ALL PATH IBA)EITSEHEE slZ RINYFTE B EFEEEKE, RamEd &F FR UReNEl

SRS A EERER T LR,
%TF FIND SHORTEST | ALL PATH IBAIMVIEZER, 2% nGQL HF Fif,
HEhRA
Studio v1.2.1-beta RLUGHA. WHEHA, EHERIESE AT,
AR
£ Pl L3217 FIND pATH TEADFER FELZAT, SEHEMINITER
* Studio iAH v1.2.1-beta KIUGHAR,
* Studio B.4%#%3| Nebula Graph ¥EFE, PG ESE EHIRE,
* CE&SARURE, FARESE S ARIR.
BESE
LT AT PERIR BT FIND paTH IBAIFREER G A BEIHER

L ETHEAE ) i il T,

2. £ YpijSpace HiEfFE—MEZM, EARAH, 1% mooc_actions,

: ®
FEMAITH, B FIND SHORTEST PATH B FIND ALL PATH IEFJ, Hridi Bz,

EIIEERBIENT

-- WFAFMAFTARIESE,
-- course ZESM VID B courseName £& Hash() EREAMEEE]
nebula> FIND ALL PATH FROM 1,2,4,6,42 to hash("History of Ecology"),hash("Neurobiology") OVER action;

EISEIAN T BRI EE R,

$ FIND ALL PATH FROM 1,2,4,6,42 to hash("History of Ecology"),hash("Neurobiology") OVER action;

B Ri8

_path_

2 <action,0> -5904546826922277534
1 <action,0> -5904546826922277534
2 <action,0> 3737846974276824311
42 <action,0> 3737846974276824311
6 <action,0> 3737846974276824311
1 <action,0> 3737846974276824311

4 <action,0> 3737846974276824311

4. miihi BATE L,

5. (Anfe) AR EHER Lmib e A RE, W —REdRE AR
o MR ¢ 7EI R FOR BRI Al_E AR AT R,
o TERRIA o TEBRIE R FOREBARS, AT,

Rt AN )G, ERTLVE B & eE RAV AT L R,
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https://docs.nebula-graph.com.cn/manual-CN/2.query-language/4.statement-syntax/4.graph-algorithms/find-path-syntax/

6.5.2 {Efzdla

History of Ec:mgy\‘m““\ ‘

42

E5HRE

B S ARG, (&R LU BRI TR 7.

IRfEEH: 202144 7H
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6.6 WfFEHER

6.6 HIEHEE
6.6.1 MEEBUIRE IR
(Bt

i HEfE Studio SCRSRPE, TR BLEE I,

ATRERY R B B R T ik
SEAT DR T A SR 1
%14, i\ HOST FERHNERXEREIER

WEE Nebula Graph EHIERE Graph R551 1P itk (graph_server_ip) Fl¥i, WIRAMEDR, WHOZRIAH 3699, HIfff Nebula Graph 5
Studio #ERBAEYATHLEE L, A AL TP Hitk, i RBEMAH 127.0.0.1. localhost B¢ 0.0.0.0,

B 2% WA BF% BB E5IEH
415} Nebula Graph ®AFEHMIAIE, EAILUAEERTRFBH SR,
AERE LIRS OPAIE, RO T BC IR 58 5%,

5 3 %. F4IA NEBULA GRAPH RS 2T ER
W Nebula Graph IRZF5IRA, K TEBIRSHIRLE

o WIRAE Linux RS % _1@5d ik 2 1 Nebula Graph, £# #% Nebula Graph fIli%,
* fIR#H Docker Compose #$E1Y Nebula Graph, £% #7% Nebula Graph RS IRARMG T,

W Nebula Graph ARFSIEH, #HAS 4 PUHSHEE RS, BN, EHEE Nebula Graph k%,
BeHH © A2 BiE ] docker-compose up -d /537 Nebula Graph, %5217 docker-compose down i43/5 1 Nebula Graph,

35 4%. WA GRAPH [RSHPIKEERETIER

g

£ Studio #l28 LiBfTans (40 telnet <graph_server_ip> 3699 ) HfiIA Nebula Graph [y Graph AR%5 W& &R 25 1IEH

AOSREEREII, WHELLU T 2R H

* 41% Studio 5 Nebula Graph fE[R—&HE E, KEROEECR£E,
o WIRME AR BN L, 7 Nebula Graph RS ERMIMEECE, BIAN, FHAIE, WU,

WS B RE RS J5 ) 2 259% % Nebula Graph fIR%5, 1E#i{: Nebula Graph & 5tz %,

IJEEH: 20214F4H7H
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https://docs.nebula-graph.com.cn/manual-CN/3.build-develop-and-administration/2.install/2.start-stop-service/#nebula_graph_2
https://github.com/vesoft-inc/nebula-docker-compose/blob/master/README_zh-CN.md
https://discuss.nebula-graph.com.cn/

6.6.2 ToiLiA18] Studio
EEzr o

PAR A SR E B Studio fFIiH 127.0.0.1:7001 5K 0.0.0.0:7001, {HRATAFF UM, FiT4 ?

ATEERIRE R ERR T &

SEAT DUE LT I B [l
B 15 WARGEN

FTEMINEE Studio IRFHINLAE SN x86_64 444, HAi Studio 1X3ZFH; x86_64 RGHM,
% 2%, 1% STUDIO IRSRBERERH

JBAT docker-compose ps EEARS EEELIER IS,

AORARSS IEH, SRMIZERAIT, Hr, state FIMEEERA Upo

Name Command State Ports
nebula-web-docker_client_1 ./nebula-go-api Up 0.0.0.0:32782->8080/tcp
nebula-web-docker_importer_1  nebula-importer --port=569 ... Up 0.0.0.0:32783->5699/tcp
nebula-web-docker_nginx_1 /docker-entrypoint.sh ngin ... Up 0.0.0.0:7001->7001/tcp, 80/tcp
nebula-web-docker_web_1 docker-entrypoint.sh npm r ... Up 0.0.0.0:32784->7001/tcp

WIEREARE L EEER, NSeE LR Studio EHES, H4IER, $% #% Studio,
Ve« AR Z R docker-compose up -d 54/ Studio, #4E1T docker-compose down i 4i{5 1E Studios

5 3%, WAtk

AR Studio G-NWEARTER—HBWER b, EATDIEREAREMEH localhost: 7001, 127.0.0.1:7001 B4 0.0.0.0:7001 i) Studios

6.6.2 LR Studio

WRMERER—BHE L, DIENYE AR R A <studio_server_ip>:7001 , HH, studio_server_ip 2fEul® Studio IRFESHIUNLARHY IP Hiht,

B 45, AREKEBYE
3BT curl <studio_server_ip>:7001 -I FAINERIER, AISHRE HTTP/1.1 200 0K, FIRMLHIETIER
WIS EE AR, WEE DL FERIGE

* AUERMYEER S Studio EF—ANlER L, KMERIZECRE,
s AIRMEAIER -GV L, K7 Studio ATTENLERIYMESHCE, BIAN, BiXdE, LIRS,

ISR LR IR EEE R85 Studio, 1E#HTTE Nebula Graph B /5itis &ifl,

RJEHEH: 20214E4A7H
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6.6.3 & i)
I ATRIE AL R SEASRE 2

R L IETIEME I TIRE, BWUEH TS PRIERRE0

6.6.3 i LiF

1. #IA Nebula Graph Z&HTHAR, WREMEH Docker Compose % Nebula Graph #4E/%E, ST docker-compose pull & docker-

compose up -d PIHURHTHY Docker Bil%, JHEIIA M.
2. WA Studio BEHRA. FEMEESE AT,
3. #%2 i£1% 8 GitHub i nebula #1 nebula-web-docker WiH, Hi\EE C&AG IR,
4. IR BRI R AR ER IR, MOIAETEIRIR LR 2 A,

Studio Z#f Nebula Graph v2.x I ?
Studio v1.x {GEM T Nebula Graph v1.x, Studio v2.x ;& T Nebula Graph v2.x,
Studio &SI ?

HREARTTIR,

AT 202144 A 7H
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https://discuss.nebula-graph.com.cn/
https://github.com/vesoft-inc/nebula
https://github.com/vesoft-inc/nebula-web-docker/issues

7. 4L IX DTk

7. $ X TRk

7.1 TEACY

Nebula Graph (4522 FHE, WOUE 2 5k E # B0 kS, Nebula Graph X#if#if] Markdown &S, 5% 1 Google JI'& # R4 XU
fem MTRE.

7.1.1 BN{RI SRR

TSRS 2R

* 1f GitHub 4% issue,
* Fork (3, fEAM) S EME®, REIER PR,

R EHT: 20204E5H9H

- 306/340 - 2021 Vesoft Inc.


https://developers.google.com/style/
https://developers.google.com/style/
https://github.com/vesoft-inc/nebula-docs-cn/issues

7.2 C++ Zmkd %

7.2 C++ REZXAE

%% Google C++ Style Guide,

e R 202044 H29H
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https://google.github.io/styleguide/cppguide.html

7.3 NIRRT AN XA

7.3.1 Step 1: 1&3:d GitHub Fork

1. Jj[A] https://github.com/vesoft-inc/nebula
2. it BA Fork HEHIANENERE

7.3.2 Step 2: 393 e pER A
AT A E

# EXTIEER
working_dir=SHOME/Workspace

F user %EN GitHub k4 :
user={GitHubl 44}

clone 1S :

mkdir -p Sworking_dir

cd Sworking_dir

git clone git@github.com:Suser/nebula.git

# 3§: git clone https://github.com/Suser/nebula.git

cd Sworking_dir/nebula
git remote add upstream git@github.com:vesoft-inc/nebula.git
# 3§: git remote add upstream https://github.com/vesoft-inc/nebula.git

# BFREBIHENIR, B7EXE EFESX
git remote set-url --push upstream no_push

# WINEREDZER

# IEREIRT ¢

# origin git@github.com:$(user)/nebula.git (fetch)

# origin git@github.com:$(user)/nebula.git (push)

# upstream https://github.com/vesoft-inc/nebula (fetch)
# upstream no_push (push)

git remote -v

E XFHE3Z hook
1Ef Nebula Graph Wi HHEEHES] git HI
AR, W, SOREREE,

cd Sworking_dir/nebula/.git/hooks
tn -s ../../cpplint/bin/pre-commit.sh .

A, PP AREALT, RSN, FEPINIT.

cd Sworking_dir/nebula/.git/hooks
chmod +x pre-commit

7.3.3Step 3: P
HEFARES Y

cd Sworking_dir/nebula

git fetch upstream

git checkout master

git rebase upstream/master

ME S ONEF YD

git checkout -b myfeature

- 308/340 -
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7.3.4 Step 4: Ik

HE HT 1 PREAFUEZA commit, F£HHE master WAG#HETE ( squash ), KA AR —MISI D SO THES, &G, XN
B, HtEATBUEH Fb rebase @gifFAR master 5 upstream [, A4, AIRERHER commit 222 % master, M7E% hard reset 3
3, Bl

git fetch upstream

git checkout master

git reset --hard upstream/master
git push --force origin master

7.3.4 Step 4: A%
R

Nebula Graph R cpplint REAREARAFE Google MIRAIXISTER, AT A ER S AU Z TS

AN TTli
TERPRITETERERL bugfix AT, 7RSI HR FIEA 1 test H%, AILMERMEMEATTINK, REdHmEaremiik, RN
TR PR A BTN

EHE BTN TR R
FEIRIESE IS,

BN E -DENABLE_TESTING = ON = T B Cis iy i,

BEITFRE BT
£ nebula HREFGSITLAT a4 :

cd nebula/build
ctest -jS$(nproc)

I8

o B kS A
Y BEAF I = IRGS B 3 SCHAE nebula/bui Ld/src/daemon/_build/ H3% TIHI, Zwi¥4FHY console fE nebula/build/src/console/_build H3% R, AJLIE
TR 22 H S bin P, RERSHMEIE,

7.3.5 Step 5: RIFDZES

# AT myfeature 933209 :
git fetch upstream
git rebase upstream/master

FEHABYMEE R PR GH BRI Z)5, EHEEH head 7734,

Step 6: Commit
ARG H K

git commit

Step 7: Push
PRI E SRR E A SN, RGN 732 push | GitHub St ¢4 @

git push origin myfeature

- 309/340 - 2021 Vesoft Inc.


https://github.com/vesoft-inc/nebula/blob/master/.linters/cpp/cpplint.py

7.3.5 Step 5: fRFF AL

Step 8: 83 pull request

1. fdsabiin fork € https://github.com/$user/nebula (b Suser FIF4).
2. it myfeature 4337321 Compare & pull request %M.

Step 9: XIBEHZE

INFFHY pull request BEAOFEMRNEHE, REHEECUFEER bug, HERBRISEE,

I #EHT: 20204E5H20H
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7.4 PR 1 Commit Message f&m

7.4 PR 1 Commit Message 15

AR PR Al Commit Message f575&H T4 Nebula Graph ©JF, FirEEE master %73 commit ¥ EAELL T HEN],

7.4.1 Commit Message

<type>(<scope>): <subject> // scope is optional, subject is must
<body> // optional

<footer> // optional
AHEEZ R Angular]S commit Fi,

e <Type> fifizh commit J&%#Y,
* <subject> J& commit YRR,

s QITTRISINPRANER, THRINZEEAT, RE BRI TR,

Commit 28!
Type Description
Feature Hrofag
Fix E& bug
Doc SR
Style (AN 2215
Refactor AR
Test S
Chore it 3o R el By T LA )

7.4.2 Pull Request

1252 PRI, WEEARE O EHTE HOIRAIE R, JHM IR RS

PR At i WIS B e 5 R

MNT M5 W A, FIABIIGE, AR PR WK E 240, TN ESOETHER, AR PREHE THIX issue, XK.

Pull Request &tk

What changes were proposed in this pull request?
Why are the changes needed?
Does this PR introduce any user-facing change?

How was this patch tested?

RJEHEH: 20204 H29H
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https://docs.google.com/document/d/1QrDFcIiPjSLDn3EL15IJygNPiHORgU1_OOAqWjiDU5Y/edit

8. iR

8. %

8.1 Cypher #1 nGQL

8.1.1 EARBLZFTLE

el

vertex, node
edge, relationship
vertex type

edge type

vertex identifier

edge identifier

Cypher

node

relationship

label

relationship type

node id generated by default

edge id generated by default

nGQL
vertex
edge

tag

edge type
vid

src, dst, rank
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8.1.2 BB ARIR(E

(3
S FTE labels/

tags

fHASEE SR AT

VN =pse St Dpul

R

ERs2

AR

ST R E

BT AR

IR R

TR R — 2R

FEERE—HRRE
N-Hop #if

PR

Cypher

MATCH (n) RETURN distinct
labels(n);
call db.labels();

CREATE (:Person {age: 16})

CREATE (src)-[:LIKES]->(dst)
SET rel.prop =V

MATCH (n) WHERE ID(n) = vid
DETACH DELETE n

MATCH ()-[r]->() WHERE
ID(r)=edgelD
DELETE r

SET n.name =V

MATCH (n)
WHERE ID(n) = vid
RETURN properties(n)

MATCH (n)-[r]->()
WHERE ID(r)=edgelD
return properties(r)

MATCH (n)-[r:edge_type]->()
WHERE ID(n) = vid

MATCH (n)<-[r:edge typel-()
WHERE ID(n) = vid

MATCH (n)-[r:edge type*N]->()
WHERE ID(n) = vid
return r

MATCH p =(a)-[]->(b)

WHERE ID(a) = a_vid AND ID(b)
= b vid

RETURN p

8.1.2 EIFEALE

nGQL

SHOW TAGS

INSERT VERTEX <tag_name> (prop name list) VALUES <vid>:
(prop value list)

INSERT EDGE <edge_type> ( prop name list ) VALUES <src_vid>
-> <dst_vid> [ @<rank> ]: ( prop value list)

DELETE VERTEX <vid>

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

UPDATE VERTEX <vid> SET <update_columns>

FETCH PROP ON <tag_name> <vid>

FETCH PROP ON <edge_type> <src_vid> -> <dst_vid> [ @<rank> ]

GO FROM ~<«vid> OVER <edge_type>

GO FROM «vid> OVER <edge_type> REVERSELY

GO N STEPS FROM <vid> OVER <edge_type>

FIND ALL PATH FROM <a_vid> TO <b_vid> OVER *

8.1.3 A&

R P AT 2
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name*:saturn
age:10000
type:titan

father

name*:jupiter
age:5000
type:god

name*:hercules

8.1.3 RpIER

name*:sea
type:location

name*:sky
type:location

/ A

reason:loves fresh breezes lives

4—— brother —»‘

7 1

reason:loves waves

age:4500
type:god

age:30
type:demigod
brother brother
mother ——D‘ \ /
namj;:alcmene name*:pluto
age: age:4000
battled | battled type:human type:god
i 3
time:1 battled time:12
place:[38.1,23.7] place:[39,22] pet lives
time:2 I
place[37.7,23.9] reason:no fear of death

: name*:tartarus
lives

1
—t

v
@ O

name*:nemean
type:monster

name*:hydra
type:monster

name*.cerberus
type:monster

* A Kk

# AR

type:location

v
-@

nebula> INSERT VERTEX character(name, age, type) VALUES hash("saturn"):("saturn", 10000, "titan"), hash("jupiter"):("jupiter", 5000, "god");

# AL
nebula> INSERT EDGE father() VALUES hash("jupiter")->hash("saturn"):();

// cypher

cypher> CREATE (src:character {name:"saturn", age: 10000, type:"titan"})
> CREATE (dst:character {name:"jupiter", age: 5000, type:"god"})
> CREATE (src)-[rel:father]->(dst)

- BB

gl
nebula> DELETE VERTEX hash("prometheus");

cypher> MATCH (n:character {name:"prometheus"})
> DETACH DELETE n

* TRV E

nebula> UPDATE VERTEX hash("jesus") SET character.type = 'titan';

- 314/340 -
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8.1.3 RpIER

cypher> MATCH (n:character {name:"jesus"})
> SET n.type = 'titan

* BERNENE

nebula> FETCH PROP ON character hash("saturn");

| character.name | character.age | character.type |

| saturn | 10000 | titan

cypher> MATCH (n:character {name:"saturn"})
> RETURN properties(n)

r
| "properties(n)" |
|

T 1

| {"name":"saturn","type": "titan","age":10000}
L

* % hercules R4

nebula> GO 2 STEPS FROM hash("hercules") OVER father YIELD $$.character.name;

cypher> MATCH (src:character{name:"hercules"})-[r:father*2]->(dst:character)
> RETURN dst.name;
- 1
| "dst.name" |
m—

| "satun" |

* #i#) hercules REMM%

nebula> GO FROM hash("hercules") OVER father YIELD $$.character.name;

| $$.character.name

cypher> MATCH (src:character{name:"hercules"})-[r:father]->(dst:character)
> RETURN dst.name
—
| "dst.name" |

jupiter"

* HHPEAIES

nebula> # coming soon

cypher> MATCH (src:character)
> WHERE src.age > 100
> RETURN src.name
——
| "src.name”
E————
| "saturn"
—
| "jupiter"
————
| "neptune"
| ————— |
| "pluto"

o Hi pluto Ak

nebula> GO FROM hash("pluto") OVER Llives YIELD lives._dst AS place | GO FROM $-.place OVER Lives REVERSELY WHERE \
> $$.character.name != "pluto" YIELD $$.character.name AS cohabitants;

| cohabitants |

| cerberus

cypher> MATCH (src:character{name:"pluto"})-[r1:lives]->()<-[r2:lives]-(dst:character)
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8.1.3 RpIER

> RETURN dst.name
| "dst.name"

_—

| "cerberus"

* 2 Pluto HYSLEBAIAR AR E (it

nebula> GO FROM hash("pluto") OVER brother YIELD brother._dst AS god | \
> GO FROM $-.god OVER Lives YIELD $*.character.name AS Brother, $$.location.name AS Habitations;

cypher> MATCH (src:Character{name:"pluto"})-[rl:brother]->(bro:Character)-[r2: lives]->(dst)
> RETURN bro.name, dst.name

| "bro.name" | "dst.name"

f i
| "jupiter" | "sky"

} {
| "neptune" | "sea"

L

I R 2020456 H23H
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8.2 Gremlin 1 nGQL Xftb

8.2 Gremlin 1 nGQL *fLk
8.2.1 Gremlin ™44

Gremlin & Apache ThinkerPop #E48 THELEES. Gremlin A LUZ A AMERHATDUZ A 1ER, B Gremlin 2ET Groovy [, HEfR
WZIBESAWR, RUFEANRL Java, JavaScript, Python, Scala, Clojure fll Groovy HFZHIRMEIES FAMSE. Gremlin #if,

8.2.2 nGQL M43
Nebula Graph W#WIEESH nGQL, ZE—FhJ SQL WA KA WIES, Mt SQL, nel BAAI TR

* X SQL, B¥5H

e Ay

o REARNEA B

* XFFHEE

o SRR

* XFREGB

o SCREMR

o R fiHES OF&H)

o EMASHFHEER, BT hBe

8.2.3 BEAMLZRTLL
EA D Gremlin nGQL
vertex, node vertex vertex
edge, relationship edge edge
vertex type label tag
edge type label edge type
vertex id vid vid
edge id eid x
Gremlin #1 nGQL ¥ HME—FRIRFARICIIUEANL, £ Nebula Graph F, AT DUE RS EARART, BAE uuid EEE 34 BFRIAT,
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https://tinkerpop.apache.org/gremlin.html

8.2.4 BB

£
BT IE 72 ]
feesgae it

fHASEES

B

fHATEESE

5
IR £
illES2]
R
BEIER
EEETU

BT RA
WHEEN
HEEER =
ME EE
)

RTEE R
WA N
B

R [EIEE T
REE

8.2.5 &l

Gremlin
g = TinkerGraph.open().traversal()
g.V().label()

g.addV(String vertexLabel).property()

g.addE(String edgeLabel).from(v1).to(v2).property()

g.V(<vid>).drop()

g.E( <vid>).outE( <type> ).where(otherV().is( <vid>))drop()
g.V(<vid>).property()

g.V(<vid>)

g.E(<src_vid> >> <dst_vid>)

g.V(<vid>).outE( <edge>)

g.V(<vid>).in( <edge>)

g.V(<vid>).repeat(out( <edge>)).times(N)

g.V(<vid>).repeat(out()).until( <vid> ).path()

8.2.4 [EFEAME

nGQL
CREATE SPACE gods
SHOW TAGS

INSERT VERTEX <tag_name> (prop name list)
VALUES <vid>:(prop value list)

INSERT EDGE <edge_name> ( <prop_name_Llist> )
VALUES <src_vid> -> <dst_vid>: ( <prop_value_list> )

DELETE VERTEX <vid>

DELETE EDGE <edge_type> <src_vid> -> <dst_vid>
UPDATE VERTEX <vid> SET <update_columns>
FETCH PROP ON <tag_name> <vid>

FETCH PROP ON <edge_name> <src_vid> -> <dst_vid>

GO FROM <vid> OVER <edge>

GO FROM <vid> OVER <edge> REVERSELY

GO N STEPS FROM <vid> OVER <edge>

FIND ALL PATH FROM <vid> TO <vid> OVER *

ARHTHRIRBIER T Janus Graph K7REIE The Graphs of Gods, ZEISEANT EFTR, AL EE R PR EBERE 575 sig g Rk,
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https://janusgraph.org/
https://docs.janusgraph.org/#getting-started
https://docs.janusgraph.org/#getting-started

name*:saturn
age:10000
type:titan

father

name*:jupiter
age:5000
type:god

name*:hercules

name*:sky
type:location

A

reason:loves fresh breezes

44— brother —>‘

name*:sea
type:location

A

lives

8.2.5 RPIER

reason:loves waves

age:30
type:demigod
brother brother
mother ——D‘ \ /
nam:;:alcmene name*:pluto
age: age:4000
battled | battled type:human type:god
/ \
time:1 battled time:12
place:[38.1,23.7] place:[39,22] pet lives
time:2 I
place[37.7,23.9] reason:no fear of death

v
@ O

lives

—t—

name*:nemean
type:monster

name*:hydra
type:monster

name*.cerberus
type:monster

* A Kk

# BAR

nebula> INSERT VERTEX character(name, age, type) VALUES hash("saturn"):("saturn", 10000, "titan"), hash("jupiter"):("jupiter", 5000, "god");

v
-@

gremlin> saturn = g.addV("character").property(T.id, 1).property('name', 'saturn').property('age', 10000).property('type', "titan').next();

==y[1]

gremlin> jupiter = g.addV("character").property(T.id, 2).property('name', 'jupiter').property('age', 5000).property('type', 'god").next();

==y[2]

gremlin> prometheus = g.addV("character").property(T.id, 31).property('name',

==>y[31]

gremlin> jesus = g.addV("character").property(T.id, 32).property('name',

==>y[32]

# BwAR

nebula> INSERT EDGE father() VALUES hash("jupiter")->hash("saturn"):();
gremlin> g.addE("father").from(jupiter).to(saturn).property(T.id, 13);

==>e[13] [2-father->1]

o BB

'jesus').property('age', 5000).property('type', 'god').next();
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name*:tartarus
type:location

'prometheus') .property('age', 1000).property('type', 'god").next();

name*:neptune
age:4500
type:god
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8.2.5 RPIER

nebula> DELETE VERTEX hash("prometheus");
gremlin> g.V(prometheus).drop();

o EHTRRE

nebula> UPDATE VERTEX hash("jesus") SET character.type = 'titan';
gremlin> g.V(jesus).property('age', 6000);

s HBEHIE

nebula> FETCH PROP ON character hash("saturn");

| character.name | character.age | character.type |

| saturn | 10000 | titan

gremlin> g.V(saturn).valueMap();
==>[name: [saturn], type:[titan],age:[10000]]

* #&if] hercules THR

nebula> LOOKUP ON character WHERE character.name == 'hercules' | \
-> GO 2 STEPS FROM $-.VertexID OVER father YIELD $$.character.name;

$$.character.name |

gremlin> g.V().hasLabel('character').has('name', 'hercules').out('father').out('father').values('name");
==>saturn

* i hercules fJ4Q3E

nebula> LOOKUP ON character WHERE character.name == 'hercules' | \
-> GO FROM $-.VertexID OVER father YIELD $$.character.name;

$$.character.name |

jupiter |

gremlin> g.V().hasLabel('character').has("'name', 'hercules').out('father').values('name');
==>jupiter

s HIFFEAT 100 FIAY)

nebula> LOOKUP ON character WHERE character.age > 100 YIELD character.name, character.age;

| VertexID | character.name | character.age

| 6761447489613431910 | pluto | 4000

| -s8c0rsaseor3os0Tses | neptune | 4500 |
| as6397I000196259577 | jupiter | 5000 |
| entesi0mi0681305233 | saturn | 10000 |

gremlin> g.V().hasLabel('character').has('age',gt(100)).values('name");
==>saturn

==>jupiter

==>neptune

==>pluto

* ZIHHI pluto —EEJEENAY)
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nebula> GO FROM hash("pluto") OVER Llives YIELD Lives._dst AS place | \
GO FROM S-.place OVER Llives REVERSELY YIELD $$.character.name AS cohabitants;

| cohabit

gremlin> g.V(pluto).out('Lives').in("Llives').values("'name');
==>pluto
==>cerberus

o W—REJEENAPIHHERR pluto AN

nebula> GO FROM hash("pluto") OVER Llives YIELD lives._dst AS place | GO FROM $-.place OVER Lives REVERSELY WHERE \

$S.character.name != "pluto" YIELD $$.character.name AS cohabitants;

| cohabitants |

| cerberus

gremlin> g.V(pluto).out('Lives').in("Llives').where(is(neq(pluto))).values('name");
==>cerberus

* Pluto M5tz

# where do pluto's brothers Live?

nebula> GO FROM hash("pluto”) OVER brother YIELD brother._dst AS brother | \
GO FROM $-.brother OVER Llives YIELD $$.location.name;

gremlin> g.V(pluto).out('brother').out('lives').values('name');
==>sky
==>sea

# which brother Lives in which place?

nebula> GO FROM hash("pluto") OVER brother YIELD brother._dst AS god | \

GO FROM $-.god OVER Lives YIELD $.character.name AS Brother, $$.location.name AS Habitations;

| Brother | Habitations

| jupiter | sky

gremlin> g.V(pluto).out('brother').as('god").out("Llives').as('place').select('god', 'place').by('name');

==>[god: jupiter, place:sky]
==>[god:neptune, place:sea]

8.2.6 BREIH

ERR
# gremlin hiRA
gremlin> Gremlin.version();
=>3.3.5
# BEFAE R
gremlin> g.V();
==>y[1]
==y[2]

nebula> # Coming soon

# Fit R

gremlin> g.V().count();
=12

nebula> # Coming soon

gremlin> g.V().groupCount().by(label);

==>[character:9, location:3]

gremlin> g.E().groupCount().by(label);

==>[mother:1, Lives:5, father:2,brother:6,battled:3,pet:1]
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8.2.6 BENR

nebula> # Coming soon

# BEIFFER
gremlin> g.E();
==>e[13] [2-father->1]
==>e¢[14][2-lives->3]

nebula> # Coming soon

# TR RAEE

gremlin> g.V(). label().dedup();
==>character

==>location

# THPTEINAE

gremlin> g.E(). label().dedup();
==>father

==>lives

# THFETIRAEMY

gremlin> g.V().valueMap();

==>[name: [saturn], type:[titan],age:[10000]]
==>[name: [jupiter],type:[god],age:[5000] ]

nebula> # Coming soon

# &if) character TRREM

gremlin> g.V().hasLabel('character').valueMap();
==>[name: [saturn],type:[titan],age:[10000]]
==>[name: [jupiter],type:[god],age:[5000]]

1BEER
EA D Gremlin nGQL
FEE R E I TV out(\) GO FROM \ OVER \
FE7E SR TE A ATV A in(\) GO FROM \ OVER \ REVERSELY
FEIE RN E A A A T A both(\) GO FROM \ OVER \ BIDIRECT

# BIRARENTRRAFRIBE 0T HEeBER
gremlin> g.V(jupiter).out('brother');

==>v[8]

==v[5]

nebula> GO FROM hash("jupiter") OVER brother;

# WRAENAARERLH IN FAPER

gremlin> g.V(jupiter).in('brother');

==>y[5]

==>v[8]

nebula> GO FROM hash("jupiter") OVER brother REVERSELY;
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# AN SRDAINE B R

gremlin> g.V(jupiter).both('brother');

=v[8]

==v[5]

==>v[5]

==>v([8]

nebula> GO FROM hash("jupiter") OVER brother BIDIRECT;

| -5860788569139907963
| 4863977009196259577 |

# 2/ out Eify

gremlin> g.V(hercules).out('father').out("Llives');

=>y[3]

nebula> GO FROM hash("hercules") OVER father YIELD father._dst AS id | \
-.id OVER Llives;

_dst |

L Gremlin
S 1D RESIET hasld)

i#5d label MIJEERYH FHIET BE TR A1 has(\, \, )

# Zif) ID 9 saturn MRS

gremlin> g.V().hasId(saturn);

=>y[1]

nebula> FETCH PROP ON * hash("saturn");

| VertexID | character.name | character.age | character.type |

| -4316810810681305233 | saturn | 10000 | titan \

# #if) tag 79 character B name BI(EA hercules MITHSR

gremlin> g.V().has('character', 'name', 'hercules"').valueMap();
==>[name: [hercules],type: [demigod],age:[30]]

nGQL
FETCH PROP ON \

LOOKUP \ |\ WHERE \

nebula> LOOKUP ON character WHERE character.name == 'hercules' YIELD character.name, character.age, character.type;
| VertexID | character.name | character.age | character.type |
| 5976696804486077889 | hercules | 30 | demigod |
IREIEERIRE
AN Gremlin nGQL
FEEIR IS RATEL limit() LIMIT
PHUG n T tail() ORDER BY \ DESC LIMIT
Bt n AT skip() LIMIT \

# FRFIHE IR

gremlin> g.V().has('character','name', 'hercules').out('battled").Llimit(2);
==>v[9]

==>v[10]

nebula> GO FROM hash('hercules') OVER battled | LIMIT 2;

| battled._dst |
\

-695163537569412701 |
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8.2.6 BENR

# BRRE— IR

gremlin> g.V().has('character', 'name', 'hercules').out('battled').values('name").tail(1);

==>cerberus

nebula> GO FROM hash('hercules') OVER battled YIELD $$.character.name AS name | ORDER BY name | LIMIT 1;

# BRIE 1 NERHERE— TR

gremlin> g.V().has('character', 'name', 'hercules').out('battled').values('name").skip(1).Llimit(1);
==>hydra

nebula> GO FROM hash('hercules') OVER battled YIELD $$.character.name AS name | ORDER BY name | LIMIT 1,1;

BREES
EA Gremlin nGQL
P path() FIND ALL PATH
NEEIE simplePath() \
J= RSN cyclicPath() \
A \ FIND SHORTEST PATH

13 . Nebula Graph FERAA MK S ALEREIEER, Gremlin {UFHEERAA M.

# pluto TNREISHGER X BB AT RBIEREE
gremlin> g.V().hasLabel('character').has('name', 'pluto").out().path();

# &R pluto Bl jupiter MIRIERRER
nebula> LOOKUP ON character WHERE character.name== "pluto" YIELD character.name AS name | \
FIND SHORTEST PATH FROM $-.VertexID TO hash("jupiter") OVER *;

| _path_ |

| 6761447489613431910 <brother,0> 4863977009196259577

SETH
EA Gremlin nGQL
f e H ATIYIES repeat() N STEPS
FiE B 2 BT times() N STEPS
EiEn I IR TP S TS until() \
Eipalve S EHivES TS emit() \

# &R pluto HBB=

gremlin> g.V().hasLabel('character').has("'name', 'pluto').repeat(out()).times(1);

=>v[12]

=>y[2]

==>y[5]

==y[11]

nebula> LOOKUP ON character WHERE character.name== "pluto" VIELD character.name AS name | \
GO FROM $-.VertexID OVER *;

| father._dst | brother._dst | Lives._dst | mother._dst | pet._dst | battled. dst |
| o | -5860788569139907963 | 0 | o | o |0 |
|0 | 4863977009196259577 | 0 |0 |0 |0 |
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[0 | o | -4331657707562925133 | 0 |0 |0 |

# BIFAR LR ERIBIIBINZ cerberus BT

gremlin> g.V().hasLabel('character').has('name', 'hercules').repeat(out()).until(has('name', 'cerberus')).path();
==>[v[6],v[11]]

==>[v[6],v[2],v[8],v[11]]

==>[v[6],v[2],v[5],v[8],v[11]]

nebula> # Coming soon

# TR hercules HIPFA HIOFTRARBIRE
# BRSNS character KSR
gremlin> g.V().hasLabel('character').has('name', "hercules').repeat(out()).emit(hasLabel('character')).path();

nebula> # Coming soon

# ETIWMITA pluto A saturn ZEIMREERE

# BRRRER 3

gremlin> g.V('pluto"').repeat(out().simplePath()).until(hasId('saturn").and().Lloops().is(lte(3))).hasId('saturn').path();
nebula> FIND SHORTEST PATH FROM hash('pluto') TO hash('saturn') OVER * UPTO 3 STEPS;

| _path_

| 6761447489613431910 <brother,0> 4863977009196259577 <father,0> -4316810810681305233

ENEREF
280 Gremlin nGQL
banigz 2l order().by() ORDER BY
3527 12l] order().by(decr) ORDER BY DESC
FEHLBES] order().by(shuffle) \

# & pluto BISLBFIHRBEIRIEFHS

gremlin> g.V(pluto).out('brother").order().by('age', decr).valueMap();

==>[name: [jupiter],type:[god],age: [5000]]

==>[name: [neptune] , type: [god],age: [4500]]

nebula> GO FROM hash('pluto') OVER brother YIELD $$.character.name AS Name, $S.character.age as Age | ORDER BY Age DESC;

Group By
EA Gremlin nGQL
AEEREMAT group().by() GROUP BY
P REIE e dedup() DISTINCT
TR T HIF ST groupCount() GROUP BY COUNT

11 © GROUP BY ¥ HiES YIELD i) —RfEH,

# RIBTRRSERH TR AH AN IEFNNKE
gremlin> g.V().group().by(label).by(count());
==>[character:9, location:3]

nebula> # Coming soon

# &R jupiter Hi%Ps, EFA name HEFHLIT

gremlin> g.V(jupiter).out().group().by('name").by(count());

==>[sky:1,saturn:1,neptune:1,pluto:1]

nebula> GO FROM hash('jupiter') OVER * YIELD $$.character.name AS Name, $$.character.age as Age, $S.location.name | \
GROUP BY $-.Name VIELD $-.Name, COUNT(*);
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# TR jupiter HIDBIXMSHEE

gremlin> g.V(jupiter).out().hasLabel('character").dedup();

=>[1]

==v[8]

==>v[5]

nebula> GO FROM hash('jupiter') OVER * YIELD DISTINCT $$.character.name, $$.character.age, $S.location.name;

| $$.character.name | $$.character.age | $$.location.name |

| pluto | 4000 |
|neptune  as0 | |
|satum w000 | |
\ [0 | sky \
where &35
EA Gremlin nGQL
where S:fFid 78 where() WHERE

LIRS L

EA Gremlin nGQL
EFF eq(object) ==

FET neq(object) 1=

NF lt(number)

INTEET lte(number) <=

KF gt(number) >

KFEF gte(number) >=

HIWHE 2 STERER S K within(objects...) udf is_in()

gremlin> eq(2).test(3);
==>false
nebula> YIELD 3 == 2;

gremlin> within('a','b","'c"').test('d");
==>false

# i pluto AEEHBEAMAAN

gremlin> g.V(pluto).out('Lives').in("Lives').where(is(neq(pluto))).values('name");

==>cerberus

nebula> GO FROM hash("pluto") OVER Llives YIELD lives._dst AS place | GO FROM $-.place OVER Lives REVERSELY WHERE \
$$.character.name != "pluto" VIELD $S.character.name AS cohabitants;

| cohabitants |
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| cerberus

E20]
Is
Not

And

# TEFWATF 30 WA

Gremlin
is()

not()
and()

or()

gremlin> g.V().values('age').is(gte(30));

==>10000
==>5000
==>4500
=30
==>45
==>4000

nGQL

AND

OR

nebula> LOOKUP ON character WHERE character.age >= 30 YIELD character.age;

| VertexID | character.age

| -4316810810681305233 | 10000

| 4863977009196259577 | 5000

| 5976696804486077889 | 30

-6780323075177699500 | 45

| 6761447489613431910 | 4000

# TWRIA pluto BEFEH 4000 BIAY)

gremlin> g.V().has('name', 'pluto').and().has('age",4000);

==>y[8]

nebula> LOOKUP ON character WHERE character.name

# BIRFEMAE

'pluto’ AND character.age == 4000;

gremlin> g.V().has('name', 'pluto').out('brother').not(values('name').is('neptune')).values('name');

==>jupiter

nebula> LOOKUP ON character WHERE character.name == 'pluto’ VIELD character.name AS name | \
GO FROM $-.VertexID OVER brother WHERE $$.character.name != 'neptune' YIELD $$.character.name;

KA

TN
ME

T

Gremlin
sum()
max()
min()

mean()

nGQL
SUM()
MAX()
MIN()

AVG()

Nebula Graph i3z H %75 F GRouP BY —k2{HH,

# IHHFA character FIFIREYEH
gremlin> g.V().hasLabel('character').values('age').sum();

==>23595
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nebula> # Coming soon

# IHEPAA character B brother HIAEKHISAN

gremlin> g.V().hasLabel('character').map(outE('brother").count()).sum();
=6

nebula> # Coming soon

# IREIFFA character WERTHNRAE

gremlin> g.V().hasLabel('character').values('age').max();
==>10000

nebula> # Coming soon

# NERERIERE 1 SMNE 3 SNERFARLLER

gremlin> g.V(pluto).as('a").out().as('b").out().as('c').select('a",'c');
==>[a:v[8],c:v[3]]

==>[a:v[8],c:v[1]]

nebula> # Coming soon

# BT by() EEEIRBILE

gremlin> g.V(pluto).as('a').out().as('b").out().as('c').select('a','c').by('name");
==>[a:pluto,c:sky]

==>[a:pluto,c:saturn]

nebula> # Coming soon

# M map HIEIFIEE key HYE

gremlin> g.V().valueMap().select('name").dedup();
==>[saturn]

==>[jupiter]

nebula> # Coming soon

2%

# TIFTEXELA 'character' RS
# name /EMEF 'jupiter' MTRMEHEHE age Eik
# BNEHIASRAY name E1E

gremlin> g.V().hasLabel('character').choose(values('name')).option('jupiter', values('age')).option(none, values('name'));

==>saturn
==>5000
==>neptune

# Lambda

gremlin> g.V().branch {it.get().value('name')}.option('jupiter', values('age')).option(none, values('name'));

==>saturn
==>5000

# Traversal

gremlin> g.V().branch(values('name')).option('jupiter', values('age')).option(none, values('name'));
==>saturn

==>5000

# Branch

gremlin> g.V().choose(has('name',"'jupiter'),values('age'),values('name'));
==>saturn

==>5000

# BF if then #{THA
gremlin> g.V().hasLabel("character").groupCount().by(values("age").choose(
is(Lt(40)),constant("young"),
choose(is(Lt(4500)),
constant("old"),
constant("very old"))));
==>[young:4,o0ld:2,very old:3]

Nebula Graph & EZ$UEE,

aH

coalesce() FJLURZATRERIE 4 (traversal) , 1ZIAFFHAT, FHIREIH—DEEF A5 H AE T fRIVEER.

8.2.6 BENR

optional() HEEHZZ—M&E[ids (traversal) , AIHIZEIARAEAE—1EEER, MERENZEER, AULEREVEA optionalStep HITEAH,

union() FIDUESZHEERRAES S, FREBRS NG &R TSR,
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# NRFEALA nonster MREIEAZMRE 'Not a monster'
gremlin> g.V(pluto).coalesce(has('type', 'monster').values('type'),constant("Not a monster"));
==>Not a monster

# RS RIRBINR jupiter MINTFBAMBESR, HE— I HFEL

# 1. brother HAFNEPHEES

# 2, father HFBPER

# 3. father AIBFNEBHEESR

gremlin> g.V(jupiter).coalesce(outE('brother'), outE('father'), inE('father')).inV().path().by('name').by(label);
==>[jupiter,brother,pluto]

==>[jupiter,brother,neptune]

# TIRIAR pluto B father HIWR, MMREEHRE pluto B2
gremlin> g.V(pluto).optional(out('father')).valueMap();
==>[name: [pluto],type: [god],age: [4000]]

# SIS pluto BIH father TR, 4B# brother TAm, HINEREH, BEITEHRE
gremlin> g.V(pluto).union(out('father'),both('brother')).path();

==>[v[8],v[2]]

==>[v[8],v[5]]

Nebula Graph HEZREIRE,

ERRESEA

# IWEE 1 PHERIES x

# R ARMESLER

gremlin> g.V(pluto).out().aggregate('x");
==>y[12]

=v[2]

# 3BT by() IEREIRERILERE
gremlin> g.V(pluto).out().aggregate('x"').by("name').cap('x"');
==>[tartarus, jupiter,neptune,cerberus]

# TS5 pluto MME OUT $0/E

# FBEXLE x KEER

# RAU nane BERTHSE

gremlin> g.V(pluto).out().aggregate('x").out().aggregate('x").cap('x").unfold().values('name");
==>tartarus

==>tartarus

Nebula Graph HEJSEINHE,

R=UreEg

match() IBAAEE R T — AR TSR 5K, DUE R BRSO TR A, match()iBALET 2 ME A B traversal fragments
SR TREUPLRL, XLE traversal fragments AT X —LL28 8 G TR FTE 2 B R RIWASRN SoF GE .,

# WE—PTR, AUTRAELTE, HEUER— map<String, Object>, FFHENLiEE

# 18301 1 a 7938 father HiB#EMA jupiter BYTRS

# 18302 1 b WRZHFITNS jupiter

# 18303 1 ¢ WO jupiter B brother £E#8H 4000 Y TR

gremlin> g.V().match(__.as('a").out('father').has('name', 'jupiter').as('b'), __.as('b').in('brother').has('age', 4000).as('c'));
==>[a:v[6],b:v[2],c:v[8]]

# match() IBAAIUSG select() EBAEEFEM, M Map<String, Object> HIEERERDLER
gremlin> g.V().match(__.as('a").out('father').has('name', 'jupiter').as('b") .as('b").in('brother').has('age', 4000).as('c')).select('a", 'c').by('name");
==>[a:hercules,c:pluto]

# match() BRAIAILLE where() BRRESER, TRER
gremlin> g.V().match(__.as('a").out('father').has('name', 'jupiter').as('b'), __.as('b').in('brother').has('age', 4000).as('c')).where('a', neq('c')).select('a", 'c').by('name");
==>[a:hercules,c:pluto]

R IR
sample() FZ—MEEKME, MAT—DH@EM R (Bl HRZSIETHHNEER,
coin() FHIFEEEIREMSIE, HR—MEAE, R EFRET HIE R,

# MPTETRR AT 2 &
gremlin> g.V().outE().sample(2);
==>e[15] [2-brother->5]

==>e[18] [5-brother->2]

# MPATRSHE name BiEPREMIEEER 3 1
gremlin> g.V().values('name').sample(3);
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8.2.6 BENR

==>hercules
==>sea
==>jupiter

# MPTEM character HiRIE age BEHLIERE 3

gremlin> g.V().hasLabel('character').sample(3).by('age');
=v[1]

==v[2]

==>v[6]

# 5 local BXSERMPENEN:

# MIR pluto HAEM 3 REENIZNE

gremlin> g.V(pluto).repeat(local(bothE().sample(1).otherV())).times(3).path();
==>[v[8],e[26][8-brother->5],v[5],e[18] [5-brother->2],v[2],e[13][2-father->1],v[1]]

# TSR 0.5 MBIRITE

gremlin> g.V().coin(0.5);

=v[1]

=>y[2]

# $HPAAE location WS name EiE, FWHH not a Llocation

gremlin> g.V().choose(hasLabel(" location'), values('name'), constant('not a location'));
==>not a location

==>not a location

==>sky

ZR7EWMOLK Sack
W EARHBIRLEMNE RPN 48, sack() RFEIRMA LS, sl W OISEUEEGR, SNE 5 aEA CESEREET withsack (0 OIEEM,

# QE—NEEER 1 WOL, HEERKIRHOKPHNE
gremlin> g.withSack(1).V().sack();

B barrier
barrier() FERAMERA RS, LERHEDZOLE & RIS BRAET e rT RS IS AT

# FIARI barrier ItEFHEREH M
# ‘@3E groupCount. cap, IRIRMEFHEF
gremlin> g.V().repeat(both().groupCount('m')).times(5).cap('m').order(local).by(values, decr);

JBEBIZIE local

i#3d Gremlin MEATIENE I /2 41 step AHIRT— step fEEE R R, RZARIEREI RS RA RITH I 2HO GO TR, HBER
NG SRR R B GRS RGP Y R G A THRA oSSR B3 RN R BB R, ATLAE Local () TEAISKIL,

# AMEM Llocal()

gremlin> g.V().hasLabel('character').as('character').properties('age").order().by(value,decr).Llimit(2).value().as('age').select('character', 'age').by('name').by();
==>[character:saturn,age:10000]

==>[character: jupiter,age:5000]

# £/ local()

gremlin> g.V().hasLabel('character').as('character').local(properties('age').order().by(value).limit(2)).value().as('age").select('character', 'age').by('name").by()
==>[character:saturn,age:10000]

==>[character: jupiter,age:5000]

==>[character :neptune,age:4500]

==>[character:hercules,age:30]

# #if) monster KYEIE map

gremlin> g.V()hasLabel('character').has("type', "type').propertyMap();
==>[name: [vp[name->nemean]],type: [vp[type->monster]],age: [vp[age->20]]]
==>[name: [vp[name->hydra]],type: [vp[type->monster]],age: [vp[age->0]]]
==>[name: [vp[name->cerberus]],type: [vp[type->monster]],age: [vp[age->0]]]

# Zif) monster MIRIMENE
gremlin> g.V()hasLabel('character').has('type', 'monster').propertyMap().count(local);

# BERSHMRERNNRKE
gremlin> g.V().groupCount().by(label).select(values).max(Llocal);

=9

# PAAETRBRMESIRPHE—DRIE
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gremlin> g.V().valueMap().Llimit(local, 1);
==>[name: [saturn]]

==>[name: [jupiter]]

==>[name: [sky]]

# A0 local

gremlin> g.V().valueMap().Llimit(1);
==>[name: [saturn], type:[titan],age:[10000]]
# ETRIEA—NES, NRERE 2
gremlin> g.V().fold().sample(local,2);
==>[v[8],v[1]]

hITgIt s
Gremlin f2HEPIRMIE X ATHVE IR ATEATSELH AT 04

* explain(), FEARREAEAANY Gremlin W AITER IR AN 2 A THY step RAHY
* profile(), it Gremlin IHAMATEREFIIGN step HFEMIIN AT VX REFIHER
# explain()

gremlin> g.V().hasLabel('character').explain();
==>Traversal Explanation

Original Traversal [GraphStep(vertex,[]), HasStep([~label.eq(character)])]
ConnectiveStrategy [D]  [GraphStep(vertex,[]), HasStep([~label.eq(character)])
MatchPredicateStrategy [0] [GraphStep(vertex,[]), HasStep([~label.eq(character)])

StandardVerificationStrategy [V]  [TinkerGraphStep(vertex,[~label.eq(character)])]
Final Traversal [TinkerGraphStep(vertex, [~label.eq(character)])]
# profile()

gremlin> g.V().out('father').profile()
==>Traversal Metrics

Step Count Traversers Time (ms) % Dur
TinkerGraphStep(vertex,[]) 12 12 0.644  45.66
VertexStep(OUT, [father],vertex) 2 2 0.534 37.83
NoOpBarrierStep(2500) 2 2 0.233 16.51

>TOTAL - - 1.411 -

I 20204E7H15H
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8.3 SQL #1 nGQL

8.3.1 EABLR AL

B2

vertex

edge

vertex type
edge type
vertex identifier
edge identifier
column

row

8.3.2 iBENLE

BUEEYIEE (DDL)

RdliE OB (DDL) HTE XHUEE schema,

]|

X R

BlEEZEN BdEE)
Fl 22 (BdE )
A EZER Bz
BRI 22 BiEze)
ek e (BdEE)
Bl tags/edges
elfe=s

H &4

5t tags/edges
Describe tags/edge
&L tags/edge

ek

pijzal]

OEESRT|
JHERRS]
HHER5|
CELaESG]

SQL nGQL

\ vertex

\ edge

\ tag

\ edge type
\ vid

edge id generated by default src, dst, rank
column \

row \

DDL & 4] A] AN SRS SR PRI 254,

SQL

CREATE DATABASE <database_name>

SHOW DATABASES

USE <database_name>

DROP DATABASE <database_name>

ALTER DATABASE <database_name> alter option
\

CREATE TABLE <tbl_name> (create definition,...)
SHOW COLUMNS FROM <tbl_name>

\

\

\

ALTER TABLE <tbl_name>

SQL nGQL
CREATE INDEX
DROP INDEX DROP {TAG | EDGE} INDEX
SHOW INDEX FROM

ANALYZE TABLE
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8.3 SQL A1 nGQL

nGQL

CREATE SPACE <space_name>

SHOW SPACES

USE <space_name>

DROP SPACE <space_name>

\

CREATE TAG | EDGE <tag_name>

\

\

SHOW TAGS | EDGES

DESCRIBE TAG | EDGE <tag_name | edge_name>
ALTER TAG | EDGE <tag_name | edge_name>

\

CREATE {TAG | EDGE} INDEX

SHOW {TAG | EDGE} INDEXES

REBUILD {TAG | EDGE} INDEX <index_name> [OFFLINE]

2021 Vesoft Inc.



8.3.2 1Bt

HiEE(FES (DML)

RAEIR(EES (DML) TR FE PR,

pugzal SQL nGQL

HHAL INSERT IGNORE INTO <tbl_name> [(col name [, INSERT VERTEX <tag_name> (prop name list[,

i col name] ...)] {VALUES | VALUE} [(value list) [, prop_name list]) {VALUES | VALUE} vid:
(value list)] (prop_value list[, prop value list])

INSERT EDGE <edge_name> ( <prop_name_List> ) VALUES |
VALUE <src_vid> -> <dst_vid>[ @<rank>] : ( <prop_value_list> )

IR SELECT GO, FETCH

&

ik UPDATE <tbl_name> SET field1=new-valuel, UPDATE VERTEX <vid> SET <update_columns> [WHEN
2 field2=new-value2 [WHERE Clause] <condition> ]

UPDATE EDGE <edge> SET <update_columns> [WHEN

<condition> ]

e DELETE FROM <tbl_name> [WHERE Clause] DELETE EDGE <edge_type> <vid> -> <vid>[ @<rank>][, <vid>
2 -> <vid> ...]
DELETE VERTEX <vid_Llist>
PrAEEL JOIN |
1

HUEEIMIES (DQL)
BaE&mIES (DQL) EAMTHUTEIEE R, AR SQL A nGQL A &I,

SELECT

[DISTINCT]

select_expr [, select_expr] ...
[FROM table_references]

[WHERE where_condition]

[GROUP BY {col_name | expr | position}]

[HAVING where_condition]

[ORDER BY {col_name | expr | position} [ASC | DESC]]
GO [[<M> TO] <N> STEPS ] FROM <node_List>

OVER <edge_type_List> [REVERSELY] [BIDIRECT]

[WHERE where_condition]
YIELD [DISTINCT] <return_list>]

| ORDER BY <expression> [ASC | DESC]]

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

| GROUP BY {col_name | expr | position} YIELD <col_name>]

<node_List>
| <vid> [, <vid> ...]
| $-.id

<edge_type_Llist>
edge_type [, edge_type ...]

<return_Llist>
<col_name> [AS <col_alias>] [, <col_name> [AS <col_alias>] ...
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HBIEERES (DCL)

8.3.3 Kk

RAEizEfES (DCL) L&A GRANT F1 REVOKE ZJEHVART, XL EEAPRCIBURFERGIIBIR, Hhiz:,

f=)

X e SQL

B P CREATE USER

JBRF DROP USER

Y SET PASSWORD

TR GRANT <priv_type> ON [object_type] TO <user>

HIERFN R REVOKE <priv_type> ON [object _type] TO <user>
8.3.3 #iERAY

EWIEAEET LU BEaA

nGQL

CREATE USER

DROP USER

CHANGE PASSWORD

GRANT ROLE <role_type> ON <space> TO <user>

REVOKE ROLE <role_type> ON <space> FROM <user>

MySQL
team
—pid
name
player
—pid
name
age
serve
player_id
team_id follow
start_year player_id1
end_year player_id2
id  (FK) degree
id  (FK) id _(FK)
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8.3.4 Mfilick# (CRUD)

Nebula Graph
P mﬂ" o

([

8.3.4 18fflztZE (CRUD)

ARILAAER SQL #1 nGQL iEMAIE (C) | =l (R) . % (U) FMER (D) &k,

BARE

mysql> INSERT INTO player VALUES (100, 'Tim Duncan', 42);

nebula> INSERT VERTEX player(name, age) VALUES 100: ('Tim Duncan', 42);

TR

Find the player whose id is 100 and output the name property:

mysql> SELECT player.name FROM player WHERE player.id = 100;

nebula> FETCH PROP ON player 100 YIELD player.name;

BRI

mysql> UPDATE player SET name = 'Tim';

nebula> UPDATE VERTEX 100 SET player.name = "Tim";

s ¢

mysql> DELETE FROM player WHERE name = 'Tim';

nebula> DELETE VERTEX 121;
nebula> DELETE EDGE follow 100 -> 200;
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8.3.5 P&

8.3.5 &l
T 1
IRELEE T 36 & IIERBL,

mysql> SELECT player.name
FROM player
WHERE player.age < 36;

] nGQL EMHLEAR, KAEBITELIREM 2 ftI#ER5], EZERESI R[50,

nebula> CREATE TAG INDEX player_age ON player(age);
nebula> REBUILD TAG INDEX player_age OFFLINE;
nebula> LOOKUP ON player WHERE player.age < 36;

il 2
EHBRA Tim Duncan 3R BT IFTE ERFA.

mysql> SELECT a.id, a.name, c.name
FROM player a

JOIN serve b ON a.id=b.player_id
JOIN team c ON c.id=b.team_id
WHERE a.name = 'Tim Duncan';

nebula> CREATE TAG INDEX player_name ON player(name);
nebula> REBUILD TAG INDEX player_name OFFLINE;

nebula> LOOKUP ON player WHERE player.name == 'Tim Duncan' YIELD player.name AS name | GO FROM $-.VertexID OVER serve YIELD $-.name, $$.team.name;

ol 3
EHERA Tim Duncan A&,

mysql> SELECT a.id, a.name, c.name
FROM player a

JOIN serve b ON a.id=b.player_id
JOIN team c ON c.id=b.team_id
WHERE c.name IN (SELECT c.name
FROM player a

JOIN serve b ON a.id=b.player_id
JOIN team c ON c.id=b.team_id
WHERE a.name = 'Tim Duncan');

£ nGQL H, FAMEREERF E—SIBAIEH IR T —SRIB R A,

nebula> GO FROM 100 OVER serve YIELD serve._dst AS Team | GO FROM $-.Team OVER serve REVERSELY VIELD $S.player.name;

A EH: 20200E7H21H
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8.4 RFRRTFRIZ X

8.4 RARRREF DX
AR BEA & SARIRRT (AFR viD) A0 XIy—LEq e,

£ Nebula Graph ', fS2H SRR (B vib) FRIRAY, AN, 246 E viD (int64) . vib Al HARRAER, talLi#EH Nebula
Graph HEEERIIA A BRI K

VID fE—DEZEREAFLFE—, BIERE—NEZ=ES, FEHER viD S ME— . REEZEFR vip SNz, s, —4 vio ATLUA
HEZH TA6,

7] Nebula Graph $#f i ARIEN, sAZZDMEIARRDXS, MHXEFXXOMIES AN Lo MR ARG LRRLL ST ER —
Xrp (ANER—APIE L) |, ATARIELUT WA ATHER] viD AL,

vID 15T XHIR B KRN
VID mod partition_number = partition ID + 1
Hrp,

* mod SEHUSR(E,
* partition_number J& VID FRALEIZEREINIY XK R, EI CREATE SPACE iBEAJH partition_num FY{E,
e partition I0 BliZ% VID FRfEZIXHY ID,

Bilan, ANSRAE 100 M2X, AR vib 25 1, 11, 101, 1001 MAURHERER — 7 X b,

A%, partition I AINLAR.Z [AIEIR R KRR BEHLAY, RIEAS AT LUBBAEAT M S 20 X AR fE Al — A dles o

IRfE T 202048 H11H
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8.5 NI (F% D ALEE

8.5 BRINR (HER) BIE

8.5.1 RIEN4A
EEIEH, BRI 55 B E SR AL, AL DUE S (FEmiE) 2 AL GEEmR) .

RIS, RTINS Tk, BNt LR R asgm i atl (IMZERV) | ISR AR, SUTRGPIIEALT, dMLs
FREARESG, IR AR R G, R PR O™

£ Nebula Graph &, —/ & fIH B4 22— Key-Value (DUZmHY viD DIRIHMITERIER Key) , H out-Edge Key-Value Al
In-Edge Key-Value #F{FRBTER—/ partition H1(EMAFEIRIEWAFIE4EH), JF HML LSM-tree WERALFHRAERR (RI%E) .

HEAIEE NzSEROERER , N# WzSLangmEn , HWKIEKEN IEF 10 88 GREENR, S5EMCompacti#fFz)5) , &R
W e 10 (A KT iz FIE: AL SIS A),

zie b, Y PRIEAERD 1A, SERTLIDVRIE R S R R AR B AT R,

B8RRI

TERIEET, BRT s AR I, SO — OSBRI ———— R s E R R, AR S8 Tag, FRINY
& viD, [F—J@iEsB, WAEMHEREE"

Nebula Graph JfZEEMER5 [T E M TR RocksDB RYMIRE, SEAMENL T HYRE I RUEBON MsMERe key o X FIZEMIIEL, GIR
RREATHEAT, ) RAROVREEL I —REEHLELR + — KA, DB = vio ()5, @ RALTURITRERE, XX REAE
SRR Key-Value B9 —REEHLISR+ ) o HE SR, SEERNRA,

R FEMRG NFEHEEANBEREE (mEEIFRE Nebula Graph 1Y Index 5D

g b, MELEMERED 17N, WERERRAIRI AR,

BN EAE
BIREEIREYE WIME
LT AR, AR S I R,
2. T T EA PR IGRIE,
3. Compact : #4141 RocksDB HEURIVHESITR, MABEHIL, BAMIFE.
RIFRIRAYE Wik
B S T, TSRS AR5
« MRS 230, EIEN—%
B, — AR (WP A)-TEIK]-> OKPB), TR —SCABZ I, H5 G AYRIOIK I B) 2 IR 2 U7 R EETKIY
HH. . sE A RRE, SHPRIDREIKIIA, WA R RIIRRINN, SO DRI H AU R KA, TR R A O H kAN,
© SRR, SR RS
WA, "(HL5)<-[depart]-GIidi) "5k, & MNERTIENT B, HAEBOY— ARG 2 A, TRA KN BRI 2,

R FEA 2N F] "I "depart" 5XANSAZEHR 7 HANRTH28% 41 "depart_ceair", "depart_csair" %, fE#&if (K@) B, f57E 8 EIT22
YNTIN

s UIn e AL

Blgn, X ON)-TEEK]-> RAT) "B NGE,  FERBEATARME RSN S IER 2,
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8.5.1 JBH

QO
=
N
an]

FILURRZRATI R A S50 h 2 DRI 750 Al A2, A3,

(AL)-[fERR]->($R1TAL), (A2)-[fER]->($R1TA2), (A2)-[f&RR]->(3R1TA3);
(fR17A1)- [BF]->(8R17A), (SR1TA2)-[BF]->(fR1TA), (FR1TA3)-[RBF]->(fR1TA).

IXHEY AL A2, A3 BEATLUR A B =" 0017 (BlAHest. B, WD) , el U = MR SI R IT,  GIAIT AR o Al:
1-1000, A2: 1001-10000, A3: 10000+, XFE, BT A TR, #EZ NN T AL, A2, A3 F=REMRIE,

IRfE T 20214E5H28H
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