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1. KG Explorer #ri HEH v Dhie

1.3. ZhEEILAL

1. StellarDB 1

fkPageRank, bfs. dfs. shortestpath. dijkstra shortestpath. spfa shortestpath. spfa single s
ource shortestpath. scc. hits®HyE,

2. StellarDB fffbcount and degreefrifi S
3. StellarDB ARALAF (0 ST B2

4. StellarDB PRAGHE I S Hic 5% ORI 2 SR g
5. StellarDB LAk A7 fif i £ Fe it i) o 2

6. KG Explorer Atk Gzt Pl i iy 1] 44 K0 I E )

1.4. REBE

1. StellarDB
a. B TR SEIL AT 58 1 )
b. BRI E SR 2 B Guard i an S PR L 1T = 1) ) 7
c. BEGuardianZ 4 HF )T fimixedfiz ~ A ifjarray. decimal ZER K 5 1) ) i
d. AB S FEN ) B A 45 R S BB 1) T it
2. KG Explorer
a. &M splitSQLBySemicolonll jdbeidid B i i) ] it

b. & & server. opts AR Gty B Y 1a) @t
c. fE5KG Explorer i FH B STV5IT, A AN /NS Sy 38550 i) it

d. BEKG Explorer i ] VAT, AL R FUBcAT Il Labe 1 3 BURL I 57 1) i)
e. BRI D s 5 BT 1) )

2| 1. StellarDB 5.0.1 ZZ 5 i} EH



TRANS ﬁ/l RrP

2. StellarDB 5.0.0 Jijx 2~2% B8 i, BH
2.1. Bt HE

1. &Hib

a. StellarDB 5. 0. OFRASKS S5 ANL R S AR, B EESRAS ME R s A2 o B R AE AR IV e 2R
AT AN AL, IR N R AREE S, AT A

b. fbEF AN I T A SEIE, AL
c. fLEMERMItruncate labelIs N SeMHBRAEAE, FHINER 83
d. BB s S AR, S ARG v B
# NAERTE AR A LS Bl
match (a)-[f]->(b) return count(f);

# FANERAE AN S ST S B A W IR
match [f] return count(f);

e. HREEHELATTA:

match [f] where is_hanging_edge(id(f)) return f;

£ MBREEEIL 7 5

match [f] where is_hanging_edge(id(f)) bulk delete f;

g MBS AR )G, WG A Fuidfilabel B 55, a2 0B N #id, IR EE 1)
eI
# Qldtuidh11fPerson s sififuid A 2K Person™y sl il
match (a:Person), (b:Person) where uid(a)="1" and uid(b)="2" create (a)-[f:friends]->(b);

# nf LUl matehif f &k FiX &
match (a: Person) [f]->(b:Person) where uid(a)="1" and uid(b)="2" return f;

# MBRuLd 20015 m, PO A kil
match (b:Person) where uid(b)="2" delete b;

# fil@dPersonii i, label’jPerson, __uid}“2”
create (b:Person {__uid:"2"});

# Jovkirliidmatchif A AR BIX A0, 450 0=
match (a:Person)-[f]->(b:Person) where uid(a)="1" and uid(b)="2" return f;

2. REAML DY) ]
StellarDB 5. 0. 0ifii{# fhex string id () BTN A5/ RS8N I ID:

match (a) return hex_string_id(a) limit 1;
match [r] return hex_string_id(r) limit 1;

3. K/ LB YA BT AL
AREWERENE WA g x4 ik

2. StellarDB 5.0.0 iR AZEHE B | 3
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_uid string R/ AN AT AR SRR (1 5
P REATIE

__tags array 5] B A7 N 1E 7 H
AN HFAEschemaF &K
s BEHEMR O EOA
ANE hy Bk 45 B R ]

~ srcuid string il LG S Auid

~ dstuid string pvi] 2T S fuid

a. _uid, _ srcuid, _ dstuid =/NRGENEEMEAZFH A lidbulkload, set&5E iy HH{H;
b. RGN EEYEAERestful APIf{/api/open/queryf% HIANE A £il terid g 41kt vk
4. S EERAER Bk AR B
a. StellarDB 5. 0. OIS ANSCRE 2 i ilcA A B e dl 1 52 7615
b. bulk copy graph iE5 AT FFStel larDBEIEN PR AT 2 I 77 sk BT RS ol F w4
5. DI EPATHIA AR

THE G EEBRAIAE Fmi xediB A, IRAR P BINEHAT Tocal B, B8 H T 04T i B k3 2t it b
KIS A B K clusterfist

6. KSR

iH IHRRAS BRA HE
HLIR B S H  create query create query S EIP=Y=RCIED
HAH temporary graph view temporary graph view JEId .

sample 1 as (v) [e] sample 1 as (v) [e] g Ui SR E N, A

with with MWL

graph pagerank (@sampl graph pagerank (@sampl Z{EIATHLE

e 1, 7/tmp/view 17, e 1, 7/tmp/view 17,

* {factor: 0.85, " {factor: 0.85,

rounds: 10, limit: rounds: 10}’ ) as

10}7, “name”) as unapply (vertex, rank)

unapply (vertex, rank, return uid(vertex),

pl) return rank, vertex.pl;

uid(vertex), rank,

pl;
SRS I EHE R SR N R id eyt AR HE JF IR 0] 2R Fllm
AR atchififiiR o] S F 2R

—
TR EIR P TEE int2RAY longZ 7y KR INE B, e
P E i 2 AR B FEAR PR int R AR
IR [F{E R

7. Restful APTXJAMZE I BEHHAE T
a. /api/open/query $Z I[P 5 R P S B A =Xk A AR

i ZERMGE R, “vertices” FEIIRIFME A AW AR E . LR T “id” FBG KRBT
“userld” B, miMuserldfs BUSHE “attr” Fdld, H “__uid” Eox, Wl

4 | 2. StellarDB 5.0.0 fix A< 5 {585
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#{ HHTARA
"RowKeyHexString":"30 0 0",

"label":"v",
"attr":[
"fieldName" :"__uid",
"fieldValue":"0"
’
{
"fieldName":"commid",
"fieldValue":2
’
{
"fieldName":"risk",
"fieldValue" :1
}
]
}
? IH A
"RowKeyHexString":"30 0 0",
"label":"v",
"id":"@e_0",
"attr":|
"fieldName" :"commid",
"fieldValue":2
},
{
"fieldName" :"risk",
"fieldValue" :1
}
) "userId":"0"

i ZEOH) edges” FBAIR MG R W N AR LB “srcld” . “dstId” . “srcLabel” .
“dstLabel” . “id” PR b2 “srcUserld” . “dstUserld” 7B, BUE “attr” 24
B, FH“ srcuid” . ¢ dstuid” Fon; “attr” AT srcuid”. 7 dstuid”.
“_uid” FE, Wb

2. StellarDB 5.0.0 iR AR FE A | 5



77?/1!“:?!!?11?"

#{ RTRRA
"RowKeyHexString":"31 30 31 8 8 313032001050005000000 0",

"extrald":"",
"label":"e",
"__src":"r_2_0_1",
"__dst":"r_e_e_1",
"attr" |
"fieldName":"__uid",
"fieldValue": ""

I

{
"fieldName":"__srcuid",
"fieldValue": "0"

’

{
"fieldName":"__dstuid",
"fieldValue": "1"

’

{

"fieldName" :"attr1",
"fieldValue": "aa"
}
]
}
?[HW&$
"RowKeyHexString":"31 30 31 0 6 31 3032 001 050005000000 20",
"srcId":"101_0",
"srcUserId":"101",
"dstId":"102_0",
"srcLabel":"v",
"extrald":"",
"label":"e",
"id":"101_0_102_0__1_5_5_0",
"attr":|[
"fieldName" :"attr1",
"fieldValue": "aa"

}

"dstUserId":"102",
"dstLabel":"v"
}

b. /api/open/data—file/upload FA&csv AR OAE IR [FHE P F i uol oadTime 7 By, 4257 Jylong

Tﬁ%ﬁ$
"da1{:a": [ //dataztA#4l, THORF R AN ST AL SR

"fileId": "hive__1663748471349", [14RR A RLd, 2R R ANEEE R O 2 NS
"fileName": "vi1.csv", //3f[#
"msg": "success", /1AM R, R 23R L8 5 R
"success": true, /1S BARRT)
, "uploadTime": 1691137981053  //_EALI[a], longZ¥%idi
"messageCode": 601,
"message": "Success",

"requestTime": 1006

? IH A
"da'ga": [ //datai N, & TN ASOPF AR 45 2R

"fileId": "hive__1663748471349",
"fileName": "v1.csv",

"msg": "success",

"success": true,

}

'essageCode": 601,
"message": "Success",
"requestTime": 1006

]

6 | 2. StellarDB 5.0.0 i A<Z% 56 i HH



2.2 BEEZE

1. bulkloadfit =4 T N EVLAR T

“hdfs:///home/load. js

5
EH T A
schema
on ;
L EH I A
H5 0 o R ) 2

B FRAS TE

load node into graph
graph name from
source db.v with file

select name from
tablel upsert
(a:Person {n:name})

LOAD DESENSITIZATION

5. 0. OfRA TR VL

prop2: name}) ;

FA

RULES FROM TABLE

[db name]. [tb]l name]
INTO GRAPH

[graph name];

2. P& Hr TR T

# IHIRAEL

load graph graph1 into <hdfs_path>

# AR

manipulate graph graph1 backup full <hdfs_path>

3. EMschemalfiE AR 5

75
&M schema 5 /121 11 J& 14k

lla gl

MERZR 51

2.3. FIEANE

1. ShAKRER

IHRRCATE %

alter field bank (:EMPLOYEE
{emp addr int})

manipulate graph bank

create index vertex
(EMPLOYEE. emp addr), (EMPLOYEE
.emp name), (EMPLOYER. emp name
)

manipulate graph bank
delete_index vertex
(EMPLOYEE. emp addr), (EMPLOYEE
.emp name), (EMPLOYER. emp name

)

select str, name from
source db. v bulk
upsert (:XX{ uid:
uid, propl: str,

select name from
tablel bulk upsert
(a:Person {n:name})

TRANS ﬁ/l RrP

it

5.0. 0%k load -
into

Bk, TR Hbulk
upser t VAN S AH I
%

5.0. 0ffifHselect *
bulk
upser tiEEAE IR s

elect * upsertifiyk

load -+ from ---
into

WA IHE Z3 5t A

5. 0. OfASTE VL

1. delete field bank
(:EMPLOYEE {emp addr int});
2. add field bank (:EMPLOYEE
{emp addr int});

CREATE INDEX IF NOT EXISTS
FOR (person) ON [name, age]

DROP INDEX FOR (person) ON
[name] TF EXISTS

StellarDB 5. 0. OB A KB . Bhas IR ] T2 (& 8t b 8o 224k, 36 /3L JB LAt/

2. StellarDB 5.0.0 iR AZEFE A | 7
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o g O MR R s T R R AN SR AR . S (B AR AN

2. TEoC

a. Frifshow functions [like <FFFH>] HEIEAE PTA A EECE RISHLAL I A7 B UCHC R R 2L, 1
WL (BB RGN ERED /AN

b. B graph bsp khop kBkSRfETEIL, TEUML (kFEA0)) /N5
c. HrHY graph bsp sssp FUEERMEEICTE, TN GRRLHIE) N
d SRR AP R, RN (22 i) NS,

3. KG Explorer
aEE&MMM%%ﬁ§EWW%ﬂm%,ﬁﬁﬁﬁ\%ﬁ\ﬁ%%ﬁﬁ%ﬂ%%ﬁﬁﬁ%ﬁ@%ﬁ
b. KG ExplorersZ iz a &l i )l nl W 4 o i A 4 A0 00 1) e 2
c. KG Explorerii i SCRFAE AR o 718 4 R SR AR AT A R A
d. KG Explorer ZFFXf i A7 -h Bl 13047 N 8/ AL DI RE s
e. KG ExplorerZH§ 545 HUAENNCE, B F B E
f. KG Explorer S| A M L fE;

g. KG Explorer i i A1 4 /E 308 A1 MR DI g s

h. KG Explorerii¥schema il i IhfE;

i. KG Explorer i AU id % I fe;

j. KG Explorer#i# 515

BRAKG Exploreriish WA %, HEMNHN. (K6 Explorer) AT,

24 BILRE

1. TEoC

a. DUALOPTIONAL MATCHE:, 1EM. (OPTIONAL MATCH) /N5
2. KG Explorer

a. PAL TR EcdE N RE

b. DA TUTHAL B B ) fie

2.5. Deprecated ( THEEIERRTE B )

ZEMHE BB A 5.0.0kR AL B =ZF

Z G N L TD U 7] startid() R R AR e M 2% L A 1 e 4
HoAh pR FO% e, #llstar
tuid ()

Z G0N WL TD U 7] endid () R R AR B M 2% L AT 1 e 4
HAh pRECE e, il Wendu
id()

G0N L TD U 7] id() R AT AR B ELAAE ik PR A

PRECE L, #lluid O

8 | 2. StellarDB 5.0.0 i A<Z% 5 i HH
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5.0.0hR A AR B B/
create query temporary
graph view sample 1 as
(v) [e] with

graph degree (@sample 1
, “/tmp/view 17,

> {direction: “out”,
limit: 10}7) as
unapply (vertex,

degree) return
uid(vertex), degree;

AN FEGlobal
Cluster
Coefficientd5

BIAA L FfEccentricity
ERTR

- CAFT IR AN SCH BT R RO RO PRI e R R I HEATE S B, B match (a)-[f]—(b) bulk set

ZE H AT ERRA
ﬁﬁ? create query temporary
graph view sample 1 as
(v) [e] with
graph degree (@sample 1
, 7/tmp/view 17,
> {direction: “out”,
limit: 10}’) as
unapply (vertex,
degree) return
node rk to uid(vertex)
, degree;
K5k S HiGlobal Cluster
Coefficientdd g
]k X FFEccentricityHik
\Y
2.6. ELANA)&A
1. StellarDB 5. 0. OMA N G HIER AR, J58aE S H
2. match (a) bulk delete a & truncate label<yp=/EBfEil;
3. srcuid Ml dstuid JEMEIBPREHAGE 58
4
a.xx = 1 and f.xx = 2;
5

KG Explorer A 524 ffPearson. Cosine. Overlap. Euclidean DistancefH{Ul/& & yL 1w it & 5 1

2. StellarDB 5.0.0 iR AZEFE A | 9



TRANS ﬁ/l RrP

3. RIT

Transwarp StellarDBjet—siCh Ak 2 B W AT 14T 32 1) 231 X B Bl 128, ANBURT DU - Read o e i Tl ) B
KF, M HIEA AR EER K SIE A HTRE ). StellarDByd i 1 iff it G I A A2t (A, Tl 1 e URIA7
filiks SANERBEALAAAE Sl T ARG R CVE S AR IE N 2 R R B FEARACI S . A2, il s ik
#A BRI T7 6

3.0 FRER

K (Graph) J&—Ff 1 A AR g kb B, TP 2 Ao &R, AR R HER. 25l
BRI, JEMEE (Property Graph) SEir A RIGEA—Fh A, FTRIZE AL 14 b H the gt
B, T AT &% . AT S I 2% 4543 T 1] o

oy
;@: " workson |
"\_ &J’

campaign person project

works for
(Start Date, ... )

P8 R AR U Aa R (AR BT 11 5 R ) A B et i ) (R SRR AR ol B e — 22 JOTNER AT oK A
o B2, EHE RN KGRI, SR IEE S AAAE LR LM

L AFAERE JOINERAE

AT ARAFEHE L T AR S, SRR AMAR A AL JOINI ok AR “ F—Bk” Fral. K&
(¥ JOTNFRAE AU TS DE Pt A IR 2 TG i PR3 [P K5t 45 2R

2. [ S Y

P Bl 70 N Y 37 5t b o] RE S BB SR AR Y, G AR TR PP A SR IR St Ok P P RO RS B
T ESR A o

R A B 17 ol T ER AR IR M CaE e K 5t PR e R 2 i 7 AR T O R B A, K Mt
JEAELL T 7 TR AT L

o P R T AR R B 45

10 | 3. f&ifY



TRANS &/I RrP

« FRTMHER NG R, ARG BIE KN KR
o SEIRFIE AR
P 50 At T R B g — T, % O 3R 28 A P 1) JO TN A 2 ke Dy P15 e P — Ol A g o /000 1

I, JOINSA: S SR I A T4, E e e O M D T4 o Bl BB B8, LR ST
SRR EAFAEW IR, oA SR Bl PE AR %

RS tel LarDBiE — 3K SE K 70 A SR B e i, SCRFANV R BRI A7 . gk T AEIL. 456

JE ALk S RTS8, StellarDBA] URAA SEELEL T{L MBI iR B A i . SEEs i A TR . 10J2 1A
R AW, DRI A

3.2. PR A

Transwarp Extended RDD / Data Frame StellarDB

openCypher Java / Python / JDBC KG Explorer Aquila

m} B&EimiEs HiEEO IR Insight
A

IR iz 8%

SR Transwarp Nucleon StellarDB Graph Algorithms Transwarp Sophon ZenGraph e

AN EG|IE E&% RERE

Graph Storage File Format
[REEFMHEE

Distributed Storage Engine

Guardian

©@

Rk
SRS

Manager

=5

R FHR
B4 Bl

DEAFESIE

Transwarp Cloud Operating System
ERTRIERSA

TRANSWARP
STELLARDB

3.3. FRan A R

VEN IR KEAG T 5 I E LI, Stel larDBAERY 3222 th LR #7341 Bk :

3.3.1. 7512

P Bl e B4 1) PR s A Al TR A A A il 5 1 b o A B P o0 DX, TR 0l T 42 RO 20 A ik T 4R A
T R etk I R S LA B RE ) .

T 5 58 k) Master—Worker 854, Z 4 Masterdl K [fMaster Group i i /o s SV B, E45 M. fak s

LThAg: WorkerfEfifi P, JFHRIEEIR B, SEHAMMMERIIBE . A70k 5| Bl Raf t PR BSOR PRAEHE — Bk
A A I

3.3.2. HHE5|%E

DRI A AT G | B Quark TSI RE ), THRLREJIBEAE 7 B H IR Y i o StellarDBH] [H]I
R SEAESIE I P R 2 S L AT, ki SRR R R KR B o0 A

TSI BERAAAH S RN E . A S Local ity RPN I v T AR 55 B 5E A EL T #0201
S5, IFARDD Ay SR A AT S

3. M8 11



TRANS 'i/l RrP

3.3.3. A[R{L 5%

StellarDBIR AL TT A AZ T o0 M THKG Explorer. Il LAfESF I BRI AIFAT EWITER), JFE A4S
ABERE— 5 I B 3 AT, B A e M 55 B T A 2R A ) 3 o

12 | 3. i
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T

4. P =

AREENH G| FEPH RS tel larDB, J NI AU HIFKG Explorerfllbeeline’s /™ i
fEStellarDB, HHr, “StellarDBYHR” il i —sk AR E, IWENHUA7EStel larDBIE T R A #
fE; 7Stel larDBIHEN” —35 AL T W B F-StellarDBE (WF] « 345 AW AK, FHBhEE—D8
ZStellarDB,

4.1. Stellar DB
4.1.1. f# FiKG Explorerfy # &

1. MManager U #EAKG Explorer i . #7KG Explorer T8 T B S &%, 4> HahBkFederation& sk
1, $2an By 208 %

@ Federation

Federation B HFPHRER EftEFR A

oH | FEPEEAATDH e
hive

219123456 .
s

O € Exolorer P TFRTEBUR MM SIS @ T (KG Explorer fEITCR)

2. i BF J5HEAKG Explorer B0 . FAT LT B 4 4 "hello world” HFd.
a. fF U AT b A S a0 B L T a5 K i schema R A4 2

4. P BF | 13



TRANSWARP

TRANSWARP

FEERCEE

« EBE

© EEfHKE
& EAER
v OERR3|

% hiveRSA

8 HBRRT

B8 A%

8 RAESY

& EBRT

= EERT

R SHRE
RRiQE

o TUERR

st G

b, LG PG A BUR i g BE AR A LI

o S
B
o

=4
er
o S
a2

o

=4

=}

aa:
 BURALID
BRO
:0
=3 =] o
fan
 BURALID
BN
:0
=3 =] o
fan
o BURALIY
B0

0

=3 =]

.

EHM  ALMESEIE: 2023-07-31T09:65:52.020+0800

fam
* BIRAI
B0
:0

=4
wary
* BIRAI
B0

i:0
=4

nor

* Sl

B 69

i2:59

=4

ar
© QA
T2

in:2
=3
no
o el
T 69
i:59
=3
wa
o SR

PR
o1

=1
a

fa

. BIRA) * SAMERN
w0 s
a0 n:0

e - e =] o & =]

o A

B 69
i:59

=] o =4 (=]
far
o oA
BRO
i:0

=] o (=4 (=]

117 /B3 344 &

en

o s
T8
:16
* =2 =]
(2345 2> vamv

MEEER
TEER O

|' hello_world|

THR® O

1

TEFE O

3

EEnEsy O
NO_ENCRYPTION
#R3IEE O

native

FEHIERE Tilabellls O

HY

FriatlE

c. fEMAIH, AT H hello world” G @ Boy MIGir I PR FIZERY ) &, PIRFPSEILE) S350
“rname. salary. age. singlelUN@EME, I35y %) Astring. double. int. boolean; K6
FFriendfLikesZEA i, BEMY Msince, A hint.

14 | 4. tRE EF
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hello_world B
“e o © 2353
- CIE

BiE: since iz | T v e

+ wmR

3. g "hello world”fschema)i, IR0 “EEFL” Tid, MHidi”hello world” {4 T “EHEER” 24l
HEN A H v .

4. AE"hello world” [ PR A LM . WHESIIE AR AKE TUMIEIA . AT T AU ).

# AN ﬁ‘?””/}GlrlHJ'u JEREVERE, __uidA1
create (:Girl {name:’ K1tty , age:23, salary:4250.95, single:true, __uid:"1"});

#OARAPIA L, HH )}fJ/JGirMHBoy, AKTEYERE, __uidgrlh 201
create (:Girl {__u "2"}), (:Boy {__uid:"1"});

# AN, 8RONGirl, Xfname/@PEIt{ELisa, __uid k3, WHE LM Mhumanfistudent
create (:Girl {__uid: "3", name: "Lisa", __tags: ["human", "student"]});

5. 1£"hello world” B vp4f NI . &4 X WiE A s AMEF 43 HlE AN . BAT R FES).

# FHA—&FKE N LikesH HJohnfi MRose i midl, i AMIFEI A AN, A5 5 Boy MIGirl, Jf Hxlname
BRI, __uid/rRHlh24
create (:Boy {__uid:"2", name:"John"})-[:Likes]->(:Girl {__uid: "4", name: "Rose"});

# G RRI A LikesHYHIAmY 5 M JohnfT [mids, I ANLRI RGN —A R, FKEOHGirl, Jf HXfname @& {HAmy, __uid
M5
match (a:Boy {__uid:"2"}) create (a)<-[:Likes]-(:Girl {__uid:"5", name: "Amy"});

# NI FriendfiE R Johnfl__uid ly 1(IBoy 1 AU 1] i
match (a:Boy {__uid:"1"}),(b:Boy {__uid:"2"}) create (a)-[:Friend]-(b);

# }ﬁJ\WJﬁth”/JFrlendHJﬁ\n Hodp— 42 M __udd 1 IGL r LAY 55 M _ _uid h2/KIGirl
RIS, A4 u1d/13uUG1r1/\.”%‘”%uhl _uid R 2[HGir LAy A

match (a:Girl {__uid:"1"}), (b:Girl {__uid: “2”}),(c:Gir1 {__uid:"3"}) create (a)-[:Friend]->(b),
(b)<—[:Friend]—(c);

# FAHEuid A 1/Boy #uid A3HIGLr L i, H4E i __uid yrelation_1
create [:Likes {__uid:"relation_1", __usid:"1",__udid:"3", __uslabels:["Boy"],__udlabels:["Girl"]

s

6. E&M: fEAWR AN AIRAT M EWTER
a. AW P HER AL, IFR PP R .

match (m)-[f]-(n) return m,f,n;

G R W R
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TRANS ﬁ/l RrP

b. ] John 3 XK A IR 44

match (a:Boy {name:"John"})-[:Likes]->(b:Girl) return b.name;
b &5 R R

match (a:Boy {name:"John"})-[:Likes]->(b:Girl) return b.name;

Rose

c. AW John LA A K144

AW ERUE TR .

match (a:Boy {name:"John"})-[:Friend*..2]->(b) return b.name;

B Kname J& PEIAE, FrLlE rnull)

IR AIPRAT 45 RIR I A Boy R 5, SERUNAEGIEE uid o 1ABoy 2R A s i

match (a:Boy {name:"John"})-[:Friend*.2]->(b) return b.name;

null

John
7. SV (BLlPageRank A1)

a. fFHKG Explorer E&VLEEWA: WE/R, 7EKG Explorer Ut ik N E/R B SVEE S . A
PageRank 57k, JFHECEMMNSE, A PUT ILHATH L.
16 | 4. Yo EF



TRANS &/I RrP

= HmoEe SwmmEs ® O @ @ manualharry_potter MR

manual_harry_potter 2 GHERL JonHE St v X 2R

@ EwEE -

¥ 1‘$ﬁﬁ%§%&é§ml #

FULHERiA Centrality
BeED

il
P
3t
a

L2 FR(54) 3 XR(54)

&)
ageRal
gIE ®

%

view store path: ftmp/graph_view
factor: | 085
rounds: 5
tolerance: | 0.000000"
initial: | 0.2

limit: 10

directed: ERAEEITE

v Personalized PageRank [mgc)
v Article Rank [mRc)
v Hyperlink-Induced Topic Search [ ®

v Betweenness m ®

b. A A TECTE A AE A MR AME T A ATF AT R HiEA.

create query temporary graph view hello_world_sample as (v) [e] with graph_pagerank
(@hello_world_sample, "/tmp/hello_world_view", '{factor: 0.85, rounds: 10, limit: 10}') as
unapply(vertex, rank) return uid(vertex), rank;

PATEE R 7R

—al rank

0 5 ©.06873759177429462
1 4 ©.14975618309870203
2 2 ©.1909064373948816

3 2 0.2396306388940223

4 1 ©.14975618309870203
5 3 ©.13247537396510292
6 1 ©.06873759177429462

Q HETKG Explorerdefit iz BISVAR P ALALTR T, oAt A 25 PRI S s A P o)
MESEE, WS E (ES0E) T e F ) B Sk

8. MIBRE Y
FE BT A5 ANAE S AN I F AT R P0E A T I R B
a. MiIFEname &M 4 Amy [ 55 .

match (a) where a.name="Amy" delete a;

b. MR label ALikesi2 .

match [f:Likes] delete f;

9. MK
7EEE R R E] "hel lo_world” [, A& A LA =N S RS, ASdimesE, M

4. P BF | 17
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%:"hello world”|¥.

4.1.2. fi Fbeelinefs E &

N AAT L0, VPR P B CLAE AR A5 2 L% TOH Client, RUKSTRINSH  (TDH2 T
.

L. HEAMAAT

TEA/NYTH, KifiH server_ip |hostname KfRfXQuark Server FT7EM) T M4 P Ekip. Quark ServerfTfE
7 U A] DU I A B AN Quark /i (A T & .

AP AT BLER AR 2 Ay SRR G o5& L8 Kbeel ines o, Bl b

CANIEY B4

7
WA %41\ beeline —u ”jdbe:hive2://<server ip/hostname>:10000/”
1k ft1:  beeline —u ”jdbc:hive2://172.18. 20. 35:10000/”

LDAPIAIE  beeline —u “jdbc:hive2://<server ip/hostname>:10000/<database name>” —n
{username> —p <password>
#ilt:  beeline —u ”jdbc:hive2://172.18.20.35:10000/” -n admin —p 123456

Kerberosih beeline —u

uk ”jdbc:hive2://<server ip/hostname>:10000/<database name>;principal=<princpal na
me>”
. beeline —u ”jdbc:hive2://172.18. 20. 35:10000/ ; principal=hive/idc36@TDH”

(). fFHE G Tsource /<tdh-client install path>/TDH-Client/init. sh

!

2. Hlibeeline?s /M )G, AT FHNE AR &M 5 V1N TEOC,

(2). KTZEIERITEA AN FiESZ Transwarp GuardianT-JJJ}f

config query.lang cypher;

3. PUAT FHREREER LT "hello world”[A 4 KK, &, VELEGEARAE DT B A wiiE o), Suks
Ji”"hello world” &, FHHHT G EHRE.

show stellargraphs;

4. ZWHTSCD R -AREAT B PR B AT B B 3R . X A BRI
5. BUT FHIEHIER], K5 "hello world” pi i /& 15 IEAfIE 72

)

match (n) return n.__uid, labels(n),n.name;

AL R U R

18 | 4. Bl EF


https://docs.transwarp.cn/#/documents-support/docs-detail/document/TDH-OPS/9.0/010InstallManual?docType=docs%3Fcategory%3DTDH&docName=TDH%E5%AE%89%E8%A3%85%E6%89%8B%E5%86%8C
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TRANSWARP

["BOV"]

["6irl"]
["Girl"]
["Girl"]
["BOV"]

["Girl"]
["Girl"]

o=
I

o=
I
I
I
I
I
I
I

+

f—————— t —

6. HUT FHIAEH, KL hello world” Bt & IEME%.

match [f] return f.__uid, labels(f),startuid(f),enduid(f);

7. E&EH
a. T John= ¥ ) L% % F o

match (a:Boy {name:"John"})-[:Likes]->(b:Girl) return b.name;

gh BN RN

b. E i John A ACHI 44

match (a:Boy {name:"John"})-[:Friend*..2]->(b) return b.name;

2R W

8. By (LlPageRank® ¥ A1)
fEbeelines ) b 4 N FFPAT T H1iE 1) F PageRank 530, HABSYLAT FH 7 VRN 7 5 v AR 1A

create query temporary graph view hello_world_sample as (v) [e] with graph_pagerank
(@hello_world_sample, "/tmp/hello_world_view", '{factor: 0.85, rounds: 10, limit: 10}') as
unapply(vertex, rank) return uid(vertex), rank;

SRR
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—t
.13247537396510292
.14975618309870203
.06873759177429462

.14975618309870203
.2396306388940223
.06873759177429462
.1909064373948816

9. kRS
a. flExrname J& ¥ A Amy 115 55

match (a) where a.name="Amy" delete a;

b. Mk label ALikesfriZi.

match [f:Likes] delete f;

10. JHE&KE“hello world”

drop graph hello_world;

20 | 4. tR#E bF
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4.2. StellarDB3HFfy

4.2.1. f#i iKG Explorer3Z H

B bE—/NY2Ducm, Ak Ol Sd R B, AEsE O B To1 S 1, R sEPUT A
tharrypotter Ei. a1 N &I FRN:

SuEEs ® O O hello_world [E#&1%
hello_world 2 YREERIL JsonZliE S v M 2R
@  @ezmg = EFRO) B ERO)

7 NSH g &dagre | TB V| ARR & EF ~ BE
v

1 MATCH n)-(f -m

2 RETURN n, m, f

3 LIMIT 10

=]
|

OFLiER  wRELCR R BN 8 BEETA HMASQLEE) X
—8T: Bli2EEharrypotter (MBS, B{THITAN: 5min)
Create graph harrypotter with Json schema '{ "graph.name": "harrypotter”, “graph.shard.number": *1", *vertex.tables": [{ “label.value": "v", “field.schemas": [{ "field.type": "string", "field.name": "name" }], “index.schemas": [1}], "edge.tables": [ { "la
—8T: BIREEmy_family
drop graph family if exists; create graph family with schema (:Person{name string,age int,sex int}) (:Animal{name string,age int,type string}) [:wife{year int}] [:husband{year int}] [:son{year int}] [:father{year int}] [:mother{year int}] [:daughter{year int}] [
ke )
create graph harrypotter with json schema '{ "graph.name": "harrypotter”, "graph.shard.number": "1", "vertex.tables": [{ "label.value": "v", "field.schemas": [{ "field.type": "string", "field.name": "name" }], "index.schemas": []}], "edge.tables": [ { "la
PgEEEE
use graph harrypotter;
H17% RTEOERIET

FE B B U RS " harrypot ter” |8, sl 44 57 BIRZR “HL AL N B 0 &0 0O, A A e o
AN WTE A IFHAAT -
+ G
a. EHIEA] o PR LB « A% LRI R R
match p=(a)-[]->(b) where a.name="I47#]-J%45" and b.name starts with"#i" return p;
b, P Ey JRAR SN G I 2 21
match p=(a)-[f]->(b) where f.relation="J\J&" and a.name ends with"/g#i" return p;
c. P RUEAL IR A A Bl
match p=(a)-[f where f.relation="/\J&"]->(b where b.name="Jdf") return p;

match p=(a)<-[f]-(b)-[]1->(c) where c.name ends with "Xfif|£" and f.relation="IJl" return p;

e. AMRHIBE L IGHI « Bk 194)Z LA BRI R

4. PuE BF | 21
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match p=(a)-[f*..4]->(b) where a.name="Wf| - 4" and b.name="{kMujiE" return p;

L B AL 7R St rp oo 2 s n] DA

manual_harry_potter

@ EeEE =

HiREE THSER

TEOCHER v
L] 1 MATCH (n)-(f)-(m

2 RETURN n, m, £
® 3 Lmrr 100

LEERER/EH v

EiFEa: 695ms
WIEG TN 17ms
HEE oms.

=}

@ miwrmsELE  me: 2

L= PR(47)

= Mt

2. KW A ZIA RS S

manual_harry_potter

@ EeEE
»
BRI THISER 2
®  TeocEn v
R 1 MATCH (n)- fi-(m
2 RETURN n, m, £
e 3 Lmar 100

O Ramt gt DR
ST
LICEINSR/EH v

BiiEs: 695ms
HEFEE RN n7ms
HEEN oms

A NGB

L= BR(47)

H mi

3. R JSONE iz nf A A B A 45 R .

2| 4 BEEF

e

N

? XAR(50)

& dagre

BV ARKR

3 XA(50)

# dagre

B v 4 BR

LRt

#* BF

o0 ®

# @F

RITEARE &

~ B8

~ 8

SHEESs @ O @

2 WL

| BitfER
uid
label

)-1:3

name

SHmEs ® O @

2 WAL

__dstuid

_stc
__sreuid
__uid
extrald

label

| mtt

relation

© manual_harry_potter (52

Jsondif St v

RBEFE

BERREEER

@ manual_harry_potter

Json¥iE St v

100584

BERRBEEER

1001

C.iEH

M=




TRANS ﬁ/l RrP

LEh - SHmEs @® O @ @ manualhary_potter EEIE

manual_harry_potter

A 7l = FR(47) 3 XR(50)

@ E9ES

i 4 dagre B v & BR * EF ~ Bf

HNREE THS5ER

TEoCiEE v XEER
L 1 MATCH (n)-(f/-(m .
2 RETURN n, m, £ ® | BatfER
® 3 LT 100
—dst r_0_0_584
*
_dstid  RERREEER
] 7
. src r0.01
°
_sicud  CEH
N 3 . __uid
&
extrald
@
a label e
o | mte
[0} relation MR
EEmER/E v
ST 695ms
HRE NN 17ms
R oms
— e lll: mem PR " ]

JSONHHE

MATCH (n)-[f]-(m) RETURN n, m, f LIMIT 100...

{RowKeyHexString:0 0 0 0 0 0 1 {_dst:r_0_0_256, src:r_0_0_1,RowKeyHexString:0 0 0 0 0 0 0 1

{RowKeyHexString:0 0 0 0 0 0 0

 abelre aties 0,1abel:v,attr: 0000001000 1,extrald:,labelse,attr:

’ o N R N [{fieldName: _uid,fieldValue:#iE{$H LS [{fieldName: _dstuid,fieldValue: BiSRIFHEHEEIRIA},

[{fieldName: uid,fieldValue:C.ik#H i}, - -

(£ieldNane:nane, £ ieldvalue:C. KM} 1) 3RIA) , {£ieldName:name, fieldValue: MSHSH®E  (fieldName: _uid,fieldvalue:},{ _ srcuid, fieldvalue:C
ene e HERIA) 1} SEMU}, {£ieldName:relation, fieldValue: ME} ]}

{_dst:r_0_0 256, src:r_0_0_1,RowKeyHexString:0 0 0 0 0 0 0 1
0,1abel:v,attr: 0000001000 1,extrald:,label:e,attr:
: . 1,label:v,attr: . .

It _uid,£i e | ( __dstuid, fieldV )
ieldName: _uid,fieldValue:C.] .

3RPA}, {fieldName:name, fieldValue: HiSEIFH EE - S A 1) {fieldName:_uid,fieldValue:},{fieldName: srcuid,fieldVal
ieldNane:name, fieldvalue:C. :

HEEFRIA) 1} ! KM}, {£ieldName:relation, fieldValue: MR} ]}

{RowKeyHexString:0 0 0 0 0 0 1
{RowKeyHexStringz0 0 0 0 0 0 0

. {_dst:r_0_0_511, src:r_0_0_1,RowKeyHexString:0 0 0 0 0 0 0 1
{RowKeyHexString:0 0 0 0 0 0 0 {RowKeyHexString:0 0 0 0 0 0 1
0000001 £f 00 1,extral label:e,attr:
1,label:v,attr: £f,label:v,attr: field: d d, fieldval B —)
It uid, fieldvalue:C.iRHU), i« 4, £ielavalue: WETE) [{fieldName: _dstuid, fieldvalue: BETEE),
(ioran o, Exeldvalue:C. KHE) 1} (cioran e, £1e1avalue: TR} |} {fieldName: _uid,fieldValue:},{fieldName: srcuid,fieldValue:C.
ieldNane :nane, fieldvalue:C.5 ieldNane :nane, £ieldvalue: W !
1 1 MU}, {£1eldNane:relation, fieldValue: E} ]}

5 Asker 00 811 ermer AN 1 DaukavHavGhrinaed A A A A A A

B10R/E#100% <(1)2 3 4 5 - 10 > W0HMv

SHCSV | wugmminiE: 117ms

KTKG ExplorerJFENHTEJGEETT (KG Explorerfi I UM H&H

4.2.2. {#i Fibeelinexx H
L B G HAT N2 V)4E 5 N TEoCEL

config query.lang cypher;

2. PAT F TR EH CAEME.

show stellargraphs;

PATEE RN KR
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| _ system _meta_graph_stellarweb2
| harrypotter

FEF system meta graph KGExplorer2 &f7ilKG Explorer tidifs B&l, “harrypotter” &3 A 1M
HHKG Explorerfi &K,

3. PAT N IR EFEAEKG Explorer I I “harrypotter”.

use graph harrypotter;

40 PAT R IR A AR PR, IR 104 AR

match (a) return a limit 10;

PATEE RN ER:

O  tentitvkey b ironkey MASTRATILR, propertiesh AIEIER A

5. PUT FHNEGCIEIGF] « BRI « M EARR R, 7 -7 fREF T, ERLEH S
A A0 T AR
a. PrifjiEn)l:

it A k) 7 )

match (a)-[f]->(b) where a.name="I57%| 345" and b.name starts with"/f#" return f.relation;

AT R Eos:

and b.name starts with"FHE" return La

1 row selected (1.352 seconds)

b, AEWTER)2:

match (a)<-[f]-(b) where a.name="I5F] J45" and b.name starts with"#f##" return f.relation;

PATE RN KR

24 | 4. tRE EF
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= match (b)-[f]-=(a) where a.name="85 ' and b.name starts with"{FFE" return labels(f);

6. AT R AITE A AW RAR SR DI B4R

match (a)-[f]->(b) where f.relation="J\j£" and a.name ends with"™/K#i" return a.name as J&fi,b
.name as 414}

AT R ER:

E]->(b) where a.name ends with" " return a.name a

+ T FEm| ) I

- et HEm) T B EE

- T JEm) T ) EEm

7. AT T HUTE ) A )RR 4 AR D

match (a)-[f {relation:")\J&"}]->(b where b.name="XJif:") return a.name as KAtk 01 ;

): jdbc:hive2://172.18.20.35:10000> ma LB 1-=( X .name= z ") return a.name a
S |

8. AT FAUTE R AT AN, o XA 2 )27 AL AN

4. Bl BF | 25
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match (a)<-[f]-(b)-[:e {relation:"*#/:"}]->(c) where f.relation="I}M" and c.name ends with
"XAIFIZ " return b.name as *2/E#E4, a.name as B,

PATE R T EoR:

0: jdbc /172.18.20.35:10000> match (a)<-[f: 1-(b)-[:Z%£]1->(c) where c.name ends with " return b.name as 4
name :

o
|
¥
|
|
|
|
|
|
¥
5

4.2.3. i FiDBAServiceEEEEE R
1. JfidManager ¥ i3k ADBAService.

AEE

#iDBAServicelit & T B & 52 [ sk Federat ion & s W], 320 & )y 208 5%

| RePAESR

©2020 TRANSWARP. ALL Right Reserved.
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Qe #i R, T

il ) (Query) HHI T LLEA 21

155 S G

%o

TRANS ﬁ/l RrP

LS5 1y idn] LA B Z A A VRS

©2018 - 2022 EFRZ

7 1:7d494b11- 2b9-1da98209cb9: English  BIEUBIA(3S) ¥ B
ERAER: KMEE : 232 @
RIED =D HiNEG o K Tl WEMER fES% 1o HRARES ) SEALETIE) L -E)
p1grq  Match (asfile_info) where afile_status="ope - ’ ; 2 , )
+ 8751 221879 e renason0 2 e o, SUCCESS 25316ms 1 3 3 hive 10028 11:13:24 10128 11:13:26 o
p1g7s  Mmatch (asfile_info) where a file_status="ope :
7 . "
* 8740 221878 e revasan 2 e i, SUCCESS 25454ms 1 3 3 hive 10128 11:1321  10/28 11:13:2 o
+ 8751 221877 Jescoraph _systemselaed Mg T gceess 4s80ms - - - hive 102811:13:19 10728 11:13:24 o
+ 8740 221876 9eSC draph_system_meta_graph_kgexplo 35806ms - - - hive 1028 11:13:17  10/28 11:13:21 o
rer12 raw
* 8751 221875 use graph _system_stellarweb_mayday SUCCESS 4s319ms - - - hive 10128 11:13:15  10/28 11:13:19 o
+ 8740 221872 o8 0TIPN_system_meta_graphkeexplor g ceess 4sa59ms - - - hive 10/2811:1313  10/28 11:13:17 o
+ 8751 221874 config crux.executionmode immediate success 3ms - - - hive 10/2811:13:15  10/28 1113115 o
* 8751 221873 config query.lang cypher SuCCESs 3ms - - - hive 1012811:13:15  10/28 11:13:15 o
* 8740 221871 config crux.execution.mode immediate SUCCESS ms - - - hive 1012811:1313  10/28 11:13:13 o
+ 8740 221870 config querylang cypher success 2ms - - - hive 1012811:1313  10/28 11:13:13 o
+ 8750 221869 config querylang sal success 2ms - - - admin  102811:12%68  10/28 11:12:58 o
+ 8750 221868 config crux.execution.mode analysis SuCCEss ams - - - admin  102811:12:67  10/28 11:12:57 o
. 8750 221867 config query.ang cypher SUCCESS ams admin  10/2811:12567  10/28 11:12:57 o
186 08 node into graph graph_shard_3 from g p . )
* 8750 221885 e e winjeon - SUCCESS 31s422ms 1 3 6 admin 101281111225 1028 11:12:67 o
+ 8750 221865 use graph graph_shard_3 success 475735ms - - - admin  102811:1137  10/28 11:12:25 o
B 345 138> | 20 %m
©2018 - 2022 BFR
USEinceptor: leviathan1:7d494b11-1de2-4bc3-a2b9-dag8209cb93 Engish  BEIBIN(3S) A B
ESSHIRITIE)S @
RIED =90 HiNiEG RE K TRl VR ESH% 1o 3RS FEALET 8 ms
o match (afile_info) where afile_status="ope ’ . )
* 8751 221879 e vaaas000 2 e i, SUCCESS 25316ms 1 3 3 hive 1012811:1324  10/28 11:13:26 o
, match (acfle_info) where afile_status="ope :
187 ams i 281 10/28 11:13:24 :
+ 8740 221878 e sesosa i 2 e uotr,  SUCCESS 25454m: 1 3 3 ve 1028 11:13:2 0/28 11:13:2 o
+ 8751 221877 Jescoraph system.stelanvebmaydayr g coess 4s80ms - - - hive 10/2811:13:19  10/28 11:13:24 o
+ 8740 221876 f;?czr’r[“f" —system_meta_graph_kgexplo ;0 0pgs 35806ms - - - hive 10028 11:13:17  10/28 11:13:21 o
+ 8751 221875 use graph _system_stellarweb_mayday success 4s319ms - - - hive 10128 11:13:15  10/28 11:13:19 o
+ 8740 221872 :f$7grap" —system_meta_graph_kgexplor  g;ccegs 4s459ms - - - hive 10/2811:13:113  10/28 11:13:17 o
. 8751 221874 config crux.execution.mode immediate SUCCESS 3ms hive 10128 11:13:15  10/28 11:13:15 o
* 8751 221873 config querylang cypher SuCCESS 3ms - - - hive 10128 11:13:15  10/28 11:13:15 o
+ 8740 221871 config crux.execution.mode immediate success ms - - - hive 100281111313 10/28 11:13:13 o
+ 8740 221870 config query.lang cypher SUCCESS 2ms. - - - hive 10/28 11:13:13 10/28 11:13:13 o
+ 8750 221869 config querylang sal SUCCESS 2ms - - - admin  10/2811:12:58  10/28 11:12:58 o
* 8750 221868 config crux.execution.mode analysis SUCCESS ams - - - admin 1012811112557 1028 11:12:57 o
+ 8750 221867 config querylang cypher success ams - - - admin 1012811112557 1028 11:12:67 o
. load node into graph graph_shard_3 from g : . ] )
+ 8750 221865 e oy winjoon - SUCCESS 31s422ms g 3 6 admin  102811:1225  10/28 11:12:57 o
+ 8750 221865  use graph graph_shard_3 success 475735ms - - - admin  1012811:11:37  10/28 11:12:25 o
e 138 > | 20%m
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TRANSWARP

TRANSWARP
= @
[

28 | 4. tRE bF

W B#fInceptor::leviathan1::7d494b11-1de2-4bc3-a2b9-fda98209cb93 English BEEFIA(3s) ¥ B
BRMEN KM : 232 )
RIED #=9D HiNiEe S #at R TRl VMR E5% 1 A FEAUATIE) sl
221894 load node into graph graph_shard_5 from g . |
+ 8750 g raph. shard, 5. dbbulk oad1. v withjson . RUNNING 35623ms admin 10/28 11:15:26 o
+ 8750 221888 use graph graph_shard_5 SUCCESS 475405ms - - - admin 10/28 11:14:38  10/28 11:15:26 o
match (a-file_info) where afile_status="ope e .
75: 221893 c 52m ' . .
+ 8752 221898 [l o 1666267630701 3 file_uptim SUCCESS 25352ms 1 3 3 hive 10/28 11:15:20  10/28 11:15:22 0
+ 8752 221892 o5 9raph system.stellarweb_mayday ¢ 4s112ms - - - hive 10/28 11:15:16 1028 11:15:20 o
I 8752 221891 use graph __system_stellarweb_mayday SUCCESS 35946ms hive 10/28 11:15: 10/28 11:15:16 o
+ 8752 221890  config crux.execution.mode immediate SUCCESS 198ms - - - hive 10/2811:15:12  10/28 11:15:12 o
+ 8752 221889 config querylang cypher SUCCESS 217ms - - - hive 10/28 11:15:11  10/28 11:15:12 o
+ 8750 221887 config crux.execution.mode analysis SUCCESS ams - - - admin 10/28 11:14:38  10/28 11:14:38 0
+ 8750 221886 config querylang cypher SUCCESS ams - - - admin 10/28 11:14:38 1028 11:14:38 0
+ 8750 221885 Create external table bulk-load1_v( uid stri 287ms - - - admin 10/28 11:14:37  10/28 11:14:37
ng, ulabel string, field1 string, field2 strin
+ 8750 221884 drop table if exists bulk_load1_v SUCCESS 25ms - - - admin 10/28 11:14:37  10/28 11:14:37 o
+ 8750 221883 use graph_shard_5_db SUCCESS 13ms - - - admin 10/28 11:14:36  10/28 11:14:36 o
+ 8750 221887 Jeme databaseiinotests GRS g ccess 355ms - - - admin 10/28 11:14:36 1028 11:14:36 o
. N drop database if exists graph_shard_5_db o . . . . s 1 .
+ 8750 221881 e e SUCCESS 619ms admin 10/28 11:14:35  10/28 11:14:36 0
+ 8750 221880 confia auervlana sal 3ms - - - admin 10/28 11 10/28 11:14:35
(1)/2//3 4 5 139 > 20 /T
©2018 - 2022 EFFE
B #finceptor:leviathan1::7d494b11-1de2-4bc3-a2b9-fdag8209ch93 Englsh BEBIFES) A B
o e B stage
$R3XEIE: 10/28 11:14:38 FERURIE): 10/28 11:14:38 FARK: ams RE: success
T e | -
te: @GNS o
wemne: GIOIS o
5% GIOEE o
AR (FD)
>
Rk
fEdLID fEUnE FREK TR ES% Ll 68 FEALE 8]
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5. Transwarp Extended openCypher

5.1. TEoC FEAiH

Transwarp Extended openCypher (fijFRTE0C) +&—Fh%LT-Cypherif & IS A openCypheriE 4T i & S FF,
FF HHi & T openCypher(Fifid, MIMTEoCHT LS HE 8 2 (1) Dy g H oV iy R 2 vk BB I 5dls . TEoCHISQLAT
FANPITEVEAA R R S5, AT S8 A s B Al . AEARSCRY Y, R TEoCHRAR 4> Cypher
& openCypher.

5.1.1. E¥IERE AT

TEoCH [ (R & — i IA s /1 i i, B i s a0 o] DA 2 AN @ R AE
* KA (Label ) J@VEE AT DAAAAE Z RSB R 5Sf 2, Blanstas g N A ] SAREEESEAR, 43l
HAFJEME . B label KX ANRIZERL ) SL4A .,
* & (Node)

KPR ERE—AS S 4 JRME— R ID. ME—[287 (label) « ZAMR%E (Tags) , LA )@ PEK-ViE
fHo —/NRUHE XN T B R —ANS4k (Entity) .

TR RS, StellarDBH A 1label 5jCypherflabel i X AF], TiStellarDBH i Tag 5jCypherffilabel
B SCAHIA . Tagie—FRr sk JE Y, HFStellarDBH ) i labe 1 & ME—F), A2 TR AT LU Tag K
ik .

* 1 (Relationship )

B —ANAHOE A 3L, AR ME—ID. W AR RN ST RAAAE 2 AL, P i Z Rt —
HMIDSRARAE A ME— . BEAILAME—ZEA (1abel) , WRAHZ 5% (Tags) , DLK—41JE K-
VEE(E .

5.1.2. B

FE_E— /N R B Rl sl FH LA 42 JRME—ID. ME—8 M label . 2528 Tags AL SIAENt] ty 5.
UE, StellarDBEAFEMEA FAE 7RG 7 BN S AR dFI v SR o
« ME—IDRJRG BN uid, FANString, J BN 752 W alFqE .

© JSEZAKIDentityKey AL uidfllabel A FEMKR, 58 Hbinary. KA T E LR
EentityKey, {H uidfilabel 0 3G E . entityKeyEA- i Z AN rowKey, KFRIREE KME—
P,

o SZARIDentityKey i) uidflLabel DL Az # f R4 i ffentityKey tH &Mk, 2K Mybinary.
I, ERIEBEPER, K SentityKeylllid Bon U E RA T-B usidFl uslabelssk Hahil HAFH .
K HentityKeyiliid s Ui B 24 7B udidfl udlabels>f @Azt 5 H .

o HEINSARHIBRZE RGN Tags, ZAhArray<T>, J&T [k,
=N iORAEi TP
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{"entityKey":[49,0,0], "properties":{"__tags":[],"__uid":"1"}, "labels":["v"]}

1 B -
{"startKey":[49,0,0], "endKey":[49,49,56,48,53,50,0,0], "entityKey":[49,0,0,49,49,56,48,53,50,0,0,49,4
9,49,56,48,53,50,1,0,3,0,0,0,8,0,0,0,7,0,0,0], "properties":{"__tags":[],"__uid":"1118052"}, "labels":

[e"l}

5.1.3. FIEER

P (Patterns) {EMCypherifi k%L, AT LLE AN BT HI IR . "EAETRoCH At A AT BB, A9k
R AETEoCH RN

AT /ECREATE,  MATCHASSCHE i i)~ A S o A7 LR JLA e L) 4 5 5
* BEMER (Patterns for nodes )

AN S AR AR R R S BT HA, R TR

(a)

B R R IR S — NI R R AR Sl i
* M AR (Patterns for related nodes )

R T DL 7Sk SRR 2 AN s LB AT Z R 3L, R BT

(a)- ->(b)

IR T siafisib, BLA N siaZl sib )5 i

JETT LA 254 FE BT R 0 A, ol

(a)- ->(b)<- -(c)

A SRS 0 R G RV 42 (Path) o — 45 B8 AR A RE A LU — AN PR AR R HEA T HER
s

p=(a)- ->(b)<- -(c)
i Sk Tk sz (AR 7 ), ] DOk $er JLAA B
(a)- -(b)
* B, (Patterns for relationships )
5L, el U A AR AT R A, AN R R T B Oy S AT R R

(a)-[f1->(b)
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* %A, (Patterns for labels )

FECIE T AR A 1abel, o ai i Tabel n) LUHI AR 77 sUREAT ik -
(a:Human)- ->(b)

AT LU [R5 ik i1k Labe L«

(a)-[f:REL_LABEL]->(b)

AR, A R AE— AN TEoCE 1 1 LAt s 7 B PR 5 TZ s U I A AR, WERBEH
B, WA DL TS, WR s

()-[ :REL_LABEL]->()
* ¥5E B ( Specifying properties )
AL IS B P BEAR S by, BT RAT & AR EYE . 7TV KER 5 R RIX L Em vk, -

(a{name:'Jude', gender:'female'})

KAE5 rh HZ 5 53 B P AN R 2053 5 R a8 A 1) J& Piname fllgender o
T FF e DR AR T LU K 5ok -
(a)-[{friend: false}]->(b)
« ZEKMERVCHE ( Variable—length pattern matching )
T LUGE o 7 12 i i K R SRR 2 A1 LR IR 1 £, )
(a)-[*2]->(b)
IR R T AN K2 R AR R S A R AN, e T
(a)-->()-->(b)
AT AR E KB, e

(a)-[*1..3]->(b)

AR R N AR N 1, s KB AR 3. B T M dathik, SIEbRIFrA KN, 2713
RIERAE, A AR AT AT B AR 5 124 s NIANL, 34> sUNI2AN A LU R4S R3S I H &
FEMIR AL N S /N kA, TR -

(a)-[*..3]->(b)

DS Ay d /N ER AR BE BRI 1, i DAL i AR UAS 5t 5 i MR AR B L, e KA (B Dl BB LA A

5. Transwarp Extended openCypher | 31



TRANS 'i/l RrP

5.2. TEoC FIE S

* jElilbeelinenk JDBCH, #HZ% config query.lang cypher; ¥#Eifiifi 54 TEoCH .
o MR SR PR A IR (BUAK immediate F0)

. immediate #A0H S T IR A AW S0, Sl s A ) 45 il A 5 7. @i config
crux.execution.mode immediate; j#t.

2. analysis U To0rmst, UL S DL B OG0 TR A b e 1285 R 24T d

il config crux.execution.mode analysis; Pj#t.
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5.3. g
5.3.1. {#i FITEoCRI & HE

create graph (if not exists) <graph_name> with schema [node_schema] | [rel_schema]
graphproperties:{<k1:v1, ..., kN:vN>};

node_schema

(:<label_name> {[field1_description], [field2_description],...})
rel_schema
[ :<label_name> {[field_description], [field2_description],...}]

field_description

fieldName fieldType [index:DEFAULT]

B EEE R T
1. node_schema #ll rel_schema #iH1—>1abel namefllZ/~field descriptionZlii. & field description
FHBRA FREMEU RS T EE RG],
2. 2/L¥R%E 1 node_schema .

3. StellarDB 5.0.0 WMA¥fuidFitagstE NN BB . TLfuidBik & A, tags AL FFfEschemat &
M tags REEHEAALEN RS BonfEnatchiB t g5 K, HB R 0 1B )%

4. index:DEFAULT & /Mg, H T A fieldd Nz sl.
5. graphproperties '] LA 1) J 147«
a. graph. shard. number  FITHRE K2 X, DIBE. 707 BB RERT T B 2 VF 2 AR 1k
iﬁ;ﬁ%ﬂlfﬂo — R, ETUIAE i B RO, BN . R IR TR (AGE ] b
P28 H
i R+ 8) NTAET 1A, 4  graph. shard. number {41
il (L) DN TAETLIT ), #if#  graph. shard. number ™ MR BEHE Y SR
iii. GEBHLED N T2, #EFE  graph. shard. number [R{E R SEEP G2 B BT
iv. (RELH0) 2% TNIG, HEF7  graph. shard. number A Jymax (N, SEAE PR B 40

b. graph. replication. number W DL¥& e (£ Hs M AN S G . Ficda mlAS o FH IR A il 2 18] 55 e R e
to. M E AN T 1, A KTStellarDB Worker®t H 3%, T AF3F 5k 2l FH 2k A 22
A, EN Y ANTS.

c. graph. encryption. type W LL¥E @ B & 1 75 EEH A NS o 45718 "NO_ENCRYPTION” CERIA
i), WA #7&7SM4_CTR”, WIMEH EFRSMAS 4N . J5 F N 25 5 85080 A 15 5 1 fg
k%,

d. “graph. index. type HJUMFRERGIMIRM, HETH ZHmativetiiX, HIfHStellarDBNEMRSG,
Ja s AN AR 51287,

6. node_schema Fll rel_schema f{label nameAZfIATE S, HAREN T FAFE.
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7. if not exists JCHE T HE A HIEIT. FRon HEIAFAEN AT QIR AR, A5 W AT AT .
LR i A vl

# QIS XECN3, FIAEC T Eabe, & XA A, A5~ stringZ&fname/s It
create graph abc with schema (:A {name string})
graphproperties:{ graph.shard.number" :3, "graph.replication.number":1};

# 8 A S, s A stringZéiname)E 1, 31452 1labe 1 /@ M it commentf KL
create graph abc with schema (:A comment "A_info" {name string comment "name_info"})
graphproperties:{ graph.shard.number " :3, "graph.replication.number":1};

# G XECH3, BIAHCH3MElabe, & EMA, BWFIEE i, & MCHML., BRI age @Il @zl
create graph abc with schema (:A {name string}) (:B {age int index:DEFAULT, city string}) [:C
{salary double}] graphproperties:{ graph.shard.number’ :3};

# QS XECA3M KElabe, @ AR A, W — 1 decimaldiAFnameE it CINEC R TEERIN ydecimal(10,2)
) FI—ANK§E N (38, 10)(fidecimalZi A (finum/E

create graph abc with schema (:A {name decimal, num decimal(38,10)})

graphproperties:{ graph.shard.number  :3};

# QS XECH3Eabe, & XAETE A, W& —arrayidii i string_arrayEtt Qo hstringZéil) fi—A4~
array#ZiZ M time_array&lk (Ji% hlocaldatetimeZiil)

create graph abc with schema (:A {string_list array <string>, time_list array<localdatetime>})
graphproperties:{ graph.shard.number  :3};

# RIS XECN3, FIAECH3MEmy_graph, & XBoyMGirlZH L, ¥ GstringZéffiname/E Tk, double&ZYf)
salary/gtt, intZ M fjage/Et, booleanZ M fjsingle/sEt, localdatetimeZiA!ffibirthday/Et:, longZii!ffireserve/d it
, KGR (38,10) fidecimal Xl rateld i far ray s ijhobby JE@ Pt (JLEKM hstring2é) , & XFriendfLikespifi2so!
i, BHaFTintA ) sincel@

create graph my_graph with schema (:Boy {name string, salary double, age int, single boolean,
birthday localdatetime,

reserve long, rate decimal(38,10),hobbys array<string>}) (:Girl {name string, salary double, age
int, single boolean,

birthday localdatetime, reserve long, rate decimal(38,10),hobbys array<string>}) [:Friend {since
int}] [:Likes {since int}]

graphproperties:{ graph.shard.number’:3, "graph.replication.number" :3};

5.3.2. {8 FJSONA &K
o i FH JSON A1) 4 &)

create graph <graph_name> with file schema 'hdfs:///etc/conf/example.json’;

DL Jtexample. jsonfiti

"graph.name":"my_graph",
"graph.shard.number":"3",
"graph.replication.number":3,
"graph.encryption.type" :"NO_ENCRYPTION",
"vertex.tables":

"label.value":"Boy",
"field.schemas":

{
"field.type":"string",
"field.name" :"name"

I

{
"field.type":"double",
"field.name":"salary"

I

{
"field.type":"int",
"field.name":"age"

I

{
"field.type":"boolean",
"field.name":"single"

I

{

"field.type":"local_datetime",
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"field.name":"birthday"

’

{
"field.type":"long",
"field.name" :"reserve"
%,
"field.extra.attr": {"field.type": "STRING"},
"field.name": "hobbys",
"field.type": "ARRAY"
}.
{
"field.type": "decimal",
"field.name": "rate",
"field.extra.attr": {"precision": 10, "scale": 2}
}.
..
"field.type":"geo",
"field.name" :"geoPoint"
’
{
"field.type":"time_series",
"field.name":"ts",
"field.extra.attr":{"real.type":"int", "size.limit":"10"}
}

"index.schemas" : [salary, age]

"label.value":"Girl",
"field.schemas":

{

"field.type":"string",
"field.name":"name"

H

{

"field.type":"double",
"field.name":"salary"

I

{

"field.type":"int",
"field.name":"age"

I

{

"field.type":"boolean",
"field.name" :"single"

%.
"field.type":"localdatetime",
"field.name" :"birthday"

I

{

"field.type":"long",
"field.name":"reserve"
%.
"field.extra.attr": {"field.type": "STRING"},
"field.name": "hobbys",
"field.type": "ARRAY"
},
{
"field.type": "decimal",
"field.name": "rate",
"field.extra.attr": {"precision": 10, "scale": 2}

H

{

"field.type":"geo",
"field.name":"geoPoint"
}

"index.schemas" : [1]

1,
"edge.tables":

"label.value":"FRIEND",
"field.schemas":

[
"field.type":"int",
"field.name" :"since"

}

”index.schemas“:[]

TRANS ﬁ/l RrP
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"label.comment": "LIKES_info",
"label.value" :"LIKES",
"field.schemas":

[
"field.comment": "since_info",
"field.type":"int",
"field.name" :"since"

] }

"index.schemas":[”__EXTRAID"]

o AT TSON"F 77 A e

create graph (if not exists) my_graph with json schema '{...}"';

Horr, 7 {-} ¥ lyexample. json [ JSONFAF o

o LEAE I JSONSCAF B A A7 A QI B I, A7 DA JL i 7 2R
1. EXTRATDFBUH T-H5 R M i 18] 22 A e — . i Ry ARG D812 7 B, 75 25450 EXTRATD

FBIRG]; AT ERIN.

2. "vertex.tables" 5 "edge.tables" [ "label.value" WA TE S, HAR A=

PR

3. "label.comment" 5 "field.comment" 434 klabel FlJg@ ¥k ficommentiFFefs &, A LIANTE

%o
4. ARRAYZEAIINTEBIGZ (field. extra. attr) 3¢

ESYi|

i String, Boolean, Integer, Long, Double, LocaldatetimeflDecimalZ$7,

5. T BRI AN B IS X I (A #2528, StellarDB 3. 0. XFRASIKIHEE A "local datetime”, StellarDB
4. 085" localdatetime”, FFaEA3. 0. XISy ("local datetime”), #ELFA(H

7 1localdatetime”,

5.3.3. i B A E §schemafl] BT &

ifih)

create graph copy graph with schema from graph
my graph;

graph if not exists copy graph with
from graph my graph;

create
schema

create graph if not exists copy graph with
schema from graph my graph
graphproperties: { graph. shard. number :3, graph
.replication. number :3, graph.encryption. type
" NO_ENCRYPTION’ } ;

5.3.4. EECAIEKE
i) B

Wi B
Bl K copy_graph5 O A 11 Elmy_graphfi #H[F] 1 sche

ma

K copy graph MEAERS, GI#ES 2 1 Emy_graph
A H R fF)schema

B 5 O A 1 K AH R schema B 1) [R] B m) LS 72 graphp

roperties

show stellargraph(s); fErstellardb G E, F&5 s nlnar Abn.

show graph(s) ; RS T sarin e AN N
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5.3.5. & F Kschemafg B

i) Bl

desc graph bank; Jg 7~ K bank ) schema ( #:¥FBeelineid FH )

desc graph bank all; JE 7~ Ebank i cypher & TEH)  ( HEFEBeelineid FH )
desc graph bank node alter/delete; JE 7 B bank A1l /MR s ¥ cypheris £

desc graph bank relationship JE o~ B bank A1 EE /N 5532 i cypheri& 1)
alter/delete;

desc graph bank label “${label name}” JE s Kl bank 145 5 Labe 1 F¥s 0/ I Bk 75 1)
alter/delete;

desc graph bank raw; & R Elbankfschema, J&[Al—A jsonFFFH (
HHIDBCHA )

desc graph bank meta; JE R B bank [ schema ™ — L5 57 (5 B

show labels [NODE|EDGE]; BoRE S labe E R, HATHIT % use graph

{graph name>; J5: &4

desc label <labelName>: BoRTRE label I ARG B, BUTHITEE use graph
<graph name>; {8EK %

5.3.6. e/ PI#E

use graph abc;

Hopabe yprik 4%, wk£e/ V)4 Kabe, EI)Jaal L3S M. oo, AssEiRik.
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5.4. HRHE

AT AT ZE A ER Emy_graph.

drop graph my_graph;

FE A HTRRCA AT EIR MR A5 B P P S BRI T8 R [ Ac st o [l igant P R A D 7 s L (Tl

uhDRe) FEH
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5.5. TH:%%@E@)\

P Bl 22 SCHFF I TEoC,  #o8 R B Ha i R AT, AT A I i bulkload &7 .

MHTSCEEME U . Text. ORC. CSV LLJ Parquet. fLEZ T AN TFFELE analysis 0 FIEAT. V)t
W ] LUl 7 fr 4T AT config crux.execution.mode analysis; BifFKG Explorertj#i
SRR S

5.5.1. BT TR (F)
StellarDB 5. 0. ORGACHE N T HERLHCHE 3 ALK, LR BERAE A Fbul K Load AT A B AL S A (S

L BRSNS EE, RJE bR S AL . ELEEE R S AR R, KA RSN S
AN RIABE AT AG I Z R UIAS e, X AR /28 IO AN 3T

5.5.2. fEREIE

Stel larDBH [ SR B 75 B MO R B 22 h R0 B R 23 i F N o AN Tabe 163 — 5K O R R 0l e vh
MK . SALREE L source, FrfEsource/f M RV Re, W& SR AL LY, vEReX N
& KA~ E s :

o VR FITR, Hauide N A uid, ulabel ® AT A label, strfCEZ ARG —NE
.

S e o e e e +

| col_name | data_type | default_value | not_null | unique | comment |
o e o o e o +

| string | NULL | No | NULL

| ulabel | string | NULL | No | NULL
| string | NULL | NULL
e p—m————————— pmm e —— p—————————— e p—m——————— +

s RN FIR, HusidX NIRRT SR uid, uslabel XNVl SR S label, udidXf V.
w%%ﬁ%am4m¢ummdﬁfwM%ﬁWQWMMLudmdﬁ&w%mmLswﬁﬁmm~¢
JEME.

string

string
string
string
string

udlabel
uelabel

$——————  — 4
4 ——————  — 4

5.53. BEEN

5.5.3.1. fii Fibulk upsert/create/delete S \ 35

i# itbulk upsertis &) . -F R EEM)
StellarDB 5.0.0 WXAH B Tbulk upsertifiyk, ffif select .. bulk upsert EZARET “select
- upsert &k,
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(I

select str, name from source db.v bulk upsert
(:XX{ wuid: uid, propl: str, prop2: name});

select * from source db.e bulk upsert
[:YY{ wusid: usid, udid: udid,
~uslabels: XX’ ], udlabels: ['XX'1}];

select * from source db.e bulk upsert
[:YY{ wuid: uid, wusid: usid, udid: udid,
~ uslabels:[’XX’], udlabels: XX 1}1;

select * from source db.e bulk upsert

[:YY{ uid:
tostring(cluster unique id()), usid: usid,
~udid: udid, uslabels:[’XX'], udlabels:
XX 11];

select usid, uslabel, udid, udlabel, uelabel,
ueid from source db.e bulk upsert [::uelabel
{ usid: tostring(usid),  udid:

tostring (udid),  uslabels: [uslabell,

~ udlabels: [udlabel], wuid:ueid}];

select usid, udid from source db.e where usid
=5 bulk upsert [:edge { wusid: usid,

~ udid: udid, uslabels: [’XX’], udlabels:
XX 1}H];

select * from source db.v bulk upsert
(:XX{ wuid: uid, ts: to timeseries(ts,
“string”)}) ;

% 1. @ ¥ bulk createE &) BT -F 3
k)

select * from source db.v bulk create (:XX{*,
_uid: uid, name: str});

select uid from source db.e bulk create
[:YY{ wuid: uid, wusid: uid, wudid: uid,
~uslabels:[XX’], udlabels: ['XX']}];

select usid, uslabel, udid, udlabel, uelabel,
ueid from source db.e bulk create [::uelabel
{ usid: usid, udid: udid,  uslabels:

[uslabel], wudlabels: [udlabel], uid:eid}];

i i¥bulk deleteiZ &) 3t M) &
i fibulk deletefflIRT, 5 5 MR a2 F M 5k A o

%)

select uid from source.v bulk delete
(:xx{ wuid:uid});
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SN A . Msource dbJERIvET SN label HXXK] A
o AN uidRYETvEKuidd), J&Ypropl Al
prop24) K H & FstrFi Fname 1| .

S NI, Msource dbfEReZ 5 Alabel YYHi4
o uslabelsfl udlabelsZril$g &t A& A la
bel, usidMl_udid/}plfEeid ML mfjuid.
usid, udid, uslabels, udlabelsZifgiE .

SN, Msource dbfEedZH 5 ANlabel JYYH)ik
o uidH XM RIS sS S ) PAT I . Al e
KA FuiddREHE uidfE.

SN, Msource dbfEf ek 5 Nlabel HYYIiL
o uidH XA Rl 55 S AT . A &R
g uidffi.

X H i label A source/fEeZ [fuelabel 4|, )&

£ usid, udid, uslabels, udlabelsflistr

ek Musid, udid, uslabel, udlabel?l|, SZFF
tostring ()« tointeger () S&HHfs AU 4 i bR 25

EFEsource dbffjezkPusid, udid®%), TJEHusid
=57 W¥dE, JF HIGEUM{E edge, uslabelsHl
__udlabels[F{H HXX,

_usid,  udid%l ek MusidF FludidF

& source dbEMIvETHuid, tspisl, & label
HXXH B Suid, tsPIAPEYE. A uiddUE T
FMuiddl, ARtsE A A timeseries<string>
» HRIETvRPItsF)

L

Msource_dbJZE [Fv iz H £ 5 Llbulk
createf F RAEAEHE, Flbulk
upsertAN[A]Z b WL T 3

]
v i R I LAbulk delete) )y UG Kot
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select usid, udid from source.e bulk delete Merh iz 53 I+ Llbulk deletelf) /5 2 b Edh
[:XX{ wuid: 77, usid: usid, udid: udid,
~uslabels: [ XX’ ], udlabels:[’KK ]}];

select edge label, uid, usid, udid from Mekm izt Hedge label #/E Kililabelt,
source. e bulk delete [::edge label{ uid: usidFE N Suidfl, udidF/ENZK Suidfl, uid
uid, usid: usid, udid: udid, HIVE killextral dfE

__uslabels:[’XX'],  udlabels:[’KK ]}7];

AL AR Labe LI IR, SAMMUER &1, 55 EE 2B 62
IRV, 27 BEK 4P .2 % A Labe 10307, 7 P2 e —
Hextraid. bulk createdibulk upserti&n)WPiliid uidfgiE, loadil& )i jy =il
o HueidfgE. W F3Cload. jsonzwfil.

o PN HREH LSS Rt i flsource dbFEH count it BA—5, WHER KA 1. 1%
ERREE, WTERESALRIhdrsH RS R ferror_path; 2. W& AR EE
1%, W] REN A e B R A .

5.5.3.2. {#i FloadifA) i THEBIEF N (deprecated )

StellarDB 5. 0. OFRAA XS Load EVEBEATSCHF, HEEHE S AES M ({E/ibulk upsertdb Ay At i
) AN IEAT A NAE TR

5.5.3.3. PR AT EX

1. bulk upsertiFyIIsEFr e X O SR AT B, X SR AT A EAE, X BHEE Hbulk
upsertiIT S

2. bulk createiff FUHSEM L SRR HIVHH A 1950 0 82 3 BT 47 S50
5.5.4. BHRRBN MR AR

fiiHIStellarDBREAT fEEH s F AN, B Quark 7R . N & P41 T EEEE b v 0 s 2R Y
5 R B B R I K AR -

StellarDBEIH &R Quark:k [ H M

boolean boolean

int int

long int, bigint

double int, long, double
string string, char, varchar
localdatetime timestamp

array array

decimal decimal

geo [double, double]
timeseries<type> map<timestamp, type>

IR, AT LR LA SR 5 k) AR -
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1. localdatetimetytimestamp:
a. JRIABAE LA AR yyyy-MM-dd HH:mm:ss. SSS, 75 M)Quark<y i HNULL.
b. SAEHEE)G I K localdatetime kS A : yyyy-MM—ddTHH: mm: ss. SSS.

c. JRtHQuarkRql & FBdl:string/dl:date/dl:datetime7EStel larDBH £ A localdatetimeZ
A, AR 2 44 - Bedl : times tamp HH AR B Sl ORFF—20. AR a0 1 o5 A4l A2l #1q2
%, T Ma25 AStellarDB, EHrITDH TODATE (<date>[, <originalformat>, {targetformat>]), date
HFE 4, originalformat A JRIGHE I, targetformatZiEH )5 K&, targetformathiii A
“yyyy-MM-dd HH:mm:ss.SSS” .

insert into table g2 select xx1,tdh_todate(d1, "yyyy-MM-dd'T'HH:mm:ss.SSSZ", 'yyyy-MM-dd
HH:mm:ss.SSS"), from p1;

2. KTHEE AR P (GEO)

a. JEURKR h KB k2 fiarray [double] 2478 [longitude, latitude], HH&—fr H&RE, F—1hh
¥, . [20.5,30.5].

b, S NEE A S A SR GEOfI A% X k. [20.5, 30.5],
3. KTHFEMEHE (timeseries) :
a. JRUGEE JmapZSiY, Hokey JytimestampZRAY, value kX NI P28 20 (1) Jr 4R 20

b. FAN L] to_timeseries() PRIECKE S UG HG FEH A NI, S Fbulk upsertfiR)a—s
(178

55.5. Ay XERIABIRNETEHR

StellarDBIHHE I 4 KR UATHR F N (ELRAEA A R M TSR G A I B, L (X
festring SR, HEVERACYR P AT ISR, TS PEOR AU, LR
SR F X 2 BT B

L BB I F iR QUK R, I LI A3 3 A AL B

# Ol IX Ktaa, W FAFHSM
CREATE TABLE taa (a string,b INT) partitioned by(c string) row format delimited fields
terminated by '\t';

# oy R IE AN K

insert into table taa partition(c='cc')
select t.name, t.age

from xxx.ta t;

2. ffill] select +-- bulk upsert iEVEATEHIESA

select a,b from xxx.taa where tostring(c)='cc' bulk upsert (:Boy{__uid:a});

X BAEHAE T A Fwhere FA)t il H tostring O s ECEEAT 5 IS B e e .

5.5.6. FHER L

TEoCHTH T bulkload R K E I I DI RE . £EFT FFEIRAL I I OC, JF His B IRk Eds ERarde ~, W
Hbulkloadik F A 2K EEEHR A R FREN, bulkloadid FE T ZIBH, A EZEFbulkload4i B . i
VW R

1. EE P i G SE0T A bulkl oad B AR 5 «
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set crux.bulkload.validate.enabled = true;

2. WAEANAHGE LR, ARREEE EIRAOECRIEN LT A SRS . £ NG, ER A Rk
HiE245 1000000 * 0.01 = 10000,

set crux.bulkload.partition.default.size = 1000000;
set crux.bulkload.failed.row.ratio = 0.01;

5.5.6.1. SR EIER H

Hbulkloads | HE A DA, BR 7R R B 2 H S, thadUa A 4 th BIHDFS H 3k . L
FRAAE M, Wi g M, de s & wn ~ 24

set crux.stellardb.bulkload.err.output.enabled = true;

FER B 2 (FJHDFS H s 2 frbulkload 45 RN B I G ) B, a0 RIS =41 7s:

5.5.6.2. HDFSEE A ¥R B R4

HDFSH AR E U H sk AL T Inceptor sessionH & N error_output |- H k. —%kbulkloadifit)*f 1% ¥ H %
T AN uui dfE H 3. Hak W SCHE4 148 {stage) $ {task id} 44, W FEIFTR:

SO AR %

select: S{HHREITEIEY S{HHRE}
# DA A select operatordl Kl IFALRE

oy

bulkload: S{#Zir}y S{&HIEIA}
# VU S N\ {stellardb }AFAlif b K BLFab 3

N E s

5.5.7. N 5245
L. Ekbeeline /i, W F K B QU 5 AN Eodls I (K £ 12
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G HR IR -

20.35:10000> create external table ssca_source(type string, src string,dst string,weight int)
> row format delimited fields terminated by " "

5:10000= create table ssca2 as select * from ssca_source where type='a';

+
| type | src | dst | weight
N o — o — o —— +
fi======= fim===== fi====== fiz======== +
No rows selected (2.827 seconds)
0: jdbc:hivez://172.18.20.35:10000> create table ssca2?_vertex as select * from (
= select distinct src vertex from ssca2
> union
> select distinct dst vertex from ssca2

No rows selected (5.528 seconds)
187 FH JSONF- 45 R Bl 22 %1

B: jdbc:hive2://172.18.20.35:10000> set guery.lang=cypher;
No rows affected (0.006 seconds)
B: jdbc:hive2://172.18.20.35:10000> create graph ssca2 graph with json schema
"graph.name": "ssca2 graph",
"graph.shard._.number": "23",
"vertex.tables":
[{
"label.value": "wv",

"field.schemas":

L

il

"index.schemas":

[

]

I

1,

"edge.tables":
[{
"label.value®: “"e“,
"sro.label.value":
"dst.label.value":
"field.schemas":
[{
"field.type":
"field.name":
}
il

"index.schemas":

=
=
]
]
=
=
=
]
]
=
=
=
]
]
=
=
=
]

Mo rows selected (7.823 seconds)

YNV Ibuk g/
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load node 1into graph ssca2_graph from testdb.ssca2_vertex with file schema "hdfs:///tmp/test az_load.json";

-+

0: jdbc:hive2://172.18.20.35:10000> load relationship into graph bad_data_graph from bad_dat
a.ssca2 with file schema "hdfs:///tmp/test/ssca2_load.json";

| 124884324
e
1 row selected (152.925 seconds)

FNRIC) BAR S 7T ALE fr A executor™ )5, 1) /var/log/quarkX/quark—executor.log !
W L)E invalid “FEAHR. WIARITR T RE Y, AT DUE RSN Y FHDES H ok A
-

row in storage write PBulkl ):PBulkloadsinkop-5

java.lang.IllegalArgumentException: Rowkey could not , the given

WEIR, AR T AEPE Anull,

KAl Fbeel ine P um AT B4 Ot = SN, tn] Ll it Stel larDBI AT S 4L FKG Explorer, i &%)
FRIITHE SN, BAE T SFEN (KG Explorerffi FH SCR) — (it S AN T HA ) #AY,

5.5.8. H =

5.5.8.1. & FURBITHE

M AN, B JDBCER dy AT BN, A H B PAT IR DS . BRI o AT

A AN
%Hki%%o

1. uidf2EMintegerZEH!, S ErowKey NS LRI

B: jdbc:hive2://mpplé:10080> select vid from snap.v with tointeger(uid) as vid bulk create
Cov{__vid:vid});

Error: Found exception during run crux guery: Function unify_noderel with I, [LCruxString;,CruxMapType
cannot be matched signature, the function args should be (string,array[stringl,graphprops),
(string,arraylstring]l,string,arraylstringl, string,arraylstring],graphprops), try to use type cast
func : tostring(), array() or toarray() (state=,code=0)

Rk T &
_ uidRR At stringZ R, AN LLginteger B, LM H tostringsR%L, HAFEHN  uidi{E
e lystringZB g .

2. i T graph schemaH K& X [fjvertex. table {xx}.
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@: jdbc:hive2://mpplé:10008/default> select uid from snap.v bulk create (:xx{__uid:uid});
Error: Found exception during run crux query: [Query failed with] Un-defined vertex Llabel[xx]
(state=, code=0)

fRR T %
W desc graph xxx SKREH K4 hxxxP)E ) schema, $R o ARHE 5L bt Ol 25 i 8 schema & X
i # cypheriff).

3. W AIRAT A A AT AN R 22

0: jdbc:hive2://mpplé:l0e0e/default> select * from snap.e with concat_string(suid,duid) as
vid,svid,duid,attr bulk create [:e {name: '»ooxx',__uid:vuid,__usid:svid,__uslabels:['v'],

__udid:dvid, __udlabels:['v']}];
-|- —————————————————— e - ————— - -+
| loading_success | loading_failure | error_path |
s e e e e e +*
| © | 4@ | Error output path not enabled. |
e e gy +
%

SR N R RIS 2, TR gt S RS H okt — DA . — MR RORYE T RE A R e X
Mfield.  uidPl flabel455:3),

5.5.8.2. fj 35 H SR H
StellarDBHH vH S AIAE- il B f B, vl AL SE WS server Fllexecutor AN M LR RS H B HEE

1. executorH& 78 Found invalid row in storage write KRILTGRATHE

2021-11-29 19:18:00,328 WARN io.transwarp.inceptor.execution.crux.CruxBulkLoadOperator: Found
invalid row in storage write PBulkloadOutputPlan-28:PBulkloadSink0Op-39: (NULL)
java.lang.IllegalArgumentException: bulk load pre ser write binary could not null

| e
PEI 5B AT A 2 SrowKey T H A @ PEAE A2 & Anull, bWl uid. label LA dEvAfield%%,

2. executor 78 Could not find label in vertex schema, schemad'¥%H k3|5 1abel.

2021-11-30 17:27:32,803 WARN io.transwarp.stargate.CruxStellarDBStoreInfoGetter$GenericUDFNodeRK:
Could not find label in vertex schema
2021-11-30 17:27:32,803 INFO io.transwarp.inceptor.execution.crux.NewCruxSelectOperator: Found
invalid row in op PSelectPlan-1388:PSelectOp-1315: ((31 37 30 35 30 37,{grisk=null, frisk=null,
__uid=170507, $$__$$__uvid=170507, $$__3%$$__isvertex=true, cid=null, uid=170587, $$__$$__ulabel=[1],
srisk=null}))

%
TG Arbulk createiffy i label SR W B ELE AR LT null,

3. executor H&E /8 Found invalid row in op PSelectPlan.
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2021-11-30 18:03:05,492 INFO io.transwarp.inceptor.execution.crux.NewCruxSelectOperator: Found
invalid row in op PSelectPlan-1395:PSelectOp-1402: (31 80 00,{__vid=1, $$__$$__uvid=1,
$$__$%__isvertex=true, name=xxx, $$__%$__ulabel=[vI})

%
FIEANHEGEE, 2R S T fEgraph schematf A2 X fifield, il desc
graph xxx &%

executor H&E 78 return one wrong row data when deserialize.

2021-11-29 21:49:54,572 WARN io.transwarp.stargate.reader.HDFSTableReader: [HDFSReader] return one
wrong row data when deserialize,now reset to null: java.lang.RuntimeException: Missing
field/column for a row, error row: 99967

2021-11-29 21:49:54,572 WARN io.transwarp.stargate.reader.HDFSTableReader: [HDFSReader] return one
wrong row data when deserialize,now reset to null: java.lang.RuntimeException: Missing
field/column for a row, error row: 9997

ﬁ@/}%ffﬁ
HDFS reader eI Edn 7, ATHAT N 7B E K. KA AN 7 B CRAME H 56T i (1760 1
KER, FBEX. TR, BATRE, Wit select * from ext_source return uid
limit 10 HEATIGUE AN ZR B e A B E A
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5.6. FIERA

5.6.1. KA R FRER

L. TEoCSZHF U1 R ARl H P Y -
a. fi/REM (boolean)
b. BEHERM (int)
c. KIHERA (long)
d. VP RECEEA (double)
e. THFHREA (string)
£ ANEI X I R (localdatetime)
2. TEoCSZHFA N AN
a. BAKMarray<T>: HPTHRIRarrayWHICR MM, WETTE R B2 L E ST AEACE T Y

b. ¥ decimal (Precision, Scale): HrPrecisionfiScale/yr BACEIEE (FEKE, HWIE/ MY
HIRUVNEGS G AL AR NI ED o RS BCRAREREIL38, FREEANREBILRS . ANFR ek SR
FrEENERIN N decimal(10,2). U1 HEHCH Tov 3 IR 48 e BRS BERIAR BER 7R, A JENULLAE .

c. HhFEAAKR S (point (longitude, latitude)): HrAvlongitudefllatitudedl &% i (double) FEAEL
PR B FE M HUEAE[-180. 0, 180. 01210, ZifEMHUE [-90.0, 90. 0121, fEschemaf &+ H
geo<double> FKIKx.

d. INFPRA (timeseries<T> (1imit)): HATHRIRI FFRBMERAGRA, ATLLE BRAYRIBRSN O TLAhAL
AT Vimi R DR B 08T 1) 22 DA IR E] e ¢ CRECANEIE 100D .

3. KWL BURKAMNAMRIER, WS GHURIAR) 7,
5.6.2. MERAR PRI

5.6.2.1. 2RFU i
Lo 23 0] JUAT RIEAT U N RRE R A
a. TAEEE—ANREE IR S % R 40 (CRS) B, Abbr TP A 1 L% RS 5E -
b. ALK Point SEAF] 73 Bos 19 i MIOC R
c. AT LM A () 2R 5 D6 AT Point J& MR (T kT R 51
d. PR ES R B A AT AN SR AR R ICRS I i AR
2. MFrZH ARG (CRS) -
a. CRF—MARRSH RS0 (CRS) « JE T HIER AT R @ B M B AR AR 2R
b. HiFRAARRATISCHE WGS—84 , WA LA A — MO (x, y) s

5.6.2.2. R
fEStellarDBH AT LLIE I 2 g 3 UA T 28 AN 26 2 R s — >S4 DAy el AR 28 1 F) 040

point(longitude, latitude)

Hr, 2% (longitude) ML (latitude) FBUI AL N TREH], 75 ZAEHTECTH V7 % double MUY
o AR AR QIRE . 40 BB AL, T distance [ RREL T EAAT I ZOE DL km(F2K)
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FERZHAEOLT, ALYIHTEECRS, CRSZEMY AT LU A S h kA7 T,  ELAERTRE(n DL P12 R

o WNRAE T MG TR E AR bR, WICRSKER AN P ARAR &R, PR 2 WGS-84;
o WERARDRR A PIANLERL My SR ERIERE) , TIICRSHKE 2D CRS.

™ F T ) s Y Qe A MR A A SR K

match (n) where n.point = point(longitude, latitude);
match (m) where m.point = point(longitude, latitude);

return pt_distance(n.point, m.point);

ZAEA)H T BN AR S 2 AR B, B o Tk o, 5 Ain Y Simfpoint J& P & Hh B AR R A1)
‘B longitudefllatituded 73BT LAH] double AU IHH & . Wi K K ros:

match (n) where n.point = point(20.56789,30.56789);
match (m) where m.point = point(20.56891,30.56891);

return pt_distance(n.point, m.point) as distance;

R[G5 B R

distance

0.14966836824720137

+

|
+

| l
+

FVER point BREC T ARARIOIUY, LLAIXLAEAELS R 1 o5, A TR AT R 41
)

return point(20.5678,30.7891) as Point;

QO wrenurs

5.6.2.3. THH
A DL AR S S ) & PR BEAT V5 7]«

I Vi A R IA PN KA [/

longitu longitude(poi MUFHCRSARARIIEE —/NILER, IEBAAYI T2  doubl [-

de nt) PAZR () K e 180. 0, 180. 0], %73
&
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latitud latitude(poin HMuFHCRSARARIIEE — Ao, IEFCHRELIIL)  doubl [-
e t) JEHL e 90. 0, 90. 0], 73

« PR

match (n) return longitude(n.point);

« B

match (n) return latitude(n.point);

TR P

return longitude(point(20.5678,30.7891)) As longitude, latitude(point(20.5678,30.7891)) As latitude;

S AIPATEER DN P

+
| longitude latitude
| 20.5678 30.7891

+

+
|
+ +
|
+

5.6.2.4. 237|228
StellarDBZF AR 5| HET Apache Lucene Spatial JFA&. nJHSREGHEFGAN HIRARR RN EY. 2500

ZR G AT LA R BT A X P i (R R s 2 R 3R 5 DR 2 AN LR AR Dy — A Spatial KAF ARG, FTUAA
SCRF R T 2 B BB IR 5o AE € AT N R At n] U R 51 .

5.6.2.5. A] b AT AT HE 71
1. wJbek

HOER AR BRSO 2 TN AT EuPE o HaE Ui, AR X AN U BRI Y 5T LU AR I pR BB (B T 25 =URAN
2 XD IR ES Ky false. 1.

return point(10.123,20.123) < point(20.5,30.5), point(10.123,20.123) > point(20.5,30.5);

SR AT SRR s

2. mHEPE

a. AT MR AR BRI ) B0 HE # E nTHE P ) o n I B R R 20 R el A e, AR R N LA T
ORDER BY #THEF .
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il

match (n) return n ORDER BY <longitude(n.point) | latitude(n.point)>;

I FRATEIR W F PR

{"entityKey":[50,0,0], "properties":{"a":[20.5,30.5] tags":[1,"_ bels":["A"]1}
{"entityKey":[49,0,0], "properties": C LK. " labels":["A"]1}

b. A28 R A I HE Y AR R [PIn. point N7 2EAE JE TN EHE IR JE L. it

match (n) return n.point, longitude(n.point) ORDER BY longitude(n.point);

EAEEN R

ZAE A4 longitude(n.point) HE P HiR[FIn. point, KIILAEIR[E]EE R 42417 longitude
(n.point).

O wmsmmwamx, ERL R

5.6.3. B[R] R 41 2R 2
5.6.3.1. B} 2R AUFAE

o NPRBATT ER—AK-VES, HrPKey JNEEL, Valueid I A) U0 R 7 Bl RN ] 24 H.
A —AMEE 8

o IPPRAV T BN E A R VPSSO . B EBom s BmMIER . Bk L5 SCHE T 5 vA—1;
o ISP IR SRR AR IS Th) R B TR B R BUZ 7 B o 38 300 7 B AR Bl I 8] 32 (e 3E 4T 70 M ) 3 5
o IWPPRIE AR i e 4 (RN EE S fEvheretif)h) , ASRFERSI;

o IPRBAEN TR, AN TFBINIK-VEEA L 2 . WS% T AEschema P BB 7B _ERR (HfE
FFBONI00LAN) , 2l ERRI, B3l R 0 — 4l 5%

5.6.3.2. i A
LR 9735 G o 76 o o IS P 288, b 1 ) s 0 A W i A I PR SR ) v

1. schemaf s X PRV F B (i schemafill 44 A tsf&l, 7Eschemarf GIEEEM HyviK) A, A
rts field, HAHZEANint HAKSE B IR K 10M I 2R 8 5 B

create graph ts_graph with schema (:v{ts_field timeseries<int>(10)}) graphproperties:{...};

2. B JSON schemaf] Z:
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create graph ts_graph with json schema '{
"graph.name":"ts_graph",

"graph.shard.number":"3",
"graph.replication.number":3,
"vertex.tables":

"label.value":"v",
"field.schemas":

[
"field.type":"time_series",

"field.name":"ts_field",
"field.extra.attr":

"real.type":"int",
"size.limit":"10"

}
]
}

Eédge.tables“:

]
-

3. B A I P R

create (:v{__uid:"1", ts_field:{localdatetime("2021-05-03T15:16:17")::200, localdatetime("2020-
05-03T15:16:17")::100}});

0 P2 [ Rk {time: svalue, -}, HAtimeTZ T i ] localdatetime pRET S TR 4
e,

5.6.3.3. S FMER 5
1. HAbaffts fieldFBOBIN—41c 3, %0 s I TR 8 CA T8 A) AT I B 24 57 RS UTCH i) .

match (a) set a.ts_field = 300;

2. Amaffits fieldFBOBIN—4c10%, FaE IR #.

match (a) set a.ts_field = {localdatetime("2022-05-03T15:16:17")::300};

3. M Aalfts field#E.

match (a) set a.ts_field = null;

5.6.3.4. THH B
L. AU IFIR A sia T BE IR I 1] 751

match (a) return to_timeseries(a.ts_field, "int");

2. P eI A] KO0 B PRI

match (a) return get_by_timestamp(to_timeseries(a.ts_field, "int"), localdatetime("2020-08-
17T11:11:11"));
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3. A et — IRl B A BT A A -

match (a) return get_by_timestamp(to_timeseries(a.ts_field, "int"), localdatetime("2020-08-
17T11:11:11"), localdatetime("2022-11-17T11:11:11"));

0 o UL EBIARaR A S5 R K {key :value, -} B
« MR B TEAN U0 225 T p Sl il R 2075
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5.7. BARBRIEEH

AT A T A ) P AE s 9 Blmy - graph AT, AT HTNIE S8R Blmy graph, #@EREAMT

create graph my_graph with schema (:Boy {name string, salary double, age int, single boolean,
birthday localdatetime,

reserve long, rate decimal(38,10),hobbys array<string>, geoPoint geo<double>}) (:Girl {name string,
salary double, age int, single boolean,

birthday localdatetime, reserve long, rate decimal(38,10),hobbys array<string>, geoPoint
geo<double>}) [:Friend {since int}] [:Likes {since int}]

graphproperties:{ graph.shard.number’ :3, "graph.replication.number " :3};

5.7.1. FIEQ &
5.7.1.1. BB

L. GEE—uidM1, #finame. age. salaryMlisingle @ MM i,

create (:Girl {name:"Kitty", age:23, salary:4250.95,
single:true, hobbys:["drawing", "Photography"”, "music"], birthday:localdatetime("1995-02-
07T14:10:38.459"), reserve:200L, rate:decimal(20000.00,10,2), __uid:"1"});

2. QUSRI ZE Y A
create (:Girl {__uid: "2"}), (:Boy {__uid: "1"});

3. fAlE—AN A, fEEnameflitags.

FR—

create (:Girl {__uid: "3", name: "Lisa" tags: ["human", "student"]});

AU R, HEEE N LA

—_

o BRI, WIERE uid.

Kl ) schema 200 & 48 28 ) Labe LR R 44, AR E B PEBRIA D 2%

B AL, S decimal B EME, T W aATR e HPEEA, Wisalary: decimal (10000. 00, 7, 2) .
localdatetimeddi N DA™ A A5 S 4% yyyy-MM=ddTHH: mm: ss. SSS.

M AR FRZE (GEO) #4Eddi A+% XN : point (longitude, latitude). lonfillati&double) LA A %)
Wi, MPASEEAY . 1 geoPoint :point (20. 5, 30.5) .

6. _ tagsAStellarDBEIH I IBIENE, i A Harray<String>, BRIANZS, ATHTRR AL Fibs

L

-

|

5.7.1.2. QlEsH
L. AlEEuidN 72”7, 747, w4 % JohnfiRose AN 1, FT01 2 JohnTig [n]Rose [ £ [a) i1 o

create (:Boy {__uid:"2", name:"John"})-[:Likes]->(:Girl {__uid: "4", name: "Rose"});

2. flEuidR”2”. 75”7, W4 Ky JohnfIRose AN 1, FFEtRoseds 1] John P B )il .

create (:Boy {__uid:"2", name:"John"})<-[:Likes]-(:Girl {__uid:"5", name: "Rose"});
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3. Quid R 2", 76", W4k JohnfRose AN i, I Rose M John A T35 [F X 7 s IRIXL )34 o

create (:Boy {__uid:"2", name:"John"})-[:Likes]-(:Girl {__uid: "6", name: "Rose"});

4. GEEuidA”2”. 74”7, W4k JohnfIRose AN &, 61 Rosedg 0] John I B i, FF96 & U Hextraid
H371237,

create (:Boy {__uid:"2", name:"John", age:23})-[:Likes {__uid: "123"}]->(:Girl {__uid: "4",
name: "Rose"});

5. MEAEMELE R, B Johndg FIRose W LML, Frafiba RAME—, WIARYE R /R E RAE L.

match (a:Boy {__uid:"2", name:"John"}), (b:Girl {name: "Rose"}) create (a)-[:Likes]->(b);

6. HZAEuidA 17 BBoyfguidl’ 37 MIGirl ek, JH¥eEiliffextraid ) newyear 17,

create [:Likes {__uid:"newyear_1", __usid:"1", __udid:"3", __uslabels:["Boy"],
__udlabels:["Girl"]1}];

QAN #EEE N LA
1. fEStellarDB 5.0, AREEUE “&HEIL” o A b )n— M ERLQUEE a1 7 SO, e /&
AL, BT TR .

2. B A Iy, g uid.  usid.  udid.  uslabelsPl}:  udlabels, JfH  usid
N udid ez, EFEEMIXT T openCypher & A4 I HE o

3. WUERARIELAEDL N, SEAEA T (EAE 2 A N iy G e HR p 52 R, W] DL B Stel lar DBAFif e B 1l
graph.create.vertex.for.single.edge.insert & true (HFHFEEFQuarkiRs, LT H
ABCED , XFEEGIEGLEHE N, W A AN, W AZhaId 2 . HRXF 7 s 28
N RERS IR N B, DI AHER AT o ADIREBRIASCHT], HoOHEE S AL

4. L AR UL Labe VA R8s, AR X0 QAL IR — 4002 Ja 3 N I HIeE 2 78 i 11 AL
Wi FFTTEIX Oy AL IR 2 45 AH R Labe LIR30, T 0 A6 JME— [ ilextraid.

5.7.1.3. fEFISQLER A G KA

A {fi HISQLAE rh (¥ Bt G e mORHI I, RORIIZL Y. (R & SQLAR P AR R IR 1 BA R 7R, source s 4 A £
JE RS QLA ) 5% 28 R B 2

1. MsourcelF v Pk Euids Fname 41 61 4 55 .

select name, uid from source.v create (:Boy {__uid: uid), name: name});

2. Msource/E e R P LA as FIbF), 23 HIVE M S S o), Horp i SR S 28R hBoy MIGir], i1
KA K Friend.

select a, b from source.e create [:Friend {__usid: a, __udid: b, __uslabels: ["Boy"],
__udlabels: ["Girl"]1}];

3. MsourcelE ek ik HasMb, 73 hie s Gl , il RO g2 yBoy MGirl,
HIE I e T BAE N B4 Mextraid ( uid), TP RURIMELE 2 411 .
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select a, b, ¢ from source.e create [:Likes {__uid: ¢, __usid: a, __udid: b, __uslabels:
["Girl"], __udlabels: ["Boy"]}1;
5.7.2. B EMEAE
1. B salfname & PE1IME
match (a) where uid(a) = "2" set a.name = "TOM";
2. HFr sialfiname Mlage J& V£ [ {H -
match (a) where uid(a) = "2" set a.name = "TOM", a.age = 25;

3. HF Malwith/BPEMME (T with ETEoCHIIR T OCHET, ArLUX AN ) .

match (a) where uid(a) = "2" set a.\'with® = "TOM";

4. FHrEalfl tags)BYEMIME, H[7student”, “human”] 5 A [“woman”, “student”, “human”] .

match (a:Girl) where uid(a)="3" set a.__tags=add_list(toarray(a.__tags, "string"), "woman");

5. BT sialfrateBIEMME (rate)@PE Ndecimal R, FFHEAFHD

match (a) where uid(a) = "2" set a.rate = decimal(10000);

6. BB alfigeoPoint B IEMI{E (geoPoint yHUEEALAR (geo) RALN;, T Hpoint())

match (a) where uid(a) = "2" set a.geoPoint = point(lon,lat);

O e R ) VTR G

5.7.3. MHE& SEGA
1. MIERuid A 1ir .

match (a) where uid(a) = "1" delete a;
2. MR Aluid A1, 2 Suid k2l
match (a)-[f]->(b) where uid(a) = "1" and uid(b) = "2" delete f;

3. MIEslabel HLikes Hsinceft b2010f)i.

match [f] where f:Likes and f.since = 2010 delete f;
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FEMIER Rn,  SHASRERRIL 8% (O BHEED) , XD iR b Rlfed =S, JffE
0 LG IC AN R, BTl AT .
R BN BRX L s R, 2% it RS BRI i B E L T .

5.7.4. SLETEIREE
% TR 4 /KA Label BT A BURIK 6B, StollarDBIRAL TAEFEMI 7%, AERSHRTHRIEAE .

5.7.4.1. i5F&labeliE (¥7)

A DL R S TEoCHE FTE BRI K6 % Labe LU BT A $i . 45 25 BR AU 5 1% Labe 1 OB I 20 BEBURI
TR B (BRI RBCR BB 55 AT delete 54

TR ERMNE, truncate_label BVEASCFRAENA —Flilabel (E P EATHAE. UL truncate_label
HIERAES OS2 B, K rTMER truncate graph 4%,

TN ENE RN, B truncate label  TEVIEZ MR, MW MSETE T LEGE, R)5TE S .
manipulate graph <graphName> truncate_label <"vertex" | "edge"> <labelName>;
1. #§%%1abel ALikesHil.
manipulate graph my_graph truncate_label edge Likes;
2. {7 label HGirl (1 Ao

manipulate graph my_graph truncate_label vertex Girl;

AR IR
{ B - .
"message" :"SUCCESS", # FOREAEG SR, WAERAE R, WS gh AR R
"isSuccess" :true # ROREAEIER )
}

R labe LT, TEFERMZE, FHtruncate rilabel IR, AHICIM G KA

5.7.4.2. 52 EEE

w U T FITEoCH, AU B 52 B IO T A Bt . ASTERSERR B0 BHBRER I PAMERIschema B EHTIR W fifi
VEEIF IO TR IR o

truncate graph <graphName>;
NI

# H4my_graph 5 2 ek
truncate graph my_graph;
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5.7.43. BHEERED (FH)
AJ LU ik R A TEoCTE )3 B8 2 [ vh P i B 14 .

match [f] where is_hanging_edge(id(f)) bulk delete f;
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5.8. HIWMEWIER
O A Rt

[MATCH WHERE]

[OPTIONAL MATCH WHERE]

[WITH [ORDER BY] [SKIP] [LIMIT]]
RETURN [ORDER BY] [SKIP] [LIMIT];

XFCypher® A MRS FHE E A MR AT e S H match (a)--(b) XEHWEILA T IEVE, I TAETECH
et SO BERE, AN R EAE P TRIE A S

AT 7RG A AT AE 7R B Elmy_graph 4R AT, SATHTIG /G B Kmy_graph, U IR P4 I (0785 PE L
CH g AEvE 1)) =AY AEPAT BB A ATIE SEAEKG Exploreriibeel ine %k 7 i Ol il 4, H Ayl

create (:Girl {name:'Kitty', age:23, salary:4250.95,
single:true, hobbys:["drawing", "Photography", "music"],
birthday:localdatetime("1995-02-
07T14:10:38.459"),reserve:1L, rate:decimal(20000.004,14,3),__uid:'1'});

create (:Girl {__uid: '2',name: 'Sherry', age: 15}), (:Boy {__uid: '1',name:'Shawn'}), (:Boy
{__uid:'8"', name:'Mike', age:21});

create (:Girl {__uid: '3', name: 'Lisa' tags: ["human", "student"]});

create (:Boy {__uid:'2', name:'John',6salary:9000.44})-[:Likes {since: 2018}]->(:Girl {__uid: "4",
name: 'Rose'});

create (:Boy {__uid:'3', name:'Tom'})<-[:Likes]-(:Girl {__uid:'5', name: 'Marry'});
match (a:Boy {__uid:'3"', name:'Tom'}), (b:Girl {__uid:'1'}) create (a)-[f:Likes]-(b);

create (:Boy {__uid:'4', name:'Jerry',age:21})-[:Friend {since:2020}]-(:Girl {__uid: '6', name:
'Jane',salary:7632.55});

match (a:Boy {__uid:'4'}),(b:Girl {__uid:'1'}) create (a)-[f:Likes{since:2020}]-(b);

create}g:Boy {__uid:'5", name:'Mike', age:23})-[:Likes {__uid: "123"}]->(:Girl {__uid: '4', name:
'Rose'});

create [:Friend {__uid:'newyear_1"' usid:'1', since:2018 udid:'2’ uslabels:['Boy']

__udlabels:['Girl']1}];

create (a:Boy {__uid:'6', name: 'Peter',6age:23,reserve:1})-[f1 :Friend {since:2020}]->(c
:Boy{__uid:'7"',name:'Jack',single:true,age: 25})-[f2:Likes {since: 2018}]->(b
:Girl{__uid:'7',name:'Julia'});

match (c :Boy{__uid:'7',name:'Jack'}) create (:Boy{__uid:'8',name:'Zhou'})-[:Friend {since: 2020}]-
(c);

match](? 5Boy{__uid:'7',name:'Jack'}),(d:Boy {__uid:'2", name:'John'}) create (c)-[:Friend{since:
2018}1-(d);

5.8.1. &R A

5.8.1.1. ¥R BRI A E 3%
LR [ESEARE N Gir i

match (a :Girl) return a;

2. IR[FIZEAY KGirl BBoy, HEEE K231 K.

match (a :Girl | :Boy {age: 23}) return a;
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3. IRIFIZEAKGIirl 155,

match (a) where "Girl" in labels(a) return a;

4, R[FIES FaMike, AEEEA2300 55,

match (a {name: "Mike", age: 23}) return a;
5. IR[FIZEA KGirl, FRE 2300 .
match (a :Girl {age: 23}) return a;

6. Frigidecimal R EPE(E AR AR, 755 UHE e %EUE Hdecimal 57,

match (a) where a.rate = decimal(10008) return a;

=~

Mo B AR BRI () e M T I PR R R . AR R R AR AR (20. 5, 30. 5) H 5.

match (a) where pt_distance(n.geoPoint,point(20.5,30.5)) = @ return a;

5.8.1.2. B EHER
L IREEEER 1057, 244 KUATom T3k (1 k1

match (a) where a.age > 10 and a.name starts with "Tom" return a;

2. RMEERZET15%, 4 USherry Tk, HZRRNGirl i .
match (a :Girl {age: 15} where a.name starts with "Sherry") return a;
X} FpatternN B Gwhereif A X F'5vL, Hln match (a where a.age > 1), %if
)i iwhere N AN T LU IR T M dTpat ternse X WAE & LAAMY A AR 5. 51

match (a where a.age = 23)-[f]-(b where b.age > 3) return a, f, b;

i *

EAMI S — S where W L BE IS fra, 28 —where N B HH AL Db, b0
VSE |2 RIIKETR

match (a where a.age = 23)-[f]-(b where a.age > 3) return a, f, b;

5.8.1.3. BUIDZE K
RAluidA’ 57 1.

match (a) where uid(a) = "5" return a;
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5.8.1.4. ERHHREE (KE)
R IE] R, IR R RON — N .

match (a) return count(a);

5.8.1.5. IRV EHE (BHR)

i} config crux.execution.mode immediate; EHJVJHE immediate A, IR A S
FIEALEL, IRIPIEE R — N CRIEAMEAESIR A . B8, MIBREATFsD, 15— i a5 e Siosor;
ED)

return countapproxivertexs();

5.8.2. I #h

StellarDB 5.0.0 RRAH, L EE 4 E2iIRBMET, BRANE Ssrcuidfedstuid @M, 4352 s B 1)k
FHuidFZ S uid.

5.8.2.1. B HEMARTER

1. R A Friend, JEMsince 202051,
match [f :Friend {since: 2020}] return f;

2. Zlabelfrif], R[IZA AFriendsiLikes, J&MEsince H20184F L.
match [f :Friend | :Likes {since: 2018}] return f;

3. IRM|IZEA HFriend, JEMEsince 202111
match [f :Friend where f.since = 2021] return f;

4. iRAlsince 20181711k,

match [f where f.since = 2018] return f;

5822, (¥1) EREHILEE (B8)
A B R B .

# givhEdEl
match [f] return count(f);

# Akl
match (a)-[f]->(b) return count(f);

5.8.2.3. LML EE (BH)

{fiH config crux.execution.mode immediate; iEA)JVJHE immediate ik, ity il% &
SRR (e
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return countapproxiedges();

o BRPTRMEEEIE B . B MIBREATIFS, AR IR BSOS

« match [f where f.year = 20] return f XFhpatterny#nwhereiff)i’s
1%, whereiA)ANn] LU BLER T FRAAMY AL 3 .

()  #fudecimal B EIEMEOR A, T WA €z i decimal XM,

match [f where f.length = decimal(10.00,4,2)] return f;

* match [f] return count(f) KA SIEVENE, H T A CRIEIL M 2
MLRAFAERE

5.8.2.4. HERRBEIR

L B —MMarry =R T LS 7

match (a :Girl {name: "Marry"})-[f]->(m :Boy) return m.name limit 1;
2. Ar#kShawnsifMarry ;2 (AL SR ;

match (a :Boy {name: "Shawn"})-[f]-(m :Girl{name:"Marry"}) return labels(f);
3. A Huid I A AR N R RN .

match (a)-[f :Friend | :Likes]->(b) where uid(a) = "1" return b.name limit 1;
4. IR[FITom RHK, I A2 R PMEyear Ay 10MIAT MLt ime o

match (a)-[f {year: 10}]->(b) where uid(a) = "Tom" return f.time;

5. R[E| Tom s RIK M A4 o

match (a)-[f]-(b) where uid(a) = "Tom" return b.name;

5.8.2.5. ZERBER
1. i&[E—ANPeter HIK2EA [ B S 4 T

match (a:Boy {name: "Peter"})-[f1 :Friend]->(c :Boy)-[f2 {since: 20618}]->(b :Girl) return b.name
limit 1;

2. IR[Fl—APeter KUHI2JEA ) REK A4 T

match (a:Boy {name: "Peter"})-[ ]->()<-[ ]-(b :Boy) return b.name limit 1;

3. IR[El—ANPeter s 22 TG A I A1) 44 7
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match (a:Boy {name: "Peter" })-[f :Friend *2]-(b :Boy) return b.name limit 1;

4. R[AlPeter i R2)ZTE A SR UK AR KL

match p = (a:Boy {name: "Peter"})-[f :Friend *2]-(b :Boy) return length(p);

5. iR[lPeter s th A HILE . 2JZ M3 MR KL

match p = (a:Boy {name: "Peter"})-[f :Friend *1..3]-(b :Boy) return length(p);

6. iR[F[Peter M AKILZE. 2)ZRIBJEZH A KTE .

match p = (a:Boy {name: "Peter"})-[f :Friend *..3]-(b :Boy) return length(p);

5.8.2.6. ZEHARER (WKL)
L AR John i R ITE . 2J2FI3JE M4, HLIXSEERAR I 0] fOL L A0 2« AL ) since 2018,

match p = (a:Boy {name: "John"})-[f*1..3 “[r {since: 2018}] 1-(b) return p;

2. iR MRose it R IR 22 MIBR /A%,  HIXBCEAR ) P ) i3 s 20000 2« TP i) R 2Ry Boy Haage K
720,

match p = (a:Girl {name: "Rose"})-[f*1..3 “(n: Boy where n.age > 20)']-(b :Boy) return p;

3. RN Jerry s K IIZE 2JZMBJEMAR,  HIX S AR I i ) sia 20 a2 . (1) A i) s 2R 88 A Girl
Hage X205 (2) HhluIa2i KyLikes, JEMEsince 2020,

match p = (a:Boy {name: "Jerry"})-[f*1..3 “[r: Likes where r.since = 2020] (n: Girl where n.age
> 20) ]-(b :Boy) return p;

4. JR[FMPeter SR IIZ 2J2RBEHAE, HIX SO EAR ) A ] s i a2 a2 . (1) A ) 5 R 28 hBoy
Hsingleltrue Hage KT-20; (2) Frjalili(f)2k 5 HFriend, JEMEsince k2020,

match p = (a:Boy {name: "Peter"})-[f*1..3 “[r: Friend where r.since = 2020] (n: Boy {single:
true} where n.age > 20) ]-(b:Boy) return p;

5. RFIMJerry SR IE . 2EM3ERAE, HIXUSERARH b a) SOl A A0 L . (1) o a] SR A AGir]
Hage K205 (2) FmIAMZET HFriendiiF Likes, HZ& 5 BoyZA,

match p = (a:Boy {name: "Jerry"})-[f*1..3 "[r :Friend | :Likes where r.since = 2020] (n: Girl
where n.age > 20) ]-(b :Boy) return p;

5827. (¥) ZEEEER (TLF)
StellarDB 5. 0. 0 PR K AR AW I LA 5t

LR [E A Jerry A48 0 A Boy 19 iR AR, AR Pl S AFE— 4 0iE 2 43U
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match p = (a:Boy {name: "Jerry"})-[f*1..]-(b :Boy) return p;

2. IR[FI M Jerry th A 47 [ BT Boy 1 s BT (A%, AR AT REAAAE SR IE 241U

match p = (a:Boy {name: "Jerry"})-[f* ..]-(b :Boy) return p;

LB R

Lo ERiE ] b e XN where B A AT BL L £, AN RAGIHIAEAT HAR AR &, EE R T w1
(EPSEISFRIENaIE

match p = (a:Boy{name: "Peter"})-[f*1..3 ['r’ : Friend where ‘a’.age > 15]]-(b :Girl) return p;
match p = (a:Boy{name: "Peter"})-[f*1..3 ['r’ : Friend where "f .since > 20]]-(b :Girl) return
p;

2. BIRTEILBI TR £ fEpattern N HRAN R IS IIAEAT il ters , PRI I AR R

match p = (a:Boy {name: "Peter"})-[f ':Friend *1..3 [r: Friend {since: 10}]]-(b :Boy) return p;

match p = (a:Boy {name: "Peter"})-[f *1..3 “{f.since > 15} [r: Friend {rank: 10}]]-(b :Person)
return p;

3. RRVEVEG TR, ASKE A N A E ORI R AR A (r A n ) ANBEANSNER K AL AZ 44 (s
¥ E| P M TP R TR [ RFS

match p = (a:Boy {name: "Peter"})-[f%1..3 [r: Friend where r.year = 25 and r.rank = 18] ('n’:
Girl where n.age > 20)]-('n" :Boy) return p;

match p = (a:Boy {name: "Peter"})-[f*1..3 ['r : Friend where r.year = 25 and r.rank = 18] (n:
Girl where n.age > 20)]-('r’ :Boy) return p;

4 BETEW TP ASRE ERGR P TE A E RS o AL ¢, BRI X AN E R ARL:

match p = (a:Boy {name: "Peter"})-[f*1..3 ['r : Friend where r.since = 2020] (n: Person where
n.age > 20)]-(b :Person) return 'r’;

match p = (a:Boy {name: "Peter"})-[f%1..3 [r: Friend where r.since = 2018] ('n’: Girl where
n.age > 20)]-(b :Person) return 'n’;
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5.9. BHRENM

5.9.1. ZmatchZ5 1)
IR A5 alr] 44 1b s AR

match (a) where uid(a) = '3' match (b) where a.name = b.name return count(b);

5.9.2. OPTIONAL MATCH

7EStellarDB 5. 0. ORRASH, [RIBHE B4k 25237 FFOPTIONAL MATCHIEVE o iZ 1B VLIS Ay “nl e Bt s A T =t
VCHC, anRAgUCmces $, NWERPITCECEE R, BB VLR 3, SR BINULL” o i R sl

match (a)-[r]->(b:Person)
optional match (b)-[f]->(c:Company) where c.amount < 1000000 .00
return b.name, c.name;

R FIRREIEA)Y, matchiB AJUCHCE] T 25 Hb. name = “Amy”, T optional match ¥HJ¥#A ULHECEI 45 %,
HB-4StellarDBiR [A—4TNULLAE; Wi optional match FHRJAFVLACEE R, HEAR[ETEHEL R,

AL, i S, ATIFARE optional match R ml 45 SRpk 45 R 0], AT LA Ac &
set crux.optional.fill.null.enabled=false; KX eess F itk

5.9.3. KBk4P/E (¥7)
SR P A H A KBS LR 0 40 2 L

with graph_bsp_khop (it iuid, jicfilabel, J7l, o RBE%, Aidygsft, BidiEs ) as unapply(num) return num;

SHBN

o i suid, KM string, WIH

o fdfdilabel, K. string

« JEJ7 ), fHAT LT in\out\both, KMY: string, 4AIH

o BRBEEL, K. int, QAIH

o R/, 25 R/ URTEAN R TTA, KA string, #1417 (a:person where

a. gender=\"male\”)
A )«

with graph_bsp_khop("21250581" ,"vertex" ,"out",3,"(:vertex)","[f where f.a=2]" ) as unapply(num)
return num;

5.9.4. UNIONFIUNION ALL

1. R[PSS T 231 Boy B 2% T-21 1K) Boy S [fname  (£>%fname X)) .

match (a:Boy) where a.age = 23 return a.name as “name’ union match (a :Boy) where a.age = 21
return a.name as "name’ ;
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IR A AR 25 T 23 FBoy B4 121 HBoy fi fname (A2 Xfname X H) .

match (a :Boy) where a.age = 23 return a.name as "name’ union all match (a :Boy) where a.age =
21 return a.name as “hame’ ;

c unionBBREENE, ZAreturnfIFN 4 AR LA . SCREEIEE . AL iR
o Bl EEL I,
* union alINEBREENE, £ returnff 4 LRI ZAH A

5.9.5. BEFIAIEELNE

ﬁ@ay b,‘ﬁﬂ‘]%\:o

match (a)-[]-(b) return * limit 1;

5.9.6. iR [Blnull
Wiui doh 1H A name{E Znul TR [Flnu ] 145 IR [R5 {E o

match (a) where wuid(a) = '1' and a.name is null return null;

5.9.7. &R 5w &

TEoCFr Mo kit : BEAYI4 . Rk A4 A4

rifjiEfA) match (a) return a.name HRMBMEATEHSIZ HELF4 a c0; AHITER) match
(a)-[f]-(b) return a, f, b THRFEMLRIFIZ MEa, £, b FEHAIIAFKIEAY| 4
HyStellarDBIIER NS o

StellarDBERINANG T A XS4, Wit ES% set crux.rename.column.name = true; set
crux.rename.column.name.llke.cypher = true; JAH. iBH) match (a) return a.name [
HMH % Ka. name

TEoCIESCHHEH AS B RHRIFHE IS w44 e )a, a4 Lol 4 btk

R [Flaff i, 514 hb.

match (a) with a.age as b return b limit 1;

R [Hlalf 44 FFuid, %144 AnameAFIuidA.

match (a) return tostring(a.name) as nameA, uid(a) as uidA;

5.9.8. Bkt BINS LR
R [Ela I AERS, Bt ara4ac .

match (a) return a.age skip 4 limit 1;
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5.9.9. &5 RHEFF

METERAS T, HEP AR B R R RIS tring R A P B . RN, TFHEAEH tointeger (), tostring(),
tolong(), tofloat(), todouble()Z&&I&EUDE, #4iR Al 7 B2y,

Rl A MRS, JF IR o

match (a) return a.name, tointeger(a.age) as age order by age desc limit 1;

5.9.10. BERIZT
R [AInffnameJ{PER A “ry” B Fname o

match (n) where n.name=~'.*ry.*' return n.name limit 10;

5.9.11. DISTINCTXE
L AR e mE G k4 .

match (a) return distinct a.name;

2. IR[FXFa kg4 A AR R P 81 —ikd 5 F R A A 2R

match (a)-[f]-(b) return distinct a.name,b.age;

3. RIFlafigk4, filkEsince#a, fillsincel e,

match (a)-[f]->(b) return a.name, count(distinct f.since), count(f.since);

O  vsTocTEER . . REBRNEE, LR,

5.9.12. BERE

LR[S i KsalaryfE .

match (n) return max(tointeger(n.salary));

2. RS hsalaryfE .

match (n) return min(tointeger(n.salary));

3. IRIA S salary{H 1 A,

match (n) return sum(tointeger(n.salary));

4. IRIE P RANE
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match (n) return count(n);

AR [ ] v 25 i A4 A E

match (n) return count(distinct n.name);

iy

A REH H todecimal () pRELI, AZIF8E decimal (1K 5 graph schema 4[],
IR KL (decimal (10, 2) ) LAAMRIE A 4 4 Fynull .

RN (IR
0 match (n:Girl) return n,count(n),sum(todecimal(n.rate));
NRERUE

match (n:Girl) return n,count(n), sum(todecimal(n.rate,38,3));

5.9.13. CASE WHEN £ 4:3
L. fd4finameELi [I{H .

match (n) return case n.name when 'John' then 1 when 'Jack' then 2 else 3 end limit 1;

2. WRIguid M1 A salaryfHiR [FME, name knul LiR[F10, 5 [A1,

match (a) where uid(a)='1"' with a.salary as x return case x when NULL then @ else 1 end as
result;

3. ARHEuid K1) i age tiR [FIME, namely”Tom” iR [F0, F5MHR[A]1.

match (a) where uid(a)='1"' with a.name as x return case when x = "Tom" then 0 else 1 end as
result;

4. WRHuid A2 W age /iR [F{E, name Anul 1iZ[H0, A7 WGR[F(1,

match (a) where uid(a)='2"' with a.age as x return case when x is NULL then 8 else 1 end as
result;

5.9.14. WITH ik
1. EBHUEEIAE . F TR0 55— mat ch 3K A5 45 Fnum] Rinum2 {5 45 55— AN #r .

match (a)-[f]->(b) where uid(a) = "6" and uid(b) = "4" with count(a) as numl,b.name as
namel, count(b) as num2 match (c)-[f]->(b) where numl = c.reserve return
name1l, c.name, num2, labels(f);

2. W mRIAER AL, RS ARENMERE B R AN EL
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match (a) with a.age as age, count(a.age) as count return age, count;

5.9.15. ME—MEE X
1. matchf{BRINTE MM RIAAR TR, MR 4: Rpathrh 194210 L0032 BAT e —PE

match path=(a)-[f*3..5]->(b) return path;

W4T set crux.dedup.relationship.switch=false; i&f]><H]
0 crux.dedup.relationship.switch &4, XFE] LAY #ematchif SO 12 s A
i,
2. traversef(Jif NI AES, MRS EAD R RO ATME—ME, TR T DE3RER

traverse path=(a)-[f*3..5]->(b) return path;

5.9.16. f RS EIE#
(ESAIREACTT, B B PR mat ch AT A, WAL 0 T

[MATCH] {GRAPH_NAME}[.]{PATTERN} RETURN {PROPS};

GOEN LI
1. E#¢Egraphl, @K EiflEgraph2ffsijgttid,

use graph graphi;
match graph2.(a) return a.id;

2. kFEK graphl, FEEE MK graph2iiuidhy”x1”F”x2” i) & % B graph3tiuid A" x3” (1 mi .

use graph graphi;
match graph2.(a{__uid:"x1"}), (b{__uid:"x2"}) match graph3.(c{__uid:"x3"}) return a,b,c;

3. EH Kl graphl, B ERKgraph2huid Xy <17/ A, RIZSREMEiIdINL, &K graphl Fuid ki
AT .

use graph graphi;
match graph2.(a{__uid:"x1"}) match (b) where uid(b) = tostring(a.id + 1) return b;

5.9.17. (¥7) BEHREKRE

FEFTRCA, TEoCSCRF 2 Pl AR M TH S5 VL, AEDIREMALIING DL &, AL HIBSPI IR AR, vl A3kAT
EAFIITERE -

1. BSPHFHIAE CGH

BSPg i i 45 O TE VG0 R -
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with graph_bsp_sssp(iltfiuid, [i2rfilabel], Zfiuid, [#iilabell, 77, HOKBEEL, R,
ML PESAT, B IESAT) return AR[EME;

ZH U :

S uid I fiuid 2B stringB AL, ANEEA A

HZ i labe LA i 1abel [RIZR A N stringSHY, LA ZS

JFI R A “out”\”in”\"both”, KstringZiM, REENT

e R IRAICA B 1 1 A 1) B R AR K B RS, Aint 2B, — 1R AERR

RBME AL, “length”\"count”\”length count”\”path”\”path single”, 7}l iR [HEg1%
KB\ IR AR B0\ K RSB\ T 548\ — 4 B8 1% ISP A uidBYER s . 15 S E00R A
TERENE| S H, returng A IG5 .

RO PE SR I A AT B TEoCTE A B, IF HIBHE—XI X5 15 N, AH R B0 i g 4 A vh B4
FUHTE L, l4n 7 (a:person where a. gender=\"male\”)”

with graph_bsp_sssp( "39687658" ,"vertex", "47978366", "vertex", "out",-1, "length","","") as
unapply(length) return length;

with graph_bsp_sssp( "39687658" ,"vertex", "47978366", "vertex", "out",-1, "length","(a:person
where a.gender=\"male\")","[f:person_knows_person]") as unapply(length) return length;

2. search .. shortestPath
HAEEW R . HAh B AR v E E vk, 1S KA L.

search ${f&mE4} = shortestPath( (4R A), (LrLEd), (B LEY), [fdidtaal,
JEA NI, 8P B AR KR K ) where 2/ &l /24 /AR5 return BRAEAS LMD RIA

GREN LI

a. AWHE RN, 2O 10/ e 5 45

search p

shortestPath((src), (dst), (passNodes), [passEdges]) where uid(src) = "1" and
uid(dst)

"10" return p;

b. B AT, 2 RN O SRRBRAR IS o

search p = shortestPath((src), (dst), (passNodes), [passEdges]) where uid(src) = "1" and uid(dst) =
"10" return length(p);

a. RMEAAL, &80, B iAKanount BN, H KA N5,

search p = shortestPath((src), (dst), (passNodes), [passEdges], true,5) where uid(src) = "1" and
uid(dst) = "10" and passkdges.amount = 1 return p;

b, AL, &R0, BREHRACE NSRS, Jhm I b R KA.
search p = shortestPath((src), (dst), (passNodes), [passEdges], true,5) where uid(src) = "1" and
uid(dst) = "10" with p return length(p), p order by length(p) desc limit 2;

c. WS hal, &iiha2, &atfilabel IN1, Zitifilabel HEL KL,
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search p=shortestPath((a), (b),(c),[d],false) where uid(a) = 'al' and uid(b) = 'a2' and
collection_contains(labels(c),["N1"]) and collection_contains(labels(d),["E1"]) return p;

FEATHI L B A Bl s Bk AR, AT U Ll 2
FERS B R AR 28 1 ) m R EA TR DB R IR, 3 PR AR At 2 e R AN 28 AT 1L

('ﬁ" VE;

X PR A7 A5 2 5 ORI I S22 T SRR IR R 2 PR BT AT A5
A MR ANIE—, R RERTIE 2 ris AT Hk .

5.9.18. EHE R T H EQuark SQLFE
e SRR L AR I

[MATCH WHERE]

[OPTIONAL MATCH WHERE]

[WITH [ORDER BY] [SKIP] [LIMIT]]

STORE {COL@®}, {COL1}, ..., {COLN} INTO TXT|CSV|ORC|HOLODESK TABLE {DATABASE_NAME}.{TABLE_NAME}:

=BT
1. Kafjuidbl Ka. age#G it fistringflint A FE N test db. test thl13.

match (a) store toString(uid(a)), tointeger(a.age) into txt table test_db.test_tbl;

2. ¥raffjuidbl Ka. ageE i listringfldecimal RHUAFE Atest db. test thl1K. XH ] todecimal() 5k
75 2 AE todecimal() T35 decimal KAV FBIIREEE, 1200 BE e BERR LB I . b
K IO T A ] schema e SCIRRE BEVTHED, 75 PR 28 03 Anul 1.

match (a) store toString(uid(a)), todecimal(a.age,3,0) into txt table test_db.test_tbl1;

3. ¥afjuidbl Ka. salary¥ i stringflldoubleZS T AFE A test db. test thl123,

match (a) store toString(uid(a)), todouble(a.salary) into csv table test_db.test_tbl2;

4. ¥affjuidbh fea. arrAttriflistringZS B fE N test db. test tb133, Hpmkstring R 2 NSk
Iy BRAF o

match (a) store toString(uid(a)), mkstring(a.arrAttr, ",") into orc table test_db.test_tbl3;

5. ¥a. geoPoint L fka. timeSeriesiE i istringZ S AHFE Ntest db. test thl143%, H A maptostring R &L
TANSHCN N ERME 2 B B, 5B = ANSEON P8 5 0 R 2 A5 BT

match (a) store mkstring(toarray(a.geoP01nt double ), "),
maptostring(to_timeseries(a.timeSeries, "int"), ",", ”\|”) into orc table test_db.test_tbl4;

FEAE ] EIRTE S BRI, # R LR LA

MBI LS AR M string, integery double. longlh fdecimal., HABZSAYIESUDE (4
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toString(). toInteger(). toDouble(). toLong() LA todecimal()) ##t, array. geoZS/!ifid mkstring()
5 timeseriesZEMYil L maptostring() )5 T i,

2. HERRAMAAEN 2 ABIEIE: 7 HARRAEAE, SN TEE RGN

3. HbsRAHAE, S TFBATE LasH a4 HbrS4 . (W1 store toString(uid(a)) as x).

4. HOLODESK A IEHE M i X W B Kl 2 ArgoDB 1 T Al F (103, 7E 44l 5 NHOLODESKZR I, 473
R 7 S License. 7R AF TIN5 T E R, HOLODESK K I A2 FiStel larDB4 R A A 1) array J57Y,

5. FHHIE 2 QuarkICSVRES, F A HERASIL, WIRFRESREH4, A SNBSS Y
FINAME :

[MATCH WHERE]

[OPTIONAL MATCH WHERE]

[WITH [ORDER BY] [SKIP] [LIMIT]]

STORE {COL@®} [as {NAME®}], {COL1} [as {NAME1}], ..., {COLN} [as {NAMEN}] INTO
TXT|CSV|ORC|HOLODESK TABLE {DATABASE_NAME}.{TABLE_NAME};

5.9.19. T4 R T H 3 StellarDBH 4t &

VLSS
[MATCH WHERE] [WITH] ...[MATCH WHERE]
SET {FIELD®}.xx = xx, ...,{FIELDN}.xx = xx
STORE {FIELD®}, {FIELD1}, ..., {FIELDN} INTO GRAPH {GRAPH_NAME}
[RETURN]
7RI

L ¥ 4arE e Llabe LA S Tong_col JRMEMRME K int_col BIEEYL, ZJ5Kaff NA—" 4%
Hstore sub_graph sublfJEH, IR [FIAX EH FFaff) g long col Y J5H

match (a:A) set a.long_col = a.int_col + 1 store a into graph store_sub_graph_subl return
a.long_col;

2. (AT (@) -[£f]1-> (b), FEEEE R int col B N &31. 2 JaBIRE G AN
Kstore sub graph subl, iR[\A|[ZZTEFIfa. long colim/MEFIE. long colfm KAH.

match (a)-[f]->(b) set f.int_col = 31 store f into graph store_sub_graph_sub1 return
min(a.long_col), max(f.long_col);

3. T ETE Mstore_sub_graph, G —A~5 K store_sub_graphffjschema—ZL [
store sub graph subl. Y &rifistore sub graph subf45 R iHHARTE 547N
store_sub_graph subl, Z 5K &ifjstore sub_graph subl,
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use store_sub_graph;
drop graph store_sub_graph_sub1l if exists ;

# R AT R E K schemaf g Hbx

create graph if not exists store_sub_graph_sub1l with schema from graph store_sub_graph;

# HFRE & BT 45 Llabe 13 N #i )& ipath_nodes
add_field store_sub_graph_sub1l ({path_nodes array<string>}) all;

# HARE L KT Labe 13 in#t & Hehop _num
add_field store_sub_graph_sub1 [{hop_num int}] all;

# fE BB, IS L E) H bR R
match p=(a)-[f]->(b) set a.path_nodes =[uid(a)], b.path_nodes = [uid(a), uid(b)],f.hop_num = 1
store a,b,f into graph store_sub_graph_sub1 return max(tostring(uid(f)));

# PP A H AR SR
match store_sub_graph_sub1.(a)-[f]->(b) return a.path_nodes, b.path_nodes, f.hop_num;
A FIR T T R R LR LA

L5 AR AR f B Tah G . i 5 AR Bl Proxsh I el W) 75 22 5 I b Il G R DL S X L
AR AT st B ) schema B2 HARIEL, 22 )5 180 H AR B s in 5 22007 Bl

2. HFF AR, set WEAJRAE H AR A B MEEAME MU E B TR .
5.9.20. SessionZy WHILEJE IR )
(ESATRA, TEoCSZ 5 M scosionZiwhi 1R GEHIN 1T A, R A6 HITEVASE Kt T+

[WHILE] [(] [CONDITION] [)]
[DO] [{] {QUERY1};{QUERY2}..{QUERYN} [}]

TR IS, A EJDBCH i %5 T,  JDBCTS R M A UIE T 3% 05 V1 M DI RE o 7 A0 FH IRCAS AN S R i
1B, W SHIA . RPN IIREN 7 V5 & A8 JDBCIEFE 52 Jim 1 s I 244
":splitSQLBySemicolon=false".

N UREERETR (T
L. R R12100(p R,

drop all vars;
decl x: int assign x:= 1;
decl sum: int assign sum:= @;

while (@x < 101) do {sum := @sum + @x; X := @x + 1;};
return @sum;

2. REBEWISYNLSERIFR ARG B REANHARE, Z a5t HbrE AT e
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use enb_test1;

# CHNZZHO HE LS HUN 52

set crux.queryplan.cache = false;
drop all vars;

# aiid
decl sid:string assign sid:="125";

# WSKERHR AR T AR

decl temp_result:string;

decl hop_num:int assign hop_num:= 1;

drop graph enb_test_dql if exists;

create graph enb_test_dql with schema from graph enb_test1;

# N HARE T i nar ray<string>288 ¢ EtEpath_nodes FH 1T s MATAA 50 3 24 Fi s 28 D3t i B3 AS B A2 M udd
add_field enb_test_dql ({path_nodes array<string>}) all;

# HriEtEhop _ar rid i iRk Bkn, i DRk s T ik i Bk
add_field enb_test_dql ({hop_arr array<int>}) all;

# pri)EEhop _numid Sl & —Bk)S, ARG a%wmmﬁ
add_field enb_test_dq1 ({hop_num int}) a

# WAL

temp_result:= match (a:Substation)-[:Substation_Outflow_ACLineSegment]->(s:ACLineSegment)-

[ :Substation_Inflow_ACLineSegment]->(b:Substation)

where uid(a) = @sid

set b.path_nodes = [uid(a), uid(b)],b.hop_arr = [@hop_num],b.hop_num=@hop_num store b into graph
enb_test_dql return max(tostring(uid(b)));

# PR A5 EA A AR, B A Al

while (@temp_result is not null and @hop_num < 15) do { hop_num:= @hop_num+1; temp_result:=
match enb_test_dq1.(a) where a.hop_num=@hop_num-1 with uid(a) as id, toarray(a.hop_arr, "int")
as hops, toarray(a.path_nodes, "string") as dedup match (a:Substation)-

[ :Substation_Outflow_ACLineSegment]->(s:ACLineSegment)-[ :Substation_Inflow_ACLineSegment]-
>(b:Substation) where not uid(b) in dedup and uid(a) = id set b.path_nodes = dedup + uid(b),
b.hop_arr = hops + @hop_num, b.hop_num=@hop_num store b into graph enb_test_dql return
max(tostring(uid(b))); };

# PEERIERE RS R

match enb_test_dql.(a) return a;

o s XMZHsplitSQLBySemicolony Ja, F¥HEANwhileif) SLE R —4T.
* decl MR E I OCH Y, MANZOBEETSIITEANH, ES0 CBasu) FAY.

5.9.21. AR SHEE

UR T LSRG B AR B P AR, 2T AREAT B 20 I S HOC . LA T N T 50 KR
1

* H{EKG Explorerdin AT B i#AE, W REAF/E R Hsessionfffidl. I &5 S8 2 i HAT WA v JF AL
A RS AR B RO

X Tbulkload ¥ Rp kI A W), i Z R EMA KIS E. s, s —SS8dlais B m i BoE, &
R DL EE A i 0 O 0 ) A AR A R R LR G S A AR

SITRITER AT -
using context /* use graph XXX; config crux.execution.mode XXX; set XXX=XXX;*/ match (a) return a;
ANPIERJITE PraR: e FEEImy_graph, WEAHBA Nanalysis, A

using context /* use graph my_graph; config crux.execution.mode analysis;*/ match (a) return
count(a);

0 /*x/ HHEEH use graph, config crux.execution.mode PN set =FiE.
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5.10. ¥ ¥ Schema

5.10.1. B = EM: (1)
T R o B P e R AME R, SEE T R

<alter_type> <graph_name> (:<label_name> {<field_name> <field_type> [index:DEFAULT]});

LB @ s Bl h P

a. KEbank, EMPLOYEEZEZY [ siifs ilemp addr¥ B, AEALES],
add_field bank (:EMPLOYEE {emp_addr string});

b. JylElbank, EMPLOYEESRML[K) sidfshillemp_addr Bt JFAINESG].
add_field bank (:EMPLOYEE {emp_addr string index:DEFAULT});

c. JBbank, PHATIERLN S Mlemp_addr 7B, ARG
add_field bank (:EMPLOYEE {emp_addr string}) all;

2. MBREERBIU T Frs:
a. AKbank, EMPLOYEEZSH! (K] S Remp addrE.

delete_field bank (:EMPLOYEE{emp_addr string});
b. hEbank, BT AN mi Ml Fremp_addr B .
delete_field bank (:EMPLOYEE{emp_addr string}) all;

O BUa i filin Fps: yEbank, EMPLOYEESERY K fifg themp_addr 7B, HHERE N int,

# AR
alter_field bank (:EMPLOYEE {emp_addr int});

## StellarDB 5.0ff4

delete_field bank (:EMPLOYEE {emp_addr int});
add_field bank (:EMPLOYEE {emp_addr int});

0 StellarDB 5. 0. 0K A2 Fralter fieldifiik, A MWalter fieldiEh)n] DL —4f
Hdelete fieldflladd fieldiEf) . &% a0 L]+

5.10.2. 58 ¥7 Alabel
ST s Labe 1A 75 0 G AN % s 1abe .

L Hri S label FEE T AT
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alter_graph_schema <graph_name> (:<label_name>{<field_namel field_typel [index:DEFAULT], ...
field_nameN field_typeN [index:DEFAULT]>});

R RGBT T Fros: A Ebankifs in—ANEMPLOYEEZS B ¥y i, Hofemp addr Bt r & 51,

alter_graph_schema bank (:EMPLOYEE {emp_addr string index:DEFAULT, age int, salary double});

2. MFR A label (EZAN R TN

delete_label <graphname> (:<vlabel_name>);

ERZRBI R A~: I Emy_graphffl Rt 1288155,

delete_label my_graph (:f_1);

O e LI YR abel, IIFRE A Label T S KM

5.10.3. EF A EEE ()
ST o R R MBS . SR R R

<alter_type> <graph_name> [ :<label_name>{<field_name> <field_type> [index:DEFAULT]}];

L Hrs e R Bl R s
a. k& bank, BORROWZEZ K1z emp addr B, A@ERT|.

add_field bank [ :BORROW{emp_addr string}];
b. AyEbank, BORROWIEHL[FiZs fllemp addr B, FFOSMZRG].
add_field bank [:BORROW {emp_addr string index:DEFAULT}];
c. MNEbank, B ZEM AT Nemp addr B,

add_field bank [{emp_addr string}] all;

2. MMER 7~ an - o
a. HFEbank, BORROWZAY (K11l Bkemp addrF B,

delete_field bank [:BORROW{emp_addr string}];

b. kElbank, BT IAMERemp addr B,

delete_field bank [{emp_addr string}] all;

3. G BeURTEAREIr s Pras: Sy bank, BORROWSERL LML Hemp_addr 7Bt HHEHE N int.
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## RRA
alter_field bank [:BORROW {emp_addr int}];

## StellarDB 5.0JA
delete_field bank [:BORROW {emp_addr int}];
add_field bank [:BORROW {emp_addr int}];

5.10.4. 58 ¥ label
i 1 abe 1405 0 B A B4 21 1abe 1 o
LR labe L REEE TR -

alter_graph_schema <graph_name> [:<label_name>{<field_name1 field_typel [index:DEFAULT],
field_nameN field_typeN [index:DEFAULT]>}];

{EH 7~ 40 fr s :
a. A EbankiZsl—NBORROWE U f)ids, Forbremp addr Bt & 5] .

alter_graph_schema bank [:BORROW{emp_addr string index:DEFAULT, age int, salary double}];

b. S EbankiZs i BORROWR YKL, Hhemp addr P B R 5],  EXTRAIDFBUE K5,

alter_graph_schema bank [:BORROW{emp_addr string index:DEFAULT, age int

EXTRAID string
index:DEFAULT}];

PR—

0 — EXTRAIDF-BH TRl p s i) 2 4T e — 1, SR 75 S8 Pl o 1% 7 B i
FHERN EXTRAID B,

2. MRl labe 3 EVED R Fis:

delete_label <graphname> [:<elabel_name>];

R B R rs: R Emy graphflRe 1288150,

delete_label my_graph [:f_1];

O e MR KEERIG A label, MIRZ A abel 7L UM

5.10.5. 5 Frcomment}F T/ B
U labe BT BT BOd A5 B o 1850 T PR

alter_label_comment <graphName> E:<1abe1> comment <label_comment>);
alter_field_comment <graphName> [:<label> {<field_name> <field_type> comment <field_comment>}];

1. 1BigKlabelf]label 44 AR labe IVERAE B

alter_label_comment abc (:A comment "Abc_info");
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2. B Elabeilabel 44 A AR S A JE PEname VB B

alter_field_comment abc (:A {name string comment "nameAbc_info"});
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511. EER
5.11.1. KAE KR

F S

T2 B R 10, -213

+E 8N 1.25, 3.604E-14, -2.31

+ 3 T B 1993458435921, —12381543923L

AERBENE/FST 123bd, 123.31BD

briiilk5

J\FEHEE(OTFK) 084, 096

FRH TR, AR BB

pie il true, false, TRUE, FALSE

Py il [1, 2, 3], ["EH”, "5 HEHL"], [decimal (10. 2, 3, 1), decimal (100. 2, 3, 2) ]

, [localdatetime ("2021-01-18T09:50:12. 6277), localdatetime ("2021-11-
18T03:50:12. 113”) ]

P ) 262 localdatetime (“2021-01-18T09:50:12. 627")

Decimal 257 decimal (10. 2, 3, 1)

b2 1k |Fl i point (20. 5, 30. 5), point (-20. 5, —30. 5)

g avill {localdatetime ("2023-01-01T15:16:17”) : : “nice”}, {localdatetime(”"1997-01—

01T15:16:177) : 11997, localdatetime ("1998-01-01T15:16:17") ::1998}

5.11.2. I8REIFR K
it %1+
I x, rel, myVar

B a.prop, Xx.prop, rel.’ surprise that this is a kind of property’

REEA lenght (p), sum(a. salary)
2 (a)-[1->®)-[1->(c)

5.11.3. BERRZERX

eyt #il¥
HEaE %243, 1<2, —x

ENFEER transwarp. name = [a-z]’
BRI ZFERILAL a. name starts with “trans”

prke At case n.category when ’food  then 1 when ’car’ then 2 else 3 end
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5.11.4. sy N
KM JEVER AR A, AR dy 44 R0 -

Fm BT A SRR
WAL BETT S accustom _accustom
ALY, EAREEANTT L namel Iname
AR ST T, T RIZERSE name_g name*
KN UK School, sChool, school/f& =AA[FEIISEAE; FIXEA A 12

0 P[] 2 RSk s B2 . match () return a Al match (a ) return a ZE{fy.

5.11.5. R B X5z
{EMRIIRAT, TEoCRIX MR B XTI KN,

pafg

B3 B AEARRAL I -

ADD * ALL <« ALTER ¢ AND ¢ AS ¢ ASC ¢ ASCENDING < ASSERT ¢ BULK ¢ BY ¢ CALL ¢ CASE ¢ COMMIT -
CONSTRAINT < CONTAINS < COPY ¢ CREATE ¢ CSV ¢ DATABASE ¢ DECL ¢ DELETE ¢ DESC ¢ DESCENDING ¢
DESCRIBE ¢ DETACH ¢ DISTINCT ¢ DO ¢ DROP ¢ ELSE ¢ END ¢ ENDS ¢ EXISTS ¢ FILE ¢ FOR ¢ FOREACH -
FROM ¢ IN ¢ INDEX ¢ INSERT ¢ INSTALL ¢ INTO ¢ IS ¢ JOIN ¢ JSON ¢ KEY ¢ LIMIT ¢ LKJOIN ¢ LOAD °
MANDATORY ¢ MATCH ¢ MERGE ¢ NODE ¢ NOT ¢ OF ¢ ON ¢ OPTIONAL ¢ OR ¢ ORDER ¢ PERIODIC e REDUCE -
RELATIONSHIP e REMOVE ¢ REQUIRE * RETURN ¢ RUN ¢ SCALAR < SCAN ¢ SCHEMA ¢ SEARCH ¢ SET ¢ SHOW e
SKIP e START ¢ STARTS e THEN ¢ TRUNCATE ¢ UNION e UNIQUE ¢ UNWIND ¢ UPDATE ¢ UPSERT ° USING -
WHEN * WHERE ¢ WITH ¢ XOR ¢ YIELD ¢ false ® null * true

FEAT TR ) AR R OR B OC B AR AR i A4 B R A 5 5, TRoC AR Z HAME S —FF, HEMEH KRGS
RS (b O /R 1

match (“true’) return “true’;

5.11.6. fF5

HH Ginc ZNl

B S . match (a) return a.name:

Horrr s T VA return 1 + 2;

R ER= = <, !5, < >, >= IS NULL, IS NOT NULL  # MW (RS AT

FRFHULECAT S STARTS WITH, ENDS WITH, CONTAINS, ML CPAF R LRy ) N
=" (IENEIE D)

WS AND, OR, XOR, NOT W CEBATS) M

FRPRIEEATS PR IF return “Shanghai” + ”, China”;

EBITT LB R (EERTT) M

LTS

iy A
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return 1 = 2 false

return 1 < 2 true

return 1 is null false

return 1 is not null true

return 1 <> 1 false

return 1 != 2 true

FAF R LR

i)

match (a) with tostring(a.name)

match (a) with tostring(a.name)

match (a) with tostring(a.name) as name where name=~"t[a—z]+" return name
BT

i) IR [A]
match (a) where a.propl = 1 and a.prop2 = 2 return uid(a) uidl
match (a) where a.propl = 1 or a.prop2 = 2 return uid(a) uid2
match (a) where a.propl = 1 xor a.prop2 = 2 return uid(a) uid3
match (a) where not a.propl uid4
EERS

Ty R [A]

return 1 in [1, 2] true

unwind [1, 2, 3] as p return p 1 2 3

5.11.7. X FR/F

Nkl
0x07
0x08
0x0C
0x0A
0x0D
0x09
0x0B
0x5C

RS

i %

SIEY O TR VA w2 L
B, KT B R R TOTk
BAT, B BB R ATk
B4, R FTALE RS BIAAT Tk
USRIES

I Bl

SRk

TRANS ﬁ/l RrP

A |

as name where name starts with “abc” return name abcTest

as name where name ends with “abc” return name testabc

test
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\ 0x27 LGRS

\” 0x22 GRS

\? 0x3F lf) 5

\uhhhh AR 7N BERIEARE TR 55, W\u0014
\Uhhhhhhhh SO /N U E R T & 7s (0545, W\U0002A6A5

TEoCHRZ HALIE 5 —H#E, PSP G H PRI, Rt s sr S ATse 3, Bl pros, LR [elgh
Fo ARG,

return "\""

9 W TEoCTE f P (R A0 o B AT 3 SCP AT, o FL B 3 SR Lo InANTR 2256 S0, mT LAl
it set crux.escape.sequence.enabled = false kKM HBhHE X Ihfg,
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5.12. ExplainiEA) 51

fii i explainttfi)n] LA TEoCTE A1) I AT T, REMEFEBI I P HE & 1)L, AL TEoCHE f). fi it

Ui

explainif AT 7512 N explain + TEoC 1), TEANTEVZIEIRM Mg 215 AR [ 45 R 0 i AU

AT TR R S5 .

[EXPLAIN]

[MATCH WHERE ]

[OPTIONAL MATCH WHERE]

[WITH [ORDER BY] [SKIP] [LIMIT]]
RETURN [ORDER BY] [SKIP] [LIMIT];

-

explain match (a:Boy) return a

| Normal Query
Log_POutputPlan(id: 69)
|

|

|

|

|

output: {_a_CO: GraphNode}
Column Prune State: null
physicalOP extreme optimize: disabled
COptimization: success
_Log_PSelectOutputPlan(id: 70)
| output: {_a_CO: GraphNode}
| Column Prune State: (0:Al1)
| attributes: make_node(_a_CO, _a_Cl, a C2)
| _Log_PFilterPlan(id: 68)
| output: {_a_CO: LCruxBinary;, _a_Cl: Array[String], _a_C2: Map[String,Dynamic]}
| Column Prune State: null
| filter: collection_contains(_a_Cl,array(const: Boy))
| _Log_ScanPlan(id: 67)
output: {_a_CO: LCruxBinary;, _a_Cl: Array[String], _a _C2: Map[String,Dynamic]}
Column Prune State: (0:Al1,1:Al1,2:NeedAll-{})
Scan Symbol: null
Table Scan Signature: my_graph.__graph_node
Attached Variable: a
EmbeddedFilter: None
scanPushDown: collection_contains(_a_Cl,array(const: Boy))
Statistics: null

O explain 1 + TEoCi%Ff). explain logical + TEoCi&if) 5 explain + TEoC
R) IIRBCRAANR,  #R AT LU R TEoCTE F IR AR A TRl
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5.13. B A

5.13.1. EHHRIA

P AR R AE R AR B il I s la], IRy xR B DMES e A=A R, RIaA
BESTHIE s X7 WAL &l LA I AR MR A e (L 7 IR AS B AR F e Ses s ion 2 il 1) o

5.13.2. B R HH

] decl JCHHEF 7 I — MR BT R AR 8 A ARFIEAL,  HARARES O AR R AH A . 75 BH AR
AR A BROAE nul 1. 244 A BN RN SRUK. AR A BT AR e gk

DECL [<variable_name>:<variable_type>];

AT E R R R PR -

Hh) Ui ]

decl x:int; FI—ANEAY int AR x
decl s:string; AH—AZAN string B s
decl 1:long; P AR long AR E 1
decl b:boolean; RN, boolean AR H b
decl d:double; ] —ANRAK double [RIARE: d

decl time:localdatetime; FiB—/ KN localdatetime [FJAFTE time
decl dl:decimal; FEH]— R decimal [RAF R dl
decl listl:list[int]; FH—/NRAN listlint] A8 H listl

decl list2:list[double]; FEBH—/2KA% list[double] [FIA8E 1ist2

5.13.3. B

X CLe 7R B AR AT DO AT IR A, OF HAEZ AR BB N I AU RUE TR R I A AR ] o b4 mT LLAs
FEE RS BIRETE AER T . AZRIETE A W M %X

[ASSIGN] [<variable_name>:=] [EXPRESSION | QUERY];
7RI~ R s
L =R int A x, A axE N1,

decl x:int
assign x:= 1;

2. Al Kydecimal FUAEFAL, FAR R AR K 12345. 6549,

decl d1:decimal
assign d1:=12345.6549bd;
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3. A AR Ry stringfB &y, Wuidh 1H T name iK%y .

decl y:string
match (a) where uid(a)='1"' assign y:= tostring(a.name);

4. AR doubleff AR Ed, Huid 1 A Kweight IE 45 d.

decl d:double
assign d:= match (a) where uid(a)='1"' return todouble(a.weight);

5. FAHH—ANRI hyint A8 sz, HHBRME M1,
decl z:int assign z:= 1;
6. FEEH—AKIE N longZ L, HHuidh 1H) st salary RS 1.

decl 1:long assign 1l:= match (a) where uid(a)="1" return tolong(a.salary);

5.13.4. SR EVE
4 FF A B AV P 7 A A R I, L%V AR A P ks

[@<variable_name>];
BN Frs
L IR B
return @x;
2. iRIlagess T AR x I I BT A A5

match (a) where tointeger(a.age)= @x return a;

5.13.5. T8
A B A R A A BRI T AT A8 5, I 8 T A - ek

[DROP]
[VAR | VARIABLE]
[<variable_name>];

I 4 P A B AR B A K

[DROP ALL]
[VARS | VARIABLES];

7RI R R PR
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i)

drop var x;

drop variable x;
drop all vars;

drop all variables;

decl y:int
assign y:= 1
return @y
drop var y;

5.13.6. BT AZR

SR AR AR T RS

[ SHOW]
[VARS | VARIABLES];

TR Fros

L WoRfrA E A RAs R

show vars;

2. BoRprI AN AL R

show variables;
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THERAZ B x

T3k i A ) A
TR BT AT (2%
FH—AERT int R vy
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TRANS &/I RrP

5.14. EmEE

ATLMEH rename XA THE M4, HEEGARMERES, SORIENAAERE. Emdh, IHEE6E
RS womE rdbzk, Air. EaBrELw Nos, He old_graph A EHay 4 1IHE 4
X, new_graph A EL AR BRI I 4R

RENAME GRAPH <old_graph> AS <new_graph>;

B PR

rename graph old_graph_test as transwarp_graph;

FEAE I E Ay 44 BT RE I, 97 IRIRA T 0SB it P2 i A HERF VR ASQL  table.
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5.15. ¥

5.15.1. f FHCOPY#4TEEE )N

T copy RBETHEAT BB FE DL, T LUK Hds A Jst B b 85 DL A 3808 ORI 2 v o ISR I ANEAE . 2> 81
BT ERTE O, DAL IH P Kl ¥ schemaf[F] o

GOEENL I

1. ¥sKlold graphff) sifi$s V12| Elnew grapht?.

copy graph old_graph into graph new_graph;

2. FtElold graphfty si¥% 3 C 24 1E N Elnew_graph,

from old_graph match (a) copy to new_graph insert (a);

3. FWold graphf1ili$s Ul 3| & A7 AE 1) Enew_graphh,

from old_graph match [f] copy to new_graph insert [f];

5.15.2. ffi FJBULK COPY #4701 ()

StellarDB 5. 0. 0 iy N SCRFAE IS 27T 4, B D 2 B RO A% a2 oA Bl PP i A s, B A
SCRFAEHABATAT I AT

1. #KEold graphff] s ALt &% N5 Knew graphti,

bulk copy graph old_graph into graph new_graph;

5.15.3. EI# IEEY &

B THE copy "HAEH insert 1T AT 2o, K#E VITEVLIESZHF upsert F1 update PWIFP T A7 (fif I A
T B FH S N [ DB R % 48 L 1) nsert BIR]) , S AITHOANIEZE T :

* insert ‘FAJ7INE B a5 B A 1R S dn Hd
* update PATALSCR CAAAERIEE, X T AR LR, AT ERAE,

BEAT VP8 DU i T LR LA

o I3 DIAIAE analysis IR EATAEA .
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5.16. BRI
5.16.1. ELRNE

BREE

timest
amp

id

starti
d

endid

hex_ st
ring 1

uid

startu
id

enduid

euid

tolong

tobool
ean

todoub
le

toloca
ldatet
ime

tostri
ng

todeci
mal

S
/

KAy mBE
A SEAAR

KRR R Bl
IIPREN

KRR B
A Sk

RN T
(Z3

I3 052
4
A 52
f

literal

literal

literal

literal

literal

literal, int,
int

Thik

1970. 1. 132HAE (=2 R0 5L

AR [ B AR A i d

R SN i, StellarD

B

5.0. ORAACHE T Hidla ik, Bhpk
HOR A1 45 R A R

RAIH 2 S TN id, StellarD

B

5. 0. OFSUAS I3l T iy, e
MR 5 AT L

Iz A i ml s R 1 d it hex g it

R BB P e uid (AR
R yids, T H B TREuid
» AR AR

IR [B]0 R Auid
IR A3 ) 2 fuid

REL I R uid Can g
BT Euid, AR IE A

)

e Long CHIRAIAT) 5 Wnull
e KyBoolean (WA AIAT) 5 Mn

ull

4 FyDouble (U AI4T) 15 Mnu

11

i Jylocaldatetime (UISETATAT
) s PO, SRS
ik localdatetime

¥ hString

IR ] RS FE B Can SR mr47)
s T linull. K5 FAHGEIEHALF U #%[A]123. 42 todecimal (123.123) ;

P

return timestamp () ;

match (a) return

match [f] return

match [f] return

match (a) return
hex string id(a);

match (a) return

match [f] return

match [f] return

match [f] return

return

tolocaldatetime (16118182450561

)

id(a);

startid(f) ;

endid (f) ;

uid(a) ;

startuid (f) ;

enduid (f) ;

euid(f) ;

todecimal (123.423,5,2): ///

PO N, ERUKGEE Mdecimal (1 /// i&[H[123. 12

0,2)

TRANS ﬁ/l RrP

HHE

5. 0. OfRAS IR
AR AT ik
;L

5. 0. ORRAIR
(A {E AN AT 52
Eﬁmﬁﬁ

5. 0. ORRAIR
[FE AN AT 152
%Kﬁﬁﬁ
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R

tofloa
t

S

literal

tointe literal

ger

tomill localdatetim
is e
toarra array

v literal, stri
ng

to_tim timeseries
eserie literal,
S string

add da
y e,

add _ho
ur

localdatetim
Int

localdatetim
e, Int

localdatetim
e, Int

add_mi
nute

add se
cond

localdatetim
e, Int

locald
atetim
e

String,
Literal

localdatetim
€,
localdatetim
e, Literal

timedi
ff

Thik

e Fyfloat CUTHAIAT) 3+ 5Mn
ull

e Ayinteger (WURAIAT) ¢+ %
Mnull

¥ilocaldatetimedE A4 ZZ PP A]
B RnTAT) AT R

ey Arrayig i, B oANSEEE
Narray PTG ER B ZHEdoubl
e. int. long. string. boolean
Fllocaldatetime;

toarray ([1.2,2.3,3.5], 7int”) iR
[[1, 2, 3]

e iitimeseriestd i, A%
KN timeseries AR, <L
Frdouble. int. long. stringfib
oolean

FEAR RE IR T8 N4 E 1R 8

FEAR FE RN W)L N5 22 /N g

FEAR AE RN R0 N5 A€ 1R 50

FESR A RN [R]85 n 8 € i A

R e i U H B Ml pllocaldat
etimeZRA, HEyZL
F”iso local date time”. “basi
c_iso_date” NI LAZ % Java
DateTimeFormatter X

Mg EE X, IR R e
wnHoh 2 E O BB nul E IR A1
BT R G [a]

IR [AI AN TR TN 8] 22, R e
HA7 Anss ms. s, m. hikd
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P

1. localdatetime (”201810117,
"basic iso date”)

2. localdatetime (72020-05-
03T15:16:177,

“iso local date time”)

3. localdatetime (“2020-05—
03T15:16:17”) ERINIR[H]

iso local date time &\

4. localdatetime () ZRINIR[H]
iso local date time
20T 21T R G (]

5. localdatetime ("2022-12—
017, “yyyy-MM-dd”) #8:Eyyyy-MM-
ddsizt

1.

timediff (localdatetime ("201810
10”7, “basic iso date”),
localdatetime (“201810117, “basi
c iso date”), 7d”)

2.

timediff (localdatetime ("2018-
10-09T15:16: 177,

”iso local date time”),
localdatetime (“201810117,
"basic iso date”), “h”)

B



R

year

month

day

hour

minute

second

labels

mid no
des

nodes

relati
onship
S

length

props

counta
pproxi
vertex
S

counta
pproxi
edges

coales
ce

pt_dis
tance

get by
~times
tamp

S

localdatetim
e

localdatetim
e

localdatetim
e

localdatetim
e

localdatetim
e

localdatetim
e

node

path

path

path

path

R Ky s8I
1) A4

/

(expr [,
expr]*)

(point (lon, 1
at), point (1o
n, lat))

timeseries, t
imestamp

Thik
AR [ 5 R N TR A 4

AR [FIHE R FR I T) R 14 H

A2 [T S FRY IS TR A 4

AR (B RE PRI T B ) /) B

AR (B E PR IR T BB ) 23 Bl

SR 35 7 IR P

R A PR (List)
122 [ g 42 ) R ] 1

R AR T A (List)

iR e AR A BT (List)

AR [ AR R P

AR [ B ) S A

B A B R R

PR B A R R

RPN Enul LIE, WRTA
NS FEnul LI [Mlnull

08 [ g A 2 2 S L AR A PR 8

R AR, AN RAEXT
FIRIN e P PO I 8] RUPRME
D SRUG FE AN SIS 1 I [ D 2 3% ] 2%
IS 8] 5 2 B B A AR, 0 SR I ]
R HTBAT (R 8] 25 £

TRANS ﬁ/l RrP

P B

return year (localdatetime()):

return month (localdatetime()) ;

return day (localdatetime()) ;

return hour (localdatetime()) :

return
minute (localdatetime()) ;

return
second (localdatetime()) ;

match (a) return labels(a):

match p=(a)-[f*2]—(b) return
mid nodes (p) ;

match p=(a)-[f]-(b) return
nodes (p) ;

match p=(a)-[f]-(b) return
relationships (p) ;

match p=(a)-[f]-(b) return
length(p) ;

match (a) return props(a);

return countapproxivertexs();

return countapproxiedges() ;

MATCH (a) WHERE a.idno =
123213217 RETURN
coalesce (a. username,
a.english name) ;

match (n) return
pt distance (n. geoPoint, point (2
0.5,30.5));

match (n) return

get by timestamp(to timeseries
(n. ts,

”int”), localdatetime ("2021-01—
01T00:00:007)) ;
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R

get by
_times
tamp

28 Thie Pl e
timeseries, t IR[A[—ANMEEIEES, SEEF)E match (n) return

imestamp, tim LA N NI BN BT AR, W get by timestamp(to timeseries
estamp ZIN T BN B R [P A (o ts,
”int”), localdatetime ("2021-01—
01T00:00:007), localdatetime ("2
022-01-01T00:00:00")) ;

5.16.2. BEHE
count structu IR[FIZELELE REH AL
Te
min values RIS EAEEA T B B/ ME
max values IRPISEAELEE T IHAE
sum  values  IR[FIEES R EHE 1) S A
collec values  KEZANFRBITHESHE A listh; SCFMA—ZIUNSH:
t 1. ARGRF R A ML E;
2. 2 REITLHEMLIMITH = . %}uooo
2 REHEBH Lini t R$ o 2P 7 5 E 25 . BRihtrue, Wlifal seffERA Sl PRI
a
4. L EnUL ME, BRATFR . METRAA B SCBLIMITE = W o I K HME, RN 58 204N
%%D(?%Hﬂi.ﬁ@?&%ﬁo
jl :
match (a) return collect (uid(a));
match (a) return collect (uid(a), 10000) ;
match (a) return collect (uid(a), 10000, true) ;
match (a) return collect(uid(a), 10000, true, false) ;
YREE, B -ANSERINOCE T "distinet”, ffl: match (a) return
collect(distinct a, 1000, true) ;
5.16.3. BUFRE
AR = A R IR T R
PR A4 ZH it
abs double A S0HE
sign double SOBORE-1, FEHEREL, 03R[HI0
sqrt double 5
e / H AR JEE e
exp double efInik 77
In double/int EE/F R
logl0 double P10 AT 4
pi / 5 J& %
sin double 1E5%
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tan

cos
acos
asin
atan
degrees

radians

double
double
double
double
double
double
double

ceil/ceiling double

String(match), String(repl)

floor double

rand /

pow double, double

round double

5.16.4. FRTERERIEREN

MR ZH

left String, Integer

right String, Integer

ltrim String

rtrim String

trim String

replace String (source),

substring/ String(source),

substr Integer (index),
Integer (length)

tolower String

toupper String

reverse String

split String, String

split rege String, String

X

concat_ str
ing

cruxregmat
ch

String#

String, String

1Y)
AR5%
AR TE
S IE5
S 1Y)

TRANS ﬁ/l RrP

fi N T 0B A A

B N A R B PR
KTEET I /N
NTEET B R KA
FEAE—AN0- 12 8] BEALYE 5 50
pow (x, y)iR&[FIx Ky Ik TT

IR DY HN S E

it

left (y,

x) IR AL By B ZC I x N AR T 8 (U K T2 55 Ry
P, TR [P FF Hy )

right (y,

x) IR AR/ Ry B A AN AR T8 (R KT 255y
PSS, R P RF Hy)

LR IR I

LR AL S

LR TR A P IL ) K
{Esource P T matchB i hrepl

%t source M index FFEEEN K S5 Sk Leng thf) 1 5
AR ANE

BRHEKRE

S A

split(x, y) DAERF By A3 BRI 247 B x

split_regex(x, y) LAIENSA5F Hiy N 43 BRAT 70 ) A 47 i x

PHEFTH T S S 5

cruxregmatch (x, 1) BOUET-AF & 532 1 F e
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hex _string String R A AR H I hexZw it
length String IR A A5 B K

5.16.5. R A HRIEREK

PR S YiRE
set_equals Array, N ES G R WA Array T EE P/, WMSHEAAES
Array AR, Lhtiset equals([’a’,’b’ ], [Ca’,’a’,’ b ])<sikHltrue)
collection co Array, BNMESETAESE _NMES
ntains Array GEE W AN Array A EZ 2/, WIS ES A, licollect
ion contains([’a’,’b’ ], [’a’, a,’ b ])<sikntrue)

unwind _udtf  Array B MATFRBREZATCE, HBATIREL M nul 180K &8 FFArr
aylf, RFIZFATEER (liunwind udtf ([1, 2, 3]) iIRMI=4T, 0L 2,3)

crux size Array SEAEIEAEEN IR
add list Array[any] [0 — AR MNITE
, any

list apply Arraylany] R[|1istygEM BRI, Hjll[]hstiapply([’ ab’,’ 2", we' ],

, Int 0) IR[FIFEEGHE —A e
sort list Array[Any] BlisticzdHiTHEE, Lin%i Areturn sort list([3,1,2]), iR[FI[1,2, 3]

5.16.6. crux—cypherN &R $X

R S8 Dife TV
tags node/relat R\ &Skl Ktags, & —Array. HLll match(a) return
ion tags (a) ; RMIPTA KK tags
split pa path BRI M N — R, & MArray. Mp =
th (a) i}, R[F|“FArray. bl p = (a)-[f]->(b)-Lg]->(c),
W2 split_path(p) 4&H (a) ~[£]->(b) #1 (b) ~[g]-
> (c) 4Lk fIArray
tojson node/relat R[B[f. AELEEIEHITSONKS I, 24> JSONH:
ion/path
is_simpl path RIS pELE R S GRIR) 14, tlimatch p =
e path (a) - [f*2]— (b) where is simple path(p) return p;
node_rk_ vertex P VRIS AT I 1 PN R TDISR [A T P g X Juser 1D 5. 0. OFAASHELE AT,
to uid Al fuid O BRECEAR

5.16.7. ReducepK Y
Reduce PREH T [H1F1 R b A TR AE - AR B AR 2. Bk N Ps:

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

Hdr, Z¥0 accumulator H T PRA7EE RAEART RN Hh (A &5 AR & initial H TGN EREE, HAHAT
—IK; wvariable H TEIEARHIERRS, KINEMIAE; expression ik ZUR X IR I REAME AT — IR, IFAERK
L, R fEaccumulatorf . FHENERNE, accumulatorfllexpressionfi)iR [RI{E 2R A Z0AH [E] .
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A5 F 7S BRIV E ARG R

return reduce(i = @8 , j in [1,2,3] | i + j);

o, accumulator i HOME NiI#IiG . variable}y j, f/EjJ‘jlﬂ%@Mﬁ/ﬁﬁéﬂqjﬁng%o expression
N+ g, AR IS0 + 1 = 1, PRECRRAEETT, Jeifi = 1 B gGrsL + 2 = 3, e =
3y BEUES + 3 =6, i =6, REI6IENREALR.

5.16.8. Z3 A ¥

22 [0 BR RO R i A B A S R BRI (R pR 2, T DR S L AR AR s BB SR NS Rl A A A A D 5
2 (S

5.16.8.1. point() B 3

point() PREH TR [AIWGS-84A KR R 5 45 1 ARFRELAH XTI 12D 5, % PR A IR [FI{E /& doub 1 e S T 1) 4
#Array[double] . ¥EVEUIF:

point(longitude, latitude)

Hrp, Tongitude HWGS-84AhFR 2 I A HIZE R, 2K Fydouble; latitude AWGS—-8444bn MR s 26 JE,
MW e double,

R AT R Bl h

R LR (20,5678, 30.7891) [,

return point(20.5678,30.7891) As point;

B G R AN E PR

[20.567

2. BIEIRE fn, HnlEtka B8/ (20,5678, 30. 7891) Frfi [ [ AR KR I (1) 5 dht o

match (n) where n.a = point(20.5678,30.7891) return n;

5.16.8.2. pt_distance () BRI

pt distance() BRHUR[Fl—double 8 M . 1A H RN FEWGS—844ANR 28 HH AN i 2 [R] AR HhL EE 25, B KM
PREEVE IR

pt_distance(point1, point2)

LEiZ R, point1flpoint235) 3 /RWGS—84 A8 Fr Z& 1 i .
BRI A 7S W s

5. Transwarp Extended openCypher | 95



TRANSWARP

L B AR, SRS, (20. 7788, 30.7788) Fl (20.5566, 30.5566) , IR [H|ANHLERAL AR
R AR

return pt_distance(point(20.7788,30.7788), point(20.5566,30.5566)) As distance;

WAHAT S R T B PR

distance

2. #& b, e AL T A ARSI iniim, IR KUZ AR BE

match (n) where n.point = point(20.7788,30.7788);
match (m) where m.point = point(20.5566,30.5566);

return pt_distance(n.point, m.point);

3. B O Apoint2 A M ERAR BRSNS, 72 Y0 Kl &) sin, HnZElpoint2:2 8] ¥ #H & 55 T 5% /)N
Fdistance (distancen] Fde ly HARKUED -

match (n) where pt_distance(n.point, point2) = distance return n;
o

match (n) where pt_distance(n.point, point2) < distance return n;

0 pt distance(null, null). pt distance(null, point2) fllpt distance (pointl, null)3y
2=k [Fnull,

5.16.8.3. withinBox() BRI %X

withinBox() BRI T 1 H A5 25 1) U A5 A7 E T FHWGS-84AAr R P A s LR — A SETBBFAE b, R
(IR BRI R (. PREEIR T

withinBox(boundPoint1, boundPoint2, targetPoint)

o, Z#boundPoint1flboundPoint2 4 [ ZEWGS-844- Ax 22 I AN 250, HHHZ VG ] Ak A A5l
. targetPoint by H bR A 4.

PR 7R B b s -

1. HIWAR KRS (20.60, 30.60) JEF7EARKRIS (20,7788, 30.7788) FlALAR S (20.5566, 30.5566) FilE
R HTEVE A o

return withinBox(point(20.7788,30.7788), point(20.5566,30.5566), point(20.60,30.60)) As
withinBox;

BB AT S R R PR
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+

| withinbox

2. R AP AR DR iboundPoint 1 FlboundPoint2, & K ) I3 [BIE AN ARAR KUFIT T 1 B RE T S L Y 1)

\ o

match (n) where withinBox(boundPoint1,boundPoint2,n.point) return n;

5.16.8.4. withinCircle() RE %}

withinCircle() H]T-H5E H bR mUZ T AAE T HIWGS-84A- b5 28— M ARKR s A D4 1 Lo B ) — > BT A
e BRBRR P — MR (E.  RREETR T

withinCircle(center, radius, targetPoint)

o, BREP IS Hcenter R /mWGS-8445 K5 R HAE A O M AA KR fs radiusEoR [ EIL AL HEAE, BT JEKM,
B T] Jydoubledi & intFEM; targetPointR s HARAAFER £ o

PR s il B PR

L JUWTAARR S (20.60, 30.60) JEATAFAETLAARKR AL (20. 7788, 30.7788) Jyrfuty, 4204 S0KMIK) [ e
EI

return withinCircle(point(260.7788,30.7788), 50.0, point(20.60,30.60)) As withinCircle;

B AIATE R E PR

+
| withincircle

2. B EEAERP MR Mcenter, Y48 Nradius. fEEITPEHIFR[F Dlcenter ALy, 42 Aradiusff
230 N ) R

match (n) where withinCircle(center, radius,n.point) return n;
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5.17. BT 5 R

NIEWTE R, nodes (p) R M1 EE AR BITAT IR SRS

5.17.1. all )& 3K

all) FTFWiSpredicate &G THRist PTG CE, WRENIRFE true; FUiRFIfalse. WiTist
JyAS iR true. BREETR R TR

all(variable IN list WHERE predicate)

Horb, 280 istRpPIRBH R PIFIRKIRIEN; variablem I TWr 5 PN R predicate f] T-HA51%&
T TR T

PR AR B R AR IEIR R AR R BT 1 R age JB PEAOR T 18R A%

match p=(a)-[f]->(b) where all(n in nodes(p) where n.age > 18) return p;

5.17.2. any ()RR

any() %?Lﬁmpredlcate% Ta/bEH AR LI st AN e ER, AN Bl true; AR [Efalse. 4
Rlisth7fiRE false. RREGEILM N PIR:

any(variable IN list WHERE predicate)

Hrp, ZH0istRpHIREFRPIFIRINFRIEX; variable R TWiE H 14 E; predicate ] T-MAFIE
TR TS

SRR EAE s Bl R . R Bl kAR 20— i ageE PR 1718,

match p=(a)-[f]->(b) where any(n in nodes(p) where n.age > 18) return p;

5.17.3. single() BRI X

single() H TS predicate@d & G ToIR ListtP R —Aooz, W2 true; IR [HIfalse.
Hlist =ik false, PREGEM T FT7N:

single(variable IN list WHERE predicate)

Horb, S8 istRoRPIR S R PIFIRKRIE; variableRs I TWr s PR predicate fl T-Hil513
SV REPI 1] =

GRRBUAE R R PR R B Eg AR U s ageJm K118

match p=(a)-[f]->(b) where single(n in nodes(p) where n.age > 18) return p;

5.17.4. none() BRI %X
none() H T WiF5predicate & A EH THIRList T EMICE, WMAZNIR[FItrue; FWE[E false. N
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Rlist AR Ml true. BREGEVEUT Fis:

none(variable IN list WHERE predicate)

Horr, Z2HistRpyRH IR R EKER; variable &R TWr 5 A&, predicate /T Tl 4%
T LRI S

SR B H S B R B R IRl AR R BT ) s age R PEARAN K T-18.

match p=(a)-[f]->(b) where none(n in nodes(p) where n.age > 18) return p;
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5.18. &5| (H7)

R R P b RS R U RIS, H A AR RE L. AR DAY, Ko 2 T SN it T R 1
NS, AR A Bl B G WU 2 A G AR5

(1) StellarDB 5. 0. OMAAFEXT IHRR A ) manipulate create_index fil manipulate
delete_index iEVEHHTIH, EHMAT S 1 create index #1 drop index #HTR5IHIEIH
FfHBR

5.18.1. FIWEE]

CREATE INDEX [IF NOT EXISTS] FOR (LabelName) ON [f1, f2, ...];
CREATE INDEX [IF NOT EXISTS] FOR [LabelName] ON [f1, f2, ...];

o AN EENT TIME_SERIES KB MGt & 5|

9 BRFEOUR, R/ Label AN B2 ROIE R 51 24RE; Ha ks IF NOT
EXISTS, A Sl AT A 515

» {Z i LabelName WG5S ANF, HEEX

w1, #Efilabel person ()@Yt name Fl age F#E &5
CREATE INDEX IF NOT EXISTS FOR (person) ON [name, age];

W 2. fEillabel ask JEtE time EERF|

CREATE INDEX IF NOT EXISTS FOR [ask] ON [time];

5.18.2. fiER &3]

DROP INDEX FOR (LabelName) ON [f1, f2, ...] [IF EXISTS];
DROP INDEX FOR [LabelName] ON [f1, f2, ...] [IF EXISTS];

 BRUEDLT, XrEEALabe LA R R T EHATIMIBR R 51 A E ST, B
0 IF EXISTS, WANSHHATAT4S 5
« WS LabelName W65 AN, HEREX S
1. WHER S label person HIEPE name EAFLEIKIES]
DROP INDEX FOR (person) ON [name] IF EXISTS;

2. MERiLlabel ask HIEME time FAFAERIZRS]

DROP INDEX FOR [ask] ON [time] IF EXISTS;
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5.18.3. EERT|

USE GRAPH <GraphName>
SHOW INDEX;
SHOW INDEX FOR <LabelName>

5.18.4. Z5|EE

StellarDBfEX B BEAT BUBT#RAE IS, ARSI PIREABOURGER . ARIEITERET, JURME SN il
PERE £ ST . BEAT RS H Al UNRSIH R ERIUR, 3T A tkae.

R EEAESAE R B AT SRR PATEREAER shard & BIAE IO, 7] %14 shar dRESHIRES
A REAN A o

R ARG P TIERE EZ 0 A BL: BB BU AT R 51, NREK, BB SR IE W s,
HAL “E&0” g, “HEIA” ThEE.  “schemaliPr” ThBERIN AT J5— B BUAT RSP,
FREEIRRAE (R HFLEERD) , BrBeP s EiE RS S BH2E, BRI BOoE AT .

5.18.4.1. ARG ERMES

fEbeeline J i P HAT U F Ay S48 REI AT S5 . StellarDB& 4R L4 5E shardf R R T | AT S5, (T4
SAERH A B AT o

R TR T B

manipulate graph <graphName> rebuild_index <type> <shardIdList>;

e

* graphName, N5 HHERTIEKE A

« type, NEMZRIIBIRGHE, A& MEARE vertex. edge Al both, iR /mEESEIRRT]. Hidt
WEHRRG], EENENRI.

* shardldList, AT HELER shardId %, WA all (HRIRFEES) I A shard R R 5T
%o

RN

manipulate graph g1 rebuild_index both 6,1,2;

manipulate graph g1 rebuild_index edge all;

R[] -
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"jobIdPairs":[
{
"jobId":"RebuildIndex_g1_.2_2020-12-15T03:14:00.910Z2_43",

"shardId":2
%,
"jobId":"RebuildIndex_g1_.1_2020-12-15T03:14:00.857Z2_52",
"shardId":1
%.
"jobId":"RebuildIndex_g1_0_2020-12-15T03:14:00.831Z_51",
"shardId":0
}
message" :"success",
"status":0,
"failedShards":[]
}
o

« status, HTHRRNEshard( T3S RGN, AEB I /350 5 B /4 R WS AR 4393 o 0/-1/-2.
* jobldPairs, HFHAEFHRARINIMES RS A shardFE5 HA RIS 1D,
* failedShards, F TR &H#AZKIM K Ishard ¥ 1D,
R | F A B
L [A A BT shard R 5| T4 T RES M EREF N BT MRS E@#TAE 2, Wt
BEVH IR, MG R EEVERE N . B BUNAE RG2S WY Rl JE 8l T4 shard

(25| BT HEIEE TR RAMLER ), HUCHE AU
0 Syshard BN Z S| EREATS, WAATSHAT 52U P T Hofbshard (R 5| S,

2. StellarDB2y BRI AR 5 T55 b FH IR TH LR U5 ket G 0] el 12— fRo e 45 7 AR i K 5
Wi, AR I R PAT I AT 550 2 N AR AT T 2 I E AR S5 . W R AR
PRI F5K, v LA TStel larDBAC E 1
graph.db.rebuild.index.threads (BRiA 432D , FEEN KNStellarDBR] LA
[ B AT B e R Y B R G 55 .

5.18.4.2. EERG|IERMEFKRE
fEbeeline s ™ i HH AT W1 iy & AR FHAT S5 AT DL o
BAE R SR

manipulate graph <graphName> show rebuild_index <shardId> <jobId>;

Hrp:

» graphName, AHFZRGIIEIFIEA
* shardld, ANFEHERTIFSHPr{Eshard)ID,
* jobld, NI FEHRG LS IR AT 1D,

VA B R

manipulate graph g1 show rebuild_index @ RebuildIndex_g1_0_260260-12-15T03:14:00.831Z_51;

AR FHEL 7R
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{
"validTasks":[
{
"worker":"akka.tcp://storageWorker@host1:33815/user/GraphStorageWorker",
"status":{
"buildVertex" :true, /1 ATS RS SR R G | E
"jobId":"RebuildIndex_g1_2_2020-12-15T03:14:00.910Z_43", /1 AE4ID
"creationTime" :1608002047187, /] AR A shardsl A (1) 55 2 i a) 8
"vertexProgress":1.0, /] REAR R ER
"state" :3, /] AR PATIRGS
"buildEdge" :true, /] ATS A E I R 5 |
, "edgeProgress":1.0 VWAL ¢ Gk 1501313
%.
"worker":"akka.tcp://storageWorker@host2:33815/user/GraphStorageWorker",
"status":
"buildVertex" :true,
"jobId":"RebuildIndex_g1_2_2020-12-15T03:14:00.910Z_43",
"creationTime" :1608002040935,
"vertexProgress":1.0,
"state":1,
"buildEdge" :true,
"edgeProgress":0.75
}
%.
"worker":"akka.tcp://storageWorker@host3:33815/user/GraphStorageWorker",
"status" :{
"buildVertex" :true,
"jobId":"RebuildIndex_g1_2_2020-12-15T03:14:00.910Z_43",
"creationTime" :1608002052141,
"vertexProgress":1.0,
"state":3,
"buildEdge" :true,
"edgeProgress":1.0
}
}
message" :"success",
"missedWorkers" :[]
}
T[] v

o HA shardf AL 3R EIH ST SRES . R TCIEEIA LA 2] job TdXF VY 1K B H#AT 4 (I HERZAT
K MARBORERAT, slELSELE TIRU L, JIlidxeiiEks) , WA missedWorkers H4&
5 shardf| AWorker (Il A B W EMLSIRESM AR S validTasks H,

o B shard @A PUESFIRIEPRS I B, i istateffR R ESHITIRE:
0 - fEF ¥Rtk
1 - RylEdh QRS BEA TR 8D
2 - Pirgsh
3 — RS HIh TR
-1 - 55 shard A LRSS SN TR K, ABIBUE RS | TS, wANRH
-2 - ARSSSHIR

5.18.4.3. StellarDBAE A B T
StellarDBARSS 1 LA T FC & 100 AT 5 et 2R 5 | i REAT Ay -

1. graph.rebuild.index.progress.track.enabled AU E StellarDB2 7 NiBERR 5| HE M B
PIRERE, BRIME Atrue, RUSHLBERHEE . #HikAfalse, W EERTEERT, (HEEAMTS
RS, vertexProgress 5 edgeProgress MI{EE AL UM LA, (6 RS BE R
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i ARO. 042 4 1. 0,

2. graph.rebuild.index.wait.start.max.time nJ LAY ERGIEEATEHHEHATH, 25468 H Ay
FRAtE B G NAT 55 58 1 B o K A A% I 1) o ERIAME 460000, BI60FY. &5 AT HtE S FIHuUT,
HA] LR S NAT S 8. R RGBT U S NEAE, Bt S TS H R, ) LUK
AEBAC, AEERIUES LAY FREN . P G17H0H .
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5.19. £ K5

StellarDBA 3R 51T Apache Lucene FFk, WHIRZRGISAILF Sting R FEME. RVHMEHBE RG] F
By W AT Aif

5.19.1. ZE A5

ARG IF 5 2 010 258 — B A/ B ) 2 A 4 (G3n]) , IR AT PRV FC R 2 AN T2 455 e 400 AL
R 2 1R 25 e .

RPUMEHI B 15 A R AR GE SR 170 1] e S 7

SHOW FULLTEXT ANALYZER;

5.19.2. QL& 5|

HATQIE ORGPk WAL miaGu KRRV R 5] s ARV AR, Eschemar 57 E 41
HRGl. BEXRGIAAFR NG AR BIAAEcr TR, IF HAER — KK 2R 51 4 ATHE

o (TG A ST R B BRG], TEIEATR P
a. fEmEME BRI R,

CREATE FULLTEXT INDEX [IF NOT EXISTS] <index_name> FOR (nodelLabel_1|nodeLabel_2|...) ON
[propName1, propName2,...] [OPTIONAL "{" ANALYZER: analyzer_name "}"];

b. fEilJE M Bl R,

CREATE FULLTEXT INDEX [IF NOT EXISTS] <index_name> FOR [edgelLabel_1|edgelLabel_2|...] ON
[propName1, propName2,...] [OPTIONAL "{" ANALYZER: analyzer_name "}"];

QI 4SR5 I 7 2R BL T

OPTIONAL JMnlikIn, 4uynlikIilysrin#sSml, BRIA i 48 A
9 smart_cn, THE RS SRR B R AE

HETA SRR ARG 2% labe 1 FR E fie ldE A LRG|, 1, label Movie
FBook 1 [ 44 J& Miname, FE[R—NRGIL T, ALFFIHZRTMovie. name fj AR
5|Book. name, [F]4 @ISR T] .

i ZI AR ARG IR BT

a. {EAEM EOEe R A )Emnovie. (name, director) flperson. name 3N 4 At v
25|, BRIA1A 8% hysmart cn.

CREATE FULLTEXT INDEX IF NOT EXISTS ft_v FOR (movie|person) ON [name, director];

b, {Eill)gt Eolade Ry Aill)gEtacted in. place LRSI ATt eI CRG], FRE0 4 ke

CREATE FULLTEXT INDEX IF NOT EXISTS ft_e FOR [acted_in] ON [place] OPTIONAL {ANALYZER: cjk};
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o HEEINAEschema PR E QI 2RI

CREATE GRAPH <graph_name> WITH JSON SCHEMA

"edge.tables": [...],
"vertex.tables": [...],

"fulltext.index.schema": {
"vertex.fulltext.descriptors": [

"index.name" : <index_name>,
"index.analyzer": <analyzer>,
"indexed.labels": <labels>,
"indexed.fields": <fields>

}
"edge.fulltext.descriptors": [
"index.name" : <index_name>,
"index.analyzer": <analyzer>,

"indexed.labels": <labels>,
"indexed.fields": <fields>

i I B SR TRl R
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CREATE GRAPH movies WITH JSON SCHEMA

"graph.cacheable": false,
"graph.index.type": "NATIVE",
"graph.name": "movies",
"graph.replication.number": 3,
"graph.shard.number": 10,
"edge.tables": [

"compress.policy": "global",
"field.schemas":

"field.name": "place",
"field.type": "STRING"

"label.value": "acted_in"

"Vertex.tables": [

"compress.policy": "global",
"field.schemas":

"field.name": "name",
"field.type": "STRING"

’

"field.name": "director",
"field.type": "STRING"

1,
"label.value": "movie"
"compress.policy": "global",
"field.schemas":
"field.name": "name",
"field.type": "STRING"
"iabel.value": "person"
"fulltext.index.schema" : {
"vertex.fulltext.descriptors": [
"index.name": "ft_v",
"index.analyzer": "smart_cn",

"indexed.labels": [movie, person],
"indexed.fields": [name, director]

}
“édge.fulltext.descriptors“: [
{
"index.name": "ft_e",
"index.analyzer": "cjk",

"indexed.labels": [acted_in],
"indexed.fields": [place]

5.19.3. IHEE L EF LXK

USE GRAPH <graph_name>;
SHOW FULLTEXT INDEX;

5.19.4. LS EF|

SCR G B A A WAL T Lucene AR & i) .

© WA

TTEHAESﬂtAIHP
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MATCH (n) WHERE FULLTEXT_QUERY("index_name", "query_string") RETURN n;
MATCH [f] WHERE FULLTEXT_QUERY("index_name", "query_string") RETURN f;

o T Luceneifivh iy,

MATCH (n) WHERE FULLTEXT_QUERY("index_name", 'query_string') RETURN n; -- #ig|5 " {075 H

A8 42 SO 5 AT I ALk A v AORS B 25 10 (1) 7~ 481 s P& s«

/M, "FEEHT") return a;

[1,"directo 52 - Eh _ 8 i ,"labe "movie"]} |
]1,"directo Hrtas. __ui . £ },"labels":["movie"]} |
. ‘

|

') return a;

CosssceCOasEEEa0amsEa00aaEEEEcanosa

[1,"directo

o TP TR B [, M, ], BERE = term AT IR A B R . A

() MRS A A A TP, | S AT
e WEZLuceneWAIEVETEN, Lucene query document o

5.19.5. M4 &S|

DROP FULLTEXT INDEX <index_name> [IF EXISTS];
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5.20. EERFNERE (F7)

StellarDB 5. 0. 0F2 it A HIEVE SR RA N E IR EL.

L BHEPHNERE

show functions;

2. JECPTULAC A FRpR sy, ULRCRR R, pRACERIY

## SaRVUHCsplit e B 1 ek K
show functions like "*split*";

## MACULACH NG 2R harray [node]
show functions like "array[node]";

## JLjidudaf
show functions like "udaf";
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5.21. StellarDB 5.0.0 ZhZ%& (Dynamic Graph)& (37 )

5.21.1. Jth 4B N IR E
FESC B NI R AR 2 AT LUK, S AR AR 22 BB 1R N T 5 RO AN AR 1, i 3 ARt
(1, X8Iy o AL AR B G < il S VR 3 55 b AT 2 4 B I TR A HERE T R AR RIAS 50 A8 A AE S At AR AL
Sy XA Mg o AL P ORI B O DG . SR 5 B AR

R IR ARG 0 D7 S s ok, AT 0 s Bl A R 2 45, 3 T AR 828 I B 3k A7 sh & 1 e
WX AN SCEAR BRI, AT E 2D 24 el b e A (0 s A (R S0 SR i R A 55 3 5, B el 2 —A4
20 —F A k.

5.21.2. BAERRN N

PR B &R 2y e, —JOR W R s R tERE I AeAL; 57— I (4D A2k,
LHr /MR R . Il Bl A B AR A T LR At n] DATR] IR A A

M E AR 1) J AR A R, StellarDB 5. 0. 022 BIRAY w] DA sre Pl m 4% il 320 J 1 (4 BT A s B P
CiAEB B o (M) o AESEPR Bl T A A, IE AT LA S AR I L a3 B S0 g s s HEAT ]
MAC, SEIEM . EIE Ak s

MBS PR (4580 KRG, StellarDB 5.0.0 BhAEIASRIA AT LLIR [FIAS [ B 1)1 B (A8 4K o

5.21.3. G EEhAERA

T2 B B U A7 i T P s bR DG s ) o s s, IR AR BARIY, BATT 75 20 B ¥ schema ()it
Ferp, S ot A B4 1 3 A B 7 20 sk Bl SR P RRAR AN 5, e 22 0 ¥l schemal P R o,
fEgraphproperties/B LAl E graph.reserve.version: N HIn], NAKTFET I IEEE, NI
I, B @ E s CUNKT L, SRR B2 B, Hagrh o O B A RN EE NS I 52 RRAS

5.21.4. FHAEEB

HHl, StellarDB 5. 0. 0 2505 I Py s A (K & ify, S FAIC T~ T P94 P 26 ol 504 1 -

* history(x, v): RFIxMy/MRARIESE, Hrbxnl&oRs. b
* history(x): R[FIx[FFTA g, HxnkipRl. i

N E

MATCH (a) WHERE uid(a)="xxx" RETURN history(a, x);
MATCH (a)-[f]->(b) WHERE uid(a) = "abc" RETURN history(f);

5.21.5. BhAEFIHMRAE
A AR E R EIE TSR, 2% T A 3

S
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6. StellarDB [ & 1=

6.1. A&

StellarDB 5. 0. ORRANS EIS2:37 54T T OONB G RN T, N B SEEREA B KPR T, Rk Ty
[, StellarDB 5.0.0 [N E EGEELXTIRIFITT S, S EBELT SRR, Kk a] PLE B Huid
(vertex) Vi1 fiffjuid, 1A T %Enode rk_to uidpg i Tuidi#e4t, v A2 % PageRank s bR %l

Ak, TSR P R, BRATT AT AR (R U 1) FCH A e A D R (R

6.1.1. ETHEE AT

Stel larDBI¥) B TH A FH TEoCTE T FHAH R B 5k o SR N M ) A 1t o Mmoo 532
FreE RAl, RS HMERE R, EEHKESEER, 4 config crux.execution.mode
analysis; WAV RN Al A I SvLEA)

6.1.2. EEHE A
StellarDBICRFQIE — AT B AN ORI, FH T Ik B S T
L Gl

IRV L T T rs

create query temporary graph view GRAPH_VIEW_NAME as (v) [e] with GRAPH_ALGO(@GRAPH_VIEW_NAME,
VIEW_STORE_PATH, CONFIG_MAP);

a. GRAPH VIEW NAME: #ME4, | feE.
b, FRICT I s B
i AT (v) SREGEEE) S

ii. #Bf#/ [v collection_contains(['V1','V2'],labels(v))] idJE#EElabel i L%k
P ;

iii. BFH (v where v.prop > 10) AT uES&AFIRE USSR .
c. RIUTE il £ -
i A [e] sREEREML L

ii. #Bf#/] [e collection_contains(['E1', 'E2'],labels(e))] idJEtEElabel K%k
¥ ;

iii. Bf#H [e where e.prop > 101 Mt s3I HHE .
d. GRAPH_ALGO: k44, i/ 4aE.
e. VIEW_STORE PATH; #LEIFrAMH .
f. CONFIG_MAP: JSON#¢ECEZHL, 73 Wil S EME LR eS8, Kbl 28
i. directed, JHTFEHI2MHIAT M EEHE, BRI true
ii. reuseGraph, HT#Hl/EEH VIEW_STORE_PATH [FALEI%dE, ERIAA true
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iii. clearGraph, HIT#EHlEEAEEILEITERIGER VIEW_STORE_PATH ALK EHE, BN
false

iv. edgeWeightProperty, HT¥H|F LA edge weight X WV 7B, 1l
iI”lablel:attrl, label2:attr2” JAN[Alabledg @ ANE W EVEE, BRI FHTH LN edge
weight A1

vo limit, FIT#HISEERIIEE 5L BRh-1
SR A Ja AT LUR AN E TR, s, s A iTPageRank %, JFR[FA KIp 1

+

create query temporary graph view sample_1 as (v) [e] with graph_pagerank(@sample_1,
"/tmp/view_1", '{factor: 0.85, rounds: 10}') as unapply(vertex, rank) return
uid(vertex), rank, vertex.pl;

() VIEW_STORE_PATH AFfifi {2 A EIMFF AR, AU EHATR S, WHEHRE
VIEW_STORE_PATH J} I Hx, mifcE config /&1L reuseGraph J false.

2. T
PATHLAT, Wi graph_warmup 1 AJSRATOIEALIE . EELEPATING AR AKBIVIEW _STORE_PATHH 3%
AR, A, (HBAT I RS A R .

create query temporary graph view GRAPH_VIEW_NAME as (a) [b] with graph_warmup(@GRAPH_VIEW_NAME,
VIEW_STORE_PATH, CONFIG_MAP) as unapply(result) return result;

CONFIG MAPHC & 2%

a. genDirected:true, ¥&HlJEmAA W EEIE, Biktrue n]5CH]

b. genUndirected:true, &AL B EHE, ERilktrue TICH]

c. edgeWeightProperty:””, f&& AR BB JE M, BRI A AL R J
d. edgeDefaultWeight:1.0, F&s@ERIAMALEAE, HiHa AT & 1 (e Nl H

e. () baseRDD:true, 4iZZE Ntruelt, warmupffi FIARIRASHIE X W iZSE N false, warmup
A H i AR warmup s 2

6.1.3. FE T B HITERIE

KIS R E I TEoCTE AR I — N T CRLEJRIED PATERISE,  HESHT SOV s A fnad B ot 98, 4o
RZNE

o GRS N XTRIX2I) . FUE K T-101114 2 HPageRank i1 5

create query temporary graph view algo_test_view_1 as (a where
collection_contains(['X1',"'X2"'],labels(a)) ) [b where b.f1 > 18] with
graph_pagerank(@algo_test_view_1, "/tmp/algo_test_view_1", '{factor: 0.85, rounds: 10}")
as unapply(vertex, rank) return uid(vertex), rank;

6.1.4. F A F B (Network Measurements)

FEAREHE (Network Measurements) ZREVEFLLE 40, HS, B, BEKBELMEERE, AT THRRE
ISEA T
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6.1.4.1. BB 2 (Diameter)

L.

SETRIAY R0 AR 1% 1 E BIIA K 58 P A 2 T8 (R B R 2o R P AR [ o 3R PR A 2 R

oL
LR

create query temporary graph view sample_1 as (v) [e] with graph_diameter(@sample_1,
"/tmp/view_1") as unapply(diameter) return diameter;

CONFIGZH it ] LS E
RN 7B diameter, BIEEAE, FHIEAH int KA,

6.1.4.2. B34 (Radius)

L.

SETRIAY AR Oo AR 1% 1 E BIIA IR RZE PR 5 2 18] (R B R B 2 o R Al [ 2 3 /PR A 20
‘rjﬁa“{ﬂi o
7R 481

create query temporary graph view sample_1 as (v) [e] with graph_radius(@sample_1,
"/tmp/view_1")
as unapply(radius) return radius;

CONFIGZHUUi W : oS &
R FEB radius, HIEEAR, BdE2EA4 int 2R

6.1.4.3. FF (Degree)

L.

SETRIAY N RO R TRV SRR RO EHNEE S DT .38 P i K it /N ) ik 30 e e o B2
& X o Degree iRy IR i Il Hh 55 52 W 1) i

LN
create query temporary graph view sample_1 as (v) [e] with graph_degree(@sample_1,
"/tmp/view_1",
'{direction: "out"}') as unapply(vertex, degree) uid(vertex), degree;

CONFIGZ %515/

a. direction: “out” | “in” | “both”, HTHRESITNENHE. NEH AR

IR A7 By

a. vertex, R &2y

b. degree, [, H#aRAN int KM

6.1.4.4. K—Core

1.

ks K-Core SRRAER PRI ERZ LN RSk, E8 R FERIP NI EORA k 1
FEROF LT WO 2D 51z 7 B i) kAN HALTT GATE . K-Core SRR B i i H AR S 221
MR FRE N, ZJGHATHN AL #E . K-Core Skt T HZ LI IN ) 52 2 BERIAT 5 DU IR R )
FRRENE, TR RRl, LA aRI R B AT KN 5

RN
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create query temporary graph view sample_1 as (v) [e] with graph_kcore(@sample_1, "/tmp/view_1",
"{limit: 10}') as unapply(vertex, cores) return uid(vertex), cores;

3. CONFIGSHuil: LSHNE
4. JRA|FB
a. vertex, HJS2KAY

b. cores, Bl KCore fi, ##i2KAN long KA

6.1.4.5. = f 1+ $(Triangle Counting)

L Sk =Mt BSE AR S S S =B I, e S S OGRS, =SB
AL KRB =M BE RV 2 B2 TS, G s i diie s, W
TALAE 2% Zi R o3 A, B HR AT S3 A R R VEAS I 6

2. 1)

create query temporary graph view sample_1 as (v) [e] with graph_triangle_count(@sample_1,
"/tmp/view_1", '{directed: false, limit: 10}') as unapply(vertex, triangles) return uid(vertex),
triangles;

3. CONFIGSH il : LS E
4. RIEIFB
a. vertex, Rz

b. triangles, WIFFELRTMA=fRECR, BdERMY long KM

6.1.4.6. [FEBEREE A (Local Clustering Coefficient)
L SRR SRR T R AR SR R, R AR IR AR AU R v AN T S LR AU AR SR
FREE, R AR 2R R BBk = (171 m 5 LS 30 s At X L 2R i g sy o LS AR

2T;
O a1
R, T 2AFWA i WZARNME, & RFTAR i WE.

2. A

create query temporary graph view sample_1 as (v) [e] with
graph_local_cluster_coefficient(@sample_1, "/tmp/view_1", '{directed: false, limit: 10}') as
unapply(vertex, coefficient) return uid(vertex), coefficient;

3. CONFIGSHUi: LSHNE
4. JRAFB
a. vertex, HJS2KAY

b. coefficient, Blcoefficient{H, ##H2E% 4 double &7

6.1.4.7. SEH R EE L $ (Average Clustering Coefficient)

LSRRI SRRBU I S A OSBRI RS o S o AT 15 A SR R A T
. PSRRI R R IOR L . A

o1&
C=-%0G

£, n RFEFTAHMK, C;:%%Tﬁ,ﬁ i R HERA K
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2. 7

create query temporary graph view sample_1 as (v) [e] with
graph_average_cluster_coefficient(@sample_1, "/tmp/view_1", '{directed:false}') as
unapply(coefficient) return coefficient;

3. CONFIGZH(uil]: LSHNE
4. &B[FE coefficient, Bflcoefficientfl, HFEIAL A double 3

6.1.5. HHMEEE B (Centrality)
HOMESE P TR M h A R E N, WL T MOTHER L AR B B S A
6.1.5.1. PageRank

L Hykfs PageRank Sk THA S A IE M EEENE, HiGoogle s W AW, H WL 34 A& M T FF
Yo HAH AN

_ PR;_y(u) d :
PR;(v) = T +d- usg:(,,) Noalw) TV > PR (w)

R, d HERRE, VI AFRER, No B Now REF AN HAE
ARRE—RAMEE L ARG ERT, S LEEERLHRL PR E.
% i %K%, ¥ K PageRank W1 PR; & PR, , it 574t

2. W)

create query temporary graph view sample_1 as (v) [el
"/tmp/view_1", '{factor: ©.85, rounds: 10, limit: 10}’

with graph_pagerank(@sample_1,
)
uid(vertex), rank;

as unapply(vertex, rank) return

3. CONFIGZ % i ]
a. factor: 0.85, HTICH damping_factor, ERA4O.85
b. rounds: 10, M T W EFIEIEHRREL, BRI N10
c. tolerance: 0.0000001, FJ-¥ B Sk O RESER], BRIA 0. 0000001
d. initial: 0.2, HT¥RENL rank {H, E2RIAH0, FHESMEH 1/ (vertex number) EAVIGA{H
4. JR[AFB
a. vertex, HIfEHY

b. rank, HiPageRankff, ¥4 double %

6.1.5.2. Personalized PageRank

l. 5iLfEi/ Personalized PageRank 5ikj& PageRank M—FAstk, THEXHe W SESMS 1
PEAL IR 2% 44 . Personalized PageRank W FH T-HE#E R LM, Hit AR N

PR;_1(u)
PRy(v) = (1= d)r, +d- i)
Ri(v) = (1—d)r, + ussz(u) Mo
- 1, v € sourceNodes
" 10, v ¢ sourceNodes
R, d HEREHK, Nip F0 Now REH AN H4FE . sourceNodes 4
P A A A%, R PersonalizedPageRank ¥ %l P “BHE”
Ao
FEERU 1 —d WBERMALBKE, R 2B E sourceNodes ¥ # K Lo

2. B

6. StellarDBE B | 115



TRANS 'i/l RrP

decl sourceNodes:list[bytes];
sourceNodes:= match (a) where uid(a) in ["1","2","3","4","5"] return collect(id(a));

create query temporary graph view sample_1 as (v) [e] with
graph_personalized_pagerank(@sample_1, "/tmp/view_1", @sourceNodes, '{factor: 0.85, rounds: 10,
limit: 10}') as unapply(vertex, rank) return uid(vertex), rank;

3. CONFIGZ % i W]
a. factor: 0.85, HT#5%E damping_factor, ¥Rk 40.85
b. rounds: 10, FT#EFIEIEH NI, ERNAN10

4. &AL
a. vertex, HJISZA

b. rank, HPageRank{d, #(#i35%#4% double Z5#Y

6.1.5.3. ArticleRank

1. Bk ArticleRank Hik & PageRank HJ—FpARfk, HH T H513CM% (citation network)
e SCHAT VR4, A8 B B TR E (A [ . 4280 PageRank SVEHAEL IS, 2fiifq
SIS E D SCEDTTERE EZ PR {H, AFA KRN, ArticleRank % PageRank A ziHfT7H
W, AR B EGICPFIEE,  BRAG TR EE Y SR g, NI SN & 51 SO e it S st L
WEALR:

AR;_y(u)
A =(1—-d)+d- —_—
RO =U=d+d 3 R+
Kb, dHEREH, No B0 Now RIF AN 408, No RIHHE

3 .

2. B

create query temporary graph view sample_1 as (v) [e]
"/tmp/view_1", '{factor: ©0.85, rounds: 10, limit: 10}’

with graph_articlerank(@sample_1,
)
uid(vertex), rank;

as unapply(vertex, rank) return

3. CONFIGZ#iji e
a. factor: 0.85, HT %% damping_factor, ERiIA40.85
b. rounds: 10, HTEFIEMEIFXE, BRIAHN10

4. JRAFB
a. vertex, HIfZe%HY

b. rank, HPageRank{d, ##iJ3%% double 2574

6.1.5.4. Weighted PageRank

1. HiEfiif Weighted PageRank k4 PageRank f3Lmt EuE4T %, # WK Weighted
PageRank HykAPFh:

B BEATENE, BEkD ERAEREIRE, MAZPageRankiPREFHEIEH. HIHEAR
H:

1-d
P&@)—Tvr+d-%giwﬁaxa

i, dAERRE, [V ATERE, Wiy HH (u,0) ERRE, Woyu(u)
REF R w b FAREEZ A ARBF TN & KA AFR,
BBy & KA K WPR .

Wor  pp )+ % S PR
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B2
Hi:5 FRNETx. BEEETANEENE, S"EE"WYT ASREBALAINPRE. HHEAR
H:

PR(w)=(1—d)+d- Y PR_()Wi, Wi
UENin (v)
Wit = Soahe

T I, F0 I, RF v 1 p BN, Now(u) BT u #9 H 4P
Blkbe Wity = o m%,ovﬁopﬁivﬁprﬁo

2. W7

create query temporary graph view sample_1 as (v) [e] with graph_weighted_pagerank(@sample_1,
"/tmp/view_1", '{factor: ©.85, rounds: 10, mode: 1, edgeWeightProperty: "weight", limit: 10}")
as unapply(vertex, rank) return uid(vertex), rank;

3. CONFIGZHui W]
a. factor: 0.85, M T#5% damping_factor, EKik40.85
b. rounds: 10, HT-¥R@EFIEMEHRRE, BRIAA10
c. mode: 1, JHTBCEEVEHATHIL, FILAFRERAL8R2, MM IA, BRA R

d. edgeWeightProperty: “weight”, edgeWeightProperty HiK#5 & 8E A0 H MU EFB. “ff
BRI, WiRATH C2 warmup GFr98ds, T 2R warmup BHERE T
edgeWeightProperty B, HWFHEEH warmup. BA2ATEIRE
edgeWeightProperty

4. RAFB
a. vertex, R[S
b. rank, HlPageRank{f, ##EISH A double 7Y

6.1.5.5. $¢4F M B A0 (Bigenvector Centrality)

Lo S Rk ) b DV E S R JEAR " RAY m AT SR AR 2, IR A XA i B
R ’i’“ﬁ SR TARR BIME, IR0, JER Y R BRI RIS S e AR e . £E
B ABIE PR, S5 A1 SRR KR A S KR AL (LG B RS AE Rl 5. PageRank SA T2 %F
ik ) P PR SR IR AR AR o RRAE ) O TS A AR -

1
ECi(v) = y g‘"}(v) EC;_(u)
EA, A A —AEK, No(v) BFE v HAH AES. 2H—FAXH,
BARTESNWENRIE Az = Az, A HERSBEE, © hPf
M, bR AWRERR, N A A HRER,

2. B

create query temporary graph view sample_1 as (v) [e] with
graph_eigenvector_centrality(@sample_1, "/tmp/view_1", '{limit: 10}') as unapply(vertex, score)
return uid(vertex), score;

3. CONFIGZ#iii ]
a. rounds: 10, HTHREFIEERREL, ERIAH10
b. tolerance: 0.0000001, JJ & HEAUKT B, BRIA40. 0000001

4. JR[AIFBE
a. vertex, RffiZEm

b. score, HlEigenvector Centralityf34y, #Hi25%% double Z5HY
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6.1.5.6. /B .0 (Betweenness Centrality)

Lo SRR S BOR IR — A W2 R % 4 S R AR R . T R BRI A E LRSS TR
E‘Jﬁ%@ﬁ&@i_jﬁo IR RS WAR

Betweenness(v) = Z a:;ﬂ
sfvAt ot
Hep, sAt RELY o TRWEREMNY Ko o0 RAK s BK ¢t 9RAE
BRHRYG oulv) RFFIARERET T v hHENKE.

2. W] - FEoRREAS MR Bk

create query temporary graph view sample_1 as (v) [e] with graph_node_betweenness(@sample_1,
"/tmp/view_1", '{}') as unapply(vertex, betweenness) return uid(vertex),
betweenness;

3. WHIZRH - R A mUN B AR 5 ORI AN E i s AR 2 1) 10D

create query temporary graph view sample_1 as (v) [e] with graph_node_betweenness(@sample_1,
"/tmp/view_1", '{normalized:false, include_endpoints:false}') as unapply(vertex, betweenness)
return uid(vertex), betweenness;

4. CONFIGZ#4 i B

“in”, THRE VR AR I O R A AR, BRWout
b. sample: 16, HJ T ¥EHILISITE AR E, BRI 16

c. normalized: true, F T & E &GN RIITIH—AH, T4/ 1/ vertex number—1)%*
(vertex number—2 A, ERINKtrue

d. include endpoints: true, T W E LIPS & SN E N BRI ) s, R
N Ntrue

5. IR[AFBE
a. vertex, B[ HZEm

b. betweenness, BiBetweennessfl, ZdEA N double 257

a. direction: “out”

6.1.5.7. B H UM (Closeness Centrality)

L SERIA O PESERE TR 46 o (B T e FRAE PO R S R A Y R e R AR
Z A, %}:Xﬂﬁﬁﬁ’ﬁniﬂﬂﬁo ﬁﬂ%ﬁ)ﬁ?ﬂl’é"lEP/JIE%JﬁEI"JﬂE,’i%EEE%%‘ME/J» W& AL D PERUR
o HATH AN

n—1
Y d(v,w)
EE, n AT R uw HBEEK, do,u) RTFFE v B u ZEHREBEK
o Wasserman 7 Faust 4t xf H ¥ H SN E B BH I, HEEHBT L

#: O) = ik gtih N A ARK

C(u) =

A PR ERE I K, AR B A O] PAE R AT . StellarDBH R HWasserman
FFaust [FIAS

2. W7

create query temporary graph view sample_1 as (v) [e] with graph_closeness(@sample_1,
"/tmp/view_1", '{limit: 18}') as unapply(vertex, closeness) return uid(vertex), closeness;

3. CONFIGZ%isi W
a. direction: “out” | “in”, HT-¥&E M EEFE P LM N HEECE NE, BRikin
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IR [H] - B
a. vertex, R[Sz

b. closeness, HClosenessft, ##EM N double &7

6.1.5.8. JHFIA.CME (Harmonic Centrality)

L.

EIVERIA VROV ST P SR B R4 P T R VRN b P B R R A 1 B A
(10 e 545 0 PR A SRR B AR, TS IR R AR BT e JURHSE AR
Hs

1
Ctw) = ; d(v,u)
H, dv,u) REF R v R u LEHREREKE.

YA OSRG-S P, A P R O n] DU T
LR

create query temporary graph view sample_1 as (v) [e] with graph_harmonic_centrality(@sample_1,

"/tmp/view_1", '{limit: 10}') as unapply(vertex, score) return uid(vertex), score;

CONFIGZHL Ut : LS
R\ “F B
a. vertex, BRfJ &2y

b. score, HEHarmonic Centralityf34)y, Z#EJsZel double 27

6.1.5.9. &M 1 & KAV (Greedy Influence Maximization)

HiEW/ Greedy Influence Maximization Sy T iH5 &% L0 ) K 4.
A 7~ 1

B - HREMEHRERE AN R, HEIREANERKER N

create query temporary graph view sample_1 as (a) [b] with
graph_greedy_influence_maximization(@sample_1, "/tmp/view_1", 4) as unapply( vertex, spread )
return uid(vertex), spread limit 10;

B2 — HEMEREIREAR4NT R, HEIRETERRTHERN

create query temporary graph view sample_1 as (a) [b] with
graph_greedy_influence_maximization(@sample_1, "/tmp/view_1", 4, '{useIC: true,
monteCarloSimulations: 1000, propagationProbability: ©.1}') as unapply( vertex, spread ) return
uid(vertex), spread limit 10;

CONFIGZ# it i

a. uselC: false, HITHRERMMHICT LatHEm ), Bk false, HHREAEVITE

b. monteCarloSimulations: 1000, & & i 5Em0 1 EACH IR, BRIA1000, 1X4 useIC K
true %%

c. propagationProbability: 0.1, HF&E & m SRR TREME, BRIAO. 1, 14 useIC 4
true A%

AR [l B
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a. vertex, Rz

b. spread, RGN, #H#aZeM% double ZEHY

6.1.5.10. CELF Influence Maximization

1. %M/ CELF Influence Maximization y:il42% s )y i KM A,
2. ARG

B - HEMZFRRE A4 R, HEIREANERKER S

create query temporary graph view sample_1 as (a) [b] with
graph_celf_influence_maximization(@sample_1, "/tmp/view_1", 4) as unapply( vertex, spread )
return uid(vertex), spread limit 10;

w2 - HEMEHRREAKANT R, HEIRETERK RN

create query temporary graph view sample_1 as (a) [b] with
graph_celf_influence_maximization(@sample_1, "/tmp/view_1", 4, '{useIC: true,
monteCarloSimulations: 1000, propagationProbability: ©.1}') as unapply( vertex, spread ) return
uid(vertex), spread limit 10;

3. CONFIGZ#ii]

a. uselC: false, HTW&wEEHMAH IC Hxlit&Em ly, BN false, tHEEMEAEITTH

b. monteCarloSimulations: 1000, HT-¥ & vH&5m ARSI, BRIL1000, {XAE useIC A
true WA

c. propagationProbability: 0.1, H-TilE s BHERE R T Getdt, ERN0. 1, 1XAE useIC & true
A= 2%
4. IRA1FB
a. vertex, R[S

b. spread, Hl5ZmiJy, (a2 double ZEH!
6.1.5.11. TrustRank

L. BVEfEIA TrustRank S0 H VR M TR I 553 5t . B928 ] 7284 Personalized PageRank
AR, M— RN & PRI E A S R, R ey iU B Trus i (8045 F1E4) LA
PageRank 177 AL R L5 9 25 rp 0 oAl 55 2, AT S 45 s 45 PR o

TrustRank &35 A] 43 Ky A ik e«

a. $H—0 (SelectSeed) & HfiE — 4145k . B TXTEEANMLIAT N LIS PR K, W Bk i
K EAS VL R AT 5 4E S . SelectSeed Hiykilid Inverse PageRank Kk X454 520
BRI &L, FH P AT DO D BO0P o3 e i 10 s AT N VPAS, ANIfi#fe A1 4 a3k . b A 0h

e _1—d PRmerse(v)  d
ppimers 124 -
A IR Vi R A
HA, d HBRRRK, Now HH REH4E. ARH KA PageRank, &
BRI H LK ERBWLE R v Ly PR HESIRE u b, KTkt
EAF B HEAHT Ko

b. LN A4 B SI%, AT TrustRank 258, Hat&E AKX L.

120 | 6. StellarDBE & 5:



TRANS &/I RrP

Trust;—(u)
Trust;(v) = (1 —d)r, +d-
@ =( ) ueNZ(v) Nout (u)

m, v € seedNodes
ry =
v v ¢ seedNodes

H, d ABRREK, Now AHRHBAEE. seedNodes H i P 45 Wy 7
FAE, WREZIATFEE AN TEROT K.

2. WM
a. SelectSeedii] FH 74l
create query temporary graph view sample_1 as (v) [e] with
InabpTy (vertox. rank) Fecarn idivertex), rank order'by rank dese iimit ge. o)
i. CONFIGZ4{ist
A. factor: 0.85, T ® damping_factor, ZRiIA40.85
B. rounds: 10, T BCEFVEMEM A, BRI K10
il IRETB
A. vertex, B2
B. rank, BfiInverse PageRank{E, ##iz5% % double 257
b. TrustRankifj FH 7~ 15

decl seedNodes:list[bytes];
seedNodes:= match (a) where uid(a) in ["1","2","3","4","5"] return collect(id(a));

create query temporary graph view sample_1 as (v) [e] with graph_trustrank(@sample_1,
"/tmp/view_1", @seedNodes, '{factor: ©.85, rounds: 10}') as unapply(vertex, rank) return
uid(vertex), rank order by rank desc limit 20;

i. CONFIGZHit ]
A. factor: 0.85, HTix# damping_factor, ZRIA40.85
B. rounds: 10, H T-&EEEIEHRE, BIA K10
il aREFE
A. vertex, B[ g2
B. rank, BlTrustRankff, ##i25#1% double A

6.1.5.12. Hyperlink—Induced Topic Search(HITS)

1. BykfEi/ Hyperlink-Induced Topic Search(HITS) Sk T M4 A Authority
PEMAN Hub 43, Authority PEAMPEANTT M 7BURYE”, T Hub PRAFVRALTY S X AIE" . Sk
AR BE: — M "Authority” TUHSHIRZ UM "Hub" BUHHRM; M— MR "Hub" 1t
METRMRZ U1 "Authority” T, STk, AT ZREMAIE, ERIML T rE i
i) "Authority" A "Hub" V¥iraThae. HitFH AKX N:

Auth;(v) = E Hub;_y(u),
UENin (v)

Hubi(v) = > Authi_(u)

UEN;n (v)
R, FEW Authority ST A E CHF A Hub E2H0; H R
Hub E% TR A CHT AW Authority 2 Fr.

2. B

6. StellarDBE B 3 | 121



TRANS 'i/l RrP

create query temporary graph view sample_1 as (v) [e] with graph_hits(@sample_1, "/tmp/view_1",
"{rounds: 10, limit: 10}') as unapply(vertex, auth, hub) return uid(vertex), auth, hub;

3. CONFIGZ#uih]

a. rounds: 10, HlTWEFIEIGIAKEL ERAN10

b. tolerance: 0.0000001, Fi T8 EH kLA EREE, ERIAA0. 0000001

c. initial: 0.2, M THaEMI rank {H, BRANO, FESMI 1/ (vertex number) fEAHIUG{E
4. R AFB

a. vertex, HI A

b. authority, Rl Authority {A, ##i3kAk double KA

c. hub, HI Hub ff, ##s35%°% double 7Y

6.1.6. 21 F (Pathfinding)

AR RIS RIS S R R R AR, BONKRE— (4D /iR X RTIA ARt
ITRZ .

6.1.6.1. TE L5 & (DFS)

L SRk 8RO Seis [y A H R BE L e O 3264 T I3t Iy, T 3 S fie KR P mT LB i 4 ARl g id
Feo DFS SETZNHIER NIz, RSB A R LR AU E R 2355~ DFS Afixt BFS
APLH.

2. W)

decl start_node:bytes;
start_node := match (a) where uid(a) = "1" return id(a);

create query temporary graph view sample_1 as (v) [e] with graph_dfs(@sample_1, "/tmp/view_1",
@start_node, '{maxDepth: 6, limit: 10}') as unapply(vertex, depth) return uid(vertex), depth;

drop var start_node;

3. CONFIGZ4iiiH
a. maxDepth: -1, HTWREMRIKE, ERA-MCEAMRMIRE
4. JRMIFB
a. vertex, BfJS2E7Y
b. depth, RHF 51, ¥imKAN long KA
6.1.6.2. " ARS8 &K (BFS)
L BT A o BEAL G i g Sk 4 B B S 14 (W7 A T PR [, SR 09 ml AN RIBE S B s,

S8 T KR L F] LASE T 45 s Dot e e BFS S92 B A AE 4 SRRl rh B B 2 (375 v, ] DA )
PR S R A AR O AR IR

2. B
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decl start_node:bytes;
start_node := match (a) where uid(a) = "1" return id(a);

create query temporary graph view sample_1 as (v) [e] with graph_bfs(@sample_1, "/tmp/view_1",
@start_node, '{maxDepth: 6, limit: 10}') as unapply(vertex, depth) return uid(vertex), depth;

drop var start_node;

3. CONFIGZ i ]

a. maxDepth: -1, HITWEMRIKE, ERA-MCEAREIRE
4. IR[AF B

a. vertex, HJSZRAY

b. depth, BIYmRRE, HdEEAN long KA

6.1.6.3. 555 &2 (Shortest Path)

L BERI R AR IR 545 E MY R A i R A, T DU R B B A AR SR AR
BUE R ER A, AR FEM Dijkstra sgABgIRECH SPFA St ek, midmiefikml Ll
R E T4 R BFS 5%

2. WHRHY
AP - R E e R R

decl start_node:bytes;
decl end_node:bytes;

start_node := match (a) where uid(a) = "1" return id(a);
end_node := match (b) where uid(b) = "100" return id(b);

create query temporary graph view sample_1 as (v) [e] with graph_shortestpath(@sample_1,
"/tmp/view_1", @start_node, @end_node, '{output: "path"}') as unapply(allpath) return allpath;

drop var start_node;
drop var end_node;

P2 - REIEERS

decl start_node:bytes;
decl end_node:bytes;

start_node := match (a) where uid(a) = "1" return id(a);
end_node := match (b) where uid(b) = "100" return id(b);

create query temporary graph view sample_1 as (v) [e] with graph_shortestpath(@sample_1,
"/tmp/view_1", @start_node, @end_node, '{output: "distance"}') as unapply(distance) return
distance;

drop var start_node;

drop var end_node;
3. CONFIGZ %t

a. output: “path” | “single path” | “distance”, T35k IERFS, B IRIT R 5
4. R[AITB

a. allpath, RIS, A SRMI uid, P04 array (8

b. distance, HPEEES, ##E2RA1% double KAY
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6.1.6.4. Dijkstra Shortest Path

L 5/ Dijkstra SR FETHE IERUE LT Al i kA, ey S 2 k. &
TN DO B ARRE I £ — 20T U M e B R A, e R 2E BSOS 5 B 28 R e LB 1

2. WH B
AP - IR [E] SRR R

decl start_node:bytes;
decl end_node:bytes;

start_node := match (a) where uid(a) = "1"
end_node := match (b) where uid(b) =

return id(a);
"188" return id(b);

create query temporary graph view sample_1 as (v) [e] with

graph_dijkstra_shortestpath(@sample_1, "/tmp/view_1", @start_node, @end_node, '{output:
"path"}') as unapply(allpath) return allpath;

drop var start_node;
drop var end_node;

P2 — R EIEE RS

decl start_node:bytes;
decl end_node:bytes;

start_node := match (a) where uid(a) = "1" return id(a);
end_node := match (b) where uid(b) = "188" return id(b);

create query temporary graph view sample_1 as (v) [e] with

graph_dijkstra_shortestpath(@sample_1, "/tmp/view_1", @start_node, @end_node, '{output:
"distance"}') as unapply(distance) return distance;

drop var start_node;
drop var end_node;

3. CONFIGZ %t W]
a. output: “path” | “single path” | “distance”, H TIRERMIEEERIE, B IRITEEH 5
IR [A] B
a. allpath, HIFTEEEE, A NRMAELL uid, F#KEML array $H
b. distance, HIFHEY, H#iKMA double KA

6.1.6.5. SPFA Shortest Path

L SR/ SPRA S A kvt A AR LR R B A2, AHEL Dijkstra SABUAN SR 1 i
B FE AR, ISR BIT I 3K G SPFA MIZCRET Dijkstra Hik. FERIH TaE
TR FEAEUAN 7 8] 28 T P e 8 e £ A e R A2

2. WL
P - IR [E SRR R

decl start_node:bytes;
decl end_node:bytes;

start_node := match (a) where uid(a) = "1"
end_node := match (b) where uid(b) =

return id(a);
”190” return id(b);

create query temporary graph view sample_1 as (v) [e] with graph_spfa_shortestpath(@sample_1,

"/tmp/view_1", @start_node, @end_node, '{output: "path"}') as unapply(allpath) return allpath;

drop var start_node;
drop var end_node;
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P2 - & IE EE RS

decl start_node:bytes;
decl end_node:bytes;

start_node := match (a) where uid(a) = "1" return id(a);
end_node := match (b) where uid(b) = "100" return id(b);

create query temporary graph view sample_1 as (v) [e] with
graph_dijkstra_shortestpath(@sample_1, "/tmp/view_1", @start_node, @end_node, '{output:
"distance"}') as unapply(distance) return distance;

drop var start_node;
drop var end_node;

3. CONFIGZ % i

a. output: “path” | “single path” | “distance”, FITREIRAIHBEIE, 4R 2
4. JRMIFB

a. allpath, RIS, RS MR uid, KK array KM

b. distance, BPR&E, #3574 double K7

6.1.6.6. SPFA Single Source Shortest Path

L Sk e e B AR AT S 8 T 21 B o AR T 18] (B e 2, SRRSO B ] SPRA 55
%o

2. B

decl start_node:bytes;

start_node := match (a) where uid(a) = "1" return id(a);

create query temporary graph view sample_1 as (v) [e] with
graph_spfa_single_source_shortestpath(@sample_1, "/tmp/view_1", @start_node) as unapply(vertex,
distance) return uid(vertex), distance;

drop var start_node;

3. CONFIGZE( it LSHMLE
4. IRAFE
a. vertex, RJJfi2AY

b. distance, EIS¥AREEE, HHE2M4 double 257

6.1.6.7. FENLIHEFE (Random Walk)

Lo SRkt BEALHT LS5 W kS s T 12 IR € (3 7 1 78 B L BERLAE B Ja TR BB L AL B 42 . BEHL
AL REAR G (RS B S R rh R e dg s, mT DA D0 (8 RV R S5 s (1 2L Atk JB AR, Tl PageRank
SR HE T B UG AR vk SEANTR] 199 0L (¥ P S

2. )

decl start_node:bytes;

start_node := match (a) where uid(a) = "1" return id(a);

create query temporary graph view sample_1 as (a) [b] with graph_randomwalk(@sample_1,
"/tmp/xxx1234", @start_node, '{steps: 6, direction: "out"}') as unapply(vertex, step) return
uid(vertex), step order by step;

drop var start_node;
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3. CONFIGZ%iii B
a. steps: 10, HTHREUEZH
7 "both” FF &AM, "IEIA k7w ANy sk Nl

" 7

1n

b. direction: “out

1]
4. RIFIFB
a. vertex, RJJ &2y

b. step, Bl A)Z%

6.1.7. 3 X & I (Community Detection)

A X R ISR TEAR 3 — 5 (PR DUDRE 4 i ) o0 A DX, BEAE S i HH 2 6 1R X 2 25 M) 45 L

6.1.7.1. 1B T & (Connected Components)

1. BkEA 591 o mE VA E R TR e g W B SRS, AN A B P TR S A ERE AR A
CAX A TT 1) o 55310 53 5 50 AR B 2 B 10 5 Y B AR 1 2544

2. i H 7~

AP - REEA N XS

create query temporary graph view sample_1 as (v) [e] with graph_connected_component(@sample_1,
"/tmp/view_1", '{limit: 18}') as unapply(vertex, community) return uid(vertex), community;

B2 — 3R B AR R X R /N

create query temporary graph view sample_1 as (v) [e] with graph_connected_component(@sample_1,
"/tmp/view_1", '{limit: 1@, printVertex: false}') as unapply(wccNum, maxWccSize) return wccNum,
maxWccSize;

3. CONFIGZ i
a. printVertex: true, HTI8ELEF NN SN ALK S, BRILH true
4. RSB
a. vertex, Rl &2
b. community, BIf:IX 5, E#EEAK long KA
c. weeNum, BPAEXANEL, Hd2kik long R
d. maxWeeSize, BPE RS AL, Bda2kih long KM
6.1.7.2. 583% 18 T & (Strongly Connected Components)
L BRI I s m BT S R T O ) SRS, BN R i T T R A e

NIHAT AR AT I o S IEIE 73 S TR LK) S T AR SR 20 A i B o 4t 90 T B ) 4 s AT 1)
PN CIETHE A Ay AP

2. 7

AP = REEAT RN R RHX S
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create query temporary graph view sample_1 as (v) [e] with
graph_strongly_connected_component(@sample_1, "/tmp/view_1", '{limit: 10}') as unapply(vertex,
community) return uid(vertex), community;

B2 — 3R B AR R X IR /N

create query temporary graph view sample_1 as (v) [e] with
graph_strongly_connected_component(@sample_1, "/tmp/view_1", '{limit: 10, printVertex: false}')
as unapply(sccNum, maxSccSize) return sccNum, maxSccSize;

3. CONFIGZ%iii ]
a. printVertex: true, HITH7E AT EHEEAN RO N AL S, BRIN N true
b. limit: 10, F @SR K AR S
c. directed: true, HITHR & HA o BIvHE, BRAEHAT MK
4. 3Rl
a. vertex, H[I 2y
b. community, RPFLIX'5, #da3EAh long AU
c. weeNum, BIFEDXANEL, a8 AY%4 long KAY
d. maxWecSize, R AtDXA S midk, HdiEAh long A

6.1.7.3. SR AEIE(LPA)
L VLR RS AR LS T B B 2% 2 Uik, R L2 b ic 10 1 AR 28 5 00 L4 4 it e
AR, IR B AR AR BRI AL X . B
a. BN SIS ME— AL X S
b. JFRIERAEREIRE, BN 50K B S AR TR b 48 45 s IR 2 IR bR %%
c. IEMREBIFTA T KRB P AL B 18 3 RIE AR
2. WH=B

B — BB RN R AR X S

create query temporary graph view sample_1 as (a) [b] with graph_lpa(@sample_1, "/tmp/view_1",
"{rounds: 10, limit: 10}') as unapply(vertex, community) return uid(vertex), community;

P2 - BER XS KA

create query temporary graph view sample_1 as (a) [b] with graph_lpa(@sample_1, "/tmp/view_1",
"{rounds: 10, limit: 10, output: "stat"}') as unapply(number, modularity) return number,
modularity;

3. CONFIGZ%iiit ]
a. rounds: 10, FT&EIECHEEL

b. output: “stat”, HIFuEHIHEA, YOV RO N IAEX S, FREN stat Haihiit
DA BN N PRI B

4. IRFFB

a. vertex, R[Sz
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b. community, HI4EX5, F#a2k#h long JEA!
c. number, BPAEX/NEL, HPakAk long KM
d. modularity, HIFLERRE, E#E25#Y% double 2574

6.1.7.4. Speaker—ListenerfRS £ % (SLPA)

1. 5HkfE Speaker-Listener A% &Hk5IL (SLPA) bR BALREHILI)— ARy, wlAUHRHE ]
AR 7o HDSARBALAR L, DR 2 SeR M5 BT e T2 Mt X, SLPA S35 WT LUAE
AR P YE TS 2 A hR2E, B IR 3 B I IR R B AR A FR2E

2. )

create query temporary graph view sample_1 as (a) [b] with graph_slpa(@sample_1, "/tmp/view_1",
"{rounds: 10, threshold: ©0.2}"') as unapply(vertex, communities) return uid(vertex), communities;

3. CONFIGZA{ii e

a. rounds: 10, T & B EMLRE

b. threshold: 0.2, HJT4REidugbr it IR BIME, HILREIN T2 BUE FFR 20 7 45 R AT
4. IR[EIFBE

a. vertex, R[Sz

b. communities, BT i@ FHAr%s, kAl array KM

6.1.7.5. Fast Unfolding(Louvain)

I 5ykfi/ FastUnfolding Skt &y E ek, 255 RS AL At XA 50y, JeHIEH
T RIZRPERIAE X g5, A2 2 AR Il i SO B S KA DX AR AR R AR it kA e
PP FARL, A H R Py o D0 5% 4k X G5 R 5 8 TR 73 o AR S JR R PR A DX A X114 3 P
B BN A PRI AL X R A AR 0. 3-0. T2 [A) o AEHE iAok

Q=5 YAy~ B5)g(c, )

2m
ij
Hb, Ay RFWE i fo j LEANRE, m=33, A; REEFHAL
HREZM, k=3, A; REWK i LAHANRE, ¢ RFTWK i FiE
HE, 8, ;) RFTE i FFERE S j Fs KHFKRE, WRc=c
W 8(ciye;) =1, FNM 8(ci,cj) =00
ERIERE, RREZEHHARNY:
AQ:[%——Zz‘,‘;;f'l
R, ki RRRE c PR E i WARELR, ¥, AFEHE ¢
P RAHEANRE,

2. B

AP = REEAT RN KX S

create query temporary graph view sample_1 as (v) [e] with graph_fastunfolding(@sample_1,
"/tmp/view_1", '{limit: 10}') as unapply(vertex, community) return uid(vertex), community;

P2 - REFEX B RAR R

create query temporary graph view sample_1 as (a) [b] with graph_fastunfolding(@sample_1,

"/tmp/view_1", '{limit: 10, output: "stat"}') as unapply(number, modularity) return number,

modularity;

3. CONFIGZ:%kiii
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a. rounds: 10, T & B ECHREL

b. tolerance: 0.000001, HT¥5eiEAdfe P AR (e, HIRAER B AR b /N % R I vk &5
w_

c. output: “stat”, FITBOEHEE, BRUCH AR AR SO RS, FREN stat Ak
DXANEOR R R RSB

4. R B
a. vertex, HJ iz
b. community, BIfLX ‘%5, E#EEAK long KA
c. number, RIFEXANE, #Hi2KMh long KM
d. modularity, RUFEEREE, HHi25%Y% double 2%

6.1.8. 911 B (Similarity)

AR SR N — AR AT (R B AR AR A, VAN S € AT i Z TR ARARAURE , AT - R R ARADURE d5 s P 1
SR

6.1.8.1. JaccardAH{LL BE
L BERI T A R AL Z [l AR A A 2 e ke o AN

_J4nB| _ |AnB]
I B) = OB ~ AT+ 1B = [ANB|

i, Afe B ARANEA.

2. PR

decl x:list[bytes];
decl y:list[bytes];

X
y :

2 ] return collect(id(a));

match (a) where uid(a) in ["1","2","3"
2","4"] return collect(id(b));

match (b) where uid(b) in ["1"

return graph_jaccard_similarity(@x, @y);

drop var x;
drop var y;

3. CONFIGZHuil]: LSHAE
4. IRFIFEE: MRUEE, IS double K7
6.1.8.2. PearsonfB{L &

L SRS F T HBA R A SR 2 1] AR AN 22 e e e v 3 OA

Pearson(A, B) = CHEL)
paPB
i, Afe B AR EAMEH W E. cov(A,B) h A BHHFT £, pa

A AWAEZ, pp A B HiREE.

2. 7
a. Il — LA ARG Z R AOATALLEE
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decl x:list[double];
decl y:list[double];

nqn o mgn w

match (a) where uid(a) in [

"] return collect(todouble(uid(a)));
match (b) where uid(b) in ["

3
","2","4"] return collect(todouble(uid(b)));
return graph_pearson_similarity(@x, @y);

drop var x;
drop var y;

b. B2 — LEELPA KU B YRR & Z A AALLE

decl x:list[double];
decl y:list[double];

match (a) where uid(a)

"1" return [todouble(a.age),todouble(a.salary)
match (b) where uid(b)

"2" return [todouble(b.age), todouble(b.salary)

= l;
= l;
return graph_pearson_similarity(@x, @y);

drop var x;
drop var y;

3. CONFIGSH Ui : LZHNE
4. RFIFBE: ARUEE, BEREZETN double 2RI

6.1.8.3. Cosine H{LE
Lo BVER s T B IRFEAEE Z ] AR AL A 2= e e Lo AN

A-B -z a; X b;
054, B) = [ 1Bl = 2 S S
S, Af B ARLEAHENHE.

2. B
a. BT — EEEBPAS S 2 T AR

decl x:list[double];
decl y:list[double];
match (a) where uid(a) in ["

", "2","3"] return collect(todouble(uid(a)));
match (b) where uid(b) in [" 4

1
1","2","4"] return collect(todouble(uid(b)));
return graph_cosine_similarity(@x, @y);

drop var x;
drop var y;

b. B2 — LEACPA mU R PESR & Z R ATTALLEE

decl x:list[double];
decl y:list[double];

match (a) where uid(a)

"1" return [todouble(a.age), todouble(a.salary)
match (b) where uid(b)

"2" return [todouble(b.age), todouble(b.salary)

l;
I
return graph_cosine_similarity(@x, @y);

drop var x;
drop var y;

3. CONFIGSH Ui H]: LSHNE
4. RIAIFB: UEAE, 3% double 2RAY
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6.1.8.4. OverlapFE L &
L BERIS . T B BRAEARER 2 R] B ARABL I 0 22 ek o Lo v Xh

|An B|

O B) = in(al 180}

H_¥, Af B HENES.

2. )
a. BT — LA S 2 T AR

decl x:list[double];
decl y:list[double];
atch (a) where uid(a) in [ ,2n

X =m
y 1=m
return graph_overlap_similarity(@x, @y);

drop var x;
drop var y;

b. B2 — LEECPA mUB B YESR & Z R A AALLEE

decl x:list[double];
decl y:list[double];

X
y :

match (a) where uid(a)
match (b) where uid(b)

return graph_overlap_similarity(@x, @y);

drop var x;
drop var y;

3. CONFIGSHitm: LS E
4. RIAIFB: AU, Bdh2RAh double 57

6.1.8.5. BX R FE B AHIL B (Buclidean Distance)
L SR AT SRR R . A

a4, B) = | Y (e — b2
i=1

g, A B HBELEGMEN R HF o RTE-DRNE ( £4
T, b REFAREE  ELAT.

2. B
a. BT — EEEBPAS SRS 2 T AL

decl x:list[double];
decl y:list[double];

X
y :

match (a) where uid(a) in [ 2

match (b) where uid(b) in [

o
e
return graph_euclidean_distance(@x, @y);

drop var x;
drop var y;

b. B2 — LEACPAS mU R PESR & Z TR A ATALLEE

"1" return [todouble(a.age), todouble(a.salary)
"2" return [todouble(b.age), todouble(b.salary)];

TTEHAESﬂtAIHP

"1 '3"] return collect(todouble(uid(a)));
atch (b) where uid(b) in ["1","2","4"] return collect(todouble(uid(b)));

l;
1;

","3"] return collect(todouble(uid(a)));
2","4"] return collect(todouble(uid(b)));
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decl x:list[double];
decl y:list[double];

X -
y °

match (a) where uid(a)

"1" return [todouble(a.age), todouble(a.salary)
match (b) where uid(b)

"2" return [todouble(b.age), todouble(b.salary)

l;
I
return graph_euclidean_distance(@x, @y);

drop var x;
drop var y;

3. CONFIGSHuil]: LSHWE
4. IRPIFEE: MRS, BRI double 2R

6.1.8.6. J5 JEARLEE

Lo HEMA . T LB e W R Z AU E AN 2253 e Lo JEPBR Dice RESMLMRE AKX T L
Xgry, Dice RAUMANXAFEUIF:
2(AN B|

|4+ B
H¥, AR BAANNT Rz foy WAERSE, A=N(z), B=N(y).

Dice(A,B) =

2. WH B
I - R B 538 T RJaccard AEDL B B iR O KA i R EAEUE

decl node1l:bytes;

nodel := match (a) where uid(a)="1000" return id(a);

create query temporary graph view sample_1 as (a) [b] with graph_node_similarity(@sample_1,
"/tmp/view_1", @nodel, '{metric:"jaccard",topk: 10}') as unapply( vertexl, vertex2, similarity )
return vertexl1, vertex2, similarity;

drop var nodeil;

B2 — R[5 48R T R Overlap AR AURE S ARAIKANTT R R HAR U

decl node1l:bytes;

nodel := match (a) where uid(a)="1000" return id(a);

create query temporary graph view sample_1 as (a) [b] with graph_node_similarity(@sample_1,
"/tmp/view_1", @nodel, '{metric:"overlap", bottomk: 10}') as unapply(vertexl1, vertex2,
similarity) return vertexl, vertex2, similarity;

drop var nodeil;

A~PI3 — RIEI ST RDice AU B R RHIKANT m R FH AR

decl node1l:bytes;

nodel := match (a) where uid(a)="1000" return id(a);

create query temporary graph view sample_1 as (a) [b] with graph_node_similarity(@sample_1,
"/tmp/view_1", @nodel, '{metric:"dice",bottomk: 10}') as unapply( vertexl, vertex2, similarity)
return vertexl1, vertex2, similarity;

drop var nodeil;

P4 — R IE] £ EYE B A Dice A U BE SR R HVKAN T el B FARUE
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create query temporary graph view sample_1 as (a) [b] with graph_node_similarity(@sample_1,
"/tmp/view_1", '{metric:"dice",bottomk: 10}') as unapply( vertexl1, vertex2, similarity) return
vertex1, vertex2, similarity;

3. CONFIGZ%{iit i
a. metric: “jaccard” | “overlap” | “dice”, HH T H I KIAHRLE T T =

b. topk: 10, HIFH&ERPIABLE Bm) K A1
c. bottomk: 10, M THRERBABULRICK K NI, FHFRINTEE topk 5 bottomk I topk

Gavd
d. @nodel, WIAEAEAEVE AN, E5ILSH @nodel AEAIH{E R
4. 3R [E B

a. vertexl, BT &11 uid
b. vertex2, BI7 21 uid
c. similarity, HIAHLRE, E#E2RAY% double KA

6.1.9. &I P (Link Prediction)
S I TN SV T A PRI X % 5K, Y 2 D 7 A e R (T e

6.1.9.1. 3£[E]4PJE (Common Neighbors)
L BER HRIREINANE @ 1 3L m A8 s, LR m a2, WA 1Y AR Rk A s 4 1 mT
RetEt s . Ht A
CN(z,y) = |N(z) N\ N(y)|
Hd, N(z), Ny) /R AF K o foy B4 EES

2. W)

decl x:bytes;
decl y:bytes;

X
y !

"1" return id(a);

match (a) where uid(a)
"100" return id(b);

match (b) where uid(b)

create query temporary graph view sample_1 as (a) [b] with graph_common_neighbors(@sample_1,
"/tmp/view_1", @x, @y, '{relationship_direction="BOTH"}') as unapply(score) return score ;

drop var x;
drop var y;

3. CONFIGZ#ii]

relationship direction: “INCOMING” | “OUTGOING” | “BOTH”, FH T B &y i, ANiak# Xl
) 1 G408 Joe A

4. R B
score, HPILFARfuHCE, HHRAH int KA
6.1.9.2. FL4BJE $ (Total Neighbors)

Lo SRk SRR AN A R AR e, R AR 2, PN R RK ™ A BERE ) T et
W R Wt AR
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TN(z,y) = N(z) UN(y)|
R4, N(@), Ny) aAAF Kz oy BEEESE.

2. Iz

decl x:bytes;
decl y:bytes;

X
no

match (a) where uid(a)
match (b) where uid(b)

"1" return id(a);
"100" return id(b);

create query temporary graph view sample_1 as (a) [b] with graph_total_neighbors(@sample_1,
"/tmp/view_1", @x, @y, '{relationship_direction="BOTH"}') as unapply( score ) return score;

drop var x;
drop var y;

3. CONFIGZ4L i3t

relationship direction: “INCOMING” | “OUTGOING” | “BOTH”, FIT-¥&Eiykfdi Hil. Ailaks 2
) 3 45 T4 e B
4. IRNFE

score, HIIL[FESRSEECE, HRAh int KA

6.1.9.3. Adamic Adar

Lo SRS ST E A AN ICR SR SR AR o, DO B B8, TRk kA X0

1
Awy)= Y
wEN(z)NN(y) log|N(u)|

A, N(z), Ny) @A AF Kz, y WEEES.
2. W7 H

decl x:bytes;
decl y:bytes;
X -
y :

match (a) where uid(a)
match (b) where uid(b)

"1" return id(a);
"100" return id(b);

create query temporary graph view sample_1 as (a) [b] with graph_adamic_adar(@sample_1,
"/tmp/view_1", @x, @y, '{relationship_direction="BOTH"}"') as unapply(score) return score ;

drop var x;
drop var y;

3. CONFIGZ:%kiii

relationship direction: “INCOMING” | ”“OUTGOING” | “BOTH”, M T-i% B & VEAFHHil. ANilaks
[BUES AR EEE-§

4. IRFIFB

score, BIJL[FRIAFEE e, HPaRMN int 0

6.1.9.4. Resource Allocation

Lo HEMAY s SRS S RS R AR 40 B, IR TRk A Ok -

RAwy)= Y o

u€N (@)NN (y) [N ()]
£, N(z), Ny) 2AATR ¢, y WEEES.
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2. 7

decl x:bytes;
decl y:bytes;

X
y !

match (a) where uid(a)
match (b) where uid(b)

"1" return id(a);
"100" return id(b);

create query temporary graph view sample_1 as (a) [b] with graph_resource_allocation(@sample_1,
"/tmp/view_1", @x, @y, '{relationship_direction="BOTH"}') as unapply(score) return score ;

drop var x;
drop var y;

3. CONFIGZ#ii o

relationship direction: ”“INCOMING” | “OUTGOING” | “BOTH”, HI T B EFAGH k. Nk
[ERUE AR YR =y

4. R B

score, RIJLRIZEfEECE, HHEIEAN int R

6.1.9.5. Preferential Attachment

Lo SR SR PPN € Y R AR R e k508

PA(z,y) = |N(2)| *N(y)|
£, N(z), Ny) AAATR ¢, y W4 EES.

2. B

decl x:bytes;
decl y:bytes;

X
y :

match (a) where uid(a)

"1" return id(a);
match (b) where uid(b)

"100" return id(b);

create query temporary graph view sample_1 as (a) [b] with
graph_preferential_attachment(@sample_1, "/tmp/view_1", @x, @y,
"{relationship_direction="BOTH"}") as unapply(score) return score;

drop var x;
drop var y;

3. CONFIGZ%ii B

relationship direction: “INCOMING” | “OUTGOING” | “BOTH”, i T-i& B &yt ik, ANiaka X
) 1 G408 Joe 2

4. IRAFE

score, HISEFRIABRER, Bkl int K

6.2. StellarDB3.05 L3 & M BH

StellarDB3. ORRA K H L AEStel larDBA. ORCA H A] LLIEAT, (HE D HIEE4. ORA P AN S FE, S0 H ikl
KHBEE (BE i) i EirtEae.
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6.2.1. PageRank
1. FLfE N PageRank SVETHSL IS b fUKIAHOCHE M E 2%, thGoogle A m) K], & Wik A2 M 5Tk
% . {EStellarDB 4. ORA X IZHIEAT T S EIB S, AAHZEE & .
2. W5
g;geg_ga?g;?nk(vertex_caller, vertex_callee, half(Boolean) = false, factor(Double) = 8.85,
3. LY
a. vertex_caller, H T4l m%4
b. vertex callee, M T¥REX L4
c. half, M THE A EEW A QT m B R AR ol , 9 4 false
d. factor, HT &% damping_factor, ERIANO0.85
e. iters, M TWEFEIEIEHNRE, BIAN10
4. R[A54
a. vertex, BIFISIAHES id
b. rank, H PageRank fH
5. <l

match [f] with graph_pagerank(startuid(f), enduid(f)) as unapply(vertex, rank) return vertex,
rank limit 10;

6.2.2. GuaranteeCircle
L S AT HANZHEE A S StellarDB 4. 0 iE %,
2. ZHUW: LSHIE
3. IR
a. vertex, HIFSRHHES id
b. circle id, BPAbT-¥ LRI id

4. 7B

match [f] with graph_circle(startuid(f), enduid(f)) as unapply(vertex, circle_id) return vertex,
circle_id limit 10;

6.2.3. All Pair Shortest Path

L AR 2R AR T S S PR R Y R R AR B . H T2 SEE B AN SCHFStel larDB 4. O
%o

2. Wk
graph_allpair_shortestpath(src, dst, weight, half(Boolean) = false, printType(String) =
"distance' | 'path' | 'both', printMultiplePaths(Boolean) = false, step(Int) = 6,
pathNumber (Int)

= 5, dataClean(Boolean) = false, <order(Boolean) = false>);
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3. BB
a. src, FTHREIE M4
b. dst, JATHEL R4
c. weight, M TR EYIH
d. half, HIT4&E 2 BIE A JUTomE Rl o , Bach false

e. printType, FITHREHilRE AR, LA EE (distance) . ¥4 (path) , HEENE
#1% (both) =Fpik$%

f. printMultiplePaths: WUEREFIEAEH 24, W 2485
g step: HIT 20U 5 Jo B A0 IV B 0 B o)
h. pathNumber: WIREBRIEARAT L5, WKEZHi pathNumber 412 # pathNumber -1, W
4l
i. dataClean: WIRFIAZIAAAEE R A null (HEMEIRGOL, WK XSEHENR true
J. order: FTENERATEREFEENT, EGHRMEHEAN id B EREHT. Bk false
4. R[4
a. (src, dst, distance), H . £, W&
b. (src, dst, path), B, &k, %
c. (src, dst, distance, path), RS, &, BHES. BRie
5. il

match [f] with graph_allpair_shortestpath(startuid(f), enduid(f), 1, false, 'distance', false,
6

1: false) as unapply(src, dst, distance) return src, dst, distance limit 10;

6.2.4. Triangle Counting

I HiLfEif: Triangle Counting M T = MELE, WH THEAZ N g b, BB ARo3#r
FIRVERI o A R BOR [IME A AR 5

2. W7
graph_triangle_count(src, dst);
3. R[HF4
triangles, Bl —=fE0E, HHikAh long KA
4. 74

match [f] with graph_triangle_count(startuid(f), enduid(f)) as unapply(triangles)
return triangles;

6.2.5. Global Cluster Coefficient ( deprecated )

StellarDB 5. 0.0 X% e EA FFUEAT S FF

6. StellarDBEH 1 | 137



TRANS 'i/l RrP

6.2.6. Eccentricity ( deprecated )

StellarDB 5.0.0 *fiZ% ek EAHHEAT S FF.
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6.3. EHEMERY &
6.3.1. FBI LR B (3.0/R4)

match (a)-[f]->(b) with <GRAPH_ALGO> as unapply(vertex, result) set
findNodeWithId(vertex).property_name = result;

il

match (a)-[f]->(b) with graph_pagerank(id(a), id(b)) as unapply(v, r) set findNodeWithId(v).rank =
r;

Wi AT IZER), ¥ PageRank £y, Wi/ findNodeWithId() mGEEREINI N A, FFET A
rank [EXEHN ro

* findNodeWithTd () Jrik R SGEMRME N1 d3k BT 5, PrBLESR S 8 vertexokRIEE N
0 miidfE, Hrftts st e,

* Hiiiproperty_name H 882 818 I schema ' A7 E HIFI4, ASCHFEIAEROFIZI4 . 0
R AR LB R b, 5T fE schema BL1iE € 25 A 51 o

6.3.2. EIH L RE M (4.0kA K L)

create query temporary graph view GRAPH_VIEW_NAME as (v) [e] with GRAPH_ALGO(@GRAPH_VIEW_NAME,
VIEW_STORE_PATH, CONFIG_MAP, PROPS) as unapply(vertex, result) bulk set
findNodeWithId(vertex).property_name = result;

NI

create temporary graph view sample_1 as (V)

[e
'{factor: ©.85, rounds: 5}') as unapply(v, r)

] with graph_pagerank(@sample_1, "/tmp/view_1",
bulk set findNodeWithId(v).rank = r;

W HATIEER), ¥ PageRank 3k, Mt findNodeWithId() BRECHEINT N A, W5 A
rank XN ro

0 Hilproperty name H §8 /& 8 I schema L 45 2 114144, AN CFREI S H S 4. R i
PAER M B RS R, TERE T E schema LR @ 25 A 1141,

6.3.3. AEEERRHEXRRRR
bl i SR 1 Quark Y SCA LR 22

L. REMBHSHANRIE;
2. BMBIZ N a c0, a clf, FFEilidalias>kHE X4

- 5 HiPageRank k4 I B test db. page rank result

create query temporary graph view algo_test_view_1 as (a) [b] with graph_pagerank(@algo_test_view_1,
"/tmp/algo_test_view_1", '{factor: ©.85, rounds: 10}') as unapply(vertex, rank) store
tostring(uid(vertex)) as uid, todouble(rank) as rank_value into txt table test_db.page_rank_result;
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7. StellarDB H fFE X RRE . AT EAMEE
Vs

7.1. HE X RE

StellarDB>ZFEH I E 2 e, s INJE v Ecypher i) i ] .

7.1.1. BEXREEH

FE LR ORI java/scalalli S ITA, ATERRSCIUMRIEESE, i pljartd, I E 2 gk
FStellarDB. i ZESEHLMFEI U T PIFN, T BATEFEAR AR A& K

1. 4kKUDFHES
2. #kKGenericUDF3EZS,

7.1.1.1. R UDFEH 2
RSP R, ThRERCN M SCRFQuark UFEARIM . B FiMap. & 5 SK LT L1248 .

47K org.apache.hadoop.hive.ql.exec.UDF 5 4k KUDFANZsE M evaluate /2 HIR[FME R BIAGEN void,
F7 € X Z A evaluate JJIEA RS HHIR ] T AL BEA R 2R Y i dfs

@Description(
name="my_plus",
value="my_plus() - if string, do concat; if integer, do plus",
extended = "Example : \n >select my_plus('a', 'b');\n >ab\n >select my_plus(3, 5);\n

.g"
)
/%%
* SCULUDF R AL, B 54 R PUTHHE, intZRRPAT Iinkiz H.
*/
public class AddUDF extends UDF {

[ **

* s AR, BRI

* 1. HE&WIICN evaluate

* 2. ZHECRRFMEIM ALY : Javazi AR Javatididi, org.apache.hadoop.io.Writable:287, List. Map
* 3. MREC - EEAEIREME, AEEA void

*/
public String evaluate(String... parameters) {
if (parameters == null || parameters.length == 0) {
return null;
}
StringBuilder sb = new StringBuilder();
for (String param : parameters) {
sb.append(param);
return sb.toString();
}
/%%
* SCRFRRETE A
*/
public int evaluate(IntWritable... parameters) {
if (parameters == null || parameters.length == 0) {
return 0;
long sum = @;
for (IntWritable currentNum : parameters) {
sum = Math.addExact(sum, currentNum.get());
return (int) sum;
}
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7.1.1.2. 4k & GenericUDFEE 2K

ZRIEEE NG, ST IR 24— 28 SCRMERK R AFREMISE, v DARYE S BN BRI B S A
[F] R 4R, DT AR BEAIC

— AR LN N LR 5 N A ] GenericUDF: AR ZEBLE A% R B R A HAT - 12 R B D e AR TR
. Y EGRRZ .

GenericUDFF4m ANt 240258 HOb ject Inspectorff 2%, ObjectInspectorZSH T {Effi itk & 226 G K123 0UfE
Ko GenericUDFif; ZAEHI ) itHadoop it 30, AZ i HUDFI Javaf 5SS At . i fe HOA MG R«
JavaZsl HadoopZ$ 7Y

Byte ByteWritable

Short ShortWritable

Integer IntWritable

Long LongWritable

String Text

Character HiveCharWritable

Boolean BooleanWritable

Float FloatWritable

Double DoubleWritable

BigDecimal HiveDecimalWritable

Date DateWritable

List ArrayListWritable

Map<K.V>  HashMapWritable

kK org.apache.hadoop.hive.ql.udf.generic.GenericUDF. iy % SLH LN =AM vk

public class MyCountUDF extends GenericUDF {
private PrimitiveObjectInspector.PrimitiveCategory[] inputType;
private transient ObjectInspectorConverters.Converter intConverter;
private transient ObjectInspectorConverters.Converter longConverter;
/1 Hlate
@0verride
public ObjectInspector initialize(ObjectInspector[] arguments) throws UDFArgumentException {

// DeferredObjectif S prZ A NMWritable
@0Override
public Object evaluate(DeferredObject[] deferredObjects) throws HiveException {

}

/] REUER

@0verride

Eublic String getDisplayString(String[] strings) {

initialize ) Jj¥LHAE GenericUDF MIARAGIS B — I, AT —284I0atkiglE, s SHMERE: &
FORAG A Hed, B IR EZETY . initialize() FE return —4> ObjectInspector =Lffl, FH T3~
H € XUDFIR [FME A . initialize() IR BB R E T evaluate() KR EIE KA. #)if0bjectInspectorif, ANE
Fnew1 7 A0, MizH L) B LA,

AN B
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public ObjectInspector initialize(ObjectInspector[] arguments) throws UDFArgumentException {
int length = arguments.length;
inputType = new PrimitiveObjectInspector.PrimitiveCategory[length];
for (int i = 0; i < length; i++) {
ObjectInspector currentOI = arguments[i];
ObjectInspector.Category type = currentOI.getCategory();
[ IR S HR A
if (type != ObjectInspector.Category.PRIMITIVE) {
throw new UDFArgumentException("The function my_count need PRIMITIVE Category, but

get + type);

U—~—

rimitiveObjectInspector.PrimitiveCategory primitiveType =
((PrimitiveObjectInspector) currentOI).getPrimitiveCategory();
inputType[i] = primitiveType;
switch (primitiveType) {
case INT:
if (intConverter == null) {
ObjectInspector intOI =
PrimitiveObjectInspectorFactory.getPrimitiveWritableObjectInspector(primitiveType);
intConverter = ObjectInspectorConverters.getConverter(current0OI, intOI);

break;
case LONG:
if (longConverter == null) {
ObjectInspector longOI =
PrimitiveObjectInspectorFactory.getPrimitiveWritableObjectInspector(primitiveType);
longConverter = ObjectInspectorConverters.getConverter(currentO0I, longOI);

break;

default:
throw new UDFArgumentException("The function my_count need INT OR BIGINT, but

get " + primitiveType);
}

}
[ /IRIAIgE YRR, s EwriableObjectInspector, iXHF kevaluateiR {25k LongWritable
return PrimitiveObjectInspectorFactory.writableLongObjectInspector;

evaluate () /5¥ &GenericUDFIAZ .0 v, H g XUDFISEELZ 4. T B Bk PEZRM Y initialize()
EX 8 IR

public Object evaluate(DeferredObject[] deferredObjects) throws HiveException {
LongWritable out = new LongWritable();
// deferredObjects/&
for (int i = 0; i < deferredObjects.length; i++) {
PrimitiveObjectInspector.PrimitiveCategory type = this.inputType[i];
Object param = deferredObjects[i].get();
switch (type) {
case INT:
Object intObject = intConverter.convert(param);
out.set(Math.addExact(out.get(), ((IntWritable) intObject).get()));
break;
case LONG:
Object longObject = longConverter.convert(param);
out.set(Math.addExact(out.get(), ((LongWritable) longObject).get()));
break;

default:

throw new IllegalStateException("Unexpected type in MyCountUDF evaluate : + type);

}

return out;

getDisplayString ) R[FI[1)72 explain I ERIMGEE . KEAREreturn null, 50A]REEIZAT NI H 2545

B

public String getDisplayString(String[] strings) {
return "my_count(" + Joiner.on(", ").join(strings) + ")";

7.1.2. BEXRENE

LR TF ARG A€ ORI H AT Bl jar t, VER: jar WHAYEECUDF 2844, AREMBIATUDF 2§, 7E40
R4 b, e M.
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2. fEH jar® A MR

1. K jar e AR 55 2SHDFS AN AR 9 H 3¢ hdfs dfs -put Transwarp-UDF-1.0-
transwarp.jar /tmp/test. F¥& tbeelinefdi & AV N ok % .

config query.lang sql;

-- QUK AR

CREATE PERMANENT FUNCTION my_count AS 'io.transwarp.inceptor.MyCountUDF' USING JAR
"hdfs:///tmp/test/Transwarp-UDF-1.0-transwarp.jar';

- QU I R H

add jar hdfs:///tmp/test/Transwarp-UDF-1.0-transwarp.jar;

create temporary function my_count as 'io.transwarp.inceptor.MyCountUDF';

2. B jar@ il Bllquark serverfiffrf/usr/lib/inceptor/libHE Fo FF&s%beel inefd FH Ui
I ESRAE

-- AR A BREL
CREATE PERMANENT FUNCTION my_count AS 'io.transwarp.inceptor.MyCountUDF';
-— QI I R
create temporary function my_count as 'io.transwarp.inceptor.MyCountUDF';

3. MIBREREL

config query.lang sql;

- BRI AR H

drop permanent function if exists my_count;

- TR B R

drop temporary function if exists my_count;

-- HHjarty

deleteres jar hdfs:///tmp/test/Transwarp-UDF-1.0-transwarp.jar;

7.2. HEXAFHELRE

Stel LarDBSZFEFHL PN (152 SAFREIERE, 45— 4L B

7.2.1. HEMFHTRSEH

H € XAt Rl i java/scalailfi 5 A, i skiCallableProcedured% I, 4k jartd, K jartl i
B EIPER A H sl i iy v EM 2 Stel larDBH

CallableProcedurefZ 1% XU R

trait CallableProcedure extends Serializable {
[ AR RS 44, W R TN Hinth s HIR SRS A
def signature(): ProcedureType
/| BAARAT 4R
@throws[CypherException]
def apply(ctx: CallProcedureContext, input: Array[RDD[_]]): RDD[_]
/11
def init(ctx: CallProcedureContext): Unit
/ 1 B
def clean(ctx: CallProcedureContext): Unit

LUl ¢ LT —A~44 Aprocedures. getnodes /7 fif ik #2:
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class NodeProcedure extends CallableProcedure {
override def signature(): ProcedureType = {
ProcedureType.Builder(

QualifiedName.apply("procedures.getnodes"), //procedures}fiy#%3il,

bylabelly )& MR HEARKE FAFfift i R R I — b i1

ProcedureCategory.SIMPLE) //28%4: ¥ J¢SIMPLE|ALGO|CYPHER

.inputArgs("label_name", VarStringType) //i& X iiNZ5
.inputArgs("limit", IntType) //i& XHiAS3
.outputArgs("uid", VarStringType) //:& itz
.descr:&u;tion("get_nodes_with_label_procedure") [ AR A , J7 A v LU B A7 i o
.build

// BlErdd, fEserveriiih AT

override def apply(ctx: CallProcedureContext, input: Array[RDD[_]]): RDD[_] = {

/1 RWSH

val labelName = ctx.inputOI
-apply(8) , , .
.asInstanceOf[WritableConstantStringObjectInspector]
.getWritableConstantValue
.toString

val limit = ctx.inputOI
-apply(1) ) ,
.asInstanceOf[WritableConstantIntObjectInspector]
.getWritableConstantValue

.get()
// FEERDDAE Ay ik [n| 452, RDDAL Ak HEE 4
new RDD[Any](OperatorEnv.sc, Nil)
override def compute(split: Partition, context: TaskContext): Iterator[Any] = {
// CallProcedureContextmi3il | F3r
val graph = ctx.getGraph()
val response = graph.prepareSearch(ctx.getGraphConf())
.setQuery (
new VertexQuery().setFilter(
) GraphLabelFilter.build().add(labelName)

)

.setLimit(limit)

.get()

.asInstanceOf[SearchResponse[Vertex]]
new Iterator[Any] {

var curCount = @

override def hasNext: Boolean = {

response.hasNext && curCount < limit

override def next(): Any = {
curCount += 1
val vertex = response.next()
Array(new Text(vertex.getUserId))

}
}

override protected def getPartitions: Array[Partition] = Array(
new Partition {
override def index: Int = ©

)
}

override def init(ctx: CallProcedureContext): Unit = {
//do nothing

override def clean(ctx: CallProcedureContext): Unit = {
//do nothing

/1 frapplyzJi/rX44T, frexecutoriifi 1]
override def partition(ctx: CallProcedureContext, split: Int, iterator: Iterator[_],
sparkTaskContext: TaskContext): Iterator[_] = {
iterator.map(it => {
val text = it.asInstanceOf[Array[Text]].head
new Text(s"uid is ${text.toString}")
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// ffprocessPartitionZ JEHHT/bEE, frserveryiififH
override def collect(ctx: CallProcedureContext, input: RDD[_]): RDD[_] = {
input.mapPartitionsWithContext((context, partition) => {
val buffer: ArrayBuffer[String] = ArrayBuffer()
partition.foreach(p => buffer.append(p.asInstanceOf[Text].toString))
Iterator(Array(new Text(buffer.mkString(","))))

/] AtruetiifHETT Zuse graph
override def isQuery: Boolean = true

signature () & XA REN o5 B . WitProcedureType. Builder 4 I&E &Y, & X AFR KA, AR
B, hRERIASE S B

apply O fEserverimfi 4T, MCallProcedureContext RN b F3CfF B LA H AN, MR E 1abel 1 41
ffcountif k15 EBEAT 2, F5H5 ARDD;

partition() ¥fapply  rddifffT /0 X ALHE, fEexecutord /AT AT, IKE— L8157 % 8 14T 55 TR IX
HLALBE

collect ) ¥partition/i e bt AbRE, fEserverdith AT, TGS THI S AT 45 4r i B A 3
init () flclean ) AT LAHIURAL . 5T FCal IProcedureContext{g B o

isQuery O HI T AW -t #2 2 &5 A i), i B2 5208 f fifuse graph

7.2.2. HE XA EI R INE

L BT R B ARG R I I H TR A jar E
2. B jartlBCEHDFS AN AR Y H 5% hdfs dfs —put . /target/stellardb—apoc—1.0. jar /tmp/poc/
Bkbeel inefl AT :

config query.lang cypher;

use graph twitter;

add jar hdfs:///tmp/poc/stellardb-apoc-1.0.jar;
call procedures.load("procedures.getnodes");
call procedures.getnodes("v", 10);

7.3. BEXEHEE

StellarDBSZ R AN E € SIS, B — A A AR

7.3.1. HEX BB LD

Eﬂﬁ?ﬁlEﬂﬁi%ﬁﬁﬁfijava/scalainf?jTZi s GraphAl goProceduref [, JE4R1% M jartd, ¥ jar@ilE
2 A N2 H Seis iy 4 /EﬂﬂﬁStellarDBﬁj

GraphAlgoProcedureds 15 XU R
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abstract class GraphAlgoProcedure extends io.transwarp.inceptor.execution.crux.CruxGraphAlgorithm
with io.transwarp.crux.procedure.CallableProcedure {
11 € AT
def getAlgorithmName(): scala.Predef.String
/1 5 SIS
def getAlgorithmDescription(): scala.Predef.String
/] e SCES D N
def getInputArgs(): scala.Array[scala.Tuple2[scala.Predef.String,
io.transwarp.crux.types.datatype.DataType]]
/**
* 5 S STA AL, — ik B S AT P
* 1) RS, thinfgEA sk Hl—/~doubleft. #luArray((node, NodeType), (value,
DoubleType)). H bl [H45 5K 42
* 2) G, 4R longfii. flinArray((value, LongType))
* @return Array[(name, type)]
*/
def getOutputArgs(): scala.Array[scala.Tuple2[scala.Predef.String,
io.transwarp.crux.types.datatype.DataType]]
/] SRR G Wiitrue, FERORMINATEER, s p e
NodeType$7d; WAL, FERRMFIAN AL S NodeTypedsl
def isVertexRelatedOutput(): scala.Boolean
[ A A E ATV
def useDirectedGraph(): scala.Boolean
/**
* B ERSI
*
* @param args fiAfIZ % map
* @param graph —AN%2s A7 E5 R 1) A% X
* @return FELIR[NIGEYL, FHEUELLRIZEA: int/long/double/stringui#Array[int/long/double/string]
*/
def runAlgorithm(args: java.util.HashMap[scala.Predef.String, java.lang.Object], graph:
io.transwarp.eagle.graph.V5EagleGraph[io.transwarp.eagle.graph.V5EagleVertex]): scala.Any

P sE I A R runAl gori thm 74, {#iFHV5EagleGraph[VoEagleVertex ] 28I AL N B H s

HrpV5EagleVertex & M B@RIEM, idhint2iRY, AR V5EagleVertex SEWIAEME T 1445 B AFEAS i dFITALE,
RIS B U5 ) A
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class V5EagleVertex(vid: scala.Int, var inDegree: scala.Int = ???, var outDegree: scala.Int = ??7?,
var inEdges: io.transwarp.eagle.graph.EdgeBlock = ???, var outEdges:
io.transwarp.eagle.graph.EdgeBlock = ???, var inOffset: scala.Long = ???, var outOffset: scala.lLong
= ?7??, var weight: scala.Double = ???) extends io.transwarp.eagle.graph.EagleVertex {

override def getVid: Int = ???

override def getOutDegree: Int = ???

override def getInDegree: Int = ???

override def getOutDegreeWithoutSelflLoop(isWeighted: Boolean): Int = ??7?

override def addOutEdge(oe: scala.Int): scala.Unit = ???

override def addInEdge(ie: scala.Int): scala.Unit = ???

override def getOutEdges(isWeighted: scala.Boolean):

scala.collection.mutable.ArrayBuffer[scala.Int] = ???
override def getOutEdgeIterator(isWeighted: scala.Boolean):
scala.Iterator[io.transwarp.eagle.graph.NonBoxedInt] = ???
override def getOutEdgeWeightIterator(isWeighted: scala.Boolean):
scala.Iterator[io.transwarp.eagle.graph.NonBoxedVidWeight] = ???
override def getInEdgeWeightIterator(isWeighted: scala.Boolean):
scala.Iterator[io.transwarp.eagle.graph.NonBoxedVidWeight] = ???
override def getInEdges(isWeighted: scala.Boolean):
scala.collection.mutable.ArrayBuffer[scala.Int] = ???
override def getInEdgelterator(isWeighted: scala.Boolean):
scala.Iterator[io.transwarp.eagle.graph.NonBoxedInt] = ???
[ **
* WO, R R el T S NoutEdges
*
* @param offset #i4i4outEdges' s it
* @param outEdges ZH4E, WHEInull, WA E R i1k
* @param algorithm 5y
* @param isWeighted J&75 ALK

* @param reuseEdgeStruct FHiat & £ 45
*/
override def computeOutNghSparse(offset: scala.Int, outEdges: scala.Array[scala.Int], algorithm:
io.transwarp.eagle.algorithm.Algorithm, isWeighted: scala.Boolean, isReverse: scala.Boolean,
reuseEdgeStruct: io.transwarp.eagle.utils.EdgeEncodeStruct): scala.Unit = ?7??
/**

* RPN, R R s fEnextVertices ThRid

@param vSet FritALf Lk
@param algorithm #ii%
@param nextVertices #il4E, W Anull, WAL F—F 51y s
@param parallel J&753FfTil61
@param isWeighted 77 HLEE
@param reuseEdgeStruct HT-ifnd )& H Hds 454
* @param isForward FT-JE 22 gk m
*/
override def computeInNghDense(vSet: io.transwarp.eagle.graph.VertexSubset, algorithm:
io.transwarp.eagle.algorithm.Algorithm, nextVertices: scala.Array[scala.Boolean], parallel:
scala.Boolean = ???, isWeighted: scala.Boolean, isReverse: scala.Boolean, reuseEdgeStruct:
io.transwarp.eagle.utils.EdgeEncodeStruct, isForward: scala.Boolean): scala.Unit = ???
/**

* DenseForwardiiX N4 il

@param nextVertices #il4E, W Anull, WA= R 517 5
@param algorithm %%
@param isWeighted J&77 AR
@param reuseEdgeStruct F- Tt i) & FH B 45+

* */

override def computeOutNghDense(nextVertices: scala.Array[scala.Boolean], algorithm:
io.transwarp.eagle.algorithm.Algorithm, isWeighted: scala.Boolean, isReverse: scala.Boolean,
reuseEdgeStruct: io.transwarp.eagle.utils.EdgeEncodeStruct): scala.Unit = ???

* Ok % X Xk X

¥ %k 3k X %

override def hasSelfLoops(isWeighted: scala.Boolean): scala.Boolean = ??7?

V5EagleGraph$g it 11~ 2 15 n) & A i 28 -
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class V5EagleGraph[T <: io.transwarp.eagle.graph.EagleVertex](_vn: scala.Int, _en: scala.lLong, var
_vertices: scala.Array[T], val mapping: io.transwarp.eagle.graph.V5VertexMapping, _isWeighted:
scala.Boolean, _loops: scala.Array[scala.Int] = ???, conCurr: scala.Int = ???) extends
io.transwarp.eagle.graph.EagleGraph[T] {

/] AR

override def getVertexNumber: scala.Int = ???

/] GEE

override def getEdgeNumber: scala.Long = ???

/1 R R id A

def getVertex(idx: scala.Int): T = ?7??

/1 SR R

def getVertices: scala.Array[T] = ???

/] RTEALAEHI

override def hasSelflLoops: scala.Boolean = ???

/] RERTINE

override def isSymmetric: scala.Boolean = ???

/] EEE

override def transpose(): scala.Unit = ???

/] FREA AR R

override def getGraphWeight: scala.Long = ???

/1 SRR ER

override def getlLoops: scala.Array[scala.Int] = ??7?

/1 REEARGE

override def isWeighted: scala.Boolean = ???

LRI LT —/ 4 my_pagerank [ & 512

class UserDefinedPageRankProcedure extends GraphAlgoProcedure {

/] EXEE AT . Bilcal LA 2 n4Eprocedures.algo.my_pagerank()
override def getAlgorithmName(): String = "my_pagerank"

override def getAlgorithmDescription(): String = "pagerank defined by user'’

override def getInputArgs(): Array[(String, DataType)] =
Array(
("rounds", IntType),
("factor", DoubleType)

override def getOutputArgs(): Array[(String, DataType)] =
Arra
("node", NodeType),
("rank", DoubleType)

override def isVertexRelatedOutput(): Boolean = true
override def useDirectedGraph(): Boolean = true

override def runAlgorithm(args: java.util.HashMap[String, Object], graph:
V5EagleGraph[V5EagleVertex]): Any = {

/1 RIRSH

val rounds

val factor

= args.get("rounds").asInstanceOf[Int]

= args.get("factor").asInstanceOf[Double]

val curRank = Array.fill(graph.getVertexNumber)(0.0)

val nextRank = Array.fill(graph.getVertexNumber)(0.0)

var iter = 0

while (iter < rounds) {
val danglingSum = computeDanglingValue(graph, curRank)

val funcl = (vertex: V5EagleVertex) => {
var j = 0
vertex.getOutEdges(isWeighted = false)
.foreach(dst => {
nextRank(dst) += curRank(vertex.getVid) / vertex.getOutDegree

}
/1 Akigrankdi
vertexMap(graph, func1)

val residue = (1 - factor) / graph.getVertexNumber
val dangling = factor / graph.getVertexNumber * danglingSum

val func2 = (vertex: V5EagleVertex) => {
nextRank(vertex.getVid) = residue + factor * nextRank(vertex.getVid) + dangling
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/] HHirank{d
vertexMap(graph, func2)

var curEpsilon = @D
val func3 = (vertex: V5EagleVertex) => {
val k = vertex.getVid
curEpsilon += Math.abs(curRank(k) - nextRank(k))
curRank(k) = nextRank(k)
nextRank(k) = 0

/] ZHrrankfd
vertexMap(graph, func3)

if (curEpsilon < 0.00001) {
iter = rounds

iter += 1

}

curRank

private def vertexMap(graph: V5EagleGraph[V5EagleVertex], func: V5EagleVertex => Unit): Unit = {
var i = @
while (i < graph.getVertexNumber) {
func(graph.getVertex(i))
i+=1
}
}

private def computeDanglingValue(graph: V5EagleGraph[V5EagleVertex],
curRank: Array[Double]): Double = {
var result = 0.0D

var i = @

while (i < graph.getVertexNumber) {
val vertex = graph.getVertex(i)
if (vertex.getOutDegree == 0) {
\ result += curRank(i)
i+=1

}

result

7.3.2. HEXEE B NE

LB TF R A e SO Sm H AT jar tl.
2. ¥ jar il BCEHDFS AN RR A H % hdfs dfs —put . /target/stellardb—apoc-1.0. jar /tmp/poc/
3. XfkbeelinefhdT:

config query.lang cypher;

use graph twitter;

add jar hdfs:///tmp/poc/stellardb-apoc-1.0.jar;

call procedures.load("procedures.algo.my_pagerank");
call procedures.algo.my_pagerank(10, 0.85) yield node, rank;
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8. StellarDBia1T 54 3P

8.1. [ e s ThRE

StellarDBSZ il i e B AERE, MHATMIFRE drop graph IAIZRIEER B K, 2 g, S8 T
NPt rh, B i e TR R R R S A E K. B A B 0 n] IAE 2 Ja st i i) graphs $U7 %
52T P A

o SCRELEMNBR S G S B R A K, S R R i AR T

o [ R EAE R A . nT DU A A LR I BRI TR R graphId SRIX 43[R 44 1

8.1.1. 22 H/ )5 FEIk n5Th &g

[l DI REERATT IS, ZEH DR 2/  Transwarp Manager i IStellarDBR 45 s I H /€ XS4
graph.drop.graph.policy . BEINERIAME AN recycle , FoxgHEuLIhfE, #HKE N direct
o TR AR F st T o

TRANSAARP SES LRI RAEE @Aquila  BUE @ Q@ test
StellarDB1® | @ HEALTHY i . b B O X EEEAEv
AMEENSH
home > StellarDB1
= 2 - _ — =3 graph.drop.graph.policy
SRS, 1EXEEIShE REEAEd, SN AR,
= recycle
aQ E=ad + EEEVSHR
- “EEE graphconf. xmi
w=m s EEs 1 e
serrendipity_tesseract 255 grapheonf.xml =
graph data dirs Y grapheonf.xml
graph.file.serverport FEN grapheonf xml
raph master. port 7= raphconf xmi
grapt P FiE! grapl
graph master ui port Y graphconf.xml
graph.raft.dirs BN grapheonf.xml TR, BTl
graph raft server port Y graphconf.xml 1938 O REEEE
graphworker port Y grapheonf.xl 30815 o iREEEE
graph worker ui.port N graphconf.xml 50089 O REEE
graph.zk base_path ey grapheonf xml Igraph_stellardb1 O REEEE
graph zk quorum Y grapheonf.xml ide34:2181,idc36:2181,idc36:2181 O iREEEE
ice.sit FEN stellardo1 O REEEE
=N
FEX 4096 O REEEE
=Y
TEN 31360 O EEIEEE

8.1.2. EEEWIEAA
JE P e 2 05 IRBRAG A 2 bR s Bl . T LUBRE LRV DA el h P

manipulate graph <graphName | _all> show recycle_bin;

Bl — B E s T B A gL E R B

manipulate graph g1 show recycle_bin;

PI2 - FIE B TR R EE R
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manipulate graph _all show recycle_bin;

AR [FHEL 7R

"graphName":"g1",
"deleteTime":"2021-01-20 16:42:42",
"graphId" :630001

}.
{
"graphName":"g2",
"deleteTime":"2021-01-20 16:42:59",
\ "graphId":630002

* graphName 4 [H[fgukep i) & 44 .
« deleteTime N EIHFE AR, IR 8] o
» graphId AEMFRIRID, 5 Z/EMBR el & Rt v i) B A H

8.1.3. MBI 554 e IER B
fEbeeline’zs 3 HHAT 41T i 4 A [E1 ot 467 JEC M B3 41
manipulate graph <id=<graphId> | _all> drop_recycle_bin;
O  oreonid w AR HERE TR
A1 — MR BN s b E RO

manipulate graph id=630001 drop_recycle_bin;

w2 - T8 = E SR E

manipulate graph _all drop_recycle_bin;
TR [FME 741«

"message":"Drop success.",
"isSuccess" :true

« isSuccess WIEAEREE R,

« message {EHAERMIT S8 BRI R S8R I,

O  ionRrEmRE AL, MR

8.1.4. \EK IRk E K
fEbeel ine AT W1 A2 M RTKC G Pk &2 P4 o
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manipulate graph id=<graphId> recover_recycle_bin;

O  oreonio y EAEMGEAE R

L

manipulate graph id=630001 recover_recycle_bin;
IR [PME 7R -

"message" :"Recover success.",
"isSuccess":true

« isSuccess NEAFREEHI).

* message {EHAERMIT 245 R IR R SR E1L.

PAT T ERERKR K2 )5, @7 EAEQuark FaI QI KOO (5 BRI R P RBOMREARRD . 4T
A

/1 VIHR|SQLIE 5

config query.lang sql;

/1 BIEEEILE R

create database <graphName>;

use <graphName>;

create table graph stored as stellardb;
// ViriCypheritiss

config query.lang cypher;

Q HR AR A KR BN, ASBE A et = ]
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8.2. Mefn SEE

P8 P S I TEoCHEAT Bl At a5 iy« Wt S I . &4 Dl RE 7 22S tel LarDBJ] J AT HDFS 1 5 A AL
fRo WIFEGuardian, 545 T StellarDBAPR. #7GuardianStellarDBHH )™, TGl a@ H - IF 55
stellardb.keytab. H#/l/iStellarDBJCHDFS, i ZKALE N graph.is.standalone.mode &4
true,

8.2.1. HTELBEZR

fEbeelinef'$ifT manipulate graph .. backup full #HATEI4 R &M, StellarDB 5. 0. OfRAFA
% load graph .. into iEAJHEATEMY. StellarDBLy22itdE 4y sEHDFS H sk AT I 24 FiiR A e e 1) %
e

P4t 2 A BTV R B R Frogs -

manipulate graph <graph_name> backup full "<hdfs_path>";

LG RNAE

manipulate graph test_graph backup full "/backup/graph/test_graph/full_1/";

CE e SipE =

* hdfs_path #HigE e O e, WiREBRrHz RIS, £HiE HEALF
fE, Quark server HAIBIEIZIAE, T H T ILR&D;

ﬂ e StellarDB WorkertQuark Executorn] LUz T T4H R EEHLECAS R HEHL 5

© HAAAEALT A — G L HIPHEMEAH [R] i Worker HExecutor, 443 DI RERE K HI A b 45
Do LML I &Ay . (HER ZkQuark Executor A#s # AL E N 1l HAZ VI
i) StellarDB Worker(J%di H ok Hraft H (BCE I graph.data.dirs 5
graph.raft.dirs )

8.2.2. HITEIHE &L

fEbeeline’s 7 i FHAT U1 T Ay S HEAT MG 5 45 4y o StellarDB4y S5 L ORA7 (1 B s il , AT |
—IRE B ACRESE ZE S

BB A B RN G R B
manipulate graph <graph_name> backup inc "<hdfs_path>";
WS  Pros

manipulate graph test_graph backup inc "/backup/graph/test_graph/inc_2/";

Pl 8 B e A T

9 * hdfs_path fir@itie i HaxMN 2002 o aald, LT mRE
o BIE RS DAL RS AT SR L BT EAT I K K i
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8.2.3. HATEIKE
1. fEbeeline’® i #44T manipulate 2T EIKE .
I S TR W T s

manipulate graph <graph_name> recover "<hdfs_path1>","<hdfs_path2>","<hdfs_path3>",...;

LEEENAE

manipulate graph new_graph recover
"/backup/graph/test_graph/full_1/","/backup/graph/test_graph/inc_2/";

SI/IMEREE AT

WA IR E BRI B ANBE O A7 A T-Stel larDBAERE, NWiZ/2 i 4
S, ATLRE S /AN FE K 4, RS AR A 20 1 1 44
S, shard$ H A AT SR

0 © FH M ZAUDFSERIE S AL, WPAT “HERE T —  REUBLRAT T BRI
# B, R B RS — MRS B NI & A I R A 4 i NHDFS
BZH, WatBsE MRS — WG RREES IR NIRE R 250
Bk As: BN R H ORI H S — et H ok, RAT “ 2 NHDFSER 4R
gl d. WM. Pril, WERE RS0 E i 0 RSk BoR 2, Wbl
R Fr A g H SN R AN H 3, IFHRE A ILRIIA R EATIRE, Kl i &2
o R A 1 )

X % m

2. EWESIhG, BRI (BI$4T show stellargraphs; ANE/REA), TFEHAT KIS
fE. fEbeelineZ /7 uig AT i iy & AT EIE

config query.lang sql;
create database <restored_graph_name>;
use <restored_graph_name>;

create table graph stored as stellardb;

P A T I
9 * restored_graph_name NIkE W5 EME4
© BIREIhEE AXE HA. VP2 PEEREME, AT —Hmi st R, #a SBURE K
824 HERZMEER

fEbeeline 7w HH AT U1 F v S & H &G B Wiz, W UEHEENE XSGR, Ofhan
5, #H2M, &4yIt], StellarDBAEfi g 4es. Hodb, 005 3T 140N B 254 B s i 7 2510 5
Py BRI hy: ARy (FULL) FiE 454 (INCREMENTAL) .

A E s BB N s
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manipulate graph <graph_name> show backups;

LIRS

manipulate graph test_graph show backups;

8.2.5. MR & HB & X

FEStel larDB% ™ difg 1 H0AT W1 i & MR BE B A F a6 0 2t . PATIZAR R il B E I PIT AT %05 6L, JF
SR B3 6 43 X5 L FRHDF S £ o

TR 2238 2 03 s R An R T 7«
manipulate graph <graph_name> drop backups all;
WS~ s

manipulate graph test_graph drop backups all;

8.2.6. Mk +a & &0 EEE

fEbeeline 7 i HH AT W1 iy M BR BB B0 35 00 Bt . R GURHRK AL BRES I 4 00 )7 5, IIBREEAN P 5 o4
I (6 DL RO 5 RE S S A O R IR I R 4% 68 o (I HDF S $c 4

IR 72 28 A a0 R TR RN 0 B -

manipulate graph <graph_name> drop backups <backup_index1>,<backup_index2>,...;

W HIZR Nk -

manipulate graph test_graph drop backups 1,5

8.2.7. HIFRRKHIME B %
ALK SR T T R IO W H 3, TIHAT PR bR

manipulate graph <graph_name> scrap_offline_graph;
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8.3. ShardBIEBI AT

TR K, StellarDB Worker il BEAEREAE EAFAE 11 2 i) shardidls . W RATEL B S50, =T
teshardBE N HOIRES, AT HER E14E. EfSREBHIEZA (ATIZ%KG Explorer H % (5 B
HAqui laff) &R ED w2 RIS A shar AR BIAS (TR o

StellarDBHEALE R G AT IhRE, W LUK Y a7 FWorker I shard @A 25— S Worker o HRETHRA R
fefa € i Worker 5 H#xWorker, ANBEXREHfTE & H br Ky H AR —HeAigifi

8.3.1. PUTRIATR
fibeel ineZs P AT T iy & AT B ASERS -
AR BVERERIN 1 F

manipulate graph <graphName> move_shard <shardId> from <fromHostName> to <toHostName>;

Hrp:

* graphName, AFFEBEIATIE 4.

* shardld, NFFIEFE|ARshard 1D,

* fromHostName, A IHEIAN T Worker FA14 .

* toHostName, &l il AN ITAER HbxWorker THL4

RN LU

manipulate graph g1 move_shard 3 from tdh®1 to tdhe2;

PR [AME <41«
{ .
"isSuccess": true,
"message": "Success!"
}
o,

* isSuccess, FIREAERZGHATHI.
* message, RANERVEGREFRGE . LEERIEE, AKFBRASAHMHHIR.

GHHT RIAE B 30

L TR, BrEIA 2 N E I e R A 1 9 25 04T shar d ¥l SCIF AR 40, 2o
L RITEEEM, PATIN R A BERCG i L 9 e B shard &% BIAS (RARGS D) A i R, E)
fir el b R AR D, PR RS T eSS Ay 23080 LA LA IR Th)

0 2. KIGL L FIPEAFT IR SE G, 2030080 . LIRS AHE L3008, W4
TR, HIRXA S R R 1Mo al RERAERE T W R e AR
K, Hitshardfleader ¥ mASIER HAR T RUEH KEME AL, WA BEER HAETI7E
BEATH . ATLAERr O A R, A R LR, 7EKG Explorer L4 shard
WRE, HshardIREERE, HREES DIRIANE CLZs %, Wi shardiEA HAE
JEI o
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8.4. i fEshard Bl B E

TR SO . RARIMTHLAE 72, StellarDBI) shard il A ml i 25 T8 SN T 035 1H 5 W I 152 5 17
Ko StellarDBR ] shard % BIAREE G it 58 B HUA TR HINEHE B DL )5, A LOE I TECHE ), iy

4Stel larDBEEAT 52 i shard N 5 5 shar GFTRIA I 4, A shard FIRIARAR A IEFRES, P& B R 4e etk
N

/N o

StellarDBERINACE A —HFIA . StellarDBZmIANLEH], SCRAERIAZD 0 (b, = IA#BK—,
FLEIARBURPIA) , AR AES R ] 5,

M P shard RSN, B THEE HE, @n] DUE AR IR E B HfEWorker 5 Ac tiveMas ter i | Wi e 2 Y
A SEUE, MRHEStellarDB Web B[l I shar IR AT P EIAECH SR A, o LU MR K2 “H3 %
K75 SRR PR, W Worker R AR A WoRERIATIR S, WA “HxER” 5 W REY]
Frh CHIRAN STRAGGLER) , N “SCAERIR”

KT “SCHRER T, Nzt H Arshard 78T “BERBIZA remove_rep” «  “AIEHTRIZA add_observer”

s XF “HREER” , RA%x Hbfshard @ FHAT  “BIBREIATTHRE B, remove_rep_meta” «  “BIEHTBIA
add_observer” JEEAE.

o ARTEIBRAEA R BN PAEBRAT SR N R IGO0 N iR AT shard A B
b, iESEEMIStel larDBSZHF A S i .

8.4.1. shard B A¥ 5D F—F 1B MR

8.4.1.1. BIEHEIA
fEbeeline 7 o HP AT 4 T A 4 LA LB A
B0 g T A T VR ) R

manipulate graph <graphName> add_observer <shardId> at <hostname>;

Horp

* graphName, A5 GIEFEIA T E 4 .
* shardld, A GIEFEIA M shard ID.
* hostname, AFTEIAL T FiWorker I ENLA, 7525 Hshard 4T @A T 7E FiWorker N &,

manipulate graph g1 add_observer @ at tdh@1;

IR [PME <
{ .
"isSuccess": true,
\ "message": "Success!"
o

* isSuccess, FINEAELATHATEID.
* message, FANTRVEGERANRGE . SEERWNE, RAFBSA HMHHER.
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0 RIAGIEE G, BRI A S N R R R A 20 HEAT shar ARG SCAF RO AE 4, BT DA 4256 4
— B2 )5, shardfll A A A8 g Bk

8.4.1.2. MHEREIA/ MR Bl AT B

fEbeeline - Ui HARAT U1 F iy &Ik shar d ] A BRI A T E R
RS WL IS

Lo BRI A

manipulate graph <graphName> remove_rep <shardId> at <hostname>;

2. MEREIA IR B

manipulate graph <graphName> remove_rep_meta <shardId> at <hostname>;

o

graphName, A H I Bt (1) 161 44 o
shardld, I shard 1D,
hostname, 4 #fE A BT E fWorker EHL4 .

W7

manipulate graph g1 remove_rep 0 at tdh@1;

manipulate graph g1 remove_rep_meta 0 at tdho1;

S ERAN TP
{ .
"isSuccess": true,
\ "message": "Success!"
Horp

* isSuccess, FKINEAELAGHATHEID.
* message, FRATRAVEGERANRG R . SEERNE, RFBESA BN,
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8.4.2. shard B AF KA K T —F BN
8.4.2.1. MshardIEH 5 R H1 2] BAr A
fEbeeline?s /i AT W1 T iy & 52 il shar d @l 4 .
AR -

manipulate graph <graphName> copy_shard <shardId> from <sourceHostName> to <targetHostName>;

H

* graphName, AFEBERIIE4.

* shardld, N5 ZEE K shardld.

* sourceHostName, Af#EERIAN T FIWorker ) FHLA .
* targetHostName, ATl AN T Worker ) T4 .

R Al

"jobId":[
"CopyShardFiles_graphName_0_2020-12-15T03:14:00.831Z_51"
* jobld, ANRFIMTS1d, LIfEEHALD .

8.4.2.2. HHEBE FIEFIRS

manipulate graph <graphName> copy_shard_status <jobId> from <targetHostName>;

H

* graphName, NFFEEERIE 4.
* jobld, AEHUEFMIId.
* targetHostName, SABTEIANL T HiWorker 1 EHLA o

R Rl

"message": "FINISH",
"isSuccess": true

* message, AIRPIFAES YEIIRE.
e isSuccess, ANTTWFHAT T IKI.

8.4.2.3. FEMEREHESZRERTF

manipulate graph <graphName> copy_shard_status clean from <targetHostName>;
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Hrp:

* graphName, N EEERIE 4.
* targetHostName, A#HTEIAAL T HWorker f] EHL4 o

A EENY]

"message": "clean over at targetHostName",
"isSuccess": true

* message, MIEPLIRA
* isSuccess, fAERPATLER.

8.5. B EWMARFEAHE T

EE AP T/0H I, StellarDBifshard@I ARt N “1/057 % 2115 (IOE-Paused) ” KA, 405 N #
Y L S fish % 5F %2 S i . AHEEStellarDB 3. Off AN shardi®a@ 1/0 534 it F 24T 4, 7EStellarDB 4. 0ff)
HWIRA N, shardBIAKATELE, HEMRFAEL. 0B HGHEE L T I/058 W MR, ek,
20T LU I TEoCHE & M bR S RS, SEIUAEAS T3 IR 45 (A5 Ul ik el R e

8.5.1. fB&shardJIOE—PausedIR 7%

6, HiAStellarDBH & IFFahif o FET/05 W8, AR5 Ebeel ine AT W1 T iy 2 LA#EBR shard ) A
] IOE-Paused K%,

RS WL IS

manipulate graph <graphName> resolve_ioe <shardId> <rebuildIndex=<true | false>>;

Horp:

* graphName, 471k & shardfl AR 4 .

* shardld, NTFKERESshard 1D,

* rebuildIndex, ST, KAVREWE )G ES Hax)tshard/d 38— R R5 | Ead; R 2S5,
WA B R G E

RN LI

manipulate graph g1 resolve_ioe 8 rebuildIndex=true; // ZikXflishard ORIITfI B AR IOE-Paused
KA, IFrizhshard @& S| =il
manipulate graph g1 resolve_ioe 1; // Z4idflishard 1T FEIAM R IOE-Paused

AR

s WHRARBIRG|FEE, WHRM success.

s R PRSI ER, WiRM Successfully resolved IOE-Paused status. Starting index
rebuilding: ...
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il TOE-Paused R AT & HI0 .

1.

Hishardi@IB /05 H 1, WA IEARALSE, BaTfes FEEE SR IA 80
WO, EIXFESL T, fEFR IOE-Paused RA&JEMNIZHAT K shardR 5| H k.
ARTEoCH#EA T LLRIIN JR B R 51 H AR5, BRAXT i Sl R 5 | H AT Hol . WR e
BB /05 W I AR MR IE N, AT ABOE RSP B, 2 )m T
BHAT A R L R T A

AR B/ 05 I R G sl HEBR 2 ), AT BT I TEoC AT & R =l kR . 15
W, shardn] fe<s fHOGEIBT/05%, HUCGREH A IOE-Paused .

TEDHEIAAZ Y IOE-Paused JRAHS, shard {598 AT LASCRFRT /N 9 ) “ shard
A" 5 “Hbsshard@ABE” Bfb. WERT/ORHWAELUKE, WA LUSGE LRI
A, SR PR A ) A e 2 AR S R 0710w
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8.6. &7 i Be AR A

FILP T B A, BRABIFEI 1 PR ) P RIS SR A AR o 49 0 2
BRI, R BT AR, 75 M2 e PR TR/ ST/ bu K Load et 25 E 4t A
IR TS te ] LarDBIR IVE MO EIAE K T e s O T 0l e RE, Stel larDBIIERA IR S HT 5
VREBA BN, 7 PR T i 2 A5 A B I FEIR.

BEStel larDBAR S HIBCE I graph.client.storage.limit.check.enabled wJ#HIADIfREE 7 )
Mo BRUMEA true, RIS AELIRE: Al false WIWAEHIATRE.

StellarDBXZ £ A AR B 73:  “StellarDB nativelC&IX'E” 45 “GuardianinlCRiw s ” W& L2
RCRAE, BEEAE I G 2 ) S S 2 BRABE s (E B b v 55 B FH 4% AN [R) A g QAT ¢ i sl U

8.6.1. StellarDB native /ZfEACZM I B
IR AITEoCTE Ay ] LAk B 45 i B inative {7 fif B4 .
TEEFN R

manipulate graph <graphName> set_space_quota <limitValue> [unit];

Hrp:

 graphName, 4% B nativefrfifi &K% .
« limitValue, MPRHME, N YRMAEGEG 4547 HMB/MiB/GB/GiBIS Hf LA /INEL,  HoAth PRy S RRIEH
o unit, MPREMEMEEL, SHATE (BRIANKHB) , SRR fuF5B/KB/KiB/MB/MiB/GB/GiB.

LN L

manipulate graph g1 set_space_quota 50 MiB; // ¥glifnativefFif A4k & h50 MiB
manipulate graph g2 set_space_quota UNLIMITED; // HUig2(finativerE i« a4 i ki

ST T FUTEOCHE AT B 251652 24 3 flnat i ve 77 R IEA.

manipulate graph <graphName> get_space_quota;

AR, R PAT AR s B, SR T ORBEE R IR C 2 ERECBUR B, SR
“UNLIMITED”

8.6.2. GuardianfF B AR B

MStellarDBI%s ) H T Guardianddiffiy, v LA Guardian DT RIZEAT I /AR BCAT e . T
fEGuardianffQuark IR 45l & Ui, BEN “AARERCAN” IR, SRIGHAT “ONINBcE” , k5 StellarDBH bx
) 44 (R Quar k $5 His 22 3 A- A Ee A R vl

8.6.3. HifjtEE BN S AR

Stel larDBIE id il 1L Ge v SR A4 fh i % P AORE B oy TR A R, JFRg (i 1 B f 075 92 8 ) P 4 R i 2
IR, g IR G EAE. B Favh i S G B e e TSR, PrAStel larDBEERS JL 2>
A HOR G AP R EIFIRSEN, Wt R 250 B ER .
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T FITEoCHE AU R] LA i € BRI A7 il TR A R

manipulate graph <graphName> get_storage_usage;

SEAGIENUIF

"FullSize(B)":77574,
"RaftSize(B)":71321,
"IndexSize(B)":1231,
"SegmentSize(B)" :5022,
"FullSize(KiB)":75

AGIESE A
* FullSize, AR IS A2 K&, 8 R IRDJUES > 2 M. BRAFRAAB (7)),
RFullSize MR, < BRI R AA KT A R (BeAk B4 TKIB)
* SegmentSize, AEIEAEAESCAE N H A,
* IndexSize, NEZRTISCHE A A ]
* RaftSize, JHudaS A H & A AW
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9. StellarDBIIE 24

9.1. BRI

StellarDBSZ FEM A7 A AT HR S I . RIS il i 2k 07, ol R G B NAR 1y & A= Fiks S Atk
I, StellarDBtH Al i B & I T e PRI 20 e 22 4. MurhRA T, StellarDBSZRF A i AN % 7
w5, BRI E s SRR R g it 7 ORI SR i

9.1.1. StellarDBEIE X - 247175

StellarDBAH A7 i AL H] — Py i Bt g A% o, AR IS Kt i[RI A8l SCPFJeik S te 1 1arDBR A LA
SN AT AT PRAIE R 2 4

9.1.2. MR INZETHEE

Stel larDBth SRR IR 2 20 A8 T ARHEXS B s ST B alns, Hiischy EipsM45 AmsEE k. %
FERE, A e S Bei A & 2 2O PR B S PR RE B R

RTINS SE N B R BEAT I, SR T A B Eschema I, £ schema P il 3 N2 4L
"graph.encryption.type": "SM4_CTR" XJEUEHXIFRINE DhhE. HAREZSEH UK E LS
"graph.encryption.type": "NO_ENCRYPTION", ¥ AdAT %,

A8 1 TSONF4F £ 4t Pl s ]«

{
"graph.name": "encrypted_graph",
"graph.encryption.type": "SM4_CTR",

}
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9.2. BB

StellarDBA] DL i A & 51 H.5 I 26 Sk i B0 6H B 1) I A8

9.2.1. BN K&

& 2.0 R &EH
E3)=-1 BN RO i)k ﬁ%ﬂﬂﬁ?@@ﬁﬁ@ﬁ TR
department B\ —0 Tom phone number mark (custom, [4, 8])

o BREIR, WP TomViiz K, WK EEdepartment X FI{E AL “EML1ES” , XS N ¥phone _number
AL R R, W% department{F & HARAE, T DAFERS R

o WERERAE T B P ALEAE, X FH P Tom, phone_number Bt 1E 4 2R ;
o R PAERIE S, 1ZH P A BLE S U5 A B Y phone number B

9.2.2. il B HE
L BRI

config query.lang sql;

create table xxx(al string,a2 string, a3 string,a4 string,a5 string);

2. FANEIE
insert into table xxx values(..);
3. AR

config query.lang cypher;
LOAD DESENSITIZATION RULES FROM TABLE [db_name].[tbl_name] INTO GRAPH [graph_name];

9.2.3. B R

1. ZEGuardianiiB sl EEH f, 457 GLOBAL (A FREN AT (o n] Ui Tl & s 2K select
BUPR D
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@ GLOBAL

BF
admin @

hive 9

h

hl

h2
tdt 9

2. WA admin BRI K. (HAERHIE Kdesens wiki)

0: jdbc:hive2://vqa36:10008/default> use graph desens_wiki;

- .
No rows selected (0.016 seconds)
9: jdbc:hive2://vqa36:10008/default> match (a) return a;

51,0,0],"proper
49,0,0],"proper
52,0,0],"proper

3. A admin AU b I ASO I 3% o
a. FrERREBORNER —HF 5% (B2 string 288, T2k LN w2 X, 4 ToPR
i ElEtEd GET B e )
i1 TR AR M IR O PRt B IR B
iii. HP4
iv. 7B E AL I 8 1 (R 2 B B & )
v, HEid =
b. HEAD T A RS K
i. mark(all), X ZZBBOREIE, KT B & Ak,
ii. mark (custom, [start _num, end num]), X} T7FLEMEBAENE, FLllistart_numFlend num P A] F{E
WL
c. XHIRBINIZR Ndesen table, JT)@%#E e N desen:

: jdbc:hive2: [ /vga36:10008/default> select * from desens.desens_table;
1 aroup_by_ater |
Fommmmmm e
| department | mark(custom,[0,1])
) e fCATE () Coeh)

|
+
| department | transwarp | mark(all)
| .
+

i. EHhAThIH] S Alguardian S G (0 H X6 R .

ii. F&T-departmentEM:, FhFTh1dE4T404], hjE T department AjtranswarplfJ4, hl)gE
F-department hjabc )4 .

iii. FEF-deparment/& 1, HWW AN 7
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A EEXEME A ur T HERS 7 Kimark (al1) , FRosX) T )& T AN Fldepartment (T H F, Al 18 E 3

Mjur L& Pk 4> Jy*

Bt @ ur1 1A HERS )5 Rmark (custom. [0, 11), FonttT @ T A[Fdepartment (I 1, At
1A B ur 1 1E PR 5 0hr Ay

T T AEORI I AT A R A -

FREI: —DHPEX BEME HetE 1 BEUNNEE. XV RFNEHFh
%fdepartment J&TE R GG — M transwarp. WH AT H bt department Jg A1 55 4
M, IBALERAT T 1125 ZRLOADIN 2341 45

il Fxt EEMES, 0 BEREEROERE 1 BRI M 0. xR
U S] depar tment J&PE, T BB & Phur L AT — M MImark (al1), 7 22 55 s
Prur 1L — A mark (custom, [0, 11) o [FIFERT, ANWLRS, EHAT T — Db,

L ANFE P B REeR .
a. U ha il 2 RCR

C.

0: jdbc:hive2://vqa36:10008/default> config query.lang cypher;
. .-

- - -

1 row selected (0.029 seconds)

0: jdbc:hive2://vqa36:10008/default> use graph desens_wiki;
-+

4
|
+
+
No rows
o:

+
|
+
|
|
|
|

+

I
+
I
+

row selected (8.294 seconds)

: jdbc:hive2://vqa36:10008/default> use graph desens_wiki;

-t
ows selected (0.017 seconds)
bc:hive2://vqa36:10008/default>

department”

b rows selected (0.478 seconds)

XEFHh2, RO BATAE RO, w] A BT A
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ected (0.4 seconds)
e2://vqa36:10008/default> use graph desens_wiki;

ected (0.082 seconds)
= vqa36:10008/default> match (a) return a;

49,0,0],"propertie
52,0,0],"propertie:

cted (0.398 seconds)
&2 ga28 10008 /dafa

2. R UL FE EOR 2 A BB R, T BORE L iR A depar tment J& PEREAT 20 2. If U B TE0C
W, AT Load i Ay HLFT AN .

jdbc:hive2: [ /vga36:10008 /default> select * from desens.desens_table;
| department | transwarp | mark(all)

| department | abc ] 1 | mark(custom,[0,1])
| department | transwarp | mark(all)

rows selected (0,265 seconds)
4. BN T BRI R .
RS WL IS
SHOW DESENSITIZATION GRAPHS;

IR AR s B 1 -

B: jdbc:hive2://vqa36:10101/default= SHOW DESENSITIZATION GRAPHS;

1 row selected (0.012 seconds)

5. AR E P M55 I 28 i AR )

DROP DESENSITIZATION GRAPH [GRAPH_NAME];
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A A 7 B P

@: jdbc:hive2://vqa36:10101/default> DROP DESENSITIZATION GRAPH desens_wiki;

No rows selected (©.813 seconds)
8: jdbc:hive2://vga36:10181/default> SHOW DESENSITIZATION GRAPHS;

No rows selected (8.825 seconds)

FEIX LU R K desens _wiki MBI MIER, B m s, J3sRn] LUES &y, A A
AEAT I BRI R
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10. KG Explorerf#

10.1. KG Explorerf"aﬁj’l\

R (H7)

KG Explorer/@&StellarDBI¥ 2 D v AL Eon . ACH 4, FEBH P &d. R, i EEdE. MR
THIERCA, StellarDB 5.0. 0%, XKG Explorerd| A TR T RE LB XL S B U F5E L

ABRFFUT R ShaS N A SN R R IR E . 5 Tia e sl AE B eSS

RERAE T M S EEAT SN VEA I A4

10.2. KG ExplorerTHEE A4
KG Explorerffftif) = 2T fetuds

* 2D HH rT LA AZ B T

* 3D rT LA AL B T

o AL G

* B ATR

o AR Al T R4

o DU BRE 1 T

o BEE R S I g B TR

R HERS S AN R & s

TrRANSWARP = BT
EERCEE

EEE 8 =C
¥ ENE
® EEHKRE
t _ far
- BT
. BIRATH . QIR . Gl
v ERFS| B0 0 B0
0 0 n:0
B hiveESA
® o ® =] ] o
» HERS
5 BE er fai we
S AEBH . BIRATH . QIR . Gl
¢ TR RN B0
& SBRE . ) oo
= FERS
® o ® =] ] o
2 SUEE
o MEER far
o SIERAIN o BRI - BIERAL
— a0 T 69
0 0 in: 59
® o ® =] ] o
g hi G

BN | RHMERE: 2023-07-31T09:55:52.020+0800

170 | 10. KG Explorerfdi FI3CAY (37)

xus

S0 HRABRSS o o

Q + f2E
X fa
o aen o SAmER
PO TS
0 in:0
[=] (=] [i=] =4 [=]
o aen o aamn
P69 s
59 i0:16
[=] (=] [i=] =4 [=]
fan
o an
TR0
n: 0
[=] (=] [i=]
B17HEK3% <(1)2 3 4 5 21 > 7HEMV



71?90!“!;!!94!?!?

Stellar3D

B

-
HERENT, BEBNBREHSDH

=i

10.3. KG Explorer’s F &304 H

H ] AfETranswarp Manager B A& B INKG Explorer MR &, Al B S MG 7 2 /F Transwarp Manager T
I EERS H BB KG Explorer. EERS JoHm& BN MIE &5 8 7] LA7EKG Explorer k45 Bl & A H
¢ N application.properties XffHh#&EE.

& T fETranswarp Manager WM & IS4 LI4L, application.properties SCfrRibf7eE — L8 HAb A
B, BIIARISIRS A S B, XS HURKG Explorer [ BhHRBUM DCE AR, — s T BE T
Mo AAEFEECRF RIS OL N IX LS H T E s, ] AAETranswarp Manager BT [V IIAH [A) ) P Bk ) T gk

T

HFsHat 2, Mmald TR EERE S5, NCEKG Explorer A M, 15L& Stel larDB KG
Explorerfi R A b,

284 BIAE B BA SV BiE

server. port 38282 s AR 25 i 1

server. opts " i JWE 8124

server. ssl. enabled false i s I Jahttps

stellar. dependency #K##iffIQuark k55 & WH ) Quark 55 1) BRIN HBIERI, A

. inceptor. hostPort Mk Hitk:  {Quark HEF IR INZS

Serverffhost} : {Qua . 4KG

vkt & ) hive. s Explorer 2 iZER:Qu

erver2. thrift. port ark-—

} QuarkGateway & 4
ZZH M Quark-
QuarkGateway I 5511
Hohl:
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BH 4

stellar. dependency
. inceptor. defaultU
serName

stellar. dependency
. inceptor. defaultU
serPassword

security. oauth2. en
able

stellar. pagePermis
sion. enable

stellar. restApi. au
th

stellar. meta. stell
arWebGraphName

stellar. meta. stell
arWebDataBase

stellar. meta. stell
arHdfsBase

stellar. meta. dataD
irs

stellar. jdbc. sessi
onPool. maxCount

stellar. jdbc. sessi
onPool. maxCountFor
User

stellar. jdbc. sessi
onPool. createNewSe
ssionEachTime

stellar. jdbc. sessi
onlnvalidTime

BRIME

hive

false
false

true

IR RSidEsh &
%)

CR#ERSSidAEBh A
3

R REidEsh4E
5

CABAERD

100

20
false

30min
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it SO A

KG
Explorerfefiti LA 1)
B H =%

sessionF H LR

A B session
HH ER

T TR ERAT B K
JEHSTF IR — A B KISt

ellar]JDBC session

StellarJDBC
sessionf 2 K %%
i (1]

- 3E3

RIS Quark (M AAIE
J7:0 4 LDAP, HI
hive.server2.au
thentication=LD

AP, UJDAZNHC &

I Quark [ IAIE
JrA LDAP, BJI
hive.server2.au
thentication=LD
AP, Ui fid

TFIEKG
ExplorerBkiE & 6 1
P2 3NN

i E I IEKG
Explorer[fJGuardian

Hif
I AKG

ExplorerffjGuardian

itk

SEERMR Bk
PN
ANEE B i ]

SEER Bk
ISP RN
ANEEM Bz B e

SEER Bk
PN
ANZEIER H s LK
T (¥ 3 AF

S ABER, B
AN e
2R A H ok
= PRVEE g e
ANHR RPN O
ANEEIER H s LK
[P EEs

AT DL IR B AR
Quark k%5 L 5EFRIT s
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TRANSWARP

SHE ARIME REBH SR - 3E3

server. servlet. ses 1800 C(HLAAFL) 5 W A cookie B T A ) B2 G

sion. cookie. max— [ , cookiede Lkt

age BI)6F 53 UL T FB S oK
o FHP AT DA 03
RN ]

server. servlet. ses 1800 CHLALANFS) i W Eesessionk®  HIFBH &R )G

sion. timeout ) 1] , sessionZfth

b 1) 65 SR U i BT
M AL
DU I 1]

t) KG ExploreriE ¥ 5 8 i B3R BUK #iQuark LL M2 Stel larDBAEAR MR &5 A S S8, BBk T
HOBUBC S, 15 BCBMRS JFH ERE KG Explorer.

10.4. $5A]KG Explorer

KG Explorerff) &%/ h: fETranswarp Manager SLHILFFKG Explorer R4y — it — & GikFEHhl, =% F
[

TRANSWARP @ Aquild % GlobalService £ admin @
g # B f
SCOPE_CLOUD1

® (9] ju]

@ Dashboard ~

Cluster
\}ﬁ Transwarp StellarDB (3)

ersion: stellardb-4.1.0-sqs

StellardbStorage8 Quarkd KGExplorer8

® ® O u ® @ O o ® ® O o

\}i Transwarp StellarDB (5)
v o

Version: stellardb-4.1.1-final

A < A
StellardbStoraged Quark10 KGExplorers StellardbStorage10 Quark11

® ® O juj ® ® O o ® @ O o ® @® O s ® ® O a

. p Transwarp StellarDB (3)
Y

sion: stellardb-5.0.0-final
A

StellardbStorage11 Quark12 KGExplorer12

® ® O juj ® ® O a ® @ O jn)

¢~ Transwarp Studio (3)
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TRANSWARP

TRANSWARP @ Aquila % Global Service £ admin

OB #

Version: lorer-1.3.0-zjnx-rc 1 Monitoring: Enabled Configuration: In Sync Service Status

arp StellarDB (Version: stellardb- Kerberos: Enabled HEALTHY

Role Config Operation Security Plugin User

Role List Role Name v Node Name v Rack Name v Health Status v [SESWNCEEEE C @&
Role Name Node Name Rack Name Health Status Link Action
KG Explorer Server (KGExplorer12,tw-node41) tw-node4 1 Jdefault-rack Running l:] Start Stop Delete

https://1 8982/ 1-10f 1items
https://1 /

10.5. KG Explorert | Fi\IE 5 &4

1. JAH https BhiX

KGExplorer12 > Start W Stop O Restart W Delete

KG ExplorerBRIAAMEH] https, RILUEILECE 4 server.ssl.enabled #4T7H)H. H“iZSHH

K true WERIFRE, false RN,
2. FF AR

KG ExplorerBRIAATE)EH FAGE, B PAdE ki Jy X H

TFIEKG Explorer PA AKX #iQuark ik 2% () Guardianddifd:;
JFJAKG Explorer DA EAK#iQuark ik 45 i) 24y (MRS IRSAEM Oauth2 Client;

R iQuark IR 45 32 F oauth2, HEIHi{EQuark/k4sZ%k
hive.server2.authentication.oauth2.enabled=true;

KG Explorer®'®Z%#( enable.oauth2=true FJAH 7 &xXIhaE, BEHE A false mIRMIZI

o
He o

3. VR

a.

d.

T Quark (IAE )74 LDAP, Bl hive.server2.authentication=LDAP, N7k EKG
ExplorerBRIA VT 7] Quark ) FH F* 44 Fls 65 . wlalid & &
stellar.dependency.inceptor.defaultUserName #%%f N ERIAVT ] Quark /) 4%, ilid
stellar.dependency.inceptor.defaultUserPassword £ %f N ERIA VS ] Quark i) f1 25
fiho

B SS I B S UG T 2R E IR 58 JE 8 A e R AL

FK M Quark A JCHL & HEAT T KG Explorer s 22 H 0T AL B AR 45 I 5 8 LRI B i Quark 52 #T f5
FHEEDEN
TDCHAEE AL ITIBKG Explorer H ' & s AAIEF .

FKG ExplorerdFfa THIAIE, £ HzhBk%Guardian Federation& 3k Uiihl. ) dzun & 7 =08 5%
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® x

@ Federation
SR AR B R
BRiAF ATDH

AKG Explorer JFJd T HI AL, BREREDISESR T, wl LU bs sl 217 S 4, 1P 240047
CEW LA TS B BBk B SR I, R RO BT S SR

il
m
El

S HOBIBRSS ® 0 ja}

TRANSWARP ]
ERECEE

]

EEE 8 = a |
B [+ oum |
® EAfHAE st aac_  _ _ _. far are K fa
& AR
- st ) « enrsn o et - entn * SAmE
v BRI B0 BRO TR0 w2 B0 B
a0 o in: 0 2 n:o in:0
i hiveXSA
® [iz] o e [i=] . e [iz] o e [i=] . e (] o e [i=]
8 WARS
B B® er fai wi not no . en
8 REDH - st ) « enrsn o et - entn * entnn
" Bl L TR0 T 69 P 69 s
& Rk :0 0 :0 59 59 16
= g
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R PUME
£
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10.6. KG Explorer== ZE )R A-4H
10.6.1. FJRLIL % 1

L D
A5 UL BUbR R b AN FEAH AR S B RAE L &S (schema) o
2. AU

A5 U AT A s Bt P DT 46 P 3 s chema R R 22
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= B0

TRANSWARP SiEEs @ O
2 % W B
BEE 8 =C =
¥ BENE
HIEE . . . . . .
o EEphE sh aa: farr ar: _u fa
2023 7:17 - . E B .
- BEEB
o g o e o ey o e o e « SAmERD
v ERR3 B0 B0 w0 w2 0 a5
n:o n:0 0 2 o n:0
15 hiveESA
e (=] - ® (=] - =4 - =4 (=] - =4 (=] K3 =4 (=] -
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12.2. 'H W &3 AR

WA R
Lo AR AT

kubectl get pod -owide | grep < lUKARSS 4 F5k>

il 4n -

kubectl get pod -owide | grep stellardb

b O X EZEEY

+ FEmEEVER

x kg

O IR E
oiREEEE
CSIREEEE

O IR E
O RS E
O IR E
O RS E
O IR E
O RS E

SIREEEE
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[root@mppl -

Running D 3 s 1 4 mpp5
Running D 1 1 mpp
Running D 1 4 mpp3
Running D 5d2 1 4 mppl
Running D 1 4 mpp9
Running D 1 1 mpp 10
Running D 1 1 mpp 10
Running D 1 1 mpp7
Running D 1 mpp 15
Running D &) 1 mpp 12
Running D 20 1 mpp 11
Running D 20 1 mpp 13
Running D 1 mpp 1@
g 1 1 mpp7
LoopBack0ff / 3 1 mpp 1@
LoopBackoff / 3 1 mpp 16
LoopBackoff | 2 3 1 1 mpp9
LoopBackoff : 3 1 | mpp11
ooy D 1 4 mpp3
Running D 1 4 mpp5
Running D 1 4 mpp&
Running D 1 4 mpp12
c-grgmg LoopBackoff 4 1 1 mpp15
c-jpczh 1 LoopBackoff 4 3 1 1 mpp 1

2. FHA B pod, Hiilpod A FKHAT:

kubectl logs <pod#fx>

Bt

kubectl logs stellardb-worker-stellardbstorage10-6bf495748c-46wxp

logEnv ‘Warning: port [30815] for [graph.worker.port] has been bound!’
echo Warning: port '[30815]' for '[graph.worker.port]' has been 'bound!’
tee -a /var/log/stellardb4/env.log

farning: port [30815] for [graph.worker.port] has been bound!
checkport graph.wo r.ui.port
set +x

+ netstat -natp

+ grep 50089

+ we -1
existsNum=1
‘"1 '1="0 ']
logEnv 'Warning: port [50089] for [graph.worker.ui.port] has been bound!'’
tee -a /var/log/stellardb4/env.log

echo Warning: port '[50089]' for '[graph.worker.ui.port]' has been 'bound!'’
farning: port [50089] for [graph.worker.ui.port] has been bound!

checkport graph.raft.server.port

set +x

+ netstat -natp

+ grep 41998

+ we -1
existsNu
[ 5 0 ']
logEnv 'Warning: port [41998] for [graph.raft.server.port] has been bound!'
echo Warning: port '[41998]' for '[graph.raft.server.port]' has been ‘'bound!’
tee -a /var/log/stellardb4/env.log

Varning: port [41998] for [graph.raft.server.port] has been bound!

4. J IR R figp i U5 3K

H &R A58 5, w7ETranswarp Manager UL [ ¥ 356 Al 2450 0a 48 oot o FH s 15 o

12.3. B RAERRE KB TT R
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12.3.1. KG ExplorerPfTI1E )R 45

1. 45N "since query engine has not been configured properly”

et elect or input a graph

match (n)-{f]-(m) return nm,f limit 10

AT 6= (Shift+Enter) i&T GEaEYE

javasql.SQLException: Cannot use crux ‘config' command since query engine has not been configured properly. at org.apache hive jdbc Utils.verifySuccess(Utilsjavai251) at
org.apache hive jdbe.Utils verifySuccessWithinfo(Utils java:235) at org.apache hive jbc HiveStatement.execute(HiveStatement java:522) at io.transwarp stellarjdbc.StellarDrivers.execute(StellarDriver.scala:229) at
io.transwarpstellarjdbc StellarDriver$.execute(StellarDriver.scala:152) at io.transwarp stellarjdbc StellarDriver.execute(StellarDriver.scala) at

o.transwarp.graphsearch stellarweb.model StellarSessionWrapper.execute(StellarSessionWrapperjava:62) at

io.transwarp.graphsearch stellarweb.model.StellarSessionWrapper.runCmdNoRetum(StellarSessionWrapperjava:179) at

io.transwarp.graphsearch stellarweb.model.StellarSessionWrapper.updatelmmediate(StellarSessionWrapper,java:167) at

o.transwarp.graphsearch stellarweb.model.StellarSessionWrapper.updateCypherMode(StellarSessionWrapperjava:156) at

o.transwarp.graphsearch stellarweb.service.CypherQueryService. queryByCypherFor3d(CypherQueryService java: 139) at

o transwarp.graphsearch.stellarweb.controller.Cypher3dController.cypherFor3d(Cypher3dControllerjava:93) at

io.transwarp.graphsearch stellarweb.controller.Cypher3dControllerSSFastClassBySpringCGLIBS$2fdd1c49.invoke(<generated ) at org:springframework.cglib.proxy:MethodProxy.invoke(MethodProxy,java:218) at
org.springframework.aop.framework CglibAopProxy$CglibMethodinvocation.invokeJoinpoint(CglibAopProxyjava:752) at
org.springframework.aop.framework ReflectiveMethodinvocation. proceed(ReflectiveMethodinvocation java: 163) at

org.springframework.aop.aspectj.MethodinvocationProceedingloinPoint proceed(MethodinvocationProceedingJoinPoint java:88) at

o.transwarp.graphsearch stellarweb.component.ControllerCostTimeAOP.around(ControllerCostTimeAOP java:26) at sun.reflect NativeMethodAccessorimplinvokeO(Native Method) at

sun.reflect NativeMethodAccessorimplinvoke(NativeMethodAccessorimpljavai62) at sun.reflect DelegatingMethodAccessorimplinvoke(DelegatingMethodAccessorlmpl.javai43) at

java.lang reflect Method.invoke(Method java:483) at org.springframework aop.aspectj.AbstractAspect/Advice.invokeAdviceMethodWithGivenArgs(AbstractAspect/Advice javai644) at
org.springframework.aop.aspectj AbstractAspect/Advice invokeAdviceMethod(AbstractAspect/Advice java:633) at org;springframework.aop.aspect] Aspect/AroundAdvice.invoke{Aspect/AroundAdvice java:70) at
org.springframework.aop.framework ReflectiveMethodinvocation. proceed(ReflectiveMethodinvocation java: 175) at
org.springframework.aop.interceptor.Exposelnvocationinterceptor.invoke(Exposelnvocationinterceptorjava:93) at

org.springframework.aop.framework ReflectiveMethodinvocation. proceed(ReflectiveMethodinvocation java: 186) at

org.springframework.aop.framework CglibAopProxy$ DynamicAdvisedinterceptor.intercept(CglibAopProxyjava:691) at

io.transwarp.graphsearch stellarweb.controller.Cypher3dController$SEnhancerBySpringCGLIBS $6ce60d6d.cypherFor3d(<generated>) at sun.reflect NativeMethodAccessorimpl.invokeO(Native Method) at
sun.reflect NativeMethodAccessorimplinvoke(NativeMethodAccessorimpljava:62) at sun.reflect DelegatingMethodAccessorimplinvoke(DelegatingMethodAccessorimpljava:43) at

javalang reflect Method.invoke(Method java:483) at org,springframework web.method.support.InvocableHandlerMethod.dolnvoke(invocableHandlerMethod java:190) at
org.springframework.web.method.support.InvocableHandlerMethod.invokeForRequest(invocableHandlerMethod java:138) at

org.springframework web.serviet myc.method annotation.ServietinvocableHandlerMethod.invokeAndHandle(ServietinvocableHandlerMethod java: 105) at

org.springframework.web.serviet mvc.method annotation.RequestMappingHandlerAdapterinvokeHandlerMethod(RequestMappingHandlerAdapterjava:892) at

o cnrinnframewnrk weh canvat mur mathnd annatation RamiactManninaHandlarAdantar handlelnternaliRensecManninaHandlarAdanter iava707) at

Quark A Hk#fiStel larD Transwarp Manager #i[Hifc B Quark/K#fiStellarDB, Pt & AR 35 5 Quark
B

Quark/ii A fIStellarDB  Quark s i HStellarDBZeE i (A, JETDH [ A, HofT 2 fIStell
AN arDBIE L it Quark

2. #%51% 4 Peer indicated failure: Unsupported mechanism type XXXX”

S Select or input a graph

show stellargraphs

At TER (Shift+Enter) JE{T GEaEYE

java.sql.SQLException: Failed: java.sql.SQLException: Could not open connection to jdbchive2://idc35:10000/; Peer indicated failure: Unsupported mechanism type PLAIN[ABEEE SERR IS ust a tip): 45
AlBginceptorz 2 HEUHKERBEROS, ERXEMHITLDAP/SIMPLEASTUSTHERE!] StellarSession{sessionld=StellarSessionld-idc35-20210125-11:23:15.075, userJdbcUrl=jdbctranswarp2://idc35:10000/:.
connection=null} caused by: java.5ql.SQL Exception: Could not open connection to jdbchive2://idc35:10000: Peer indicated failure: Unsupported mechanism type PLAIN at

fo.transwarp stellarjdbc StellarSessionS.createConnection(StellarSession.scala:155) at iotranswarp.stellarjdbe.StellarSession.init(StellarSession.scala:39) at

fo.transwarp.graphsearch stellarweb.service New)dbcService createDefaultSessionWrapper(NewldbcService java:260) at

o.transwarp.graphsearch stellarweb.service. New)dbcService createSessionWrapper(NewJdbcService javai220) at

io.transwarp.graphsearch stellarweb.service. New)dbcService getSessionWrapper(NewJdbcService java: 174) at
io.transwarp.graphsearch.stellarweb.service. NewJdbcService getSessionWrapper(NewJdbcService java: 179) at

io.transwarp.graphsearch.stellarweb.service.NewJdbcService getSessionWrapper(NewJdbcService java:3) at

io.transwarp.graphsearch stellarweb.service.CypherQueryService.queryByCypherFor3d(CypherQueryService java:133) at

io.transwarp.graphsearch stellarweb.controller. Cypher3dController.cypherFor3d(Cypher3dControllerjava:93) at

io.transwarp.graphsearch stellarweb.controller.Cypher3dController§$FastClassBySpringCGLIBS $2fdd 1c49.invoke(<generated>) at org.springframework.cglib.proxy:MethodProxy.invoke(MethodProxy java:218) at
org.springframework.aop.framework.CglibAopProxy$CglibMethodinvocation.invokeloinpoint(CglibAopProxy.java752) at

org.springframework.aop.framework ReflectiveMethodinvocation proceed(ReflectiveMethodinvocation java:163) at

org.springframework.aop.aspect MethodinvocationProceedingJoinPoint. proceed(MethodinvocationProceedingloinPoint java:88) at

o.transwarp.graphsearch stellarweb.component ControllerCostTimeAOP.around(ControllerCostTimeAOP java26) at sun.reflect NativeMethodAccessorimplinvokeO(Native Method) at

sun.reflect NativeMethodAccessorimplinvoke(NativeMethodAccessorimpljava:62) at sun.reflect DelegatingMethodAccessorimpl.invoke(DelegatingMethodAccessorimpl java:43) at

java.ang reflect Method.invoke(Method javai483) at org.springframework.aop.aspectj.AbstractAspect/Advice invokeAdviceMethodWithGivenArgs(AbstractAspect/Advice javai644) at

org springframework aop.aspect] AbstractAspect/Advice.invokeAdviceMethod(AbstractAspect/Advice java:633) at org.springframework.aop.aspectj Aspect/AroundAdvice.invoke(Aspect/AroundAdvice java:70) at
org.springframework.aop.framework ReflectiveMethodinvocation.proceed(ReflectiveMethodinvocation java:175) at
org.springframework.aop.interceptor.Exposelnvocationinterceptor.invoke(Exposelnvocationlnterceptorjava:93) at

org.springframework.aop.framework ReflectiveMethodinvocation proceed(ReflectiveMethodinvocation java: 186) at
org.springframework.aop.framework.CglibAopProxy$DynamicAdvisedinterceptor.intercept(CglibAopProxy.java:691) at

fo.transwarp.graphsearch stellarweb.controller. Cypher3dController$$EnhancerBySpring CGLIBS $6ce60d6d.cypherFor3d(<generated>) at sun.reflect NativeMethodAccessorimplinvokeO(Native Method) at

sun.reflect NativeMethodAccessorimplinvoke(NativeMethodAccessorimpljava:62) at sun.reflect DelegatingMethodAccessorimpl.invoke(DelegatingMethodAccessorimpl java:43) at

javalangreflect Method.invoke(Method java:483) at org.springframework web.method.support.InvocableHandlerMethod.dolnvoke(invocableHandlerMethod java:190) at
org.springframework.web.method.support.InvocableHandlerMethod.invokeForRequest(invocableHandlerMethod java: 138) at

rn enrinnframewnrk weh carviat mur mathnd annatatinn SarviatinuncahlaHandlarMathad invnksAndHandla(SanativacahlaHandlarMathad iavar105) at

JEi fift T &
Quarkf& &t TANIF /72, 1MKG Exploreryfi ®E 5 HJEKG Explorer

3. 4G A Can’ t get Kerberos realm”
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PR Select or input a graph

show stellargraphs

EnEFaT: 14650

(Shift+Enter) SE{T FEFEENEE

java.sql.SQLException: Failed: javalang.lllegalArgumentException: Can't get Kerberos realml StellarSession{sessionld=StellarSessionld-idc35-20210125-1 168,
userJdbcUrl=jdbctranswarp2://idc35:10000/:principal=hive/idc35@TDH:kuser=hive/idc35@TDH:keytab=/etc/stellarweb2/conf/stellarweb keytab;auth=kerberoskrbSconf=/etc/stellarweb2/conf/krbs.con.
connection=null} caused by: java.ang.llegalArgumentException: Can't get Kerberos realm at io.transwarp.stellarjdbe.StellarSessions. createConnection(StellarSession.scala:155) at

io.transwarpstellarjdbe:StellarSession.init(StellarSession.scala:39) at io.transwarp.graphsearch.stellarweb.service NewJdbcService createDefaultSessionWrapper(NewJdbcService javai260) at
io.transwarp.graphsearch.stellarweb.service.NewldbcService.createSessionWrapper(NewJdbcService java:220) at

io.transwarp.graphsearch stellarweb.service. NewJdbcService getSessionWrapper(NewldbcService java:174) at
io.transwarp.graphsearch stellarweb.service.NewJdbcService. getSessionWrapper(NewldbcService java:73) at
io.transwarp.graphsearch stellarweb.service.CypherQueryService.queryByCypherFor3d(CypherQueryService java:133) at
io.transwarp.graphsearchstellarweb.controller.Cypher3dController.cypherFor3d(Cypher3dControllerjava:93) at
io.transwarp.graphsearch stellarweb.controller.Cypher3dController$ $FastClassBySpringCGLIB$ $2fdd1c49.invoke(<generated>) at org springframework.cglib.proxy.MethodProxy.invoke(MethodProxy java:218) at
org.springframework.aop.framework. CglibAopProxy$CglibMethodinvocation.invokeloinpoint(CglibAopProxyjava:752) at

org springframework.aop.framework ReflectiveMethodinvocation. proceed(ReflectiveMethodinvocation javai163) at

org:springframework.aop.aspect MethodinvocationProceedingloinPoint. proceed(MethodinvocationProceedingloinPoint java:88) at
io.transwarp.graphsearch stellarweb.component.ControllerCostTimeAOP.around(ControllerCostTimeAOP java:26) at sun.reflect.NativeMethodAccessorimplinvoke0(Native Method) at
sun.reflect NativeMethodAccessorimplinvoke(NativeMethodAccessorimpl java:62) at sun.reflect DelegatingMethodAccessorimplinvoke(DelegatingMethodAccessorimpl java:43) at

javalang reflect Method.invoke(Method java:483) at org,springframework.aop.aspect AbstractAspect/Advice invokeAdviceMethodWithGivenArgs(AbstractAspectiAdvice java:644) at
org.springframework.aop.aspect] AbstractAspect/Advice.invokeAdviceMethod(AbstractAspect/Advice java:633) at org.springframework.aop.aspectjAspect/AroundAdvice.invoke(Aspect/AroundAdvice java:70) at
org.springframework.aop.framework ReflectiveMethodinvocation.proceed(ReflectiveMethodinvocation java:175) at
orgspringframework.aopinterceptor.Exposelnvocationlnterceptor.invoke(Exposelnvocationlnterceptorjava:93) at

org springframework.aop.framework ReflectiveMethodinvocation. proceed(ReflectiveMethodinvocation.java: 186) at
org springframework.aop.framework CglibAopProxy$ DynamicAdvisedinterceptor.intercept(CglibAopProxyjava:691) at

io.transwarp.graphsearch stellarweb.controller.Cypher3dController$ SEnhancerBySpringCGLIBS Sef1 1b90d.cypherFor3d(<generated>) at sun.reflect NativeMethodAccessorimplinvokeO(Native Method) at
sun.reflect NativeMethodAccessorimplinvoke(NativeMethodAccessorimpl java:62) at sun.reflect DelegatingMethodAccessorimplinvoke(DelegatingMethodAccessorimpl java:43) at
javalangreflect Method.invoke(Method java:483) at org,springframework web.method.support.InvocableHandlerMethod.dolnvoke(invocableHandlerMethod java:190) at

org.springframework web.method support.InvocableHandlerMethod.invokeForRequest(invocableHandlerMethod java: 138) at
org.springframework web.serviet mvcmethod.annotatior

rvietinvocableHandlerMethod invokeAndHandle(ServietinvocableHandlerMethodjava: 105) at
org.springframework web.serviet mvc.method.annotation RequestMappingHandlerAdapterinvokeHandlerMethod(RequestMappingHandlerAdapter.java:92) at
rn cnrinaframewnrl wah canviot mue methad annntatinn ReniestManninnHandlarAdanter handlelnternallRaniectManninaHandlerAdanter iava7a7) at

B (M SIES
QuarkJT )2 T KerberosihilF, KG Explorerfi JF 5 KerberosihilE KG Explorer T /5KerberosihilF

12.3.2. QuarkPFTiE ) IR 4L

1. RE%5 47 1ocal class incompatible”

i
0 rogs selected (0.021 seconds)
: id 1_ve\557/%r7;ph test graph;
Y thive2: -21.115.240:10000/> create (Kitty:girl Ll i i i
iend{since:2013,  uid:'3'}]-% yigirTiname: 'kitty', age:23, salary:5565.32, singel:true, b1rthday:'locaTdatetime(”1995—027071'14:00:00,000")
e e L s O om Boy fniame’ o : i ; i i i %
g"'!.r‘;‘c_e %g}lﬁé_e‘;(lgpt: }]:;(lg‘ntty); y{l 2/ /age:25, salany:12456. 78, single:true, b1rthday:7oca1datet1me("1993»01—181’09:50:12.627"), — =2
: on during run crux gquery: Job aborted i i : J
TID 476827, 172.25.61,94): java.jo.Invalidclassexception: ?getrt'gn::v:ge g:;:urg. Zask cuNliatedt dona0E 0 Rl ed| 8 Sines, ook necene i Ture: oe Fac O
056027, 1{;\([:]ig]ggsj:%?tﬂ\;sziionm.ol: 7350728583624755278 P gate. Cruxstargatereader; local class incompatible: stream classdesc serialversionuip =
-0, CtStre: ass.initNonProxy(objectstreamclass. § i
ava.io. Db]ect!nputstream. readNonProxyDesJ( (Objectlnputstr‘:e':;.a]: gﬁ?lazz)
java.io.objectInputstream. readc 5 (objectInputStream. java:1518)
]ava.1o.ob]ectlnputstream.readorqwnaryobject(objectlnpu(stream.]av 11774),
Java.io.objectInputstream. readobject0(ob ectInputstream. java:1351)
Java. o.Ob]ectInputStream,defau1tkeadr1'dds(objectlnputstream. java:1993)
java.io.objectInputstream. readserial Data(objectInputStream. java:1918)
Java.io.objectInputstream. readordinaryobject (objectInputstream, java:1801)
ava,1.o.ob]ect1nputstream.readobjecto(qb ectInputStream. java:1351
Java.io.objectInputstream. defaultreadrields (objectInputstream. java:1993)
1ava.10.0bjectInputStream. readserialpata(objectInputstream. java:1918)
java.io.objectInputstream. readordinaryobject (ObjectInputstream. java:1801)
Java.io.objectInputstream. readobject0(objectInputstream. java:1351)
Java.io.0objectInputstream. defaultrReadrFields (ObjectInputstream. java:1993)
Java.io.objectInputstream. readserialpata(objectInputStream. java:1918)
Java.io.objectInputstream. readordinaryobject (ObjectInputstream. java:1801)
Java.io.objectInputstream. readobjectO(objectInputsStream. java:1351
Java.io.objectInputstream. defaultReadrields (objectInputstream. java:1993)
java.io.0bjectInputsStream. readserialpata(objectInputStream. java:1918)
Java.io.objectInputstream. readordinaryobject (ObjectInputstream. java:1801)
]a\la.iquble(tInputStream.readobjec(O(Qb%ec(IngutStream,ja\fa 351
Java.io.objectinputstream. defaultrReadrields(objectInputstream. java:1993)
Java.io.objectinputstream. readserialpata(objectInputstream. java:1918)
nava. ‘o.oblecunpucsueam.readordinaryobject(ob]ectrnputs_tream.gava:wm)
Java nth]ec(Inputstream.readobjecto(ob_)ecunputstreamtjava:13 1)
Java.io.objectInputstream. readobject (objectIny utstream. java:371)
scalalcollection. immutable. ScolonScolon. readol Eect(u st.scala:362)
sun.reflect.Generatredverhodaccessors. invoke(Unknown source \
5Un. reflect.belegatingvethodaccessorImpl invoke (DelegatingMethodaccessorImpll, java:43)
Java. Tang]vefTect. method. invoke (Method. java:483) AR
qava. io.objectstneamclass. 'ir\kaeReadOb]e(((Qb]e((str&an\(1aS Jaya.101,)
ava. 10, 0bjectINpUTSEr eam, re. Serjalpata(objectInputstrean. java:1896
ava. U.Ob]actInputStream.readordinaryob]ec((0b]ect[nput§(ream.Java.lBOl)
0.0b’ ectxnputscream.readobje(to(ob:lectInpu(Stream. av. 350 i
Java.io.ob éctinputstream. defaultreadrie dsgohjectlnputstrez_m.Java.1993)
AVAL 40/ obiect Inputstnean. readserialpata(objectInputsStrean. javay s
%ava.iD.OblectlnputS(ream. readcrd'ir\aryobi'ect (objectInputstrean. java:1801)

gl objectinputsty eam. readobjecto(objectinputstrean java:ihaan)
'aa\\j/:.ig.ob]ectlngutstream.defau'\gkeadFie dsgob;ecunputsrregm.J§va.1993)
i ECETNpUTSLY eam. i ( 3 Stream. java ,_191{32301>
détTnputstream. neadordinanryobject Ob]e((Inputstreém.%?va.
BetInputatndam i eadobjecto(ob]ectInputstiean, javailadl)

| ja

J5

(N TS
Quarkx A F1Stel larDBRAANIFEZE QuarkFIStel larDBAd FH AH [F] i A

2. 4N 111egal ArgumentException:Rowkey could not be null, the given data is null”
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te=,code=0)
/default> create
Fuund exception during run crux guer
' 859 U fTID

.1dbe.
.1nceptor.executlun.
.1nceptor.execution.
.inceptor.exe

.inceptor.execution.
.1nceptor.execution.
.1nceptor.execution.
.1nceptor.
.inceptor.exe
.nucleon.

.nucleon.

.nucleon.

.nucleon.

.nucleon.

.nucleon.

.nucleon.

.nucleon.

.nuclecn

.nuclecn

.nucleon.

TRANSWARP

__uid:"create_
orted due to ) 1n stage most recent
; q]ArgumentExceptlun Ro > null, the given
$$_ ulabel=[v

DBWriter.write( ruxbte]]ar BWriter.
riteCompac tRow plylc
riteCompac tRow! apply(c

.foreach(CruxIteratorFactor

.nuclecn.dep]ov bparlHadcopUt11 runas
p.nucleon.executor.ExecutorsTaskRunner. run(Executor.s
.util.concurrent.ThreadPoolExecutor. runWorker (ThreadPoolExecutor
.util.ceoncurrent.ThreadPoolExecutorsWorker. run(ThreadPoolExecutor. ]

té— code=0)
00 /defaul

Jit

A5 [ X 2 A ) s A TR
YR

[SPVIES

HAAEAT— A R BE LR A BRI R BE QA= B EAH AL

B

3. 4L A operator xxx process rows exceed limit 100000”

J5t Al

jjﬁH—ll immediate
BB A operator BOAH 175
7100000

4, IS 7Syntax Error” SO

Ji A [ IS
BWAAAETE VL S A A s f) 2

5. S STORAGE CONF A ANF

iR %

L. H] analysis #5:

config crux. execution. mode analysis;
WRIZSH:

set ngmr. local. fast. operator. io. 1imit=1000000;

A R R
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J A

StellardbStoragel) it & H 3 7FEQu

tion during run cru
0.0 (TID 373, 172.18.43.
0 such f11»= or directory)

ark podH FERE M

238 | 12. B

IR R R S AR R T 5

age 120.0 fai
lardb/graph/

kS
1. ¥ Quarkfjpod /vdir/mnt/disk/../STORAGE_CONF
A ERAFLE, ﬁﬂ%ﬂi(ff@ﬂgIHTﬁf, ) 235 Quark .

2. SR H AL, IR iZ H S NAFAE, fEpod HHE#E A 1E
W, ANIE R U E B 2 Quark.

3. &Ja, WiHpodHE#IEH, (HIBMATE EHlhost path—/ A
/mnt/disk/. . (EBx/vdir) R EHEHIER, AL UZER ENL
h /etc/fstab PGS, FEREQuark.



TRANS ﬁ/l RrP

13.1. 'H FIik %m0

ERGHECE R, B R Fum P, EEREFEP S0 R H Hum 045 5, T {FTranswarp Manager
HF 6 I 2 A PR T 5 1) 3 R G ESOREDGE . PR IR 55 ik 11 55

S84 BRINE PR 44

server. port 38282 KG Explorer
graph. file. server. port 43999 StellardbStorage
graph. id. server. port 44147 StellardbStorage
graph. loader. upload. file. serve 30906 StellardbStorage
r.port

graph. master. port 30909 StellardbStorage
graph. loader. upload. file. serve 30906 StellardbStorage
r.port

graph. master. ui. port 50088 StellardbStorage
graph. raft. server. port 41998 StellardbStorage
graph. worker. port 30815 StellardbStorage
graph. worker. ui. port 50089 StellardbStorage
hive. metastore. port 9083 Quark

hive. server2. thrift. port 10000 Quark

inceptor. ui. port 8888 Quark

spark. driver. port 51888 Quark
dbaservice. request. port 60607 DBAService
dbaservice. gateway. message. por 60608 DBAService

it

dbaservice. message. port 60606 DBAService
dbaservice. ui. port 4040 DBAService

13.2. KG Explorer i R A5

AHREKG Explorer WAL S, X RALASHGL, WSWHET (K6 ExplorerffHI k) .

13.2.1. Quark LDAPIAME A RAHZES B

#i{ETranswarp Manager ™ [JQuarkZlfF FHC & IAUE /7 20 WLDAP, HI hive.server2.authentication [t
B IREE M LDAPI, 52 N F A Transwarp Manager[KIKG ExplorerZ] {411 Hc B 41 3% H pic B AH W 1137 [nl Quark
I P 44 Fnsshd
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TRANS 'i/l RrP

SH & BRINME SECH A

stellar. dependency. inceptor. de hive BRIV R AR A Quark Fr FH 7 44
faul tUserName

stellar. dependency. inceptor. de BRIV H) A At Quark 1) FH P 25 4
faul tUserPassword

13.2.2. KG Explorer I AR H P RIS

FHAEAEFHKG Explorerid F A 75 B4 F &) N R Thfe, iEMifRCuardiantfift O &%, HATFIRA. &
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